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1. 1 Introduction 

The Raytheon Programmable Terminal System 100 (PTS-100) is a 

modularized programmable data display terminal system designed for al­

phanumeric data display applications. It can operate with various central 

processing systems, including IBM 360/370 systems. It is easily integrated 

into existing systems and can be tailored to suit individual data display sys­

tem requirements. The PTS-100 system is expandable and can accommodate 

from 1 to 96 data display terminals. 

There are twelve models of six basic PTS-100 system configurations 

(Figure 1-1 ). The models differ mainly in number of display terminals and 

number of peripheral I/O devices accommodated. The maximum number of 

displays and I/O devices that can be attached to each of the PTS-100 models 

is: 

Nb. Low Speed 
· Half Duplex No. High Speed Max 

PTS-100 No. Local ·No. Remote I/O Device I/O Device Memory 
Model DisElal'.s DisElap Channels Channels Size 

1001 1 3 28K** 
lOOlA 4 3 28K* 
1005 1 6 16K 
1008 32 3 64K 
1014 1 1 12 3 32K 
1015 4 32 12 3 32K 
1015-1 4 32 12 3 32K 
1015M 4 32 12 3 32K 
1018 4 12.13 12 3 128K 
1020 t 8* 192 23 10 65K 
1025 8* 128 15 10 128K 
1030f 8* 224 15 10 128K 

The low speed channels accommodate peripheral I/O devices that are 

used to load and assemble programs, connect the PTS-100 to other systems 

output error messages, etc. These devices operate at 9600 bits per second 

(bps) or less. The high speed channels accommodate devices that operate 

up to 1 Mbps. These devices are interfaces to other system disc and tape 

memories, customer engineer console, etc. The actual number of high and 

low speed channels that can be used depends upon the particular system 

configuration since these channels share board slots in the processing unit 

with other system components. Refer to Section 1-6 for the PTS-100 

configuration. 

1. 2 Sj'.stem Hardware Features 

The major components of the PTS-100 system are: processor, memory, 

high and low speed peripherals, display terminals, keyboards, and asso­

ciated interfaces. The important features of these components are listed 

in Table 1-1. 

Actual number determined by 5 volt power supply loading, which de­
pends on the number of memory boards and I/O controller boards installed. 

**Plus 9K Display/Printer Ram Buffer. 

t Interim models 1020M and l030M are the same as 1020 and 1030 
except they use DAM boards. 

1-3 



Table 1-1. Equipment Feature 

Processor 

• 16-bit word length (two 8-bit bytes) 

• single and double word instructions 

• 4 program addressable registers 

• 29 executable instructions 

• automatic priority interrupt with 8 external and 3 internal interrupts 

• DMA transfer rate of 1 Mbps .. optional remote program load 

• optional watchdog timer 

• instruction execution time: 1. 6 to 4. 0 µs 

• DMA request time: 1. 76 to 4. 32 µs 

• DMA service time: 0, 64 to 2. 88 µs 

• enter interrupt time: 4. 8 µs 

• exit interrupt time: 4. 0 µs 

• type: MOS RAM consisting of: 4K, SK, 16K, 32K, and 65K byte modules 

o 16-bit word (two 8-bit bytes) 

• expandable to 131, 072 bytes 

• word and byte addressing 

• 2-port 

• refresh time: 64. 1 µs 

• read time: 0. 8 µs 

• write time: 1. 28 µs 

• three servicing priorities: 1. memory refresh, z. display 

data refresh, and 3. processor requests. 

Display Terminal 

15 inch screen 

• P31 phosphor 

• two alphanumeric and symbol character sets: 

64 characters (upper case) 
96 characters (upper and lower case) 

• number of characters displayed: 480,960, 1024, or 1920 
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Table 1-1. Equipment Features (cont) 

• seven character/line formats: 

12 lines of 40 characters each 

12 lines of 80 characters each 

24 lines of 40 characters each 

Z4 lines of 80 characters each 

15 lines of 64 characters each 

16 lines of 64 characters each 

30 lines of 64 characters each 

• character generation dot matrix: 

• 
• 
• 

Keyboards 

64 character set - 7 x 7 dots enhanced, equivalent to 
13 x 7 dots 

96 character set - 7 x 9 dots enhanced, equivalent to 
13 x 9 dots 

data refresh rate: 60 Hz 

optional 8 programmable status indicators 

up to 192 display terminals (480 character) can be 
attached to the PTS-100 

• eight basic keyboards: 
67, 69, 75, 81, 82, 87, 89, and 91 key 

• all keys programmable except REPEAT, SHIFT 

• n-key rollover prevents simultaneous key depression from 
causing keyboard lockout 

• detachable, permits remoting from the display. 

Peripheral Equipment 

Low speed I/O devices: 

• speed to 9600 bps 

• half/ full duplex channels 

• expandable to ZS half-duplex devices 

• devices: (for model numbers see Chapter Z) 

ASR/ KSR/ RO teletype 

serial printers 

card reader, 300/ 1000 cards/minute 

cassette tape drive 10 ips, 360K byte capacity 

asynchronous and synchronous modem interfaces 

paper tape reader/punch 

ticket printer 

boarding pass printer 

line printer 

matrix printer 
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Table 1-1. Equipment Features (cont) 

High Speed I/O devices: 

• optional asynchronous data processor 

• speed to 1 Mbps 

• 16-bit I/O bus 

• direct memory access 

• expandable from 3 to l 0 channels 

• SO Mb disc 

• channel interface controller (CIC) 

• magnetic tape 

l. 3 Hardware Description 

The PTS-100 system hardware configurations are shown in Figure 1-2. 

Each block in the diagrams is a standard plug-in board or assembly that is 

interchangeable in the different PTS-100 models. The configurations shown 

are composites; some of the features are not found in all systems. The 

PTS-100 systems are made up of three major hardware assemblies and var­

ious optional I/O devices and associated interfaces. The three basic 

assemblies are: 

• Processing Unit 

• Remote Concentrator 

• Display/Keyboard Terminals 

l, 3.1 Processing Unit 

The processing unit contains the processor, memory, I/O device and 

display/keyboard interfaces, and a power supply. The processor is a gen­

eral purpose 16-bit machine that controls the PTS-100 system, Except for 

Model 1001/A the processor is contained on one plug-in-board, with var-

ious fixed and switch selectable options mounted on an associated feature 

board or, in the case of the Model l 005 and l 014 on the combined DA/MC/FB. 

On the 1001 I A all of the electronics and memory are mounted on a single 

plug-in pc board. The memory is either. on separate boards or combined 

with the circuits on the display adapter boards (DAM), The memory stores 

system programs and data for the displays. It has two ports to allow access 

by both the processor and the display adapter(s). The memory is expandable 

from SK bytes to 131K bytes by plugging in additional up to 65K byte memory 

or DAM boards. 

The data stored in this type of memory must be refreshed periodically 

or it will be lost. This function is performed either on the DAMs or by the 

display adapters, which also multiplex the data received from the keyboards 

and send refresh data to the displays. When DAMs are not used, one dis­

play adapter is required for every two 4K or SK memory modules or for 

every 16K memory module. 
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The data to and from the displays/keyboards is processed by monitor 

controllers that decode the character codes from the memory and provide 

character generation, power, and sweep signals to the attached display(s). 

Generally, two 1920 character displays, four 480, or two 960 or 1024 char­

acter displays and keyboards can be attached to each monitor controller. 

The monitor controllers are installed in either the processing unit or the 

remote concentrator(s), depending upon whether the displays/keyboards are 

located within 200 feet of the processing unit or located more remotely from 

it. PTS-100 Models 1005 and 1014 use a combined display adapter/monitor 

controller /feature board that performs the same functions as the display 

adapter, monitor controller and feature board except that it accommodates 

fewer display/keyboard terminals. PTS-100 Models 1008, 1015M, 1018, 

and 1025 use combined display adapter/memories (DAMs) that perform 

the same functions as the display adapter and memory boards. 

Data from all the keyboards is multiplexed and serialized in the display 

adapter(s) and applied to a keyboard adapter in the multiplex channel con­

troller or in the input/output controller (lOC). The low speed (9600 bps) 

peripheral devices also attach to these controllers (for the multiplex chan­

nel controller - via l/O device adapters, one for each I/O device attached 

and motherboards which hold the adapters). The multiplex channel con­

troller and roe interface the processor over the processor direct memory 

access I/O bus (lOB) and control the data transfer operations to and from 

the I/O devices and from the keyboard, under program initiation, Optional 

high speed controllers (1 Mbps maximum) are used to connect high speed 

1/0 devices to the PTS-100 system. They connect directly to the IOB. 

1. 3. 2 Remote Concentrator 

There are two remote concentrator models, 4301 and 4302. The remote 

concentrators house the monitor controller boards and power supplies that 

drive the remote displays. The monitor controllers are the same as those 

used in the processing unit. The Model 4301 remote concentrator can 

acconunodate up to eight monitor controller boards, which could drive six­

teen 480, 960, or 1024 character, or fourteen 1920 character, display ter­

minals. The number of monitor controllers permitted depends on the PTS--100 

model. The model 4301 remote concentrator uses the same type of cabinet 

as the 1015 processing unit, The model 4302 remote concentrator has only 

one monitor controller which can drive any two display terminals. 

l, 3. 3 Display/Keyboard Terminals 

The keyboards are used to enter information into the processing unit 

memory, and the associated displays display the data stored at these memory 

locations. The data to the displays is refreshed 60 times per second. Each 

display is capable of displaying 1920, 1024, 960, or 480 characters on 12, 15, 

16, 24~ or 30 lines. The number of characters, number of lines, character 
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font, etc., are determined by the monitor controllers, which provide power 

and sweep voltages to the displays and interface the displays with the display 

adapters in the processing unit. There are two types of displays: SAM and 

standard. The SAM displays have integral monitor controller circuits. The 

standard displays have separate monitor controllers. The only other cir­

cuits in the displays are the high voltage CRT power supplies, video ampli­

fiers, and an optional eight status indicator assembly, which displays sys­

tem status information. 

1. 4 Physical Characteristics and Power Requirements 

PTS-100 physical characteristics and power requirements are listed in 

Chapter 2. 

l. 5 Equipment Configuration 

Most PTS-100 configurations use the same plug-in component boards 

and accommodate the same type of peripheral equipment. They differ 

mainly in size and I/O device handling capability. The PTS-100 equipment 

configurations are shown in Figure 1-3. The reference designations corre~ 

spond to the board locations in the cabinets. Some of the locations are used 

for several different types of boards, depending upon the PTS-100 config­

uration. Refer to Chapter 3 for pictures of the boards. Some of the high 

speed controllers mount in separate card cages,, which are not shown. Re­

fer to the controller description in Chapter 3 for these. Also not shown are 

the board compliment and board locations in the displays. Refer to Chap­

ter 3, Section 3 for these. 

I. 6 PTS Model Feature Code Description 

l. 6.1 PTS-100 Processor Model Feature Code Configurations 

A. M/FC Format I Model I . Mode 

I 005 R-Remote 
1008 
1014 
1015 
l 018 
1020 
1025 
1030 

L-Local 

1-10 

Emulator 

l = 2260 
2 = 3270 
3 =!PARS 
4 =SITA 
5 =ALPHA 
7 = Ul 00 

12 = SDLC 
22 = SDLC/3270 

I Memory Size KB 

16 (Kilobytes) 
32 
40 
48 
96 

128 



B. Examples No. 1 1014 R3-32. No. 2.1030L2.-12.8 

Model Mode Emulator Memory Size Model Mode Emulator Memory Size 

1014 I R 3 I -I 32. 111030 I L 2 I - I 128 

c. 

Model 

Mode 

Emulator 

- 1014 Processor Model 

Mode 

Emulator 

- 1030 Processor 

- Remote - Local 

-!PARS - 3270 

Memory Size - 32KB of Memory Memory Size - 128KB of Mem­
ory 

Model 

1001 

1001 Q-1 

-2 

-3 

-4 

Description 

Single Display Fixed Memory (1001 Proc­

cessor does 

not require 

Mode, Em­

ulator1 or 

Memory Size 

M/FC) 

(No. of Displays) Fixed Memory 

1. 6. 2 PTS/1200 Processor Hardware Model Feature Code Configurations 

A. M/FC Format Ll _M_o_d_e_1._I _._I M_e_m_o_r_y_S_i_z_e __ __,l'-D_i_s_c_S_to_r_a_g_e_.I 
1200 48 A 2. 5 mb (Megabytes) 

64 B 5. 0 mb 
80 C 7, 5 mb 
96 D 10. 0 mb 1 Diablo 31/33 Disc 

112 E 12. 5 mb 
128 F 15, 0 mb 

G 17.5 mb 
H 20.0 mb 

1 10.0mb 

Drives=2. 5 mb 

.J" 20. 0 mb 1 Diablo 44B Disc 
Drives=lO. 0 mb 

K 30.0 mb 
L 40.0 mb 

M 80. 0 mb 1 CDC Storage 
Module=80. 0 mb 

B. Examples No. 1 1200-641 No. 2 1200 = 128D 

Model Memory Disc Storage Model Memory Disc Storage 

I 120 0 I - 64 I I 1200 I - 128 I D I 
Model 
Memory 
Disc Storage 

- 1200 Processor 
- 64KB of Memory 
- 10, 0 mb (1 Diablo 

44B Disc Drive) 
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PTS/1200 MARK I, MARK II, Processor Hardware Model Feature Codes 

C. M/FC Format l Model l - Memory Size Disc Storage 

1-lOmb 
1-lOmb 

D. 

MKI 64 
MKI 128 

MKII 
MKII 
MKII 
MKII 

64 
128 

64 
128 

1-10 mb (Note 1) 
1-10 mb 
M-80 mb (Note I) 
M-80 mb 

Examples No. 1 MKI-64 No. 2 MKII-128M 

I Modell- IMemory I Disc Storage I I Modell- IMemo~ylDisc Storage' 

MKI 64 1 MKII 128 M 

Model 
Memory 
Disc Storage 

- MKI Processor 
- 64KB of Memory 
- 1 O. 0 mb (1 Diablo 

44B Disc Drive) 

NOTE 1 

Model 
Memory 
Disc Storage 

- MKII Processor 
- 128KB of Memory 
- 80 mb (1 CDC 

Storage Module) 

More than one drive is permitted on a 
MKII system, therefore the following 
M/FC's define disc expansion. 

M/FC 

3810-02 
3810-03 
3810-04 
3820-02 
3820-03 

Description 

2nd 10. 0 mb Diablo 44B Disc Drive 
3rd If II II 

4th ti J.I It 

2nd 80. 0 mb CDC Storage Module 
3rd II IJ II II 11 11 

1. 6, 3 Display Drive Model Feature Code Configurations 

A. M/FC Format 

4 Type of Drive Type of Cables* Screen Format -

No. of 
Displays 

J:b;i.:~_en 

4-Direct Direct Drive 
3-Remote 1 - Twisted Pair 

3 - Coaxial RG-62U 
* 5 - Used only wity U -100 Application 

for Protected Field Display Option 

Remote Concentrators 
1 - R. C. Twisted Pair 
2 - L. P. R. C. Twisted Pair 
3 - R. C. Coaxial 
4 - L. P. R. C. Coaxial 

* 5 - Used only with U-100 Application 
for Protected Field Display 
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NOTE 

L. P. R. C. - Low Profile Remote 
Concentrator, R. C. - Large Remote 
Concentrator 

B. Model Feature Code Examples 

1. Model 4413 - 08 

Direct Drive 

Twisted Pair Cable 

1920 Character Screen Format 

Capable of Driving 8 Displays 

2. Model 4332 - 16 

Remote Concentrator Drive 

Coaxial Cables 

960 Character Screen Format 

Capable of Driving 16 Displays 

3. Model 4323 - OZ 

Low Profile R. C. Drive 

Twisted Pair Cables 

1920 Character Screen Format 

Capable of Driving 2 Displays 

4. Model 4451 - 04 

Direct Drive 

Protected Field Option 

480 Character Screen Format 

Capable of Driving 4 Displays 

Display Model Feature Codes 

A. 

M/FC 

4101 Display Monitor 

1-13 

Description 

Interfaces to Remote Con­
centrator and/or Low Pro­
file Remote Concentrator 
via Coax or Twisted Pair 
Cables 



MIFC Description 

4103 - XX Stand Alone Monitor SAM interfaces directly to 
Processor via Twisted 
Pair or Coaxial Cables, 

12 - 3270 Emulator, 960 Screen Format 

13 - Emulator, 1920 Screen Format 

14 !"PARS Emulator, 960 Screen Format 

15 -!PARS Emulator, 1920 Screen Format 

4104 Stand Alone Monitor 
(slave) 

Interfaces to a 4103 SAM 
Master via Coaxial Cable. 
Supports only 960 (80 x 12) 
character formats. 

1. 6. 4 Peripheral Model Feature Code Configurations 

A. Printers 

M/FC 

3301 

3306 

3401 

3405 

3406-01 

3406-02 

3407 

3408 

3411 

3412 

3472 

3414 

3421 

3422-01 

3423 

3424 

3430 

3440 

B. Disc EguiEment 

M/FC 

3800 

3810 

3820 

Description 

Data Products 2230 300 lpm 

Data Products 2260 600 lpm 

GE TermiNet 300 30 cps 

Extel 15 15 cps 

Centronics 306 120 cps 

Centronics 306C 100/165 cps 

Extel 30 30 cps 

Hyterm/Diablo 45 cps 

GE TermiNet 1200 120 cps 

Centronics 1 OlA 165 cps 

Centronics 702 120 cps 

GE TermiNet 30 (Ticket/Serial) 

DiAn Ticket Printer 

Vogue Ticket Printer 

DiAn Boarding Pass Printer 

Vogue Boarding Pass Printer 

Raytheon Boarding Pass Printer 

Raytheon Ticker Printer (Tugboat) 

Description 

Diablo Series 30 

Diablo 44B 

CDC Storage Module 
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G, Mag Tape Equipment 

M/FG 

3900 

3901 

3910 -1 

3910-2 

D. Special Peripheral 

M/FG 

6140-01 

6150-01 

LG-50 

HFR-1 

3201 

Description 

800 bpi, Drive and Controller 

800 bpi, Drive 

1600 bpi, Drive and Controller 

1600 bpi, Drive 

Description 

Badge Reader 

Magnetic Gard Reader 

Documation Gard Reader /Punch 

Documation Hand Feed Gard Reader 

Documation Gard Reader 300 cpm 

1. 6. 5 Keyboard Model Feature Codes 

M/FG 

6102-XX (Note 2) 

6103-XX 

6104-XX 

6105-XX 

6106-XX 

6107 

6108 

Description 

82 Key 

69 Key 

81 Key 

89 Key 

91 Key 

75 Key 

87 Key 

XX defines the customer's options, such as special key functions, LED 

panel, unique key cap configurations, etc. For purposes of the asset 

control inventory, these options are not required. 

Model 6102, 82 Key 
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Model 6103, 69 Key 

W1 1 :;:::::::::::::::::::;:1
1 IH 

Model 6104, 81 Key 

I I I I I I I I I I I 

11:1:::;:::::::::::::::;:::111 
Model 6105, 89 Key 

I I I I I I I I I I I 

~1~:;:::::::::::::::;~1g 
Mo-del 6106, 91 Key 

1
11111111111111.11 I I I I I I I I I I I I I 

I I I I I I I I I I I I I 
I I I I I I I I I I I I 

I I I I 
Model 6107, 75 Key 

1 1111111111111111·1 I I I I I I I I I I I I I 
I I I I I I I I I I I I I 

I I I I I I I I I I I I 
I I I 1· 

Model 6108, 87 Key 
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1. 7 Major Component Descriptions 

1. 7. l Processor 

The processor is a general purpose 16-bit minicomputer with 29 single 

and double word instructions and six 'byte and word addressing modes. It has 

an eight level external hardware priority interrupt system and an interval 

timer. The same processor is used in all PTS-100 models except the 

1001/A (the processor is part of the IPARS controller). 

1, 7. 2 Feature Board 

The feature board contains various fixed and switch selectable options 

and features for the processor. It includes an alternate program load device 

address switch, 64 miniature chip switches for configuration control, a 

standard interval timer, a standard initial program load (IPL), an optional 

watchdog timer 2421 (WDT), and an optional remote program load 2420 

(RPL), On the 1005 and 1014 the feature board circuits are on the 

DA/MC/FB. On the lOOl(A) these circuits are on the IPARS controller. 

1. 7. 3 Memory 

The memory stores the system programs and the data for the displays, 

It employs random access semiconductor MOS devices and is expandable 

from 8, 192 to 131, 072 bytes in increments of 8, 192, 16, 384, 32, 768, and 

65, 536 bytes, It is organized in 16-bit words (2 bytes per word) and has an 

average cycle time of l microsecond. The memory modules are dual 

ported, permitting access by both the processor and the display adapters. 

There are two standard types of memory boards, SK and 16K, which cannot 

be mixed in a system because they use different power supply voltages, and 

there are three types of DAMs, 16K, 32K, and 64K which can be mixed. The 

memory on the 1001 /A is part of the IPARS controller. 

1. 7, 4 Multiplex Channel Controller 

Up to three multiplex channel controllers can be attached to the proces -

sor (1020) I/O bus. They interface low speed peripherals that operate at 

rates up to 9600 bits per second, The interface is actually made through I/O 

device adapters that plug into motherboards connected to the multiplex con­

troller channels, The multiplex channels automatically execute control 

operations for the I/O devices under program initiation. Block transfer of 

data between memory and the 1/0 devices is handled by these channels, in­

cluding code translation and code recognition without program intervention, 

The multiplex channel controllers can each handle up to eight half duplex 

I/O devices. However, in this case one multiplex controller subchannel is 

reserved for data from the display terminal keyboards, This subchannel is 

interfaced by a keyboard adapter, which is part of the first multiplex channel 

controller. 

1-17 



ANALOG 
BOARD 

1001/1001A 

'"' SWITCH 

POWER SUPPLY 594438 

REMOTE 
CONCENTRATOR 
MODEL 4301 

DISPLAY 
IPL ADAPTER 
SWITCH BUS 

A'j 
A8 

" 
A6 MONITOR 
A5 CONTROLLERS 

M 

AJ 

A2 

4301 

LAMe~ 
PWR SWITCH 1/0 BUS I 

1005/1008 

1008 

POWER SUPPLY A6 
SW2000A 

PROCESSOR AS 

FEATURESOARD B 

----AJ 

JO/CONTROLLER A I 

NOTE· 1008 HAS NO 
LOCAL DISPLA.Y 

MONITOR 
CONTR9LLER 

POWER SWITCH 

f~~~~OCK DC VOLTS TEST POINTS 

LOW PROFILE REMOTE 

~i~iC~J~:10R 4302 

SEE FIGURE 
3-88FOR 
DAM 2 
LOCATIONS 

DEVICE ADAPTER BUS MEMOl!Y BUS 1018 

OPTIONAL 

~ER SUPPLY ~;i~~~~l~~o~~~6R CONTROLLER A 11 (1015-1) 

j OPTIONAL MONITOR CONTROLLER A 10 

,11 DA/NC/fB (1014) OR DISPLA.Y ADAPTER (1015-1) A9 

MEMORY A7, A8 

FEATURE BOARD {10!5-l) 

PROCESSOR AS 

- MULl IPLEX CHANNEL CONTil:OLLER/ 
I 'O CONTROLLER A4 

1/0 CONTROLLER/MOTHERBOARD A3, A2, Al 

DEVICE ADAPTER BUS MEMORY BUS 

MODELS 1014 & 1015-1 1014/1015·1 

1-18 



I 0 BU'i 

POWER SWITCH 

.._LAMP 

OISPL".Y 
ADAPTOR 
BUS 

MEMORY 
BUS 

"SEE TABLE 3-26 
FUR P.S. CONflGURATlUN 

594543-1&3 

CUNfROILiR ,,5 

MOTHlRBOARD MONITOR CONTPOLLLR Al 

OPTIONAL CONHOLLIR MOHllRBOARD 
MONITOR CONTROLLER Al 

1015/1015M 

A26 
A25 
A2' 
A22 
A22 
A21 

64Kl28K 

A20 X 
Al9 
Al6 
Al; 
Alo 
A'5 

6'K 

x 

1()20/1030 

SIBITll 
!_915;:'..!..Q.~O-~~ 
594543-12,13(1025) 
594543-11 (I020M/l030M) 

MEMURY (8) DAM (8) 

DISPLAY ADAPHR {4) 

MEMORY (4) 

MEMORY 7) 

DISPLAY ADAPTER (3) 

MtMORY (]) DAM ("I) 

Mf.MORY (6) DAM (6) 

DISPLAY ADAPHR (2) 

Ml.MORY (2) DAM (21 

Mf.MORY (~) DAM ()1 

DISPLAY ADAPTER {I) 

MtMORY(I) DA/..' (1) 

FEATURE BOARD 

~--"-'o_c_"_'u_• ______ ~ 
- uPTIUN MOTHERBOARD l 
- OPTION MOTHCRBOARO 

- MUL!IPLEX CHANNf:L (UNTROLLfR I 

- MOTHERBOARD 

- UPTION MOTHF.RBUARO 

OPTION MUTHLRBUARD J 
- OPTION 'MULTIPLEX CHANNEL CONTROLL[R 2 
- UPTIUN MUTHERBUARO 

- OPTION MOTHERBuARD 

NOTE· FOR 

128K 128K 

x 

Figure 1-3 Board Locations 

1-19 

1025/30/20M/3DM 

- OPTION MOTHERBOARD 

- OPTION MOTHERBOARD 

- MULTIPLEXER CHANNEL CONTROLLER 

- MOTHERBOARD 

- OPTION ADAPTER/MOTHERBOARD/DISC 

- OPTION/ADAPTER/MOTHERBOARD/DISC 

- OPTION MULTIPLEXER CHANNEL CONTROLl 

- OPTION MOTHERBOARD 

- OPTION MOTHERBOARD 



The number of I/O devices that can be accommodated is a function of the 

physical adapter size and the desired operation (full duplex capability requires 

two multiplex channels; half duplex or simplex capability requires one channel). 

Peripherals may be attached in any combination. 

1. 7. 5 I/O Device Adapters and Motherboards 

One I/ 0 device adapter is required for each low speed I/ 0 device attached 

to the multiplex channel controller(s). The 1/0 device adapters are mounted 

either on the I/ 0 device adapter motherboards or (in the case of the general 

purpose communication adapter) in place of a motherboard. The I/ 0 device 

adapters come in three physical sizes: quarterboard, halfboard and board 

size. Four quarterboard and two halfboard (or combinations of) adapters 

can be mounted on one motherboard. The number of I/O device adapters 

that can be electrically accommodated by each PTS- 100 model is limited by 

the number of multiplex controller subchannels available. Each subchannel 

can accommodate one half- duplex I/ 0 device adapter. The physical size of 

each I/O device adapter (occupies 1/4 or 1/2 of the motherboard) and the 

number of multiplex controller subchannels required by each are shown in 

Table 1-2. The maximum number of motherboards permitted and the number 

of multiplex controller subchannels available (exclusive of the one used for the 

keyboard adapter) for each PTS-100 model are as follows: 

No. of Multiplex Maximum No. of 
PTS-100 Channel Controller Motherboards 

Model Subchannels Available Permitted 

1014 7 3 

1015-1 7 3 

1015 7 4 

1020, 1025, 1030 7 4 
(with 1 multiplex 
controller) 15 7 
(with 2 multiplex 
controllers) 9 
(with 3 multiplex 23 
controllers) 

The total number of multiplex controller subchannels required for the 

I/O device adapters can never exceed the number of subchannels available. 

Also, the total number of motherboards required to mount the I/O device 

adapters can never exceed the total number of motherboards permitted, 

!. 7, 6 Input/Output Controller 

The Input/Output Controller (IOC) is a microprogrammed I/O controller 

that is used to interface the PTS-100 to five I/O devices: a magnetic tape 

cassette, a printer, a send and a receive modem, and the display keyboards. 

In applications where only these five I/O devices are used the IOC replaces 
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Table 1-2. I/O Device Adapter Mux Channel and M'board Requirements 

Amount of Mux 
M'Board Subchannels 
Used by Required by 

I/O Device Ada:eter AdaJ2:!:ers* AdaJ2:!:er 

Card Reader Adapter 1/4 

Line Printer, Parallel Adapter 1 /4 

Serial Printer Adapter: 

1. MISA 1/4 

2. Serial Adapter l /4 

Half duplex 

Full duplex 2 

Magnetic Tape Cassette Adapter 1 /2 
(handles 1 to 4 drives) 

Modem adapter 2331, 2K to 9. 6K 
bps, 6 bits/char, sync modem 
sup. elk 

1 /2 Half duplex l 
Full duplex 1/2 2 

Modem adapter, CTMC, 2848 & 3270, 
2K to 9. 6K bps 

1/2 Half duplex 1 
Full duplex 112 2 

Modem adapter asynchronouf 2341 
to 9. 6K bps 5, 6, 7 or 8 bits char, 
async adapter supplied clock 

l/z Half duplex 1 
Full duplex l/Z z 

General Purpose Communications l** 
adapter .• GPCA (accommodates up 
to 4 half duplex or Z full duplex 
50-4800 baud moderns) 

Half duplex l 
Full duplex 2 

Synchronous Data link 
communications SDLC Adapter 

l** Full duplex 2 

*Four 1 /4 b~ard or two l /Z board I/O device adapters can be mounted 
on a single motherboard. 

** Replaces motherboard. 
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the Multiplex Channel Controller, motherboard, and r/o device adapters. 

When additional r/O devices are employed the roe can be used in conjunc­

tion with the Multiplex Channel Controller. 

The roe only requires one board slot. However, it is slower than the 

multiplex channel controller and its application is limited to the five devices 

listed above. In addition, when more than one roe is installed most of the 

circuits on the second IOC are not used. 

1. 7. 7 Display Adapter 

The display adapters attach to the memory bus, They transmit serial 

display refresh data from memory to the displays. They also serialize the 

data received from the keyboards and control the refresh of the memory. 

Each display adapter is used to refresh the data in two BK or one l 6K 

memory module: therefore, one display adapter is required for every two 

BK memory modules or one 16K memory module. All displays connected to 

a display adapter must use the same number of characters per line and the 

same number of lines per screen,, 

1. 7. B Display Adapter/Monitor Controller/Feature Board 

The display adapter/monitor controller/feature board (DA/MC/FB) is a 

single circuit board that provides the combined display adapter, monitor con­

troller, and feature board functions for models 1005 and 1014. The DA/ 

MC/FB can accommodate one local display terminal, two keyboards, two 

LED status indicator panels, and the monitor controller for one remote dis­

play terminal. 

l. 7. 9 Display Adapter-Memory 

The DAM is a single board that provides the combined functions of a 

display adapter and its memory modules. The DAMs come in 16K, 32K, 

and 65K byte memory sizes. 

l. 7. l 0 Monitor Controller 

The monitor controller (MC) provides character generation, power, 

and sweep signals for the CRT displays. Each monitor controller connects 

to a separate channel of the associated display adapter via a single twisted 

pair or coaxial cable. The monitor controllers handle up to 3B40 char­

acters of displayable information (3B40 bytes of memory storage) which 

may be allocated to two 1920, four 960 (or 1024), or four 480 character 

display terminals. The standard monitor controller uses a 64 character 

upper case symbol set. Optional 96 and 128 character symbol set features 
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Table 1-3. Monitor Controller and Remote Concentrator Capacity 

Monitor 
Controller Max No. Max No. Max No. Max No. 

(MC) Screen Displays I Keyboards/ LEDs/ MC s /Remote 
Model Format MC MC MC Concentrator 

B Mod 192080/64Ch 2 2 8 

960 80/64 Ch 2 2 2 8 

960 40 Ch 2 2 2 8 

480 40 Ch 4 4 4 4 

B Mod 1920 80/64 Ch 2 2 8 

16th Line 1024 64 Ch 2 2 2 8 

960 80/64 Ch 2 2 2 8 

960 40 Ch 2 2 2 8 

480 40 Ch 4 4 4 4 

c 1920 80/64 Ch 2 2 7 

960 80/64 Ch 2 2 2 7 

960 40 Ch 2 2 2 7 

480 40 Ch 4 4 4 4 

D 1920 80 Ch 2 2 2 6 

960 80 Ch 4 4 4 4 

960 40 Ch 2 2 2 6 

480 40 Ch 4 4 4 4 

F and K 192080/64Ch 2 2 2 7 /6** 

1024 64 Ch 4 4 4 4 

960 80/64 Ch 4 4 4 4 

960 40 Ch 2 2 2 7 /6** 

480 40 Ch 4 4 4 4 

DA/MC/FB 1920 80/64 Ch 1 /1 * 212* 212* 

960 40/64/ 111* 1 /1 * 1 /1 * 

80 Ch 

480 40 Ch 1 /1 * 1 /1 * 1 /1 * 

*DA/MC/FB Monitor Controller 
(See Figure 2-4 for cable connections), Local/Remote 

**with/without Character Generator Module 
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Table 1-4. Monitor Controller Options 

Option Monitor Controller Model 

MC-B MC-B MC-Cl MC-D 
Screen Format~. MOD-16 ~.MOD MC-D MOD MC-F MC-K 

40 CH/LN x x x x x x x x 
12 LN 480 CH 

40 CH/LN x x x x x x x x 
24 LN 960 CH 

80 CH/LN x x x x x x x x 
12 LN 960 CH 

80 CH/LN x x x x x x x x 
24 LN 1920 CH 

64 CH/LN x x x x x x 
IS LN 960 CH 

64 CH/LN x x x x x x 
30 LN 1920 CH 

64 CH/LN x x 
16 LN 1024 CH 

Controlled 
Data Fields 

High Intensity x x x x x 
Field 

Low Intensity x x x x 
Field 

Blinking Data x x x x x 
Field 

Blank Data Field x x x x x x 
8th Bit Control x 
of Data Fields 

Audible Tone 
Control 

Single Transition x x x x x x 
of Bit 4 

Both Transitions x x x x 
of Bit 4 

Dis12Ial Power On 
Indication Cont 

+SV to LED Panel x x 
LED Bit No. 9 x x x x x x x 

Kellock Video 
Blanking 

x x x x x x 

Blinking Cursor x x x x x x 
@ 30 Hz 

Blinking Cursor x x 
@ 1 of 5 Rates 

Low Intensitl x x x x 
Cursor 
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Table 1-4. Monitor Controller Options (cont) 

Option Monitor Controller Model 

MC-B MC-B MC-Cl MC-D 
Screen Format MOD MOD-16 MC-C MOD MC-D MOD MC-F MC-K ---- --- --- ---
Cursor x 
Register 

Underline x x x 
Cursor 

Dual DA x x x x 
Cliannel lnEut 

4-960 or 2-1920 x x x x 
80 Ch Format 

4-960 or 2-1920 x x 
b4 Ch Format 

4-1024 64 Ch x 
Format 

External/Internal x x 
Oscillator 

128 DisEla:i:able x x 
Char T:i:Ees 

Half or Full x x x 
DuElex Data 
Trans 

12 x 8 PROMS x x 
(59454i-4j 
as eli C::en 

Sflit Screen x x x x x x x x 
1920 C!i Format 
w7o Cursor 
Register 

Stlit Screen x x 
9 o eh Format 
w7o Cursor 
Register 
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are available with both upper and lower case characters; however, they are 

only used with displays that employ 40 or 80 characters per lineo The 

monitor controller also provides the interface for up to four keyboards and 

four optional status LED indicator assemblies on the displays, Refer to 

Tables l -3 and l -4 for the monitor controller capacity and options provided 

by each monitor controller model. 

1. 7 .11 Remote Concentrator 

The Remote Concentrators (Figure 1-3) contain the monitor controller 

boards that drive the remote displays located up to 4000 feet from the pro­

cessor. There are two models of remote concentrator. One can accom­

modate eight monitor controllers. The other contains only one. Each 

monitor controller can drive four 480 character, four 960 (or 1024) char­

acter, or two 1920 character displays. Each monitor controller connects 

to a separate I/O channel on a display adapter in the processing unit via a 

single shielded twisted pair cable. The remote concentrator contains a 

standard power supply, which is designed to drive four displays. When 

more than four displays (l 6 maximum) are connected to a remote concen­

trator, a display expansion module (35 vdc, 7 ampere) must be installed 

in the power supply to increase its capacity. Refer to Table 1-3 for the 

number of monitor controllers that can be used in a remote concentrator. 

l, 7.12 Display 

Data Display Model 4101 has a 15 inch rectangular CRT, It is capable of 

displaying 480, 960, 1024, or 1920 characters on 12, 15, 16, 24, or 30 lines 

with 40, 64, or 80 characters per line. Each display uses the memory to store 

its refresh data. A 1920 character display uses 1920 bytes of memory; a 

480 character display uses 480 bytes of memory, etc. The characters on the 

displays are refreshed at a 60 hertz rate. 

The display uses the power supply in the processing unit or in the 

remote concentrator. It is controlled by its associated monitor controller, 

which converts the character codes from memory into horizontal and verti­

cal voltages and applies them to the display. There are two character sets: 

the standard enhanced 7 x 7 dot matrix, upper case only, 64 character set; 

and the optional enhanced 7 x 9 dot matrix, upper/lower case, 96 character 

set. The displays may have an optional eight red indicators, Feature 6121, 

that are set or reset to define system status. message transtnission status, 

and terminal operating modes. These red indicators are mounted vertically 

on the left of the CRT and are controlled by the user program. The indica­

tors are updated automatically each display refresh period. 
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1. 7.13 !PARS Controller and PTS 1001/A 

The PTS 1001/A is a standalone display system that uses a 4101 display 

mounted on a base that contains an SW! 500 power supply and an !PARS con­

troller. It uses a 960 character 64 x l 5 format, and can interface a modem 

and two serial printers. Its program is contained in PROM so there is no 

IPL. The !PARS controller contains all of the electronics (processor, 

memory, I/O interfaces, etc.) for the system. 

The 1001 has one integral 4101 display. The lOOlA can accommodate 

either one integral 4101 display and 3 SAM slave displays, or 4 SAM dis­

plays. 

1. 7.14 SAM Display 

The Stand Alone Monitor (SAM) Display is a 15-inch CRT display and 

associated keyboard interfaced directly to one DA channel. The SAM dis­

play can operate alone or with a second SAM display {slave) and keyboard, 

connected to the master SAM via coax cable. One SAM can display a max­

imum of either 960 or 1920 characters. In the SAM and slave SAM config­

uration, each screen can display 960 characters maximum. 

The master SAM consists of a control logic board, analog board, CRT, 

status display LEDs, keyboard, and keyboard display LEDs. A self­

contained power supply on the analog board receives ac line power from any 

convenient source and generates all ac and de operating power for the 

circuits in the master SAM. The control logic board provides the interface 

between the master SAM and the DA channel. 

The slave SAM is similar to the master SAM except that it contains a 

MUX logic board which executes all control and signal processing functions. 

The MUX logic board is an abbreviated version of the control logic board 

since the majority of slave SAM control is performed by the control logic 

board. 

1.7.15 Keyboards 

The keyboard contains keys for entry of alphanumeric characters and 

symbols, text editing, cursor control, and system defined functions. All 

key functions except SHIFT, REPEAT, and SHIFT LOCK are interpreted 

and acted upon by the processor software. There are 10 versions of four 

keyboards: 67, 81, 82, and 89 key. Refer to Section 3 of Chapter 3 for 

the standard keyboard layouts. 
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1. 7. 16 Power Supplies 

The SWl 500 power supply in the 1001 can support one local display and 

up to 28K bytes of memory. The SW2000 power supply in the 1005 and 1014 

processing units is capable of driving two displays and two l 6K memory 

modules. The SW2000A in the 1008 cannot support a local display, but it 

can support up to 65K bytes of memory. The other processing units use 

variations of power supply 594543 (See Section 3. 4). 

The standard power supply in the remote concentrator is capable of 

driving four displays. When more than four displays are connected, a 

remote concentrator display expansion. module (±35vdc, 7 ampere) is added 

to the power supply. This permits the remote concentrator to drive a max­

imum of 16 displays. See Table 1-3 for the maximum of monitors con­

trollers per remote concentrator. 

1. 7. l 7 High Speed Controllers 

Various high speed controllers may be attached directly to the proc­

essor I/O bus. Data can be transferred over the bus at a rate of 1 mega­

byte per second. All PTS-100 models except the 1020, 1025, and 1030 

will accommodate a maximum of three high speed controllers; models 1020, 

1025, and 1030 will accommodate ten. This is in addition to one multiplex 

controller, and one motherboard, which also attach to the I/O bus. The 

high speed controllers share board slots in the processing unit with the 

multiplex channel controller motherboards, monitor controllers, CE 

console, and multiplex channel controllers. Therefore, the number of 

high speed controllers that can actually be accommodated is limited by the 

number of these boards that are installed. Also, available de power is a 

limiting factor. The high speed controllers attach the following devices to 

the PTS-100: 

• Disc Memories 

• Magnetic Tape Units 

• Host Processor Channel Interface Controllers (CIC) 

• Async Data Processor (ADP) 

• Other Special High Speed Interfaces 

l. 7. 18 Customer Engineer Console 

The customer engineer (CE) console is an optional maintenance and pro­

gramming aid. It connects directly to the processor I/O bus and takes priority 

over all other controllers. It permits machine language instructions and data 

to be entered manually into memory, and it displays the contents of the ACC, 
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PC, Xl, and XZ registers or addressed memory locations. In PTS-100 

Models 1010 and 1015, the CE console can be connected to board slots Al, 

A3, or A4. In PTS-100 Model 1020, 1025, and 1030, it can be connected 

to board slots Al through AS, All, or Al2. Since one multiplex channel 

controller is necessary to provide system clocks, the CE console cannot 

be connected to the slot occupied by that multiplex channel controller. 

Also, the CE console cannot be connected to slot AZ (Model 1010/1015) 

or slot A9 (Model 1020) since these slots have no Jl connector. Connec­

tion is made to either the front board slot or the rear backplane wiring. 

1. 8 Related Publications 

1. 8. 1 Raytheon Manuals 

PTS-100 Operators Manual 

PTS-100 Programmers Handbook 

PTS-100 IODC Diagnostic Functional 
Specifications Magnetic Tape and Listing 

PTS-100 Facilities Planning 

Installation Procedure 

1. 8. 2 PTS-100 Equipment Vendor Manuals 

44-7645 

44-7644 

593951 

44-10214 

44-8021 

Card Reader, Documation Manuals M- 200, M-400, and M-1000 

Teletype Printer Models 3402, 3403, 3404 

Teletype Corp. Bulletin 3 lOB Vol. I&. II 

Teletype Corp. Bulletin l 184B 

Teletype Corp. Wiring Diagram Package WDP- 316 

Cassette Drive, MFE Model 250 M3601 

Cartridge Disc Drive, Diablo Disk Series 30 

Maintenance Manual D3140- l 71 and Model 02 9 Power Supply Product 
Data Description PS 029- 172 

Serial Printer Models 3401 and 3411, G. E. TermiNet Operation and 

Service Literature 44A410543-Gl0 and GEH 2185A, 36105, 36122, 
36100, 36123 

Serial Matrix Printer Model 3412, Centronics Model lOlA Technical 
Manual, Interface, and Operators Manual 

Ticket Printer Model 3421 DI/AN Maintenance Manual 

Ticket Printer Model 3422 Maintenance Manual 44-7672 

Boarding Pass Printer Model 3423 DI/AN Maintenance and Operation 
Manuals 

Boarding Pass Printer Model 3424 Maintenance Manual 44-7670 
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High Speed Paper Tape Punch, Teletype Corp., Manuals 215B and 
1154B and Lambda Power Supply Manual LM D-Package 

Paper Tape Reader Remex RR105/305 

Paper Tape Punch, Teletype Corp., Technical Manual 215B, Parts 
1154B 

Teleprinter, Extel Instruction Manual AE & AF 

Serial Matrix Printer Centronics Model 306 & 300; also PTS-100 
Interface Technical Manual 

ICC Modem 2200 Installation Manual 

PER TEC Mod 6 x 40 & 6 x 60 Transport Manual 

Diablo Mod. 44B Disc Drive Maintenance Manual 

CDC BK 5XX Inst & Chk Out Maintenance Manual 

CDC DIAS, Maintenance Manual for 300 rob 

Extel AH-11 (B) 30 cps PTR 1 & Op Manual 

Centronics Technical Manual for 702-PTR 
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2.1 General 

This chapter contains installation information for the various PTS-100 

equipment. It provides all the physical, electrical, and environmental data 

required to plan and complete an installation. 

2. 2 Equipment Characteristics 

The electrical, environmental, and physical characteristics of the 

PTS-100 are shown in Table 2-1. 

2. 3 Air Flow and Equipment Mounting Dimensions 

Each PTS-100 equipment has an air moving system that provides the 

cooling necessary for safe, reliable operation over the specified range of 

equipment operating temperatures. The recommended air flow clearancE{S 

are shown in Figure 2-1. It is important that installations be planned to 

avoid blocking or restricting the air flow to or from the equipment. 

It is also important that installation planning consider the air flow systems 

of adjacent equipment to ensure that the exhaust air of one equipment is not 

directed at the intake of an adjacent equipment. Operating and nonoperating 

temperatures for each equipment must be maintained within the limits speci­

fied in Table 2 -1. Since the operating temperature of the equipment depends 

largely on air flow, nothing should be done at installation to alter this factor 

appreciably. 

The tops of the equipment should not be used for storage or for mounting 

other equipment. 

2. 4 Static Electricity 

Since electrostatic discharges may affect MOS semiconductor and memory 

circuits, site and installation planning should include consideration of floor 

covering materials that will minimize the buildup of static electricity. If 

carpeting is to be used, it is recommended that special carpeting be installed 

with a percentage of metallic fibers that will limit the electrostatic potential. 

If standard carpeting has been installed previously, static electricity 

buildup may be controlled through the use of an antistatic spray and by main­

taining adequate humidity. 
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Table 2- 1. Physical and Environmental Characteristics 

-~~~~~~~--ir-~~~~~-:::::::::-~~~~~~-;r-·-;;::;;::;--:;::;;;-;.:;;--~~~~~i-~~-----~~-------, ~----· --------- ·- Altitude 
Unpacked Packed Ambient Temp. Range 

Equipment i~:~7~!n 
Width 
inch/cm 

Depth 
inch/cm ~:~~t i~:~7~!n 

Mark I Processor )63. 5/162 f 25. 75/65 In. 5/85 )500/227 75/191 

1020/1025/1030·~* -163. 5/162 ! 24. 5/63 

~:tr~a~i;~to:essor \63.5/162 I 24. 5/63 

1014/1015/lOlSM/ I 18/46 
1018 Processor 

19. 5/50 

24. 5/63 

77. 5/70 

27. 5/70 

450/203*~ 75/191 

' 450/203** 75/191 

22/56 1130/59 \ 25/64 

21. s/10 r 400/1s1 I 63/160 

Width 
inch/cm 

32/82 

32/82 

32/82 

26/66 

32/82 

Depth 
inch/cm 

46/117 

35/89 

35/89 

28/71 

35/89 

Wei(.!ht 
lbs/kg 

Operating 
oF/C 

No nope rating 
OF/C 

Relative 
Hwnidit 

% 
Operating 

ft/rn 
Nonope rating 

ft/m 

600/272 j 60/15 - 90/32 I -25/-32 - 140/60 I 35- 60 I 6,000/I,800 I 10,000/3,048 

550/250~'* I-40/4 _ 110/43 

550/250 60/15 - 90/32 

150/68 50/10 - 104/40 

500/230 

-40/-40- 150/661 20-95, 10,000/3,0481 50,000/15,240 

-25/-32 - 140/60 35 - 60 6,000/1,800 I 10,000/3,048 

_z5/ _3z _ I40/6o 20 - 90 8,000/2,400 10,000/3,048 

50, ooo/15, 240 -r 
I 

1020 Processor tl. 5/131 
4 ft Cabinet 

-~-~~-~ A/·~-~o s/~~~- a. o/;;-_,[1-1-8/_4_6 _ _,1-1-6.-6-i-42-.-2-+1-2 0-/-9--+-~,,...-.. *--t--,-_,-_,:,--+-1 ~'~'* t-

'[ P~ocesso.r w/o 
Display and 
Keyboard 

40, 000/12, 000 

1001/lOOlA/!005 !1a. 75/47 118/46 
Processor with I 
Display and 1 

Keyboard J 
25. 75/65 55/25 25/65 26/66 50/10 - 104/40 -Zs/-32 - 140/60 I 20 - 90 8, 000/2, 400 IO, 000/3, 048 28/72 75/34 

27. 5/70 590/251 75/191 32/82 60/ 15 - 90/ 32 -25/-32 - 140/60 ! 35 - 60 6, 000/l, 800 10, 000/3, 048 

27, 5/70 350/159 75/191 32/82 

1030B (3800) 163. 5/162 124. 5/63 
i Disc Cabinet ___ _ 

' Magnetic Tape 63-. 5/160 i 25. 75/65 
I Cabinet 3900, 3910 

35/89 690/288 

60/15 - 90/32 -25/-32 - 140/60 \ 35 - 60 6,000/l,BOO l0,000/3,048 35/89 450/204 

900/409 6, 000/l, 800 37. 5/95. 3 I 24. 5/62. 3 1n.5/85 800/363 52/132 37/94 60/15 - 90/32 Diablo 44B Disc 

~
binet (3810-02F) 

01 Remote 18 '16 19, 5/50 22/56 140/64 25/65 26/66 28/72 160/73 50/10 - 104/40 -25/-32 - 140/60 . 20 - 90 8, 000/2,400 10, 000/3, 048 I 
. Concentrator "1 

46/117 -25/-32 - 140/60 j 35 - 60 10, 000/3, 048 

I 4302 Remote 16. 3/42 16. 8/43 7. 3/19 15/7 24/61 24/61 14/36 30/14 ti=tI: ti~·· .i· Concentrator 

- I 
4101 Display 14/36 18/46 22. 5/65 35/16 26/66 25/64 25/64 67/31 I ' ! 
w/Keyboard 1 

4101 Di.splay 14/36 18/46 18/46 28/13 26/66 25/64 25/64 60/78 J ' 
w/o Keyboard _ _ __ _ 

Keyboard {4101) 4/10 18/46 8. 75/23 7/3 N/A N/A N/A N/A -

-
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4103/4104 Display 
(SAM) w/ Keyboard 
(Master & Slave) 

4103/4104 Display 
(SAM) w/oKeyboard 
(Master & Slave) 

Keyboard 
(4103) 

2201 Printer 
Controller 

3201 Card 
Reader 

3301 Line 
Printer 

3306 Line 
Printer 

3401 Char. 
Printer 

3402 RO TTY 

3404 ASR TTY 

3405, 3407 
Char. Printer 

3406 Char, 
Printer 

340:8 Char. 
Printer 

3412 Char. 
Printer 

Stand for 3412 

3414 Char, 
Printer 

3421 Ticket 
Printer 

3422 Ticket 
Printer 

14/36 

14/36 

14110 

5.3/13.5 

11. 5/29 

45/115 

40/115 

7. 5/19 

33/84 

33/84 

5/13 

13/33. 02 

8. 25/21 

11. :;/29 

25/64 

34. 3/87 

3?· 8/94 

26/66 

Table 2-1. Physical and Environmental Characteristics (cont) 

Unpacked Packed Ambient Temp. Range Altitude 

18/46 25. 5/65 50/21 26/66 25/64 25/64 67/31 

118/46 18/46 40/18 26/66 25/64 25/64 60/26 

18/46 j 8. 75/23 10/5 NIA NIA NIA I NIA 

10. 9/27. 7 13.3/33.8 10/4. 5 *** *** *** ' *** 
-

19. 8/50 14. 8/38 60/27 18/46 26/66 21/54 80/36 

33/84 22/56 340/155 52. 8/135 41/105 31. 5/80 386/180 

33/84 26/66 370/168 53. 5/136 41. 5/105. 4 33/84 425/193 

19/48 22/56 65/30 14/36 27/69 34/87 84/38 

18. 7/48 18, 5/47 52/23 39/100 27. 5/70 23/59 125/56 

22/56 18. 5/47 56/25 39/100 27.5/70 23/59 129/58 

12. 6/32 17. 8/35 25/11.5 13/33 19. 5/50 22/56 30/14 

23. 2/59 19. 48 66/30 22/55. a 28/71 27/68. 5 80/36. 4 

23. 3/59. I 15.7/39.9 48/21. 8 16/40. 6 26/66 28/71 58/26 

27. 8/71 20/51 118/53 20/51 31/1~ 24/61 1 "i5/70 

19. 7/50 35/89 52/24 27/69 24/62 20/51 62/29 

26. 6/57, 7 15. 4/39. 1 91/41 30/91. 5 39/99 27/68. 6 111/50. 4 

18. 8/48 24. 2/62 130/59 39. 5/100 21. 5/55 28. 3/72 140/64 

25/64 25/64 27C/122 29/74 29/74 26/66 350/160 



N 

' <.n 

Table 2-1. Physical and Environmental Characteristics (cont) 

Unpacked J Packed I Ambient Temp. Range 

3423 Boarding J 12/31 I 10. 5/27 123. 5/60 J 70/32 16. 5/42 15/38 28/72 80/36 
Pass Printer 

3424 Boarding -f see Fig. See I See Fig. 1 See Fig. I 29. 5/75 22/56 32. 5/83 ll0/50 
Pass Printer 2-1,M 2.-l, 2-1,M 2-1,M I 
3430 Boarding l2/3l 10. 8/27 24/62 55/25 l" 15. 5/38 14/36 27. 5/70 80/36 
Pass Printer 

3440 Ticket 24/61 12/30. 5 24/61 90/40. 8 
Printer 

3445 Ticket 24/61 12/30. 5 24/61 90/40. 8 
Printer 

3472 Char, 9/22. 9 25/63, 5 19. 5, 49. 5 75/34 1 15/38 l 31/79 l _6/66 1 90/41 
Printer 

6140 Badge 6. 25/17 6, 5/17 90/23 6/2. 6 
Reader 

6150-1 Mag. 4/10 5/12. 7 8, 5/21. 6 s/z. 3 
Stripe Reao"er 

I 9101 CE 17/43 20. 5/5. 2 7/18 20/9 24/61 24/61 14/36 35/16 
Console 

3601 Cassette 4. 3/11 7. 3/18. 5 5. 8/14. 8 4/1. 8 ~'"":' t.<>:<* *t.":' >!'*"' 50/10 - 104/40 -25/-32 - 140/60 
Drive 

-!SiahlQ 44B 
10. 3/26. 2 18. 8/48 30. 2/76. 5 135/61. 3 22/55. 8 40/100 30/76. 2 150/68 60/15 - 90/32 -25/-32 - 140/60 g:i~ ~- ~z};Di,c 

·ive Cabinet 

3820 Storage 34/86. 4 19/48. 3 34/86. 4 60/15 - 90/32 -25/-32 - 140/60 
Module Drive 

,.,Requ.ireci forl020 with CIC and Cabinet mounted modem 

•"~When more than two power supplies are installed, add 100 pounds (45. 5 Kg) per power supply 

Shipped in containers with additional equipment 

t CIC and Cabinet mounted modem not available on 1030 

l1 Units packed in two c~rtons. Dimensions of individual cartons: Height 14/35. 6, Width 14/35. 6, Depth 26/66, Weight of individual carton 45/20. 4 

All values are approximate. 

I 

20 - 90 

35 - 60 

35 - 60 

-

Altitude 

8, 000/2, 400 10, 000/3, 048 

6, 000/I, 800 10, 000/3, 048 

6, 000/1, 800 1 o, ooci/3, 048 



2. 5 Power Cables and Power Requirements 

The power requirements for each equipment in the PTS-100 system are 

given in Table 2-1, and the power cables are described in Table 2-2. 

PTS-100 system equipment requiring primary power has been designed to 

operate from a single phase alternating current power source. It is recom­

mended that dedicated power circuits be made available for all PTS-100 

equipment. 

The branch circuit and plug receptacles supplying PTS equipments must 

meet the following conditions: 

a. An insulated grounding conductor that is identical in size and insu­

lation to the grounded and ungrounded branch-circuit supply conductors except 

that it is green or green with one or more yellow stripes is to be installe.d 

as part of the branch circuit that supplies the unit or system, 

b. The grounding conductor mentioned in item a is to be grouoded at 

the service equipment. 

c. The plug receptacles in the vicinity of the unit or system are all to 

be of a grounding type, and the grounding conductors serving these receptacles 

are to be connected to the grounding conductor that serves the unit or system .. 

In the event that a two..wire system is used and there is no ac ground 

line, equipment chassis ground must be connected directly to the building 

ground system. This should be accomplished by using a separate insulated 

conductor which is eqU.ivalent in wire guage to that used in the power cord for 

that equipment as specified in Table 2- 2. 

When a three-wire system is used, the chassis grounds are connected 

to the third wire AC grounds within the equipment. If the AC grouods are 

all connected to the building ground and the building AC ground conductor is 

sufficient to carry the ground current, no additional ground is required. 
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Equipment 

IOZ0/1025 
Processor***t 

Markll/1030 
Processor***t 

1Ql4l1015/l015M/ 
lOIBProces•or***t 

IOOJA/JOOJ/1oos 
Processor with 
Display Keyboard 

b~;~Bc~3b~~~i 

~:tt':,:\ic Tape 

Diablo 44B Disc 
Cabinet (3810-02.f") 

4301 Remote 
Concentra.tor~*'''t 

4302Remote 
Concentrator*** 

p'{:'t:rr!~~~~~~i~~~s t t 

I 
Voltage Voltage 

Table 2-2. Electrical Characteristics 

PowerU~~:ugt:':'ents 

I"""'"'. 

57 -63 

57-63 

Req'd Supply 
Branch Circmt 

a.rnf;;r, ... Power Cord 
Len~th ft.Im 

10/3 

10/3 

.b5ll7 

,bS/17 

1 

.65/7 

.65/7 

.35/9 

3/#ll 

HHlZ 

3/w12 

3/#16 

Plug Type (115 vac only) 

2 Pole 3 Wire Locking 

2 Pole 3 Wire Locking·~ 

2 Pole 3 Wire Lockmgttt 

l Pole 3 Wire Grounding 
Non-Locking 

2 Pole 3 Wire Grounding 
Non-Locking 

2 Pole 3 Wire Grounding 
Non.Locking 

2 Pole 3 Wire Locking·> 

2 1-'ole 3 Wire Locking 

2 Pole 3 Wire Locking 

2 Pole 3 W1re Grounding 
Non.Locking 

2 Pole 3 Wire Grounding 
Non-Locking 

~01 Display NIA NIA NIA NIA NIA NIA Nill. NIA. -~.'.'_':: ,_,,.. ' >'fl'. 1~1" I j 
4103Display 2l0-Z30 0.4 47-63 105-125 0.8 47-63 l.5 240 I 70 8IZ.5 .35/9 3/~J& 2Pole3W;reNon-Lochng 
(Master) Slow Blow 

4103 Display I 210-230 
{Slave) _J Slo~ 5B!ow 2 Pole 3 Wire Non-Locking 

~ 
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Equipment 

ZZOI Printer 
Cortroller 

3201 Card Rea.fer 

~!~!t!';ne 

3306 Line 

Voltage 

Power Requirements It 
International Sites 

Table 2-2. Electrical Characteristics (cont) 

Powel" Requirements 
U.S. Sites 

57-63 

57-1>3 

B~:~~~ ~ut!c1J,t I 

" j--~-t~"° " 1800 525 

Power Cord 
Lcngthft./m 

9/2.S 

12/3.6 

Power Cord 
Dia inch/mm 

.35/9 

.35/9 

.38/lo 

I oC 

3/#JG 

3 /~ l 6 

3/#16 

105-129 l I '""·"I I I I 
~~-+-··~--1~~~~-+~~+--~~+--~~~-+~·~-l-~~~-+~~~~-f--~~~~-l.~~~__Jl--~~__J 

3401 Chu.Printer 

b~~5;_3~~~nter 

3408 Char. 
-2.tiftte 

3412 Char. 
Prlnter 

i~~!1~:ar. 

34Zl Ticket 
.l!tl!>ter 

34ZZ Ticket 
Printer 

3423 B<}ardlng 
P;i.uP...inter 

198-242 

i198-24Z 

1Zll-Z57 

'Zll-Z57 

r 
2l0-Z30 

!Zl0-Z40 

105-IZ9 T 

LO " 
,,, 

57-63] " I "' 

<.O T "·" T " T 1500 

no 6/1.7 .25/7 ~1#18 

7/2,l .25/7 3/(H6 

7/2,l .25/7 3/ifl6 

J M J 8/2.5 .3/B 3/H8 

8/2.5 ,3/8 3/1116 

12/3.8 ,35/9 3/#16 

T 4'0 1 8/2.5 .25/7 3/#16 

9/2.8 .35/9 3/~16 

5/J.5 .35/9 3/#16 

8/2,5 ,35/g 3/#16 

5/1.5 .ZS/7 ~I~ J ~ 

Plug Type (II~ onlv) 

2 Pole 3 Wire Non-Lockin~ 

2 Pole 3Wire Grounding 
Non-Locking 

2 Pole 3 Wire Non-Locking 

7. Pol<> 3 Wire Non-Loeklng 

2 Pole 3 Wire Non-Locking 

Z Pole 3 Wire Non.Locking 

2 Pole 3 Wire Non-Locking 

2 Pole 3 Wire Non-Locking 

2 Pole 3 Wire Non-Locking 

2 Pole 3 W.re Non.Locking 

Z Pole 3 Wire Non-Locking 

2 Pole 3 Wire Non-Lockin1& 

Z Pole 3 Wire Non-Locking 

Z Pole 3 Wire L<lck;n.o:** 

2 Pole 3 Wire Non.Locking 
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Table 2-2. Electrical Characteristics (cont) 

Equipment 

3424 Boarding 
Pass Printer 

3430 Boarding 
Pass PTinter 

j445 Ticket 
Prmter 

3472 Char. 
Printer 

6140 Badge 
Re,.der 

6150-0l Mag 
Stripe Reader 

3820Storage 
ModuleDnve 

Voltage 

Power Requ1rements•-I" 
International Sites 

I 

PowerU ~~':"~~t:7ents 

'"""'" I 

Mates w11h H~bbeil 2310 Outlet or 2313 Cable Receptacle, NEMA L5-20 R 

*''Mates with Hubbell 4700 Outlet or 4730 Cable Receptacl", 

All non-locking plugs mate wl!h Hubbell 5252 Outlet on 'i2(,9C Cable Receptacle, NEMA L5-l5R 

"'·'-'i.:qmpmentgroundingis required 

tPower requirements indica!ed are for maximum equipment configurations, 

ttNon-standard power requlrements must be defined at time nf order. 

tttMates with Hubbell 2(,] Q Outlet nr Hubbell 2&13 Cable Receptacle, N£MA L5- 30R 

Req'd s,,pp\y. 
Branch Circu11 

NIA 

'U/Hr 

l 
rn l 

~ .. 0~~~ ~~;~ I :,;~~~h~:! 
Number of 

Conductors 
/AWG Plug Type (ll5 Yac only) 

" 3/U6 l Pole 3 Wire Locking'"" 

.25/7 3/llB 2 Pole 3 Wire Groundinf! 
Non- Locking 

8/2.5 T .35/9 3/#!6 l Pole 3 Wire Non-Locking 

.3S/9 3//1!6 2 Pole 3 Wire Non-Locking 

12/3.8 .35/9 3//116 Z Pole 3 Wire Non-Lacking 

/Z.l .38/10 3/#IB l Pole 3 Wire Grounding 
Non-Locking 

8/2.5 .35/9 3//116 t:..~~~re Grounding 

NIA w 

.35/9 3/ltl6 I 2 Pole 3 Wire Non-Locking 

~ 



HEAT OUTPUT 
BTU HR 3900 MAX 

AIR FLOW 
CFM 320 

WEIGHT 
LB 130 
KG 59 

REAR EQUIPMENT VIEW WITH REAR 
ACCESS PANEL REMOVED SHOWING 
INTERNAL CABLE DRESS 

,-------Tl 
I I! 
I 36 JN I 

i ·1·~1 
I I 
I REAR I 
l.-
61N 

115CM 
61N-I 
1scMf 

I 
I I 
T FRONT TI 

i, •.• , ) I 
"[ I I I // 361N I I ---"' 92CM 

I J 1 
I I L _____ J_J 

A. PROCESSING UNIT MODELS 1014 AND 1015 

Figure 2-1. Cabling, Dimensions, Weight, Mounting Clearances, 
and Air Flow {Sheet 1 of 1 7) 
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FltONT COVER 
LIFT COVER 
TO REMOVE 

QUICK-RELEASE 
FOR COVER 

AIR OUT 

TEST POINTS 

REAi EQIJl!'MENI VIEW SHOWING 
CAILl <NnV THROUGH IOHOM 
REMFOltAIOV! flOOllCAllLE 
ROU!ING 

CUIAWAV VIEW OF flONT ~HOWING 
CAl\.t ENTRY l>lllOUGHIASE FOii 
IELOW flOOlt CA8l! IOUllNG 

fOl\OJOCONflGl.JIAllOMWITHll'OWO. 
rnr.'!JiTlOUVElf.DM!AtSU!EDfQl;Atl. 

FOR 1030 CONFIGLaATIOM WITH 2 POWEl 
>Uffll!S, LOUVHEDMEA I! USED FOlt AIR INTA.l:E 

KEAIOUTPUI 
AIRflOW 

"" 

:-------1: 
I "'" I 
I T --- -----, "J'" I 
I'"" ', I 

"6CM \ I :1 ': I 
I I 
I I 

...f,•• r -""I 
1
15CM 15CMr 

I 

!I )1 
I 1 _,,, .1. 1 
I "'" 

L ______ jj 
B. PROCESSING UNIT MODEL 1020, 1025, 1030, AND MARK 11 

1J.501N-
32CM 

F;-:>1----,r7.25 JN 
18.SCM 

CABLE 
ENTRANCE 

ON/OFF SWITCH 

/NOTE 

21 N 121NMIN ~~~1~~~lfrr~~~~~~ 
5CM1 I.: REAR IJO CM! FOR CABLE BENO RADIUS 

ii CJro•O=i--11 
I FRONT I 
I 1361 N PREFERRED 

192CM 

! __ --- __ _JJ 
WEIGHT 15 LB/7 KG 
HEAT OUTP'JT 360 BTU/HR 
AIR FLOW 100 CFM 

C. REMOTE CONCENTRATOR MODEL 4302 

Figure 2-1. Cabling, Dimensions, Weight, Mounting Clearances, 
and Air Flow (Sheet 2 of 17) 
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WITHOUT. 
KEYBOARD 

WEIGHT (4101): 

DATA DISPLAY WITH KEYBOARD 
DATA DISPLAY WITHOUT KEYBOARD 
KEYBOARD 

WEIGHT(4103): 

DATA DISPLAY WITH KEYBOARD 
DATA DISP\AY WITHOUT KEYBOARD 
KEYBOARD 

NOTEl 

50 LB/21 KG 
40 lB/18 KG 
ID LB/5 KG 

21N 
SCM ,- -------- ---, 

I REAR I 

I I 
I I 
I j 
1 I 
I 4.0~N 

~g~-' I IOCM 

NOTE ,:::::A I 
: 1-------1'( ~g~rOl 
: I ~~C:UJR~~OFf 
L-~----~-_j ~J~~[SS 

FRONT 

NOTE 1 IF REAR ACCESS IS NOT CONVENIENT A 
SHORT SERVICE CABLE LOOP Will BE RE­
QUIRED 50 THAT SET CAN BE PULLED 
FORWARD FOR DETACHING SJGNAL CABLE 

NOTE 2 A 2• MINIMUM CLEARANCE MUST BE 
MAINTAINED AS SHOWN, TO AVOID 
RESTRICTING EQUIPMENT AIR FLOW. 

THE DATA DISPLAY AND KEYBOARD ARE 
SEPARATE UNITS WHICH APPEAR TO BE A 
SINGLE UNIT WHEN NESTED, 

D. DISPLAY TERMINAL MODELS 4101, 4103 (SAM) 

WEIGHT 55 lB/25 KG FOR 1005 WITH INTEGRAL 
DISPlA Y AND KEYBOARD 

HEAT OUTPUT 1100 MAX 
BTU/\ill 
AIRFLOW 
CFM 

l(JO 

NOTE I l 6 IN/15 CM 

,----,--i;-.l-1---1 
I I I I 
l36 IN/92 CM REAR 36 IN/92 CM1 

I I I I 
I I l I 21"1/5CM1 121N/.JOCM I 
~ I o I L_ - - FRONT _J_LJ ___ .....J 

NOTE2__j 

L_,..oo,,., / 
44CM -__,/ 

NOTE I. INSTALLATIONS USING THIS 
DIMENSION MUST PROVIDE 
CABLE SLACK TO ALLOW UNIT 
TO BE MOVED FOR MAINTE­
NANCE CLEARANCE 

NOTE 2. REFEI. TO APPENDIX B FOR 
LARGER CLEARANCES 8£TWEEN 
THE DISPLAY TERMINAL AND 
ELECTROMAGNETIC DEVICES. 

E. 1005 STANDALONE PROCESSING SYSTEM 
Figure 2-1. Cabling, Dimensions, Weight, Mounting Clearances, 

and Air Flow (Sheet 3 of 17) 
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DUST LID 

~IN 
14.8 Cl\ ~ I 7.25 IN 

)-- ~18.SCM 

r-&1----~El Q I I "' 
I I "' 

I~ I CABLE 

i ~ l_ REAR VIEW ENTRANCE 

_J MODEL 3601 CASSETTE DRIVE 4L8/l.8 KG 
TOP VIEW UNIT WBGHT NEG. 

HEAT OUTPUT NONE 
AIR FLOW 

MAGNETIC TAPE CASSETTE MODEL 3601 f, 

'34040NLY 

-----1 

r1 ,~;'"" "'' I 
' .. M n : 
I =~lj J 
L • I- I '" 

2 IN~ I- FRONT -1 t--, CM 
SCM 

~ 

UNT WEIGHT: ~ ~: g:g~ ~5 ~g 

fAT OUTPUT fOO BTU/HR ~IR FLOW, NONE 

3403 AND 3404 H. TELETYPE MODELS 3402, ' 

. g Clearances, . sions, Weight, Mountin 
Cabling, D1menF! (Sheet 4 of 17) Figure 2-1. and Air ow 

2-13 

REAR VIEW 

TERMINAL 
BLOCKS 



REAft VIEW Of EQUIPMENT" SH ENTRY AND AIR FLOW OWINGCAllLE 

1. 

WEIGHT65LB 30KG 

SERIAL PRINTER MODEL 3401 

Figure 2-1. . Clearances. . Weight, Mounting 
Cabling, dD~~';l~:"{sheet 5 of 17) an 
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• CIRCUIT BREAKER } 

• AC INPUT CABLE 

•DATA INPUT CABLE 

HEAT OUTPUT - 1700 BTU/HR 
AIR FLOW - 33 CFM 

36.75" • 

CHASSIS 
LOCK 

,--r----, 
I 4 , : 

~,. D ,.~ 
I FRONT I 
I 3, I 

L __ L ____ J 
MAINTENANCE 
CLEARANCE ONLY ~ 

24.12" ALLOW61NCHESINTHE 
* ~ I ~8.75" REAR FOR CABLE CLEARANCE 

~ *~OUNTING CUTOUT DIMENSIONS ARE 

UNIT WEIGHT -l30 LB ~Ii~. TO 38 INCHES HIGH, 18.12 INCHES 

K. TICKET PRINTER MODEL 3421 (DIAN) 

Figure 2-1. Cabling, Dimensions, Weight, Mounting Clearances, 
and Air Flow (Sheet 6 of 1 7) 

2-15 



WEIGHT 
HEAT OUTPUT 
AIR FLOW 

jjr::l~~---1~~-----1 
270 LB/122 KG :._ ~ 
1400 BTU/HR +1 I I 
130 CFM ~ ~~ I I I 

-----=-~ ~~1 : : : 
I I I 
I FRONT I I T...... -------~ 

J~·~IN 231N 1----~~~~ 
58CM 

PRINTER 
MECHANSM 
ON SU DES >- 361N** 

~'loo~' 251N rCM ·~~~\!NCE 
~65 

CM fl! ///l/l/////!A **UNDER COUNTER 

FRONT 

71N j 
18CM 

WALL MTG 
SIDE VIEW 

ONLY 

COUNTER TOP 

SIDE VIEW 
UNDER COUNTER 
INSTALLATION 

DO NOT OBSTRUCT THIS AREA 
REQ 'D FOR AIR FLOW 

FRONT 

71N I 
18CMJ 

I REQ'D FOR 
jAIRFLOW 

L. TICK ET PRINTER MODEL 3422 VOGUE 

Figure 2-1. Cabling, Dimensions, Weight, Mounting Clearances, 
and Air Flow (Sheet 7 of 17) 
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'°·' / 27CM~ 

WEIGHT 60lB/28KG 
HEAT OUTPUT 100 BTU/KR 
AIR FLOW 144 CFM 

INSTAllATIONS SHOULD NOT 
RESTRICTTHEFREEFLOWOF 
AIR TO OR FROM THE 
BOARDING PASS RtlNTER. 

AtlOW AT LEAST 
41N(10CM)FOlt 
HEIGHTOFCMLE 
CONNECTORS 

WEIGHT 
HEAT OUTPUT 
AIRFLOW 

INSTALlATIONS UTILIZING THIS DIMENSION 
MUST RtOVIDE ADEQUATE CABLE SlACK TO 
ALLOW UNIT TO BE MOVED FOR MAINTENANCE 

UNIT \HIGHT 45 LB/20 KG 
HEAT OUTPUT 6!D BTU/HR 
AIR FLOW NONE 

,--------r--
1 l6IN 

~OM I TO RAISE COVER 

I 
f-----------
1 
I 
I 
I 

_ _12/N 

'5CM 

M. BOARDING PASS PRINTER MODEL 3424 (VOGUE) 

N. 3423 BOARDING PASS PRINTER (DIAN) 

Figure 2- 1. Cabling, Dimensions, Weight, Mounting Clearances, 
and Air Flow (Sheet 8 of 1 7) 
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AC INPUT 
(WEIGHT 6 LBS) 

NOTES: 

1. All UNITS ARE DESIGNED TO MOUNT 
IN A STANDARD 19 INCH RACK. 

2. ONE POWER SUPPLY CAN DRIVE TWO 
DISC DRIVES. 

3. CONNECTOR TO DISC DRIVE. RED 
WIRES CONNECT TO PS +15V. BLUE 
WIRES CONNECT TO PS -15V. 

Q. CARTRIDGE DISC SYSTEM: INNER CABINET CABLING 

,-----------,diN 
I I 30 CM 

I I t 
I DEAR I I I 

l__ _ __ J 
I I FRONT I j 
i...J21N-,,j J..121N 

30 CM 30 CM 

R. MATRIX PRINTER MODEL 3412 

Figure 2-1. Cabling, Dimensions, Weight, Mounting Clearances, 
and Air Flow (Sheet 9 of I 7) 
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INTERFACE CABLE TO 
ELECTRONICS MODULE 

PLAN VIEW 

I 
I 

AC POWER I :'~" 
~l~LE R:g~~~~~ FO~ 

r;;:;TERF AC-;;AB~ - 6iE•M5N6g-;;-iF1T~.S :1:1 2, 9~55" I ~~~jf~AN/CAL 
I 
I 
I 
I 
I PLAN VIEW 

36 CM! 

MIN. REQUIRED I 76 111 
SI DES AND TOP 
FOR FREE AIR 3" I 
MOVEMENT _J L 

L-:'oNT OF COUNTER OPEN 

I 40 CM I 

J li 
\__!:FRONT OF COUNTER ~ ~ 

OPERATOR 
CONTKOLS 

l- - - 0 -;;;HM,;fl 
I I-- J9 CM ----J I 
I I 
I I 

FRONT V!EW 
MECHANICAL MODULE 

~INTAKE 
WEIGHT 27 LBS/12.3 KG 

OPEN TO ALLOW 76 
FREE MOVEMENT 3" 
OF AIR. 

i-~25~M ~HAUi 
iT : 

MIN. REQUIRED 
SIDES AND TOP 
FOR FREE AIR 
MOVEMENT 

l16CM K l l ~INTAKE 
FRONT VIEW 
ELECTRONICS MODULE 
WEIGHT 29-1/2 LBS/13.5 KG 

S. IER BOARDING PASS PRINTER 

INTERFACE CABLE 

VENTING IN BACK WALL AT TOP OF PRINTER WILL 
AID EFFICIENT CHANGE OF AIR IN PRINTER AREA. 

FORMS ACCESS COVER 
SHOWN OPEN L 

4"MIN I 
.--1-

1 :c: 
WITH HUBBEL CONN. -1 NO. 5266-C (OR EQUIV.) -· f EXHAUST 1-1/2" OJA., 4 HOLES 

---.- REOU\RCD FOR _J 1G 
!S> I" CABLE ROUTING I 

'" I EQUALLY SPACED ON EACH SIDE 
WALL AT TOP Of PRINTER. 

DRAWER MUST BE 
WITHDRAWN A MIN, 
OF 24" FOR FORMS 
LOADING 

e 
~) 
I _Jc; 

I 
"l 1-l/2" DIA., 4 HOLES EACH SIDE t EOUALLY SPACED IN SHELF TO 

ALLOW AIR TO ENTER PRINTER 
.._ AREA. 

_j l...- 2" Ml N. REQUIRED BOTH 
SIDES AND TOP FOR FREE 

CONTROL PAD1NEL MOVEMENT OF AIR 

EXHAUST~ -~EXHAUST 
I 
I =I 
~ I 

INTAKE INTAKE 

L RAYTHEON BOARDING PASS PRINTER (CANOE) 

Figure 2-1. Cabling, Dimensions, Weight, Mounting Clearances, 
and Air Flow (Sheet 10 of 17) 
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T 
63.SIN 

HEAT OUTPUT 
AIRFLOW 

550 LB/227 KG 
4880 BTU/HR 
BOOCPM 

SEE FIGURE 2-18 FOR AIR FLOW, 
CLEARANCE ANO CABLING 
INFORMATION 

l60lCM DISC DRIVE 

nmmmm ~-' ::" 
I - 24.51N l_J_CM 
r--63CM---, 

U. PROCESSING UNIT MODEL MARK I 

WEIGHT 590 lB MAX/251 KG MAX 
All FLOW 225 CFM MAX 
HEATOUTPLIT 5600BTU/HRMAX 

ASMOD!:L 
BWITH 

W. DISC DRIVE CABINET MODEL 1030B 

j~.E~:-:-">'---:-rN---1 
I IS~M I 
I REAR 

I 
I 

I 
I 
I 

If.-n~, -~~%-, 
I 

: 
I 
I 

_ _j 

NOTE. INSTALl.ATlONS USING THIS 
DIMENSIONMlJST PROVIDE CABLE 
SLACK TO ALLOW UNIT TO SE 
MOVED FOR MAINTENANCE. 

V. PROCESSING UNIT, MODELS IOOIA, 1005, 1008 
(WITHOUT DISPLAY AND KEYBOARD) 

:.50 LB/15~KG 
191MBTU/Hl 
ASSHOWN8YARROWS 

NOTE: IF STAND-ALOI«< TAPE SV\TEM 
6.00INSIDETOSJDECUAR­
Al<CEMUSTBEMAINTAINED 

~\~i~g'~.lHE LEFT 

X. MAGNETIC TAPE DRIVE CABINET 

Figure 2-1. Cabling, Dimensions, Weight, Mounting Clearances 
and Air Flow (Sheet 11 of 1 7) ' 
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1----.c----i 
ncM j 

Y. DISC DRIVE CABINET MODEL 3810 

RE.AR EOUIPMENI VIEW "'1TH R~AR 
ACCES\ PAN<LREMOVfOIH0"'1'"3 
INTERW.lCAB<EDRE\$ :-------n 
I "'" 
I 11 
I I 1 

I Ii 
I 11 
~'M ''" 1 l'"M '"Ml 
I I 
I I 

Ir ,Tl 
~""" / I I IT _,/ I 
I 
I 
I 
L _____ _,_J 

AA, REMOTE CONCENTRATOR MODEL 4301 

I 

Z. STORAGE MODULE DRIVE 

WEIGHT 10 lB/4.54 KG 
HEAT OUTPUT 86 BTU/HR 
AIR FLOW NONE 

INSTALLATIONS USING THIS 
DIMENSION MUST PROVIDE 
CAalE SLACK TO ALLOW 
UNIT TO SE MOVW FOR 
MAINTENANCE. 

1-------;rY 
I lSCM l 

l·cCAo_J_I I I 
I I 
I I 
L_ __J 

~ ~ 
l5CM 15CM 

AB. PRINTER CONTROLLER MODEL 2201 

Figure 2-1. Cabling, Dimensions, Weight, Mounting Clearances, 
and Air Flow (Sheet 12 of 17) 
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WEIGHT 25 LB/11,5 KG 
HEAT OUTPUT 200 BTU/HR 
AIR FLOW NONE 

3.WlBS(155KG} 
1800STU/HR 
NONE 

NOTE ,-----i----, 
I 61N I 

I EJl5CM : 
61N 6JN_J 

r-15CM !5CM I 
I I 
I I 
I I 
I I 
I I 
L__ _ _ _j 

FRONT 

NOTE THOSE INSTALLATIONS UTILIZING 
THIS DIMENSION MUST PROVIDE 
ADEQUATE CABLE SLACK TO ALLOW 
UNIT TO BE MOVED FOR MAIN­
TENANCE. 

AE. IMPACT PRINTER MODELS 3405 AND 3407 

WEIGHT 370 LB/168 KG 
HEAT OUTPUT 61Kl STU/HR 
AIR FLOW NONE 

r=;%~--- -~-~61:SEENo~ 
I ri~! ~~1 41 CM r~ ~%.j 

I : 
I 
I 
I 

JJ: 
' ---- ~ti : 
I ",H0,!',< '"< M<N<M"M "'IMENSION ~~IN J 
I REGi'u1Rrn To ENA.B ... LE ToPCOVER m 92 LM 

BE OPENED ADDITlONA.L CABlE SLACK '1 I I SHOULD BE PROVIDED FOR MAINTENA.NCE _______________ u 
AD. LI NE PRINTER MODEL 3306 

WEIGHT 66 LB/30 KG 
HEAT OUTPUT 1225 BTU/HR 
AJR FLOW NONE 

,---------,, 
I I 12 IN 

I »CM 
I _J_J__ 

I DEAR I I I 
I I 
L__ __J 
~~ FRONTJ~ 

12 lN J-12lN 
30 CM JOCM 

AF. MATRIX PRINTER MODEL 3406 

Figure 2-1. Cabling, Dimensions, Weight, Mounting Clearances, 
and Air Flow (Sheet 13 of 1 7) 
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WEIGHT 
HEAT OUTPUT 

AIR FLOW 

AG. PRINTER MODEL 3408 

130 L6/59 KG 
1700 BTU/HR 
33CFM 

t---1s,751N I 4BCM 

NOTE 

INSTALLATIONS UTILIZING THESE 
DIMENSIONS MUST PROVIDE 
ADEQUATE CABLE SLACK TO ALLOW 
UNIT TO BE WITHDRAWN FOR 
MAINTENANCE, 

Al. PRINTER MODEL 3414 

AH. STAND FOR MATRIX PRINTER MODEL 3412 

~/ 

~26.6IN 
S7.7CM-._---_ 

1---~1----1 

: GCO.>CM : 
I I 
I TOPVlfW 

16 IN 6 IN I 

1~2~M FRONT ~?~----

AJ. TICKET/SERIAL PRINTER MODEL 3414 

Figure 2-1. Cabling, Dimensions, Weight, Mounting Clearances, 
and Air Flow (Sheet 14 of 17) 
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Yr?Sf1l[!f?6Ns 

'MAINTENANCE 
CLEARANCE ONLY 

••If MAINHNANCE CLEARANCC !SNOT 
AVAllABLECABLESLACKMUST Bf PRO­
VIDED TO ALLOW UNIT TO BE MOVED 
FORADl:QUAHCLEARANCE. 

INSTALLATIONS SHOULD NOT 
RtSTl!lCTTHEfREEFLOWOF 
AIR TOOR Al.OM THE 
BOARDING PASS PRINTER. 

ALLOW AT LEAST 
41N(!OCM) FOii 
HEIGHT OF CABU 
CONNECTORS 

WEIGHT 
HEAT OUTPUT 
AIRFLOW 

UNIT ¥.EIGHT 45 LB/20 KG 
HEAT GUTPUT 680 BTU/HR 
AIR FLOW NONE 

1--------,--
1 J8~% I TO RAISf COVER 

I 
/----------
1 

I 
I 
I 

6l:;1---------
J5L_l_r------, 

I 

;t~--1 r-- ~t~~ I-

INSTAlLAHONS UTILIZING THIS DIMENSION 
MUST PROVIDE ADEQUATE CA8lt SLACK TO 
ALLOW UNIT TO SE MOVED FOR MAINTENANCE 

I 
I 

l 

AK. BOARDING PASS PRINTER MODEL 3424 

INSTALlATIONS SHOULD NOT 
~5TRICT n1e FRC< FLOW OF AIR 
TO OR FROM HIE BOARDING 
PASS PRINTER 

AL. BOARDING PASS PRINTER MODEL 3430 

ADEQUATE CABLE SLACK MUST 
BE PROVIDED TO ENABLE UNIT 

~Ar~~~~WN fOR 

BOTTOM SUPPORT PLATE TO HAVE 
AN EQUIVALENT OF 40 SQ. IN 
OPENINGS FOR AIR INLET. 

WEIGHT: 55Lill;!5KG 

HEAT OUTPUT: 561 

BTU/HR 

Figure 2-1. Cabling, Dimensions, Weight, Mounting Clearances, 
and Air Flow (Sheet 15 of 1 7) 
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WEIGHT 
HEAT OUTPUT 
AIR FLOW 

90 LB/40.8 KG 
563 BTU/HR 
NONE 

-I -~---1 

15.2 CM 

I 
I 
I 
I-

TOP 
VIEW 

I I 
L~~-J 

0 
FRONT 

AM. TICKET PRINTER MODELS 3440 AND 3445 

WEIGHT 
HEAT OUTPUT 
AIRFLOW 

75 LB/34 KG 
12EO BTU/HR 
NONE 

AN. PRINTER MODEL 3472 

Figure 2-1. Cabling, Dimensions. Weight, Mounting Clearances, 
and Air Flow (Sheet 16 of 1 7) 

2-25 



a ENTRANCE ltl REAR 

r -1 
I I 
I i ~~~5LE~ROUND 
I I 
L _J 

FRONT 
POWER & SIGNAL 
~8_~NECTIONS IN 7 

6 LB/2.6 KG 

A!R FLOW: NONE 
CFM 

AO. BADGE READER MODEL 6140 

rf'"· 1 c--~~~% ---J 
171N 

lJ~ 
AIR FLOW 
HEAT OUTPUT 
t.'EIGHT 

NONE 
NEGLIGIBLE 
20 LB/9KG 

AO. CUSTOMER ENGINEER CONSOLE MODEL 9101 

AP. MAGNETIC STRIPE CARD READER MODEL 6150-01 

AR. DIABLO DISC DRIVE WITHOUT CABINET 

Figure 2-1. Cabling, Dimensions, Weight, Mounting Clearances 
and Air Flow (Sheet l 7 of I 7) ' 
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z. 6 System Cabling 

The PTS-100 system cables are shown in Figure Z-Z and the cable speci­

fications are listed in Table Z-3. The cable connections to the equipment are 

shown in Figure Z-1 and the connectors are shown in Figure Z-3. 

If applicable, cables connecting peripheral devices and terminals to the 

PTS-100 processing system are supplied with the devices, factory precut 

and terminated. 

It is imperative that no changes be made to the cabling installation, rela­

tive to grounding and placement, after the equipment has been accepted by 

the user. 

Cathode ray tube (CRT) display devices can be susceptible to electrical 

transients that may be conducted into the displays on their signal 

cables. The RDS display design utilizes techniques that will alleviate the 

effect of transients. Nevertheless, it is desirable to take all reasonable 

precautions to reduce pickup of transients in the input/output signal cables. 

In extreme cases the Raytheon signal cables may have to be placed in conduits 

or shielded troughs to ensure adequate isolation. 

Every precaution should be taken to ensure that the installation of the 

equipment is far removed from industrial machinery and large power trans­

formers. Signal cables must be kept separate from ac power telephone and 

teletype cables. However, where required, the signal cables may cross these 

cables, but the angle of crossing should be as close as possible to 90 degrees. 

The Raytheon signal cables and station power or telephone/teletype cables 

should be kept at least lZ inches apart. Closer separations are permitted for 

limited runs. 

If the Raytheon signal cables are contained in a separate steel conduit and 

the other cables are contained in another similar conduit, a one inch s epara­

tion will be satisfactory over any distance, provided the conduits are properly 

grounded. 

Signal cables should be installed over the shortest possible route within 

these restrictions since noise pickup increases with distance. 

z. 7 Installation Procedure 

a. Unpack equipment. Check the equipment against the Raytheon Sales 

Order Summary to see if the shipment is complete. If any item is missing 

inform Raytheon Data Systems immediately. 

Z-Z7 



N 

' N 
00 

TTY 
3402,4 

NOTE: 

SYNC 
MODEM 

14 

ASYNC 
MODEM 

MODEL 1018, 1020, 1025, AND 1030 PROCESSING UNIT 

MODELS 1005, !008, 1014 AND 1015 PROCESSING UNIT 

CARD READEI 
3201 

SERIAL 
PRINTER 
3401 

10 

CASSETTE 
DRIVE 
3601 

ll 12 

LINE 
PRINTER 
3301 

7, 7A ON MODEL 1005 
7B,7C INTEGRAL DISPLAY, 
7D.7E CABLES ARE AS 

PRINTERS 
FOR 1001 

BOARDING 
PASS PRINTEI 
3423,4 

TICKET 
PRINTER 
3421,2 

MATRIX 
PRINTER 
3412 

IMPACT 
PRINTER 
3405 

7F(l00l), FOLLOWS: 
7G I DISPLAY 591587G3 
l5(1001A) KEYBOARD 860767 

. . LED PANEL 59l 589G4 

r---

~ 
~ 8 NO LOCAL 

DISPLAY 
ON 1008 CREDIT 

CARD 
READER 

r;:;i 
~ 

7, 7A 

8 

6AI 6B 

70 
7E 

18 

KEYBOARD KEYBOARD [LEDPANil] KEYBOARD 

NOTES: 

1. ONE OR TWO CABLES REQUIRED PER MONITOR CONTROLLER 
DEPENDING UPON MONITOR CONTROLLER TYPE AND 
SYSTEM REQUIREMENTS. 

2. INTERNAL CABLE INCLUDED WITH DISC SYSTEM. 
3. INTERNAL CABLE INCLUDED WITH CIC. 
4. TWO CABLES REQUIRED. 
5. CCR CONNECTS INTO MC KEYBOARD CHANNEL 

Figure 2-Z. PTS-100 Peripheral Cables 

7B, 7C 

591829 

NOTE 3 

NOTE4 

19 

TO 360/370 

SAM 
SLAVE 

8 
I LED PAN El I K cf BOARD 

MAG 
TAPE 
SYSTEM 
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' N 
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Table 2-3. PTS-100 System Cable Specifications 

Frnm .T To 

(See Ref. Figure 
For Conn. Details) 

Processing 
Unit 

(Fig2-3,A) {Fig 2- 3, D) 

, Ip,.,,''"'"' Unit 
(F1g2-3,A) 

Sync 
Modem 
(Fig2-3,E) 

Processing A sync 
Unit Mod~m 
(Fig2-3,A) (Fig2-3,E) 

Processing Card 
Unit Reader 

(Fig2-3,B) (Fig2-3, F) 

~:~tees sing Seri 
Pr in 

l(FigZ-3,A) (Fig2-3,E) 

T~~~tessing Remote 
Concentrator 
g,_ SAM 

l{Fig 2- 3, A, T) (Fig 2- 3, A, T) 

6A I Processing 
Unit 

{FigZ-3,A) I (Fig2-3,A) 

6B 

(Processor I (Remote 
End) Concentrator 

or SAM End) 
(FigZ-3, W) (FigZ-3, W) 

Part Number !Part 
of Precut of ...... u 

Terminated Termination 
Cable Kit Type 

591584 I 593431 Gl )-1 

590815 159-<435-2 
12 Conductor 

SDLC 860889/ 1594097-1 
roe 860952 14 Conductor 
1001 930600 
RFI 932446 

932447 

930840 594097-1 
932445 14 Conductor 

591581 594443-1 
19 Twisted 
Pairs 

591582 591765 Gl 594319-1 
I Twisted 
Shielded 
Pair 

591586 591763 GI 594319-1 
Note I 
932398 RF! 

593349 593406 GI I i"~~~- I 
Note I 

I Twisted 
Shielded 
Pair 

--
RG62A/U 

s60612 I I RG62A/u 

8609051 

860914 

I RG62A/U 

594092 

Weight I M" 
Cable Per Allowable Maximuin 

Size Foot Pull Length Std Length 
(Inches) I (Ounces) (lbs) [(feet) (inches) !(feet) (meters) 

2. 00 x 
0,25 
Fiat 
Bonded 

0,30 Dia o.; " 4000 1200 " 

0.30 Dia '·' " 2000 600 

-



Table 2-3. PTS-100 System Cable Specifications (cont) 

Cable 
Weight 

of Precut of Field Bllik Cable p., 
(See Ref. Figure Terminated Termination Cable Size Foot Pw< Length Std Length 

For Conn. Details) Cable Kit T>'P• (Inches) (Ounces) (lbs) (feet) (inches (feet) (meters) 

6C lnte rnal Cable 
Display Monitor 89090& 594319-1 • 30 mo 30 LS 
Adapter Controller I Twisted 

Shielded 
Pair 

(Fig2-3, T) {Fig2-3,T) 

Processing Credit Card 593348 593404 GI 594814-1 0.88 Dia 6.0 
Unit or Reader Note 2 I Coax 
Remote Display 5 Twisted 
Concentrator Pairs 

LED Panel 5 Twisted 
Pairs 

Keyboard 5 Twisted 

(Fig2-3,C) (Fig2-3,C) 

~~~tc:~ sing 
593346 593405 GI 594813-1 
Note 2 I Coax 

Remote Display 5 Twiste< 
Concentrator Pairs 

LED 5 Twisted 
Pairs 

Keyboard 5 Twisted 
Pairs 

(Fig2-3,C) (Fig2-3,C) 

Processing 593450 593433 Gl 594814-1 0,88 Dia 6.0 200 200 6o 

N 

I 
I Uni< o< 

Note 2 I Coax 
Remote Display 5 Twisted 

I Concentrator Pairs w LED Panel 5 Twisted 
0 Pairs 

Keyboard 5 Twisted 
Pairs 

(Fig2-3,C) (Fig2-3,C) 
For applications where LED panel is in yboard 

=-1-]~,1-
-

594813-l 
Urot or Note 2 I Coax 
Remote Display 5 Twiste• 
Concentrator Pairs 

LED Panel 5 Twisted 
Pairs 

Keyboard 5 Twisted 

20-0 ~"-~ 
Pairs 

{F1g2 3,C) {F1g2 3,C) 

- For applications where LED panel 1S in eyboard 

-J~"T"~ 
--

Processing 594814-1 0.88 Dia 6.0 '°' Unit or LED Panel Note 2 5 Twisted 
Remote Pans 

" "[J 
Concentrator Keyboal"d 5 Twisted 

!?airs 
(Fig2-3,.T) (Fig2-3,J) 

For split screen applications ---- 1-r Processing 860377 594813-1 0.75 
'· 0 

mo 
Unit or LED Panel Note 2 5 Twisted 
Remote Pairs 
Concentrator Ke.yboard 5 Twisted 

Pairs 
(Fig2-3,J) {Fig 2-3,J) 

For split screen applications -- ------



Table 2-3. PTS-100 System Cable Specifications (cont) 

Terminated 
Cable 

Keyboard 930603 
with LED 

Keyboard 
without LED 

Pooom>ng E''''"' Unit or LED Panel 
RemOte Keyboard 
Concentrator 

~Fig 2- 3, C) (Fig 2- 3, C) 

Processing 
Unit 

(FigZ-3,A) 

"'? ....... I c.~ ..... 
Umt Drive 

i;v I W'~"'_l,,~, 
VJ I Process,ng 

Uoit 

I I (FigZ-3,H) I (Fig 2-3, I) 

! 10 I Pr~cessing Matrix 
Unit Printer 

(FigZ-3,A) (FigZ-3,G) 

~:~tcessing Impact 
Printer 

I (Fig2·3,A) (Fig2-3, K) 

I" Processing Line 
Unit Printer 

! 
(Fig2-3,B) (Fig2-3,L) 

IBM 
360/370 

(Fig 2-3, M_!_ 

930644 

932451 
RF! 

591583 

932452 
RF! 

593366 

860268 

861067 

5945&4 

--+-I 864213-1 
I Coaxial 

I' 3/5 Twisted 
Pair Groups 
with overall 

593445 Gl I 594436- l 
2 Twisted 
Shielded 

593445 GI 

860320 GI 

864275-1 
9 Twisted 
Pairs 
2 Twisted 
Shielded 
Pairs with 
overall 

594436-1 
l Twisted 
Shielded 
Pairs 

594319-1 
I Twisted 
Shielded 

Weight 
PH I Allowable I Maximwn 

Font Pull Length Std Length 
(oW1ces) (lbs) (feet) (inches) l(feet) (meters) 

.9~6.0 

··~+ 
I. 50 x 
0.20 

IO. 3 Dia I o.s 

-------1 
;.s 

! 531420-309 IO. 5 Dia [ 1.5 
Twisted 

15 

Ri>fer to IBM Manual 

-
As Specified by 

IBM 



Table 2-3. PTS-100 System Cable Specifications (cont) 

F•om , 1, To Part Number !Part Number 
Cable 
Weight Ma• J 

or Precut of Field BWk Cable p .. Allowable Maximum 
(See Ref. Figure Terminated Termination Cable Size Foot Pull Length Std Length 

Cable I For Conn. Details) Cable KU Type {inches) (ounces) (lbs) (feet) (inches) feet) {meters) 

Processing Printers 594436- l o. 3 Dia 0.5 zo 200 60 25 7,5 
Unit 1001 Current Loop 930601 2: Twisted 

Pairs 

r"'" ,,oyoo 
1'1;~~ied '·' m. ,,5 -,;o 

'""" '200 " Pair 
fl"'rn ..... 2 594097-1 0.45 Dia .o 30 50 15 

(FigZ-3,X, 
Y,AB) 

SAM or SAM 860914 594092:-1 .28 200 60 
IOOlA Slave U/L Co~ 
(FigZ-3,W) 

(See Figure 4-11) 

16 I Badge Keyboard 593416 594158-1 .46 x I l.O I 20 ' 1.3 I 4 1.2 
Reader .20 

Flat 
Bond 

(FigZ-3,A) (Fig 2:-3,A) 

17 l(Fig 2-3,A) Printer 932595 15 Twisted .so 1,0 I 20 I lo 3 I 10 
Cont ' Pairs f 

26 AWG 

Processing 
IS<o"Ogo 

864147-4 -- Flat 3.0 x I l.Z. I 20 
Unit Module (80 Mb, Cable .15 

N I I 
Drive Daisy) 

\~~~le 864Z08-4 
I (300 Mb, 
w Daisy) 
N 864147-5 Fla< 

I I I 
120 

(80 Mb, Cable 
Star) 
864Z08-S Fla< 50 15 
(300 Mb, Cable 
Star) 

Flat 8 93008Z 2.4 
(FigZ-3, Cable 
AD) 

Diablo 930837 594793-1 z.zs x I- I I 15 4.5 ... (Fi11:Z-3, • 045 
Drive AF) 

Disc 864168-3 -- I I I 5 1.5 
Drive Drive (Daisy 
# l " Chain} 

Processing Diablo 30 591829 1-- I I I 20 6 I lo 
Unit {Controller 

in Separate 
Cabinet) 

Disc l~~~~e I 8609350lu-· l l ~ ~ ~ lo 
Adapter (Up to 4dr) 

86093SC15 15 
(Up to 8dr) 

Disc I~~~~ .. #Z 
I 594008- 006 \ - - I I 1 7 2.1 

Drive fl 
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b. Visually inspect the equipment for possible damage incurred during 

shipment. Look for marred surface finish, loose or broken wires and hard­

ware, and loose modules or subassemblies. Check the PC boards for cracks, 

loose or broken components, loose cables (motherboards), etc. Inspect 

cables for broken wires and cracked or broken connectors. 

Remove top cover from power supply(s) and visually inspect the components 

and wiring. Replace top cover. 

Remove the top covers from the displays and keyboards and visually in­

spect the components and wiring. Replace covers. 

Immediately inform Raytheon Data Systems of any damage. 

c. Move the equipment to its intended positions. Figure 2- 1 shows the 

necessary maintenance, air flow, and cabling clearances. 

d. Prepare the peripheral equipment for operation using the installa­

tion-procedures given in the Manufacturers manualso 

e. On PTS-100 Models 1015, and 4301, install power supply chassis in 

the cabinet(s) (when packed separately) using the procedure below. (When 

the cabinets are shipped with power supplies mounted, check power supply 

wiring and mountings.) 

1. Open cabinet front door and remove four panel- retaining screws 

from cabinet rear panel. Remove rear cabinet panel. 

2. Slide power supply chassis into top front of cabinet. 

3. Fasten power supply to cabinet chassis using four screws in 

front and four screws in rear of power supply. 

4. Connect wires from rear of cabinet to terminal board(s) on rear 

of power supply. Wires are marked with terminal board and 

terminal numbers. 

5. Connect output cable from front of power supply to spade lugs 

on printed wiring board just below left side of power supply. 

Connect each wire to its associated lug. 

CAUTION 

Double check connections to prevent 
damage to equipment 
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Before installing the printed circuit boards check the power supply volt­

ages, Apply power to the cabinet by connecting the cabinet ac input cable to 

an ac power source, and turn the cabinet power switch on. Measure each de 

output voltage. They all must be within %3% of the marked values. Adjust 

the voltages as required (refer to Chapter 4 for the procedure). Disconnect 

power. 

f. Inspect the patch plugs, jumpers, switches and outboard plug-in 

modules on each plug-in printed circuit board. Make sure they are set 

according to the associated diagram given in Figures 2-5 through 2-21, 

Table 2-4, and the Raytheon Installation Documentation Package. 

g. Make any wiring modifications to the 1020/1030 backplane to 

accommodate additional monitor controller boards. The wiring is shown 

in Figures 2-22 and 2- 23. 

h. Remove processing unit cabinet back cover as in step e and instali 

each plug- in printed circuit board in the cabinet in the locations shown in the 

Raytheon Sales Order Summary. Slide each board (component side up) into 

its assigned board slot from the rear of the cabinet. Use Insertion/Extraction 

tool 591800 to insert the boards. Carefully seat the board (on the old model 

boards close the board retaining locks). Make sure that the I/O device 

adapters on the motherboards are installed properly before inserting the 

motherboards. The adapters are mounted on top of the motherboards. 

WARNING 

Do not insert any other boards into slots 
wired for monitor controllers or the 
% 3 5 vdc will damage the boards. 

NOTE 

This note applies to steps i through m. 
Exercise caution when laying cables. 
Don't strain the cables when pulling them. 
Protect the connectors at all times. Don't 
pull cables by the connectors. Don't lay 
cables on suspended ceilings. Observe 
local codes. Label cables before laying. 
Clamp cables with care. 

i. Connect the signal cables from the I/O devices (refer to Table 2- 3) 

to their associated I/O device adapters. The cables plug into the bottom 

rear of the I/O device adapters. Route the cables into the rack, up through 

the right side cable duct and out through the slots in the duct to the connectors 

on the printed circuit boards. Remove the plastic cable duct cover to install 

the cables. 
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j. Refer to Section 2. 8 if coax cable adapters are used, If not connect 

cables from the channel 1-8 connectors on the Display Adapter board(s) to 

connectors Xl on the Monitor Controller boards (see Figure 2-4). For 

Monitor Controllers mounted in remote concentrators route the cables as in 

step i. Refer to the display connections and memory assignments diagram 

on the feature board chip switch setting procedures (Appendix A) to 

determine the correct monitor controller display adapter and display chan­

nel connections. Keep in mind that the displays are assigned from the 

uppermost memory address down. 

k, Connect the cables from the monitor controller boards (Figure 2-4) 

to the display (J2 on the video amplifiers), the display LED panels, and the 

keyboards. Route the cables as in step j, and secure the cables to the dis­

plays and keyboards using the cable clamps at the cable entrances and at the 

cable connectors. After stripping back the outside cable jacket approxi­

mately 3 feet, clamp the video amplifier cable near the point where the 

cable branches; this provides strain relief for the whole cable. 

1. Display hardware and connectors are sometime loosened during 

shipment. After removing the display housing, the following should be 

checked for security: 

1. The four screws which mount the chassis to the base. 

2. Connectors., particularly the interconnection of the video and 

H. & V. assemblies, and the connector at the top of the H. & V. 

assembly. 

3. Yoke, to ensure that it has not loosened on the CRT neck. 

m. When a CIC is used, insert the CIC plug- in printed circuit boards 

as shown in the Sales Order Summary. Check that the interrupt and 360 de­

vice address patch plugs are wired correctly before installing the boards 

(see Figure 2-6), Interconnect the two boards as shown in Figures 2-16 and 

3- 73. Connect the cables from the 360 to the connectors on the separate 

driver receiver chassis as shown. Always connect IBM light colored cable 

connectors to dark colored receptacles and vice versa. Install terminators 

in JS and J7 if tag out and bus out cables are not used. 

n. When a disc or CIC is used, insert the controller printed circuit 

boards as shown in the Sales Order Summary. Check that the interrupt and 

address patch plugs are wired correctly (Figures 2-6 and 2-9) before install­

ing the boards. Connect and cable the boards as shown in Figure 3-67 (DISC) 

or Figure 3-72 (CIC). For the disc controller, connect the daisy chain cables 

from the plug(s) on the disc controller chassis to the disc drives. Install a ter -

minator on the last drive in the daisy chain. For the CIC connect BUS and TAG 

connectors JS and J7 to the next controller or install terminators. 
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o. Connect the cabinet and peripheral device ac power cables to a main 

power source, double check cabling and printed circuit board seating. If the 

unit uses SW2000/ A, install and check out using FIB P0483 and the procedure 

in Section 4. 4. 5 of this manual. Turn on the PTS- 100 system using the pro­

cedures in the Raytheon PTS-100 Operator Manual, Raytheon document 44-7645. 

p. Check power supply de output voltages and readjust as required. 

q. Display Checks 

1. Processors or remote concentrators to which displays are 

attached should be energized first with all displays turned off. 

Displays should then be turned on one at a time to identify pro­

blem displays. 

2. If turn on is done with housing in place and display does not 

come up., check to ensure interlock is adjusted so that it is 

activated by the housing. 

3. Refer to trouble shooting procedure for fault isolation if moni­

tor does not come on (Figure 4-B)o Lack of CRT filament volt­

age usually indicates either a fault on the H. & V. board.(SAM 

analog board) or no ±35v input. 

4. Let monitor run for several hours if possible before attempting 

quality alignments. 

r. 4103 SAM Display Alignments - See Section 4. 12. 5. 

s. 4101 Display Alignments - A complete display alignment procedure 

is given in Section 4.4.2; however, only the following is normally n~ce s sary._ 

I. Turn brightness control fully clockwise. 

2. Adjust prebrightness control (R25 on video amplifier) until 

background sweep is visible. 

3. Load emulator tape and fill screen with data. 

4. Adjust horizontal shift control (Rl4 on H. & V. amplifier) until 

data pattern is centered within raster. 

NOTE 

This adjustment may change whenever monitor is 
attached to a different cable or connected to a dif­
ferent monitor controller port. 

5. Decrease prebrightness until background sweep is barely visible. 

6. Adjust vertical linearity (R38 on H. & V. amplifier) until char­

acter height is uniform on all rows. 
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7. Set contrast control (R6 on video amplifier) for sufficient 

brightness. On 3270 systems with dual brightness allow for 

low brightness level. 

8, Adjust static and/or dynamic focus controls as required. 

These two controls interact so that some repetition is usually 

necessary. Adjust static control (RSl on video amplifier) for 

optimum spot size at about 1 /4 and 3/4 points of the middle 

character line. Then adjust dynamic correction (Rl2) for 

corners and center. Always ensure that upper left corner of 

screen.has good presentation. 

9. If character rows are not horizontal, rotate yoke as necessary. 

If barrel distortion (convex curvature of raster outline) is 

evident, yoke may have slipped back from flare of tube. Make 

sure clamp is tight at completion. 

1 O. If any portion of presentation is obscured by bezel, rotate 

centering tabs on rear of yoke. 

2. 8 Coaxial Cable Adapter Installation 

The coaxial cable adapter is an option that permits monitor controllers 

(model F) to be connected to the display adapters (model C) using RG62A/U 

coaxial cables instead of the normal shielded twisted pair. Coaxial cable 

runs of up to 4000 feet are permitted. The coax adapter consists of four 

piggyback plug in circuit boards. Three of the boards - two high speed 

receiver modules (860631) and a control module (860634) - plug into the 

display adapters (J9, Jl O, and Jll, respectively); the fourth, a high speed 

transmitter module (860635), plugs into the monitor controllers (JlS). 

When~ DA-MC run uses RG62A/U all display adapters and monitor 

controllers must have the cable adapter modules installed. The only excep­

tion to this is when a display adapter, display adapters, or part of a display 

adapter is used for memory refresh only. In this case, the high speed 

receiver module or modules associated with that portion of memory does not 

have to be installed. The receiver module nearest the, channel number 1 

connector is for channels 1, 3, 5, and 7; the other receiver module is for 

channels 2, 4, 6, and 8. 

When coax· is used to interconnect the display adapters and monitor. 

controllers coax-to-berg transHion cables are used, to interface the coaxial 

cables with the berg connectors. The transition cable for the display 

adapter is part no. 86067 3, and 'that for the monitor controller is part 

no. 860672. 
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Table 2-4. IOC, DA/MC/FB and FB 'B' Outboard Module PROM Locations 

PROM 
Location GS G7 G6 GS G4 G3 G2 Gl PROM Part No, 

us 

U4 

U7 

U3 

U6 

U2 

us 
Ul 

us 
U4 

U7 

U3 

U6 

U2 

us 
Ul 

us 
U4 

U7 

U3 

U6 

uz 
us 
Ul 

us 
U7 

U6 

us 
U4 

U3 
U2 

Ul 

us 
U6 

U4 
uz 
U7 

us 
U3 
Ul 

U7 

us 
U3 

Ul 

Gl = 2S4S/2260 Emulator RPL 

G2 =Midwest RPL & Dump RPL 

G3 =TWA RPL 
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G4 =Disc IPL 

AS60SlS-SB 

AS6041S-7B 

A86041S-6B 

AS6041S-SB 

AS6041S-4B 

AS6041S-3B 

A860418-2B 

AS60418-1B 

A591810-SA 

AS91810-7A 

A591810-6A. 

AS91Sl0-SA 

A591Sl0-4A 

A591Sl0-3A 

A591Sl0-2A 

A591Sl0-1A 

A592646-8C 

A592646-7C 

A592646-6C 

A592646-SC 

A592646-4C 

AS92646-3C 

AS92646-2C 

AS92646-1C 

AS60SOS-SA 

A86080S- 7A 

A86080S-6A 

AS60SOS-5A 

A86080S-4A 

A86080S-3A 

AS6080S-ZA 

AS60SOS-1A 

AS60806-SA 

A860806-6A 

A860806-4A 

AS60806-ZA 

A860805- 7A 

AS60S05-SA 

AS6080S-3A 

AS60SOS-1A 

AS606S7-7A 

AS606S7-SA 

AS606S7-3A 

AS606S7-1A 

GS = IOC ROM, !PARS 

G6 = IOC ROM, 3270 EBCDIC 



SYNCHRONOUS - ASYNCHRONOUS PATCH" 

WIREWRAP BOARDS {'NW) - G7 
PRINTED CIRCUIT BOARDS fPC) - E5 

PATCH P\.UGPINS CONNECTED 

GPCA 
TOGETHER 

CHANNEL NO. ASYNC I SYNC 
0 7-5 7-4 
1 8-5 8-4 
2 9-5 9-4 
3 10-5 10-4 

NOTE: FOR All CHAN ASYNC OPERATION 
INSERT PATCH 593192Gl21 INTO lOC: 
WW-G7; PC-E5 AND INSERT PATCH 593J92G122 
INTO LOCATIONS: WW-Dl5 & Dl8; PC-Bl2 & C7. 

STOP BIT (ISR BIT 6) PATCH* 

WW BOARDS - G7 
PC BOARDS - ES 

GPCA J TWO ONE 

CHAN~EL N0.1ST1~r STrt 
3 6-5 6-4 

NOTE: PATCH 593192G121 IS FOR TWO 
STOP BITS ON All CHANNELS (SEE ABOVE) 

FULL DUP\.EX/HALF DUPLEX PATCHES* 

FOR 
MODE INSERT INTO LOCATIONS 
HALF DUPLEX PATCH* 

CHAN FULL DUPLEX 593192 PC BOARD WW BOARD 

O, 1,2 & 3 HD Gll5 BS A14 Al2 Bl7 

G\14 Ah Al3 B16 B19 
0&1 HD Glt5 BS, A13 A12, 816 

2&3 FD Gl14 A6, A14 B19, 817 

O&l FD G115 A6, A14 B19 817 

2&3 HD G114 BS, Al3 A12, Al6 

O, 1,2 & 3 FD G\14 85, A14 A12 817 

Gll5 Ah, A13 819, 816 

MUX INTERRUPT PATCHES MUX INTERRUPT PATCHES (THESE PATCHES ASSIGN THE GPCA CHAN REQUEST, ENABLE, 
AND ACKNUWLEDGE SIGNALS TO A MUX PORT. 

ACKNOWLEDGE: WW BOARD N9 ENABLE: WW BOARD NB' REQUEST1 WW BOARD Nl3 
pC BOARD N9 PC BOARD Mll PC BOARD N13 

CONNECT PINS OF N9, NS/Mll AS INDICATED FOR CONNECT PINS OF N13 AS I NOICATED FOR 
DESIRED GPCA CHAN/MUX PORT CONNECTION 

FOR GPCA 
DESIRED GPCA CHAN/MUX PORT CONNECTION 

FOR GPCA J MUX PORT NO. CHAN NO. MUX PORT NO. 
CHAN NO 0 't' 7 5 

9-8 9-7 9-6 9-5 
10-8 10-7 10-6 10-5 
11-8 1 l-7 11-6 11-5 
12-8 12-7 12-6 12-5 

SAUD RATE PATCHES 

WW BOARDS - MS 
PC BOARDS - L7 

9-4 9-3 9-2 9-1 
10-4 10-3 10-2 10-1 
11-4 11-3 11-2 lH 
12-4 12-3 12-2 12-1 

1-16 1-15 1-14 1-13 1-12 1-11 1-10 
2-16 2-15 2-14 2-13 2-12 2-ll 2-10 
3-16 3-15 3-14 3-13 3-12 3-11 3-10 
4-16 4-15 4-14 4-13 4-12 4-11 4-10 

**NONSTANDARD RATES Ml/Kl IS PATCHED FOR 

~B~~~~~S--M~l !~~JDN~~~TANDARD 

FOR BAUD RATE: CONNECT PINS 15 AND 16 TO PIN: FOR BAUD RATE ALSO CONNECT PINS 
4800 
2400 
1200 
600 
300 
ISO 

**NONSTANDARD 
75 

110 

(ONLY NONSTD 
RATE PRESENTLY 
AVAILABLE) 

*SEE FIGURE 2-24 FOR PATCH P\.UG WIRING 

G PCA 's 593469, 593579 

1-5-12-8 TOGETHER ANO 
CONNECT ALL OTHER PINS 
BUT 15, 16 TOGETHER 

Figure 2- 5. GPCA Patching (Sheet 1 of 2) 
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1·-9 
2-9 
3-9 
4-9 



FULL DUPLEX/HALF DUPLEX PATCHES 

FOR MODE INSERT INTO LOCATIONS 
Gl'CA HALF DUPLEX PATCH 
PORT FULL DUPLEX 593192 

o, 1,2 & 3 HD GI 82,Al4 

G2 A4,AJ2 -i 
0 & I HD GI 82,Al2 

2 & 3 FD G2 A4,A14 

0 & I FD GI A4,A14 

2. 3 HD G2 82,Al2 

0, 1,2 & 3 FD G2 B2,Al4 

GI A4,Al2 

:2. .. 
"' ~ " '," 

"' 
0 
"Ii 
() A SYNCHRONOUS OPTION. PATCH 

N > 
' "Ii "' 0 

~ 
() 

~ 

1. FOR SYNCHRONOUS OPERATION. INSERT 
PATCH 593192G161 INTO LOCATIONS 
811 & cs. 

2. FOR ASYNCHRONOUS OPERATION, INSERT 
PATCH 592153G 160 INTO LOCATIONS 
Bil & CS. 

~ 3. ALSO JUMPER E4 AS SHOWN BELOW 1--

gi 
" 

} 

~ FOR THIS OPTION NO.OF FIXED RATE SYNC/ASYNC 
ON THIS GPCA STOP SITS OR 

N 

0 .... 
~ 

!,JUMPER AUTO SPEED 
THESE PINS 1J 2 FIXEDI AUTO SYNC_l ASYNC QNE4 " 

~RTO 1-1~ 11-1111-5 ,... ]'~ I 2-4 2-S 12-4 12"'5 8-4 8-5 
2 3-4 3-5 13-<I 13"'5 9-4 9-S 
3 6-4 6--5 14""4 14-5 10-4 10-S 

'0---0"1 

:~:J 
•O °''I 
•o-----·<)•I 
•O O"j 
rQ 0" 
•O O•I 

GI 

·0-----<}·1 ··O O" 
>0----0" 
•O O» 

·~" 
•O O" 
'o----0" 
•O 0•; 

Gl60 

:g....---g::1 
:g_--g:; 
:~::I 
,o o" 
•O O• 

G2 

:N° g::1' 
. o" 
l•Q " 
•O O" 
,0 O" 
.n O• 

Gi61 

TO SELECT 
THE BAUD 
RATE FOR 
A PORT, 

BAUD RATE SELECTION 

NOTE 

THE CLOCKS TO J8·15, !7 & 21 
ARE SET ON PATCH K-16. THE 
1200 BAUD CLOCK IS HARDWIRED 
TO JS-!3. 

MAKE THE JUMPERS ON PATCH 
K 16 TO CONNECT THE DESIRED 
FREQUENCY(S) TO JS-15, !7 & 21, 

14,..., 

15-,...,',, 3 

16, ' ' 4 
'...,, ',~,~ 

', '-7 

' 8 ,, 
JO 

Kl6 

9600 
4"10 2400 
1000 
600 
300 
150 
135 110 
75 

JUMPERS SHOWN ARE 
FOR STD PATCH 
592153"'(;245* 

EACH PORT CAN BE CONNECTED 
TO ANY BAUD RATE CLOCK AND 
ALL PORTS CAN USE THE SAME 
BAUD RATE. MAKE CLOCK DISTRI­
BUTION TO PORTS ON P8 

*WHEN THE AUTO SPEED SENSING MODULE 932032 
IS USED, Kl6 MUST BE 592153"'G245 AS SHOWN. 

MUX INTERRUPT PATCHES (THESE PATCHES ASSIGN THE GPCA CHAN REQUEST, ENABLE, 
MUX INTERRUPT PATCHES AND ACKNOWLEDGE SIGNALS TO A MUX PORl}. 

ACKNOWLEDGE: MJO ENABLE: N9 

CONNECT PINS OF N9AND MIO AS INDICATED FOR 
DESIRED GPCA CHAN/MUX PORT CONNECTION 

FOR GPCA 
PORTNO.I O 

MUX PORT NO. 
3 I 4 . 

,_, I ,_, I , .. I ... I '""'I ,_, I ,_,I '"I 10-8 10-7 l0-6 10~ 10-4 i0-3 10-2 10-1 
11-8 11-7 11-6 11-511-411-3 JJ-2 11-1 
12-8 12-1 12-6 12-5 12-4 12-3 12-2 12-1 

GPCA 930046 

FOR GPCA 
PORT NO. 

REOUEShNll 

CONNECT PINS OF NII AS INDICATED FOR 
DESIREDGPCA CHAN/MUX PORT CONNECTION 

MUX PORT NO. 

1-1611-1511-1411-1311-1·2 I 1-11 11-1011-9 2-16 2-15 2-14 2-13 2-12 2-11 2-JO 2-9 
3-16 3-15 3-14 3-13 3-12 3-11 3-IO 3-9 
4-16 4-15 4-14 4-13 4-12 4-11 4-10 4-9 



N 

' "' 

"' Q\ Q:,\ 
Q. ,,, 0 

::~~~: 
10----..:.~1' 
00 ,,. 

3:.;~~:::::!I 
:::=~:~~;~~ 
60---C' o 

PATCH INTEHVPT 
PINS FOR LEVH 

m 
m 
m 
m 
m 
m 
10 
m 

IN!.IAl.l PATCHES FOR OlVICl 
ADllltESS IEING u.tul.AHO 

A & D 0·3 
A&l ~-7 

A& F 11-J 
I& D 8-ft 
I &l C--f 
I& F 8-f 

Hf ~:;g:~-! 

"UX.AltON IO t<; ON 1£Gt<;TIJ: .OAID; 
~JION K6 t<;ONDllVEI IECEIVEI 

Figure 2-6. CIC Patching 

INTE~RUP! 
DISC CONTROLUR PA ,-><ING tEVEL PAICH PLUG 

WIRE PATCH SETWHN 
PIN12ANOPINl·8 
D£PENDlNG UPON 

r~~~E:ci~il:~~~TC>< 
l0CATIQNL02. 

,---
IQ_ 016 

o_', 0 

~\~~~" 
a-;,,~ 0 

80" 09 

~ 

Figure Z-9. Disc Controller Patching 

WHEN AN 1/0 OEVICE IS CONNECTED TO A MULTIPLEX CHANNEL PORT 

INSERT SCREl'JS INTO THESE 
SCREW SWITCHES ON THE 
MOTHUBOARO(S) UNDER, ----------~'-­
THE ASSOCIATED 1/01 .­
DEVICE ADAPTER. -

1 
M~LTl~LEX CHANNEL1 f'O~T 1 

! 
CARO READER 
TTY (Wll:lH TO TTY) 
CASSETlE 1,17 ! 2,1a[J,19 j 4,20[ s,21j 6,22l 7,23 IB,24 
MODEM, All MODELS 
(WRITE TO LI NE ANO HALF DUPLEX)! 33 
MISA&SfiUAll'RlNTERS 

TTY (READ FROM TTY) 
MODEM, ALL MODELS {REAO 

FROMLINEI 
PARALULAOAl'TElt (UNE l'fttNTB) 

91 2s 110,u.111,21!12,2s1n,29/14,30/1s,31J16,32 

•f'ORT 7 ON THE FIRST MULTIPLEX CHANNEL 
CONTROLLER IS USED TO INPUT KEVSOARO 
DATA. 

Figure Z- 7. Motherboard Screw Switch Settings 

r Ml" 
593296-

1 

GI TERMINET 300 BAUD W/EOR 

~ THMINET 1200 SAUD W/EOR 
G< 
GS TTY 110 SAUD W/EOR 
GO 
G7 TTY 50 BAUD W/O EOR 
GB 
G9 TTY 75 BAUD W/O EOR 
GIO 
Gtl TKT & BPPTR 
Gl2 
G13 EXTELARll 
G\4 VASTSIEMANS TTY 
Gl5 COSSORRS232 
Gl6 BRAATHENS, TTY, FOX 
G 17 EXTEL f>TR 165 BAUD 
G 18 TTY FOX 
G19 CENTRONICS 1200 SAUD 
G20 IERBPPTR 
G21 QUME PTR 
G22 OIABLO RS 232 PTR 
G23 PTS 1200 -ACOUSTIC COUP 
G24 TERM!NET 30 W/OEMANO LINE 

PATCH 592153G­
& LOCATION 

. . 
~ --m 

m 
m 
m 
m 
m 
rn 
m 
m 
m 
m 
~ 
m 
~ . . . 

m 
~ -~ m --m 

-a -rn 
~ 
rn 
m 
: 
-~ m 
rn 

-ru 
Figure 2~1 O. Multiinterface Serial 

Adapter Patching 

1(0 0116 
0 0 .. .. 
.. 0 
0 0 
0 0 
0 0 

slo Ol9 

"ADOlEJ~OFMUXCHA!•. 

I Oll•TOl6 .o.DDlOOO 

iil!li!im 

~~~l~<l•PJ P4TO< "1.U(; 

'-01 ""@' J-@ @-6 
5- 0 o-o 
·- 0 @-l 6-o o-• 
2-0 @-1 
e- 0 0 • 

- 08 9@-5 

JO PATCH INTll 'I< 
CONNECT P.o.TCHPlLJ(, 
PIN co•~tSPQNDIN(. 
IOI><! I Ol'O'l ftMI 
DEVICE I~ CONMCl!O 

~~ ;~~S:~~~'.~c 

ibi;.:t'i.:ta.~~~~(K[,,.~o~i~~·~~rn: ~-­
~x1~~~~~,.i~;i~.~~~c:i..!i .. hrr 
f('R TH! MUX{>J WllHOVJ ~£YIO.utOS, 

J~o: r.:--
1 G :o;' ' '.,,, L-:-
• AC>' J';~C> lNll 

•SOME MULTll'l.EX CONTROllERS 
HAVE NO SWITCHES. THESE AAE 
NOT A!.WAYS INTERCtiA/\GEIJllf 
kEFERTOfLElDllULlETINCM-06'-I. 

Figure Z-8. Multiplex Channel Controller Patches 
and Switches 

2~s~~~ ~S.~~ c I ~~;~~ESE TO CONNECT 
THIS CASSETTE 
DRIVE 

El-E2,E4-E5, 59•968t5V} 
E8-E9,E10-Ell 

""""'' 1g:~~:Pi~1i 594\32(i'V) 
(OLD Oll!Vf) 

Figure 2-11. Cassette Adapter C Jumpers 

-



GI~ AMA DISCIPLINE 

INS!ltT •ATCH f'WGS• 5112153-Gll INFO IOCAnoN 
Zt, GIO INTO LOCATION Z2, AND G9 INTO 
LOCATION Z3 OF SERIAL ADAPTER 5'1564. 

5917{17-

G2 11Al.f DIJPUX-TTY & SEIUAL PltlNTER (300 BAUD·) 

INSERT PATCH PLUGS" 5112!53-G13 INTO LOCATION Zl, 
G1' INTO LOCATION Z2 ANOG!2 INTO LOCATION 
Z3 OF SERIAL ADAPT!:R 591558. 

GJ HAlfDIJPl£X-TTY&SERIALPRINTER(1200BAIJD) 

INSERT PATCH PLUGS• 5112153-047 INTO LOCATION Zl, 
Gl~ JNTO LOCATION Z2ANDG461NTO LOCATION 
Z3 OFSERIA!.ADAPTER591558. 

Figure Z- lZ. Serial Adapter Patching for TTY 
and Sei:ial Printer (TerrniNet) 

AMA 
G' 

PATCH 
'G' 

NO......:::::. " 
G• ., , ., , ., ., 
' 

., . ., 
' 

., , ., 
' " '° 

., 
G" ., 

* lEAVE DOWN 
THE ONE PIN 
FOR THE 
ASSIGNED POU 

LOCATION 

G< '" rn "' 
" " " " " 

,. 
" 

:i 11! 

" " ,. M ,,, 
" "' m 

'" '" m "' ,,. 227 

"" m 

'" m " 

IO~/ PATCH (Q-1~ '1 

~ ~~ \g::: 
3 4Q'c :0151 
4 so• :014k,. 
5 60~ 101~: 
6 10~ 1012 I 

1 sO :011: 
:9Q_~~===Q_1~ ~ 

MAKE All PATCHES FOR 
LOCATIONS N9,NIO,Nl1,N12, 
M9 ANO MIO THE SAME 

Gl CTMC 

G2 CTMC 

G3 CTMC 

G4 CTMC 

GS CTMC 

G6 CTMC 

G7 2848 

GB 2848 

G9 2848 

GJO 2848 

Gt! 2848 

Gl2 2848 

Gl3 3270 

Gl4 3270 

Gl5 RIMS 

Gl6 3270ASCll 

Gl7 2780 

"'" FIJLL 

FIJLL 

FIJLL 

11ALF 

HALF 

FIJLL 

FIJLL 

FIJLL 

FIJLL 

HALF 

HALF 

FULL 

HALF 

FULL 

MA" 
MA" 
SPACE 

SPACE 

YB 

NO 

rn 
NO 

rn 
NO 

rn 
NO 

rn 
NO 

rn 
NO 

G73 G31 G30 GJl3 

G73 G31 G32 [ 
G73 GJJ G30 

~~ ~: ~~ 
G74 G34 G37 Gt13 

G73 G39 G38 G70 

G73 GJ? G40 l 
G73 G41 G38 

G73 G41 G40 

G7S G43 G42 

G75 G43 G7 G70 

G93 G31 G32 G90 G9.5 G94 

G7S G31 G95 G94 

G2!8 G31 G32 G90 G95 G94 

G32 Gl13 G71 G72 

G92 G90 G95 G94 

Figure 2-14. Modem Adapter CTMC (233Z), 2848 (Z333), ·and 3270 (Z334) Patching 

"' 
" 

1!! 

ill 
~~.L~~-~~~c~~~~~~~~~"~~~ 

'NOTO, PINS 1,J,5, & 7 AR£COMMONAN:ll'll'62,4,6, &81\HECOMMON. 

ON PA!Cfl PWG F8 
TIETHE5f PINI TO 
lOOIC' mo• 

~%1r: ... ~1ic:!-
N W~ 

Figui:e 2-15. Modem Adapter, Asynchronous AMA (2341) Patching 

!NAILESUYSXIOTOX2l 

'fil@" :::i c::: 
' " 
§]@' ENA5l!S HY 51 AUTO RI'"! ;::i c::: !NABLJ:s~EY26AUTORPT 594278-l 

ITAN(>ARDIPARICONFIG(ltATION 
(!NTER~EYNEXTTOSPACEMI!} 

!OHMTEC 82 & Iii UY! 

Figure 2- 16. Keyboard Patching 

~;::I C:" " ::i C:" " ::i ~:: 
;:i C:~" 5942'8-4 

STANOAR02260/0PllONAllPAIS 
CONFIGURATION (lt!P<AT K(y 
NEXT TO SPACE I.AA) 

@!.l@S}lli@ij 
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=~ ... ~:~'lf,.:r:l~~Ttl'llNG 
~'6.:1!~6Ns I l~~~~HES .:stsf~~~~~ SWITCH fl 

~ I g::: l,J~'"'" 
CONTROL ASSOCIATED N 5 
STATUS BIT. WHEN • 6 
SWITCH IS OFF STATUS { '""}STANS 5 
BlTIS'I'. TESTEDBY i tm 4 
IODC. 1 3 

Figui:e 2-13. Parallel Adapter Patching and Switching 
foi; Line Pi:inter D. P. Model 2Z30 

ADAl'TEll 

"""' 

ADAPTER 
591556 

AOAPTB 591556 FOR FUl.l DUPLEX MODE INSERT PATCl1 
PLUG 592J53-G251NTOlOCATIONS £$AND G27 INT0 
LOCATION J3 Of THE !PNl:S MODEM ADAPTB. SEE 
FIGURE 2-:U FOR Tl-lE PATCl1 PLUG W•ING. 

Fig1u·e 2-17. IPARS Modem Adaptei: Z33l Patching 



.. 
OPEN• OPEN CLOHD 

°CL05EfCl..OIC2" 

I. CONhClU THE l'OWEl TO THE LO> PANEL. If Off:N, THE PANEL HAS 
l'OWB, MNIF'OtEOWV.YISMNEOOO. WMlNCLOSEOTHEUD 
M.ND. HAS l'OWll ONLY WMEN fMf OISIU.Y n TURNED ON. 

2. ~oc=.Afr~~·~~~~J~l'CWUICONl'ROLSLlD7. 
l, SWITCHCONrlOLSTONEOf'l'ION. IF01ENANDATOl'IEDEVICEIS 

CONNKTm TO UO.t Cll:T. "ONE SECOND TONE OCCUlS WHEN 
LEO llT 4 IS SET, IF CLOSED LED 4 OPtlATU NOIMAU.Y. 

«ICHAl. 
12llNES 

MON TOR CONllOUH I MODIPlfD AND C 
CHAIACTll,l\JNEFCl.IMTE6SWllCHSITnNGS 

IOCHAI. 
12LINES 

64CHAA, 
15/16LINES 

OPEN' 

64CIWI, 
»UNES 

..OCHAi, 
:MLINES 

·~~Jl~tJ>.N2"0lt:JDLINEF0RMAT, SPACINGIEl'Wl:ENLINESISA.DJUSTAIU 

00SETASINDJCATEOfOlt2<fOR:JDLINEFOIMAT, 

•CL0SfDf0R16llN!FOIMAT 

"E6·B IS USED ON SOME MC'S (IT IS USED ON ALL 16 LINE MC'S). 

NOTE: WHEN MC IS USED WITH SPl.IT KREEN DISPLAYS A .-JMl'EI IS CONNKTEO 
BETWEfNX12 PIN 1~ AND IC7 PtN 14, 

MONITOR CONTROLLER IH6 CHAllACTER:LINE 
FORMAT E6 S't'llTCH SETTINGS 

G•OuNO 00 NOT cut 

{

CUT TO ACTIV ... U TONE ON SU & RESET} ' 
TllANSITION. DON'T CUT TO ACn'IATE 
TONE ON SET TRANSITION 

CUT FOA NO 1 SEC TONE. DON'T CUT FOR 
I SEC TONE 

{
CUTFOA40X120ll2', 6')(\50lt30 

DISPLAY 80l020R:UDISPLAYFORMAH. DON'T 
FOIMAT CUT FOii 64X16 DISPLAY FOIMAT 

{

CUTFOllAILANKDATAFIELD. 6 
E>ON'T CUT FOR A IUNKIM.'.i DATA FIELD 

;~ ~ig.~~s~~c~NDOl.LED } 

CUT FOi N01MAL ~LOW INTENSITY DATA 
FIELD. E>ON'T CUT FOi NOIMAl '" HIGH 
INTENSITY DATA FIELD 

"°•°' {CUTTOUSE'6DISPLAYAIUCHAl'S,} 
CHAAACTPS DON'T CUT TO USE 121 OISfLAYAILE 
DISPLAYED CHAl'S. 

- -- -- -- --+--
-+--
-+-

S..ioc"-llD41Mb1•.,.-•ll•...,fi.ldr.-. 

:':=:.~bi:i!'::'LTJ':;;.r.:t11-1n 
:"rEifb';r.~,~='!i:-:•lllM"'--.... lt"of 

....,,_, ........ ,N-wlll°"'ly....,.ito•it4Ml .. MI. NDN• 
,_;t<=h6-•l•M•....,. 
~':'::..~~m.,i.,.11ow.0nop11i:>n ............... thliblt 

fo,HI ln._il)' - <- ODD.....i..-lowit<ho<....d-ott.o. 
forlOWln..,.il)'-<io..•--Mliowitct...•nol_.•llothor1. 

~~:~:::~::!:: =: ~~.:.i'!.'r.k-:'.!.i"':!::"..!;, 3. 

MONITOl CONTIIOLlER D CHAIACT~NE FOIMo\T ANO 
CHARACTER INTENSITY LWH sv.nCH SETTINGS 

~~~~:o1:~~~:~~E CURSOR } CURSOR 

~'J~~~it 1~~ ~srrx~ f~~:~ FORMATS} rg:~~~ 
ii~TJ~~~:s~Hi~ ~::1E~Z~ ~gTo~~~~·} rFo~~~~N 

CUT TO DISPLAY 32/6' CHAR TYPES ON 9 SCAN llNES l 
.liND6'CHAR TYPES ON8 SCAN LINES. 
DON'T CUT TO DISPLAY Alt CHAR'S ON 9SCANUNES 

cur FOR 401<12 AND 40)(24 DISPL.liY FORMATS OISPl.AY 
~&i~.fsUT FOl64Xl5. 161<30 AND 8Dl<l2&:z.4 DISPLAY FORMAT 

CUTFOl40Xl2,6')(150ltt6Af'D8D)(l2DL5Pl.AY 
FOlMAT. E>ON'ICUTF0R-40)(2~,64XJOOR 
IO)(:UOISPLA.YFOIMATS. 

GROUND E>0 NOT CUT 

MONTOI: CON110LLEI F CONFIGUIATIONCONfltOLMANUA.L l»t.TA CllP DISETTINGS 

Figure 2-18. Monitor Controller Switch and Data Chip Settings 
(Sheet l of 2) 
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GROUND DO NOT CUT I 18 - { CUT FOR BOX TYPE CURSOR } DON'T CUT FOR UNDERLINE CURSOR 

CUT TO ACTIVATE TONE ON SET & } { CUT FOR64x15 & 30 DISPLAY FORMATS } RESET TRANSITION. DON'T CUT TO 2 17 DON'T CUT FOR 40 & 00x12 & 24 
ACTIVATE TONE ON SET TRANSITION DISPLAY FORMATS 

TONE 
CUT FOR 1 SEC TONE } 3 16 { CUT FOR DISPLAY POWER ON LED OPTION} 
DON'T CUT FOR N0.1 SEC TONE DON'T CUT WHEN OPTION IS NOT USED 

CHARACTER { CUT FOR ROM OR 4K PROM } 4 IS { CUT FOR CURSOR REGISTER OPTION } 

GENERATOR DON'T CUT WHEN ROM OR PROM DON'T CUT FOR NORMAL CURSOR MODE 
PLUG IN MODULES ARE USED 

LOW INTENSITY { CUT FOR LOW INTENSITY CURSOR } { Cur FORMSB =DON'T CARE ATTRIBUTE } (MC-B TYPE) 5 14 CONTROL (NORMAL MODE} 

CURSOR DON'T CUT FOR ALL OTHER CURSORS DON'T CUT FOR MSB = 1 ATTRIBUTE 
CONTROL 

13 l mmoo-"''°"'"'oo• I r room•-·"" } 
6 9 SCAN LINES AND 64 CHAR TYPES ON 8 

DON'T CUT FOR A BUNKING DATA FIELD SCAN LINES. 
DON'T CUT TO DISPLAY ALL CHAR'S ON 
9 SCAN LINES. 

{ CUT FOR 40x12 AND 40x24 DISPLAY 
DATA CUT FOR PROGRAM CONTROLLED. } 7 12 FORMATS. 
FIELD OTHERWISE, DON'T CUT. DON'T cur FOR 64x15 & JO AND 80x12 & 

24 DISPlAY FORMATS. 

cur FOR NORMAL= LOW INTENSITY } 
II { CUT FOR 40x12, 64x 15 AND 80x12 DISPLAY 

DATA FIELD. DON'T CUT FOR NORMAL= 8 FORMAT. DON'T CUT FQR40x24, 64xJO 
HIGH INTENSITY DATA FIELD. OR 80x24 DISPLAY FORMATS, 

NUMBER 
OF CHAR'S 
DISPLAYED 

{ CUT TO USE 96 DISPLAYASLE CHAR'S. } 9 ID GROUND DO NOT cur 
DON'T CUT TO USE 128 DISPLAYABLE 
CHAR'S. 

09 

DIP SWITCH 
BETWEEN 
Al &A2 

DIP SWITCH 
E17/F17 

- SET ALL TO OFF WHEN USING TWISTED PAIR TO DA. 
SET ALL TO ON WHEN USING COAX. 

ON - 9 UNE LC CHARACTERS 
OFF - f OF CHAR LINES DETERMINED SY D9-1J 

ON - 128 7 x 7 CHARACTERS 
OFF - WHEN J BELOW IS ON 

ON - 96 CHAR (32 7 x 9 LC CHARACTERS) 
OFF - WHEN 2 ABOVE JS ON 

NOT USED 

MONITOR CONTROLLER SWITCH & DATA CHIP D9 SETTINGS 

Figure 2-18, Monitor Controller Switch and Data Chip Settings 
(Sheet 2 of 2) 
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CURSOR 

DISPLAY 
FORMAT 

POWER ON 
LED OPTION 

CURSOR 
REG OPTION 

DATA FIELD 
ATTRIBUTE 
MSB 
CONTROL 

DISPLAY 
FORMAT 



FOR THESE INSERT INTO BOARD LOCATIONS 
DISPLAY THESE CHAR/LINES PATCHES* NO. OF LINES (592153-) 015 + FORMATS Jl6 

~ ~ EIO it 
80 x 24 GI G3 

64 X 30 & SPLIT SCREEN G2 G3 

80 x 12 

64 x 15 OJl 16 

"° x 12 
40 x 24 

"SEE FIGURE 2-24 
FOR PATCH PLUG 
WIRING 

GI 

G2 

GI 

Gl 

tDA MODELS A & B 
'ftDA MODEL C 

G4 

G4 

GS 

G48 

DISPLAY ADAPTER A 
CAN ONLY BE USED 
WITH BK MEMORY 
MODULES. 

DISPLAY ADAPTERS 8 & CONLY 
INSERT THESE INTO BOARD LOCATIONS 

PATCHES" DA MOD B 

When Oi5ploy Adopter is used 
with BK Memory Mod.lies G135 cs 
When Di splay Adopter is used 
with 16K Memory Modules G133 cs 
For o 2 MS Refresh Rare G134 C4 

For o 1 MS Refresh Rote G\36 C4 

When any. Display Adopter Model is used for memory refre5h 
only Insert Patch 592153~6 into Boord location J\6. 

DA MODC 

C3 

C3 

C2 

C2 

Figure 2-19. Display Adapter Character /Line Format Patch Plugs 

DA/MC/FD SWITCH G2 SETTINGS 

·SINITCH 40Xl2 40X24 80X\2 80X24 64Xl5 64X30 DA/MC/FB SWITCH Fl6 SETT! NGS 
I . . . . 
2 . 
3 OPEN CLOSE OPEN OPEN OPEN OPEN 
4 OPEN CLOSE OPEN CLOSE OPEN CLOSE 
5 OPEN OPEN OPEN OPEN CLOSE CLOSE 

• OPEN OPEN CLOSE CLOSE CLOSE CLOSE 
7 . . 
a . 

"OPTIONS; 

SWITCH I -CLOSE TO DISPLAY INTENSIFIED FIELD AT 
LOWER INTENSITY LEVEL. 

SWITCH 2 - CLOSE TO DISPlAY INTENSIFIED FIELD AT 
HIGHER INTENSITY LEVEL. 

SWITCH 7 - OPEN WHEN 8K OR 24K MEMORY IS 
INSTALLED OTHERWISE CLOSE. 

SWITCH 8 - OPEN WHEN ONLY 12K OF MEMORY IS 
INSTALLED OTHERWISE CLOSE. 

POTENTIOMETEft R83 SETTING 

SET R83 FOR THE DESIRED INTENSITY DIFFERENCE 
BETWEEN THE TWO DUAL INTENSITY FIELDS. 

SWITCH FUNCTION 

CLOSE WHEN 512 WORD RPL PROGRAM JS USED. 
OPEN WHEN 1024 WORD RPl PROGRAM JS USED. 

OPEN DISABLES DISPLAY POWER ON OPTION 
AND RETURNS BIT TO SOFTWARE CONTROL. 

CLOSED REFRESHES MEMORY EVERY 2 MS. 
OPEN REFRESHES MEMORY EVERY 1 MS. 

CLOSE TO DISABLE 1-SEC TONE OPTION. 

OPEN TO ACTIVATE 1-SEC TONE OPTION WHEN 
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CLOSE TO ACTIVATE 1-SEC TONE OPTION WHEN 
LED BYTE SIT 4 15 SET, 

CLOSE TO DISABLE PROGRAM CONTROL1...tD 
F~lf~11~~-~Dfrr10N (BLANK, BUNKING, 

OPEN WHEN 512 WORD RPI.. PROGRAM JS USED 
CLOSE WHEN 1024 WORD RPL PROGRAM IS USED· 
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Figure Z-20. DA/MC/FB Switch and Intensity Potentiometer Settings 
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Figure 2-22. New 1020, 1020M, 1030 and 1030M Backplane Wiring Modifications for Different Numbers 
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of Monitor Controllers 



-<o---o· 
•O o" 
Jo---014 

•O o" 
so---012 

•O On 
,0 0· 
•0 O• 

G\ OISPADAPT 

<'o o .. 
•0 []" '0 " 
•O " 
•O 
•O 
,0 
•o 

G6 DISPADAPT 

Gll LOW SPEED 
SERIAL ADAPT 

o" o .. 
o" 
O• 

Gl6MONITORCONT. 
E9-64X30 

·~" 2Q IS 

' rO" 
4 LQ13 

•O 0" 
60 11 

, " 
, O• 

• G21 MONITOR CONT, 
C8-90X12,24 

·g_-g" 
2 O·~ 

'g_-g" 4 Q13 

·g_-g" 
6 Q11 

'0 O• 
•O O• 

G7CTMC/2S48 

, '.2"l o .. 
lgJ 01~ 

'.[] rg:: 
5Q l_C;,l 

' []" 70 Ow 
•O ' 

GI? LOWSPHD 
SERIAL ADAPT 

'~" ; " 
' " . " 
5 Q1i 
t.Q Q11 

10 10 . . 
G17 MONITOR CONT, 
B7-40X!2,24 

<-~ .. ' " 
30 " 
•O Q1J 

' " , On 
, . ro" 
' LO• 

G22 MONITOR CONT • 
87-64XT5,JO 

/.o---o .. 
•O o .. 
30---014 

•O 0" 
s0---011 

•O Qn 

'g_-g" • O• 

GS MONITOR CONT 

E9-00X24 

Gl3 l0W SPEED 
SERIAL ADAPT 

G 1 B MONITOR CONT. 
E9-41)Xl2 

10") Q16 

•oJ r0" 
lQ Loi• 

:~rg:: 
'0 l.011 
1Q 10 . . 

G23 MONITOR CONT. 
E9-00X12 

·g_--g" 2 Q1s 

J C>-----()1<1 
•O o" 
·g_-g" 
6 Q11 

'g._-g· ' O• 

G4 DISP ADAPT 

•O o" 
:gJ 0" 

CS" 
:~ " 

o" 
(g" ,0 " 

·o O• 

{0---0·· 
'0 0 
•O 0· 
·0---0·) 
•O o .. 
•0----0·· 
,0 O· 
•O O• 

G19MONTORCONT, 
CB-40X12,24 

'~" 2Q 15 

: rg:: 
so l.012 
'0 n 

, ' 
' O• 

G24 MONITOR CONT, 
C8-64X1S,30 

Figure 2-24. Patch Plug Wiring (Sheet l of 12) 

2-59 

•0 _......o" 
6~Q11 
10---010 

•O O• 

GS DISPAOAPT 

GlOLOWSPEED 
SERIAL ADAPT 

·~" ' " 
' " 
•O " 
~ Q12 
6 Q11 
1Q 10 . . 

G20 MONITOR CO NT. 
S7-80X12,24 

G25 MODEM IPARS 



•O O" 

:~~:: 
5 012 . " 
10 O• 
•O O• 

G26 MODEM IPARS 

G31 CTMC.-2848 

G36 CTMC/2848 

G41 CTMC/2848 

0" 
0" [] .. " 

" 

cg:: 
G46 L.S, SERIAL ADAPTER 

:Ng:: 
lQ 1( 

•()---{)13 
•O On 
60----011 

10 O• 
•()----{)• 

G27 MODEM I PARS 

<-~ .. ' " 
' " 
4 Q13 

5 ()----()12 

:~:: sO ~9 
G32 CTMC/2848 

G37 CTMC/2848 

G42 CTMC/2846 

G47 l.S, SERIAL ADAPTER 

G28MOOEMIPARS 

GJJ CTMC/2848 

1()--{)1~ 

2()---....()15 

i()---() ,, 

•O 0° 
;()---()12 

•O __.()" icr- Q10 

·0----0· 

G38 CTMC/2848 

·()..---.()·• 
2Q Qis 

3()..---.()1• 

•O 0" 
sQ Q12 
60 Q11 
1Q Q10 

•O O• 

G43CTMC/2848 

1()--------016 

'0 o .. 

'~" •O 0" 
sQ 12 

60 11 

,er ..__.a" 
ar::r--- O' 

G4S OISP ADAPT Jl6~40X24 

~IH .. '0 o .. 
'0 O• . " . " 
•0 On 
1()...1 __.o. 
·0---- 09 

029 CTMC/2848 

G34 CTMC/2848 

10----016 

•O 
•O 
•O 
,0 
•O 

G39 CTMC/2848 

1()---()16 

2Q Q15 

JO Qu 
•O On 
sQ Q12 
60 Q11 

1Q 010 
•O O• 

044 LOW SPEED MUX 

•0-, o .. 
'C>-1 r-0" 

'N" •O o" 
5 012 .N .. 10 ' 
•O ' 

049 MONITOR CONT 
E9 ~-40X24 

Figure 2-24. Patch Plug Wiring (Sheet 2 of 12) 

2-60 

-<o--o .. 
2C>----()1s 

JC>----()14 

•O Q1l 
sG-----012 .N .. ' Q10 
•O , 

GJOCTMC/28411 

G35 CTMC/2848 

G40 CTMC/2848 

;oNo __.-o'.: l~ r-014 

. " 
sQ 12 . " 
10 10 

•O ' 
G45 LOW SPEED MUX 

'~" 

'.~o o:: 
' " . " 
7 Q10 

•O O• 

GSO DOW JONES G4 



'°'--- o .. 
2Q -----01s 

: g-==:::::g: 
so---ou 
•C>---..()11 
,0 O• 
•O O• 

G51 DOW JONES f8 

G'6 
HD&F028'8(Ft0, MIDWEST (Fii) 

lo-----<)1• 

•O ~" 
5~12 

'~" ' " 
•O • 

G'1 
MIDWEST (M2) 

;~o~:: 3 0--- ,<:) ,. 

4() ll 

sQ 12 . " 
1() 10 

•o • 

"" MSEL.S. MUX 

,o......._ O• 
•O ~' 

G71 CtMC/2M8 (I) 

G52 DOW JONES E8 

"'' F02M8 IEa, MIDWEST (ES) 

-<'o..__ o .. 
2() -----Ois 
>O O• 

:~:: 
6~11 
,0 Ooo 
•0----0• 

G'2 
HD2848(L1! 

/. 

;o~ __..o:: 3 c.:r--- rO 1• 

•O I] 

s() 12 . " 
1() 10 

•o • 

"" MSE l.S. MUX 

G12CTMC/2848(9) 

GS3 DOW JONES M7 

'0 __..o .. 
·~" 
:o::::::o','. 
'o.__ ~,, 
•O ~' 

"" FD2848 (M1), H028'8.(M7} 

"" H02848(G'I .H .. 10 JS 

10 " 
•O 11 

s() 12 

6 • 11 

1() 10 

•O • 

"" MSEL.S.MUX 

'~" ' " 
'0 0" . " . " 
•O 0" 
l{)-1__.-()>0 
·~Qt 

G73 CTMC/2848 (8) 

.~ .. 
:~:: 
·~13 

• 0:::::::::--0" 
• 0 ------011 
'Oo.:::'.--0• 
•0~, 

G54 DOW JONES M2 

<'o __..o .. 
,c.:r---~" 
l~I• 
•O __..o,, 
5~12 

·~" ' " •o • ... 
FD2848 (,Ml), H02848 (M:z) 

1() Q11o 
2C>----()1s 

>(~---(}• 

•O O" 
sC>----()12 

6C>----()11 

'0 
•0 ... 

HD2848(E$ 

;orlo ~:: 
l c.:r---__....o I• 

•O 13 

sQ 12 . " 
10 10 

•o • ... 
MSE L.S, MUX 

-<'o o .. 
•O _......o .. 
3~ O•• 

·~" s() 12 

6 ()11 

'<>-1 o" 
•<>-1---0• 

G74 CTMC/2848 (8) 

Figure 2-24. Patch Plug Wiring (Sheet 3 of 12) 
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Figure 2-24. Patch Plug Wiring (Sheet 4 of 12) 
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•0----013 
s0----012 
60----011 

: g-==:::::g~ 
G126AMAPL{9600BD) 

M7 

<'o----o .. 
:~g~:: .ifA)ll 
' " 
6 011 

' " . . 
Gl31 RS232, NOEOR, 
6 BIT ODD PAR. 

lMSREF 

<'o o .. 
2<J----01s 

3()----01• 
•O Q1J 

·o o" 
6 ()-----()11 

70 Q10 

•O O• 
Gl'l-1 

4505 KEYBOARD CODE 

G\'6Gl'CA 

10----016 
'0 __..o .. 
3~14 
•O _........o,, 
5~12 

·~" ' . ' 
•O ' 

G127 AMA.PL {9600 BO) 

'H" 7 " 

'~" ·O. " ' " 
6 011 
7 " 

' O• 
G132 MtSA/MOD 32 TTY 
BRAATHENS 

1Q 016 
2Q Q1s 
3()-----.()14 

40 Q13 

5 ()....----()12 

60 Q11 
,0----0, 
•O O• 

Gl37 256X4RPL 

I ()....----()16 

>O 0" 
7 0 0" 
•0----013 
s0----012 

60 On 
1Q Orn 
•o O• 

4505 KEYBOARD REPEAT 

'~" >O, " 
3()-1 Q1-4 
•0----013 

'~" . " 
' ' 
•0----0• 

'~" 7 " 

3 " . " 
' " . " 
' " . . 
G128 EXTEL (150 RAUD) -..., 

{,~ .. ' " 
'0°1 " •oJ 13 

50 12 

•O " 
' " . . 
G133 \6K MEMORY MODULE 

512X4 RM. 

G14J L.S. MUX 

ADDRESS PATCH FOR 
3RD l.S. MUX BO 

G\"81'.UIULELADAPTER 

.(0 '°" 2~15 

'~." •O 13 

. '°" 6 '<:>11 
7 ' . . 

GJ29VASP(50BAUO) 

" 

G134 2MSECREF 

'i~'.· ' " 
3 " . " 
5 • 12 . " 
' ' . . 

EXTELPNTit 16580 

M5 

1 C>-----()16 

2Q Q1s 

7 0 0" 
•O 0•3 
•O o" 
'0 Q11 
7~10 

'0----0• 

""'' 3270 DATA ENTRY WITH 
Nl,!MERtC KEYPACK 

60--011 

,o-...._ 0"' 
•O --0• 
Gl49t>A.ltloWLADA1't'Sl 

Figure 2-24. Patch Plug Wiring (Sheet 6 of 12) 
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:[]" 3 I . " 
•O Qu . " 
' " . . 
Gl30MISA/135 BAUD 

{~ .. 2 Qis 

l o .. 
•O •l 

' " . " 
' " 
' O• 

"'" Ilk MEMOllY MODULE {-u .. ' " 
'0 ' 
•O " 
, " 
• Qu 

' " . , 

EXTB.. PNR 165 BD 

ai 

G14.5Gf'CA 

Gl50 (JOO MUD/110 ..wq 
GICA (IETAll CHiil) 



Gl5l (CHAN' & 5) 
SElECT GICA 

(,pj .. Jo IS 

'0 " 

:~:: 
' l..{)11 

'(l..J f"'O" • e>----.::::o. 
~It! REMOTE CENT. 

GJ61 SYNC 
GKA 

'~" 2Q 15 

lo I• 
•O " 
' " . " 
10 10 

•o • 
G\66 {kl) l.S.M. 
"6-11 RANCE LCU W. 0 OR 1 O.L.) 

:o~o __A'.: 3 0-----__.....o I• . " 
50 12 . " 
1Q 10 

•O • 

Gill (Kl) 
tL11 POLLING !AUTAUAl 

/,,N .. 'N" :g g:: 
50 11 

•O u 

'0 0·~ 
•O O• 

G152(5ElfCTCH.oloN•&5) 

(,~ ~" ' " 
' . " 
' " . 
' " . . 
Gl57 
ROS-500 on. so. NO. 3 

G\62{JJ) 
HUii POLUNG ALITA.LIA 

'~" 2Q 15 

' " 
•O " 
' " . " 
1Q 10 

•o • 
G\67 {kl) 

(AIR FIAHCE LCU W. 2 O.l.) 

•O O• 
2()----015 

l(}----014 

:~o'.'. 
' On 
' O• 
' O• 

Gin (92) 
HST, CENTRONICS 

Gl53 (110 IAUO/lOO IUAO) 
UTAllCREDIT 

'Li" l 015 

l Qi. 
• O» 
•O 0" 
' On 
' " . . 

'~" , " 
) 0" 
10 I) 

~ Q11 

• 0" 
1Q 10 . . 
G\63 (£5) 
(FOX !PARS) (PAN-A.Ml 

'Fl" 2Q IS 

' " 
•0 13 

' " . ,, 
1Q 10 

•O • 

Gl68 {kl) L.S.M. 

"6-IR FRANCE LCU W. 3 D.L.) 

Gin (07) 
425MOMAI». 

•O ,.0 .. 
1~15 

'~" •O o;l 

' rD" 
' "--011 
' , 
' O• 

Gl~MODEl~T'N 
MIS.-. (iOW SYSTEM) 

<o -·-·°'' 20----- Q1s 

.•O __.o .. 
•0----- 0•• 
•O __A" 
·~01• 
'0 _.....a" 
·~ O• 

,(,.~,. , " 
'0 " 
·0 " 
' ,, . ,, 
,0 , 
•O • 

G16'. (kl} 
L.S.M. W• Fv..NCE lCU W/0 O.l.) 

~~~:: l Q1• . " 
' ,, 
•O On 
>0-' _....D" 
•0----- O• 

G169 (Al) 
CTMC/1&48/3110-f'OX 

•O O• 
•O O" 
l ()------01• 
.o..___ O» 
sQ~12 
•o----011 
,o-..._ O• 
•O --..........0, 

G17~ (ZJ) 
•:ZS MOM ADA 

Figure 2-24. Patch Plug Wiring (Sheet 7 of 12) 
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/,,p<j" •0 , 
•O , 

:~:: 
• L.o11 

' " 
' O• 

-<o---o .. 
>O 0" 
'0---0" 
•O 0" 
,()----()12 

•O 0" 
1()----()10 

•O 0• 

GHIO SYNC 
GKA 

'~" , " 
, " 
·O " 
' ,, . " 
1Q 10 

•O , 

Glb!i (J:l) L.S.M, 
(AJR FRANCE lCU W. l .2.3 O.Ll 

'~" , " 
l o" 
•O r0" 
' l..()12 
• On 
1Q 10 

•O • 

G»• 
HUlll'OLUl'«i 

G175 
DISC A°"'1fl 



'~" ' " , " 
40 13 

• i-0" 
6 LQ11 

' Ooo 
' . 

G176 (82) 
TEST, TKT PNTR 

<0--016 
20 Q15 
lo 0 1 .. 
•0 Q1J 
50--012 
60 Qt1 

•O Ooo 
•O O• 

GlBl 
3270 DATA ENTRY 'NITH 
ALPHA OVERRIDE CONFIG 

0~ .. , " 
, " 
•O IJ 

sQ 12 

oQ Q11 
7 Q10 

• O• 

Gl86 3270 REMOTE ADAPT 
PORTSEL 

JOC LIS 

Gl91327SJNTBl.RUPT 

ICC LI 

{-LI. 2 Q1s 

' " . " . " . " 
1 " . . 

G196 4800 BAUD SYNC 
JOCB15 

.o-__ o .. 
>O.., ---a .. 
JQ-1 Q14 
•0-----0!3 

'&-£" . " 
' ' 
•0-----0• 

G177' 
FOX MOM (STD) (J3) 

(SAME AS G147) 

10----016 

•O 0" 
lQ Q1• 
•O Q1l 
50--012 
60 Q11 
1()----010 

•()---.()• 

3270 DATA ENTRY WITH 
NUMERIC KEYPACK & 
ALPHA OVERRIDE 

!,',~,. , " 
lQ I( 

•O 13 

5 ' 12 

6 011 
1Q Q10 

' O• 
Gl87JPARSAOAPT 

PORTSfl. 

lOC LIS 

G192 3270-3275LPAllS 
MODEM MODE 

IOC 813 

·~O" ' " 
' " . " . " . " 
' ' 
•O ' 

Gl9? MISA SO BAUO 

IOCC2 

/.o o .. 
•0 o .. 
lO--Ol• 
•O Qu 
s0----Q12 

•O 0" 
10--010 

•0--0· 
GI~ 

256X4RPL& DPl 

;o~o __.a','. 3~ ,.014 . " 
50 12 . " 
1Q TO 

•O • 

0183 L.S. MUX O!NT 
KLM, DCS 

0~ .. ' " 
' " 
' " 
sQ 11 

60 Q11 
1Q Q10 
8 • 09 

Gl883275AOAl'ORTSEL 
1&.: Lis-

·n .. ' " 
' " . " 
, " . " 

. 7 10 

• O• 

G1931200BAUOASYNC 

10C815 

'El" ' " 
' " . " . " 
6 "\()11 

' " , O• 

G198Ml5A75WAP 

.(0 o .. 
•o.__ o" 
JQ ~ ... 
.o-__ Ou 
•0 --0·~ 
•o-__ O•• 
1Q --01 
•0----0• 
G179 

SJ2X4RPl.&0Pl 

f~~o :~ '~" . " 
' " •o • 

'~" •O O." •0 O• 
·O o" 
, " 
60 11 

' ' 
•O ' 

GJ893270REMOTE 
INTERRUPT 

'.N€'.'. . " 
, " . " 
' " . ' 
0194 2000 BAUD ASYNC 

1oc8is 

~f]o __.o:: Jg----r--ol• 
40 IJ 

sQ n . " 
10 10 

•O ' 
G>OO 

2848QCMUXO 

0~ .. ' " 
JQ 1, 

•O " 
50 12 . " 
' " 
•0 ' 
G185 LSM03270 

'~" 2Q Qt5 

•O 0" 
•O 0" 
' " . " 
7 I !O 

•O ' 

GJ901PAlSINTERR.UPT 

.M .. ' " , " . " . " . " 
' " 
' O• 
Gl95 2«JO BAUD A.SYNC 

IOCll5 

{-tti.. 0~ ~" 2 15 2 TS 

3 1• 3 •• 

' 13 ' 13 'i " • »I 6 11 6 II 

7 I 1 ~ 

I • I t 

Gl99M1~_1101D G2tf;l_MISA. 135!0 

C210C 

Figure 2-24. Patch Plug Wiring (Sheet 8 of 12) 
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4~ ~ 4f ~· /,,i ~" ·~ 1· ·~ i" 
2 IS 1 IS 2 1S 2 IS 2 15 

l 4 J 4 J 14 J ' l l : :: : :: : :: : :: :· :: t 
• l1 ' 11 • 11 • u • 11 

7 1 1 I 1 10 7 l 7 10 

• ' • ' • ' • ' • O• 
G201 MISA 150 .,._UO Gl02MISA1'5""ll0 G203 MISAJOOIAUO Gl04 MISA 1200 MUD G205MISA 4800MUO 

IOCC2 LOCC2 C2 IOC IOCC2 C2LOC 

(~ (~. ~~: :~ ~· 
2Q 15 2Q 15 1Q IS 

1Q " >O " 10 14 >O " '0 " ·v ., ·~ " 
. " . " 

:~ :: sQ 12 ' " ' " . " . " . " . " . " . " 
' " ' " ' " 1Q 10 ' ' 
• O• ' O• ' O• ' O• • O• 

G206 Tl1MNfT (lXTEl A.l-11) G207TTY G208 ... G20P CENTIOMCS G2l0 VASP 50,..,._UO 

crnx LOCC5 IOCC5 CSIOC C5LOC 

G211 lS232 NO EOI G212MOOJ2TT'I' G213 EXtEL 165 ID G2U MODB. 35 TTY fSOWl G215lEMOTE t.•rooo""" llAATHENS 
CSJOC C5LOC CENTIONICS TEST 

C5LOC C5LOC MTCH(llo.DPAllTY} 

C5LOC 

~~: ·~· 'B3' M. l:~· , " 2Q 15 2Q 15 ,~ " 

:~ :: ' " l Q1• ' " ' " 
•O " . " . " . " 

sQ u . Q5" . " sQ 11 . " . " . " •O 0" . " •0----0•' 
10 10 '~" ·~" 1Q 10 •O O• 
' O• . . ' O• •O ' •0----0• 

G216 lEMOTE CfNTaONC5 G21719: .... G218aMS MODEM G219MUX INTEIMJP'T MNAM GllO ll'l'IS UPUNf/OOWNUNE 

"'"' " JI 

Figure 2-24. Patch Plug Wiring (Sheet 9 of 12) 
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.(Q----P• 
2cJ----01.s 

'O;----i:)" 
4 ()L----1()13 

·~" 
6 <JL.---1()11 
,O;----{), 

·cJ----.-0· 
G221 HIGH SPEED 
CONTROLLER (WW) 

F8 (AMA) 

(o-_ o" 
2Q ---01s 

:~N:: so 12 

60 11 

,0 Orn 
•O O• 

G226 (148.8 &AUD) 
IBM 1977 PRINTER 

C5 l/O CONT 

M2(AMA} 

10------()16 

20------()1.s 

30------()14 

•0-----013 

:on:: 
' . ' 
•O ' 

G222 (148,8 BAUD) 
IBM 1977 PRINTER 

ES(A.YA) 

G227 (148.8 BAUD) 
IBM 1977 PRINTER 

8131/0CONT 

'~" 'M" 2 15 2 15 

3 14 3Q 14 ;~g\o :: ; ~:'. 
6v II 6 Q11 
7 10 7 10 

s 09 aQ 9 

G231 RS232 
DIAB LO 

G4 (AMA) 

,o __....()" 
,c;-- P" 
3o----{)14 

'N" .sQ 12 

60 11 

TE™INET 30 (DIAGNOSTICS) 

,o~· ' " 
' " •0 13 

' /:)" 
6 '()11 

' " 
' ' 

G241 

G232 AUTO-ANSWER 

(811) (DISC ADAPT) 441l 

G237 

l/O CONT (LIS) 

-<o o" 
'~" : 8'-. ---g:: 
sO "012 
•O On 
'0 0, 
•O O• 

G242 

M7(AMA) 

,{,LI" 2Q 15 

JQ 14 

•O 13 

' " 
:~:; 
so"- ---09 

G223 (148.8 BAUD) 
IBM l977PRJNTER 

~~'J"•'"'~ 
·~ " 60 11 

' " 
' . 

G228 K'BDAODRESS 
1281< 

B2(MISAJ 

10----01(> 

:VIS'. . ../,2:'. 4v~IJ 
' P" 
6 '()11 

' " 
' ' 

G233 

FS(AMA) 

G238 

1/0CONT(Ll) 

G243 

l2AMA 

G22-4 (148.B BAUD) 
IBM 1977 PRINTER 

B2(MISA) 

<o---o .. 
:~g~:'. .v~IJ 
' t0" 
6 '<:)11 

' " 
' ' 

G229 RS232 
DIAB LO 

FB(AMA) 

,o-__ O• 
•0-.._ ---0" 
30 ---014 
•O fJ" 
5~12 
60---Q11 

1Q Q10 

•O O• 

G234 

M2(AMA) 

(,~,. 
2Q \5 

'Ll" •O 13 

' " 

'H" ' " ·o , 
G239 

AMA (M7) 

:~~:: 
' ' . ' 

G244 

Figure 2-24. Patch Plug Wiring (Sheet 10 of 12) 
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G4(AMA) 

,o-__ o" 
2Q ~15 

'0 
•O 
sQ-----()12 

60---011 

1Q----010 

•O O• 

G225 {14.S.8 BAUD) 
IBM 1977 PRINTER 

M5 (MISA) 

'H" 
:~Li~\ 
' ' 

G230 9600 BAUD 

EB(AMA) 

'0 0" 
2Q---()15 

:iQ---014 

•O 0" 
50-----()12 

•0---0'' 
70 Q10 

•0----0· 
G235 

M7(AMA) 

G240 

Kl6 (GPCAB) 

'Mi" 
2Q 15 

Jo 14 

•O Q13 
sQ Q12 
6 Qn 
7 Q10 
•o , 

G245 



E4 (GPCA B) 

'ti" 2 Qt5 

' " . " 
' " . " 
, ' . . 
G246 (NON AUTO 

SPEED SENSING) 

QUANTAS 425 MODEM 

1 0 01(· 
'°"-- 0" Jo ~I .. 
·a........._ 0" 
so ~12 
60----011 

10---010 

•o O• 
G251 (Z3) 

l/0CONTC5 

'~" 2Q 15 

30 " 

:~ :: 
6"CJ. ll 
' " . . 

G256 (TERM. EXTEL AR-I I) 
EOR, NO PARITY 

E4 (GPCA B) .LI .. 2 Q15 

' " . " 
' " . " 
, ' . ' 

G247 (REQ 'D FOR AUTO­
S PEED SENSING) 

MUX (Kl) 

;~o _....o:: 3~ '°, .. . " 
sQ 12 . " 
1Q 10 

•o • 
G252 

1/0 CONT CS 

't1" •0 '15 

30 14 

·~ " ' " . " 
' ' . . 

G257 (TTY EOR, NO PARITY) 

l/OCONTC5 l/OCONTC5 

;~o:: ;~0 o:: :ID :: :~o :: so 12 5 l2 

6 11 6 11 

7 10 7 10 

8 II 8 9 

G261 (RS2326BIT 
EOR. NO PARITY) 

LS MUX Kl 

·~" , " 
JQ 14 

.. 0 13 

'0 12 . " 
1Q 10 

•O , 

G266 {1200 W/O CD 
RDR OR MODEM) 

G262 (MOD 32 TTY BRAATHENS 
EOR, NO PARITY) 

LS MUX K 

~F-§No :~ ,Vs1 .. . " 
,0 ' 
•O • 

G267 (1200 WIT CD RDR 
W/O MODEM) 

Ull 

I 0----016 

2o------<)1s 

30----014 

40----0\J 

>O 0" 

G24B(AUTO-SPEED 

0" 
Ow 
O• 

SENSING BAUD PATCH) 

l/O CONT (C5) 

{.~ .. 20 15 

30 14 

4 d 

' " . " 
' " . . 

G253 (EOR AND PARITY) 

l/OCONTCS 

:oMo:: 30 14 . " 
' " . " 
' " . . 

G258(BPP 
EOR NO PARITY) 

l/OCONTCS 

'tzl" 
20 \5 

JQ 14 

:~ :: 6CI ll 

, " . ' 
G263 (EXTEL 163 BAUD 

EOR, NO PARITY) 

MUX O, CCLCU {Kl) 

'~" , " 
' " . " 
' " . " 
'0 ' 
•0 • 

G249 

l/OCONTC5 

{~,. 20 \5 

30 14 . " 
' " . " 
10 10 . . 
G254 (CENTRONJCS 

EOR & PARITY) 

1/0 CONT C5 

~~o:; '0 " . " 
' " . " 
1Q 10 . . 

G259 (CENTRONJCS 
EOR NO PARITY) 

l/OCONTC5 

G250 

l/OCONTCS t <.N .. , " 

'.~ :: 
sO 12 . " 
10 10 . . 
G255 (REMOTE CENT 

EOR & PARITY) 

l/OCONTC5 

'[]" ;Q 15 

iQ 14 

:~ :: . " 
' " . . 

G260 (VASP 50 BAUD 
EOR, NO PARITY) 

l/OCONTCS 

•C\ 0" ·~" 2d 15 2 15 

'.Lio :; '.~o :: 
5Q 12 sQ 12 

6 11 6 II 

1Q 10 7 10 

8 9 8 9 

G264 (REMOTE CENT 
EOR, NO PARITY) 

G265 (DIABLO RS232 
EQR, NO PARITY) 

Figure 2-24. Patch Plug Wiring (Sheet 11 of 12) 
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(BI I) (DISC ADAPT) 3 ! 

•O O" 
2 0 o" 
'0 0" 
•O o" 
s0----012 

6 0-------011 
7 0-------0• 
•O O• 

G271 

DISC FILE CONTROLLER 
POS. NT 

G276 

•0 0" 
•0 0" 
'0 o .. 
•O 0" 
'0 0" 
•0 On 
10 0" 
•O O• 

·0 0" 
,0 0" 
>O 0" 
•0 0" 
•0 0" 
•O On 
10 o" 
•o O• 

<'o 0" 
>O 0" 
'0 o .. 
•0 On 
•0 0" 
•0 On 
10 0" 
•O O• 

TYPE 1 'Hll./HIL TYPE 2 HIL/TJL TYPE 3 TIL/HIL TYPE 4 TIL/TIL 

.(0 o .. •O 0" •O o .. •O 0" 
20 O" •0 o" •O 0" >O o .. 
'0 0• '0 0" '0 O• '0 0" 

:Li· g:: •O On 
7 " . ' 

. N. .N . ·0 0" 
) Q12 5 012 'Li" •O On :~ o~ 60 Q11 
7 " 7 " . ' . ' 

G272 G273 G274 G275 

<'o 0" •O 0" •O o .. •O 0" 
'0 0" •0 0" ,0 0" •0 0" 
>O o .. '0 o .. •O o .. •O O• 
•O o" •O 0" •O 0" •O o" 
'0 o" >O 0" '0 o" >O On 
•O On •0 On •O On •O On 
10 o" 10 0" 10 o" 10 0" 
•o O• •O O• •o O• •O O• 

•O o" •O 0" -<o o .. •O 0" 
'0 o" >O o" •O 0" •0 o .. 
'0 o" '0 0" •O O• •O 0" 
•O On •O On ·0 o" •O 0" 
'0 o .. >O Qii '0 o .. >O 0" 
•O On •O On 
10 o" 10 O• 
•0 O• •O O• 

•O On 
10 o" 
•O O• 

•O ~c __ Q~ 10 
•O O• ~ 

""' '"' 

•O o .. •O 0" <'o o .. •O 0" 
•0 0" '0 0" •O 0" >O 0" 
'0 o .. '0 o .. •O 0" •O o .. 
•0 o" •O 0" •O On •O o" 
>O o" >O 0" •O o" '0 0" 
•o On •O On •o °'' •O On 
10 o" 10 0" 10 o" 10 Q10 

•o O• •O O• •o O• •O O• 

•0 o .. /.o 0" 1Q Q16 /.o 0" 
'0 0" ,0 0" >O 0" '0 o" 
'0 O• '0 0" >O O" '0 0" 
•O o" •O 0" •O o" •O 0" 
•O o .. •O 0" •O O" •O 0" 
•0 On •O On •O On •O On 
10 0· 
•0 O• 

10 O• 
•0 0• 

1 0 O• 
•O O• 

10 0" 
•O O• 

Figure 2-24. Patch Plug Wiring (Sheet 12 of 12) 
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Section l 

3. 1 Processing Unit Interfaces and Input/Output Facilities 

3. 1. l General 

The PTS-100 has four types of I/O operations: keyboard data input, 

display refresh data output, high speed device I/O, and low speed device 

I/O (multiplex channel). All I/O operations except the display refresh are 

performed over the processor direct memory access input/ output bus (!OB). 

Data to refresh the displays is sent out to the displays directly from memory 

via display adapters and monitor controllers. The input/ output system is 

shown in Figure 3-1. 

Controller servicing on the !OB is on a fixed dual priority basis, with 

each controller having two levels of priority. The controller that is plugged 

in electrically nearest to the processor has the highest and lowest priorities. 

The next controller in line has the second highest and second lowest priorities, 

etc. These interrupt priorities are separate from those for the processor 

priority interrupt facility (paragraph 3. 1. 8) which is used to alert the pro­

cessor to interrupt conditions in the controllers. 1/0 device servicing and 

the multiplex channel controller / I/O device adapter bus is also on a fixed 

priority basis, with device adapter 7 having the highest priority and adapter 

O having the lowest priority. In either case, the interrupts are serviced in 

ascending priorities, with all higher priority interrupts serviced before a 

lower priority interrupt can be serviced. 

3. 1. Z Input/Output Bus 

All processor I/O transfers take place over the input/output bus (!OB), 

initiated by the processor and under control of the attached controllers. A 

data transfer rate of approximately one megabyte per second can be trans -

£erred over the 1/0 bus. The controllers permit attaclunent of disc memories, 

magnetic tape transports, and host processor channel interfaces, as well as 

other special interfaces. Up to ten high speed controllers and one to three low 

speed multiplexer channel controllers may be attached to the !OB, depending 

upon the PTS- 100 system configuration. However, all controllers cannot be 

connected at the same time.. Data is transferred to and from memory over a 

bidirectional 16 bit data bus in the !OB. The processor also uses this bus to 

address and control the I/O devices through their respective controllers. The 

CE console and feature board also attach to the !OB. The feature board con­

tains the IPL and RPL programs, watchdog and interval timers, and the pro­

gram load configuration controls. It communicates with the processor over 

the IOB and sends the program load information to the processor over the 

CPU I memory bus. 
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The timing of the signals on the IOB is shown in Figure 3-2, and the 

signal functions are described in Table 3-1. I/O device memory requests 

have priority over processor memory requests. Data transferred between 

processor and controllers is held valid for one or two processor arithmetic logic 

(ALU) cycles. Data transferred from a controller to the processor is put on 

the bus only when a device is selected and only for the amount of time that 

the data requesting control line is active, Control lines requesting data 

(status-in, address-in, data-in) are valid for two processor ALU cycles. 

Two processor instructions are used for all input/output operations. Do 

I/O and Read I/O. Both instructions have two arguments, the accumulator 

(ACC) and the memory effective address (EA). The Do I/O instruction 

initiates all I/O operations, and the Read I/O is used to read and reset I/O 

device status. 

3. 1. 2. 1 Do I/O. The Do I/O (DIO) instruction (2 in Figure 3-2) is issued to 

initiate either a start or a stop operation. The stop DIO instruction stops•the 

I/O operation. It is initially used to clear all memory requests, reset the ICB 

and interrupts, and place the I/O device adapter in a ready not busy state. It 

requires no reply from the addressed controller. The start DIO instruction 

initiates an I/O operation. It consists of two 16 bit words: one contains the 

instruction and the other contains the effective address (EA) in memory of word 

0 of a Physical Input Output Table (PIOT), which has all the information required 

to execute a particular input or output operation (see Figure 3-12 for the PIOT 

and Section 3. 1. 9 for the start Do I/O instruction). The controller stores the' 

EA and replies to a start DIO instruction (3 in Figure 3-2) by raising the CYC 

Request line, putting the memory address of the first PIOT word back on the 

processor data bus, and putting a function code 7 (4 in Figure 3-2) on the func­

tion code bus. The processor reads the function code and sends the first PIOT 

word to the controller 1 where the controller and device order codes are 

extracted, stored in a stack and the device order code also sent to the asso­

ciated I/O device adapter. The order codes specify search and translate func­

tions to the controller and the functions to be performed by the I/O device 

adapter. This completes the I/O initialization sequence for the multiplexer 
(other I/O controllers fetch and store the entire I/O packet at this time (see 

Figure 3- 12). When an I/O device requests a read, write or ICB operation, 

depending on the device order code the associated controller responds to the 

request for service by sending instructions to the processor over the func-

tion code bus (4 of Figure 3-2). These instructions cause the processor to 

perform the desired operation, I/O controllers other than the IOC and 

multiplexer also send to the processor the address in memory where the 

data is to be read from or written into. These controllers maintain the 

packets until they are complete, whereupon they return all or part to the 

program. 

In the case of the IOC and multiplexer, the packets are maintained in 

memory by the processor. They are updated by the processor under the 

direction of the IOC or multiplexer. 
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Table 3-1. Processor DMA Input/Output Bus Signals 

SIGNAL 
{No. of Lines) FUNCTION 

DATA BUS (16) 

FUNCTION CODE 

BUS (4) 

A 16-bit bidiuctional bus with bit 15 the I.SB. It is used 

to transfer address and data between the processor and 

the controllers and feature board. When data is put onto 

the bus to be transferred to a controller, it is valid for 

one processor ALU cycle, or 160 ns. The data is ac­

companied by the DOW or DAW control signals. The 

controllers only put data on the bus for transfer to the 

processor when the data requesting control line {Status 

In, Address In, Data In) is active. These lines are 

active for two ALU cycles, or 3ZO ns. 

A 4-bit bus used to carry controller instructions to the 

processor, with bit 0 the MSB of the function code. The 

function code is gated onto the bus when a device is 

selected and the Address-In control line is active. The 

various function codes are as follows: 

Hexadecimal 
Function 

Code Name Function 

Output Word JN Add the contents of mem-
ory to the value of word 
N sent to the processor 
by the controller. Output 
result to the controller, 
Do not disturb the value 
stored in memory. Out-
put the ALU carry out for 
the addition. 

z Input Word Input a word to memory. 

3 Input Byte Input a byte to the mem-
ory address specified by 
the controller during the 
address in. 

4 Output Word, Output a word from mem-
Add I to ory to the data bus, then 
Memory increment the word by l 

and put the new value back 
into memory. Output the 
ALU carry out for the 
addition. 

5 Output Word, Same as 4 above except 
Add Z to increment by 2. 
Memory 

6 Output Word Output a word from 
memory. 
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Table 3-1. Processor DMA Input/Output Bus Signals (cont) 

SIGNAL 
(No. of Lines) _FUNCTION 

FUNCTION CODE 
(cont) 

CYCLE CONTROL 

RSW 

CYCLE REQUEST 

Hexidecimal 
Function 

Code 

7 

8 

c 

D 

E 

F 

Name 

Output Word, 
Add N to 
Memory 

Set PC 

Display ACC 

Display PC 

Display Xl 

Display X2 

Function 

Output a word from mem­
ory to the data bus, then 
increment the word by N 
(subsequently sent from 
the controller). Put the 
new value back into mem­
ory. Output the ALU 
carry out for the addition. 

Input a word to the pro­
gram counter. 

Output the contents of the 
accumulator register. 

Output the contents of the 
program counter. 

Output the contents of 
index register 1. 

Output the contents of 
index register 2. 

Request Start Window. Used by the processor to 

interrogate the controllers. Is sued once during 

each memory access cycle. 

Used by the controllers to request service. This 

is the controllers reply to RSW when it desires 

service. 

DATA IN CONTROL 

STATUS IN 

ADDRESS IN 

DATA IN 

Is sued by the processor during Read I/ 0 status to 

instruct the addressed controller to put its status 

on the data bus to the processor. 

Is sued by the processor. Instructs the controller to 

gate the function code onto the function code bus, and 

when appropriate to gate the memory location address 

or new program counter value onto the data bus. 

Is sued by the processor to gate the data from the 

controller onto the data bus to the processor. 
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Table 3-1. Processor DMA Input/Output Bus Signals (cont) 

SIGNAL 
(No. of Lines) 

DATA OUT CONTROL 

DOW 

DAW 

IOFW 

IO FLAG 

2 MS CLK 

INTERRUPT BUS (8) 

CONTROL STOP 

PROCESSOR RESET 

CONSOLE STOR 

PL RESET 

IPL PB OPEN/CLOS 

KEYBOARD CLEAR 

I/O UP MEM SEL 

Function 

Data Out Window. Notifies the controller that 

data is on the data bus waiting to be transferred 

to the controller. 

Device Address Window. Notifies the controller 

that the device address is on the data bus. 

I/O Flag Window. Indicates to the controller that 

the I/O flag is valid for the arithmetic operation 

that the controller function code indicated. 

The 10 Flag is the ALU carry out for the arith­

metic operation performed by the processor for 

function codes 1, 4, 5 and 7. 

Interval Timer. When enabled by feature board 

switches permits the processor to take a level 0 

interrupt every 2 ms provided it is processing at 

level 0. 

Eight lines from the controllers that alert the 

processor to controller events. They are part 

of the processor priority interrupt facility. 

From controllers that are not designed to re­

spond to STATUS IN. Allows these controllers 

to stop the processor to input status via normal 

DMA operation. 

Resets processor under control of the CE con­

sole. 

Stops the processor under control of CE con­

sole. 

Program Load Reset. Initializes CE console 

concurrent with program load (IPL/RPL). 

Manual program load pushbutton on the operator 

panel. 

67 ms timing pulse used to clock optional watch­

dog timing interval, which is 512 67 ms pulses, 

Not used by multiplexer or IOC. Used only by 

1/0 controllers that transfer data a word at a 

time. When word address bit 15 is set, con­

troller sets this line. Tells the CPU to raise 

either the upper or lower memory select line 

to the memory. 
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Table 3-1. Processor DMA Input/Output Bus Signals (cont) 

SIGNAL 
(No. of Lines) FUNCTION 

WATCHDOG EXT 1, 2 Informs the processor via status bits 0 and 1 from 

(Power Status 1, 2) the feature board of system power changeover to/ 

from battery pack. 

INTERVAL TIMER Generated on the feature board by Console Stop, 

Keyboard Clear, and the Interval Timer switch, 

sent to the processor 15 times per second for pro­

gram control. 

ROM REQuest 

IO RESET 

PRIORITY (line) 

Sent to the feature board by the processor to initiate 

program load from the feature board IPL/RPL 

ROMs and configuration control switches (FB. A) or 

manual data chips (FB. B). 

Generated from the processor under program load 

or from the CE console. Completely resets all I/O 

controllers. 

Connected to all controllers in turn to determine 

their servicing priorities. Each controller has two 

priorities. 

3. 1. 2. 2 Read I/O Status (RIO). The Read I/O status instruction (1 in 

Figure 3- 2) is issued to permit the program to determine the status of 

an I/O device. It can be issued at any time and it is followed by a write 

to memory operation, which writes the I/O device status and/or interrupt 

condition byte (!CB) into memory. Refer to paragraph 3. 1. 10 for the 

Read I/O instruction format. 

3.1. 3 Processor/Memory Bus 

The PTS-100 memory is a two port dynamic MOS memory composed of 

8, 192 or 16, 384 kilobyte modules. It must be refreshed every 2 milliseconds 

to maintain the data. The memory refresh, which is initiated by the display 

adapter, has priority over processor memory requests and display data re­

fresh memory requests. All write to memory operations are performed over 

the processor/memory bus. The display adapter/memory bus is used only 

to read the display data from memory and to initiate memory refresh. The 

timing of the signals on the processor/memory bus in shown in Figures 3-3 

and 3-4 and the signal functions are described in Table 3-2. 
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READ/WRITE 

ADDR ON BUS 
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WORD L--1---- ---------------~ 
NOTE: 
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TO WRITE A WORD TO MEMORY 

Figure 3-3. Processor Write to Memory Timing Diagram 
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i 
NOTE: 

800 NS IS THE MINIMUM TIME REQUIRED 
TO READ A WORD FROM MEMORY 

Figure 3-4- Processor Read From Memory Timing Diagram 
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Table 3-2. Processor/Memory Bus Signals 

SIGNAL 
(No. of Lines) FUNCTION 

CPMDOB (16) 

CPMDIB (16) 

ADDR BUS A (16) 

CPD OS 

CPR EL 

CPREQ 

READ/WRITE 

WORD 

HO, Hl 

MEMSEL 
LOW MEMSEL 
UPMEMSEL 

Processor memory data output bus. A 16 bit bus 

that carries the data read from the memory and 

the feature board program load memory to the 

processor. The memory location is specified 

by the address bus (ADDR BUS A). 

Processor memory data input bus. A 16 bit bus 

that carries the data to be stored in memory from 

the processor to the memory. 

Memory address bus A. A 16 bit bus that carries 

the memory address to be read from or written 

into from the processor to the memory and to the 

feature board. Line 15 specifies the right or le~ 

byte. 

Processor data output strobe. Informs the proc­

essor that the requested data is on the memory 

data output bus (CPMDOB). 

Processor release. Informs the processor that the 

memory request operation has been implemented. 

Processor memory request. Informs the memory 

that the processor desires a memory operation. 

Tells the memory which type of memory operation 

(read or write) the processor desires. 

Word store flag. Used to direct the memory to 

execute a word rather than a byte write operation. 

For a word operation address line 15 is ignored. 

Hardwired memory board address assignments. 

Compared to address bits 0 and I to see if memory 

board in a particular slot is being addressed. 

Memory select (Jl -30). 16th memory address 

line. Generated by the processor to select either 

the upper or lower 64K bytes of memory. Comes 

from the processor LOW MEM SEL line (JI -62) 
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MEMMALF 

for lower memory and from the processor UP 

MEM SEL line (JZ-56) for upper memory. 

Initiated by I/O UP MEM SEL from the I/O 

controllers or by a backplane switch on 1018 and 

1025. 

Memory malfunction. When active indicates that 

the memory detected a parity error (1018 and 

1025 only). Generates an interrupt on level 10. 

3. 1. 4 Display Adapter /Memory Bus 

The display adapters attach directly to the memory. They transmit 

refresh data directly from memory to the external displayso They also 

initiate and control the memory refresh operation, serialize the keyboard 

data and couple it to the multiplexer channel controller via a keyboard 

adapter, and generate various clocks to synchronize the system. The 

timing for a display adapter read from memory operation is shown in 

Figure 3-So The functions of signals on the bus are described in Table 3-3. 

The memory refresh timing is the same as that shown, except that the re­

fresh line is active and there is no data output strobe (DADOS); therefore, 

no data is put on the DMDOB bus. 
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Table 3-3. 

SIGNAL 
(No. of Lines) 

DMDOBO-DMDOB15 
(16) 

ADDR BUS B (2-14) 

REF EN (1-8) 

REF (1-8) 

DADOS (1-8) 

DAREL (1-8) 

DAREQ (1-8) 

Display Adapter/Mux/Memory Bus Signal 

FUNCTION 

Display adapter memory data output bus. A 16 

bit bus from the memory to the display adapter 

that carries the data from the memory location 

specified by the address bus. The data bus is 

common to all display adapters and memory 

modules. The data sent over the bus refreshes 

the data on the data display. 

Memory address bus B. A 13-bit bus that carries 

the address of the memory location to be read 

from (refresh display data) or refreshed. The 

bus is common to all display adapters and mem­

ory modules. Lines 0 and 1 are hardwired on the 

backplane to define the memory module. 

Refresh enable. An interlock line that informs 

the display adapter that the associated memory 

module is installed. It enables the display 

adapter to initiate memory refresh for the 

attached memory module. 

Refresh. Activates the refresh circuits in the 

associated memory module and refreshes the 

memory words addressed by the address bus 

(ADDR BUS B). 

Display adapter data output strobe. Informs the 

display adapter that the requested display refresh 

data word is on the memory output bus (DMDOB). 

There is one strobe line from each memory 

module. 

Display adapter release. Informs the display 

adapter that the read from memory or refresh 

memory request has been implemented. There 

is one release line from each memory module. 

Display adapter request. Informs the memory 

that the display adapter wants a memory operation 

at the address on the address bus. The operation 

is either a memory refresh or a display data 

refresh. There is a request line to each memory 

module. 
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Table 3-3. Display Adapter/MDX/Memory Bus Signal (cont) 

SIGNAL 
(No. of Lines) FUNCTION 

LKOUT (l -8) Lockout. Inhibits the associated memory module 

circuits to the processor when the display adapter 

is using that memory module for either memory 

refresh or display data refresh. The l 6K 

memory boards use LKOUT in place of DAREQ. 

Other Lines to/from 
the Display Adapter 

Pl, PO 

SI, SO 

2 MS CLK 

64.11-1s CLK 

160 NS CLK 

KEYBOARD 
DATA 

KEYBOARD 
CLEAR 

KEYBOARD 
STROBE 

DlSPLA Y /KEY -
BOARD DATA/ 
CLOCK 1-8 

MEMSPD CNTL 

Program in,, program .out and sync in, sync out. 

Tb.ese are interlock lines between each display 

adapter that determine which display adapter will 

provide the system clock and synchronize the 

display and keyboard timing. 

2 millisecond clock. Used to time certain I/O 

devices. Used in the CE console for auto dis-

play. 

64. 1 microsecond clock. Used to time certain 

1/0 devices. 

Synchronizes the processor, memory,, and dis­

play adapter to the low speed multiplexer. 

Serialized keyboard data from all attached key­

boards. 

Synchronizes the keyboard adapter with active 

keyboards. Occurs every 67 ms. 

Strobes the keyboard data bits into the keyboard 

adapter. Occurs every 64. l µ s. 

Eight shielded twisted pair lines (per display ad­

apter) that carry display refresh data and timing 

(frequency modulated) to the monitor controllers 

and keyboard data (amplitude modulated) to the 

display adapters. There is a twisted pair to each 

monitor controller. 

Memory speed control. Used on DAM. From 

a switch on the backplane and from the multi­

plexer. Low for 800 ns memories; when high 

memory speed is set by a switch on the DAM 

board that selects either 480 ns or 640 ns memory 

cycle times. 
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Figure 3-5. Display Adapter Read from Memory Timing Diagram 

3.1. 5 Multiplex Channel Controller I I/O Device Adapter Bus 

All low speed I/O devices connected to I/O device adapters communicate 

with the processor over the multiplexer channel controller I I/O device 

adapter bus through I/O device adapters on subchannels of the multiplex 

channel controller. Each type of I/O device uses a different I/O device 

adapter. A keyboard adapter is connected to dedicated subchannel 7. It is 

used to enter the keyboard data, serialized by the display adapters, from all 

attached keyboards. The multiplexer subchannels are all half duplex. Two 

subchannels are used for full duplex I/O devices. The multiplex channels 

automatically execute control operations for the I/O devices under program 

initiation. They transfer data between the devices and memory, and per -

form code translation and code recognition under program intervention. The 

functions of signals on the multiplex channel controller I I/O device adapter 

bus are described in Table 3-4. 

All input/output operations are initiated by the DIO and RIO status 

instructions from the processor. The multiplex channel controller-I/O 

device adapter timing for these operations is shown in Figure 3-6. The 

timing for a data transfer over the bus is shown in Figure 3-7, .and the 

timing for an interrupt condition byte (!CB) transfer from the adapter to the 

multiplex channel controller is shown in Figure 3 -8 (refer to Figure 4-1 O 

for the data flow diagram). 
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Table 3-4, Multiplex Controller/I/O Device Adapter Bus Signals 

SIGNAL 
(No. of Lines) FUNCTION 

ADB (8) Adapter data bus, A bidirectional 8 bit bus that 

carries data between the multiplexer and the IO 

device adapters. 

REQUEST 0-7 (8) 

CONTROL IN LINES 

DATA REQ 

ICB REQ 

INHIBIT TRANS 

ACK 0-7 (8) 

ENB 0-7 (8) 

CONTROL OUT LINES 

STATUS JN 

Request service. One line from each IO device 

adapter to the multiplexer. Informs the multi­

plexer that the associated adapter desires service. 

Each request is serviced on a priority basis with 

subchannel 0 having the highest priority. The re­

quest is either to set the interrupt control byte 

(ICB) or to transfer data. 

A single line to all IO adapters that informs the 

multiplexer that the current REQUEST is a data 

service operation (read or write). Gated out by 

ACK. 

Interrupt condition byte request. A single line to 

all IO adapters that informs the multiplexer that 

the current REQUEST is a set ICB, gated out by 

ACK. 

Inhibit translate. Inhibits the translating of the 

current data byte during translate orders. 

Adapter acknowledge. One line to each IO device 

adapter to inform it that the multiplexer is servicing 

its REQUEST. Remains active all during the time 

the adapter is being serviced. 

Adapter enable. One line for each IO device 

adapter that directs it to sample the control out 

lines. 

A single line to all IO adapters that directs the 

adapter to put its device status byte onto the data 

bus (ADB). It is coincident with the ENB signal. 
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Figure 3-6. Multiplex Channel Controller - Input/Output Device 
Adapter DIO and RIO Status Timing 
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3, l. 6 Rapidbus 

Refer to Raytheon docUlllents 44-10147 and 44-7669 for a description of 

this bus. 

3, 1. 7 Channel Interface Controller /360 Bus 

Refer to channel Interface Controller circuit description in Chapter 3, 

Section 2. 

3, l. 8 Priority Interrupt Facility 

The priority interruptfacilityofthe PTS-100 is composed of the following: 

• A multilevel interrupt system permitting user-as signed interrupt 

handling priorities. 

• A set of machine instructions to enable and disable interrupts, 

trap to higher interrupt levels, and return to prior levels ·when 

pending interrupts are serviced. 

• Either the Input/Output Control System (IOCS) monitor, an 

RDS-supplied software system to service external interrupts 

from I/O devices and trap calls from executing programs; or 

two machine instructions (Do I/O and Read I/O Status) which 

may be employed by users who wish to design and implement 

special systems programs in which input/output control capa~ 
bilities are incorporated. 

The components of the priority interrupt facility are described in the following 

paragraphs. 

3.1. 8, 1 Interrupt Levels. There are eleven interrupt levels, eight of which 

are external (device) interrupt levels, and three of which are internal (pro­

cessor) interrupt levels. The processor operates at a given level and may be 

interrupted when a higher priority interrupt condition is detected. The inter­

rupt priority levels are illustrated in Figure 3-9, with the highest numbered 

level having the highest priority. 
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10 PARITY 
9 TRAP 

8 EXTERNAL 8 
7 EXTERNAL 7 

6 EXTERNAL 6 

5 EXTERNALS 

4 EXTERNAL4 
3 EXTERNAL 3 
2 EXTERNAL 2 

1 EXTERNAL 1 

0 PROCESSOR/INTERVAL TIMER 

Figure 3-9. Interrupt Priority Levels in the PTS-100 

For each interrupt level, an associated four-word interrupt packet 

must be set up in the format shown in Figure 3-10. When the processor 

is operating at one interrupt level and an interrupt of a higher priority is 

detected, the processor completes the execution of the current instruction, 

then saves the current (old) counter value, the current (old) interrupt level 

and condition bit (CB), and the new program counter value in the interrupt 

packet. When this is accomplished, the new interrupt level is entered and 

the interrupt is serviced. If an interrupt of a higher priority occurs during 

the above saving procedure, its servicing is deferred until one processor 

instruction is executed at the interrupt level that caused the saving procedure 

to be entered. A second saving procedure is then performed, and the new 

higher priority interrupt is serviced. Specific processor actions for 

interrupts occurring at the eleven levels are described in the following 

paragraphs. 

WORD 0 OLD PROGRAM COUNTER 

WORD 1 I OLD I LEVEL Ii 
4 7 15 

WORD 2 
NEW PROGRAM COUNTER 

WORD 3 (Spare) 

0 15 

Figure 3-10. Interrupt Packet Format 
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The Parity Interrupt is optional. It occurs when the processor hard­

ware detects invalid parity on the data return from memory. When the 

current instruction being executed is completed, the interrupt is serviced 

and level 10 is entered, 

The Trap Interrupt is a synchronous interrupt which occurs when the 

Monitor Service Call (MSC) machine instruction is executed. A trap inter­

rupt may be issued at any interrupt level. It is not maskable, When a trap 

interrupt occurs, the present processor status is stored, the program counter 

from the level 9 interrupt packet is loaded, and execution begins at level 9. 

The eight External Interrupt levels (levels l through 8) may be assigned 

to any configuration of input/output devices. Interrupt level assignments are 

specified to the System Generator program, which is used to create uniquely 

tailored IOCS monitors for specific users. Typical interrupt level assign­

ments of various types of devices used on the PTS-100 are as follows: 

Interrupt Level 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Device Tvre(s) Assigned 

(unassigned) 

Card Readers, Cassette Tape Devices, ASR 
Teletype Devices, Paper Tape Readers and 
Punches, Serial Printers 

Display/Keyboard Devices 

Communication Transmission Devices 

Communication Receive Devices 

(unassigned) 

(unassigned) 

(unassigned) 

(unassigned) 

Memory Parity Error 

The Processor Interrupt level 0 does not have the ability to interrupt 

execution at any other level, That is, level 0 may be entered only by the 

execution of the Interrupt Return machine instruction with no higher interrupts 

pending. Applications object programs operate at level 0. 

The Interval Timer Interrupt is an optional external interrupt condition 

which occurs once every 67 milliseconds. The interrupt may be taken only 

when the process or is already operating at level 0 with the external interrupts 

enabled, The interrupt causes present status to be stored, the program 

counter to be loaded, and processing to continue at level O. 

The processor may be operating at any of the eleven interrupt levels and 

is normally enabled for external interrupts that occur at a higher priority 

level than the current operating level. The trap and parity interrupts are 

always enabled. Interrupts of the same or lower priority than the current 

operating level remain pending. All external interrupts may be disabled 
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(held pending) by the execution of the Disable Interrupts machine instruction. 

The processor returns to the enabled state when the Enabled Interrupts 

machine instruction is executed. 

3. 1. 8.2 Interrupt Handling Instructions. Machine instructions are provided 

to enable and disable interrupts, trap to a higher interrupt level, and return to 

a prior level after the current interrupt is serviced. These instructions are: 

• Disable Interrupts (DIN) instruction causes all interrupts from 

level 0 through 8 to be disabled, or held pending, so that current 

instruction execution cannot be interrupted. 

• Enable Interrupts (ENB) instruction causes all interrupts at 

levels higher than the current operating level to be enabled, 

or serviced, when they occur. 

• Interrupt Return (INR) instruction causes the processor to re­

turn to the interrupt level at which it was operating just prior 

to the occurrence of the most recent interrupt. 

• Monitor Service Call (MSC) instruction causes a software initiated 

trap interrupt at level 9' which is typically serviced by the roes 
monitor in response to user program requests for 1/0 operations. 

3. 1. 8. 3 Interrupt Servicing. PTS-100 interrupt servicing uses software 

routines to queue interrupts for priority processing; switch from one proces -

sing level to another; issue hardware commands to the I/O devices; receive, 

interpret, and process external device interrupts; etc. For the standardPTS-

100 equipment configuration, RDS supplies a modulars oftware Input/Output 

Control System (IOCS) that is specifically designed to service the interrupts and 

provide the necessary interface between the standard external I/O devices, the 

processor, and executing object programs requiri:hg external device input/output. 

For PTS-100 systems with standard I/O devices, a hardware -specialized 

roes monitor is created via the System Generator program. That is, physical de­

vice addresses, interrupt level assignment~ and copies of the required portions 

of the roes monitor are combined to form a unique monitoring system for the user. 

For PTS-100 installations in which nonstandard device types are combined 

with standard types, the user may alter the monitor by defining and incorpora­

ting it in the necessary special physicalI/O and control routines to accommodate 

the nonstandard devices. That is, for nonstandard devices the user may define 

macro routines into the roes monitor being generated for his installation. 

For PTS-100 installations that have mostly or only nonstandard devices, 

the user may develop his own roes monitor by using the interrupt handling 

instructions and the Do IO (DIO) and Read IO status (RIO) machine instructions. 
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3. 1. 9 Do I/O - Initiating Activity on the Input/Output Bus 

PTS-100 input/output operations occur via direct access channels. Data, 

addresses, and status information are exchanged between the processor and 

various device controllers across a 16 bit bidirectional data bus. The I/O 

controllers may initiate data transfers between their attached devices and 

memory, and they may also initiate limited arithmetic operations to be per­

formed by the processor. These actions are multiplexed with processor 

instruction executions, with I/O memory requests taking precedence over pro­

cessor memory requests. 

All I/O activity is initiated by execution of the Start Do I/O instruction. 

This instruction is usually preceded by a Load Word (LDW) instruction to 

bring the desired device address into the accumulator register. Once this 

address is in the accumulator, the three-step Do I/O instruction is executed. 

In the first step, the device address and command (CMD) in the accumu­

lator are placed on the data I/O bus, and the device address window (DAW) 

control line is raised, telling all controllers to sample this information to 

see if they are being address ed. 

After this, the processor computes the effective address of the first word 

of the PIOT table for the addressed device. It does this in the same manner 

as it would for any effective address; however, instead of the computed address 

being used to fetch a word from memory, it is placed on the I /O bus for use by 

the addressed controller. 

Effective addresses are computed within the processor by taking the 

Operand of the Do I/O instruction, and using it as a base address to which the 

value of the PC register or index register 1 or 2 is added to create the de­

sired memory address directly; or it may be used as an indirect address to 

tell where in memory the desired address may be found. When these compu­

tations and/or memory access operations are completed, the processor places 

the computed EA on the data bus, and raises the DOW line. At that point, the 

previously addressed controller accepts the EA while all other controllers 

ignore it. 
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The format of the DIO instruction is shown below, 

0 4 8 9 15 

I 00111 IR,E & I Fields D Field I 
OP CODE 

0 3 4 10 11 15 

CMD CONTROLLER ADDRESS DEVICE ADDRESS I 
0 15 

EFFECTIVE ADDRESS (WORD 0 OF PIOT) 

Refer to paragraphs 3. 2.1.4 through 3. 2.1. 6 for an explanation of the DIO 

format, 

AC bits 4-15 specify the physical address of the device and 

AC bits 0- 3 specify one of the following: 

CMD 

CMD 

016 specifies that an IO operation is to start 

116 specifies that the IO operation is to stop 

DIO 

AC 

EA 

If CMD = 116 when the DIO instruction is executed, the addressed device will 

be stopped as soon as possible and all pending or active memory requests from 

the device will be cleared. The I/O controller for the device will left in the 

Not Busy state, 

If CMD = 016, the DIO instruction specifies the starting address of an 

I/O packet containing all information necessary for executing the I/O operation. 

Controller Address 

Bits 4 through 10 address the specific controller on the I/O channel to 

which the DIO action is directed. 

Subchannel Address 

Bits 11 through 13 select a specific subchannel of the controller, 

Device Address 

Bits 14 and 15 select a specific peripheral if the subchannel drives more 

than one (used in GPCA, disc, and cassette tape adapters). 
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After the addressed controller receives the EA, it waits for the next 

opportunity to gain access to memory and request the first word of the PIOT 

table, This opportunity will occur when the processor next raises its RSW 

line (Request Start Window), at which time the controller(s) desiring service 

will answer by raising its (their) Cycle Request line, requesting access to 

memory. If no other higher priority controller has also raised its cycle 

request line, the controller will be able to gate its memory address (the EA 

previously received) into the processor upon receipt of the Address In control 

signal. This normally immediately follows the cycle request response. 

At the same time that the controller places its EA on. the data I/O bus, it 

must also place a function code on a function code bus to direct the processor 

in the action to be taken with respect to the designated memory address. In 

this case the function code would be to "output word." The processor would 

then prepare to output the requested word. 

Three steps are required, First, the processor raises the RSW window 

again, to see if any other controller is waiting for memory (or to see if this 

controller has another request), If other controllers are waiting, they will 

be given access immediately after the completion of this operation, If there 

are none waiting., the processor will be free to resume intern.al processing 

operations after completion of this I/O action, 

After the RSW line has been raised and lowered (and response to it noted), 

the processor will extract the desired word from its memory and perform any 

necessary arithmetic operation on the word (in this case none). Finally, the 

processor will output the desired word (first word of the PIOT table) to the con­

troller, and at the same time raise its DOW line, 

After receiving this word, the controller extracts the order code from it, 

and sends instructions (based upon the order) to the input/output device. No 

further operations will occur across the data bus until the device itseli requests 

action by stating that it is ready to start the desired operation (e.g., ready to 

receive), At that point the operations described in the following paragraphs 

will occur. 

3. l. 9. 1 Input Word Operations. The following steps describe the sequence 

of events necessary for the multiplex channel controller to input a word to 

the PTS-100 memory. The sequence is illustrated in Figure 3-11. It does not 

consider search and/ or translate operations which, if required, are performed 

before and in addition to these operations. 

1. Processor raises RSW line (to see if a controller wants service) 

z. Multiplex controller responds by raising its cycle request line 

(requests service) 
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3. Processor raises Address In line (tells controller to put memory 

address on bus) 

4. Controller places address of word 1 of PIOT table on bus, and function 

code 4 on function code bus (requests word from specified memory 

location), 

5. In preparation for complying, processor raises RSW line again (will 

there be another memory request following this one?). 

6. Controller has cycle request line still raised, since this is a multi­

step operation. 

7. Processor places address of requested word in its memory address 

register (which it fetched from PIOT), reads out selected word 

through memory output register and processor ALU circuitry, and 

places word on data I/O bus, at the same time raising the DOW con­

trol line. 

8. Since a function code 4 had been requested, processor also places 

word in accumulator register and adds 11 1 to it, thus increasing buf­

fer byte address by one. 

9. Data overflow, if any, from this operation is read out of accumulator 

and placed on IO flag control line, followed by IO flag window control 

signal, stating that there is a bit on the IO flag line. 

10. Processor raises Address In line again (since there was another 

cycle request). 

11. Controller responds by sending back to processor the buffer address 

word it just received, and placing function code 3 on function code bus. 

12. Since function code 3 specifies that a word is to be written into memory, 

processor responds by raising Data In. 

13. Controller responds by placing input data byte on bus. 

14. In preparation for complying with write memory request, processor 

raises RSW line again. 

15. Controller raises cycle request line again, since this operation has 

more steps. 

16. Processor now places input data byte into memory location specified 

by buffer address. 
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Figure 3-11. Typical Byte Transfer .frorri Controller to Memory 
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17. Processor follows this with another Address In (requests next 

memory address). 

180 Controller responds by placing address of word 2 of PIOT table (byte 

count) on bus, and function code 4 on function code bus. 

19. In preparation for complying with another memory access request, 

processor once again raises RSW line. 

20. Since this is last step of sequence, controller has cycle request line 

down. 

21. Processor enters memory for desired word, and reads it out on data 

input/output bus, with now control signal. 

22. Processor also places word in accumulator register and adds 11 1 to 

it (function code 4), thus in effect decrementing byte count. 

23. Data overflow (cau.sed by byte count zero), if any, from this operation 

is read out of accumulator and placed on I/O flag control line, followed 

by an I/O flag window control signal, stating that there is a bit on the 

line_. 

24. Controller checks for I/O flag (signifying byte count zero) and, if 

present, checks for chaining operations. 

3. l. 9. 2 I/O Packet. When I/O operations are being performed independently 

of the IOCS monitor, the I/O packet specifies the input/ output function to be 

performed on the device, the data storage area to or from which data is to be 

transferred, the total number of bytes of data involved in the transfer, and the 

base addresses of any Search or Translate tables to be used in the operation. 

A typical I/O packet format is shown in Figure 3-12. 

Different devices (such as CIC and disc) use different I/O packet formats. 

The discussion below is based upon the typical PIOT format of Figure 3-12. 

Order Byte 

The Order Byte field of the I/O packet contains the device controller 

order code (COG) in bits 0 through 2, and the device order code (DOC) in 

bits 3 through 7. 
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BIT 0 I 2 i 3 4 5 6 1] B 9 I 0 II 12 13 14 15 

ORDER I BYTE J INTERRUPT 
COC I DOC MASK BYTE WordO 

Word 1 BYTE ADDRESS/WORD ADDRESS 

Word 2 BYTE COUNT/WORD COUNT 

Word 3 TRANSLATE TABLE BASE (TTB) 

Word4 SEARCH TABLE BASE (STB) 

Word5 ALTERNATE BYTE ADDRESS 

Word 6 ALTERNATE BYTE COUNT 

Word 7 SPARE 

Figure 3 -12. I/O Packet (PIOT) Format 

The controller order code specifies the Search and Translate function 

performed by the I/O controller, using the current input/output character 

passing through the controller as an offset from corresponding byte table 

base addresses specified in words 3 and 4 of the I/O packet. The controller 

order codes are defined in Table 3-5. 

The device order code (DOC) in bits 3-7 of the Order Byte specifies the 

desired I/O function to be performed on the specific device. Bit 3 specifies 

chaining. The device order codes vary with each I/O device. Refer to 

Table 3-6 for the order codes. 

Table 3-5. Controller Order Codes 

Code Bits O, 1, 2 
Octal Operation 

0 

2, 3, 4 

5 

6 

No search or translate 

Translate with no interrupt condition when MSB is on. 
Use Translate Table Base (TTB) 

Unassigned 

Translate with interrupt condition when MSB is on,, 
i.e., Search and Translate through a common table. 
Use only Translate Table Base (TTB) specified in 
I/O packet. 

Search and set interrupt condition when MSB is on; 
i.e., Search only and use the Search Table Base 
(STB) specified in the I/O packet. 

(6) above followed by (1) above using separate table 
base for each (STB then TTB). Use current char­
acter for offset on both. 
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Interrupt Mask 

The Interrupt Mask in the right-hand byte of Word 0 of the I/O packet is 

used to allow or inhibit interrupts; that is, the bits of the Mask Byte corres­

pond one-for-one with the bits in the Interrupt Condition Byte (ICB) in the 

device controller. Hence, a one bit may be set in each position of the Inter­

rupt Mask Byte where the corresponding interrupt is to be allowed, and a 

zero bit may be set in each bit position where the corresponding interrupt is 

to be inhibited. When an interrupt condition occurs in the device controller, 

the Interrupt Mask is fetched and ANDed with the ICB to determine whether 

an interrupt should be generated. The ICB and interrupt condition will re­

main on until Read and Reset Interrupt Status RIO instruction is executed, 

whereupon both the ICB and interrupt condition are reset (only if an interrupt 

condition is pending). The Interrupt Mask and ICB bytes are listed below: 

Bit 0 

Bit 1 

Bit 2 

Bit 3 

Bit 4 

Bit 5 

Bit 6 

Bit 7 

Interrupt Mask 

Search requested and MSB = 1 

Byte count incremented to zero 

Start issued while not ready (see device status below) 

Device "End of Record" (EOR) 

Attention 

Error (data overrun, data error, or unit check generated by 
device) 

Carrier lost (moderns); top-of-form (printer) other devices 
unassigned 

Unassigned 

Byte Address/Word Address 

Word 1 of the I/O control packet specifies the address of the first byte 

or word of memory storage area into or from which input/ output data is to be 

transferred. Bit 15 of the address specifies upper (64K - 128K) or lower 

(0 - 64K) memory. 

Byte Count/Word Count 

Word 2 of the I/O packet specifies the two's complement of the total 

number of bytes or words of I/O data to be transferred. The count is in­

cremented each time a byte or word of data is transferred by the I/O con­

troller. When the count reaches zero, the data transfer is complete. 
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Search and Translate 

The search table in memory consists of one byte location associated with 

each possible character code being processed by the controller. As each data 

byte passes through the controller, the address of that character's associated 

byte in the search table is calculated, The controller looks at the character's 

associated byte in the search table in memory to determine if the current 

character byte is being sought. It is used in the GPCA, for example, to detect 

that an end of message (EOM) character has been received. 

The most significant bit (MSB) of the search table byte associated with a 

character code being sought will be set to a one. If the controller finds that 

the MSB of the search table byte associated with the current character code is 

set, the controller will attempt to generate an interrupt. The interrupt mask 

will determine if the interrupt is generated or inhibited. The controller cal­

culates the search table address of any character code being transferred by 

summing the binary value of the actual character code with a search table 

base address value. The sum of the character code and table base will be the 

memory byte address of the search table byte associated with that specific 

character. 

Example: A seven bit character code can have a maximum of 128(lO) 

different binary values (0000000 through 1111111 ). Assume that the specified 

search table base is byte address 0500(lO)" The search table for the seven 

bit code would occupy all byte locations between locations 0500(l O) and locatidn 

0627(lO)" The summation of any possible seven bit code plus 0500(lO) will re­

sult in a sum between 0500(lO) and 0627 (lO)° The MSB being set in any byte 

location of the search table will cause the controller to attempt to generate an 

interrupt when the character code associated with that byte location is trans­

ferred to or from memory if the search function is specified in the Controller 

Order Code field of word 0 of the 1/0 control packet. 

Translate is an operation performed by the controller using a translate 

table contained in memory. It may be used to convert one set of character 

codes to another. Specifying the translate operation in the Controller Order 

Code field of the I/O control packet causes the controller to process a sequence 

that will translate each character code being transferred to or from memory. 
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Table 3-6. I/O Device Order Codes 

Card Reader 

Teletype and 
Printers 

Cassette 

Paper Tape Punch 

Paper Tape Reader 

Display Keyboard 

Model 2331 
Modem Adapter 

Models 2332, 2333, 
2334* 
Modem Adapters 

Model 2341* 
Modem Adapter 

Read Hollerith 

Read Binary 

Read 

Write 

Read 

Write 

Backspace 

Rewind 

Erase 

Output Data 

Input Data 

Read 

Sta.rt Receive (look for sync) 

Continue Inputting Received Data 

Check CRC Character 

Start Transmit - No CRC Trans -
mitted at Byte Count Zero 

Start Transmit - CRC Trans -
mitted at Byte Count Zero 

Continue Transmit - No CRC 
Transmitted at Byte Count Zero 

Continue Transmit with CRC 
Transmitted at Byte Count Zero 

Transmit Idles 

Send New Sync Pulse 

Start Receive (look for sync) 

Continue Inputting Received Data 

Stop Receive 

Start Transmit 

Transmit Idles 

Stop Transmit 

Send New Sync Pulse 

Prepare 

Receive 

Stop Receive 

Transmit 

Break 

Stop Transmit 

Transmit Idles 

(C = chaining; X = immaterial; - = not used) 

Device 

~ 

Bit 3 4 5 6 7 

c 0 l 0 0 

c 0 0 0 0 

0 0 0 0 0 

0 0 0 0 1 

0 0 0 0 0 

0 0 0 0 1 

0 0 0 l 0 

0 0 0 l 1 

0 0 1 0 1 

0 0 0 0 1 

c 0 0 0 0 

coooo 
c 0 0 l 0 

c 0 1 1 0 

c 0 1 0 0 

c 0 0 0 1 

e 0 1 0 1 

c 1 0 0 1 

c 0 1 1 1 

c 0 0 1 1 

c 0 0 0 0 

c 0 0 1 0 

c 0 1 1 0 

e 0 1 1 1 

c 0 0 0 1 

c 0 0 1 1 

e 0 l 0 l 

c 0 0 0 0 

ex 1 o o 
cxx 1 0 

ex 1 Ii 

xx 0 0 l 

xx 0 0 0 

ex i o I 
ex o 11 

*Also used with Modem Adapter Model GPCA as applicable. 
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Table 3-6. I/O Device Order Codes (cont) 

Device 

Channel Interface 
G<:>ntroller 

Disc Controller 
Diab lo 

Disc Controller 
SMD 
Parallel 

Adapter 

SDLC 

Function 

Transmit Status 

Translate & Transmit to 360 

Transmit to 360 

Receive from 360 

Receive from 360 & Translate 

Write Data 
Read Order 

Seek 

Compare Data 

Write Address 

Read Address 

Recalibrate 

See Raytheon document 
44-10141 with supplement 

Write Data 

Write Control 

Continue Receive 

Search for Flag 

Search for Flag and Address 

Continue Transmit 

Transmit Frame 

Transmit Frame Check 
Sequence 

Transmit Flags 

Transmit Abort 

Clear Request to Send 

Load Microcode 

(C = chaining; X = immaterial; - = not used) 
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Device 
Order Code 

-1000 

-0110 

-0010 

-0001 

-0101 

00001 
00010 

00011 

00100 

00101 

00110 

00111 

00001 

10001 

-0000 

-0010 

-0100 

-0001 

-0011 

-0101 

-1001 

-1011 

-1101 

-1111 



Table 3-6. I/O Device Order Codes (cont) 

PKT 
WDO 

0 

ADP ORDER CODES 

ORDER CODE BYTE 

2 34567 

I II I I 
CODE BITS OPERATION 
O, 1, 2 (Octal) 

0 Move 

Translate with NO interrupt condition when MSB is on. Use 
Translate Table Base (TTB). 

Translate with interrupt condition when MSB is on, i.e., 
Search and Translate through a common table. Use only 
Translate Table Base (TTB) specified in I/O Packet. 

6 Search and set interrupt condition when MSB is on, i.e., Search 
only and use the Search Table Base (STB) specified in thel/O 
Packet. 

7 (6) above followed by (1) above using separate table base for 
each (STB then TTB). Use current character for offset on 
both. 

00 Move data from lower memory to lower memory 
01 Move data from lower memory to upper memory 
10 Move data from upper memory to lower memory 
11 Move data from upper memory to upper memory 

5 0-Increment both read and write byte addresses 
! -Decrement both read and write byte addresses 

6 0 -Normal Move 
1 -Diagnostic ADP Stack Transfer 

0 -Normal Interrupts 
1 -Inhibit Interrupts 
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Table 3-6, I/O Devic<> Order Codes (cont) 

EXTENDED ORDER CODE BYTE 
PKT 
WD4 0 12131415 6 1 I 

CODE BITS OPERATION 

0 0-TTB in lower memory 
1 -TTB in upper memory 

0-STB in lower memory 
1 -STB in upper memory 

2 0-CRC before Translate 
1 -CRC after Translate 

3 0-Normal move 
I -Calculate CRC, put result in 7th word of I/O Packet 

(overwrites the test/mask word). 

4 0-Normal move 

5' 6, 7 

(Octal) 

0 

I -Move with Mask and Test 

Normal move 
1 
2 

Read data, or with test byte, result in memory 
Not defined 

3 
4 

Read data, and with test byte, result in memory 
Not defined 

5 Read data, XOR with test byte, result in memory 

Magnetic Tape Controller 

Read Mode 

Rewind 

Drive Off Line 

Space Forward One Record 

Space Back One Record 

Write 

Write File Mark 

Erase Gap Forward 
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001 

010 

011 
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The translate table in memory consists of one byte location associated with 

each possible character code being processed by the controller. As each 

data byte passes through the controller the address of that character's asso­

ciated byte in the translate table is calculated. Each byte location in the 

translate table will contain the translated data code for its associated character 

code being processed by the controller. The controller reads the contents of 

the calculated address in the translate table and inputs or outputs this data in 

place of the original data transferred to the controller. The associated byte 

address in the translate table for each character code is calculated in the same 

manner as that described for determining addresses in the search table. 

If the translated codes in the translate table are 7 bits or less in length, 

the same table can be used for both search and translate. The search table 

uses only the MSB and does not use the least significant 7 bits. Refer to 

Table 3-5 for the Controller Order Codes. 

Alternate Address and Byte Count 

Words 5 and 6 of the I/O packet are used to specify the alte:i:nate data 

storage address and byte count when I/O orders are chained. Order chain­

ing is specified by a one in bit 3 of the Device Order code. When chaining is 

specified, the I/O controller executes the first order specified by the DOC and 

uses the byte address and count located in words 1 and 2 of the I/O packet. 

Data transfer is halted when the byte count in word 2 reaches (is incremented 

to) zero. When the next I/O order is executed, the I/O controller uses the 

alternate address and byte count specified in words 5 and 6 of the packet. Sub­

sequent sets of chained orders may be issued by resetting the byte addresses 

and counts in the I/O packet. As chained orders are subsequently received, 

the controller again alternates between the byte addresses and counts. Odd 

numbered orders use words 1 and Z of the packet, and even numbered orders 

use words 5 and 6 of the packet. Order chaining continues until a device order 

with bit 3 set to zero is executed or until a Stop I/O is issued. Chaining is not 

provided in some controllers ( e.g., the disc), 

3.1.10 Testing I/O Device Status on the IOB 

The Read I/O Status (RIO) machine instruction is used to test the opera­

tional status (see Table 3-7) of the I/O devices attached to the PTS-100. It 

is used in conjunction with the accumulator which specifies the command 

code and the physical address of the device whose status is to be checked, 

The format of the RIO instruction is shown below. 
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Table 3-7, Status and !CB Bit Assignment 

~ ~ Status Bit Function. ICB Bit Function 

Card Reader Adapter Ready 
Busy 
Hopper Check 
Error 
Motion Check Attention 
Data Overrun Error 
Unassigned 
Unanigned 

IPAR.S Modem Adapter Ready 
Transmit Busy 
Status Word EOR or Data Rate Errol' 

Overrun 

Receive Ready 
Status Word Busy 

CRC Error EOR or CRC Error 
Data Rate Error Data Rate Error 

CRC El'rol'/Overrun 

Low Speed Serial Ready BCZ 
Adapter Busy Invalid OP 

Framing Error 
Overrun 

Cassette Adapter Ready 
Busy 
Write Not Permitted Start While Busy 
EQT/BOT EOR 
Cassette Not Loaded Attention 
CRC Error CRG/Data Overrun Error 
Data Overrun 
Not Used 

Channel Interface Ready Invalid Comm;i.nd 
Controller Busy Command While Busy 

Parity Er .. or 
HaltJ/O 
Selective Reset 
EOR 
BCZ , Command While Of! Line 

II Initialization Complete 
IZ Tumble Table lntenupt 
IS Sy11tem Reeet 

MISA Adapter Ready Search Hit 
Busy BCZ 
Demand Start While Busy 

TX EOR 

CTMC/2848 Ready 
Modem Adapter Busy 

Transmit EOR 
Status Word Overrun 

Receive Ready 
Status Word Busy 

Parity Error Parity Error 
Data Rate Error Data Rate Error 

Parity Error/Overrun 
No Carrier 

Disc File Controller Ready Drive 0 Attention 
Diablo Busy Drive l Attenation 

Operator Intervention Drive 2 Attention 
Required 

Drive 3 Attention ;::~1:tc~';';~;te Drive .J Attention 
CRC Error Drive 5 Attention 
Rate Error Drive 6 Attention 

' Spare Drive 7 Attention 

' Spare Attention Controller Ready 
9 Spare Spare 

10 Start 1/0 While Bu11y Start I/O While Busy 
II Seek Complete Seek Complete 
12 Byte Count Zero Bez 
13 End of Track EOT 
14 Non-Compare Non-Compare 
IS Summary Error Summary Error 

Disc Controller See Raytheon 
SMD document 

44-10147 with 
aupplement 
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Table 3-7. Status and ICBBit Assignment (cont) 

Device Bit Nwnber Status Bit Function ICB Bit Function 

High Speed Paper 
Punch Adapter 0 Ready 

1 Busy 
z Error 
3 Tape Out 

Paper Tape 0 Ready 
Reader Adapter 1 Busy 

z Error 

Asynchronous 0 Ready 
Modem 1 Busy 
(AMAPL) z Parity Error Parity Error 

Receive Status Bits 3 Framing Error EOR/Framing Error 
4 Overrun Attention/Data Rate 

Error 
5 Wake Up Data Error 

Character 
6 Receive Spacing No Carrier 

Signal 

Transmit Status Bits 0 Ready 
1 Busy 
3 EOR 

Parallel Adapter 0 Ready 
1 Busy 

EOR 
3 Manually entered 
4 Program Flags Malfunction 
5 That Identify 

the I/O 
6 Device Type Parity Error 

(e.g., 0001 for TOF 
Printer 2Z30) 

ADP 0 Ready Search requested 
and MSB - l 

Busy Byte Count in-
cremented to 0 

2 Start is sued while 
not ready 

3 Move mask and test 
requested and one 
or more, but not all 
of the unmasked bits 
compare 

4 Move mask and test 
requested and all of 
the unmasked bits are 
equal 

7 Diagnostic ADP stack 
transfer complete 

SDLC 0 Ready Search Hit 
(REC) 1 Busy BCZ 

2 No Data Start and Not Ready 
3 FCS Error End Of Frame 
4 Carrier Maintenance Or 

Carrier Lost 
(STOP) Or Overrun 

5 Maintenance 
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Table 3-7, Status and ICB B.it Assignment (cont) 

SDLC 
(TX) 

Magnetic 
Tape Controller 

Bit Number Status Bit Function 

6 

0 
1 
2 
3 
4 

5 
6 

7 

0 
1 
2 
3 
4 
5 
6 
7 
8 

9 
10 
11 
12 
13 
14 
15 

Sig. Quality 

Ready 
Busy 

Xrni ttings Flags 

Load Microcode 
Error 

Ready 
Busy 
PE(l600 BPI) SEL 
HD(NRZI Only) 
File Protect 
Rewinding 
9 Track Drive 
Odd Length Record 
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ICB Bit Function 

Abort Received 

Search Hit 
BCZ 
Start and Not Ready 
Frame Check Seq. 

Underflow 
RTS Cleared Or 
Abort 
Load Microcode 

Transfer Timing 
Error 
Parity Error 
Start While Busy 
File Mark 
BCZ 
EOT 
BOT 
Bad Tape 



0 

0 

11101 

OP CODE 

3 

4 

4 

5 8 

R,E&I FIELD 

9 15 

D FIELD 

10 11 13 14 15 

COMMAND CONTROLLER ADDRESS 
SUB- l DEVICE ~ 

CHANNEL ADDRESS 
ADDRESS 

EFFECTIVE ADDRESS OF STATUS WORD 

Refer to paragraphs 3. 2. 1. 4 through 3. 2. 1. 6 for an explanation of the 

RIO format. 

AC bits 0 through 3 of this field specifies Read and Reset Interrupts or 

Read Device Status, as follows: 

0000 = CMD 016 

0001 

*0010 = CMD 216 

specifies that the ICB register is to be read, and 
interrupts are to be reset. 

specifies that the ICB register is to be read, and 
interrupt conditions are not to be altered. 

specifies that the ICB register is to be read, and 
interrupts are to be reset. 

*OOll = CMD 3i 6 specifies that the ICB register is to be read, and 
interrupt conditions are not to be altered. 

Controller Address 

Bits 4 through 10 address the specific controller on the I/O channel to 

which the RIO action is directed. 

Subchannel Address 

Bits 11 through 13 select a specific subchannel of the controller. 

Device Address 

Bits 14 and 15 select a specific peripheral if the subchannel drives more 

than one (used in GPCA, and disc, an.d cassette tape adapter). 

*These two commands are used by disc only; all other devices transmit 
device status and ICB status in the same word, using the first two commands. 
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Execution of RIO instruction 016 or 216 cause the device status to be read 

and any pending interrupts to be cleared. If an interrupt was pending the 

following will appear in the addressed memory word after the RIO is executed. 

0 7 8 15 

0- - - - - - - - 0 !CB 

Execution of RIO instruction i 16 or 316 only causes the device status to 

be read; any interrupts remain pending. After execution of this RIO the follow­

ing will appear in the address memory word: 

0 7 8 15 

DEVICE STATUS BYTE !CB 

Table 3-7 lists the status bit assignments for the different peripheral 

devices. 
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Section 2 

3. 2 Processing Unit Circuit Board Descriptions 

3. 2. 1 Processor Operation 

This section describes the functional operation of the Processor Unit. 

The processor is a general purpose 16 bit parallel machine with four program­

addressable registers: program counter (PC), accumulator (AC), and two in­

dex registers (IXl and IX2). The processor has direct memory access to the 

memory modules (maximum eight) and sends and receives data from I/O devices 

through device adapters and/or controllers. Addressing modes include 

absolute addressing, PC relative addressing, indexing, and indirect address­

ing. 

Instructions may be either 16 or 32 bits in length. Sixteen bit instructions 

include a short displacement field which allows addressing ±128 words relative 

to the current program counter value or +128 words relative to zero or the 

value contained in one of the index registers. 

Word boundaries in memory are fixed. References to memory for words 

ignore the least significant bit (I.SB) of the effective address. Byte addressing 

uses the LSB to select either the left hand byte (LSB = 0) or the right hand byte 

(LSB = l). 

A hardware condition bit (CB) is provided to record status as the result of 

arithmetic or logical operations. 

A multilevel interrupt system provides eight external interrupt levels and 

three internal (CPU) levels. 

Input/Output operations occur via a DMA channel initiated by the processor 

and under the control of the attached controllers. 

The processor is physically packaged on one board (Figure 3-13), but works 

in· conjunction with a second feature board for a number of standard and 

optional features. 

3. 2.1. l Processor Circuit Description. Figure 3-14 shows a simplified 

block diagram of the processor. The functional use of each element is describ­

ed in the following paragraphs. 

The accumulator (AC) is a 16 bit program addressable register, which is 

the principal data handling register for the processor. It is involved in the 

execution of most instructions. The most significant bit (bit 0) of the AC is 
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C73-5 69 

Figure 3 -13. PTS-100 Processor 

used as the sign bit (O for positive, 1 for negative) for arithmet ic operati ons, 

leaving the other 15 bits for fixed point data representation in the followin g range: 

15 
2 (+32, 76 8)10 

15 
2 - 1( 32 , 767)10 

The program counter (PC) is a 1 6 bit prog ram addressable register that 

supplies the memory address register with the addresses for the fetching of 

instruction w ords from memory and therefore directs the program sequence . 

Normally, the PC contents are incremented by two for a singel word instruc­

tion or b y four for a double word instruction to advance the byte -oriented 

address to that of the next instruction word . This sequencing is dis,rupted 

only by the occurrence of a branch (jump) instruction or the processor's ser­

vicing a priority interrupt. In the case of a branch instruction, its effective 

address will replace the current program counter contents and thus initiate a 

change in program sequence if the branch conditions are met. F or interrupts , 
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the processor hardware saves the contents of the program counter (as well 

as the contents of several other registers) to facilitate restoration of the 

interrupted program sequence. After the PC contents have been stored, 

the hardware enters the effective address for the start of the interrupt 

service routine into the PC. The last instruction of the interrupt service 

routine is an INR (interrupt return) instruction which restores the previous 

contents of the program counter, 

Index registers 1 and 2 (XI and X2) are both 16 bit program addressable 

registers that are used primarily to provide address components for the 

computation of effective addresses, They may also be used as temporary 

storage registers for data and address references. 

The Memory Address register (MA) is a 16 bit non program addressable 

register, It temporarily holds the effective memory address until the 

processor has obtained access to the memory. At this time this address is 

decoded in memory to select the word location desired, 

The Memory Data Out Registers (MOl and M02) are 16 bit non program 

addressable registers that temporarily hold data received from memory. 

MOI stores data which will be input to the processor; M02 stores data for 

output on the I/O bus. 

The Memory Data In Register (Ml) is a 16 bit non program addressable 

register. It temporarily stores data from the arithmetic logic unit prior to 

its being strobed into memory, sent to a peripheral device, or loaded into 

one of the other machine registers. 

The Arithmetic Logic Unit (ALU) functions with the shift hardware con­

trols to accomplish the arithmetic or logical manipulation of data called for 

by an instruction. 

The Instruction register (I) decodes an instruction word read from 

memory to determine the requested action and method of addressing. 

The Condition Bit (CB) is a 1 bit non program addressable register 

that functions with arithmetic, logical .. and compare instruction to sim­

plify program checking of the result. Its state (1 or 0) can only be tested 

by the Branch-on-CB-Set instruction to indicate results such as arithmetic 

11 carry11 occurred, non zero AC contents detected, or true comparison 

found. The CB state is maintained until execution on a subsequent in­

struction calls for a different indication. The CB state is automatically 

saved by the processor hardware when a priority interrupt is serviced. 

Execution of the interrupt return (INR) instruction at the completion of 

interrupt servicing automatically restores the CB to the state existing at 

the time of the interrupt. Table 3-8 shows the instructions that set the 

condition bit. 
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Table 3-8. 

Instruction 

Add Immediate, R = 0 

Add Immediate, R f. 0 

Add 

And 

Subtract 

Compare for Not Equal 

Compare for ACC < 

Add ACC to Memory 

Add One to Memory 

Condition Bit Setting 

Sets CB If 

Aritlunetic Overflow 

No Carry Out 

Arithmetic Overflow 

Result Not Zero 

Arithmetic Overflow 

Accumulator f. Memory Word 

Accumulator< Memory Word 

No Carry Out 

No Carry Out 

3. z. 1. 2 Processor-Memory Transfers. The processor accepts data from 

memory and writes data into memory through the use of several control lines, 

in addition to the registers already described. Under normal conditions, the 

processor raises a memory request control line {CPREQ) when it wants 

memory access. At the same time it activates the read/write control line to 

tell the memory what type of operation is desired, and places the memory 

address on a 16 bit address bus {ADDR BUS A). For memory write operation, 

it also places the selected data word on the processor/memory data input bus 

(CPMDIB). After the memory has accepted the new word, it will provide a 

processor release {CPREL). Similarly, a data output strobe {CPDOS) will be 

sent when the requested data has been put on the data output bus. Either opera­

tion may be delayed due to memory busy conditions, since the memory will 

service a display memory request first. 

When DAM boards are used and they detect a memory parity error the 

memory malfunction line informs the processor, which then completes the 

current instruction and enters the interrupt sequence. Level 10 is set, 

status is saved, and the PC is loaded from the level 10 interrupt packet. In 

level 10 no external interrupts can be serviced, however, traps and other 

parity error interrupts can be serviced. 

This transfer is modified slightly under initial program load conditions. 

When the IPL pushbutton is activated {or the watchdog timer overflows) the 

processor is reset to zero and the operation sequencer is placed in an initial 

program load condition. This condition causes the processor to read data 

from the ROMs (read only memories) located on the feature board instead of 

from the main memory. This is accomplished by causing a ROM request line 

to be raised instead of the memory request line. Under these conditions data 

enters the processor from the bootstrap program stored in the ROM memory 

and is stored back in the main memory via the normal memory write ins true -

tions. Once this transfer of data from ROM to main memory is accomplished, 

an INR {interrupt return) instruction is used to reset the IPL load flip-flop of 

the operation sequencer, and normal operation is resumed. 

3-49 



3. z. 1. 3 Processor I/O Transfers. All input/ output operations except dis -

play refresh are performed over the processor direct memory access input/ 

output bus (IOB). Display refresh is performed independently of the processor 

through the display adapters and monitor controllers and is discussed later in 

this section. 

Two types of instructions are used for I/O operations: DIO and RIO. 

DIO is a Do I/O instruction and is used to start or stop I/O operations. RIO 

is a read I/O status instruction, and is used to test the status of an I/O de­

vice and/or reset statuso 

Under a DIO start instruction, an initialization sequence is required 

prior to actual read or write operations~ A different initialization sequence 

is needed for each I/O device, and therefore the program instructions nec­

essary to perform the initialization are stored in different instruction ta­

bles located in memory. These instruction tables, known as PIOT (Phys -

ical Input/Output Table), are addressed via the effective address of the 

start DIO instruction. As the PIOT table (7 words) is read out for the 

selected I/O device, the controller extracts, stores, and utilizes the nec­

essary information. Once the instructions have been performed by the I/O 

device and/or I/O controller, the I/O initialization sequence has been com­

pleted and the appropriate read or write operation can begin. The exact 

operation to be performed is specified by a controller through the use of 

a 4 bit function code which is decoded by the operation sequencer within the 

processor. 

Under a DIO stop instruction, the controller is cleared of all memory 

requests, interrupts are reset, and the I/O device is placed in a ready/not 

busy condition. 

RIO instructions are used to permit the program to determine the status 

of an I/O device. For example, if a tape rewind had been ordered, the pro­

cessor tests to see if it has been completed. The RIO instruction is always 

followed by a write to memory operation, so that the status of the device can 

be written into memoiy. If the device cannot respond to the status request 

immediately, a control stop line is raised which temporarily halts all pro­

cessor operations until the status information is available. An RIO instruction 

may also be used to reset the status bits. 

3. Z. l. 4 Instruction Formats. The PTS-!UO has these general classes of 

machine instructions: Memory reference, inun.ediate instructions, and ex­

tended OP code instructions (for interrupt servicing). The formats and 

functions of each are described below. 

Memory reference instructions use base-plus -displacement addressing 

in single word (16 bit) and double word (3Z bit) formats. The latter permit 

larger displacements for greater memory address ranges. The formats 

and field definitions for both are as follows. 
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Single- Word Instruction Format: 

0 4 6 7 8 9 15 

I OP R E D 

Double- Word Instruction Format: 

0 

OP 

16 

Field Definitions: 

OP (Bits 0-4) 

R (Bits 5, 6) 

E (Bit 7) 

4 6 7 8 15 

R E ZEROS 

31 

D' 

five bits which select one of the processor 

instructions 

specify which base the displacement is to be 

combined with to form the effective address 

0 = Zero 

1 = Contents of PC 

2 Contents of X 1 

3 Contents of X2 

specifies the instruction length 

0 =Single Word (16 bits) 

1 = Double Word (32 bits) 

specifies direct or indirect addressing except 

when R = 1 (PC relative) and E = 0 (16 bit 

instruction). 

0 = direct 

l = indirect 

When R = 1 and E = 0, the I bit specifies the sign 

of the 7 bit displacement field (D) 

0 = positive 

1 = negative 
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D (Bits 9 to 15) a 7 bit positive word displacement, of up to 

1Z8 words, to be combined with the base in form­

ing the effective address when E = 0. (The D 

field is shifted left one position prior to address 

computation to provide word displacement with 

respect to byte addresses,) 

D' (Bits 16 to 31) - a 16 bit byte displacement to be combined with 

the base in forming the effective address when 

E = 1. Negative displacements are made possible 

by the placing of a negative number .in two's com­

plement form in the D' field. 

The immediate instructions, ADI (Add Immediate) and LOI (Load Immed­

iate), function with single word (16 bit) and double word (3Z bit) lengths to 

provide byte- and word-stored literal values. The formats and field defini­

tions are as follows. 

Single- Word Instruction Formato 

0 4 5 6 7 8 15 

loP R E OPERANDI 

Double-Word Instruction Format: 

0 

loP 
16 

Field Definitions: 

OP (Bits 0-4) 

R (Bits 5, 6) 

4 5 6 7 8 15 

I R E OPERANDI 

31 

OPERAND I 

specifies ADI or LDI instruction 

specifies addressable processor register to be 

involved in immediate instruction operation. 

0 = Accumulator 

l = Program Counter 

Z = Index Register l 

3 = Index Register Z 
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E (Bit 7) specifies instruction length 

0 =Single Word (16 bits) 

I = Double Word (32 bits) 

See immediate instruction descriptions (para­

graph 3. 2. 1. 6) for operand characteristics. 

Extended op code instructions relate to the servicing of priority inter­

rupts. They have a single-word format as follows: 

0 4 6 7 15 

OP OE ZEROS 

OP (Bits 0-4) Op code of specifies extended op code 

instruction 

OE (Bits 5, 6) Specifies which of four extended op code instruc­

tions is called for: 

0 Enable external priority interrupt 

Disable external priority interrupt 

Z = Interrupt return 

3 = Trap to interrupt level 9 

Refer to Interrupt Servicing Instructions, 

paragraph 3. z. 1. 6. 

3. Z. l. 5 Effective Address Computation. Processor computation of the effec­

tive address for a memory reference instruction is done in accordance with the 

appropriate rule of the following set. The notation conventions used are: 

( ) means contents of. 

(( )) means contents of (addressed by) the contents of. 

Single Word Instructions, Effective Addresses 

Direct Indirect 

No Base ZD (ZD) 

PC Relative* (PC)+ ZD (PC) - ZD 

XI Relative (XI)+ ZD ((Xl) + ZD) 

XZ Relative (XZ) + ZD ((XZ) + ZD) 

*Indirect addressing is not permitted for single word PC relative addresses. 



Double Word Instructions, Effective Address 

No Base 
PG Relative 
Xl Relative 
X2 Relative 

Direct 

D' 
(PG) +D' 
(Xl) + D' 
(X2) +D' 

Indirect 

(D') 
((PG)+ D') 
((Xl) + D 1) 

((X2) +D') 

3. 2.1. 6 Instruction Set. Table 3-9 describes the hardware-implemented 

instruction set for the processor. The set has nine subgroups: arithnietic, 

logical, compare, load, store, branch, I/O, interrupt servicing, and trap. 

The descriptions of each instruction include its name, assembler mnemonic, 

machine-recognizable op code (hexadecimal), executi<;>n time, and functional 

result. Descriptions are arranged alphabetically by mnemonic for each sub­

group. 

Table 3-9. Processor Instructions 

Op Gode 
Instruction Name (Hex) 

Arithmetic Instructions** FOOO 
ACM 

Add Memory to AG 5000 
ADD 

Add Immediate 2800 
ADI 

Exec. 
Time* 
J.i:&_ 

3.20 

2,08 

1. 60 

Description of Operation 

Adds contents of accumu­
lator to contents of effec• 
tively addressed memory 
word in two 1s complement 
arithmetic. Result is 
stored at effective address., 
AC contents remain un­
changed. GB is 1 if no 
carry occurs, or 0 for 
carry. 

Adds contents of effec -
tively addressed memory 
word to AG contents in 
two 1 s complement arith­
metic. Result is stored 
in AG. G ontents of effec -
tively addressed memory 
word are unchanged. GB 
is 1 if an arithmetic over -
flow occurs. 

Adds algebraically the con­
tents of the instruction 1 s 
operand field to the con-
tents of the instruction­
selected register (AG, PG, 
Xl, or X2). Result is 
stored in the register. 
The operand value is un­
changed. For a stgle­
word instruction, t e 
operand byte contents are 
taken as sign-and­
magnitude representation, 

*Execution time is increased by O, 96 microsecond if either indirect or 
byte displacement addressing (double word instructions) is used, and by 1. 92 
microseconds if both are used. 

**The term 11 carryu in the following arithmetic instruction descriptions 
refers to the condition where, upon completion of the operation, the result­
ing value is< -215 or >zl5_1. 



Table 3-9. Processor Instructions (cont) 

Instruction Name 

Add Immediate (cont) 

Add One to Memory 
AOM 

Shift Right One, Arith -
metic 
SRO 

Subtract 
SUB 

Logical Instructions 

AND 

Op Code 
(Hex) 

F800 

3000 

7000 

6000 

3-55 

Exec. 
Time* 
.Jlli_ 

3.20 

1. 60 

Z.08 

2.08 

Description of Operation 

The seven least significant 
bits are added to the 
selected register 1s seven 
least significant bits if the 
sign bit is 0 or subtracted 
if it is 1, For a double­
word instruction, the 16-
bit operand is added to the 
selected register's 16-bit 
value in two' a complement 
arithmetic, When the AC 
is the selected register, 
the CB is 1 if carry occurs 
or 0 for no carry. For 
all other selectable reg­
isters, the CB is 1 if no 
carry occurs, or 0 for a 
carry. 

Increments by one the con­
tents of the effectively 
addressed memory word. 
The CB is 1 if no carry 
occurs, or 0 for a carry. 

Shifts the AC contents one 
bit position to the right. 
The sign bit (left-most 
bit) is retained, 

Subtracts the contents of 
the effectively addressed 
memory word from the 
AC contents in two's com­
plement. Stores result in 
AC. The CB is 1 if arith­
metic overflow occurs, 

Logically ANDs the con­
tents of the AC on a bit­
by-bit basis with the con­
tents of the effectively 
addressed memory word, 
Result is stored in AC; 
contents of the memory 
word are unchanged, The 
CB is 1 if the result is not 
zero; for a zero result the 
CB is 0, The logical sig­
nificance of the AND opera­
tion can be illustrated by 
the following, which indi­
cates the result arising 
from ANDing each of the 
four possible states for 
two bits. 



Table 3-9. Processor Instructions (cont) 

Instruction Name 

Logical Instructions 

AND (cont) 

Exclusive OR 
XOR 

Compare Instructions: 

Compare for AC Less 
CAL 

Op Code 
(Hex) 

6000 

5800 

8800 

Exec. 
Time* 

~ 

2.08 

2.08 
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Description of Operation 

AND 
BitA ~ ~ 

0 0 0 
0 1 0 
l 0 0 
l l l 

Note that one result is 
based on uniquely known 
bit states; i.e., the 11 1 11 

result when both bits are 
111 "· 

Logically exclusive ORs 
the contents of the AC on a 
a bit-by-bit basis with the 
contents of the effectively 
addressed memory word. 
Result is stored in the AC; 
contents of the memory 
word are unchanged. The 
logical significance of the 
exclusive OR operation 
can be illustrated by the 
following, which indicates 
the result arising from 
exclusive OR of each of 
the four possible states for, 
two bits. 

Exclusive OR 
Bit A Bit B Result 

0 
0 
l 
l 

0 
l 
0 
l 

0 
l 
l 
0 

Note that unlike the AND 
instruction (see above), 
the exclusive OR produces 
a 0 result when the bits 
have the same state (0 or 
1) and a l result when the 
bits are in differing states. 

Compares contents of 
effectively addressed 
memory word with contents 
of AC. If AC is less, CB 
is 1; CB is 0 for greater 
than or equal AC value. 
Contents of AC and mem­
ory word are unchanged, 



Table 3-9. Processor Instructions (cont) 

Instruction Name 

Compare for AC Not 
Equal 
CNE 

Load Instructions: 

Load Address in Index 
Register 2 
LAX2 

Load Byte 
LDB 

Load Immediate 
LDI 

Load Word 
LDW 

Load Index Register 
LXl 

Load Index Register 2 
LX2 

Op Code 

~ 

8000 

4000 

9800 

2000 

9000 

AOOO 

ABOO 

Exec. 
Time* 

-1e.!L 

2. OB 

2.08 

2.08 

1.60 

2.08 

2.08 

2.08 
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Description of Operation 

Compares contents of 
effectively addressed 
memory word with con­
tents of AC. If AC is not 
equal, CB is 1; CB is 0 
for equal value in AC. 
Contents of AC and mem­
ory word are unchanged. 

Loads the effective 
address value in Index 
Register 2. 

Clears the AC; loads the 
contents of the effectively 
addressed memory byte 
in the right-hand byte 
(ACB-AC15) of AC. Con­
tents of the memory­
resident byte are 
unchanged. 

Loads contents of the 
instruction 1 s operand 
field in the selected reg­
ister (AC, PC,Xl, or X2). 
For single-word ins true -
tions, LDI clears the reg­
ister and enters the 
operand byte contents in 
the register's right-hand 
byte (RB-RlS). For 
double-word instructions, 
LDI enters the operand 
word contents in the 
selected register. For 
either case, the contents 
of the operand field are 
unchanged. 

Loads the contents of the 
effectively addressed 
memory word into the 
AC. Contents of memory­
resident word are un­
changed. 

Loads contents of the 
effectively addressed 
memory word in Index 
Register 1. Contents of 
memory-resident word 
are unchanged. 

Loads contents of the 
effectively addressed 
memory word in Index 
Register 2. Contents of 
the memory-resident 
word are unchanged. 



Table 3-9. Processor Instructions (cont) 

Instruction Name 

Store Instructions 

Store Byte 
STB 

Store Word 
STW 

Store Index Register 
SXl 

Store Index Register 2 
SX2 

Branch on Set Condition 
Bit 
BCB 

Branch on AC Minus 
BRM 

Branch Unconditionally 
(Jump) 
JMP 

Set Expanded BT 
SEB 

Op Code 

~ 

EOOO 

cooo 

DOOO 

D800 

1000 

1800 

0000 

Exec. 
Times* 
~ 

Z.40 

Z.40 

Z.40 

2.40 

1. 60 

I. 60 

1. 60 
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Description of Operation 

Stores the contents of the 
AC right-hand byte (AC8-
AC15) in the effectively 
addressed memory byte. 
AC contents are unchanged. 

Stores the AC contents in 
the effectively addressed 
memory word. The AC 
contents are unchanged. 

Stores the contents of 
Index Register 1 in the 
effectively addressed 
memory word. The regrs­
ter contents are unchanged. 

Stores the contents of 
Index Register Z in the 
effectively addressed 
memory word. The regis­
ter contents are unchanged. 

If condition bit (CB) is 1, 
replace the contents of the 
PC with the effective 
memory addresso This 
action effects a conditional 
change in program se -
quence. If CB is 0, BCB 
functions as a "no-op" and 
does not alter the pro­
gram sequence. 

If AC sign bit (AGO) is 1 
(typically signifying a neg­
ative value in AC), re -
places contents of PC with 
the effective memory 
address. This action 
effects a conditional change 
in program sequence. If 
AGO is o, BRM functions 
as a "no-op" and does not 
alter the program sequence. 

Effects an unconditional 
program sequence change 
or jump by replacing the 
PC contents with the 
effective memory address. 
Memory contents are not 
changed. 

Sets Upper Memory Select 
bit and causes following 
memgry reference in­
struction to be executed to 
upper memory (top 64K of 
1Z8K). 



Table 3-9. Processor Instructions (cont) 

Instruction Name 

Do I/O Operation 
DIO 

Read I/O Status 
RIO 

Interrupt Servicing 
Instructions*** 

Disable External 
Priority Interrupts 
DIN 

Enable External 
Priority Interrupts 
ENB 

Op Code 

~ 

3800 

E800 

OAOO 

0800 

Exe co 
Times* 
~ Description of Operation 

2. 24 Selectively initiates or 
halts addressed peripheral 
device asynchronous 
activity. AC contents 
indicate mode, start or 
stop I/O, and device 
address, The effectively 
addressed memory word 

3.36 

1. 60 

1. 60 

is word 0 of the Physical 
I/O Table, which fully 
specifies the parameters 
for a data transfer. DIO 
in stop mode does not use 
an effective address. 
Refer to Section 3, 1 for 
DIO details, 

Reads selected status in­
formation from addressed 
peripheral device and/or 
its adapter or multiplexer 
channel into the effectively 
addressed memory word. 
Refer to Section 3, 1 for 
RIO details. 

Inhibits the suspension of 
current program activity 
by subsequent external 
interrupts, i.e., those 
initiated by peripheral I/O 
activity or peripheral 
error conditions.. Exter­
nal interrupts occurring 
during the disabled interval 
remain pending for later 
servicing. DIN is typi­
cally used to inhibit dis­
ruption of interrupt 
servicing routines. 

Permits a pending or sub­
sequent external interrupt 
of higher priority to 
suspend current program 
activity. During the enable 
interval, external inter­
rupts are recognized by the 
processor in order of 
priority (highest to lowest), 
Interrupts of equal or lower 
priority to the current 
operating level remain 
pending. Upon recognition 
of an interrupt, the current 
PC contents, CB state. and 

***The following briefly describes the function of each priority interrupt ser­
vicing instruction~ For greater detail on their use, refer to Section 3. 1. 
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Table 3-9. Processor Instructions (cont) 

Instruction Name 

Enable External 
Priority Interrupts 
ENB {cont) 

Interrupt Return 
INR 

Trap Instruction 

Software-Initiated 
Interrupt (Monitor 
Service Call) 
MSC 

Op Code 
·Exec. 

Times* 
~ ~ Description of Operation 

ocoo 4.00 

OEOO 1.60 
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interrupt level are saved 
by the hardware. The 
interrupt servicing soft­
ware must provide for the 
saving of the con tents of 
the AC, and Index Reg­
isters 1 and z. 
Processor replaces the 
current PC contents, CB 
state, and operating level 
with their counterparts 
saved at the time of the 
previous interrupt, there­
by returning the processor 
to the previously inter­
rupted state. INR should 
be the last instruction of 
the interrupt servicing 
software, which should 
prior to INR replace the 
current contents of the AC 
and index Registers 1 and 
Z with the previously 
software-saved contents. 

Processor recognition of 
the MSC instruction 
through hardware decode 
suspends current activity 
and implements priority 
interrupt servicing at level 
9 after saving the current 
PC contents, CB state, 
and operating level. MSC 
may be issued at any oper­
ating level. It cannot be 
inhibited by the disable 
interrupts (DIN) instruc­
tion. MSC is typically 
used with the PTS-100 
roes software to facilitate 
the unimpeded servicing 
of user calls to the 
monitor routine. 



3, z. Z Feature Board Operation 

There are two models of the feature board: A and B. The feature 

boards (Figure 3-15) contain the necessary circuitry for the Initial Program 

Load (IPL}, configuration control, and six system options. These options 

include the watchdog timer (WDT}, power status change, interval timer, 

remote program load (RPL), alternate load address, and memory parity 

check (feature board A only). A functional diagram of this board is shown 

in Figure 3-16, 

3, Z, Z. l Initial Program Load. The IPL feature permits the PTS-100 system 

to load programs using a bootstrap loader stored in a 64 word Read Only 

Memory (ROM) located on the feature board. Other ROMs are also available 

for use with the RPL (remote program load option, see paragraph 3, z. Z. 6), 

and D!PL (disc program load), 

The program being loaded during IPL mode may come from either a 

primary or an alternate local loading device, depending on the position of 

the alternate Load Address switch, In the primary load position, the 

selected device address will be multiplex channel O. When the switch is 

placed in the alternate load position, a flag is set in bit position 0 of byte 40 

to alert the bootstrap program to utilize the address location specified in 

byte 40" This location is manually entered into the PTS -100 system through 

the use of configuration control chip switches (Feature Board A) or manual 

data chips (Feature Board B). 

There are two IPL programs: the old and the new, Both are shown in 

Figure 3-17. The discussion below is for the old IPL program. The new 

program is similar except that it uses subroutines for rewind and for the 

transfer of the configuration data, which is eight words instead of four, 

When the IPL pushbutton is depressed, the 1/0 system and processor are 

cleared, and the program load control is reset. Next, program load is 

initialized and a portion of the bootstrap program from the IPL ROM is 

loaded into main memory beginning at location zero, The manually entered 

configuration control data (bytes 40-47) is read into main memory at hex 

locations ZA, ZC, ZE, and 30, 

After ROM loading, an interrupt return instruction (INR) is executed to 

begin program loading operations. The first configuration control word in 

main memory (location ZA) is transferred to main memory location 4, and its 

high order bit is tested to determine whether it contains the address of the 

loading device. If the bit is set, the word contains the loading device address; 

if not, the device address is zero. The loading device address now in the 

accumulator is then transferred to main memory location 2, and the manual 

data from memory locations 2C, ZE, and 30 are transferred to memory 
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DOW 

1/0 BUS 

POWER 
STATUS 
1 & 2 

KEYBOARD 
CLEAR 

STOP 

MEMORY 
ADDRESS 
BUS A 
5-14 

CLOCK 

JUMPER 

1/0 RESET 
CPU RESET 

PROGRAM 
LOAD RESET 

INTERRUPT 
BUS 

1/0 BUS 
BITS 0 & 1 

INTERVAL 
TIMER 
(INTERRUPT 
LEVEL 0) 

MEMORY 
DATA OUT 
BUS 
CPMDOB 

I MEMORY 

~l~AORY-----------1•'---~-~-~TY-ER_A_TO_R_:---------------+• i,~}r;N 
BUS IN 
CPMDJB 

MEMORY 
DATA ----------.+ 
BUS OUT 
CPMDOB 

PARITY • 
CHECK 

MEMORY 
>--------.MALFUNCTION 

•ON FEATURE BOARD B THE 8 CONFIGURA­
TION CONTROL SWITCHES ARE REPLACED 
BY 16 MANUAL DATA CHIPS. ALSO, 
FEATURE BOARD B HAS A DUAL PROGRAM 
LOAD FEATURE AND IT DOES NOT HAVE A 
PARITY GENERATOR. 

Figure 3 -16. Feature Board, Simplified Circuit Diagram 
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Y' 
"' ... 

INITIATE 

'"­SEENOTEl 

DO 1/0 
REWIND 
ORDER 

MASK OFF 
SITOOF 
DEVICE ADDR 

JUMP TO EXEC 
ADDR LOAOED 
JNT0006E 

STALL AT 
LOC004E 

WHEN IPL IS INITIATED ALL 
READ OPERATION> ACCESS 
THE ROM ANO ALL WRJTE 
OPERATIONS ACCESS THE 
RAM. CPU OPERATION RE­
TURNS TO NORMAL WHEN 
THE lST INR IS EXECUTED, 

Figure 3-1 7. IPL Program Functional Sequence (Sheet 1 of 2) 



w 
' ,,._ 
<.n 

START 

IPL PROGRAM 
AND CONFIG 
DATA LOADED 
!NTO---RAM BY 

ROM TO RAM 
XFR PROGRAM 

CONFIGURATION 
DATA 

THEN CONFIG DATA 

SET DEVICE 
ADDR TO 0 

TOP OF ROM~+----\~ 

LOAD X2 
WITH X'46' 
('READl ~ 

CLEAR PIOT 
TO STOP 
CHAINING 

ISSUE CHAINED 
READ FOR SIX 
BYTE HEADER 
INTO B PORTION 
OF PIOT 

CONFIGURATION 
DATA 

ISSUE 
REWIND 

INCREMENT 
OFFSET OF 
ADDRESS TO 
READ 2ND 4 
FEATURE 
BOARD WORDS -----..------

SET COUNTER 
TO TRANSFER 
4 WORDS OF 
FEATURE 
BOARD DATA 

DORWD 

I 
READI 

I I 
I <;;..i-'\_.....) 

2NDEXITj \~/ 

EX(T VIA X2 

3RD EXIT 

NEW I PL PROGRAM 

FEATURE 
BOARD 
ROM 

MAIN 
MEMORY 
RAM 

JUMP INDIRECT 
VIA LOC X16E' 

Figure 3-17. IPL Program Functional Sequence (Sheet 2 of 2) 
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NOTES: 

IS PUT INTO 
RAM WITH 
APPLICATIONS 
PROGRAM 

APPLICATIONS 
PROGRAM 

MAIN 
MEMORY 
RAM 

l. WHEN !PL JS INITIATED ALL READ 
OPERATIONS ACCESS THE ROM ANO ALL 
WRITE OPERATIONS ACCESS THE RAM. 
CPU OPERATION RETURNS TO NORMAL 
WHEN lST INR IS EXECUTED. 

2. ON FIRST ENTRY 3 WORDS FROM RAM 
X'30', X'32', & X'34' ARE TRANSFERRED 
TO RAM X'6', X'S', & X'A'. ON 2ND 
ENTRY 4 WORDS FROM RAM X'6E', X'70', 
X'72', & X'74' ARE TRANSFERRED TO 
RAM X'C', X'E', X'10', & X'12'. 

3. JF DEVICE IS NOT READY 2ND 4 
CONFIG WORDS ARE NOT TRANSFERRED. 

4. ROM BYTE ADDRESSES SHOWN ARE 
FOR IPL. 



locations 6, 8, and A, respectively. Index register 2 (X2) is set to return 

address C, and the status of the loading device is read to ensure that it is 

ready with the input program. A six instruction subroutine in the bootstrap 

loader is used to read the status of the loading device. When the device status 

word has its high order bit set, signifying that it is ready, control is trans­

ferred to the return address (C) in index register 2, where a rewind command 

is issued. 

In the IPL boostrap loader there are two Physical Input/Output Tables 

(PIOT). One contains instructions to initialize the load device, and the other 

contains instructions to load the input program. The first PIOT contains a re -

wind order that is used for magnetic tape cassette, paper tape, and card 

reader load devices, The cassette responds to the rewind order by rewinding 

the tape. The card and paper tape readers respond to the rewind order by 

physically moving a record forward the number of bytes indicated in the PIOT. 

The card reader will read one card, and the paper tape reader will read two 

bytes, although no data will be transferred in either case. 

After the rewind order has been issued, index register 2 is set to return 

address D and the loading device status is again read to ensure completion of 

the rewind. When t.he device is ready, the program proceeds to address D, 

where it uses the second PIOT table, which contains a read order code with 

the data chaining bit set, to read in the program. The first six program input 

data bytes are leader information (start loading address, byte count, and pro­

gram execution address) that is read ir.to the fifth, sixth, and seventh words in 

the PIOT. Words five and six provide a second byte count and load address 

which, since the chaining bit is set, cause loading to continue at the new 

address using the second byte count. One record of the program load data is 

read consecutively into memory, starting at the location given as the program 

load address, and continuing until the specified number of bytes have been 

loaded. After this, return address F is set into index register 2, the device 

status is read and control proceeds to address F. 

At this time the IPL program loops until the input device status word is 

ready. This word is read to determine whether an error occurred during 

the loading period. If it did, the program halts. If no errors are detected, 

control is transferred to the loaded program. 

A complete listing of the IPL instructions is given in Figure 3-18. 

3. 2. z. Z Configuration Control, Feature board A contains eight 8-bit chip 

switches and feature board B contains eight 16-bit manual data chips for the 

manual insertion of data for configuration control. As the IPL (DPL or 

RPL) ROM is being loaded into main memory, bytes 40-47 are read from 

the eight 8-bit chip switches instead of the ROM. The bootstrap programs 
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-------IPlloAD--------------------------PAGE-~ii't _________ _ 
ERRORS LOC CONTENTS ____ _Q_f_~ _ __E____l__~ npfR4.~ SOUR_Cf 

....,..---------------------------i!M.2._~ ___________ Jfil..I.~L..EB...O..G.RA!i_.L.O_!IL __________________ l.P__110.e.z.a. ____ 1 

00!0!3 * (IPL) IP 00030 
00!114 * IP el0040 
OIO!Ol!'=i * VERSION 6 IP 00050 

----------------------------~~~-~------------------------------------------i~arut~-----· 
~t?!Ol7 * IP 00!070 

-----------------------------~~~-~------------------------------------------1~~ei ____ 1 
Ql~~q ORG A IP 00090 

~A0l'I 210~ P14 ~ 1 Iii OIOl1CI LDI AC.-64.L NEGA.TIVE WORI) COUNT MOVE TO IP_ .MH.0..0 
l'Hil0:? FFCQI - ~Ql40I 

______ J.a~ __ ..21..0!1. __ Jl.LL~-1lJ __ _.E.a_ __ .a.tlL _____ .J....!2.L _ _x_tJ ______ __a[Al!J...l.N . .G. __ ADJlRE..S..S. _______________ _:l.P___ABU.a._ ____ 11 

~lill-'l'I A.C0~ 15? QI QI+ ~A 0~1? LX;:i,'X1 ·X'16' MOVE IP 0!0120 
-------~i!.._0j! __ ....QC..!::t~ ___ .1..R_£_~~J __ _!!!l. __ Ali'.....ll.. _____ _sQ_.,XJ_L ________ _D!J.A. ______________________ .lP....JUllla.. ____ " 

t~(~~A 2R0t ~5 \~ OI 01 + !111 0t'114 ADI AC,t ADl'l TO COUNT IP A0140 
111rnc 2cci;:i PIS ? '11 ~ + QI? ~Ol15 AlH 'XI .2 AllMP AnnRF.'>S IP llll.ll150 
1-'~~F 1A81i 03 1 ~ OI - ~i:; PIOllfi ARM •-8 BRANCH TO MOVE MORE IP A0l6A 

-------~..£1.El __ _c2_l_.Z ______________ _.a0JL _____ ,_H..fL __ C2ZJ ______ ....S.n'_~1..0.0...1_C..L.f.A.R-1IDL!h!Q.....10.2 _________ jp_B.RJ.17.Jl ___ __ 
~I'll? C'?77 VlliltA ~Ex r.-;>77 ST~ X 1 llil?.' FOR INR IP 0!0180 

_______ lill_~ __ __g..c._0~--------------.2.fil..2._ ______ ~li_ __________ .. HUE_R.ftllfl..ftUJ:!...~lL.1!l...B..~------------11'-l!al..Sli ___ _ 
Ml'?!~ * IP OIA200 

~1116 WJ01 lilOI t Pl f'I + !ill 0021 IHH1 I"lp •+d GD TO $TART QE I O.&.n Ip 00210 
~01A ~FFF lilPI?? tf\I\? HFX 8FFF MASK/OFVICE: A[)R STORAGF IP 0!0220 

________ ilfll_A ___ 9..2.!..2 __ _12__l_~_fL~ __ t2 __ ~_rui.J__JLlil~ ___ l2!!... __ 1!'....42 ______ _lE}l!~f1LJJJ!if~'!....!l.~.lA .... LD___ ___________ _l~RaZ.J.a ___ __ 
·~~HC C?8'? !R 1 0\ '11 - "'' OIQl?4 fH.H'i srw #r.H LDCATtnNS 4 - tc:i IP A0240 

_______ ·10~ ___ 1~~--..J!LJ__ll_'L~ __ Q1J __ ~ft21i_~r.u!---~~--~+~ ______ ...1:i....1!i!-11.o.Hfl3_n..fy_U:..LAfl..B. ___________ ..!.e.....w.v_a ___ __ 
·~Gi2"1 2~VIP1 lild ~ f'I Iii + VIOi PIOl'?f) 1:11@ LDI AC.Iii NO, ASSUME DEVICE ADR Pl IP 0!0260 
·10?.? 6?86 ~C l VI C'l - Vlfi f'l0~7 llif? ANO ttCA? YES, MASK OFF HIGH 8IT IP 0!0270 
;~~24 C?A7 !8 1 OI Pl - li17 f-l('l?R "114 SHI tt~? SAVE DF:V!CF ADR IP AA280 

-------~~---92.1:2..Q __ _l:r..__!_~__0_+ __ _J'Jl __ _f!~.2...-!.!lL __ --1.Q.~--~.!.------..£.QtJ.!..1!!1lf_TB..~M.f'l.E.!..~--------------1P-W.2.9.ft ___ __ 
i!~2A C?87 !R 1 V'I Iii - CA7 l'."r.:13•~ t1lR Sh tt~6 Jl!MPfR 11ATA TO IP QIA300 

------~~~--~2~--~~L~~~--....ill:..--±~1--~~--~~~--~~-------~~~~2~~------------------~-u_"i ___ _ 
Tll2\. C/BR 18 1 !'I Iii - lllR l"A!'IJ? lil??. srw #l'l_q IP 00320 
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"'1'130! C?BQ 1R t Oi f'l - !'lQ ?11'134 tt?O STW #P'I IP 0!0340 

12--------~~J,.2 __ ~2.li.A __ _l!~.1..~....f"_+ __ _f'_! __ ...Q!~..5.._.!2..§.. ___ ~~--~~------...ftU_~I..!.l.R .. N_!..D.B._ _________________ 1..P_W.J...5...ft ___ _ 
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9------~hlM~-~L~--~~L~~-~--~--~~.1..-~~---~~--~LL _____ ~M~~~~~Lfil~L _______________ H_M.tl.0_ ___ __ 
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a--------~~--....Jtl~--------------~.0...4..l_.!..1..1 ___ tj.fL __ ~ _______ ....,J!!!1E.EB_D...!U ___________________ _le__~_!ll! ___ __ 
·:'1"144 ~·rni::i :1Pl44 #4~ HEX !'II JUMDFR DATA IP 00440 
!046 i-J?l(.rn 11045 tt43 HEX A JU"1PFR nATA IP _0_845-B 

;-1014R cpqq 12 I !'I n - 1 Q c\fH"i 1:51..\ lfJ:..i iiOI? IP 00460 
6- _____ _'.·IB4....A __ .....J.!.U __ J!L l..J! .... .!::Lt.... __ u __ .....i::lft..4L_L"'i2.. ___ flIQ_ __ tt.B~- _____ ...l S.,,c;;l!L B.El'!.U:HL kQMt!_AJill...... _____________ _lP_ IUA.7...0 ___ _ 

~'~4(". 4?~11 ~R 1 "1 O! + l'l1 r~~'1R H"i4 LA'X?. tt5R SET l)ETIJRN Al)R IP AA480 
$------~~Af:......_....:J.2.~--~~.1..~~-~-JL __ ~~~-~'UL---~~--LIB..------~~L~U-5..IlllliL ________________ ..lP_MA.9.8 ___ __ 

r"!"l5'1 DAIR 1R t ~ rl + 1FI ..i11lir~ it5R SX? tt1~8 !'iET AYTE COUNT TO NON-7ERO IP PHJ50A 
~ _ ____22_9E: ____1_2 __ L_@ __ @ ___ - 1 E 0.05_1 #60 LDW it~? LP_ .a0__5__1__a 

1 1 ~5'1 .3'\lf>l ~7 1 ~ !'! + 1"1 ~0!5? ijf',~ 111n #9"i ISSI.IF READ cnMMANO IP ~el520 
3 ________ ,l'J2.n __ ___2_~.r12 ___ JH _ __'.!~J_t..... __ ~--~a..li.J._tL6....4. ___ LQl.. __ !.C_.JL _______________________________ .l.e__M.5__l.0 ___ __ 

1 1~5A C?\.}F 18 l r;i Pl + rH· ~~r.;4 t1f'i6 STW tt9~ CLF.A.R CHAINING BIT IN PIOT IP A0540 

1------~2~--~Ll __ j~~~J~~--D--~~~-~~---~~--~~~-----~M~~~U~~~L~~--------------~~~~----
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- ---- --fPLLnAl'i'""" ______ -- ---- - -------------Pl.~"1i1Di"A2----- ----- -· ------- ---
fRRORS LOC r.n .. IT~NTS OP R F. -r s nPFRANn SE.D ti SOURCE . 

-- - ----i¥.isc- -1,a-;--~2 "f q-oi--- - -"' - -ti~if-#70 ___ R"°tA--.-:?--- - -- N1r;-co6P-RAC"""i<------------------y-p-i0561i----· 

-------~}~--1*:1--~}t~~-~---~1--*~~-¥tt----~~--~~------~~~~~~R-:r~~c;-----------------It-2:fet~---. 
~t:t6? 6?ff4 PIC t Pl A + cii4 ~R5Q t'76 ANO #Fiii CRC OR OATA OVERRUN ERROR IP A0590 
A~H>li 1?81 Ill? 1 ot OI - Pit li'A60 #7B BCR • YES, LOOP ON SF.LF IPHPiffljj 

------~~~--~~n--~~~~~-+n~a--~~i-~~---~~~-~~~-----~~~~~-~~~~~~~~~~----------F-~~~----· 

-------~A61--11"l"i--------------~~t-h4---HFX--iAif0~-----c~~fiNi~S_J~~I!~2.--------------t~i:~t----, 
~t~6C flJf;AA ;,91,;4 #A6 HE'.X A6AA t.fASI( IP P101540 
:..A6E 1~'H1111 00A'i #AB riEX 013RA REWIND ORDER PACKET IP Rlll55fJ 

------~f,~---¥~~--------------~~~-~~--HHf}---~~-------------------------------_:ff-i:~~----,, 
------~f,4...:-1~i-...:--------------t=~}-:i~--~i{---~1i~------ReAF>CMOWTrHCHAINiNG-------------R~Ht----.. 

AR7Jt_ "'~6A Vl07R. #98 HEX l'iA STA .. R! __ AO!LO.f ... l:t.£~.D.E.R IP OIH7HJ 
!1~Ff-A 0A7t flltAPI "ioif)( FFFA 1-tEAOER RVTE COUNT (-15) IP AB710 

-------~~--~~£-----~--------~~a-~.!..'--~~--a~--~---~m~~~~L~~~~!L _____________ v_uy~----
~'{}17F. ~~0!:11 AA73 #1A4 HEX Pl IP Ol07J0 

------~~~--~~~--------------~~t-~*~--~~--~---------------------------------B-~ra--:-
A!~84 l'l\'111'!' .. ----------·---- 0076 fl11R JfEX _!_ill~ IP AB76B 

111077 ENO 11191~ IP 0·9779 

-------~~K~~L-~~~~~~LN_~k'U~M~~L------------------------------------------------------

Figure 3-18. IPL Program 593614 (Sheet Z of 4) 
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stored in the ROM are all hardwired, thus only bytes 40-47 can be manually 

programmed. The first few bytes are used for entering the address of the 

alternate load device. Bit 0 of the first byte serves as a flag bit to indicate 

which position the primary/alternate switch (S2) is set in. The functions of 

the remaining bytes are controlled by system software, and vary with the con­

figuration, In general, they indicate the number and types of displays con­

nected to control units and monitor controllers. 

The ROM bytes controlled by the chip switches on feature board A are 

illustrated in Figure 3-19. For the bytes controlled by the manual data chips 

on feature board B refer to the figures given in Appendix A. 

3. 2. 2. 3 Watchdog Timer, Feature 2421. The watchdog timer (WDT) pro­

vides an automatic program restart after a program hangup or when power 

is initially applied to the PTS-100 system, The program restart may occur 

locally or remotely via a communications modem to a host computer. The 

latter capability requires the Remote Program Load feature (paragraph 

3. 2. 2. 6). 

The watchdog timer is basically a 34, 13 second counter with provision 

for the operating program to reset the counter to zero. Under normal 

operating conditions, resets are periodically issued well within the 34. 13 

second timeout period. If a reset is not issued, the watchdog timer initial­

izes the system and initiates a program load operation. This action is 

similar to that caused by depressing the IPL pushbutton. 

ROM WORD 32 ROM WORD 33 ROM WORD 34 ROM WORD 35 
BYTES 40 & 41 BYTES 42 & 43 BYTES 44 & 45 BYTES 46 & 47 

>--~~~~~~~---<>-----~~~~~~~-+~~~ ~~~+-~~~~~~~---< 

BITS 0 [ 1 

BITS 8 

A4 84 C4 D4 

1 11 1 /1 /1 1 2 3 4 5 

ALTERNATE 
IPL DEVICE 
ADDRESS 

Figure 3-19. Feature Board A Chip Switches 
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The watchdog timer counts keyboard clear pulses from a display adapter 

board. These pulses, occuring 15 times a second, provide the triggers to 

step the counter, After z9 counts (34. 13 seconds), the counter puts out a 

signal to the I/O and processor which causes them to reset and begin an initial 

program load, While no warning interrupt is issued prior to these actions in 

the standard timer, a warning interrupt capability is available. It is imple­

mented by the addition of a patch between the WOT interrupt signal and one of 

the eight external interrupt lines, This interrupt will occur after z8 counts 

(17. 07 seconds), It can be used by the program to take special actions, such 

as storing key data from the memory onto a peripheral storage device, or 

providing a memory dump. 

Five conditions will reset the watchdog timer and prevent it from initial­

izing the system, Three of these, a program disable, the stop line, an~ the 

WOT disable switch, will reset it and stop the counter, The other two, 

a program reset and an IPL signal, reset it and start the counter, The stop 

line is an automatic disable provided whenever the processor is placed in 

either the stop or single instruction mode by an attached CE console. When 

the run mode is resumed, the watchdog timer function starts again, 

A switch on the rear of the feature board is provided to disable the' 

watchdog timer function manually, if desired, It may also be turned on and 

off under program control, This is normally reserved for diagnostics and 

special cases since the automatic restart capability is disabled when the WOT 

is turned off, Control of the WOT by programming is accomplished by the 

use of the Do I/O stop instruction with the WDT addressed by means of its 

assigned address, DF016• Do I/O in start mode will reset and start the 

counter, The effective address in the Do I/O instruction is unused for this 

function. 
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The WDT is usually reset by the operating program. The program can 

reset the timer to zero by issuing a Read I/O status instruction to the watch­

dog timer circuitry. This circuitry has been assigned device address DF016· 

This instruction is normally issued in ample time to prevent the WDT from 

initializing the system. However, if a program hangup occurs, the timer 

will overflow 34. 13 seconds after its last reset and automatically restart 

the system. 

3. 2. 2. 4 Power Status Change. A battery pack option is available to the 

PTS-100 system to allow continued system operation during periods of limited 

power outages. If this option is included in the system, the program may 

want to know when the system is operating from the battery pack. Notifica­

tion of this changeover can be provided to the program through the use of 

power status bits. Each time a read I/O instruction is issued for device 

address DF016, the status of two power status lines are read into the com­

puter. Since this instruction is the same one which is used to reset the WDT, 

implementation of this option provides automatic notification of any power 

changeover. If the WDT option was not selected, or disabled by program or 

manual means, the operating program would have to provide the read I/O 

status instruction periodically to determine the status of external power. 

3. 2. 2. 5 Interval Timer, Feature 2422. This option provides the 

processor with a signal generated every 67 milliseconds (15 times a second). 

The signal can be used as a timing signal or delay signal for program con­

trol purposes. In operation, the interval timer generates a processor 

interrupt at priority level zero. The signal uses the keyboard clear signal 

from a display adapter board for its source, and if enabled it will flag the 

processor. The flag is recognized by the processor only if the external 

interrupts are enabled and only when the processor is operating at level 

zero. If the above conditions are not satisfied, the interrupt remains 

pending. Should the program fail to respond prior to the next interrupt, 

the current interrupt remains pending and the second interrupt is lost. 

(Refer to Section 3. 1. 8 for information regarding the servicing of interrupts.) 

The control gate will disable the interval timer function whenever the 

interval timer switch has been put in the disable position. In addition, an 

automatic disable is provided whenever the processor is placed in Stop mode 

Py the CE console. Timer interrupts resume after Run mode is resumed. 
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3, 2. 2, 6 Remote Program Load. The remote program load (RPL) option 

permits the PTS-100 system to receive system programs from a host computer 

via a cornmtmications modem or channel interface controller. Its operation 

is similar to the operation of the initial program load sequence described in 

paragraph 3, 2. 2. 1. However, the instruction sequence is longer and varies 

with the application, To hold this longer instruction sequence, a 512 word 

ROM (feature board A) or a 512/1024 word ROM (feature board B) is pro-

vided on the feature board (compared to a 64 word ROM for the IPL). The 

RPL ROM on feature board Bis mounted on a piggyback plug-in module, 

Refer to Table 2-4 for the RPL PROM locations on the module. 

Selection of the remote program load feature is effected through the 

IPL/RPL switch which controls whether the IPL or RPL ROM's are read 

out when a bootstrap operation is begun, The configuration control chips or 

chip switches are utilized for either IPL or RPL operation, 

3, 2. 2. 7 Alternate Load. The alternate load feature is included in each 

PTS-100 system. It is used to specify the exact external address of a pro­

gram load device when the primary address (multiplex channel 0) is not to be 

used, This allows an initial program load to occur from any external load 

device, Selection of the alternate loading device is made through the alter­

nate load address switch on the rear of the feature board. The switch has 

hyo positions, one for primary and one for alternate load address, 

On feature board A, manual insertion of the alternate load address is 

made via the word 32 configuration control ship switches A4, A6 and on 

feature board B it is made using data chip B4. 

The alternate program load address assignments are illustrated in 

Figure 3-20, 

ROMMEM 
WORD 32 

ALTERNATE IPL LOAD 
DEVICE ADDRESS ASSIGNMENTS 

8 10 11 12 13 14 15 

000-PORTO 

1 \0-PORT6 

PORT ON 
MULTIPLEX 
CHANNEL 

MULTIPLEX CHANNEL IS ALWAYS 0000; LOCATION OF MULTIPLEX CHANNEL IS 000 FOR IST MUX 
CHANNEL AND 001 FOR SECOND, ETC. ALTERNATE IPL DEVICE CAN BE LOCATED ON PORTS 
0 {000) THROUGH 6 (110) AND ON SUBCHANNELS O (00} THROUGH 3 (11). 

Figure 3-20. Alternate IPL Load Device Address Assignments 
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3. z. z. 8 Memory Parity Check. On feature board A, switch SS enables 

a memory parity check circuit that may be developed in the future. Until 

that time SS should always be set to the disabled position. There is no 

parity circuit on feature board B. 

3. z. z. 9 Disc Program Load. The disc program load (DIPL) option per­

mits the PTS-100 system to receive system programs from a disc, Its 

operation is similar to that for the RPL described in paragraph 3. Z. Z. 6. 

In fact the disc program load is stored in ROMs which are controlled by the 

IPL/RPL switch. When the switch is in the RPL position the disc load pro­

gram is read out. 

3. z. 2.10 Dual Program Load. Feature board B has a dual program load 

feature (DPL) that is patch selectable with patch ES. When DPL is selected 

the DO I/O instruction to the watchdog timer always initiates an RPL, 

regardless of the IPL/RPL switch setting, and the IPL pushbutton and watch­

dog timer are under control of the IPL/RPL switch. The RPL program can 

be SlZ or 1024 words. Refer to Appendix A for the patch wiring. 

3. 2. 3 Memory Operation 

The PTS-100 main memory is a two-port, P-channel, MOS dynamic 

memory composed of from one to 8 printed circuit boards containing either 

4096/Bl 92 bytes of storage on each board (BK boards) or Bl 92/12, 2BB/l 6, 3B4 

bytes on each board (16K boards). PTS-100 model lOOS can accommodate 

one 16K memory board; models 1014 and 1015 can accommodate two mem­

ory boards; model 1020 can accommodate up to eight boards. The power 

supplies are strapped differently for the BKand l 6K boards (refer to Section 

3. 4) since the BK boards require +24 vdc and +2B vdc whereas the l 6K 

boards require -15 vdc and +8.5 vdc. 

Figure 3-21 shows a Bl92 word or 16, 3B4 byte memory module, with its 

4 rows of 16 memory chips and the associated timing, logic, control, and 

interface circuitry. The older 4096 word module looks much the same. The 

modules require only power, external instructions, and clock signals (25 MHz 

and 160 ns) to store, retrieve, and refresh data. 

One memory port connects to the processor, and the other connects to 

a display adapter. One display adapter can service two different memory 

modules. The processor reads from and writes to memory; the display 

adapter initiates memory refresh and reads data from memory to refresh 

the data on the displays. Memory refresh and display refresh operations 

take place independently of the processor. However, when a display adapter 

and the processor require simultaneous service the display adapter is given 

priority. 
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C75- 1854 
Figure 3-21. l 6K Memor y M odule 

Memory refresh is necessary because the data stored in the MOS 

memory elements decay s with time. The display adapter(•) initiates a 

refresh cycle e v ery 64 . 1 µs, during the time that the line sync (LS) and 

display (DA) characters are sent to the monitor controllers (refer to display 

adapter operation). Each refresh cycle takes 1. 28µs, with a total of 32 

cycles needed to refresh the entire memory; refresh thus consumes 2 per­

cent of the total memory available time. Read from memory operations 

from both the processor and display adapters take 800 ns, and processor 

write to memory operations take 1. 28 µs. All write operations are per­

formed by the processor. (Refer to Table 3-13 for the memory buffer 

assignments.) 
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3. z. 3.1 Memory Organization. Each SK memory module (see Figure 3-ZZ) 

is composed of 64 3Z x 3Z bit chips (or 64 3Z x 64 chips for the 16K modules) 

arranged in four 10Z4 (Z048*) 16-bit word groups. Each module, therefore, 

contains 4096 (819Z*) words of storage. There are two sets of address lines. 

The A set come from the processor and the B lines come from the display 

adapter, They both perform the same function. Address lines 0, 1, and Z (0 

and l*) select one of the modules. Address lines 3 and 4 (Zand 3*) select one 

of the four word groups (A, B, C, or D). Address lines 5 through 9 (4 - 9*) 

and 10 through 14 point to the word location by selecting its X and Y coor­

dinates, respectively. Thus each of the 16 1 OZ4 or Z048* bit chips in a 

selected group contain one bit of each of the 1 OZ4 or Z048* words stored in the 

group. 

Within each chip is a 3Z x 3Z (3Z x 64*) MOS memory matrix, plus gating, 

temporary storage, and addressing circuitry (see Figure 3-Z3), The 3Z bit 

columns selected by address lines 10 through 14 for all memory chips in the 

4 groups are read out into 3Z bit temporary storage registers during the first 

phase of the memory cycle (01). There is a temporary storage register for 

each memory chip. During the second phase of the cycle (0Z), the data is 

read back into the same memory locations, thus providing the necessary re­

fresh for the selected 3Z bit columns of data in each of the 4 groups in the 

memory module. 

During write operations, while the 32 bit columns are in the temporary 

storage registers, the appropriate row of bits is selected, from the selected 

group's sixteen 3Z-bit columns by decoding address lines 5 through 9 (4 

through 9'~~ Only the selected group may be written into. Writing occurs dur­

ing phase 1 of the memory cycle. Phase Z is identical with the refresh opera­

tion described above. 

For read operations, there is no phase 2 of the memory cycle, so all 

reads occur in a shorter time period (800 ns) than all refreshes or writes 

(1. Z µ s). The chip select (CS) gate gates out the selected bits from the 

temporary storage register onto the data output lines. Address bits 2 through 

9 select the bit row to output. 

3. z. 3. Z Basic Memory Timing. See Figure 3-Z3. Each memory module 

remains in the standby mode until it has been selected by the activation of 

the associated Display Adapter Request line, DAREQ (or LKOUT*) or 

selected by the processor through appropriate coding of address bus lines 

AO, Al, A2. Once selected, the memory module goes into a busy state to 

prevent interference from any subsequent memory request until this memory 

cycle has been completed. The busy state also initiates an internal counter 

that serves as timing control during the memory cycle. 

*16K memory 
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MODULE 
SELECT 

+ 0, 1,2 
(0,1)' 

-------------------, 
16 32 x 32 

BIT CHIP~~§~~~~~m 
Ill"'----

GROUPA--7 

GROUPC7 

GROUPD7 

1024 WORD 
GROUP 
SELECT 
3,4 
(2,3)• 

CHIP ROW 
SELECT 
5-9 
(4-9)' 

1024/204B• 
BIT 
CHIPS 

1024/204B• 
BIT 
CHIPS 

1024/204B· 
BIT 
CHIPS 

CHIP COLUMN 
SELECT 
10-14 

16 BIT DATA IN BUS 

16 BIT DATA OUT BUS 
I 
I 

___ _J 
•16K MEMORY MOUJLE 

Figure 3-ZZ. Module Memory Organization 
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After the addressing, a phase 1 (Jill gate signal is sent to the memory 

chips to read out the column-of data addressed by the column address lines" 

from the storage array into the temporary storage refresh registers. The 

next step depends upon the_ requested operation. In the read mode, one data 

bit from each of the 16 addressed memory chips storage registers is read out 

to the appropriate data output line - DMDOB for display data out (DAREQ 

high) and CPMDOB for processor data out (DAREQ low). A data output strobe 

is also generated (DADOS or CPDOS) to signal that valid data is now on the 

output bus, In the write mode, each of the 16 data bits is read from the data 

input bus (CPMDIB) into its associated addressed temporary storage register 

refresh cell. In the refresh mode, only the columns are addressed and the 

associated column in each of the four groups is read into the temporary storage 

storage refresh registers. After this no action occurs for the balance of the 

phase 1 gate signal. 

At the completion of phase 1, the timing control circuit either returns 

the system to a not busy state (if a read has been performed) or initiates a 

phase 2 (JiZ) gate signal (if write or refresh is being accomplished). Memory 

chip circuit action is similar for write and refresh during phase 2. For write, 

the information contained in the 32 pr 64*) refresh register cells is read back 

into the addressed column of the memory chips. For refresh, the information 

contained in all the refresh storage registers for the four groups is read back 

into the addressed memory chip columns. In memory refresh mode, the dis­

play adapter addresses (Bl0-Bl4) and refreshes each memory column in turn. 

3. 2. 3. 3 Interface Signals. This section describes the memory interface 

lines shown in Figure 3-23. Address bus A from the processor (ADDR Bus 

A) contains the selected module address on lines AO, Al, and AZ, and the 

selected word address within that module on lines A3 through Al4. In addition, 

Al 5 is provided to select either left or right byte during a write operation. 

Address bus B from the associated display adapter (ADDR Bus B) con• 

tains the selected word address within the module on lines B3 (BZ)* through 

B 14. No byte operation capability is provided to the displays and the module 

select is hardwired through a dedicated DAREQ (LKOUT)* line, one for each 

module. 

CPREQ indicates that the processor is requesting a memory operation. 

If the memory is not busy and a lockout signal has not been sent from the 

display adapter, presence of this signal will start a memory cycle in the re­

quested module. If the memory is busy, or lockout is present, the processor 

(GP) memory cycle will not start until these two lines are both clear. 

*16K memory 
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Display lockout (LKOUT) is a signal line from the display adapter notify­

ing the memory module that a display request is imminent, and it prevents 

the implementation of a processor memory request at this time,, thus giving 

priority to the display adapter. In the 16K memory LKOUT is used in place 

of DAREQ. 

Backplane address lines HO, Hl, and HZ designate the proper bit coding 

for the module address. By having this address hardwired on the backplane 

instead of in the memory module, all memory modules are kept identical and 

interchangeable. 

The data in bus (CPMDIB) is a 16 line parallel bus that allows complete 

memory words to be written into memory. 

The read/write line indicates whether a processor read or write opera­

tion should be performed. 

The word line is utilized by the processor to distinguish between byte and 

word operations during a write cycle. 

The display adapter request line, DAREQ (LKOUT)* is a separate line for 

each memory module from its associated display adapter. It notifies the 

memory module that a display memory cycle is requested. The module, un­

less already busy, will immediately initiate the requested cycle. 

The refresh line (REF) is used by the display adapter to tell the memory 

whether a read or refresh operation should be performed. 

Refresh enable (REFEN) is a ground signal used to notify the display 

adapter that the memory module is connected to the system. 

The display adapter data output strobe (DADOS) is used as a timing signal 

by the memory module to tell the display adapter when valid data is present 

on the corresponding data output bus. The CP data output strobe (CPDOS) per­

forms a similar function for the processor. 

* 16K memory 
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Processor release (CPREL) and display adapter release (DAREL) are 

signals sent to either the processor or the display adapter depending on the 

memory operation being performed to indicate that the selected memory 

cycle is almost complete. 

There are two sets of data output lines - CPMDOB and DMDOB -

serving the processor and display adapter, respectively, Both are 16 bits, 

and are only valid during the associated output strobe. There are separate 

sets of display data output lines for each memory module, However, the 

processor output lines are connected in parallel between all memory modules, 

3. 2. 4 Multiplex Channel Controller 

The multiplex channel controller with its associated I/O device adapters 

provides an interface between the processor and the various low speed I/O de­

vices. As an interface unit, the controller receives and executes instructions 

from both the processor and the I/O devices, performs necessary data Buffer­

ing between them, and reports on the status of the I/O devices to the processor, 

The controller is mounted on a single plug-in board, as shown in Figure 3-24. 

Also physically located on this board is the keyboard adapter which is 

described in Section 3. 2. 9. 

3. 2, 4. 1 Multiplex Channel Controller Circuit Description, Figure 3-25 is a 

simplified block diagram of the multiplex channel controller, The controller 

contains various buffer registers, logic gates, a 16 word memory stack, and 

sequence control circuits. The controller interfaces with the processor over a 

16-bit bidirectional data bus, three control buses and a clock bus, It supplies 

two system clocks, the 160 ns and the 25 MHz clocks. One of the three control 

buses, the interrupt bus, allows the low speed devices, or device adapters, to 

interrupt the processor through the controller. A second control bus, the 

function code bus, is used by the controller to give instructions to the arithmetic 

logic unit (ALU) within the processor. The available function code instructions 

are shown in Table 3-1 O. The third control bus provides the necessary timing 

and response signals to transfer data and address information across the data 

bus, 

The controller interfaces with a maximum of eight I/O device adapters 

through an 8 bit adapter data bus, two control buses, and three individual 

control lines per adapter. These lines are adapter request (REQ), processor 

acknowledge (ACK), and processor enable (ENB). The control buses include 

the control out bus, with 10 control lines from the controller to all device 

adapters, and the control in bus, with 3 control lines in common from all de­

vice adapters to the controller, (A detailed description of all interface lines 

with the multiplex channel controller was given in Section 3.1.) 
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C74-1315 

Figure 3- 24. Multiplex Channe l Controlle r 

Hexadecimal 
Function Code 

2 

4 

5 

Table 3- 10. Function Code Instructions 

Name 

Output Word +N 

Input Word 

Input B yte 

Output Word 
Add 1 to memory 

Out Word 
Add 2 to memor y 

Function 

Add contents of memory to the value of 
word N sent to processor by controller. 
Send result to contr oller. DO NOT dis­
turb the value stored in memory. Out­
put the ALU, carry out fo r addition. 

Input a word to memory. 

Input a byte to memory address 
specified by contr olle r during address 
in. 

Output a word from memory to data bus ; 
then increment the word by 1 and put 
new value back into memory. Output 
ALU ; carry out for addition. 

Sarne as 4 above except increment by 2. 
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G74-1315 
Figure 3- 24. Multiplex Channel Controller 

Hexadecimal 
Function Gode 

2 

3 

4 

5 

Table 3-10. Function Gode Instructions 

Name 

Output Word +N 

Input Word 

Input Byte 

Output Word 
Add 1 to memory 

Out Word 
Add 2 to memory 

Function 

Add contents of memory to the value of 
word N sent to processor by controller. 
Send result to controller, DO NOT dis -
turb the value stored in memory. Out­
put the ALU, carry out for addition. 

Input a word to memory. 

Input a byte to memory address 
specified by controller during address 
in. 

Output a word from memory to data bus; 
then increment the word by 1 and put 
new value back into memory. Output 
ALU; carry out for addition. 

Same as 4 above except increment by 2. 

3-83 



Hexadecimal 
Function Code 

6 

7 

8 

C,D,E,F 

Table 3 -10. Function Code Instructions (cont) 

Name 

Output Word 

Output Word 
Add N to memory 

Set PC 

Function 

Output a word from memory. 

Output a word from memory to data 
bus, then increment the word by N 
(subsequently sent from controller). 
Put new value back into memory. 
Output ALU, carry out for addition. 

Input a word to program counter. 

Used by CE Console Only 

The controller responds to two basic instructions from the processor: 

Do I/O (either start or stop an I/O operation) and Read I/O (either read status 

or read and reset status). The processor places these instructions on the 

data bus in addition to the address code for the selected controller and device. 

The processor then raises the device address window (DAW) control line to 

identify this data as address information to the controller. For a start DIO 

instruction, the processor immediately places the effective address of the 

PIOT table for the addressed device on the data bus. The controller takes 

this data word and stores it in the effective address portion of its memory 

stack. From this point on, the controller takes control of the I/O operation, 

requesting information from the PIOT table, using the arithmetic unit in the 

processor as necessary through operation of the 4 bit function code bus, and 

writing data into, or reading data from, the designated portion of memory. 

The controller can also pass on a request from an I/O device to start 

an I/O operation, by raising its cycle request line to the processor. This line 

is enabled by the processor each memory cycle by means of the request start 

window (RSW) control line. 

Major circuits within the multiplex channel controller are the address 

compare circuits, the temporary store register, the byte buffer register, the 

ICB register., the interrupt register., a memory stack, and sequence control 

circuitry. 

The address compare circuits monitor the addresses presented on the 

processor data bus during a DIO or RIO instruction to determine the start of 

an input-output operation. When the correct controller address is decoded, 

the control sequencer starts (or stops) the appropriate I/O device, or reads 

its status from the ICB portion of the memory stack. After reading status, 

the processor can reset the ICB bits. To start an operation, the sequencer 

enables the addressed I/O adapter, stores the effective address (EA) and 

order code in the memory stack, and sends the appropriate order to the 

addressed I/O adapter. 
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The 16 bit temporary storage register (TSR) holds all data and instruc­

tions from the processor while the controller is responding to them. 

The 8 bit byte buffer register (BBR) holds all data transferred between 

the processor and the I/O device. During write mode, the BBR receives one 

byte of data at a time and transfers it to the I/O device data bus. In the read 

mode, the BBR receives the data from this bus and transfers it to the pro­

cessor data bus. 

The 8 bit ICB register holds the interrupt condition bits ([CB) when 

writing into or reading out of the memory stack. The interrupt condition byte, 

associated with each I/O device, contains within its 8 bits the reasons for 

the interrupt. These reasons are listed in Table 3- 11. 

Interrupt 
Condition Bit 

0 
1 
2 
3 
4 
5 
6 
7 

Table 3- 11. Interrupt Condition Byte 

Function 

Search Found 
Byte Count = 0 
Start Issued While Not Ready 
Device End of Record (EOR) 
Attention 
Error (CRC & Data Overrun) 
Not Used 
Not Used 

The interrupt register holds the interrupt bits associated with each I/O 

device after these have been compared to the interrupt mask stored in the 

PIOT table, This mask is brought into the temporary storage register during 

a Fetch Interrupt Mask instruction issued by the sequencer through the function 

code bus, It is compared to the bits stored in the !CB stack for the device be­

ing interrogated, If a match occurs (that is, if the processor is looking for the 

interrupt condition found), an interrupt line will be raised to the processor. A 

patchboard is supplied with the controller to specify the lines raised by each 

external device. (The processor will only respond to the interrupt if the exter­

nal interrupts have been enabled by the program. ) 

The memory stack stores 256 bits of data through flip-flop storage. It 

holds eight 16-bit effective addresses, eight 8-bit order codes, and eight 8-bit 

interrupt condition bytes, All eight associated I/O device adapters have their 

own assigned areas within the memory stack. The order code and the effective 

address is loaded during a Do I/O start instruction; the !CB data comes from 

the addressed I/O device or its adapter. 

Sequence control circuits contain the necessary timing logic and con­

trol circ.uitry to allow the multiplexer to perform each of its eight major 

functions: read I/O status, read/reset status, stop I/O, read, write, search, 

translate, and interrupt. The operation of each of these functions is shown in 

the functional flow diagrams, Figure 3-26. 
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Figure 3-Z6. Multiplex Channel Controller, Flow Diagram (Sheet 1 of 4) 
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FUNCTION CODE 4: OUTPUT WORD + 1 
ADDRESS IN: EA + 1-CPU 
DOW: BYTE ADDRESS-TSR 

INC BYTE ADDRESS--PIOT 

OMA CYCLE FETCH DATA BYTE 

FUNCTION CODE 6: OUTPUT WORD-CPU 
ADDRESS JN: BYTE ADDRESS (TSR)-CPU 
DOW: DATA BYTE AT BYTE ADDRESS-TSR 

ADDR ODD 
(TSR BIT 15 = 1) 
108 8·15-BBR 
ADDR EVEN: 
{TSR BIT 15 =O) 
1080-7-BBR 

NO READ 

YES 

INPUT DATA BYTE 
FROM ADAPTER TO BBR 

NO 

SEARCH 

FETCH BYTE ADDR 

FUNCTION CODE 4: OUTPUT WORD+ l 
ADDRESS IN: EA+ 1-cPU 
DOW: BYTE ADDRESS -TSR 

INC BYTE ADDRESS- PJOT 

OMA CYCLE INPUT DATA BYTE 

FUNCTION CODE 3: INPUT BYTE 
ADDRESS IN: TSR-CPU 
DATA IN' BBR -108 0-7 

-1088-15 
(DATA BYTE-CPU) 

NO 

Figure 3-26, Multiplex Channel Controller, Flow Diagram (Sheet 2 of 4) 
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EN.Ul.EADAPTER 
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AND STlOIES DATA 
RESET ACK TO ADAPT9 
CHECK BYTE COUNT 

IOFW: 10 FLAG 

SET INT. BIT OREO WITH 
INT. BYTE Fll:OM ICB 
STACK INTO IC I REG. 
IF ICI REQUEST RESET ACK 
AND OUTPUT REQUEST RESET 

L..---z:--- INT, BIT 0 SEARCH FOUND 
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2 START WHILE BUSY 

5 USEDIY 

DMACYCU FETCH INT. MASK 

~} EOR 

~ ADAPfER 

FUNCTION CODE 7: OUTPUT WORD ADD N 
ADDRESS IN: EA+ o-cPU 
DATA IN; o- CPU 
IOFW; SET INT IF 

INT. BIT FROM 
ICBRE(i.AND 
CORRESPONDING 
MASK BIT= I 

FETCH ORDER 
TO REPEAT VO 
OPERATION USING 
WORDS EA-f-5 AND 
EA+60FPIOT 

Figure 3-26. Multiplex Channel Controller, Flow Diagram (Sheet 3 of 4) 
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SEARCH 

DMACYCLE FETCH STB + N 

FUNCTION CODE l: OUTPUT WORD+ N 
ADDRESS IN: EA+ 4-CPU 
DATA IN: BBR-.CPU 
DOW: STB + (BBR}-TSR 

DMACVCLE FETCH (STB + N) 

FUNCTION CODE 6' OUTPUT WORD 
ADDRESS IN: JSR-CPU 
DOW: ADDRESS ODD 108 BIT 8 

OR 
ADDRESS EVEN 108 BIT o, 
SET SEARCH FOUND 

DMACYCLE FETCH TTB + N 

FUNCTION CODE 1: OUTPUT WORD+ N 
ADDRESS IN: EA +3-CPU 
DATA IN: BBR-CPU 
DOW, TTB + {BBR)-TSR 

DMACYCLE FETCH (TTB + N) 

FUNCTION CODE 6• OUTPUT WORD 
ADDRESS IN: TSR-CPU 
DOW: ADDR ODD: 

108 s-1s- BBR 
ADDR EVEN• 
IOB 0-r--+ BBR 

YES 

SET SEARCH 
CHARACTER 
FOUND 

INTERRUPT 

Figure 3-Z6. Multiplex Channel Controller, Flow Diagram (Sheet 4 of 4) 
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3. 2. 5 Motherboard Description 

The motherboard, Figure 3-27, holds the various adapters used with 

the PTS-100 system. It provides the interconnection wiring between these 

adapters and the multiplex channel controller. Table 1-2 (Chapter 1) indicates 

the amount of space occupied by each I/O device adapter on the motherboard, 

and the number of multiplex subchannels required. Each motherboard , then, 

can support from one to four I/O adapters, depending upon the adapter's size. 

Since each multiplex controller has either seven or eight subchannels avail­

able (one subchannel is assigned to the keyboard adapter), the required num­

ber of multiplex controllers and motherboards required in a system, after the 

number and type of 1/0 devices have been specified, can be determined (refer 

to Table 1 -2 ). 

The motherboards also contain a s e ries of 48 screw switches to 

specify to the multiplex controller which low speed device is attached to each 

data port (Figure 3-28). Specifically, they connect the request, acknowledge, 

and enable lines to a specific device adapter. For those adapters having both 

transmit and receive functions, screw switches are provided for both transmit 

and receive signals. 

C-73-5 65 

Figure 3 -27 . Motherboard with I/O Adapter 
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ADAPTER Pl 

}
TO/FROM 
ADAPTER 

ACK* 
PORT 
0 

iWr~?L~X CHANNEL 
CONTROLLER 

*ACK, ENB, OR REQ. 

Figure 3- 28. Motherboard Simplified Screw Switch, Wiring Diagram 

3. 2. 6 Display Adapter 

The display adapter (DA) provides the interface between the monitor 

controllers (which drive the displays) and the memory modules. The DA also 

multiplexes keyboard data from the monitor controllers for transmission to 

the keyboard adapter in the multiplex channel controller. 

Each display adapter can handle a maximum of eight monitor control­

lers, and there is a maximum of four display adapters in a PTS system, 

depending upon system configuration. Each adapter is physically packaged 

on one plug-in board, as illustrated in Figure 3-29. 

There are three models of display adapter: A, B, and C. All models 

are backwards compatible except the A model, which can only be used with 

BK memory modules; it has a standard 2ms refresh period; the B and C 

models can be used with either the SK or 16K memory modules using 1 or 

2ms refresh; only the C model can be used with coaxial cable to the monitor 

controllers, in which case optional control and receiver modules are plugged 

into the display adapter(s). 
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ADAPTER 
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Figure 3-29 . Display Adapter 

RECEIVER 

C75-l 848/l 850 

Figure 3-30 is a simplified block diagram of the display adapter. The 

adapter performs four functions : generates 2 ms and 64 . l µs system clocks; 

time multiplexes keyboard data; initiates memory refresh; and formats of 

display data. 

3. 2 . 6 . 1 System Clocks . The display adapter uses the 25 MHz clock from 

the multiplex channel controller as the master clock for its own timing cir­

cuits. These circuits synchronize internal adapter operations, and produce 

67 ms, 2 ms and 64, 1 µs clocks . The 67 ms clock synchronizes the keyboard 

adapter, and the 2 ms and 64. 1 µs clocks are used both internally and as sys -

tern clocks (64 . 1 µs is the time of one horizontal display sweep line). 
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Figure 3-30, Display Adapter Simplified Block Diagram 
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Sync in (SI) and sync out (SO) lines are provided to interlock all display 

adapters inthe PTS-100 model 1020 so that the display adapter installed in 

board slot Al6 provides the master timing for all adapterso The SO signal is 

the SI signal delayed by eight horizontal display line times or 5120 8 µso This 

staggers the display adapter timing and keeps the returned keyboard data 

separateo Only the first display adapter produces the keyboard adapter 

master timing signals; all other display adapters are synchronized to the firs to 

3o 2o 60 2 Memory Refresh Circuitso Each display adapter initiates memory 

refresh for its associated two memory modules every 640 1 µso Memory re­

fresh takes place during the time that line sync (I.S) characters are sent to the 

monitor controllerso All the even numbered modules are refreshed first, 

followed by all the odd numbered modules, both being completed during the 

same line sync time period (5ol2 µs)o Even though the other display adapters 

are offset in time, all refresh occurs during the same time, since the offset 

is an even multiple of line sync character times. 

Refresh is accomplished by the display adapter which raises its refresh 

(REF) and appropriate display request (DAREQl or DAREQ2) lines, and 

cycles through all of the 32 memory column addresseso The memory is 

organized so that a column of data in each of the 16 chips in all 4 groups on 

the memory board is refreshed at the same time, thus completing refresh for 

each memory board (either SK or 16K) in 32 refresh cycleso Since a refresh 

cycle is completed every 640 1 µs, complete memory refresh takes 2o 05 mso 

When two memory boards are installed they are refreshed alternatelyo 

Memory refresh circuitry is located on the memory modules, with only the 

timing_. column address counter, and refresh initiation circuitry located on 

the display adaptero No data can be sent to the display adapter during 

memory refresh, so refresh occurs during display line sync time periods, 

when no data is required by the displayo 

3o 2o 60 3 Keyboard Data Circuitso The data from the keyboards (maximum 

of four per monitor controller) is carried from the monitor controller to the 

display adapters over the same lines used for sending display data to the 

monitor controllerso The display data uses balanced lines, and the keyboard 

data uses unbalanced lines, thus ensuring separation of the data (except for 

coax; refer to Section 3o 2o 60 6)0 The received data is applied to keyboard data 

gates in the display adaptero These gates multiplex the data from each key­

board into a single data stream (at a 150 6 kHz bit rate) and send it to the 

keyboard adapter (See Section 3o 2o 9)o 

An 8 bit data character is gated out from each keyboard once every four 

display refresh frames, or 15 times a secondo The keyboard gating sequence 

is shown in Table 3-12, and it occurs regardless of the number of keyboards 

in actual use. 
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Table 3-lZ. Keyboard Sequencing 

Display Data 
Adapter Transferred 

Channel to During Display Keyboard Nuznbers & Addresses 
Display Monitor Horizontal 
Adapter Controllers Line Nuznber Frazne 1 Frazne Z Frame 3 Frazne 4 ----

MC Port 0 MC Port 1 MC Port Z MC Port 3 
1 1- 8 Kl (81) K33 (Al) K6S (Cl) K97 (El) 
z 9- 16 KZ K34 K66 K98 

3 17- 24 K3 K3S K67 K99 
4 ZS- 32 K4 K36 K68 KlOO 

1 z 33- 40 KS K37 K69 KlOl 
z z 41- 48 K6 K38 K70 Kl OZ 

3 z 49- S6 K7 K39 K71 Kl03 
4 z S7- 64 KB K40 K7Z Kl04 

1 3 6S- 7Z K9 (89) K41 (A9) K73 (C9) Kl OS (E9) 
z 3 73- 80 

Km j K4Z 

j 
K74 

j 
Kl06 

j 
3 3 81- 88 Kll K43 K7S Kl07 

4 3 89- 96 KlZ K44 K76 Kl08 

1 4 97-104 Kl3 K4S K77 Kl09 
z 4 lOS-112 Kl4 K46 K78 KllO 

3 4 113-1 zo KlS K47 K79 Klll 
4 4 1 Zl -1 ZS Kl 6(90) K48 (BO) KBO (DO) KllZ (FO) 

1 s 129-136 Kl7 K49 K81 Kll3 
z s 137-144 Kl8 KSO KBZ Kll4 

3 s 14S-l SZ Kl9 KSl K83 KllS 
4 s 1S3-160 KZO KSZ K84 Kll6 

1 6 161-168 KZl KS3 KBS Kll 7 
z 6 169-176 KZZ KS4 K86 Kll8 

3 6 177-184 KZ3 KSS K87 Kll9 
4 6 18S-19Z KZ4 KS6 K88 KlZO 

1 7 193-ZOO KZS (99) KS7 (B9) K89 (D9) KlZl (F9) 
z 7 201-208 

~' j KSB 

j 
K90 

l 
KlZZ 

j 
3 7 209-Zl 6 KZ7 KS9 K91 KlZ3 

4 7 Zl7-ZZ4 KZB K60 K9Z KlZ4 

1 8 ZZS-Z3Z KZ9 K61 K93 Kl ZS 
z 8 233-240 K30 K6Z K94 KlZ6 

3 8 241-248 K31 K63 K9S KlZ7 
4 8 249-256 K3Z (AO) K64(CO) K96 (EO) KlZB (80) 

A keyboard load occurs under control of bit 8 in the display address 

character. When this bit is a one (once every display frazne) an 8 bit character 

frozn one of the four associated keyboards is allowed to pass through the 

znonitor controller and display adapter to the keyboard adapter. The keyboard 

which is selected in any given frazne is controlled by bits 1 and Z of the display 

address character. These bits change once each frazne counting to four for 

the four attached keyboards. Hence, any given keyboard's data is accepted 

every four fraznes (lS tiznes a second). 



To understand the keyboard timing, refer to Table 3-lZ. There can be 

up to four display adapters. Each display adapter requests keyboard data 

every 32 horizontal line times, from its eight associated monitor controllers. 

Each monitor controller alternates between its associated keyboards every 

fourth frame. Each display adapter is offset by eight horizontal line times 

from the preceding display adapter, and each requests keyboard data from 

its associated monitor controllers every 32 line times. It takes eight hor­

izontal line times to transmit the keyboard character serially (eight bits at 

64. l µs per bit). Thus, with the exception of the final four line times in any 

display frame, all available time is multiplexed among all keyboards when a 

full complement (1 ZS) of keyboards is attached to the system. The time 

slots are still provided, even if fewer keyboards are attached. 

The monitor controller is discussl!d iii Hl.t:Jte detail later in this section, 

and a listing of all keyboard codes is presented in Section 3. 3. 

3. z. 6. 4 Display Format Control, The data for each display is stored in 

memory at the locations shown in Tables 3-13 and 3-14. The data for all 

displays attached to a display adapter (via the monitor controllers) is stored 

in the two SK memory modules or the top l 6K memory module connected to 

that adapter. The display adapter automatically reads the data alternately 

from the SK memory modules or alternately from the upper and lower halves 

of the top l 6K memory module under control of the display refresh address 

counters, formats it into eight data streams, and sends each data stream. to 

a monitor controller. For 16K memories an additional memory address line 

(BZ) is used to address the extra 3Z rows of memory data. (Refer to Sec­

tion 3. z. 3. ) This extra line is patched on patch C3 or CS. Prior to trans­

mission each data train is encoded in a Manchester code to provide clock 

information for the monitor controller (refer to Section 3. z. 7. l ). The 

following paragraphs describe the format of the transmitted data in general. 

Refer to Section 3. z. 6. 5 for details of variations of this data transmission 

as a function of the number and character formats of the attached displays, 

Note when the display adapter is used with 16K memory boards it rebeahes 

all 3ZK of memory but it can only read data for display refresh from the top 

l 6K memory board. 
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Table 3-13. Display Data Memory Buffer Locations and 
Keyboard Addresses 

1920 Char/Display 960 Char/Display 
960 Char/Display 480 Char/Display 80 Ch X 24 Lines 80 Ch X 12 Lines 

64 Ch X 30 Lines 64 Ch X 15 or 16 Lines 
40 Ch X 24 Lines 40 Ch X 12 Lines 

Display 
Adaptor Memory Key- Memory Key- Memory Key- Memory Key-

Buffer board Buffer board Buffer board Buffer board 
Address Address Address 

0400-07FF 

Ci 

0600-07FF 

89 89 0800-09FF " A9 A9 

C9 

91 91 91 

Bl 

DI 

99 99 l800-19FF 

B9 B9 

D9 D9 

IEOO-IFFF F9 

• 0 

8D 

AD 

2C00-2FFF 

95 " 95 

3600-37FF 

9D 9D 9D 

DD' 

4600-47FF 

4800-49FF 

4C00-4FFF 

4E00-4FFF 

" BZ 

5600-57FF 

5800-59FF 

5C00-5FFF 

6000-67FF 86 6000-63FF 86 60ao·-63FF 6000-6JFF 

6400-67FF 6200-63FF A6 

6400-67FF C6 6400-65FF c6 

6600-67FF E6 

6800-6FFF 6800-6BFF 6800-6BFF 6800-69FF 

6C00-6FFF 6A00-6BFF 

6C00-6FFF 6C00.6DFF 

6E00-6FFF 

" % 96 7000-7IFF 96 

7400- 77FF B6 7Z00-73FF B6 

7400-77FF D6 D6 

7600-77FF F6 

7800-7BFF 9E 7800-79FF 9E 7800-79FF 

7C00-7FFF 7A00-7BFF 

7C00-7FFF 
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Display 
Adaptor 

Table 3-13. Display Data Memory Buffer Locations and 
Keyboard Addresses (cont) 

1920 Char/Di•play 
80 Ch X 24 Lines 
64 Ch X 30 Lines 

Memory Key-
Buffer boa.rd 
Area Address 

9000-97FF 93 

9800-9FFF 

960 Char/Display 
80 Ch X 12 Lines 

64 Ch X l5 or 16 Lu><•s 

Memory Key-
Buffer board 

8400-87FF 

9800-9BFF 

9< 

9G 

F400-F7FF 

3-99 

960 Ch:.r/Display 
40 Ch X 24 Lines 

Memory Key-
Buffer board 

8000-83FF 

9000-93FF 93 

9400-97FF 

9C00-9FFF 

480 Char/Display 
40 Ch X 12 Lines 

Memory Key-
Buffer boa.rd 
Area Addretu 

8800-89FF 

CB 

9000-91FF __2_3 

9Z00-93FF 

9400-95FF 

%00-97FF 

9800-99FF 

A400-A5.FF 

A600-A7FF 

B800-B9FF 

D600-07FF 

D800-D9FF 

E400-E5FF 

E600-E7FF 

E800-E9FF 90 

98 98 

F600-F7FF 

F800-FBFF 

MARCH 1976 

44-8016-2 REV 1 



Table 3-14, LED Memory Buffer Assignments 

900 Charocter 
Display 480 Character Display 

Dhplay 1920 Character 
Adapter Channel Display Mon. 0 Mon. 1 Mon. 0 Mon, 1 Mon, 2 i'v\on. 3 

I 0780 03(0 07CO OIEO 03EO 05EO 07EO 
2 2780 23CO 27CO 21EO 23EO 25EO 27EO 
3 OFSO OBCO OFCO 09EO OBEO ODEO OFEO 

I 4 2F80 2BCO 2FCO 29EO 2BEO 2DEO 2FEO 
5 1780 13CO 17CO 1 lEO 13EO 15EO 17EO 
6 3780 33CO 37CO 31EO 33EO 35EO 37EO 
7 JF80 IBCO lFCO 1900 IBEO IDEO JFEO 
8 3F80 38CO 3FCO 39EO 3BEO 3DEO 3f'EO 

I 4780 43CO 47CO 4JEO 43EO 45EO 47EO 
2 6780 63(0 67CO 61EO 63EO 65EO 67EO 
3 4F80 43CO 4FCO 49EO 4BEO 4DEO 4FEO 

2 4 6F80 6BCO 6FCO 69EO 6BEO 6DEO 6FEO 
5 5780 53CO 57CO SJEO 53EO 55EO 57EO 
6 n80 73CO nco 71EO 73EO 75EO mo 
7 5F80 SBCO SFCO 59EO SBEO SDEO 5FEO 
8 7F80 7BCO 7FCO 79EO 7BEO 7DEO 7FEO 

I 8780 83CO 87CO 81EO 8300 85EO 87EO 
2 />J80 A3CO />JCO AJEO A3EO A5EO />JEO 
3 BFBO 8BCO SFCO 89EO BBEO 8DEO BFEO 

3 4 AF80 ABCO AFCO A9EO AlJEO ADOO AFEO 
5 9780 93CO 97CO 9JEO 93EO 95EO 9700 
6 8780 B3CO B7CO BIEO 83EO ll5EO B7EO 
7 9F80 9BCO 9FCO 99EO 98EO 9DEO 9FEO 
8 BF80 BBCO BFCO 89EO BBEO BDCO BFEO 

I C780 C3CO C7CO ClEO C3EO C5EO C7EO 
2 E780 E3CO E7CO E\EO E3EO E5EO E7EO 
3 CF80 CBCO CFCO C9EO CBEO CDEO CFEO 

4 4 EF80 ESCO EFCO E9EO EBEO EDEO EFEO 
5 0780 D3CO D7CO DJEO 03EO D5EO D7EO 
6 F780 F3CO F7CO FlEO F3EO F5EO F7EO 
7 DF80 DBCO D7CO D9EO DBEO DDEO DFEO 
B FF80 FBCO FFCO F9EO FBEO FDEO FFEO 

Figure 3-31 shows the composite signal from the memory modules to 

the display adapter and the serial data transmission betwee.n the dis.play 

adapter and the monitor controller for the 1920 character, 80 characters/ 

line, 24 line format. Information from the two associated memory modules 

is received one word at a time (two characters) for each of the eight monitor 

controllers in sequence. The first word is from memory module 1, board 

row D, word address 0, and is for monitor controller 1. While this word is 

being processed by the display adapter, a word from memory module 2, 

board row D, word address 0 is received for monitor controller 2, followed 

by a word from memory module 1, board row C, word address 0 for monitor 

controller 3. In similar fashion, words are received for all eight monitor 

controllers before a second word is received for monitor controller l. This 

sequence is continued until all 1024 words in each board row and memory 

module are transmitted, Some formats utilize all 1024 words for displaying 

characters. However, most only require a maximum of 960 words. In these 

formats, the remaining 64 words are not used, except for words 9 60 and 97 0 

which are utilized for status information. 
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As each word is received by the display adapter, it is stored in a 

separate serial shift register, one for each monitor controller. As the next 

seven words are being loaded into seven other shift registers, the first 

register is shifting its data out in a prescribed format. This serial data is 

encoded using FM for transmission to the monitor controllers over a shielded, 

twisted wire pair. 

The· format of the data shifted out is as follows: A line sync character 

(LS) and a display address character (DA) are inserted by the display adapter, 

followed by l 0 display characters and four zeros to round out the timing to an 

even 64. l µs per ten character grouping. This is followed by another LS, DA, 

and ten display characters with the four zeros for the second ten character 

grouping. This transmission is continued until a complete horizontal line of 

characters has been transferred (80 characters in the format shown in Fig­

ure 3-31 ). At this time an EOL character (end of line) is sent, followed by a 

series of zeros, a final LS and DA, and 84 ones, This completes transmission 

of one horizontal line of characters to this monitor controller,, and is followed 

by a second and remaining lines of characters (24 lines in the format shown), 

After all horizontal lines of characters have been transmitted, the remaining 

time is used for the transmission of status information to the LEDs (word 960 

and occasionally 970) while the displays are going through vertical retrace. 

Just prior to the transmission of word 970, a frame sync character is sent 

instead of the customary line sync character, thus ensuring that the displays 

stay in sync each frame. 

The display address (DA) character tells the monitor controller which 

display the information is for, and which keyboard is being interrogated. 

Each horizontal line of characters is vertically sliced by the character 

generator in the monitor controller into eight or ten display lines for char­

acter generation purposes, Eight lines are used with the 32 and 64 character/ 

line formats and ten lines are used for the 40 and 80 character formats. 

3. 2. 6. 5 Alternate Display Formats. Display formats available include 80 

and 40 characters Aine in either 24 or 12 line configurations and 64 characters/ 

line in either 30 or 15 lines, Selection among various formats is made by 

patch connections of the display adapter and screw switches on the monitor 

controller. When a 1920 character format is selected (either 80 chars/line, 

24 lines or 64 chars/line, 30 lines), only two display terminals may be 

attached to a monitor controller. When a 960 character format is selected 

(40 chars/line, 24 lines; 80 chars/line, 12 lines; or 64 chars/line, 15 lines), 

a maximum of four (identical format) displays may be attached to a monitor 

controller. Finally, if a 480 character format (40 characters/line, 12 lines) 

is selected, four displays may be attached, The display adapter patches 

control the area of memory from which each display receives its data and 

control some format timing changes, 
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Figure 3-32 shows the composite signal utilized in the 64 characters/ 

line, 30 line display formats. The diagram is similar to Figure 3-31, 

except that only 32 words (64 characters) are read from memory for each 

line. Thus, the EOL character follows the thirty-first character, and only 

44 zeros are used to complete that character grouping. The entire line is 

transferred in 512. 8 µs, instead of 641 µs. The display only has eight hori­

zontal lines during this time period instead of ten lines for the 80 character 

format. Since the same number of total characters are transferred in both 

cases (1920), and the same number of total display horizontal lines employed 

(240), both formats complete their final display line at the same time. 

However, the location of the frame sync character is changed from hori­

zontal line 250 to horizontal line 248. 

Figure 3-33 shows the composite signal utilized in the 40 character/line 

24 line format. This is similar to Figure 3-31, except that the 80 characters 

per horizontal line are distributed between two display terminals. The first 

two characters (first memory word) are sent to the first display and the 

second two characters sent to the second display, alternating for the entire 

80 characters. Since the output alternates between displays, memory loca­

tions must alternate as the data is transferred in. This is accomplished 

through a patch, which alternately adds a bit in position 8 of the memory 

address word counter as the two different display memory locations are 

being utilized. 

Figure 3-34 shows the composite signal utilized in the 80 character /line, 

12 line format. This is also similar to Figure 3-31, except that every other 

line of data goes to alternate display terminals, and the internal patch forces 

the memory counter to alternate between 0 - 511 and 512 - 1063 memory 

locations through control over bit 9. Each display still goes through all 260 

horizontal scanning lines; however, data is only presented on every other set 

of 10 lines. 

Figure 3-35 shows the composite signal used in the 40 character /line, 

12 line format. This combines the alternation of displays and memory loca­

tions described under the last two format descriptions. 

Finally, Figure 3-36 shows the composite signal employed in the 64 char­

acter /line, 15 line formats. It is similar to the 64 character 30 line format, 

with the alternate line sequencing system employed. 
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3 . z. 6. 6 Coaxial Cable Adapter. The coaxial cable adapter is an option 

that permits the monitor controllers (Model F) to be connected to the display 

adapters (Model C) using RG6ZA/U coaxial cable instead of shielded twisted 

pair. When using coax, the display data sent from the display adapter to the 

monitor controller and the keyboard data sent from the monitor controller to 

the display adapter both use the same coax cable on a time-shared basis. The 

coax adapter consists of four piggyback plug - in circuit boards . Three of the 

boards - two identical high speed receiver modules, and a control module 

(see Figure 3-29) - plug into each display adapter. The fourth board plugs 

into each monitor controller; i t is a dual high speed transmitter module 

(shown mounted in Figure 3-37). 

c 75-1849 

Figure 3-37 . Monitor Controller F PC Board 
(with Cable Adapter Transmitter Module) 
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The transmitter module contains two storage shift registers, timing 

and preamble circuits and two high speed transmitters, one for each l 9ZO 

character screen, The keyboard data is generated in the same way as before, 

except that instead of being transmitted directly to the display adapter it is 

temporarily stored in the shift registers. Then during the seventh line for 

64 character formats or during the ninth line for 40 and 80 character formats 

the transmitters on the display adapters are inhibited and the keyboard char­

acter is sent to the display adapter in one short burst. The keyboard char­

acters are preceded by a unique preamble (01011110) which is also generated 

by the transmitter module, The keyboard character is sent during the time 

that zeros would have been transmitted by the display adapter so no display 

data is lost. The monitor controller clock "free runs" during this period. 

The keyboard data is sent over the cable at 1. 56 MHz using the same self­

clocking Manchester code as is used by the display adapter to send display 

data. 

After the keyboard data has been sent, the display adapter transmitters 

are turned on and the next lines of data from the display adapter are sent to 

the monitor controller. The next line is 84 ones, followed by ic16 or 1E 16 
which resynchronizes the monitor controller to receive the display data. 

When the cable adapter is installed, the normal receivers on the display 

adapter are not connected and the cable adapter receivers take their place. 

The received keyboard characters are amplified by the associated trans­

former-coupled high speed cable adapter receivers. The cable adapter con­

trol module selects the receive keyboard channel, temporarily stores the 

keyboard character, detects the preamble, and synchronizes its timing to 

the received character. Then if the preamble is correct at the end of the 

64. 1 µs line time, it shifts the keyboard character at a 390 kHz rate out to 

the keyboard adapter on the multiplex channel controller. The control 

module also produces the keyboard strobe signal, which gates the keyboard 

character into the keyboard adapter. The PI signal interlocks the cable 

adapters so that the cable adapter on the lowest display adapter in the back­

plane produces the keyboard strobe for all the cable adapters. The keyboard 

strobe is four bursts of eight pulses 1Z8 µs apart, repeated every 2 milli­

seconds. The following chart gives keyboard timing. 

See Figure Z-4 for DA-MC cable connections and dual mode cable 

restrictions. 
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DA Sends 
Keyboard 

DA Load to 
Channel MC During 

No. Line No. 

1 0 
2 32 
3 64 
4 96 
5 128 
6 160 
7 192 
8 224 

Cable Adapter 
Keyboard Timing 

Keyboard Data From 
MC Sent to DA 

During Line No. 

64 Char. 80 Char. 

6 8 
38 38 
70 68 

102 98 
134 128 
166 168 
198 208 
230 228 

3. 2. 7 Monitor Controller Operation 

Keyboard Character Sent 
From DA to Mux During 

Line No. 

DAl DA2 DA3 DA4 

9 11 13 15 
41 43 45 47 
73 75 77 79 

105 107 109 111 
137 139 141 143 
169 171 173 175 
201 203 205 207 
233 235 237 239 

The monitor controller printed circuit boards (Figure 3-37) provide the 

interface between the data display and keyboards and the display adapters in 

the PTS-100 processing system. There are five versions of monitor con­

trollers: B modified, C,D,F,K, and a special B-16 controller. Monitor 

controllers B modified, Bl 6, and C can accommodate one 1920 character, 

two 960 character, or four 480 character display terminals. Monitor con­

trollers D, F, and K have an opt:ion to accept two 1920 character or four 

960 or 480 character displays. The differences between monitor controller 

types are discussed in Section 3. 2. 7. 3. 

During keyboard data entry, the monitor controllers send the keyboard 

data from the keyboards to the display adapters where it is sent to the multi­

plex channel controller, where the codes are translated to ASCII and stored 

in the memory. During display refresh, the monitor controllers convert the 

ASCII coded data characters from memory via the display adapter into dot 

patterns, and send them to the displays along with horizontal and vertical 

sweep signals. In systems where the displays/keyboards are located within 

200 feet of the processing unit, the monitor controllers are mounted inside 

the processing unit cabinet, In systems where the displays/keyboards are 

located remotely, the monitor controllers are mounted in the remote con­

centrator cabinets. 

3,2.7.1 Monitor Controller Functional Description. Figure 3-38 is a 

simplified block diagram of the monitor controller circuits. Data from the 

DA is encoded using the Manchester system where the data is exclusive ORed 

with the 1. 56 MHz clock. This ensures that there is at least one transition 

per bit in the data stream. The resulting data stream contains 7 80 kHz and 
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1. 56 MHz frequency components, which allow the MC to use bandpass filters 

with transformer coupling to improve noise rejection and eliminate ground 

potential differences. The Manchester encoded serial character data from 

the display adapter is decoded to restore the zero crossings, the clock 

extracted, and the data entered into a serial shift register, where it is read 

out in 8 bit parallel bytes. The extracted l. 56 MHz clock drives the data-in 

timing circuits, which count the incoming bits to determine the time of 

occurrence of data characters, line sync, frame sync, display address, and 

other signals. These circuits then gate the input data into the appropriate 

decoder, line load, or LED registers. 

During the time of horizontal display line 241 (see Figure 3-31),the two 

8-bit bytes from memory location 960 are gated through the LED drivers to 

the LED status indicators on displays 1 and 2. During the time of horizontal 

display line 251, the two 8-bit bytes from memory location 970 are gated 

through the LED drivers to the LED status indicators on displays 3 and 4, 

Each bit in the bytes controls one indicator. Some of the available options 

affect the LED status indicators. These are discussed in Section 3, 2. 7. 3. 

The decoder decodes the sync, keyboard load, and display address 

characters and gates the display timing circuits which clock the displays, key­

boards, and data output circuits. The line load register loads complete lines 

of data characters (80 for 80 character/line formats) and transfers them one 

line at a time to the line store register. The line of characters circulates in 

the line store register for a period of nine horizontal display line times 

(seven for certain formats). During the following line time, the line store 

register is reloaded with a new line of characters. The line store register 

presents each character in the circulating character line to the character 

generator once during each horizontal line time. 

Two character generators are provided, one supplying 64 numerical and 

upper case characters, and the other, 32 lower case characters. Each char­

acter generator contains a 7 x 7 or 7 x 9 dot matrix for every character or 

symbol to be displayed*. The character codes address the applicable dot 

matrix.es. The first time a line of characters is presented to the character 

generator, the generator outputs the dot matrix pattern for the first slice of 

each character in the line. The second time the line is presented, the char -

acter generator outputs the dot pattern for the second slice, and so on through 

slice 9, whereupon a new line of characters is loaded into the line store register 

and read out starting with line 11. Certain configurations, notably 15, 16, and 

30 line formats only utilize 7 slices for sending the characters. The deletion 

of the last two slices prevents use of the lower case characters. 

*some monitor controllers use character generators that are composed of 
PROMs instead of monolithic ICs. In these cases the PROMs are mounted on 
a piggyback plug-in module that plugs into the character generator chip socket. 
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The slice dot patterns are temporarily stored in character store 

registers and shifted out serially to the displays by serial shift registers. 

Gating signals from the display timing circuit selectively enable the shift 

registers to the displays. The gating signals are derived from bits 1 and 2 of 

the display address characters that accompany each line of characters. 

The cursor, which is the eighth bit in each character code, is picked off 

in the line store register and sent to the output circuits to intensity modulate 

the associated character slices. 

The display horizontal and vertical sweep signals are produced by hori­

zontal and vertical drive circuits under control of the display timing circuit 

and in synchronism with the video to the displays. 

The keyboards are clocked with a 15. 6 kHz signal from the display timing 

circuit and polled by the Request signal 15 times per second when the keyboard 

load pulses occur. The keyboard load pulses are initiated by bit 8 of the dis­

play address characters, They are detected by the decoder and applied through 

the display timing circuit to the request circuit. The appropriate display 

address code with bit 8 set occurs once every four display frames as discussed 

in Section 3. 2. 6, The keyboard data are then transmitted to the display 

adapter at a 15. 6 kHz bit rate or if a coax cable adapter is used, at a 1. 56 

MHz rate. The keyboard signal to the display adapter is a gated 40 ma +12V 

signal with appraK imately 2. 5V developed across the DA 62 ohm load. 

3, 2. 7. 2 Display Line /Character Format Selection. Chip switches or 

manual data chips (model F) on the controller boards modify the circuits to 

interface with the different displays. The chip switches or data chips control 

the number of characters (480, 960, or 1920), number of character lines (12, 

15, 16, 24, or 30), and number of characters per line (40, 64, or 80). The 

switch and data chip settings are made at system installation to reflect the 

system character and line configuration. The settings, made at location E6, 

LS or DB are shown in Chapter 2. 

3. 2. 7. 3 Monitor Controller Variations. Several different types of monitor 

controllers are available, providing various system options (see Table 1-4 

for the options). Monitor controller B Modified is the standard module, pro­

viding the basic system, without options. Monitor controller C provides 

identical functions as B Modified, but in addition offers two LED options and 

an intensity field option. When selected, one LED option shows display power 

on, and the other provides an audio tone signal instead of the LED indication. 

The intensity field option allows control over character intensity. Two 

intensity levels are provided, besides blank field. Under program control, a 

special character representing high, low, or blank field is transmitted with 

the normal data stream of characters. This changes the intensity level of all 
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characters after that time until a second special intensity field character is 

transmitted. By sending one special character followed by a regular d'!-ta 

character, or data word, or data line(s) and then a second special character, 

the programmer has control over the intensity of a single character, word 

or line(s) as desired. By using the blank field, the program can prevent 

certain data from being displayed on a given terminal. This option is 

implemented by a decoding network that recognizes the special characters 

and changes the intensity level of the characters prior to transmitting them 

to the terminal. A blank space will occur on the display for each special 

character. 

Monitor controller D is similar to monitor controller C, offering the two 

LED options and the intensity field option. In addition, it provides the cap­

ability of driving two 1920 or four 960 or 480 character displays. However, 

monitor controller D cannot be used with a 64 character format. Monitor 

controllers F and K have all the options of the D model as well as several 

others: they can handle all display formats (model K does not use 64 x 16); 

they have an optional blank and blinking data field; they can display 96 and 

128 characters in 8 or 9 lines (32 char on 9 lines and 64 char on 8 lines); 

they have optional blinking, box or underline cursors, and they can use the 

coax cable adapter (refer to Section 3. 2. 2. 6 for the description). Like 

model D the models F and K monitor controllers can also accommodate 

two 1920, four 960, or 480 character displays. All of these monitor con­

trollers have dual front ends to handle the second display adapter data 

channel, which provides the data for the added display(s). The simplified 

block diagram of the front end circuits is shown in Figure 3-39. The two 

input cables mU>t be connected to the same display adapter to provide pro­

per timing. 

The front ends of monitor controllers D, F, and Kare similar. They 

have dual transmitter /receivers and dual serial shift, line load, and line 

store registers. Model D has a single decode and clock extraction circuit 

whereas models F and K have dual circuits. The cable delay equalizer 

electronically delays the faster data stream and lines it up with the slower. 

This corrects for any delay introduced by different length cables and puts 

the two data streams back in sync. The selector alternately selects the 

data stream to feed the character generator. In model D, the LED signals 

are taken off after the serial shift registers; on models F and K they are 

taken off at the selector. All other circuits are shared by the displays. 

Model F offers a sixteenth line of characters in the 64 ch/line 960 character 

format. Thus, it offers 1024 characters instead of 960. 

Monitor controller B-16 is very similar to controller B modified. It 

offers one LED option (power on) only, and no intensity field option. How­

ever, it also offers a sixteenth line of characters in the 64 x 15 line 
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configuration (1024 characters instead of 960). The sixteenth line is flashed 

on and off at a 3 Hertz rate to attract attention. In this option, all the avail­

able memory spaces assigned to the display are utilized. 

Monitor controller K also has the option of using a cursor word in 

memory to provide the cursor location instead of bit 8 of the character. 

Bit 8 of the characters can then be optionally used to turn the selected 

data field option on or off. When the cursor register option is imple­

mented, a count that indicates the position of the cursor is maintained in 

memory by the program. There is one cursor count for each display and 

it is stored in the memory area assigned to the display. The program 

changes the count whenever keyboard data is received from the associated 

display. 

The cursor count is sent to the monitor controller and stored in 

its cursor register during the word immediately following the LED word. 

There is only one cursor register on a monitor controller. When loaded, 

it is counted up to zero at which point the cursor is displayed on the 

associated display. Then the register is loaded with the count for the next 

display and the process repeats until a cursor has been displayed on each 

of the four displays on that monitor controller, whereupon it starts over 

again. Thus, in this niode a cursor is displayed on every fourth raster. 

3. 2. 8 Cabinet Backplane Wiring 

The PTS-100 is configured around a number of plug-in printed circuit 

boards and power supplies in the Central Processing Unit cabinet. These 

boards plug into an equipment cabinet, and utilize backplane wiring for 

interconnections. The arrangement of the boards is illustrated in Chapter 

l and Figure 6-1. 

In addition to connector wiring, the backplane circuitry also includes 

four sets of bus wires, hardwired address circuitry, configuration con­

nections, and miscellaneous components. The four sets of bus lines are 

the memory bus, display adapter bus, device adapter bus, and I/O bus. 

To make the boards interchangable, all addressing is on the backplane. 

Thus, each memory and DAM board picks its address through three back­

plane connections (HO, Hl, and HZ) that provide the necessary address 

code information for the address compare circuits. Similarly, the display 

adapter boards are hardwired to the proper memory modules through the 

backplane wiring and, in addition, are interconnected together through the 

sync in (SI) and sync out (SO) lines. A jumper is provided at all display 

adapter locations except for the board plugged into location Al 6 (models 

l 020 and 1030). This jumper interconnects lines PI and PO (program in 

and program out), preventing all display adapters except Al 6 from 

3-117 



supplying system clock information. See Figure 3-88 for the DAM board 

locations in the backplane, 

One connection on the backplane is configuration sensitive. OMA prior­

ity in is standardly jumpered to OMA priority out on all I/O Jl connectors. 

Whenever a multiplex channel controller is plugged into any board location, 

the associated priority in and priority out connection must be cut. All 

other connections are not configuration sensitive, and the pin connections 

for the motherboard, I/O adapters and multiplex channel controllers are 

identical, although certain pins may not be used on a given type of board. 

In addition to the interconnection wiring on the backplane, components 

are mounted there. These components include pull-up resistors, which 

tie the various signal lines to the 5 volt power buso These lines are identi­

fied to the wiring lists in Chapter 6 as open collector (OC). Also mounted 

on the backplane are the IPL pushbutton, the on/off switch, a power on in­

dicator lamp, and a fuse. 

See Figure 6-12 for the DC power distribution to the 20B backplane 

slots and see Figure 3-92 for the DC power distribution to the old 1020 

backplane. The 20B backplane has four terminal boards that are used to 

connect the DC power supplies. These terminal boards have additional 

terminals other than those for the DC voltages, The purpose of each ter­

minal is: 

Terminal 

STl, 2 

SYNC 

EXT IPL 

SP 

Power sense status lines from the feature board. Used 

to cause switchover to battery backup. 

Power supply sync. Used to synchronize a switching 

power supply to the display horizontal line frequency 

from a monitor controller in the cabinet. 

External IPL. Carries an IPL signal to the processor 

to cause it to the IPL when the IPL switch on a disc 

unit is depressed. 

Spares. 

The remote concentrator cabinet, when used, contains monitor controller 

boards to drive remote displays located up to 5000 feet from the processor. 

These require no interconnections (except for power). However, the remote 

concentrator has all the I/O bus connections wired in for future system 

expansion. 
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3. z. 9 Keyboard Adapter Operation 

The keyboard adapter provides the interface between the keyboards and 

badge reader and the processor, through the multiplex channel controller. 

Refer to Section 3. z. 10 for badge reader operation. The keyboard adapter 

can service a maximum of 1 Z8 keyboards, with 3Z keyboards assigned to 

each of 4 display adapters. Each keyboard is associated with one display 

terminal except for l 9ZO character split screen terminals which accommodate 

two keyboards. A maximum of four keyboards may be connected to one 

monitor controller, a maximum of eight monitor controllers to each display 

adapter, and a maximum of four display adapters in each PTS-100 processing 

system. Refer to Chapter 1 for the overall configuration. 

The keyboard adapter is physically located on the multiplex channel 

controller board. (For a description of the multiplex channel controller, refer 

to Section 3. z. 4.) Since only one keyboard adapter may be utilized in any 

system configuration, if a system has more than one multiplex channel con­

troller, the associated keyboard adapter circuits on the additional controller 

units must be disconnected from channel 7 through the use of four DIP switches 

on the controller board. These switches disconnect Request, Enable, 

Acknowledge, and a spare line to the keyboard adapter circuits, 

Keyboard data is sent from the display adapters to the keyboard adapter 

over a single time-shared bus at a rate of 16. SK bits/sec. The keyboard 

adapter strips out any all-zero characters and appends keyboard addresses 

(assigned in the sequence in which the keyboards are scanned for data) to the 

valid keyboard characters. The addressing sequence is listed in Table 3-lZ. 

Keyboard address numbers are as signed modulo 4 at each display controller 

and modulo 3Z at each monitor controller. Each 16-bit word of keyboard 

information contains 7 bits of keyboard addressing, and 7 bits of keyboard 

data. In addition, bit 0 is always a 1, and bit 8 is a 0 for keyboards or 

badge readers. This format is illustrated below: 

0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1 KEYBOARD ADDRESS 1 0 CHARACTER DATA 

2 1 KEYBOARD ADDRESS 2 0 CHARACTER DATA 

,.... ... 

128 T 1 ~EYBOARD ADDRESS 128 I 0 I CHARACTER DATA J 
Since all keyboard data is multiplexed on the same multiplex channel 

controller port, there is only one I/O control packet and one buffer area for 

all keyboard data. For this reason, all keyboard data has the keyboard 

address as part of the same word. Bit 0 is used by software control to 
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indicate keyboards which have new information associated with them. The 

keyboard address information (first eight bits) is inserted by the keyboard 

adapter onto the data word. 

The keyboard characters (with addresses) are sent to the CPU just like 

any other I/O data. The CPU software puts the keyboard data into the mem­

ory screen area associated with the keyboard address and into the character 

location specified by the cursor address counter, which is maintained in the 

undisplayable portion of memory for that display. (The software also detects 

cursor movement and updates the cursor address as necessary.) 

3. 2. 9. l Keyboard Adapter Circuit Description. Figure 3 -40 is a functional 
block diagram of the keyboard adapter circuit. Keyboard data comes in from 

the display adapters in a serial data stream. It is converted to parallel data, 

and stored in an 8-bit data register, At the same time, the keyboard strobe 

pulses are used to clock in the serial data and drive an address counter, The 

address counter counts bits and characters,, with each new character corre­

sponding to a different keyboard address, The character count (keyboard 

address) is alternately sent out on the adapter data bus with the data from the 

data register via output select gates. Status data is also available for output, 

and if the multiplex channel controller requests status information from the 

adapter, this status (e.g., is the adapter busy?) is also sent out on the output 

lines. Status data may be requested through the use of the enable signal. 

The status flip-flop is set upon receipt of an order out command, and 

this circuit controls the initiation of a request signal to the controller. The 

status flip-flop is reset upon receipt of a BCZ or stop/reset signal, which 

will stop all adapter transfers of data until a new order is received. 

The controller clock is used to clock several of the control circuits. 

Keyboard clear is used as a reset pulse to ensure that the address informa­

tion is in synchronism with the keyboard data, since it resyncs every com­

plete cycle, 

Four bit switches are provided with the keyboard adapter to disconnet it 

if it is not being used, These switches disconnect the acknowledge, enable, 

request (and a spare) lines. 

3. 2.10 Badge Reader Operation 

The badge reader (Figure 3-41) can be used with any system to provide 

user access control. Depending upon the user identification, access to dif­

ferent levels of the system can be provided under program control. The 

badge reader is connected into the system in series with a keyboard. This 

is accomplished by connecting the badge reader through a cable to a monitor 

controller keyboard port. The displaced keyboard is then plugged into the 

badge reader. A simplified badge reader circuit diagram is shown in 

Figure 3-42. 
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3. 2. l 0. l Badge Reader Circuit Description. The system uses a small 

plastic card which contains a matrix of 15 columns by 12 rows. A user 

identification code is punched in using only the numbers 0-9 on rows 1-14. 

The fifteenth column, in connection with the last two rows is used by the 

circuitry to detect when a card has been inserted and when it is withdrawn. 

When a card is inserted, a hole punched in row 11, column 15, is de­

tected by the circuitry, setting the card in flip-flop in the clock and control 

circuit. This also gates a special prefix character onto a serial data re­

gister. On the next keyboard load pulse that comes across the interface, 

the sequence control circuitry is advanced to position 2, while the data in 

the serial register is read out serially onto the data out bus under control 

of the keyboard clock signals. In position 2, the first data character is 

transferred from the matrix circuits to the serial register, and subsequently 

read out onto the data out bus. This process is continued, with one character 

readout following each keyboard load pulse until the fourteenth, or final, data 

character has been read out. No further transmission from the badge reader 

occurs until the card is removed. At this time a final character, represent­

ing card withdrawal, is sent at the next keyboard load pulse. The first and 

last character codes (prefix and withdrawal) are unique to the badge reader, 

and are utilized by the program. The data characters are identical to the 

keyboard characters 0-9, and are distinguishable only by their position im­

mediately following the prefix code. 

The keyboard is allowed system access any time the badge reader is not 

busy. This is accomplished via control of the keyboard load pulse. This 

pulse is inhibited from being sent to the keyboard by a gate while the badge 

reader is transmitting data. Without the keyboard load pulse, the keyboard 

will not send data back to the processor. 

The badge reader includes its own 5 volt power supply. The keyboard 

attached to it also shares this 5 volt supply. Because of this supply, the 

badge reader may be positioned up to 200 feet from a monitor controller. 

3. 2.11 Gard Reader Adapter Operation 

The card reader adapter (Figure 3-43) is the PTS-100 interface, via the 

multiplex channel controller, for card reader models 3201 and 3202, The 

card reader is started and stopped by the adapter acting in response to orders 

and commands from the processor. The adapter reads Hollerith or binary 

data. The card reader and the adapter generate status and interrupts to the 

program, The adapter operates in the receive simplex mode only. 
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Figure 3-43. Card Reader Adapter 

3. Z. ll. l Interfaces. T he interface between card reader and adapter con­

sists of a lZ bit data bus and sev en status and command lines. The status 

lines (R e ady , Busy, Hopper Check, Error, Motion Check, and D ev i ce Pre ­

sent) produce the status byte to the multiplexer. T he command line is the 

pick command. 

The signals between multiplexer and card reader adapter are described 

in Section 1 of this chapter. 

3. Z. 11. Z Status and ICB. Status and the reasons for generating interrupts 

(ICB) are reported to the multiplexer over bits 0 through 5 of the data bus. 

All status conditions except bit S, Data Overrun, originate in the card reader 

(Figure 3 -44). Each status condition lights a n as sociate d indica tor lamp on 

the card reader. After one of the status conditions stops the card reader and 

the condition is cleared the reset switch or the card reader must be activated 

to restart operation. The switch sets the ready flip-flop, which raises Device 

Ready to the adapter. ICB Bits l (BC = O) and Z (Ready) are generated by the 

multiplexer. The adapter status and ICB bits are generated as follows: 

Data Bus 
Bit 

0 

Status Bit 
Name 

READY 

Status Bit Description 

This bit is lowered when any of the following con­
ditions occur: device busy, hopper check, error, 
motion check, power disconnect. If the processor 
is sues a new order before the reader has returned 
to a ready condition, the new order is not pro­
cessed. An ICB i s set and the order being pro­
cessed is executed. The exception to this is the 
issuance of a Stop Reset, whereupon the present 
order is terminated, Busy is lowered after the 
card is stacked and the ready state is determined 
by the status conditions. 
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Data Bus 
___§!___ 

2. 

3 

4 

5 

Status Bit 
Name 

BUSY 

HOPPER 
CHECK 

ERROR 

MOTION 
CHECK 

DATA 
OVERRUN 

Status Bit Description 

Device Ready from the card reader is gated by the 
Busy flip-flop output. When Busy is not set, 
'leady is gated out to ABDO to the multiplexer, 

This bit is raised when a new order is received 
and it is lowered when the reader has stacked a 
card. 

When the card reader sends a Device Busy to the 
adapter, it sets the Busy flip-flop, which raised 
the Busy bit on ABDI. The flip-flop is cleared by 
Order Out, Busy is also used to clear the End of 
Record flip-flop and reset the ECF flip-flop. 

If the card reader input hopper becomes empty or 
the output stacker becomes full of cards, the card 
reader HOPPER CHECK lamp will illuminate and 
a Hopper Check status signal will be sent to the 
adapter. The Hopper Check signal is put on ADB2. 
to the multiplexer, It is also ORed with Motion 
Check to generate an !CB interrupt and set the 
interrupt condition into ADB4. 

This bit is set on ADB3 when the card reader has 
a light or dark check failure, When this occurs 
the READ CHECK lamp illuminates on the card 
reader, This bit usually indicates that a card has 
a tear at the leading or trailing edge (dark check), 
If the card reader read station should experience 
an emitter sensor failure while reading a card, 
the light check will pick it up. This bit is also 
ORed with DOR to generate an ICB interrupt and 
set the interrupt condition into ADBS. 

This bit is raised when the card reader issues a 
Stack Check or a Pick Check. If the card being 
read does not stack fully, the Stack Check alarm 
is activated and the STACK CHECK lamp on the 
front panel illuminates. If the picker fails to 
engage a card, the reader logic will try to pick 
the card six more times •. If the six attempts are 
unsuccessful, the PICK CHECK indicator illu­
minates. If either of these status conditions 
occurs,, the mrition check signal is sent to the 
adapter where it is put on ADB4. This signal is 
also used with Hopper Check to generate an 
interrupt. 

This bit is set if the data sent by the card reader 
is not sensed by the processor before the holes in 
the card being read move beyond the sensing point. 
It is reset when a new order is received. The 
overrun condition is sensed in the adapter by the 
data overrun flip-flop. The D input is derived 
from REQ RESET, and the unit is clocked by a 
signal derived from the Data Present status from 
the card reader. Since REQ RESET occurs at the 
end of the transfer sequence between adapter and 
multiplexer, if it comes in while the Data Present 
status is active, an error condition results. The 
error is reported by sending the error overrun 
signal through ADBS to the multiplexer. The 
overrun flip-flop is cleared by Order Out. 
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Data Bus 
Bit 

3 

ICB Bit 
Name 

EOR 

ICB Bit Description 

This bit is raised when the adapter becomes not 
busy, which occurs when the cards are stacked 
and the reader can accept a new order. If the 
order has not been terminated, it will terminate 
at EOR. The Not Busy signal clocks the EOR flip­
flop. EOR becomes one of the activating signals 
to the ICB. It is also gated onto ADB3. 

4 HOPPER This bit is set by either Hopper Check or Motion 
CHECK or Check. 
MOTION 
CHECK 
(ATTENTION) 

5 ERROR This bit is set by either Data Overrun or Error. 

3. Z.11. 3 Circuit Description. The card reader and adapter are initialized 

by execution of the DIO Stop and Start instructions. The Stop instruction stops 

the reader, clears all pending or active requests for memory access, resets 

the ICB and any pending interrupts, and places the adapter in the ready and 

not busy state. The Start instruction transfers starting information and a Read 

Hollerith (00100) or Read Binary (00000) order to the multiplexer and adapter. 

The multiplexer samples the adapter status and when it senses that the card 

reader is ready and not busy it sends Order Out to the adapter and informs the 

adapter of the order (Read binary or Hollerith) by raising or lowering bit 5 on 

the adapter data bus (Figure 3-45). If bit 5 is high, it sets a binary flip-flop 

in the order logic circuits; if it is low, it sets a Hollerith flip-flop. The out­

puts of the two flip-flops are ORed and sent out as the Pick command to the 

card reader. (The Pick command is terminated when the byte count has 

reached zero (BCZ); the End of Record (EOR) condition has occurred; or a 

Stop Reset or System Reset is issued.) When the Pick command is raised, 

the card reader moves the first card from the input hopper to the read station 

where 80 twelve-row columns of punched data are read and put on the data 

bus to the adapter one column at a time. 

When the card reader reads a card, it sends Data Present to the adapter 

for each column read. Data Present toggles the Even Column flip-flop and 

controls the request flip-flops in the ICB and Data Request Logic circuits, 

which send a REQUEST signal to the multiplexer. The multiplexer responds 

by sending the acknowledge signal (ACK) to the adapter. ACK is then gated 

with REQ3 from the request flip-flops and sent to the multiplexer as DATA 

REQ to signify that the request is for data service. The multiplexer responds 

by sending a REQ RESET signal to the request flip-flops. The flip-flops pro­

duce three request signals that control circuit operation and cause the select 

and enable circuit to produce select and enable signals to gate the data bytes 

onto the adapter data bus (ADB). There are three enable (Gl ENB, GZ ENB, 

and G3 ENB) and three select (Gl SEL, GZ SEL, and G3 SEL) signals, which 
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DATA 

HOLLERITH BINARY STATUS ICB 

12 12 6 DR 2 READY -
11 11 7 DR 3 BUSY BC =O* 

0 0 8 DR 4 HOPPER READY* 
CHECK 

8 1 9 DR 5 ERROR EOR 
9 2 12 6 MOTION HOPPER CHECK 

CHECK MOTION CHECK 

ENCODER I 3 11 7 DATA DATA OVERRUN 
OVERRUN ERROR 

ENCODER2 4 0 8 - -
ENCODER3 5 I 9 - -
~ ~ 

I II Ill IV v 
EQUATIONS: 

SELECT ENABLE 

GI SEL + GI ENB 
II GI ENB 

Ill G2 SEL + G2 ENB 
IV G2 ENB 

v G3 SEL + G3 ENS 

VI G3 ENS 

SOURCE 

READ HOLLERITH 
READ BINARY + ECF 
READ BINARY+ ECF + REQ I 
READ BINARY+ ECF + REQ I 
STATUS IN 
ICB REQUEST 

*PRODUCED BY THE MULTIPLEXER 

Figure 3-45. Data Bus Bit Format 

~ 

VI 

~ 

ADB 
BIT NO. 

0 
1 
2 

3 
4 

5 

6 
7 

are primarily controlled by the order: even column flip-flop (ECF), request 

signals (REQ), status in, and ICB request. The primary source signals that 

produce the select and enable signals are shown in Figure 3-45 along with the 

select and enable signal gating for the ADB. The card reader data, status, 

and ICB bytes are gated onto ADB0-7 as shown in the equations. 

When directed to read Hollerith data, the adapter automatically converts 

the 12 bit Hollerith character from each card column into 8 bit extended code 

bytes. Hollerith bits l through 7 are converted into three bits which are com­

bined with Hollerith bits 8, 9, 0, 11, and 12 and sent to the multiplexer over 

ADB0-7. 

3-128 



When directed to read binary data, the adapter reads the data directly 

without altering the column contents. Since the adapter can handle only 8 

bits at a time, the first odd column (ECF) 12 bit character, bits 0 through 5, 

11, and 12 is sent out on ADBO-7 while bits 6 through 9 are stored in the 

4 bit Data Register (DR). Then during the next e ven column character the 

4 bits from the Data Register are put on the data bus (ADB) and transferred 

to the multiplexer with bits 1, 0, 11, and 12 of the even column character. 

The rest of the even column character (bits 2 through 9) is transferred as the 

next 8 bit byte. 

Timing for the adapter is derived from the 160 ns clock (MCLK) from 

the multiplexer. 

3. 2. 11. 4 Interrupts. The interrupt state is entered when any of the status 

bits (see table above) indicate an error condition. The status bits are ORed, 

when an error occurs the gate activates the ICB request, which is sent to 

multiplexer. The type of interrupt is indicated by the !CB byte. 

3. 2.12 Serial Adapter Operation 

The serial adapter (Figure 3-46) is a PTS-100 interface, via the multi ­

plexer channel, for simplex send and full duplex serial devices (TT Y and 

TermiNet). The adapter executes orders re ceived through the multiplexer, 

and provides status and interrupt information to the multiplexer. In the 

re ceive mode it conve rts serial data from the device to parallel data which 

it sends to the multiplexer. In the transmit mode it converts parallel data 

from the multiplexer to serial data and sends it to the device. When used in 

full duplex the data formats must be the same in both transmit and receive 

modes . D iffe rent baud rates (95 to 1200), number of stop bits (1 or 2), and 

type of operation (simplex -duplex ) are selectable by patch plugs. 

.. -
c 73 -5 63 

Figure 3 -46. Serial Adapter 
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the enable pulses (ENB) from the multiplexer. See Figures 3-47 and 3-48. 

The multiplexer sends only one ENB to the adapter. It is distributed 

by screw switches on the motherboard to the ENBA (transmit) or ENBB 

(receive) lines. If the adapter is to operate in the receive mode, ENBB 

clocks the read flip-flop, and if it is to operate in the transmit mode, ENBA 

clocks the write flip-flop; if the adapter operates full duplex, the enable 

commands clock both flip-flops. In this case the PTS software controls the 

operating mode. After the flip-flops have been clocked, the outputs (and the 

ENB signal) set the ready and busy bits as previously described. 

The flip-flops remain latched until they are reset by SYSTEM RESET, 

STOP RESET, or BCZ. In the meantime the adapter is in a waiting state 

until data transmission begins. 

The DEV PRESENT signal is produced by a detector circuit attached to 

the adapter/device interface line. It senses the current in the receive li':'e 

and indicates that an output device is attached to the adapter and is working. 

Some older devices do not have the device present circuit; in these cases 

the adapter circuit is strapped to a true voltage level. New devices having 

this circuit can be identified as follows: TTYs will have model number 33XX, 

where Xis any number. On TermiNets the DAT card at the rear of the unit 

will be stamped DA TI Group n. 

a. Timing Circuit 

Adapter timing is generated by counting down the MCLK (160 ns) from 

the multiplexer in three 4 bit counters (Figure 3 -48). The frequency of the 

resulting clock is determined by the preset count on patch plugs Zl and Z3. 

The clock is applied to converter UZ where it times the data transfer 

operations. 

b. Receive Circuit Operation 

When the terminal device is ready to send data it sends the first char­

acter to converter UZ where it is clocked into a serial-to-parallel converter 

buffer. This causes the buffer to raise Data Available (DA) which is ANDed 

with READ from the read flip-flop to produce the R REQUEST to the multi­

plexer. (The read flip-flop was previously set by ORDER OUT and ENBB.) 

The multiplexer responds with ACK which is sent back to the multiplexer 

as DATA REQ to signify that the request is for data service. Then the multi­

plexer responds to DATA REQ with REQ RESET. 
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Figure 3-48, Serial Adapter, Functional Flow Diagram 
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ACK and READ are combined with REQ RESET to produce Reset Data 

Available (RDA), which gates the character from the buffer to gates U4 and 

US, where ACK gates it onto the data bus (ADB). The data transfers con­

tinue with the R REQUEST-ACK-DATA REQ - REQ RESET cycle repeated 

for each. character transferred until the read flip-flop is reset by byte-count­

zero (BCZ) or a stop or system reset is received from the multiplexer. The 

start and stop bits are stripped off the characters in converter U2 before they 

are gated to the multiplexer. 

c. Transmit Circuit Operation 

When the program is ready to transmit to the terminal device, it sends 

ORDER OUT and ENB A to the adapter to set the write flip-flop. The flip­

flop WRITE output is ANDed with TBMT (Transmit Buffer Empty - when the 

buffer is empty) and sent tothe multiplexer as T REQUEST. The multiplexer 

responds with ACK, which, as before, is sent to the multiplexer as DATA 

REQ to signify that the request is for data service. The multiplexer then 

responds by putting data on the ADB bus and sending REQ RESET. REQ 

RESET is ANDed with ACK to produce Data Strobe (DS). DS gates the data 

character from the data bus, now in the transmit buffer, into the transmit 

parallel-to-serial converter where it is shifted out to the terminal device by 

the clock. Data transfers continue with the T REQUEST-ACK -DATA REQ­

REQ RESET cycle repeated for each character transferred until the Write 

flip-flop is reset by Byte Count Zero (BCZ), System Reset, or Stop Reset. 

Start and stop bits are added to the characters in converter U2 before they 

are sent to the I/O device. 

When the adapter is operated in the simplex transmit mode, a patch (Z2) 

is removed at installation that opens the REQ RESET line to the receive 

circuits. 

3. 2.13 Multiple Interface Serial Adapter Operation 

The multiple interface· serial adapter (MISA) is a PTS-100 interface, via 

the multiplexer channel, for SO to 4800 baud serial devices. The MISA 

(Figure 3-49) executes orders received via the multiplexer and provides 

status and interrupt information to the multiplexer. In the receive mode it 

converts serial data to parallel data. In the send mode it converts parallel 

data to serial data. Serial data characters transferred between adapter and 

device are formatted with start and stop bits. Different baud rates, stop bit 

(1 or 2). and parity (odd, even or none) formats are selectable by patch plugs. 

3. 2. 13. 1 Interfaces. The MISA interfaces with devices using either 

RS232 (asynchronous) or current loop (with or without demand control). 
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C74-1316 
Figure 3-49 . Multiple Interface Serial Adapter 

The adapter is modified to accommodate either interface by strap con­

nections on patch plug B2. (For patching information refer to Chapter 2.) 

The control and data signals between the multiplexer channel and 

adapter are described in Section 1 of this Chapter . 

3. 2 . 13. 2 Status and !CB. Status and the reasons for generating interrupts 

are reported to the multiplexer over bits 0 through 5 of the data bus. Bits 0 

through 2 represent normal status conditions and bits 3 through 5 represent 

interrupt conditions . The multiplex channel controller sets six !CB bits for 

this adapter: Search Hit (bit O); BC = 0 (bit l); Start Issued While Busy 

(bit 2); EOR, TX (bit 3); Malfunction (bit 4);and ERROR, TX (bit 5). Bits 

0, 1, and 2 are generated by the multiplexer . See Figure 3-50. The status 

bits are generated as follows: 

Data Bus 
Bit 

0 

2 

Name 

Ready 

Busy 

Demand 
Present 

Description 

The adapter raises this bit (1) when it and the I/0 
device are ready to process a message. It is set 
to 1 during a read order when there is no parity o r 
framing error (PE +FE) and DATA REQ is sent 
to the multiplexer. It is set to 0 before the order 
is issued when the I/O device is not present or not 
operating (DEV PRESENT). 

This bit is set to 1 by ORDER. It indicates that 
the adapter is actively t ransferring a message . 
During this time the adapter does not accept a 
new ORDER OUT. 

This bit is only used in transmit mode, It- indi­
cates the status of the DEMAND line to the I/O 
device . When the I/O device is ready to receive 
data it is raised (1). 
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Data Bus 
Bit 

3 

4 

5 

Natne 

EOR* 
(!CB)" 

MALF 
(!CB) 

•', 

Demand* 
andEOR 
(ICB) 

· Description 

This bit is only used in transmit mode. It is set 
· to l "after the last character of a data block is 
transmitted. It causes an interrupt (ICBREQ) and 
indicates the end of the ;record. 

This bit is set (l) when the I/O device is not 
operating or .present. The condition must exist 
for at" least 16 to 32 bits before the adapter will 
indicate the malfunction. The setting of this bit 
causes an interrupt (ICBREQ). 

This bit. is only used in transmit mode. When 
set (I),· it indicates. that a parity error occurred 
in the data block just transmitted. It is an inter­
rupt condition (ICBREQ) and it is set by EOR 
when a DEMAND still exists from the 1/0 device. 

3. z. 13. 3 Circuit Description. ·The ad~pter is initialized when the program 

issues a Start I/O order. to the multiplexer. The start order contains the 

address of the adapter to. be initialized •. It causes the multiplexer to fetch 

and send to the adapte.r the order to be performed. The order is either a 

read or a write. The multiplexer informs the MISA of the order over bit 7 

of the adapter data bus (A.DB}. See Figure 3-50. 

When bit 7 is a I, it is a write order, and when bit 7 is a 0 it is a read 

order. ADB7 and A:i'>B7"are applied to gates that control the read and write 

flip-flops. Following the start command the multiplexer issues ORDER Our 

which enables both gates. If the order is a read ·order the read flip-flop is set. 

If it is a write order _the write flip-flop is set. The flip-flops are clocked by 

the ENB (enable)_ signal from the multiplexer. The set flip-flop will remain 

set awaiting a data or ICB transfer, ~til BCZ (byte-count-zero) or until a 

STOP RESET, SYSTEM RESET, or interrupt clears it. While in the waiting 

state, the I/O device l6op current actiVates the device present circuit which 

produces the DEV PRESENT signal that is inverted and applied to ADBO 

through output selector gate D4. Therefore, when the device is ready to 

process data, ADBO is a logic 1. 

Also in the waiting state, when the order is issued the MALF flip-flop is 

set if the I/O device is not present. The resulting MALF ICB produces a 

REQUEST to the multiplexer and with DATA REQ produces ICB REQ to the 

multiplexer when ACK occurs; If the I/O device is present and operating 

.MALF is not set and REQUEST is generated by DATA REQ. The multiplexer 

response to REQUEST. is ACK~ When the adapter is ready for a data trans­

fer operation the data_. request flip-flop is set and ACK gates DATA REQ 

o~t _to the multiplexer; 

·*Options 
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a. Timing 

The MCLK is used to synchronize the adapter to the PTS system clock, 

It clocks a countdown circuit that is controlled (preset) by patch plug MS, 

which is strapped for the different baud rates. The patch plug connections 

are shown in Chapter 2. 

The output of the countdown circuit (16X) clocks converter A4 and drives 

a bit counter. The timing outputs of the bit counter clock the other adapter 

circuits. 

b. Receive Circuit Operation 

When data has entered the serial-to-parallel converter in A4 and has 

been shifted to the buffer, the Receive Data Available (RDA) signal is raised. 

It is gated by the RX ORDER from the read flip-flop and it sets the data 

request flip-flop. The ACK signal, which was the multiplexer's response to 

the previous request, gates DATA REQ to the multiplexer. This instructs 

the multiplexer that the service requested is for data, not an interrupt. 

The multiplexer now replies with REQ RESET. REQ RESET with ACK and 

the RX ORDER produce Reset Data Available Receive (RDAR), which gates 

the data character out of the buffer onto the data bus and resets RDA. 

Selector gates D4 and E4 gate the data out onto the adapter data bus (ADB). 

Gating is performed by the control circuits during ENB, DATA REQ, RX 

ORDER, no parity or framing error, (PE +FE), no STATUS IN and no 

ICB REQ. When RDA is lowered it resets the Data Request flip-flop, which 

lowers DATA REQ. Then when the receive buffer again contains a character 

of data RDA sets the flip-flop and sends DATA REQ to the multiplexer, which 

once more responds with REQ RESET to gate the character onto the data bus. 

The process continues until the multiplexer sends byte-count-zero (BCZ) 

and resets the read flip-flop to terminate the order. Start and stop bits are 

stripped off the characters in converter A4 before they are sent to the 

multiplexer. 

c. Transmit Circuit Operation 

In the transmit mode the write flip-flop is set when ADB7 is a logic 1 

and ORDER OUT is present. As in the receive mode REQUEST and DATA 

REQ are sent to the multiplexer. However, in the transmit mode the data 

request flip-flop is set by TX ORDER, DEMAND, TBMT and START. TX 

ORDER is raised when the write flip-flop is set, DEMAND is high (when 

patched for TTY or TermiNet and for certain conditions of operation of the 

ticket printer) whe'l the I/O device wants service, TBMT (transmit buffer 

empty) is high when the transmit buffer of the converter A4 is empty. START 

is high during the data transfer. The multiplexer responds to DATA REQ 

by placing a data character on the adapter data bus and sending REQ RESET 
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to the adapter, REQ RESET and TX ORDER are ANDed to produce the trans­

mit data strobe (TDS), TDS gates the character out of the transmit b.iffer 

into the serial-to-parallel converter where it is clocked out to the I/O device, 

Start and stop bits are added to the character in converter A4 before it is 

sent to the I/O device. When the transmit buffer is full TBMT resets the 

data request flip-flop and lowers DATA REQ, whereupon the multiplexer 

sends another character over the data bus into the transmit buffer. This 

character is sent to the I/O device as before, Character transfers continue 

until the multiplexer sends Byte Count Zero (BCZ); then the write flip-flop 

is reset and the order is terminated, 

The start generator gates each transmit character transfer by controll­

ing the data request flip-flop. It also controls the end of record (EOR) flip­

flop, which is set after each record has been transferred to the I/O device, 

provided the BCZ flip-flop is enabled by patch B2. The Transmit End of 

Character (TEOC) starts the start generator, which initiates START. The 

clock (CLK) terminates START at the end of each character transfer. 

However, after the last character in the data block is transferred, TEOC 

initiates START and remains high. Then when START is terminated by the 

clock (BCZ flip-flop enabled) the EOR flip-flop is set, When the BCZ flip-

flop is disabled by the patch the EOR flip-flop is not set after the last character. 

When set, EOR ICB generates ICB REQ, sets bit ADB3 and if DEMAND is 

high, sets bit ADB5. DEMAND is only high after a block of data has 

been transferred and the data block had a parity error, 

3. 2. 14 Modem Adapter 2331 Operation 

Modem adapter model 2331 (!PARS) is the PTS-100 interface to a com­

mercial modem for serial data interchange via common carrier or privately 

owned communication facilities. The modem adapter (Figure 3-51) is for use 

with a 6 level character code, two- sync-character pattern recognition, and 

error detection by 6 bit CRC characters. It is synchronous, full duplex, and 

operates up to 9600 baud. Parity checking is not implemented. The adapter 

operationJ' except for sync character detection, is unaffected by the composi­

tion of the data being sent or received. (Refer to Chapter 2 for patch plug 

options.) There are two versions of this adapter: the old, 591556, and the 

new, 860820 (also called modem adapter B). They are both the same except 

for layout and patches. 

3. 2. 14. 1 Interfaces. The interface lines between the adapter and the multi­

plexer are described in Section 1 of this chapter. The function of the interface 

lines between the adapter and the modem are listed below and further defined 

in Appendix C. 
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Figure 3 - 51. Modem Adapter 860820 

Signal Function 

RDATA 

CARRIER 

SGR 

NEW SYNC 

TDATA 

RTS 

GTS 

DSETREADY 

SGT 

Serial Receive Data from the modem to the adapter 
(±3 v to ±25 v). 

A positive voltage from the modem to the adapter when 
a carrier is received by the modem from the distant 
modem (> +3 v). 

Serial Glock Receive. A clock from the modem to the 
adapter to clock its receive circuits (±3 v to ±25 v). 

A sync signal from the adapter to the modem to syn­
chronize the modem. A positive pulse at the end of 
the message quenches the existing sync signal (> +3 v ). 

Serial data from the adapter to the modem (±3 v to 
±25 v). 

Request to send. A positive voltage sent to the modem 
when the processor has a mes sage to send. It is held 
positive during transmission (> +3 v ). 

Clear to send. Raised in response to RTS when the 
modem is ready to accept transmission(> +3 v ). 

Data Set Ready. Indicates that the modem is ready to 
operate. A positive v oltage exists at all times when 
the modem is prepared to send or receive data (> +3 v). 

Serial Glock Transmit. A clock from the modem to the 
adapter to clock its transmit circuits (±3 v to ±25 v ). 
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3. Z. 14. Z Status and !CB. Status and interrupt condition bits are reported to 

the multiplexer on bits 0 through 6 of the data bus (ADB). Bits O, 1, 3, and 4 

are used to report receive status conditions and bits O, 1, and 5 are used to 

report transmit status conditions. The interrupt condition bits (!CB) are de­

scribed later in this section. Figures 3-SZ (Receive) and 3-53 (Transmit} 

are simplified diagrams of the interrupt and status circuits. The status bits 

are generated as follows: 

Data Bus 
Bit 

0 

3 

4 

0 

Ready 

Busy 

CRC Error 

Data Rate 
Error 

Ready 

Busy 

Receive Status Word 

Description 

When this bit is O, it indicates that the modem is 
not connected or has power off. It is also 0 when 
the adapter is busy or when the modem has not 
set data set ready. This bit is controlled by the 
flip-flop which is set by ANDing DSETREADY with 
CARRIER and the reset output of the busy flip-flop. 
DSETREADY and CARRIER are high when the 
modem is ready, and the reset output of the busy 
flip-flop is high whenever the adapter is not busy. 

This bit is controlled by the busy flip-flop. It is 
1 when the adapter is in the look-for- sync state or 
is actively transferring a message from the modem 
to the multiplexer. During this time the adapter 
will not accept a new ORDER OUT without causing 
an error. 

When this bit is 1, it indicates that a CRC error 
has been detected at the end of the message just 
received. The bit is reset when the status word 
is read into the multiplexer or when a new look­
for- sync order is issued. 

When this bit is 1 it indicates that the multiplexer 
was unable to accept an assembled character be­
fore the first bit of the next character was re­
ceived over the data line from the modem. As a 
result, one or more of the bits from the character 
being assembled was lost. The bit is set by receive 
state count 101. 

Transmit Status Word 

When this bit is 0, it indicates that the modem 
is not connected or has power off. It is also 0 
when the adapter is busy or when the modem has 
not set data set ready. This bit is controlled by 
the ready flip-flop, which is set by ANDing 
DSETREADY and the reset output of the busy 
flip-flop. DSETREADY is high when the modem is 
ready to send, and the reset output of the busy 
flip-flop is high when the adapter is not busy. 

When this bit is 1, it indicates that the adapter 
is actively transmitting a message to the modem. 
During this time the adapter will not accept a new 
ORDEROUT without causing an error. The busy 
flip-flop is set by ORDEROUT when the start 
transmit order is issued and a transmit order 
other than transmit idles (TSTRTIDLE) is de­
coded. 
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Data Bus 
Bit 

5 

Name 

Idles 

Description 

When this bit is 1, it indicates that the adapter 
is transmitting idle characters (continuous l's) 
to the modem. IDLES is generated by the idles 
flip-flop under control of the Transmit Idles order 
(TSTRTIDLE). During the idles state, the busy 
flip-flop is reset, the busy bit on the data bus is 
0, the ready flip-flop is set and the ready bit on 
the data bus is 1. 

3. 2.14, 3 Receive Circuit Description (Figure 3-52). 

a. Timing 

MCLK and SCR are used by the timing circuits to produce timing signals 

synchronized to both the PTS-100 and the modem. The timing circuits clock 

the adapter circuits and also drive a state counter, which is stepped through 

various states that control the phases of operation of the adapter receive 

circuits. 

b. Data Transfer 

Serial data from the modem is loaded into a serial-to-parallel converter 

and transferred to the multiplexer over data bus (ADB) lines 2 through 7. The 

adapter transfers the data to the multiplex channel controller under control of 

the program which directs the adapter by sending orders on the data bus bits 

ADJ;! 5, 6, and 7. Adapter status and interrupt conditions are reported to the' 

program via the multiplexer on data bus bits 3 through 6. 

c. Initializing 

The adapter is initialized when STOP RESET is sent by the multiplexer. 

When ANDed with RENB, it resets the check flag, request busy, state counter, 

interrupt, and status flip-flops. When the busy flip-flop is cleared, ADBl is 

low indicating to the processor that the adapter is not busy. When the modem 

is not ready, the ready flip-flop is reset and ADBO is low indicating to the 

multiplexer that the adapter is not ready to process a message. The multi­

plexer continues to monitor ADBO and ADBl while the adapter is in the waiting 

state. 

d. Start Receive Order 

When the modem is ready it raises the CARRIER and DSETREADY lines. 

RBUSY is now ANDed with CARRIER and DSETREADY to set the ready flip­

flop. READY is gated out to ADBO, through patch plug ES. The program 

responds to ready by sending the start receive order on the data bus. When 
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the multiplexer detects the ready signal, it also sends ORDER OUT which 

gates the start receive order through the decoder, The decoder converts 

the start receive order into a look for sync (LKFORSYNC) signal. This sig­

nal initiates the receive state counter, resets the receive status registers, 

and becomes RORDEROUT. RORDEROUT sets the busy flip-flop. BUSY, 

now high, is sent out through patch plug ES to ADBl to indicate to the multi­

plexer that the adapter is busy and cannot accept additional orders until the 

present sequence has been completed. 

Serial sync characters from the modem are clocked by SCR and gated into 

the serial-to-parallel converter by CARRIER. The sync characters are ap­

plied to the sync detector circuit, which advances the state counter and resets 

the CRC register with CHARASSEM when the two sync characters are detected. 

The modem follows the sync character with data characters, which are clocked 

into the serial-to-parallel converter. Each data character is gated directly 

onto data bus lines ADB2-ADB7 by RDATA and RACK. The up/down counter 

keeps track of the data characters being clocked in by counting SCR. After 

each character is loaded it produces CHAR ASSEM to generate REQUEST and 

advance the state counter, which clears the serial-to-parallel converter for 

the next character, CHAR ASSEM with RBUSY sets the REQuest flip-flop, 

which raises REQUEST to the multiplexer to inform it that the adapter desires 

service, The multiplexer responds by sending Acknowledge (RACK) which is 

ANDed with RDATA and sent back to the multiplexer as DATA REQ to indicate 

that the request is for data service, not interrupt service, RACK and RDATA 

gate the assembled character in the serial-to-parallel converter out to the 

multiplexer. In response to the DATA REQ signal the multiplexer sends REQ 

RESET, which is ANDed with RAK, to reset the REQuest and DATA flip-flops. 

When the next character is received CHAR ASSEM again initiates the REQUEST­

RACK-DATA-REQUEST RESET cycle and transfers this character to the multi­

plexer as before. This process c;ontinues until the program sends Byte Count 

Zero or Search Character Found (SCH CH FND), whereupon the adapter circuits 

are reset. 

e. The Continue Receive Order 

All orders for the modem adapter use the chaining option. Chaining 

assures continued character processing to the end of the message. During 

a start receive order when the PIOT byte count goes to zero, BCZ (byte count 

zero) clears the busy flip-flop, preparing the adapter for another processing 

sequence, then a continue receive order is sent to the adapter. Just as with 

start receive, continue receive is decoded and produces RORDEROUT, except 

that RLKFORSYNC is not produced and RORDEROUT is disabled by SCH CH 

FND when an end of message character is detected. 
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f, The Check CRC Order 

The Check CRC order is issued when an EOM character is detected. It 

directs the adapter to compare the next assembled character, assumed to be 

the message's CRC character, with the CRC character developed by the adapter 

as the message is received. This order advances the state counter to 020 which 

clears the serial to parallel converter and sets the EOR bit on ADB3. The 

check CRC order is decoded and it produces ERRCHK and RORDEROUT. 

ERRCHK sets the check flag flip-flop and advances the state counter. In the 

set state the check flag flip-flop disables the data flip-flop. This inhibits the 

data bus gates and the next input character is fed to the 6 bit CRC register 

decoder, Here the CRC character is compared to the computed CRC, When 

no difference is detected, the message is valid, the EOR interrupt is set, and 

the adapter enters a look-for- sync state. When sync is detected another start 

receive order will be issued to transfer the next message. If a CRC error is 

detected the CRC decoder sets the data rate or CRC error and CRC error flip­

flops. This sets interrupt bits 3 and 5. When ERRCHK disabled the data flip­

flop, REQUEST was raised to the multiplexer, which responded with RACK. 

RDATA ANDed with RACK, and RICB next produces ICB REQUEST indicating 

to the multiplexer that interrupt service, not data service, is desired. 

g. The Send New Sync Order 

Sequential messages received by the modem may have different bit synchro­

nizations. When this condition occurs, a Send New Sync order is issued by the 

program. When the order is decoded it is sent directly out of the decoder to the 

modem as New Sync. 

h. Receive Interrupts 

There are four receive interrupt conditions: loss of carrier, CRC error, 

data rate error (failure of multiplexer to accept the assembled character); and 

EOR (end of record). The ICB request gates the interrupt bits onto the data 

bus. The ICB request is produced by RDATA and RACK when states 101 or 

020 occur or when there is no carrier (CARRIER). When there is no RDATA, 

RICB raises the REQUEST line to the multiplexer. 

There are two bit 3 interrupts, which may occur simultaneously. One is 

EOR, which signifies that the message is complete and the CRC has been 

checked, whereupon the adapter is ready to process a new message. The 

EOR flip-flop is set by state 020 at the end of the state counter sequence. 

State 020 is generated by ERR CHK, which occurs when the adapter receives 

the check CRC order. The other bit 3 interrupt condition is the CRC error. 

It is initiated by a CRC error detector in the CRC register and decoder circuit. 

It occurs when a CRC error occurs. 
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The bit 4 interrupt is the data rate error. It originates from the overrun 

flip-flop whose inputs, RDATA and SCR, set the flip-flop and flag a data over­

run condition i£ a data character is not transferred during the SCR pulse. The 

adapter and multiplexer transfer a data character between the beginning of 

REQUEST and the beginning of REQ RESET. 1£ RDATA is still high when SCR 

changes, the next character has been introduced before the last one was trans­

ferred, in which case the overrun flip-flop is set and it in turn sets state 101, 

which produces the data rate error to ADB4. 

The bit 5 interrupt signifies that either a CRC error or an overrun condi­

tion (state 101) has occurred. The CRC register sets the data rate or CRC 

error flip-£1op when a CRC error occurs. State 101, which also sets the flip­

flop, is entered in an overrun condition, or when the check CRC order (ERR 

CHK) is issued. To determine which error has occurred, the multiplexer 

examines the other bits on the data bus. 

3. 2. 14. 4 Transmit Circuit Description (Figure 3-53). 

a. Timing 

MCLK and SGT are used by the timing circuits to produce timing signals 

synchronized to both the PTS-100 and the modern. The timing circuits clock 

the adapter circuits and also drive a state counter, which is stepped through 

various states that control the phases of operation of the adapter transmit 

circuits. 

b. Data Transfer 

Parallel data from the multiplex channel controller (data bus ADB 2-7) is 

loaded into a parallel-to- serial converter where it is transferred serially to 

the modem. Data transfers are under control of the program which directs 

the adapter by sending orders on data bus bits ADB 4 through 7. The data may 

be transferred with or without CRC characters. Adapter status and interrupt 

conditions are reported to the program via the multiplexer on data bus bits 

ADB 0, 1, 3, and 5. 

c. Initialization 

The adapter is initialized when STOP RESET is sent by the multiplexer. 

When ANDed with TENB, it resets the state counter and the request and busy 

flip-£1ops. When the modem is ready to receive it raises DSETREADY, which 
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with 'fBUSY sets the ready flip-flop. TREADY is then gated onto ADBO indi­

cating to the multiplexer that the adapter and modem are ready to begin data 

transmission. 

d. Start Transmit Without CRC 

This order is issued.to the adapter when the program wants to transfer 

the initial buffer of a multibuffer message. It is decoded (TSTRTXMTl) in 

the decoder and ORed to produce TORDEROUT, which sets the busy flip-flop. 

TBUSY, now high, is applied through patch plug ES to ADBO to indicate to the 

multiplexer that the adapter is busy. 

TORDEROUT also advances the state counter to state 011, which is sent 

to the modem as RTS (request to send). If the modem is ready to begin data 

transfer, it replies with CTS (clear to send). CTS advances the state counter 

to state 021. State 021 and TBUSY set the request (REQ) flip~flop that se!'ds 

REQUEST to the multiplexer, which responds with TACK, TACK advances 

the state counter to state 031, which sets the data flip-flop. Then TDATA and 

TACK raise DATA REQ to the multiplexer, signifying that data service is re­

quested. The multiplexer replies with REQ RESET and puts the first sync 

character on the data bus. 

REQ RESET, SCT, CTS, TDATA, TACK, and MCLK clock the sync char­

acter into the parallel-to- serial converter. Then the state counter gates the, 

character out serially to the modem. The next sync character is sent in the 

same way followed by byte count zero. The processor then sends another 

start transmit command followed by the data to be transmitted. If the entire 

message is in one buffer a start transmit with CRC will follow; if not, a start 

transmit without CRC will be sent followed by continue send command(s) until 

byte count zero. The last continue Send will be with CRC. 

e. Start Transmit with CRC 

This order is issued to the adapter when the program wants to transfer 

one buffer of data. It is decoded as TSTRTXMT2 and causes the same sequence 

of events as TSTRTXMTl except that it also sets the send CRC circuit. The 

send CRC circuit produces SEND CRC at byte count zero, which advances the 

state counter to state 051. State 051 enables the CRC register output circuits. 

During the time when data characters are being sent to the modem, the serial 

output of the parallel-to- serial converter is also being clocked into the CRC 

shift register. When state 051 becomes active, it gates the previously calcu­

lated CRC character out to the modem serial data line. State 051 also generates 
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an !CB request and an EOR interrupt when the up/down counter produces 

CHARXMIT. The up/down counter keeps track of the characters being clocked 

out of the modem by the counting SGT, After each character is sent out it pro­

duces CHARXMIT, which resets the state counter and after the CRC produces 

EOR. 

f, The Continue Send Orders 

These commands are issued to the adapter to continue transmitting data 

from new buffers. There are two types of Continue Send orders, one that 

causes a CRC to be sent after the data buffer is sent, and one that does not 

cause the CRC character to be sent. The order without CRC is issued when 

the data buffer is not the final buffer to be transmitted, or is the final buffer 

in a message not requiring a CRC character. The Continue order with CRC 

is used to send the final buffer, 

The Continue Send orders are decoded to TCONTINUEl and TCONTINUE2. 

TCONTINUEl causes the same sequence of events as TSTRTXMTl, and 

TCONTINUE2 causes the same sequence of events as TSTRTXMT2. The differ­

ence is that the state counter state 011 is not entered because the RTS line to 

the modem does not need to be raised. 

g. The Transmit Idles Order 

The multiplexer may respond to an EOR interrupt by sending a stop com­

mand, by initiating another message, or by sending a transmit idles order. 

Assuming the latter, the transmit idles order is decoded and the resulting 

TSTRTIDLE is applied to the Idles flip-flop. TSENDIDL from the Idles flip­

flop inhibits the data flip-flop, is put on ADBS, is sent to the state counter, 

and is sent directly over the serial data line to the modem. Being a series of 

11 s, it maintains synchronization with the modem while waiting for further 

data transmission. TSTRTIDLE also initiates state counter state 031. This 

state disables the up/ down counter and CRC register to prevent the generation 

of the CRC character while idle characters are being sent. It also is inhibited 

from setting the data flip-flop by TSENDIDL during this time. 

h. Transmit Interrupts 

There are two transmit interrupt conditions: device end of record (EOR) 

and data rate error (RATERR). The !CB REQuest gates the interrupt bits onto 

the data bus. !CB REQ is produced by TD.AT.A and TACK when the !CB flip­

flop is set (TICB). 

The !CB flip-flop is set by any of the interrupt conditions. Its output also 

sets the request flip-flop, which raises the REQUEST line to the multiplexer, 

3-149 



The bit 3 interrupt is set when the entire message including the CRC 

character has been transmitted or when a data rate error occurs. It is 

normally set during state 051 by CHARXMIT from the up/ down counter and 

SEND CRC from the send CRC circuit after the complete message and associ­

ated CRC character have been sent. Bits 3 and 5 are set in state 021 when an 

overrun condition occurs . . This indicates that the next data character was not 

received in time to prevent a gap in the outgoing data. OVERRUN is produced 

by the overrun flip-flop when SGT occurs before the data flip-flop (TDATA) is 

set. When an interrupt occurs the multiplexer determines whether the interrupt 

is a data rate error or an end of record by monitoring both ADB bits 3 and 5. 

3. 2. 15 Modem Adapters 2332, 2333, 2334 Operation 

Modem adapters models 2332 (CTMC), 2333 (2848), and 2334 (3270) 

(Figure 3-54) are the PTS-100 interface to commercial modems for serial 

data interchange v ia common carrier or privately owned communications 

facilities. The modem adapters are either full or half duplex synchrono':'s 

with modem supplied clocks and data rates to 9600 baud. Adapter 2332 pro­

cesses 8-level characters, 8 bits with or without parity, with two- sync- char­

acter pattern recognition. Error detection is by VRC and LRC checking. 

Adapter 2333 processes 10-level characters (start bit, 7 data bits, parity bit, 

stop bit). Error detection is by VRC parity per character and LRC checking 

p e r block. Adapter operation for both, except for the character synchronizing 

capability, is unaffected by composition of the character code being sent or 

received. (Refe r to Chapter 2 for the patching options. ) 

- -

C7 3 -574 

Figure 3-54. Modem Adapters 2332, 2333, and 2334 
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3. 2. 15. 1 Interfaces. Refer to Section 3. 2. 14. 1 and Appendix C. 

3. 2. 15. 2 Status and !CB. Status and interrupt condition bits are reported 

to the multiplexer on bits 0 through 6 of the data bus (ADB). Bits O, 1, 2, 

and 4 are used to report receive status conditions and bits O, 1, and 5 are 

used to report transmit status conditions. The interrupt condition bits (ICB) 

are described later in this section. Figures 3-55 (Receive) and 3-56 (Transmit) 

are simplified diagrams of the interrupt and status circuits. The status bits 

are generated as follows: 

0,1, & 4 

2 

0,1, & 5 

Parity 
Error 

Receive Status Word 

Function 

Refer to Section 3. 2. 14. 2 for a description of these 
bits. 

When this bit is a 1 it indicates that a parity error 
has been detected on the character being received. 
The PARERROR flip-flop is set during state 140 by 
PARITY ERROR from the parity detector circuit. 

Transmit Status Word 

Function 

Refer to Section 3. 2. 14. 2 for a description of these 
bits. The only difference between that adapter and 
this adapter is that in this adapter the busy flip-flop 
is set directly by the decoded start transmit command 
(TSTR TXMIT ). 

3. 2. 15. 3 Receive Circuit Description. The receive circuit operation (Fig­

ure 3-55) is basically the same as that for the receive circuits in the modem 

adapter model 2331 (refer to Section 3. 2. 14. 3) except for the following: 

1. The cyclic redundancy check (CRC) circuits and associated CRC 

orders are not used. 

2. A new Stop Data order is employed. 

3. Parity and start bit detectors are used. The parity detector 

Parity Error output sets a bit in the status word. 

4. Additional patch plugs are installed (refer to Chapter 2) for 

options. 
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a. Initialization 

Initialization is basically the same as that described in Section 3. 2. 14. 3, 

except that parity is used and model 2333 does not use sync characters but 

uses start and stop bits. In normal operation when the sync pattern (models 

2332 and 2334) or start bit (model 2333) is detected the state counter is ad­

vanced and the adapter assembles the incoming data characters and strips 

off the parity, start and stop bits before sending the data to the multiplexer 

controller. If a parity error is detected the data byte will either be sent with 

the error with the MSB set or an 80 Hex character will be sent to the multi­

plexer. This is a patch option. 

b. Orders 

The orders are decoded and perform the same functions as described in 

Section 3. 2. 14. 3, except that the CRC order is not employed and a Stop Data 

order is used. The Stop Data order is issued to terminate the re.ceive function 

after an entire message has been transferred to the processor. 

c. Receive Interrupts 

There are three receive interrupt conditions: loss of carrier, parity 

error, and data rate error (failure of multiplexer to accept the assembled 

character). The ICB request gates the interrupt bits onto the data bus. The 

ICB request is produced by RDATA and RACK when state 101 occurs, when a 

parity error occurs, or when there is no carrier (CARRIER). When there is 

no RDATA, RICB raises the REQUEST line to the multiplexer. 

The bit 2 interrupt is a parity error. It occurs during state 140 whenever 

the parity detector detects a parity error on the incoming data. 

The bit 4 interrupt is the data rate error. It originates from the overrun 

flip-flop whose inputs, RDATA and SCR, set the flip-flop and flag a data over­

run condition if a data character is not transferred during the SCR pulse. The 

adapter and multiplexer transfer a data character between the beginning of 

REQUEST and the beginning of REQ RESET. If RDATA is still high when SCR 

changes, the next character has been introduced before the last one was trans­

ferred. In this case the overrun flip-flop is set and it in turn sets state 101, 

which produces the data rate error to ADB4. 

The bit 5 interrupt signifies that either a parity error or an overrun con­

dition has occurred. The RERROR flip-flop is set when a parity error occurs 

or state l 01 is entered in an overrun condition. To determine which error has 

occurred, the multiplexer examines the other bits on the data bus. 

Interrupt bit 6 is set by CARRIER when there is no carrier received from 

the modem. 
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3. 2. 15. 4 Transmit Circuit Description. The transmit circuit operation 

(Figure 3-56) is basically the same as that for the transmit circuits in the 

modem adapter model 2331 (refer to Section 3. 2. 14. 4) except for the following: 

1. The cyclic redundancy check (CRC) register is not used. 

2. Only one start transmit order is employed. The start idles 

order is still used, and a new stop data transmit order is used. 

3. A parity generator is installed, which produces parity bits for 

the transmitted characters. The parity bits are put on the data 

characters in the parallel-to- serial converter that also gener­

ates start and stop bits for the data characters. 

4. Additional patch plugs are installed (refer to Chapter 2 f'>r the 

patches) for options. 

a. Initialization 

Initialization is basically the same as that described in Section 3. 2. 14. 4. 

b. Orders 

Three orders are used to control the adapter: start transmit (TSTRTXMIT), 

stop transmit (TSTOP DATA), and transmit idles (TSTRTIDLE). 

c. Start Transmit 

This order is issued when the program wants to transmit data to the modem. 

It is decoded to TSTRTXMIT in the order decoder. It performs the same basic 

function as the start transmit without CRC order described in Section 3. 2. 14. 4. 

The main difference is that the parity generator generates an odd or an even 

(patch option - Zl) parity bit for each character assembled in the parallel-to­

serial converter. The parity bits are sent out to the modem with the data 

characters. Also in the 2848 version (model 2333) the parallel-to- serial con­

verter puts start and stop bits on the characters. Only one buffer is sent when 

the start transmit order is issued. Each subsequent buffer requires a start 

transmit order. 

d. Transmit Idles 

This order is decoded to start Idles {TSTRTIDLE), which sets the idles 

flip-flop. TSENDIDL, the idles flip-flop output, is sent out to the modem as 

a series of l's or O's depending on patch plug D7. TSENDIDL also sets status 

bit 5, interrupt condition bit 3 (EOR), and advances the state counter. The 

purpose of sending idle characters to the modem is to avoid the RTS-CTS 

starting delay. 
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e. Stop Transmit 

This order is issued at byte count zero. It is decoded as TSTOPDATA 

and sets the TSTOP DELAY flip-flop. The flip-flop delays the signal for one 

modern character and then sets the EOR interrupt condition bit. 

f. Transmit Interrupts 

There are two transmit interrupt conditions: end of record (EOR) and 

data rate error (RATERR). The !CB Request gates the interrupt bits onto the 

data bus. The ICB request is produced by T DATA and TACK when a data rate 

error (overrun) occurs or when an end of record occurs. TICB also sets the 

request flip-flop, which raises REQUEST to the multiplexer. 

The bit 3 interrupt (EOR) occurs when the entire message has been trans­

mitted. It is set by the output of the TSTOP DELAY flip-flop in state 031. It 

also is set by TSENDIDL or receipt of a transmit idles order •. 

The bit 5 interrupt (RATERR) is set in state 021 when an overrun condi­

tion exists. Overrun is when the next data character was not received in time 

to prevent a gap in the outgoing data. Overrun is produced by the overrun 

flip-flop when SCT occurs before the data flip-flop (TDATA) is set. 

3. 2. 16 Modem Adapter 2341 Operation 

The asynchronous modern adapter model 2341 (Figure 3-57) is the PTS~ 100 

interface with commercial moderns that do not provide clock signals for serial 

data interchange. The modern interface is EIA and CCITT recommendation 

V. 24. The adapter operates at data rates from 50- 9600 baud, half or full 

duplex with 5, 6, 7, or 8-level character codes. It has optional parity detection, 

(odd, even, or none selectable by a patch plug), optional stop bit length (number 

of stop bits selectable by patch plugs), optional reverse channel line break de­

tection and generation, and the number of data bits per character are selectable 

by patch plugs. Refer to Chapter 2 for the patch plug configurations. 

3. 2. 16. 1 Interfaces. The interface between the adapter and the modern is 

described in Appendix C and Section 3. 2. 14. 1 with the addition of the following 

lines: 
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Figure 3-57 . 

SECondary RDATA and 
TDATA lines 

Data Terminal Ready (DTR) and 
Terminal Busy (TB) 

-

C73-5 67 

Modem Adapter 2341 

Function 

The 202D modems have a reverse chan-
nel (also called supervisory or secondary 
channel) that provides a means for simul­
taneous communications from the receiving 
station to the transmitting station while on 
half duplex 2-wire communication lines. 
This optional feature is a means of circuit 
assurance, provides a break signal, and 
facilitates certain forms of error control. 
Refer to Section 1 of Chapter 3 for the 
adapter- multiplexer interface. 

Two lines from the adapter to the modem 
that cause the modem to perform the 
following functions depending upon their 
states. 

DTR TB 

0 0 - Ring 
0 1 - Busy 
1 0 - Answer 
1 - Undefined 

3. 2. 16 . 2 Status and ICB. Status and interrupt condition bits are r eported to 

the multiplexer on bits 0-6 of the data bus (ADB). Bits 0 through 6 are used to 

report receive status conditions and bits 0 and l are used to report transmit 

status conditions. The interrupt condition bits (ICB) are described later in 

this section. Figures 3-58 (Receive) and 3-59 (Transmit) are simplified dia­

g rams of the interrupt and status circuits. The status bits are generated as 

follows: 
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a. Transmit Status Bits 

Only two bits, ready bit ADBO, and busy bit ADBl, are used. These bits 

are basically the same as receive bits 0 and 1 except that the ready bit is 

reset by the transmit, transmit mark., and break orders and the busy bit is 

reset when the order terminates. 

Data Bus 
Bit 

0 

2 

3 

4 

5 

Ready 

Busy 

Parity 
Error 

Framing 
Error 

Overrun 

Wake up 

Receive Status Bits 

Description 

When this bit is a 1, it indicates that the adapter is 
not processing an order and is ready to accept a 
message. When it is a O, it indicates that the ad­
apter is not available, or it may mean that the 
modem is not operational due to a power off or a 
disconnect condition. The ready flip-flop is set by 
the busy flip-flop and DSETREADY from the modem. 
When the adapter is not processing an order and the 
modem is ready the ready flip-flop is set by BUSY 
and DSETREADY. Then when a carrier is detected 
(CARRIER) the ready flip-flop output, READY, is 
gated through patch plug G4 to ADBO. The ready bit 
is reset when a prepare or receive order is issued. 

When this bit is a 1, it indicates that a prepare or 
receive order is being processed. When it is 0, it 
indicates that the adapter is not busy and can accept 
an order. The busy flip-flop is set by the decoded 
prepare or receive order• The flip-flop output 
taken through patch plug G4 is the busy bit. The 
flip-flop is reset when the order terminates. 

When this bit is a 1, it indicates that a parity error 
has been detected on the received character. The 
parity error signal is generated by the serial-to­
parallel converter status register, which sets the 
parity flip-flop whose output is gated through the 
data bus logic gate onto ADB2. The parity bit is 
controlled by patch plug G4. 

When this bit is a 1, it indicates that no stop bit was 
detected on the previous character. The bit is set 
by RCVDATA and FRAMERR from the serial-to­
parallel converter status register during a prepare 
or receive order. 

When this bit is a 1, it indicates that the multiplexer 
was unable to accept the present character before 
the next character was sent to the adapter. The over­
run status flip-flop is set by ROVERRUN, RCVDATA, 
CARRIER and state 05. 

When this bit is a 1, it indicates that a character 
with a correct stop bit was received during a pre­
pare order. It is set by state 02 when there is 
RCV DATA. 
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Data Bus 
Bit 

6 Break 

Description 

When this bit is a 1, it indicates that the data being 
received changed to a spacing condition. The re­
ceive data (RDATA) or the secondary receive data 
(SECRDATA) (determined by patch plug EB) is gated 
by the no transmit order to a break detector. When 
there is no transmit order the break detector moni­
tors the incoming data and produces an RBREAK 
output whenever a gap occurs in the incoming data. 

3. 2. 16. 3 Receive Circuit Description (Figure 3-58). 

a. Timing 

MCLK from the multiplexer is used by the timing circuits to generate 

timing for the adapter. Patch plugs MZ and M7 are used to adjust the timing 

to the different baud rates. Since the modern is asynchronous no n1odem clock 

is necessary. The timing circuits clock the seria~-to-.parallel converter and 

the state counter. The state counter is stepped through various states to con­

trol the phases of operation of the adapter receive circuits. 

b. Data Transfer 

Serial data RDATA from the modern is put into the serial-to-parallel con­

verter shift register and clocked by the timing and control circuits into the 

buffer where it is gated out to the multiplexer. The adapter transfers the 

data to the multiplex channel controller under control of the program, which 

directs the adapter by sending orders on data bus bits 5, 6, and 7. Adapter 

status and interrupt conditions are reported to the program via the multiplexer 

on data bus bits 0 through 6. Status information is assembled by the control 

and status circuits in the serial-to-parallel converter and gated out through 

the adapter status registers. When a data character is in the receive shift 

register, the status circuit reports that fact to the other adapter circuits by 

raising the RCVDATA signal. If a parity error, framing error, or overrun is 

detected, the condition is also reported to the adapter circuits from the con­

verter status circuit. 

c. Initialization 

The adapter is initialized when STOP RESET is sent by the multiplexer. 

When ANDed with RENB, it resets the request, busy, data, state counter, 

interrupt, and status flip-flops. When the busy flip-flop is cleared, ADBl is 

low, indicating to the processor that the adapter is not busy. When the modem 

is not ready to send, the ready flip-flop is reset, and ADBO is low indicating 

to the multiplexer that the adapter is not ready to process a message. The 

multiplexer continues to monitor ADBO and ADBl while the adapter is in the 

waiting state. When the modem is ready it raises DATA SET READY which 

with BUSY sets the ready flip-flop. Then when the modern sends a message to 

the adapter it raises the CARRIER line, which gates Ready onto ADBO. 
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d. Prepare Order 

When the processor is ready to begin operation it sends the Prepare order 

to the adapter to put it in the waiting state. This enables the adapter to monitor 

the communications line and signal the multiplexer when the modem becomes 

active. No data transfer occurs as a result of this order. The order is ter­

minated as the first character is received. 

The Prepare order is gated onto the decoder by ORDER OUT. Here it is 

decoded, and PREPARE sets the busy flip-flop and advances the receive state 

counter to state 02. When the first character of data from the modem arrives 

in the buffer the serial-to-parallel converter status circuit reports the presence 

of the character by raising RCVDATA. State 02 and RCVDATA are ANDed to 

set the wake up flip-flop and put WAKEUP on ADB5. When the multiplexer 

detects WAKEUP on ADB5 the program normally responds with a Receive 

order. 

e. Receive Order 

This order enables the adapter to assemble characters from the modem 

and send the characters over the parallel data bus to the multiplexer. Char­

acters assembled prior to the order are ignored. If the adapter is in the pro­

cess of assembling a character when this order arrives, that character will be 

the first sent. If the command is given while the adapter is busy and not ready 

the command is ignored, and the multiplexer sets an ICB bit. Except for the 

parity, stop, and start bits the adapter is transparent to all characters re­

ceived. The stop and start bits are stripped off the received character by the 

serial-to-parallel converter circuit. The parity bit is selected by patching 

options. Termination of this order normally occurs when a search condition 

has been satisfied or by the byte count equal zero (BCZ). 

The Receive order is gated into the decoder by ORDER OUT. The Receive 

order sets the busy flip-flop which raises BUSY, on ADBl. The Receive order 

also advances the state counter to state 05. When there is a character in the 

serial-to-parallel converter, RCV DATA, state 05, CARRIER and BUSY set 

the request and data flip-flops. The output of the request flip-flop is sent to 

the multiplexer as REQUEST. The multiplexer responds with RACK. RACK 

gates RDATA from the data flip-flop to the multiplexer as DATA REQUEST. 

REQUEST also enables the data bus gates, which gate the data character onto 

the data bus. The multiplexer responds to DATA REQUEST with REQ RESET. 

REQ RESET and RACK reset the request and data flip-flops and the status 

register circuit in the serial-to-parallel converter. When the next character 

is received RCV DATA again initiates the REQUEST-RACK-DATA-REQUEST­

REQUEST RESET cycle and transfers this character to the multiplexer as 

before. This process continues until the program sends byte count zero or 

search character found, whereupon the adapter circuits are reset. 
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f. Stop Receive Order 

Normally this order is sent to the adapter after a receive order has ter­

minated because of byte- count-zero or search character foWld. It advances 

the state counter to state 04, which sets the EOR !CB bit. 

g. Receive Interrupts 

There are six receive interrupt conditions: loss of carrier, overrun 

(failure of multiplexer to accept the assembled character); EOR (end of 

record), framing error, parity error, and wake up or break. The !CB re­

quest gates the interrupt bits onto the data bus. The !CB request is produced 

by RDATA and RACK when any interrupt condition occurs. When there is no 

RDATA, !CB request raises the REQUEST line to the multiplexer. 

The bit 2 interrupt, which is optional (patches L2 and G4), is the parity 

error. It is initiated by the serial-to-parallel converter status circuit when 

incorrect parity is detected on the received character. 

There are two bit 3 interrupts: EOR, which signifies that the message is 

complete, whereupon the adapter is ready to process a new message (EOR is 

set by state 04 at the end of a data transfer sequence); and Framing Error, 

which is initiated by the serial-to- converter status circuit when no stop bit 

is detected on the previous character. 

The bit 4 interrupt is either an ATTENTION or a data rate error (overrun). 

Overrun originates from ROVERRUN in the serial-to-parallel converter status 

circuit whenever a data character is not transferred to the multiplexer before 

the next character is assembled in the converter. 

Attention is set when either WAKEUP status bit 5 or BREAK status bit 6 

is set. 

The bit 5 interrupt, DATA ERROR, is set when any of the !CB conditions 

occur. 

The bit 6 interrupt is CARRIER LOST. It is set if the received carrier is 

lost during the execution of a Receive order. 

3. 2. 16. 4 Transmit Circuit Description (Figure 3-59). 

a. Timing 

The timing is the same as the receive circuits except that the timing signals 

clock a parallel-to-serial converter and the transmit state counter, which drives 

the transmit circuits. 
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b. Data Transfer 

Parallel data from the multiplex channel controller (data bus ADB 0 

through 7) is loaded into a buffer in the parallel•i;o- serial converter where it 

is transferred to a shift register by TACK, REQllESET, and state 06, and 

clocked out serially to the modem. Data transfers are under control of the 

program, which directs the adapter by sending orders on the data bus bits 

ADB 5, 6, and 7. Adapter status and interrupt conditions are reported to the 

program via the multiplexer on data bus bits ADB O, 1, and 3. 

When the transmit shift register has been emptied, the transmit control 

circuit reports the end of character signal (EOC) to the adapter. When there 

is no character present in the transmit circuit, the status register reports 

an empty buffer (BUFFER EMPTY) to the adapter. 

c. Initialization 

The adapter is initialized when STOP RESET is sent by the multiplerer. 

When ANDed with TENB, it resets the state counter and the busy flip-flop. 

When the modem is ready to receive it raises DSETREADY, which with BUSY 

sets the ready flip-flop. TREADY is then gated onto ADBO indicating to the 

multiplexer that the adapter and modem are ready to begin data transmission. 

d. Transmit Order 

This order is issued to the adapter when the program wants to transfer 

data to the modem. It is gated into the decoder by ORDER OUT. The decod~r 
decodes the order to TRANSMIT, which sets the busy flip-flop. TBUSY, now 

high, is applied through patch plug G4 to ADBO to indicate to the multiplexer 

that the adapter is busy. 

TRANSMIT also advances the state counter out of state 00, which raises 

RTS (request to send) to the modem. If the modem is ready to begin data 

transfer, it replies with CTS (clear t~ send). CTS advances the state counter 

to state 03. State 03, TRANSMIT, BUFFER EMPTY, no receive interrupt 

(RICBREQ) and no end transmit (ENDXMIT) set the data flip-flop. Then 

DATA and TBUSY set the request (REQ) flip-flop that sends REQUEST to the 

multiplexer, which responds with TACK. TACK gates DATA REQUEST from 

the data flip-flop to the multiplexer, signifying that data service is requested. 

The multiplexer replies with REQ RESET and puts the first character on the 

data bus. DATA also advances the state counter to state 06, which, with REQ 

RESET and TACK, gate the character into the parallel-to-serial converter. 

Then TIMING clocks the character out serially to the modem. The next char­

acters are sent in the same way until byte count zero (BCZ), 
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At BCZ, while transmitting the last character sent by the program, the 

Transmit order is terminated and the busy flip-flop is reset. The adapter 

enters the ready and not busy state and another Transmit order, a Break 

order, a Transmit Mark order, or a Stop Transmit order may be sent to the 

adapter. If a Break, Transmit Mark, or Stop Transmit order is sent before 

the present character has been transmitted, after the last bit of the character 

has been transmitted, the state counter is advanced to state 07, which sets 

the end of record (EOR) !CB bit. 

e. Break Order 

The Break order causes a continuous space to be sent to the modem until 

a Stop Transmit order is received, whereupon the end of record bit is set. 

The adapter remains in the ready and not busy state (ADBO = 1) while per­

forming this order. Any order except Transmit Mark may be sent to the 

adapter while it is performing the Break order. 

The Break order is gated into the decoder by ORDEROUT. The decoded 

order, BREAK, puts the state counter into state 00, raises RTS to the modem, 

and puts continuous spaces on the TDATA and SEC TDATA output lines. Patch 

L2 controls the connection to the TDATA line. If the connection is closed the 

output gate is inhibited by the break order and TDATA is continuous spaces. 

f. Transmit Mark Order 

This order is the same as Break, except that a continuous mark is trans­

mitted on the communication line until a Stop order is issued. The purpose of 

this order is to cause the modem to keep its carrier high without transmitting 

data. The Transmit Mark order performs the same function as the Break 

order except that the TDATA and SEC TDATA lines are not inhibited so a con­

tinuous mark is transmitted. 

g. Stop Transmit Order 

This order causes the end of record (EOR) bit to be set. The adapter re­

mains in the ready and not busy state. If the order is received after BCZ of a 

Transmit order, the (EOR) bit is set after the last character has been trans­

mitted. 

This order is gated into the decoder by ORDEROUT and decoded. The 

decoded order, STOP TRANSMIT, sets the state counter to state 07 after 

BUFFER EMPTY is issued by the parallel-to- serial converter. State 07 sets 

the !CB Request, puts the EOR bit on ADB3 and sets REQUEST. 
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h . Transmit Interrupts 

The Break, Transmit Mark, and Stop Transmit orders advance the state 

counter to state 07 . State 07 is also set at BCZ by ENDXMIT. State 07 sets 

the ICB flip-flop, which initiates REQUEST and ICB REQUEST when no data 

is being transmitted (DATA). The multiplexer responds to REQUEST with 

TACK, which gates ICB REQUEST to the multiplexer. The ICB flip-flop 

generates the EOR bit that is put on data bus ADB3 . 

3. 2. 17 General Purpose Communication A?apter Operation 

The general purpose communication adapter (GPCA) is a microprogram­

mable communications adapter that interfaces the PTS-100 multiplex channel 

controller with up to four 50 to 4800 baud serial communication line modems . 

With the GPCA, the PTS-100 system can communicate with four half-duplex/ 

simplex or two full duplex communications lines. The GPCA can be micro­

programmed to communicate on private or switched network lines with any 

combination( a) of communications protocols presently in common use. The 

GPCA is contained on one full printed circuit board (illustrated in Figure 3- 60) , 

and may be installed in any PTS-100 motherboard slot . 

C74- 123 6 

Figure 3- 60. General Pur pose Communication Adapter 
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The GPCA provides all the interface control fimctions necessary for 

the various types of communications modems. These include character 

assembly/disassembly, redimdancy generation and checking, odd or even 

parity, control character recognition, and insertion of start/ stop bits for 

asynchronous operation. (Refer to Chapter 2 for the patch plug configurations.) 

The interface with the multiplexer requires from one to four multiplexer 

ports, depending on the number and types of communication channels in use. 

Table 3-15 shows the various configurations possible. Figure 3-61 illustrates 

a typical configuration for the !PARS system application. 

Table 3-15. Commimication Line Configurations 

Port 1 Port 2 Port 3 Port 4 No. of Ports 

FDX Not Used FDX Not Used 4 

FDX Not Used HDX HDX 4 

FDX Not Used HDX Spare 3 

FDX Not Used Spare Spare 2 

HDX Spare Spare Spare 1 

HDX HDX Spare Spare 2 

HDX HDX HDX Spare 3 

HDX HDX HDX HDX 4 

FDX =Full Duplex 

HDX = Half Duplex or Simplex 

3. 2.17. l Interfaces. The block diagram of the GPCA (Figure 3-62) relates 

the interface lines to the various fimctional blocks making up the unit. The 

GPCA utilizes the standard multiplexer interface, as discussed in Section 

3. 2. 4. In addition, the GPCA provides four sets of lines to up to four 

communications modems. Each set contains two serial data lines (one 

transmit and one receive) two timing lines (also one transmit and one receive) 

and five control lines (DSR, DCD, CTS, RTS, and DTR). The functions of 

each of these lines was discussed in Sections 3. 2. 14. 1 and 3. 2. 16. 1. In addi­

tion, there are three control lines for use with the autocall system. Two 

(ASDSR and ASDTR) are signals from the modems (DSR and DTR) sent to the 

autocall unit adapter (AGUA) via the GPCA. The third (ABT) is an abort 

signal from the AGUA which tells the GPCA that the autocall system has not 

been able to obtain the desired connection. (Also see Appendix C for a descrip­

tion of the lines. ) 
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3. 2. 17. 2 General Circuit Description, Figure 3-62 illustrates the various 

functional blocks of the GPCA. It is composed of an arithmetic logic unit 

(ALU), with its associated input and output registers; a read-only memory 

(ROM) with program counter, hold register and instruction decode circuits; 

a 32 register working stack, containing eight different types of registers for 

each of the four communications channels; multiplexer interfacing and timing 

circuits; communications interfacing and timing circUits; order registers, and 

internal status registers. 

The arithmetic logic unit and associated input and output registers perform 

all the necessary serial/parallel conversion, error checking, parity and CRC 

generation, stop and start bit insertion, and other functions necessary to con­

vert information from the PTS- 100 format into required modem formats (and 

vice versa) under control of the microprogram. 

The ROM jiolds the microprogram which provides the necessary communi­

cations protocols for the specific application, and allows multiplex control 

over the four sets of communications channels. Each communications modem 

operates independently of the others, and therefore may have different types 

of data on it, utilize different control codes, or have different data rates. 
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The working register stack includes registers for the storage of status 

data (XSTR), data ready for (or from) the multiplexer (DBUF), status of the 

ICB conditions (ICBR), registers for CRC generation or checking (CRCA and 

CRCB), registers for data transfers to (or from) the modems (DASY), scratch 

pad registers (SCR), and :c<>gisters to keep track of the number of bits assembled 

' into characters (BCNT). 

The multiplex register (MUR) provides four signals to the multiplexer as 

required for system operation. These are search character found (SCF, bit 4 

of the MUR), Data Request (bit 5), ICB Request (bit 6), and Inhibit Translate 

(bit 7 ). In addition, data request and ICB request are ORed to provide the 

REQUEST signal. The actual REQUEST line raised is under control of the 

priority select logic, thus requesting any one of four ports from the multi­

plexer. MUR is reset by the REQUEST RESET line from the multiplexer. 

The communication line registers (CLR) hold the interface control signals 

for the modems. These signals include data set ready (DSR, bit 0 of CLR), 

data carrier detected (DCD, bit 1), clear to send (CTS, bit 2), abort (ABT, 

bit 3), request to send (RTS, bit 5), and data terminal ready (DTR, bit 6). In 

addition, there are serial data output and data input lines to each modem 

(Data T and Data R). The GPCA operates over a data rate of 50 to 9600 baud 

synchronous and 50 to 4800, asynchronous. 

Orders for each communication channel are received from the multi­

plexer and stored in the appropriate order register; They are interpreted by 

the microprogram (different applications have different meanings for the 

same order code). 

The internal status registers keep ti:-ack of the status of each order as it 

is being processed, and flag certain options and control conditions. They are 

utilized in conjunction with an option patch panel which defines the options 

being implemented in the system. Bit 7 is the asynchronous flag (defines syn­

chronous or asynchronous operation). Bit 6 is the option patch flag (has 

several meanings, usually odd or even parity). Bit 5 is an enable flag. Bit 4 

is the stop I/ 0 flag (set by stop/ reset line). Bit 3 is the asynchronous start 

flag. Bit 2 is the byte count zero flag (set by BCZ line). 

The priority select register specifies the sets of registers that are cur­

rently being operated on. It is under control of interrupt circuitry (from the 

modems), port selection circuitry (from the multiplexer) and group selection 

(from the ALU). 

3. 2.17. 3 Autospeed Sensing. GPCA 930646 has the capability of automat­

ically sensing the modem baud rate and adjusting the GPCA timing to inter -

face channel. Only four baud rates can be recognized, they are: 1200, 300, 

150 and 110. When the auto speed sensing option is used, module 932032 is 

plugged into JS on the GPCA. 
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3. 2. 17. 4 Initialization and Timing. The GPCA may be initialized through 

either the STOP RESET or SYSTEM RESET lines. SYSTEM RESET is used 

to reset the entire GPCA, including all four channels and the program counter. 

STOP RESET is used when only one channel is to be reset, and it will have no 

effect on any of the other channels. When this line becomes true, it sets a 

flag in. the appropriate internal status register (ISR bit 4). The presence of 

this flag is detected by the microprogram, causing it to re set specific regi­

sters associated with the selected channel. The registers reset include ICBR, 

CLR, ISR, XSTR, SCR, ORDR, and BCNT. However, XSTR is reset to a 

"ready, not busy" condition. The STOP RESET microprogram subroutine 

takes 3. 5 microseconds to execute. 

SYSTEM RESET is hardwired to reset the program counter and several 

other registers. When the program counter is reset, it causes an initializa­

tion subroutine to reset all registers in all four channels. 

Basic timing is derived from the multiplexer I/O clock (160 nanosecond 

period). All other timing (GPCA and modems) is slaved to be synchronous 

with it. In the transmit mode, timing signal TSET is used by both the GPCA 

and the modems (synchronous only) in sending data out. TSET and the multi­

plexer clock, which is divided down to the desired baud rate (selectable 

through a timing patch) produce an interrupt clock that drives the interrupt 

circuits. The interrupt circuits generate a signal that interrupts the -micro­

program long enough to send out the desired data bit, at which time the 

microprogram is returned to its previous activity. For received synchronous 

data, a similar interrupt is generated by RSET, which comes from the modem 

with data. Nonsynchronous data causes the counter to be resynchronized with 

each start bit. Each modem has equal priority in interrupts. 

3. 2. 17. 5 Receive Circuit Description. The microprogram resident in the 

ROM specifies whether parity, CRC, or LRC checking is to be employed on 

the incoming data, and, if parity, whether it is odd or even parity. The op­

tion patch network associated with the internal status register specifies whether 

synchronous or asynchronous operations are being performed, and if the latter, 

whether one or two stop bits are being used. 

The arrival of received data in the modem causes the issuance of a timing 

signal (RSET) to the GPCA. This signal in turn interrupts the microprogram 

and causes the received data bit to be clocked into the carry in circuits of the 

ALU. After each bit is received, it is stored in the data assembly register 

(DASY) of the working stack, and the microprogram is released to return to 

other tasks. The BCNT register keeps track of the number of bits received, 

and when a complete character has been assembled it is moved to the data 

buffer register (DBUF) for transmission to the multiplexer. This is accom­

plished through the raising of the REQUEST and DATA REQUEST lines, which 
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tell the multiplexer that a character is ready. Upon receipt of the acknowledge 

signal from the multiplexer, the character is placed on the adapter data bus 

for transmission. 

Special characters (start of message, end of transmission, CRC) as well 

as start and stop bits (if utilized) are not sent to the multiplexer, but are used 

within the GPCA. 

3. 2. 17. 6 Transmit Circuit Description. Data that is to be sent out to the 

modems is received from the multiplexer over the adapter data bus, and loaded 

into the appropriate data buffer. When the timing circuits generate TSET, this 

data word is taken from the DBUF and placed into the ALU, where any necessary 

start and stop bits are added to it. The data is then shifted left one bit position, 

and the carry out bit is sent to the modem over the data output circuits. The 

remainder of the data character is then restored in the working register stack 

until a new TSET is received, at which point another data bit is shifted out. 

When BCZ is received, or transmission has been completed (depending upon 

the order), a CRC character is added if required, and the end of transmission 

is signaled to the multiplexer. 

3. 2. 17. 7 Order Codes. Order codes are received by the GPCA over the 

adapter data bus, bits 3 through 7. Bit 3 is a chaining bit; the other bits 

specify the order to be performed. The meaning of the order codes is 

under microprogram control, and depends upon the system application. For 

example, 1001 is used in the !PARS application to continue a transmission 

with no CRC character after receipt of BCZ. The same order code in the 

AMASN application is used to disable the Mark order (stop transmission of 

continuous mark bits). A complete listing of the order codes available in the 

GPCA for each application appears in Section 3. 1. This section will discuss 

the implementation of these orders in the GPCA. 

The first set of orders is applicable to the AMASN application. 

a. Enable Call - Disable Call 

These two orders are used by the PTS-100 system to enable, disable the 

modem from answering an incoming telephone call. It is implemented in the 

GPCA by raising/lowering the DTR line to the modem. The order code is 

read from the appropriate order register by the microprogram, which sub­

sequently sets/resets bit 6 in the communication line register, which in turn 

controls the DTR line. The enable order can be terminated by either the pro­

cessor (through the disable order) or the modem (through its DSR line) in­

dicating that it has received an incoming call. 
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b. Prepare - Receive 

These two orders are quite similar. Both cause the GPCA to assemble 

and send received data to the multiplexer. The only difference is in the handling 

of a space in the stop bit position. If this occurs, Prepare will notify_ the pro­

cessor of the receipt of a Break order, while Receive will indicate that a 

framing error has occurred. The former order is useful in systems in which 

the communications protocol starts all messages with a Break order, In 

either case, if no space is received in the stop bit position, the message will 

be received and sent to the processor through the multiplexer, If the space 

occurs, Prepare will cause a bit to appear in status bit 4, while Receive will 

cause a bit to appear in status bit 3. Both will then terminate the order. The 

operation of the GPCA in receive modes is discussed in Section 3, 2.17.4. 

c. Transmit - Transmit Complete 

These two orders are quite similar. The Transmit order causes the GPCA 

to request characters from the processor and send them to the modem, with 

BCZ used to terminate the transmission, Transmit Complete also requests 

characters and sends them to the modem, but it does not terminate until the 

last bit of the last character has been sent. The operation of the GPCA in 

transmit modes is discussed in Section 3. 2. 17. 5. 

d, Mark - Disable Mark 

Mark causes the GPCA to transmit a continuous series of Mark bits. 

This will occur in the modem as soon as the RTS (request to send) line is 

raised to the modem, and it sends back the CTS (clear to send) signal, No 

characters are transmitted, and no further action need be taken by the GPCA 

to keep the modern transmitting. Disable Mark may be used for termination, 

or any of the transmit orders may be used to change the transmission from 

Marks to characters. 

e. Break 

This order may be used after any of the transmit (or Mark) orders to 

cause the GPCA to send a continuous space signal to the modem, The length 

of the Break signal is under the control of BCZ. 

f, Dial 

This order is an optional order which causes the auto call unit to originate 

a call over the switched network. Dial digits are transferred from the pro­

cessor to the ACU via the GPCA and the AGUA under control of BCZ. After 

BCZ is received, the GPCA waits for a response from the AGUA to indicate 

that the call has either been completed or abandoned. Call completion causes 

ICB bit 3 to be set; abandonment causes ICB bit 4 (and status bit 7) to be set. 
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The following orders are used in the !PARS applications. 

g, Start Receive - Continue Receive 

Start Receive causes the GPCA to enable its receive circuitry and look 

for a start sync pattern in the modem data stream. After receipt of the start 

sync pattern, normal receive operations commence until a BCZ or SCF (search 

character found, indicating end of transmission character has been received), 

If chaining is to be implemented, Continue Receive must be sent after BCZ has 

been received by the GPCA. Continue Receive is ignored if the adapter is not 

already receiving data. A detailed discussion of Receive operations is covered 

in Section 3. 2. 17. 5. 

h. Check CRC 

If a CRC character is expected, this command must be sent after receipt 

of the EOM character by the GPCA. It causes the GPCA to check the next 

received character against the computed CRC character. If no CRC check is 

to be performed, a STOP RESET command must be sent after receipt of the 

EOM character. 

i. Start Tr.ansmit 1 - Start Transmit 2 

These transmit orders are similar except !or the transmission of a CRC 

character. With Start Transmit 1, no CRC character is transmitted at BCZ. 

With Start Transmit 2, a CRC character is transmitted at BCZ. Note that if 

chaining is in use during transmission, no CRC character should be sent until 

the final chained message. A detailed discussion of the transmit modes is 

covered in Section 3. 2. 17. 6. 

j. Continue Transmit 1 - Continue Transmit 2 

These orders are similar to the two listed above, but are used during 

chaining when a transmit has already begun and was terminated at BCZ. 

k. Transmit Idles 

This order causes the GPCA and modem to send out idles continuously, 

thus keeping the transmission line active. 

1. Send New Sync 

This order may be used between received messages to request a new sync 

signal for the following message. 
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3. 2. 17. 8 Status and lCB. The GPCA has an 8 bit status register and an 

8 bit lCB register to store the status and ICB information for each of the four 

communications channels. All eight of these registers are a part of the work­

ing stack of registers, a group of 32 8 bit registers. Other registers in this 

stack are used for data buffering to the MUX, character assembly, redundancy 

checking, and for scratch pads. 

ln addition to the external status register in the stack, there is also an 

internal status register for use by the microprogram. This register contains 

flag bit positions for character assembly, option patch, enable, stop, start, 

and BCZ. 

The first two bits in the (external} status register define Adapter Ready 

and Adapter Busy conditions, with a zero in the first two bits specifying that 

the referenced modem is not available. The remaining status bits are defined 

by the microprogram for the specific application. For example, status bit 5 

in an IPARS transmit condition indicates that the transmit circuitry is sending 

idles. ln IPARS receive operations, bit 3 indicates the presence of a CRC 

error, and bit 4 the presence of a data rate error. 

In AMASN applications, transmit status bits include disconnected (bit 5), 

and abandoned call (bit 7). Receive status bits include: no carrier (bit 2}; 

framing error (bit 3); reception break (bit 4}; disconnected (bit 5); and parity 

error (bit 6 ). 

The ICB register has five bit positions available for ICB data. Bit posi­

tions O, 1, and 2 are not used for ICB purposes by the GPCA. Bit positions 

3 through 7 are read by the multiplexer after an ICB request has been gener­

ated, and are assigned different meanings for each application. In IPARS, 

bit 2 refers to an invalid start, bit 3 to an EOR condition, bit 5 to a data rate 

error µnder transmit, and to a data error during receive. ln addition, in the 

receive mode only, bit 6 refers to carrier lost, and bit 7 indicates that a new 

sync order is terminated. 

The ICB bits have the following meanings in the AMASN application: For 

receive, bit 3 is order complete, and bit 5, data error. In transmit, bit 3 is 

also order complete, bit 4 is attention, and bit 5 is a data error. 

3. 2. 18 Cassette Adapter Operation 

The cassette adapter (Figure 3-63) serves as the interface between the 

tape cassette drives and the multiplex channel controller. Each cassette 

adapter can drive a maxim.um of four tape drives; however, only one drive 

may be in operation at any one time. 
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C75-1856 
Figure 3-63 , Cassette Adapter C 

3, 2. 18. l Circuit Description. A simplified circuit diagram of the cassette 

adapter is shown in Figure 3-64. Data from the processor is transmitted to 

the cassette adapter through the multiplexer, and is received on the adapter 

data bus, in 8 bit parallel bytes . This parallel data is converted to a serial 

bit stream in the cassette adapter by a parallel to serial converter. It is then 

encoded using biphase data encoding, and written on the tape by the FLUX 0 

and FLUX l data lines. Biphase encoding uses a transition in the middle of 

all bits to represent a one, and no transition to represent a zero. See Fig­

ure 3-65, 

In addition to the data being recorded , a preamble is written at the be­

ginning of each record, and a CRC word (cyclic redundancy code) is added at 

the end of each record for checking, as shown in Figure 3-65. As the data is 

read off the tape, the preamble is detected to ensure that the beginning of the 

tape record has been selected, and at the end of the record the CRC word is 

checked to ensure that the data is read out errorfree. Data read from the 

tape is received via the data line, decoded, converted to parallel bits, and 

read to the multiplexer over the adapter data bus , 

To control tape motion, five commands are utilized. These commands 

are also sent across the adapter data bus, and are identified by the use of the 

Order Out control line from the multiplexer . The commands are: Read, 

Write, Backspace Record, Rewind, and Erase . Read, Write, and Erase 
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commands are decoded to control forward tape motion, as well as to route the 

data to the appropriate circuits. Backspace Record and Rewind (backspace tc 

the beginning of the tape) are decoded to control reverse tape motion. A re­

wind command must be issued before the tape can be read when starting at the 

beginning of the tape. 

Seven status bits are available for the adapter and its associated tape 

drives to report their status to the multiplexer: adapter busy, adapter ready, 

write permit tab removed, end of tape, cassette loaded, CRC error, and 

data overrun. This status information is sent to the multiplexer (and then to 

the processor) after the receipt of a Status In control signal from the multi­

plexer. 
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Status bit 0 defines adapter ready (i.e., a 11 111 indicates Ready). Bit 1 

defines adapter busy (i.e., a 1 indicates that the adapter is busy). Both bits 

0 indicates that the selected cassette is not ready (for example, cassette not 

loaded or not connected). Both bits 1 is an undefined condition. 

Status bit 2 indicates that a write or erase order has been directed against 

a tape that has its write permit tab in the write protect position. Since this tab 

must be in place to allow writing on the tape, an attempt to write on a tape with 

the tab in the wrong position (or missing) will result in the setting of this status 

bit. It will also cause interrupt bit 4 to be set and will prevent writing on the 

tape. 

Status bit 3 indicates either a beginning of tape or an end of tape condition, 

thus requiring a rewind or backspace record order before write, read, or 

erase may be accomplished. Status bit 4 indicates whether the cassette has 

been loaded with a tape. The use of this bit, in conjunction with bits Zero and 

One will tell the processor whether the addressed cassette drive is discon­

nected, or missing a tape. 

Status bit 5 indicates that a CRC error has been detected on the last data 

record read out, and therefore the validity of the data transmitted to the pro­

cessor is open to question. Status bit 6 indicates that a data overrun condi­

tion has occurred. That is, some data has been lost during transmission be­

tween the multiplexer and the cassette. 

In addition to status information, three interrupt condition bits (!CB) are 

sent from the adapter to the multiplexer. !CB 3 indicates that an EOR (end of 

record) has been reached, thus signifying to the multiplexer that its backspace 

record, rewind, or read order has been carried out. (Write and erase orders 

are controlled by the byte count zero line although new orders will not be ac­

cepted until after an EOR.) !CB 4 indicates that operator attention is required. 

This occurs if a write order has been attempted on a cassette without the write 

permit tab in place, or an order has been directed to a cassette drive without 

a cassette being loaded. These ICB 1 s cause an immediate notification of the 

condition to the multiplexer. !CB 5, and all status bits are only transmitted 

to the multiplexer after an EOR has been generated. !CB 5 is the error indi­

cation. It indicates that either a data overrun or a CRC error has occurred. 

Ambiguities in !CB' s 4 and 5 may be resolved by looking at the appropriate 

status bits (2, 4, 5, and 6). 

Other circuits present in the cassette adapter control the speed of the 

tape drive (40 ips is used for rewind and 10 ips for the other four commands) 

and control the interface circuitry. To control tape speed, a clock track that 

has been permanently recorded on the tape is used. This track is recorded 

at 800 bpi (bits per inch). The rate of receipt of the clock track is used by 

speed control circuitry to adjust the speed of the tape drive motors. 
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Signals such as acknowledge, request, request reset, multiplexer clock, 

and enable are used at the multiplexer interface to control the flow of data, 

status information, and control signals between the multiplexer and the cassette 

adapter. A description of their operation is covered in Section 3. 1. The fol­

lowing section discusses some of these lines as they relate particularly to the 

cassette adapter, 

All input/ output activity is initiated through the execution of a Do I/ 0 

instruction from the processor, Neither the tape drive nor the adaJ?i:er may 

initiate activity, Each Do I/ 0 instruction executing an order must include as 

its argument the effective address of the PIOT table specifying the 1/0 op­

eration, Word 0 of the PIOT is set to one of the following values (orders) for 

the required action: 

OEeration Hex Value 

Read 0 0 3 c 
Write 0 l 3 c 
Backspace 0 2 3 c 
Rewind 0 3 3 c 
Erase 0 5 3 c 

The final 8 bits of the PIOT word specify the interrupt mask. For the 

cassette, interrupt mask 3 C permits the following four interrupt bits to pa~s: 

Start issued when not ready 

End of record 

Attention 

Error 

3. 2. 18. 2 Cassette AdaEter to MultiElexer Interface, The cassette adapter 

receives three timing signals directly from the backplane (67 ms, 2 ms, and 

64. 1 f)-s), and a clock signal from the multiplexer (MUX CLOCK), The three 

timing signals are used by a master counter circuit to provide various time­

out signals to detect EOR and other conditions. The MUX clock gates data 

across the interface. The multiplexer interface control lines perform the 

standard functions except that byte count zero is used to stop write or erase, 

and address lines 14 and 15 are used to address the four cassette drives 

.when status information is requested. Normal operation of the four cassettes 

is under the control of bits 0 and l of the order code, This allows the pro­

cessor to request status information on a different tape drive from the one that 

is currently in operation. 
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3. 2. 18. 3 Cassette Adapter to Cassette Drive Interface. Ten lines are sent 

to each cassette drive. Two of the ten (Flux 0 and Flux 1) contain data to be 

recorded on the tape. These are sent to all drives. (All inactive tape drives 

stop in the EOR gap on the tape. ) 

The other eight lines are separate signal lines to the tape drives. They 

carry data from the tape, control tape motion, and report status. Forward 

motion of the tape is controlled by one line; reverse motion is controlled by 

another. A clock track on the tape and a speed control line to the tape drive 

control tape motion. A data line carries the read data from the tape drive to 

the adapter. 

Other signal lines include write permit (telling the adapter the status of 

the write permit tabs); cassette loaded (indicating that a tape is on the tape 

drive); and end of tape. This signal indicates that the tape has reached the 

end of its travel and all motion has stopped. The end of tape signal also sig­

nifies a beginning of tape condition, depending on the direction of tape travel. 

There are two types of cassette drives that differ mainly in head con­

figuration and drive voltages. Drive 594968 requires ±5 vdc; drive 594132 

requires -5 vdc and +7 vdc. Also, the two drives require different inter­

record gap timing. Jumpers on the model C adapter are used to set the volt­

ages and adjust the interrecord gap timing for the particular drive used. See 

Figure 2-11 for the connections. 

3. 2. 19 Disc Controller /Adapter Operation 

The disc controller/adapter interfaces disc drive units with the PTS-100 

processing system. It is composed of two boards - disc controller and disc 

adapter - with two interconnecting cables (Figure 3-66). The disc controller 

board is installed in the processor cabinet and the disc adapter board is in­

stalled in the disc drive cabinet. The interconnecting cables attach to the 

rear of the boards. 

The disc adapter interfaces with Diablo series 31 and 33 disc drives. 

Other types of drives require a new disc adapter, as well as changes to the 

microprogram stored in the disc controller ROM. 

The disc controller can drive up to eight series 31 disc drives and up to four 

series 33 double drives. The controller provides four basic functions: con­

trol over disc drive motion, conversion of parallel data from the processor 

to serial data for the disc and vice versa, synchronizing data and control 

signals from the disc clock to the controller clock, and control between the 

asynchronous operations of the disc and the processor. The disc adapter 
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NOTE: WHEN DISC IS USED WITH 
208 OR 1018 BACKPLANES CON­
TROLLER AND ADAPTER BOARDS 
ARE INSTALLED IN THE BOTTOM 
OF THE PROCESSOR CABINET, 

Figure 3-66, Disc Controller 

converts address information into appropriate signals on four sets of address 

lines (unit, head, track, and sector), provides necessary timing control and 

compare functions, and provides for the interchange of data and status infor­

mation with the disc. 

Refer to Chapter 2 for controller interrupt patching, 

3. 2. 19. 1 Disc Adapter Circuit Description, The disc adapter interfaces the 

disc drive with the control circuitry located on the disc controller board. With 

the exception of unit (or disc drive) select, all address information is received 

from the disc controller over a serial data link, which is also used to carry 

data to be written on the disc. The address information is identified as such 

and routed to the appropriate address registers through separate control lines. 

Figure 3-67 is a functional block diagram of the disc adapter. 

Sector address (defining one of twenty sectors around the disc) is stored 

in a 5 bit sector address register, Sector information is available on a time­

multiplex basis only, since the disc must be in the correct physical position 

for the selected sector. To determine the position of the disc, the stored 

address is constantly compared to the sector address information coming 

from the disc. When an address match occurs, this information is sent back 
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Figure 3-67. Disc Adapter, Block Diagram 

to the logic control circuitry on the disc controller boa.rd and appropriate in­

formation is then either read onto or off of the disc. It should be noted that an 

address match is not absolutely required to read or write. Under control of 

the microprogram in the ROM, the controller may decide to ignore address 

match information. (For example, this might be done when information spills 

over into a second sector, or when new sector addresses are to be written.) 

The track address register stores 9 bits of address information. One of 

these bits is sent to the head select register where it is used to select the 

appropriate head, and therefore the appropriate side of the disc. The other 

8 track address register bits a.re sent to the disc drive as cylinder address 

bits. They are used to control the physical placement of the head along the 

disc radius, thus selecting the recording area to be used. There are 203 

areas, or cylinders, on these discs. During read and write operations, the 

selected track address is written onto or read from the disc as the first word 

after the sync byte. 
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Three bits of unit select address are received from the disc controller 

over three separate lines. These bits are stored in the unit select register 

within the disc controller, and therefore the unit select address lines stay 

true during the entire time that a disc is selected. The disc adapter takes 

these three signal lines and decodes them so that the appropriate line (out of 

eight) is kept energized, thus selecting the appropriate disc drive. Until the 

disc is ready to accept commands, the status line READY from the disc stays 

false. When this line goes true, it indicates that the drive is ready to seek, 

read, or write. 

There are twenty sector marks spaced around the disc, and one index 

mark located between sector marks 19 and O. The index mark defines sector 

position O, since the next sector mark occurring after an index mark is sec­

tor O. The sector marks are counted by circuitry in the disc drive to send 

the current sector address back to the adapter. 

Data to be written on the disc is received over the serial data line be­

tween the disc controller and the disc adapter. It is then stored in a data 

register in the adapter, and subsequently written on the disc with the appropri­

ate control lines. The purpose of the data register in the disc adapter is to 

match the timing of the disc with the timing of the controller. Data is written 

on the disc under control of the write clock, which is not always in precise 

synchronism with the 320 ns clock in the controller. 

Serial data read from the disc is loaded into a second data register, for 

a similar synchronizing function, prior to its being sent to the disc controller. 

In addition to the address, data, and control information discussed above, 

there are additional interface signals between the adapter and the disc drive, 

and between the adapter and the disc controller. Table 3-16 lists the entire 

interface with the disc drives. Eighteen lines are used for address, three 

lines for data and clock (read data, write data and clock, read clock), and 

twelve control and status lines. Four of these lines are control lines to the 

disc drive (write gate, read gate, restore, and address strobe), four are 

status signals from the disc drive (ready, file ready, address acknowledge, 

and seek incomplete),and four are control signals from the disc (sector mark, 

index mark, write check, and logical address interlock). All twelve control 

and status lines are also sent back to the disc controller. 

Another function performed by the adapter is to compare CRC. Each file 

of data written on the disc has a cyclic redundancy code (CRC) written as the 

last bit of data to provide a built in method of determining whether certain 

types of errors have occurred. During reading of data, the data is examined 
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and a new CRC is computed from this data by circuitry located on the con­

troller board. This new CRC is compared to the CRC that was recorded on 

the disc in compare circuits located on the adapter board. If the CRC signals 

match, the data is assumed to be good. If they do not match, a warning is 

sent to the computer that some or all of the data may be faulty. 

Table 3- 16. Disc Drive Interface Signals 

Sector Address 0 
1 
2 
3 
4 

Head Select 

Track (cylinder) 0 
Address 1 

2 
3 
4 
5 
6 
7 

Unit Select 1, 5 
2,6 
3,7 
4,8 

Read Data 
Write Data & Clock 
Read Clock 

Control Out 

write gate 
read gate 
restore 
Strobe 

Control & Status In 

File ready 
Ready to seek, read, write 
Address Acknowledge 
Seek Incomplete 
Sector Mark 
Index Mark 
Write Check 
Logical Address Interlock 

The adapter uses a synchronizer that adjusts the timing of various signals 

to account for differences in the clocks employed. The basic clock on the disc 

is written under control of the write oscillator. This is read off as the Read 

clock, and minor errors in clock timing or phase will occur due to minor 

changes in disc speed. The information gated into the synchronizer is under 

control of the read, or DS, clock. Information gated out of the synchronizer 

is under control of the S clock. The S clock is a 320 ns clock generated in 

the controller and derived from the l/O system clock (160 ns). An independent 

320 ns clock is generated to provide the write clock signal. A third clock 

signal is also found across the disc controller/ adapter interface. This is the 

SDS clock. This clock is simply the DS clock from the controller returned 

to it. Since the two boards are physically separated, there are some phase 

differences between the D (or DS) clock generated in the adapter, and the SDS 

clock received from the controller. These minor phase differences are im­

portant for certain functions within the adapter. 

3. 2. 19. 2 Adapter - Disc Timing. Information is written on the disc in the 

format shown in Figure 3-68. A preamble is written containing 31 bytes of 

zeros (15-1/2 words), followed by a one byte sync signal. This is followed by 

one word specifying the track address, 160 data words, a CRC check word, 

and a postarnble of all zeros (the remaining 17 words). Each track starts in 
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coincidence with the trailing edge of the sector pulse. During write opera­

tions, a clock is written on the disc in addition to the data. During read op­

erations, this clock is read off and becomes the DS clock. 

IO 15 20 175 "'' IB5 190 

T D D D D • A A A A A 
s c T T T T 

PREAMBLE y K A A A A 
31 BYTES OF ZEROS N w w w w C A 

D D D D D 

D 
I 2 3 ' R 

D D D 
A A A C 
T T T R 
A A A C 

w w w w POST AMBLE 

D D D 0 
17 WORDS OF ZEROS 

I • I I D 
5 5 6 
8 9 0 

Figure 3-68. Disc Data Format 

Data is written on the disc in serial fashion, with each bit written every 

640 ns. Therefore, a byte of data (8 bits) is written in 5. 12 µs, and a word 

(16 bits) every 10. 24 µs. Since new words are produced about every 10 fl.• 

during read, or are required about every 10 µs during write, provision must 

be made in the disc controller for data buffering to ensure that the data which 

travels in bursts over the DMA bus from the processor is matched to the data 

from the disc. This is accomplished through a four word data buffer. Under 

some conditions of system overload or malfunction, this buffering may not be 

sufficient, and in that case data would be lost. 

3. 2. 19. 3 Disc Controller Circuit Description. The disc controller board, 

Figure 3-69, contains a 256 word ROM memory. This ROM memory contains 

the microprogram instructions to perform all the basic functions of the con­

troller. The controller generates and checks the preamble, sync byte, CRC 

character, and postamble. In addition, it verifies track and cylinder address 

during write operations. The controller also interfaces with the processor, 

and accepts order codes from it. 

To accomplish these functions, four 4 bit by 256 word ROMs are used. 

These ROMs store a microprogram for control of the disc controller and the 

disc adapter. This microprogram scans the status of all disc drives and con­

trols the actions of the system as necessary with changing disc status. It also 

periodically scans the status of the processor initiated Do 1/0 instruction. 

Whenever the microprogram determines that the processor has requested a 

Do 1/0, the microprogram branches to an appropriate microprogram sub­

routine to perform the requested order. 

Seven basic orders can be performed by the controller: Write Data, Read 

Data, Seek, Compare Data, Write Address, Read Address, and Recalibrate. 

This order code is stored in the device packet as shown in Table 3-17. A 
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Figure 3-69. Disc Controller, Block Diagram 
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seek order causes the controller to logically connect to the selected drive only 

long enough to send the desired address to the drive. Then the controller is 

free to perform other tasks. When the drive completes its seek, and the con­

troller is in the non- busy state, the seek complete indicator is set. The pro­

gram is now free to perform write, read, or compare operations. Although a 

separate seek order is not essential (since each write, read, and compare 

starts with its own seek order), time is saved in the typical system by having 

the seek performed while the controller is busy doing other operations. 

Table 3-17. Order Byte Codes 

0 I 2 3 4 5 6 7 

x x x x x 0 0 1 

x x x x x 0 1 0 

x x x x x 0 1 1 

x x x x x 1 0 0 

x x x x x 1 0 1 

x x x x x 1 1 0 

x x x x x 1 1 1 

(X indicates don 1t care bits) 

Write Data 

Read Data 

Seek 

Compare Data 

Write Address 

Read Address 

Recalibrate 

Write Data is the basic order for writing data on the disc. It requires 

that track addresses have been previously written. Write Address is used to 

format the drive, and to write the track address information. No data is 

written with this order. Read Data will read all data from a track, but will 

not read address information. In addition, Read Data will terminate under 

any error condition. Read Address will read the track address as well as all 

data recorded, and will not terminate under error conditions. It is primarily 

used for maintenance purposes. 

Compare Data operates as both a read from disc, and a write from 

memory order. The data area of the disc is compared word by word with 

words stored in memory. A non-compare ·will terminate this order, as well 

as the existence of error conditions, or the presence of BCZ. 

Recalibrate is used to clear the disc whenever a seek incomplete indicator 

has been set, or after certain types of format errors. This order causes the 

disc to seek to a Cylinder 0 Track 0 position. 

The controller contains a ROM with stored program that controls all op­

erations of the disc, disc adapter, and disc controller. Various built in error 

conditions cause the existing order to be terminated. These include incorrect 

address, track not written, incorrect sector, sector location hardware mal­

function, and end of track. 
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The ROM instruction word format is illustrated in Figure 3-70. The first 

three bits are an OP code defining the type of operation to be performed. OP 

code 18 contains the memory corrunands, with bit 3 of the instruction word in­

dicating whether it is an input or an output from memory operation. Bits 4 

through 7 are function code bits, further defining the type of operation to be 

performed. Bits 8 through 15 specify the address of the data word being 

described. 

CONTROL 
lop cooEl sn I FUNCTION cooE------ADDREss OR coNTROL FIELD----'"! 

I a I 1 1 1 4 1 s 1 6 1 7 9 1 10 1 11 12 13 14 15 1 

Figure 3-70. ROM Word Format 

OP Code 28 is a Test True command, and OP code 38 is a Test False 

(TF) command. These commands cause a conditional jump to the address 

specified in bits 8 through 15. The condition being tested for is defined in 

bits 3 through 7. 

OP Code 4 8 is the unconditional jump command. This command performs 

certain functions prior to the jump instruction. The functions performed are 

defined by bits 4 through 7. After the function is performed, the ROM jumps 

to the instruction location specified in address locations 8 through 15. 

OP Code 58 is a status command. Bits 4 through 7 define the affected 

status, and bits 8 and 9 of the address field indicate whether the attention bit 

and/ or the summary error bit in the status register should also be set. Bit 3 

is used as a control bit. When set, all other bits are ignored, and the status 

information is read out. 

OP codes 08, 68 , and 7 8 are spares. 

The controller includes a four word buffer register and a parallel/ serial 

conversion register that work together to accept the data from the PTS-100 

DMA bus to write on the disc, or supply the data to the DMA bus from the disc. 

The four words of buffering ensure that no words will be lost during the transfer, 

since access to the bus may be delayed due to higher priority users. Within 

four word times (40. 96 (J.s) access to the bus is guaranteed. Since data is trans­

ferred over the DMA bus in 16 bit parallel words, and stored on the disc 

serially, a parallel/ serial shift register is used for data conversion. 

The controller also contains an ICB register and eight status registers. 

In addition, there is an interrupt mask register to hold interrupt validity data, 

and a status holding register that accepts data from either the ICB register 
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or one of the device status registers prior to the transmission of the status 

on the DMA bus. The !CB register uses its first 8 bits to indicate which of 

the disc drives requires attention, and the second 8 bits to indicate the type 

of attention required. The status registers, one for each of the disc drives, 

indicate the operational status of each of the drives. Tables 3-18 and 3-19 

illustrate the format of data within these registers. 

Table 3-18. !CB Register Table 3 -19. Status Register 
Format Format 

Bit 0 Drive 0 Attention Bit 0 Ready 

Bit l Drive 1 Attention Bit 1 Busy 

Bit 2 Drive 2 Attention Bit 2 Operator Intervention 

Bit 3 Drive 3 Attention 
Required 

Bit 4 Drive 4 Attention Bit 3 Seek Incomplete 

Bit 5 Drive 5 Attention Bit 4 Format Error 

Bit 6 Drive 6 Attention Bit 5 CRC Error 

Bit 7 Drive 7 Attention Bit 6 Rate Error 

Bit 8 Attention - Controller Bit 7 Spare 

Ready Bit 8 Spare 

Bit 9 Spare - Zero Bit 9 Spare 

Bit 10 - Start I/O While Busy Bit 10 - Start 1/0 While Busy 

Bit 11 - Seek Complete Bit 11 - Seek Complete 

Bit 12 - Byte Count Zero Bit 12 - Byte Count Zero 

Bit 13 - End of Track Bit 13 - End of Track 

Bit 14 - Non- Compare Bit 14 - Non-Compare 

Bit 15 - Summary Error Bit 15 - Summary Error 

3. 2. 19. 4 Disc Controller - Processor Interface. The disc controller starts 

operations when the PTS processor places a Do 1/0 start command on the 

input/ output bus (with the disc controller address). This is followed by a 

word containing the EA of the PIOT table and the address of the selected 

drive (unit). If the disc controller, adapter, and selected drive are not busy, 

the disc controller requests the PIOT information from memory by using the 

effective address which had just been sent to it. If the controller, adapter, or 

drive is busy or not ready, the start 1/0 command will not.be performed, and 

the start 1/0 while busy flag will be set. 

The controller requests the first word of the PIOT table by sending a 

function code (output word) to the processor, as well as the address of this 

word (EA). The processor responds by sending the first word of the PIOT 

table. This word, containing the order code (previously defined in Table 3- 17) 

and the interrupt mask, is stored in the appropriate registers in the disc con­

troller. These steps are then repeated for the remaining words of the PIOT 

table. Figure 3-71 illustrates the format of the PIOT table. 
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X - SPARE BITS 

Figure 3-71. Disc Controller PIOT Table 

Other commands that are sent to the controller include the stop 1/0 com­

mand, a reset command, and four read 1/0 commands. A stop 1/0 command 

terminates immediately all read and compare data orders. A write data order 

will terminate at the end of the current disc sector, after the remainder of 

the sector has been filled with zeros and the correct CRC. 

Reset causes the controller to reset inunediately. If it was in a write 

order mode, an incorrect CRC might be written in that sector. 

The four read 1/0 commands that are responded to are numbered 

0 through 3. Read 1/0 command 0 causes the addressed device's status 

register to be read back to the processor and reset. Read 1/0 command 

performs the same read without the reset. Read 1/0 command 2 reads and 

resets the !CB register, and command 3 reads this register without the reset. 

3. 2. 20 Channel Interface Controller 

The channel interface controller (CIC) permits the PTS-100 to communi­

cate with an IBM 360/ 370 computer. It translates the PTS-100 and IBM 360/ 

370 languages so that the two systems can communicate and transfer data to 

one another. The CIC attaches to the PTS-100 1/0 bus and the 360/ 370 se­

lector or multiplexer channel 1/0 cables. The CIC consists of two plug-in 

circuit boards: driver receiver, and register (see Figure 3-72). The driver 

receiver board contains the 360/ 370 interface circuits, and the register board 

contains the PTS- 100 interface circuits. The register board is mounted in 

any Jl slot below the processor not dedicated to monitor controllers in the 

PTS-100 cabinet (Model 1020B), and the driver receiver board is mounted in 

a separate chassis fastened underneath the cabinet rack. When the CIC is used 

with a Model 1015 the separate chassis is mounted in an external cabinet. 
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TO NEXT 360 
CONTOLLER .. 

FROM 360 

"MUST HAVE CABLE TO NEXT 
CONTROLLER OR TERMINATOR 
INSTALLED 

Figure 3-72. Channel Interface Controller 

The CIC is transparent to data and 360 commands, except Test I/O, 

Halt, Selective Reset, System Reset, and Sense, although it can translate 

data by hardware table lookup. Both the PTS-100 and the IBM 360/370 pro­

grams can initiate communications. The CIC operations are controlled by an 

internal microprogram that is stored in a read only memory (ROM). The 

microprogram changes for each different CIC application. The 2848 version 

is described here. The 3270 version is much the same but it uses a dif­

ferent I/O device packet and recognizes different 360/370 commands. The 

CIC contains an OFF LINE/ON LINE switch that disables the CIC 'drivers 

and receivers to and from the 360/370. The OFF LINE position is used for 

CIC testing. 

NOTE 

The CIC driver/receiver board must 
not be unplugged when the 360/370 is 
connected and operating or the 360/370 
channel will be disabled. 

3-192 



3. z. ZO. 1 Interfaces. Refer to Section 1 of this chapter for the CIC - PTS-100 

interface. The CIC - 360/ 370 interface is described below and shown in Fig­

ure 3-73. The timing of the basic signals between the CIC and 360/370 for the 

data and command transfer sequences is shown in Figure 3-74. Refer to 

Chapter Z for interface cabling and CIC patches. 

a. In Tags 

These lines carry signals that identify to the 360/ 370 the nature of the 

EBCDIC characters placed on the bus in lines by the CIC. 

1. Address In - identifies the character as an address. 

Z. Status In - identifies the character as status information. 

The status byte has the following format: 

Bit Status 

p Parity 

0 Attention 

Status Modifier 

z Control Unit End 

3 Busy 

4 Channel End 

5 Device End 

6 Unit Check 

7 Unit Exception 

3. Service In - sent to the 360/ 370 whenever the CIC wants to trans­

mit or receive a character of information on the Bus In or Bus 

Out lines. 

b. Out Tags 

The lines identify the nature of the character placed on the Bus Out lines. 

1. Address Out - normally identifies the character on the Bus Out 

as an I/O device address; however. for an interface disconnect 

sequence (Halt I/O) it causes the CIC to disconnect from the 

360/ 370. 

z. Command Out - this signal can be raised in reply to an Address 

In (proceed), Status In (status stacked) or Service In (end of 

record) from the CIC. During the command issue sequence it 

indicates that a command character is on the Bus Out line. 

During a control unit (CIC) initiated or data transfer sequence it 

indicates "proceed" to the CIC. The command character has 

the following format: 
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p 

0 

2 

3 

4 

5 

6 

7 

Test Read 
l/0 Backwards Sense Write Read Control 

l p p 0 p p 

0 M M M M M 

0 M M M M M 

0 M M M M M 

0 M M M M 

0 l 0 M M M 

0 0 M M M 

0 0 0 0 l 

0 0 0 0 

M- Modifier Bit; P- Parity Bit 

l. Service Out - this signal is sent to the CIC in response to a 

Service ln or Status ln signal. lt informs the CIC that the ~60/ 

370 has accepted the character from the ere presently on the 

Bus ln lines, 

c. Bus ln and Bus Out 

Two groups of lines (8 +parity) that transfer information (EBCDIC) be­

tween the ere and 360/370. 

d. Scan Control Lines 

Four lines that enable the 360/ 370 to establish initial communication 

with the ere. 

1. Select Out and Select ln lines - these .signals provide a scan 

loop that allows the 360/ 37 0 to interrogate the ere during the 

initial selection and control unit initiated sequences. The 

Select ln (outbound) is the return path for the Select ln (inbound) 

line. The Select ln lines are normally open. They are shorted 

when the ere is not able to enter into a transaction with the 

360/ 370, The Select Out lines are always shorted together. 

2. Hold Out - this signal enables the Select Out signal. 

3. Request ln - the CIC sends this signal to the 360/370 when it 

has a service requirement. The 360/370 responds with 

Select Out. 

e. Interlock Lines 

These lines are used to interlock the CIC and 360/ 370. 
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l. Operational Out - this signal enables the CIC to corxununicate 

with the 360/ 370. It gates all the I/O interface signals and 

provides a re set. 

2. Operational In - the CIC sends and holds up this signal to the 

360/ 370 when it has been selected during an initial selection 

and control unit initiated sequence. 

f, Special Control Lines 

l. Clock - sent to the CIC to inform it that the 360/ 370 channel is 

not active. 

2. Meter Out - this signal is normally sent to a device to start its 

clock. In the CIC it is not used. 

3. Metering In - normally this signal is the device's replay to 

Meter Out when its meter is running. However, in the CIC it 

is generated by Operational In. 

4. Suppress Out - this signal is sent from the 360/ 370 to the CIC 

to inhibit data transfer, suppress status, indicate chaining, and 

during selective reset sequences. 

3, 2. ZO. 2 Status Bits and ICB. The CIC sends status information to both the 

PTS-100 and the 360/ 370. It also sends interrupt bits to the PTS-100. The 

status and interrupt bits and their functions are listed below. 

a. PTS-100 ICB Bits (CIC to PTS-100) 

0 

2 

3 

4 

5 

Invalid 
Command 

Corxunand 
While Busy 

Parity Error 

Halt I/0 

Selective 
Reset 

End of Record 

Function 

This bit is set when the corxunand received 
from the 360 was incorrect or had a parity 
error in which case the parity bit is also set. 

A command was received for another device 
while the CIC was busy with this device. 

A parity error was detected in a data or 
corxunand byte. 

All operations to that device are terminated 
and the Do register for that device is cleared, 

Same as Halt 1/0. 

The 360/ 370 has stopped data transfer or 
the Send Status ordered has been completed. 
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Bit 

6 

7 

Byte Count 
Zero 

Conunand While 
Off Line 

Function 

The byte count stored in the device packet 
has reached 0. 

Indicates that a 360/ 370 conunand was 
issued to an off line PTS-100 device. 

b. PTS-100 ICB Bits (CIC to PTS-100) 

0 

11 

12 

15 

Ready 

Busy 

Initialization 
Complete 

Tumble Table 
Interrupt 

System Reset 

Function 

Indicates to the PTS-100 that the 360/ 370 
is connected (Operational Out is raised) 
and the CIC is not being initialized. 

When this bit is raised to the PTS-100 it 
indicates that the CIC is performing the 
initialization sequence. 

Informs the PTS-100 that the initialization 
has been completed. 

Sent to the PTS-100 to inform the program 
that an entry in the tumble table has been 
made. 

Sent to the PTS-100 to inform the program 
that a system reset has been received from 
the 360/370. (Program must then perform 
another initialization sequence. ) 

c. 360/370 Status Bits (CIC to 360/370) 

0 

2 

3 

4 

Attention 

Status 
Modifier 

Control Unit 
End 

Busy 

Channel End 

Function 

This bit is generated when the enter key is de­
pressed on one of the PTS-100 displays that 
is not presently conununicating with the 
360/ 370. 

The status modifier bit is sent to the 360/ 
370 with the busy status bit (3) when initial 
status is stacked and the 360/ 370 wants to 
conununicate with an I/ 0 device other than 
the one for which the status is stacked. 

This bit is sent to the 360/ 370 in the initial 
status byte when a status modifier bit was 
previously sent. This bit indicates to the 
360/370 that the CIC is no longer busy. 

This bit is sent to the 360/ 370 to indicate 
that the addressed I/ 0 device is busy or it 
is sent with the status modifier, bit 1. 

This is sent to the 360/370 to inform it that 
the CIC has completed the transfer (360 
to/from CIC) of data or control information. 
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5 Device End 

6 Unit Check 

Function 

This bit is sent to the 360/ 37 0 to inform it 
that the CIC has completed transfer of data 
or control information to the addressed 1/0 
device, except for printers (2260 applications) 
in which case this bit is sent before all of the 
data has been sent to the l/ 0 device. If the 
360/370 tries to communicate with the printer 
before the operation is complete the busy bit 
is sent; then, after the printer has completed 
printing, this bit is again sent. 

This bit is sent to the 360/ 370 with initial 
status when a command is sent to the CIC 
for an off-line 1/0 device, the command 
had a parity error, or the command is in­
valid for the I/ 0 device. The bit is also 
sent with Channel End and Device End to 
indicate that a parity error was detected in 
the data transferred. 

3. 2. 20. 3 Initialization PTS-100 - CIC Seguence (Figure 3-73). 

a. Loading the Start Controller Table 

The CIC is started when the PTS-100 processor places a DIO start com­

mand with the CIC address on the Input Output Bus (!OB). 

0 3 4 7 8 9 10 15 

0000 F I -I START CONTROLLER 

Bits 4 through 8 are applied to the interface circuits where bit 8 sets a start 

controller flip-flop when bits 4 through 7 contain the CIC address (F) and bit 8 

is set. The control circuits gate the following EA from the processor directly 

into address C (hex) of the upper working register (bits 0 through 7) and through 

the DMA Mux In and Data Mux into address C of the lower working register 

(bits 8 through 15) (bits 13 through 15 of the EA must be zeros). The upper, 

lower, and data working registers are each 8 bit, 16 word registers. The 

word locations are addressed by the upper, lower, and data working register 

address circuits. All CIC operations are under microprograni control. When 

the CIC detects that the start controller flip-flop is set the microprogram 

initiates the start controller sequence. Bits 0 through 11 of the upper and 

lower working registers are then sent through the DMA Mux Out to the pro­

cessor IOB. Bits 12 through 15 of the word are supplied by microprogram 

ROM bits 4, 9, 10 and 11 through the DMA Mux Out. 

0 11 12 15 

DIO EA ROM BITS EA 
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A function code (Output Word) is also sent to the processor. It causes the 

processor to output the word located at the memory address (EA) on the bus. 

This is the first word (Interrupt Mask) of the start controller packet (Figure 

3-75), Bits 11, 12, and 15 of the interrupt mask are received and put into 

an interrupt mask register in the interrupt register and gate circuits. 

8 i 1\1 11 I 1s 1 - ENABLES SYSTEM RESET INT 

"'~------~-- ro - DISABLES TUMBLE TABLE INT 
ll - ENABLES TUMBLE TABLE INT 
~

O - DISABLES SYSTEM RESET INT 

INTERRUPT MASK ro - DISABLES END START CONTR INT 
1 - ENABLES END START CONTR INT 

6 7 a 9 10 1s 
INT MASK 

INT TUMBLE TABLE SASE :Io o 0 0 0 0 

START CONTROLLER TABLE BASE 
DEVICE PKT BASIT 

Figure 3-75. Start Controller Packet 

Next the CIC changes the portion of the memory address represented by 

the ROM bits and sends this address and another output word function code to 

the processor, which responds by sending the second word (interrupt tumble 

table base) of the start controller packet, This word is put into the upper and 

lower working registers at address 8 (hex). The CIC brings in the next two 

words of the start controller packet in the same way. It puts them into the 

upper and lower working registers with the start .controller table base put into 

location A and the device packet base put into location 4. At this point the 

microprogram clears both the tumble table counter and the poll register. 

When this is accomplished the CIC puts the start controller table base from 

the upper and lower working registers onto the !OB and sends an output word tl 

function code to the processor. The processor responds by sending the 80 byte 

start controller table through the CIC DMA mux in circuit to the address 

translate register and the Do register. The first 16 bytes (address translate 

table) are put into the 8 bit, 16 word address translate register. 
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ADDRESS TRANSLATE TABLE 

360 PTS-100 
ADDRESS ADDR 

0 0 

1 1 

z 2 = 
3 = 3 

4 

-
-
-
F 

ADDR TRANS REG 

PTS ADDR 360 ADDR 
0123 0123 

1000 0000 

1000 0000 

1000 \:~l) 

~ 0000 

1000 0000. 

1000 0000 

EXAMPLE: 

360 ADDRESS- 3 
PTS-100 ADDRESS-2 

The next 64 bytes are put into the device type and condition bit portions of the 

12 bit, 64 word Do register. The device type codes are put into bits 8 through 

11 and the condition bit is put into bit 1 (see below). 

Format of Bytes to Do Register 

0 2 3 4 7 

Format of Bytes in Do Register 

0 2 3 4 7 8 11 
DEVICE 

TYPE CODE 

START DEVICE BIT 

'-----HALT BIT 

'------OFF LINE 

~-----BUSY BIT 

The path of the condition bit is from the DMA mux in through the holding register 

mux to the Do register. The poll register increments the address of the address 

translate register and the device type portion of the Do register as the bytes are 

loaded. It also increments the address of the condition bit portion to the Do 

register through the Do register address mux. The order portion of the Do regi­

ster is then cleared, the Initialization Complete ICB bit is set in the interrupt 

register and gates circuit to inform the PTS that the CIC is initialized, and a 

relay is set in the In Tags circuit to initialize the Select In (in/ out) circuits to the 

360/ 370. The 360/ 370 is now able to communicate with the PTS-100 1/0 devices. 
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b. Loading the Start Device Packet Order 

The start I/O device packets in PTS memory (one for each order for each 

I/0 device) are not used until either the 360/370 or a PTS I/O device wants 

service. When the service is requested by an I/O device the processor issues 

an RlO Test and Set Busy command to the CIC. 

0 3 4 7 8 9 10 15 

0000 F I 01-1 DEVICE ADDRI RIO Test & Set Busy 

The CIC DMA register receives the RIO command. Bits l\J through 15 (the 

device address) are applied through the ROM DMAR mux to the Do register 

address mux, and bits 1, 2, and 3 are decoded in the RDIO decoder. Bit 0 of 

the word at the device address in the Do register is sent to the processor via 

the control circuits, interrupt register and gates circuit, and the DMA mux out. 

When bit 0 is a zero the associated I/O device is not busy. (If it is a l the de­

vice is busy.) When Bit 0 is found to be zero it is set to l (busy) by the read 

holding register through the holding register mux. The processor now issues 

a DIO start device command to the CIC, which sets condition bit 3 of the associ­

ated word in the Do register. 

0 3 4 7 8 9 10 15 

I 0000 F 0 I -I DEVICE ADDR I DIO START DEVICE 

Do register addressing is through the DMA register, ROM DMAR mux and 

Do register address mux. The setting of bit 3 is through the RDIO decoder, 

read holding register, and holding register mux, as before. When a condition 

bit is set, the whole condition bit byte is read out by the control circuits and 

written back into the Do register via the ROM holding register and holding 

register mux. 

When the poll register, which normally cycles through all the Do register 

addresses (polls), cycles to the address with condition bit 3 set it stops and 

initiates the start device routine. The microprogram loads the poll address 

(6 bits) into the lower working register through the data in mux and the data 

mux. Here the poll address is combined with the device packet base previously 

put in from the start controller packet. The device packet base and the poll 

address are sent to the DMA mux out where they are combined with ROM bits 

4, 9, 10, and 11 to form a word that points to the order in the start device 

packet for that particular I/O device (Figure 3-76). The composite address 

word is sent to the processor along with an Output Word function code. The 

processor sends the order byte (bits 4 through 7) from the device packet. 
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BIT 4 .. TRANSMIT STATUS 
BIT 5 - TRANSLATE 
BIT 6 - READ (SEND DATA TO 36q 
BIT 7 - WRITE (RECEIVE DAT A FROM 360) 

UNIT EXCEPTION 
UNIT CHECK 

'-----'--""°=SE'"NS"'E~_,,-1;::;.,,,===.,-.,,,,:;=:;:;--- g~~~~i~~ND 

•UNIT CHECK, BITS O, 2, OR 7 

t STATUS ALL ZEROS OR DATA INTERRUPT 
tt COMMAND WHILE BUSY, BIT I ONLY 

COMMAND MODIFIER 
READ BACKWARDS 

Figure 3-76, I/O Device Packet 

0 - SENSE, READ, READ 
BACKWARDS 

1 -WRITE 

'---- 0 - SENSE, 'MUTE, READ 
BACKWARDS 

~8.~~~~W~~gJFIER, SENSE, 

In this case the order will be Transmit Status (1000), since an I/Ode­

vice wanted service. The order is sent through the DMA mux in to the order 

portion of the Do register. It is checked by the CIC control circuits, which 

recognize it as a transmit status order (refer to Section of this chapter for 

the other orders). and therefore initiate action to bring in the status byte 

from the device packet (byte 9). The microprogram again loads the poll ad­

dress into the lower working register where it is combined with the device 

packet base and sent to the data mux. Here, as before, it is combined with 

ROM bits 4, 9, 10, and 11 put on the !OB and sent to the processor along 

with an output word function code, This time this address points to the 360 

status byte, which is polled and sent to the CIC where it is put into the data 

working register address E (via the DMA mu.x in and the data mu.x). In 

this case the status byte is Attention. 

0 

EA 

0 

5 

DEV PKT BASE 

Upper Working 
Register 

5 

DEV PKT BASE DEV ADDR 

15 

ROM BITS 4, 9, 10 & 11 

3, 2. 20. 4 Control Unit Initiated ClC-360 Seguence (Figure 3-73). Once the 

status byte is in the data working register the control circuits raise Request In 

to the 360/370, which responds with SELECT OUT. When the SELECT OUT is 
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detected it sets OPERATIONAL IN. When the microprogram detects OPERA­

TIONAL IN it enables the address gate in the Bus In circuits. It also loads the 

poll (device address) into the data (address D) and lower working (address 6) 

registers (through data in and data muxes). The device address is then sent 

from the data working register to the address translate register (bits 2 and 3) 

and to Bus In(bits 4 through 7). The address translate register translates the 

address to a 360 address and applies it through the address gate to bits 0 through 

3 of Bus In. Then the microprogram raises ADDRESS IN to the 360/ 370, which 

responds by reading the address and raising COMMAND OUT. COMMAND OUT 

causes the CIC to drop ADDRESS IN and disable the Bus In address gating circuits. 

At this point either data or status can be transferred. The status transfer is 

described in "a" below, the send data to 360/370 is described in "b", and re-

ceive data from 360/ 370 is described in "c." 

a. Send Status Sequence 

When status is being transferred, the status byte from the data working 

register is sent to the Bus In circuits where it is gated onto Bus In when the 

microprogram raises STATUS IN to the 360/370. The 360/370 accepts the 

status byte and raises SERVICE OUT (if the 360/ 370 stacks status it raises 

COMMAND OUT and the CIC continues to try to send status until the 360/370 

accepts it). In this case the status sent to the 360/ 370 was "attention" so on 

receipt of SERVICE OUT the microprogram loads condition bits 0 through 3 

from the Do register into the ROM holding register (via the control circuits). 

Here condition bit 0 is reset and bits 1 1 2, and 3 are written back into the 

condition bit portion of the Do register, via the holding register mux. Now 

OPERATIONAL IN is reset and the microprogram goes to a data interrupt 

sequence. 

b. Send Data Sequence 

When data is being transferred to the 360/370 the data counter is reset to 

zero. Then if the 360/370 does not raise SUPPRESS OUT the byte of data in 

the data working register addressed by the data counter is gated into the Bus 

In circuits. If the translate bit in the order (from the PTS-100) was set, the 

data byte is first routed through the ASCII to EBCDIC Translate PROM where 

the ASCII coded data byte is converted to EBCDIC. The CIC microprogram 

raises SERVICE IN to the 360/370 and puts the data byte on Bus In. The 

360/370 replies with SERVICE OUT, which resets SERVICE IN. (If the 360/ 

370 does not want to accept the dat't it raises COMMAND OUT, which causes 

the CIC to set the EOR bit in the co~trol circuits, reset OPERATIONAL IN 

and SERVICE IN, and go into a data interrupt sequence [discussed in Sec­

tion 3. 2. 20. 5].) Each time a data byte is transferred from the data working 

3-204 



register to the 360/ 370 the CIC microprogram sends an output word +l func­

tion code to the PTS-100 processor along with the byte count EA (stored in the 

upper and lower registers) to increment the byte count. Also as each data 

byte is transferred when SERVICE OUT falls the 4- byte counter is decremented 

and the data counter is incremented. The data byte transfers continue until a 

byte count zero is received or until the 4-byte counter reaches zero. When 

byte count zero is received the CIC resets OPERATIONAL IN and performs a 

data interrupt sequence (Section 3. 2. 20. 5). When the 4-byte counter reaches 

zero the CIC resets OPERATIONAL IN and cycles through the poll addresses. 

It services all other I/ 0 devices requiring service until it again finds the read 

order in the Do register for this device, at which point it repeats this read 

data to 360/370 sequence except that it does not refetch the order. 

c. Receive Data Sequence 

When data is being transferred from the 360/ 370 to the CIC the data 

counter is reset to zero. Then if the 360/370 does not raise SUPPRESS OUT 

the CIC microprogram raises SERVICE IN to the 360/370, which puts the 

data byte on Bus Out. The 360/ 370 then raises SERVICE OUT, which resets 

SERVICE IN. (If the 360/ 370 does not want to send the data it raises COM­

MAND OUT, which causes the CIC to set the EOR bit in the control circuits, 

reset OPERATIONAL IN and SERVICE IN, and go into a data interrupt se­

quence. ) When SERVICE OUT is raised the byte of data from Bus Out is 

transferred to the data working register addressed by the data counter. If 

the translate bit in the order (from the PTS-100) was set, the data byte is 

first routed through the EBCDIC to ASCII Translate PROM where the EBCDIC 

coded data byte is converted to ASCII. Each time the 360/370 raises SER­

VICE OUT and transfers a byte of data to the data working register the CIC 

microprogram sends an output word +l function code to the PTS-100 processor 

along with the byte count EA (stored in the upper and lower registers) to in­

crement the byte count. Also as each byte is transferred when SERVICE OUT 

falls the 4- byte counter is incremented and the data counter is incremented. 

The data byte transfers continue until a byte count zero is received or Wltil 

the 4- byte counter reaches three. When byte count zero is received the CIC 

resets OPERATIONAL IN and performs a data interrupt sequence. When the 

4-byte counter reaches three, the CIC resets OPERATIONAL IN, resets the 

data counter, and sends an output word +l function code to the processor. This 

causes the processor to increment the buffer address and put it back into the 

packet. The CIC then sends an input byte function code to the processor, which 

responds by accepting and storing the first data byte from the CIC at the buffer 

address. The data byte transferred to the PTS-100 is stored in the data work­

ing register at the address set into the data counter. The data counter is in­

cremented, the 4- byte counter is decremented, and the process is repeated 

four times, transferring four data bytes from the data working register, where­

upon the 4- byte counter contains a count of zero. Then the CIC cycles through 
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the poll addresses. It services all other I{O devices requiring B"1"Vice until 

it again finds the write order in the Do register for this device, When it does 

it repeats this Write Data from 360/ 370 sequence except it does not ref etch 

the order. 

3.2.20.5 Data Interrupt CIC-Pl'S-100 Sequence (see Figure 3-73). The 

contents of the upper and lower working registers are sent out to the pro­

cessor on the !OB (via DMA mux out). This is the tumble table address in 

memory where the device address will be stored. 

0 8 9 10 15 

Tumble Table Base Tumble Table Register 

Upper Working Register Lower Working Register 

The contents of the poll register (the device address) are loaded into the ~ower 

and data working registers via the data in and data muxes. The device address 

from the data working register is put on the IOB through the DMA mux out 

and sent to the processor along with an input byte function code. 

0 2 7 

I o N/A DEVICE ADDR I 
(A zero in bit 0 of the byte indicates a data interrupt rather than a 360/ 370 

initiated interrupt.) The processor puts this byte in the tumble table in 

memory at the specified address. The microprogram then increments the 

CIC tumble table register and transfers its contents to the lower working 

register via the Data In and Data muxes. It also puts an EOR bit in the data 

working register and zeros the order in the Do register at the poll address. 

The device packet base and the device address from the upper and lower work­

ing registers are combined with ROM bits 4, 9, 10 and 11 and sent to the pro­

cessor. This word points to byte A in the device packet. 

0 5 6 11 12 15 

DEV PKT BASE DEV ADDR ROM BITS 4, 9, 10 & 11 

Next the status byte (EOR) from the data working register is sent to the pro­

cessor where it is put into byte A of the packet. Then the microprogram sets 

a tumble table interrupt in the interrupt register circuit and returns to an 

idle condition. 
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3. 2. 20. 6 360/ 370 Command Issue j6U-CIC Sequence (see Figure 3-73). 

After "Attention" has been sent to the 360/370 during the initial selection 

sequence, the 360/ 370 requests service from the CIC by sending a command 

(read, write, etc.) and the CIC and device addresses. The operation of the 

CIC on receipt of the address and command is the same regardless of the 

command except for Sense and Test I/O. When the 360/ 370 puts the address 

on Bus Out it raises ADDRESS OUT, which gates bits 0-3 (CIC address) to 

the address translate register. 

0 3 4 7 

CONTROL UNIT (CIC) ADDRESS DEVICE ADDRESS ADDRESS 

In the translate register the address is checked against the addresses stored in 

the address translate table. If the address compares to one stored in the table 

(if bit 0 is a zero it is a CIC address) the control circuit raises OPERATIONAL 

IN and blocks SELECT IN (SELECT IN [in] and SELECT IN [out] remain 

open circuited) to the 360/ 370. If. the address is not in the table the control 

circuits short SELECT IN (in) to SELECT IN (out) to pass on the address. 

When the address is a CIC address the CIC has 32 microseconds in which 

to interrupt the CIC microprogram, connect to the 360/ 370, and complete the 

360/ 370 initiated sequence. When interrupted, the microprogram stores the 

contents of the ROM address register in the lower working register via the 

data mux. The program then loads the ROM starting address of the initial 

select program sequence into the ROM address register. The first instruc­

tion at the address is decoded by the Op code and Sub code decoders. It causes 

the address to be loaded into the lower and data working registers via the data 

in and data muxes. The translated addressJ' bits 2 and 3 come from the 

address translate register. Bits 4-7 come from the Bus Out register where 

they were being held. 

0 l 2 3 4 7 
Addresses Loaded into 

I \ \ 
Both Data And Lower 

I \ \ Working Registers 
Not Translated Device 
Used Address Address 

The microprogram advances and loads the contents of the poll register 

into the data and lower working registers. This saves the poll. Next the 

microprogram transfers the translated address from bits 0 through 3 of the 

data working register (DWRK 0-3) to the address translate register. Here the 

address is translated back into the original form and gated out through the 

address gate (ADDR GATE) to the Bus In circuits. At the same time the con­

tents of the data working register is stored in the poll register. 
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In response to OPERATIONAL IN the 360/370 lowers ADDRESS OUT 

when it is ready to communicate with the CIC. When this occurs the CIC 

raises ADDRESS IN and enables the Bus In gate so that the translated address 

is gated out to the 360/370. The 360/370 replies by putting a coded command 

(see Section 3. 2. 20. lb) on Bus Out and raising the COMMAND OUT TAG line. 

The CIC Bus Out parity check circuit checks the command for correct parity. 

If a parity error is detected the parity check circuit sets a Unit Check Status 

bit in the control circuits. In any case the command is applied through the 

data in and data muxes and stored in the data working register. Then the 

microprogram resets ADDRESS IN and disables the address gate circuit. The 

command, which is still in the Bus Out register, is checked for validity by 

the command validation PROM circuit. The device type information from the 

Do register (addressed by the poll register) gates the PROM so that the com­

mand is checked against the valid commands stored in the applicable portions 

of the preprogrammed PROM. If the command is not the same as one of those 

stored in the PROM a unit check status bit is set in the control circuits.· The 

microprogram next instructs the control circuits (through the Sub and Op code 

decoders) to check the condition bit of the addressed device in the Do register 

to see if the device is busy (bit 0) or off line (bit 1). Off line is not used with 

sense commands. If the command is valid and the device is busy a status bit 

is set in the control circuits. If the device is not busy the microprogram 

sets the busy bit (1) and resets the halt bit (2) in the ROM holding register 

and clears the order portion of the Do register. If the device is off line a unit 

check status bit is set in the control circuits. The status bits from the con-' 

trol circuits are then loaded into the data working register via the data in and 

data muxes. 

The exception to this is when the command is Test I/O and the PTS-100 

is trying to send status for this device to the 360/ 370, in which case the pend­

ing status in the device packet is loaded into the data working register instead 

of being held in the control circuits. After the Data Working Register is loaded 

its contents are applied to the Bus In circuits to the 360/ 370. When COM­

MAND OUT falls, STATUS IN is sent to the 360/370 and the status byte is 

gated through the Bus In gate onto Bus In. If the command is a Test I/O in re­

sponse to STATUS IN, the 360/370 may raise COMMAND OUT causing the CIC 

microprogram to stack the status and perform a control unit initiated sequence, 

which again tries to send the status byte to the 360/ 370. If in response to 

STATUS IN the 360/370 raises SERVICE OUT, the CIC microprogram checks 

the device type in the Do register and when the device is a printer or display 

that is not busy the CIC goes into a command interrupt sequence. If the device 

is a display that is busy and the command is a Test I/O the CIC also goes into 

a command interrupt sequence. If the command is not a Test I/O the micro­

program resets STATUS IN and OPERATIONAL IN, restores the poll by trans­

ferring the old poll stored in the data working register to the poll register 
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(DWRKB-), and transfers the original ROM address stored in the lower work­

ing register back to the ROM address register. 

3. 2. 20. 7 Command Interrupt CIC-PTS-100 Sequence (Figure 3-73). After 

the 360/370 issues a command and accepts status from the CIC, the CIC 

microprogram sends an Input Word function code to the PTS-100 processor 

and puts the tumble table address stored in the upper and lower working regi­

sters onto the !OB through the DMA MUX OUT. The tumble table base and 

the contents of the tumble table register make up the tumble table address 

(having been previously put into the upper and lower working registers during 

the data interrupt sequence). Following the transfer of the tumble table 

address the CIC microprogram puts the initial device address stored in the 

data working register (address C) onto the IOB to the PTS-100 processor. 

Next it sends an input byte function code to the PTS-100, which causes the 

initial device address byte to be stored in memory at the tumble table address. 

0 

I N/A 

""'-signifies 

2 7 

INITIAL DEVICE ADDR 

a 360 command 

INITIAL DEVICE 
ADDRESS BYTE 

Then the microprogram increments the tumble table register and transfers 

its contents to the lower working register via the data in and data mu.xes. It 

also resets STATUS IN and OPERATIONAL IN and disconnects from the 360/ 

370. The original command from the 360/ 370, stored in the data working 

register, is now transferred to the PTS-100 by the microprogram. The micro­

program loads the poll address from the poll register into the lower working 

register through the data in and data muxes. The poll address is combined in 

the DMA MUX OUT with the previously loaded device packet base stored in the 

upper working register and with ROM bits 4, 9, 10, and 11 to form an effective 

address. The effective address points to byte locations 6 and 7, A and B, or 

C and D of the device packet, depending on the particular CIC status conditions. 

(See Figure 3-76.) It is sent to the processor with an input word function code. 

The command stored in the data working register is now sent over the IOB to 

the processor accompanied by an input byte function code. The command is 

stored at the effective address in the device packet. The ROM holding register, 

which has the busy bit set and the halt bit reset, is now loaded into the Do 

register condition bit at the poll address via the holding register mu.x. Then the 

poll register is restored to its previous address by reading into it the address 

stored in the data working register. The program next sets a tumble table in­

terrupt in the interrupt register and gates circuit. This interrupt flags the 

processor to look at the tumble table in memory and perform the operation 

requested by the command on the addressed device. The ROM address stored 

in the lower working register at the start of this sequence is then put back into 

the ROM address register. 
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3. 2. 20. 8 Send Data to 360/ 370 Sequence (Figure 3-73). When the PTS- 100 

program detects a device address with the MSB set in the interrupt tumble 

table, it reads the 360 command previously stored in the associated I/Ode­

vice packet. If the command is a Read (transmit to 360) command the pro­

gram puts the order, buffer address, and byte count into the packet; then it 

issues a Start Device DIO instruction to the CIC and sends the order, byte 

count, and buffer address in the manner described in Section 3. 2. 20. 3b. On 

receipt of the order, byte count, and buffer address, the CIC resets the data 

and 4-byte counters and sends an output word tl function code to the pro­

cessor. This causes the processor to increment the buffer address and put 

it back into the packet. The CIC then sends an output word function code to 

the processor, which responds by sending the first data byte to the CIC. Here 

it is stored in the data working register at the address set into the data 

counter. The data counter and 4-byte counter are incremented and the process 

is repeated four times transferring four data bytes to the data working reg­

ister, whereupon the 4-byte counter contains a count of 3. When this occurs 

the CIC performs a "control unit initiated send data" sequence as described 

in Section 3. 2. 20. 4b. 

3. 2. 20. 9 Receive Data from 360/370 Sequence (Figure 3-73). When the 

PTS-100 program detects a device address with the MSB set in the interrupt 

tumble table, it reads the 360 command previously stored in the associated 

1/0 device packet. If the command is a Write (receive from 360) command 

the program puts the order, buffer address, and byte count into the packet; 

then it issues a Start Device DIO instruction to the CIC and sends the order, 

byte count, and buffer address in the manner described in Section 3. 2. 20. 3c. 

On receipt of the order, byte count, and buffer address, the CIC performs a 

11 control unit initiated receive data11 sequence, Section 3. 2. 20. 4c. 

3. 2. 21 Input-Output Controller (IOC) Operation 

The IOC (Figure 3-77) is a microprogrammable controller that provides 

the interfaces between the PTS-100 processor and the display keyboard chan­

nel, a printer with or without keyboard; a transmit modem, a receive modem, 

and a single receive only cassette. The IOC is software compatible with the 

multiplex channel controller, which it replaces along with the motherboard(s) 

and I/O adapters. 

The IOC receives and executes instructions from the processor, performs 

the necessary data buffering, and reports the status of the I/O device to the 

processor. The IOC. is mounted on a single full size plug-in PC board. 
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C75 - 1847 
Figure 3-77 . Input/Output Controller (IOC) 
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3, 2. 21. l Interfaces. The IOG patching and microprogram can be changed 

to provide the interface for any of the standard modems (!PARS, GTMG, 

2848, 3270, AMAPL, and Switched Network), all the standard printers, 

TTYs, etc., presently used with the MISA adapter, the receive only cassett'lo 

and the keyboard channel. The interfaces between the IOG and these devices 

are exactly the same as those described for the individual modern, MISA, 

cassette, and keyboard adapters. The only exception is for the read only 

cassette,, which only uses the read interface since the IOC does not have a 

cassette record capability. 

The IOG MISA interface, which is described in Section 3. 2. 13, is RS232 

asynchronous or current loop with a data rate of up to 4800 baud, half duplex, 

start and one or two stop bits, 5 to 8 bits per data character, and odd, even, 

or no parity. The modem interface is the same as that described in Sections 

3. 2.14 through 3. 2.17, and Appendix G. The keyboard interface is the same 

as that described in Section 3. 2. 9. The read only cassette interface is the 

same as that described in Section 3. 2. 18, 

The IOG patch plug wiring for the different interface configurations is 

shown in Figure 2-22. 

3. 2. 21. 2 Status and IGB. The IOG has an 8 bit status register and an 

8 bit IGB register for each I/O device, The status and IGB registers are 

part of the RAM and they are used to store status and !GB information for 

each of the four I/O devices. 

The first two bits in each status register define adapter ready and 

adapter busy conditions with a zero in both of these bits indicating that the 

associated device is not available. The remaining ·status bits are defined 

by the microprogram for the particular I/O device, They are the same as 

those for the counterpart I/O adapters. The adapter descriptions in 

Sections 3, 2. 9 through 3. 2. 18 give the status bit meanings; refer to Table 

3 - 7 for the status bit listing. 

The !GB bits (interrupt condition bits) inform the program of interrupt 

conditions. The IGB bytes (8 bits) are also the same as for the counterpart 

I/O adapters. The IGB bits are set by the I/O devices and their interfaces. 

When an IGB bit is set the microprogram fetches the interrupt mask from 

the associated PIOT using the function code bus, The mask is ANDed in the 

ALU with the IGB byte on a bit by bit basis to determine whether an interrupt 

should be generated, Patch plug Ll is used to specify the interrupt line 

raised by each device, See Figure 2-22 for the patch plug wiring. The pro­

cessor will only respond to an interrupt if the interrupts have been enabled 

by the program, The !GB byte and mask format is shown and described in 

Section 3, l, 9, 2. Refer to Table 3.7 for the !GB bit listings. 
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3. z. 21. 3 Circuit Description. 

a. Initialization 

The IOC simplified block circuit diagram is shown in Figure 3-7 8. The 

IOC responds to the two basic instructions from the processor: Do I/O, to 

start or stop an I/O operation; and Read I/O, to read or read and reset 

status. The processor places these instructions on the !OB data bus in 

addition to the address code for the selected controller and I/O device (Sec­

tions 3.1. 9 and 3. 1. l O). The processor then raises the device address 

window (DAW) control line to identify this data as address information to the 

controllers. For a start DIO instruction, the processor next places the 

effective address (EA) of the PIOT table for the addressed device on the data 

bus and raises the Data Out Window (DOW). The IOC address decoder 

detects the IOC address and queues the DMA control circuits through IOC 

address chip switch JS. The device address latch holds the device address. 

On a start DIO instructions, this latch sets a condition bit to the micropro­

gram (via the ALU and P. C.) that tells the microprogram that a start DIO 

command has been received, since bit 3 of the instruction is found to be on. 

Another condition bit from the DMA control circuit then flags the micro­

program to begin operation. 

Once started, the microprogram directs the IOC to accept the EA on 

the !OB and store it in the effective address portion of the RAM at the EA 

location for the addressed device. The RAM has a dedicated location for 

the EA for each of the four I/O devices. It also has dedicated locations for 

status bytes, orders, and ICBs for each of the four I/O devices. 

The RAM is addressed by the ROM and the decoded output of the scan 

counter, which has four states, one for each I/O device. The scan counter 

can either continuously scan the RAM locations for each I/O device (used to 

poll each I/O device after initialization) or it can be jammed to the I/O 

device address. It is jammed to the device address set into the device a 

address latch modified by patch Ll5 and jammed to the address of a device 

requesting service by the ROM instruction decode. The device address 

patch Ll 5 allows the device addresses to be assigned to any I/O device (see 

Figure Z-ZZ for the patch wiring). 

The scan counter output is also applied to the program counter where it 

is used to jump to the appropriate microprogram sequence in ROM to direct 

the initialization or servicing for the addressed deviceo 

After the EA is in the RAM the IOC takes control of the I/O operation, 

requesting the order from the PIOT table (see Section 3. 1. 9) and storing it 

in the RAM, using the arithmetic unit in the processor as necessary through 
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the operation of the 4 bit function code bus, and writing data into, or reading 

data from, the designated portions of memory. 

Each device on the IOC, keyboard, printer, transmit modem, and 

receiver modem or cassette is initialized in the same way, the only difference 

being the device addresses and the storage locations in RAM. 

b, Microprogram ROM 

The microprogram that directs the operation of the IOC resides in the 

ROM. Each different application of the IOC uses a different ROM, which 

can have 2S6, Sl2, 768, or 1024 16 bit words, The ROM chips are mounted 

on a separate piggyback module that plugs into receptacle J3. The module 

accommodates up to eight 1024 or 2048 bit memory chips (2S6 or 512 4 bit 

words), Chip switch JS selects the ROM addressing for the lK and 2K 

chips. The ROM chip locations, allocations, and associated switch JS set­

tings are shown in Table 2-4 and Figure 2-22. 

The program counter addresses the microinstructions in the ROM. It is 

driven by the ROM bits, the output of the ALU, the instruction decode, and 

the P. C. selector. The instruction decode is used to jump to the service 

request routines, The P. C. selector selects either the two scan counter 

outputs and the cassette active signal or ROM bits 8, 9, and 10 to supple­

ment the other ROM bits to address the ROM. The cassette active signal 

flags the microprogram that the cassette interface is used. The ROM bits 

address each succeeding microinstruction in the microprogram routines, 

and the scan counter outputs provide the device addresses that further select 

the applicable routines for each 1/0 device, 

c. RAM Stack 

The RAM is an 8 bit, 32 word, read and write memory. It stores the 

four effective addresses (16 bits each). the four 8 bit order codes, the four 

8 bit !CB bytes, the four 8 bit status bytes, the keyboard address, and four 

CRC characters, The remainder is temporary storage, scratch and data 

registers. All data passing into or out of the IOC passes through the RAM. 

RAM addressing is performed by the RAM address decode, which is driven 

by the ROM bits in conjunction with the scan counter. The RAM input 

selector, which is also under ROM control, connects either the ALU output 

or the IOB to the RAM input. All data out of the RAM processes through the 

ALU except that which is sent out directly to the processor on the IOB, 

d. ALU 

The ALU is an 8 bit arithmetic unit that is used for both arithm.etical 

and logical operations (for example, to see if a bit is set, or to check ICB 
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bits against the mask). It operates on the data, status, etc., selected by the 

ALU selectors that are under control of the ROM. The ALU output is applied 

to the I/O device interface circuits, to the RAM, and to the program counter 

where it causes ROM program branches. The accumulator provides the B 

operand input to the ALU. In addition, it produces a result not zero condition 

bit, which is also used for program branches. All data sent to or received 

from the 1/0 devices is carried on the adapter data bus, and data sent to the 

I/O devices is carried on the ALU bus. 

e. Interface Circuits 

The interface circuits provide the same functions as their counterpart 

device adapters. They send and/or receive data and interface signals to/ 

from their associated devices and they monitor device status and generate 

interrupt condition bits. The IOC accommodates five interfaces: MISA, 

transmit modem, keyboard channel, receive modem, and receive only 

cassetteo 

The interface circuits are individually enabled by the adapter enable 

circuit, which decodes the scan counter outputs. Whenever the scan counter 

is at a device address, the associated interface circuit is enabled. When the 

scan counter is polling, each of the interfaces is enabled in turn. The micro­

program controls each interface through its ROM decode. Whenever an 

interface circuit requests service it raises a request line on the request bus 

to the ALU selectors. Then when the scan counter polls that interface circuit• 

the request is processed (through the ALU and P. C. where it is used to 

select the ROM routine to- carry out the request). 

When an interface circuit wants to interrupt the PTS program it raises 

an interrupt line to the interrupt control circuit, which informs the ROM 

microprogram of the interrupt and sends the interrupt to the processor over 

the interrupt bus (but only after the !CB bits have been checked against the 

interrupt mask). Patch Ll is used to patch the I/O device interface interrupts 

to any processor interrupt level. 

(1) Printer Interface (MISA). 

This interface is the same as the MISA (Section 3, 2. 13). It operates 

in half duplex to send data to a printer or receive data from a printer 

keyboard. Data characters sent to a printer are received from the 

RAM via the ALU as parallel characters, buffered, converted to 

serial data by the parallel-to-serial converter, and sent out to the 

printer. The character rate and options (parity, number of bits/ 

character stop bit) are determined by patches CZ and CS (see Fig­

ure 2-22). Data received from a printer keyboard is converted from 

serial to parallel, buffered, and sent to the ALU over the adapter 

data bus. All data transfers are under ROM control. 
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(2) Transmit Modem Interface 

This interface can be patched and programmed to be the same as 

that for any one of the transmit modem adapters described in 

Sections 3. 2. 14 through 3. 2. 17. The data to be transmitted is 

transferred from RAM through the ALU and loaded into the transmit 

holding register. Fill or idle characters are loaded into the fill 

character holding register and a coded control character describing 

the word length, parity, clock rate, number of stop bits, synchro­

nous or asynchronous operation, etc . ., is loaded into the control 

register. All data transfers are under ROM control. The parallel 

data characters from the holding registers are converted to serial 

in the transmitter and sent out to the modem. The transmitter is 

under the control of the timing and control circuit, which decodes 

the character in the control register and directs the transmitter 

accordingly. Patch BIS selects the transmitted baud rate. See 

Figure 2 -22 for the patch configuration. 

(3) Receive Modem and Receive Only Cassette Interface 

This interface is used for a receive modem and for the receive only 

cassette. It is microprogram controlled and it is used for both 

interfaces, but not at the same time. A start DIO instruction must 

be reissued each time the interface is switched between the two 

devices. 

The receive modem interface can be patched and programmed to be 

the same as that for any one of the receive modem adapters described 

in Sections 3, 2. 14 through 3. 2. 17. The cassette interface is the 

same as the receive portion of the cassette adapter described in 

Section 3. 2. 18. 

The cassette connects to receptacle J6 and the modem connects to 

J7. The cassette/modem selector, which is controlled by the 

microprogram, selects either the cassette or the modem data, clock, 

and control inputs. The selector connects the selected serial data 

and clock to the receive register and the selected device status and 

request signals to the ALU selectors. The receive register assem­

bles the incoming serial characters, changes them to parallel 

characters., and applies them to a comparator and to the receive 

holding register. The holding register retains the data character 

until the ROM microprogram directs that it be transferred out. The 

comparator compares the received data character with a sync char­

acter put into the match character register by the ROM micropro­

gram. The comparator generates a compare signal that is sent 

back to the microprogram when a comparison is detected. This 
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enables the program to look for sync or any other special character 

in the data received from the modem. 

The microprogram also loads the control register with a coded 

character that describes the number of bits/character, parity, 

synchronous or asynchronous, number of stop bits, etc., to be re­

ceived. The timing and control circuit decodes the control char­

acter and directs the receive circuits accordinglyg 

(4) Keyboard Interface 

The keyboard interface performs the same overall function as the 

keyboard adapter on the multiplex channel controller described in 

Section 3. 2. 9. The serial keyboard data from the display adapter 

is assembled into 8 bit characters in the receiver, checked for 

non-zero by the comparator, and loaded into the receive holding 

register, The keyboard clock pulses are counted, and after eight 

have occurred (the complete character is assumed to be in the 

receiver at this time) a service request is sent to the ROM. When 

the ROM microprogram services the request it increments a key­

board address character stored in the RAM. Then it checks the 

comparator to s.ee if the character is not zero; if it is not, the 

microprogram transfers both the incremented keyboard address 

from RAM and the keyboarddata character from the keyboard hold­

ing register to the processor. The keyboard address in RAM is 

incremented by one for each keyboard data character received until 

the count reaches 128 (maximum of keyboards), whereupon it re­

peats, starting over again. Only non-zero keyboard characters are 

transferred. Zero characters indicate that no data has been 

entered on the associated keyboard. 

3. 2. 22 Parallel Adapter Operation 

The parallel adapter provides the interface between one port on the multi­

plex channel controller and a receive only printer or other receive I/O device 

that requires data in parallel format. The adapter (Figure 3-79) receives the 

data from the multiplexer in 8 bit bytes, It can accumulate two 8 bit bytes 

and transfer them together to the I/O device, However, in this mode one byte 

is used for control. It can optionally hold an 8 bit control character while 

transferring other 8 bit data bytes or it can transfer alternate data and con­

trol bytes. The adapter executes write orders via the multiplex channel con­

troller and provides status and interrupt condition bits to the multiplexer. 

The output signal polarities, control bits, status bits, and interrupt condi­

tion bits are patch and switch selectable. The output level to the I/O device 

is TTL with 100 ohm resistors in series with the outputs. 
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Figure 3-79. Parallel Adapter 

3, 2. 22. l Interfaces , The interface between the parallel adapter and the 

1/0 device is shown in Figure 2 - 3. 

3 , 2. 22. 2 Status and !CB. The parallel adapter reports status and !CB bits 

to the multiplex controller over bits 0 through 6 of the adapter data bus. 

Bits 0 and l are ready and busy status; the remaining bits 3 through 6 (bit 2 

is not used) are used for both 1/0 device status and interrupt conditions. 

Chip switches Fl -1 through Fl -4 are used for the manual entering of a c ode 

on status bits 3 through 6 that describes the 1/0 device type to the program. 

This information supplements the feature board configuration data. 

Data Bus 
Bit Name 

0 Ready 

Busy 

3-6 

3 EOR(ICB) 

4 MALF(ICB) 

5 ERR(ICB) 

Description 

The adapter raises this bit (1) when it and the 
1/0 device are ready to process data . The bit 
is set when there is no existing order and the 
device is available. 

This bit is set (1) by ORDER OUT and DEVICE 
AVAILABLE. It indicates that the adapter is 
actively transferring data. 

These bits are set manually with switches Fl -1 
through Fl -4. They identify the 1/0 device type 
to the program. 

This bit is set (1) after t he last character of a 
data block has been transmitted , It causes an 
!CB REQUEST and indicates the end of the 
record. 

This bit is set (1) when the 1/0 device is not 
operating or present when an ORDER OUT is 
received, It causes an !CB REQUEST. 

This bit is patch (B2) selectable. When patched 
and set (1) it indicates that a parity error has 
been detected in the last character sent to the 1/0 
device. When that occurs it also causes an 
!CB REQUEST. 
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Data Bus 
Bit 

6 

Name 

TOF(ICB) 

Description 

This bit is patch (B2) selectable. When patched 
and set (1) it indicates that the I/O device has 
reached the top-of-form position. When that 
occurs the bit also causes an !CB REQUEST. 

3. 2. 22. 3 Circuit Description (Figure 3-80). 

a. Timing 

The 160 nanosecond MUX CLOCK clocks all circuits on the parallel 

adapter except the data and control output flip-flops, which are clocked by: 

ACK, Request Reset, ADBO, ADB3, Order and Switch Fl -7. The 2 ms 

CLOCK clocks the demand antibounce circuit. 

b. Initialization. 

The adapter is initialized when the program issues a start I/O order to 

the multiplexer. The start order contains the address of the adapter to be 

initialized. It causes the multiplexer to fetch and send to the adapter the 

order to be performed. The only order used for the parallel adapter is the 

write order. The multiplexer informs the adapter of the order by raising 

ORDER OUT. 

Prior to receipt of the order the I/O device activates ON LINE (nor­

mally patched B2) to DEVICE AVAILABLE, which is applied to ADBO to 

tell the multiplexer that the device is ready to process data. The multiplexer 

then sends ORDER OUT, which sets the order flip-flop. Order terminates 

READY (ADBO) and raises BUSY. However, if the I/0 device is not avail­

able at this time the MALF flip-flop will be set instead of BUSY. MALF 

then generates REQUEST to the multiplexer, which replies with ACK, caus­

ing the !CB REQUEST to be sent to the multiplexer and gating the MALF !CB 

bit out on ADB4. 

c. Data Transfer 

When the I/O device is ready to accept data it raises DEMAND to the 

adapter, Patch B2 selects the demand signal and applies it to the Request 

flip-flop input circuit. The demand signal can be the direct or inverted 

demand input or a positive or negative polarity 32 ms signal. The latter is 

produced by the antibounce circuit, which is initiated by demand and timed 

out after counting eight 2 ms clock pulses. Demand along with BUSY and 

STROBE sets the Request flip-flop, which generates REQUEST to the multi­

plexer. When the multiplexer sends ACKnowledge, the adapter replies with 

DATA REQUEST, telling the multiplexer that the I/O device is ready for 

service. The multiplexer responds to DATA REQUEST by placing a data 
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character on the adapter data bus and sending REQUEST RESET to the 

adapter, The data character is clocked into either the data or control flip­

flops, which have been previously cleared by Order or DATA REQUEST, 

The character is clocked into the data flip-flops by ACK, REQUEST RESET, 

and no CTLF or the signal from switch Fl -7, The character is clocked into 

the control flip -flops and not the data flip-flops when CT LF occurs or switch 

Fl-7 is set and ADBO, now acting as a control bit, is high, CTLF is 

generated by ORDER and ADB3, which in this case also acts as a control bit. 

Thus the character on the ADB can be put into the control flip-flops in one of 

two ways, using ADB bits 0 or 3 as control. The control flip-flops can be 

used to extend the number of bits in the output data character or they can 

hold or transfer control information for the I/O device, The polarity of the 

data outputs is selected by switch Fl -5, which controls the output selectors 

that select the direct or inverted outputs of the data flip-flops. The con­

trol (CTL) outputs can be patched to either the direct or the inverted control 

flip-flop outputs on patch plugs AZ and D3, The output flip-flops can all b,e 

cleared together, when ORDER OUT is received or when a data request is 

generated, or the control flip-flops can be cleared separately, depending 

upon a patch on D3. 

REQUEST RESET, ACK and REQUEST (data) also produce a data strobe, 

which resets the request flip-flop and which can also be sent out to the I/O 

device via patch plug AZ, The data strobe indicates that the data character 

is in the output flip-flops awaiting transfer to the I/O device, Single-shot 

K4 delays the occurrence of the strobe for 30 microseconds. This limits the 

character transfer rate to one character every 30 microseconds and prevents 

the parallel adapter from tying up the IOB, since it could operate at the IOB 

speed. 

d, Status and ICB 

ENB, STATUS, q.nd ICB REQUEST select and gate out at the status and 

ICB bits onto the adapter data bus, The status selector selects either status 

bits 3-6 from switches Fl-1 through Fl-4 or the ICB bits. When the multi­

plexer wants to read status it sends ENB and STATUS IN to gate out the 

status bits, The ICB bits are gated out by ICB REQUEST. The ICB bits 

initiate ICB REQUEST when any one of them is active, The TOF (Top-of­

Form) ICB bit will only initiate an ICB REQUEST if it occurs whlle the device 

is busy. The TOF and ERR ICB bits are both patch selectable on patch plug 

BZ. The EOR (End Of' Record) ICB bit is set by BYTE COUNT ZERO after 

the last character has been transferred, or by CTLF at the beginning of the 

data output strobe. 
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3, z. 23 Display Adapter/Monitor Controller/Feature Board (DA/MC/FB) 

Operation 

The DA/MC/FB (Figure 3-81) provides the combined features of the 

display adapter, monitor controller, and feature board on a single board for 

the 1005 and 1014 processing units. The DA portion supports one or two 

16K memory boards, the integral MC (with one display) and one remote dis­

play, two keyboards, and two LED panels. The FB portion has all the 

features of standard feature board A except the WDT interrupt option, See 

the DA/MC/FB simplified circuit diagram, Figure 3-BZ, and refer to the 

circuit descriptions in Sections 3. z. Z, 6 and 7, 

3, z. 23. l Display Adapter Circuits. The DA portion of the DA/MC/FB 

provides the same basic functions in the same way as the standard display 

adapter. It refreshes memory, reads data out of memory for display re­

fresh, assembles data from the keyboards and sends it to the IOC or multi­

plex channel controller. 

a. Clocks 

The 25 MHz and 160 ns clocks from the IOC or multiplex controller 

clock the DA and MC Timing circuits that produce KEYBOARD CLEAR, 

KEYBOARD STROBE, and the 2 ms and 64.1 µs clocks. See Figure 3-83. 

The timing circuit also produces PS SYNC that synchronizes the switching 

power supply to the DA and MC timing to prevent power supply generated 

switching transients from interfering with the display. 

b. Keyboards 

The two keyboards connected to the remote monitor controller are 

loaded when the DA/MC/FB sets bit 15 of the DA character (see Figures 

3-31 through 3-36) in the same way as in the standard DA - MC system 

except that only two of the keyboards are addressed. The clocks and load 

pulses for the keyboards connected to DA/MC/FB JS and J9 are generated 

by the keyboard address circuit, which is driven by the DA/MC/FB timing 

circuits and controlled by the memory size switches of option switch G2. 

One load pulse is sent to each keyboard every 66. 64 ms, and the keyboard 

clock pulses occur every 64.1 µs, The keyboard addressing sequences are 

shown in Table 3-ZO. To determine the keyboard load timing cross reference 

the keyboard addresses given in this table with those shown in Table 3-12 in 

Section 3. 2. 6. 3. 

The incoming keyboard data from J6, JS, and J9 is ORed and either 

passes directly out to the keyboard adapter in the multiplex controller or 

IOC when only one memory board is installed, or it first has its timing 

changed by the shift register when two memory boards are installed 
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Figure 3-83, DA/MC/FB Clock Outputs 

(REF ENBl present)o The shift register delays the keyboard data and 

effectively changes the keyboard addresses for memories above 16K. The 

DISPLAY ON signal from the local display inhibits data from the local key­

boards when the display is off or when the keylock is ono 

c, Memory Refresh 

The DA/MC/FB refreshes memory during the l.S-DA time (see Figure 

3-31) in exactly the same way as for the standard display adapter (Section 

3, 2. 6, 2) except that the LKOUT 1, 2 signals are used instead of DAREQl, 2 

signals and they are both raised together so the columns on both memory 

boards are refreshed simultaneously. REFRESH is generated by the re­

fresh enable circuit, which increments the memory address counter whose 

output is selected to provide memory address lines Bl0-Bl4, When the 2ms 

refresh option is selected by switch Fl6, REFRESH is produced every 

64, 1 µs during the l.S-DA time and it remains active for 10, 24 µs. The 

refresh memory address counter is incremented once for each refresh cycleo 

When the 1 ms refresh option is selected two refresh cycles are performed 

during every l.S-DA periodo 

d. Display Refresh 

During display refresh the memory address selector selects the display 

refresh counter output to provide address lines Bl0-Bl4, The other display 

refresh counter provides address lines B4-B9 and option switch G2 provides 

lines B2 and B3o Address lines B2 and B3 select a 4192 byte group in the 

top l 6K memory board and LKOUT2 flags the top memory board to the dis -

play refresh operation. Data for display cannot be stored in the bottom 

board. Regardless of the size of memory installed and regardless of the 

display format used, the display data is always stored in one of the top three 

4192 byte groups in the top 16K memory board, Refer to Table 3-20 for 

the memory buffer assignmentso 
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Table 3 -20. DA/MC /FB LED and Display Data Memory Buffer 
Assignments and Keyboard Addresses 

1 920 Char /Display 960 Char/Display 960 Char /Display 480 Char /Di.splay 
80 Ch x 24 Lines 80 Ch x 12 Lines 
64 Ch x 30 Lines 64 Ch x 15 Lines 40 Ch x 24 Lines 40 Ch x 24 Lines 

Memory Memory Memory Memory 
Memory Connected Buffer Keyboard Buffer Keyboard Buffer Keyboard Buffer Keyboard 
in Bytes Monitor To: Area Address Area Address Area Address Area Address 

8K 0 Disp. 1000-l?FF 91(XZ)* 
1800-lBFF 99 1800-lBFF 99 lCOO-lDFF D9 Bl(X3)'':' 

lZK 0 Disp. 2000-27FF 85(XZ)* 2800-ZBFF 8D 2800-ZBFF SD ZCOO-ZDFF CD 
A5(X3)* 

l6K 0 Disp. XJ6 3000-37FF 
95(XZ)~~ 

3800-3BFF 9D 3800-3BFF 9D 3C00-3DFF DD 
BS{X3)* 

Z4K 0 Disp. 5000-57FF 
92(XZ)* 

5800-SBFF 9A 5800-SBFF 9A 5C00-5DFF DA 
BZ(X3)'~ 

3ZK 0 Disp. 7000-77FF 96(XZ)* 7800-7BFF 9E 7800-7BFF 9E 7COO-7DFF DE 
B6(X3)'~ 

8K LED 0 MC XlO 1780 lBCO lBCO IDEO 
LED 1 MC Xll 1782 

lZK LED 0 MC XlO 2780 2BCO 2BCO 2DEO 
LED 1 MCXll 2782 

16K LED 0 MC XIO 3780 3BCO 3BCO 3DEO 
LED l MC XII 3782 

24K LED 0 MC XlO 5780 5BCO SEGO 5DEO 
LED l MC XII 5782 

3ZK LED 0 MC XlO 7780 7BCO 7BCO 7DEO 
LED l MC Xll 7782 

SK Local 1800-IFFF 99(J8)-~''' lCOO-lFFF D9 lCOO-lFFF B9(J9)':'* IEOO-lFFF F9 
B9(J9)':''' 

lZK Local 2800-2FFF 8D(J8)M 2C00-2FFF CD 2C00-2FFF AD{J9)** 2EOG-2FFF ED 
AD(J9)M 

16K Local XJ7 3800-3FFF 9D(J8)** 3C00-3FFF DD 3C00-3FFF BD(J9)'~'~ 3E00-3F'FF FD 
BD(J9)** 

Z4K Local 5800-5FFF 9A(J8)':'* SCOO-SFFF DA SCOO-SFFF BA(J9)':'* 5E00-5FFF FA 
BA(J9)'~>:' 

32K Local 7800- ?FFF 9E(J8)':''' ?COO- ?FFF DE 7C00-7FFF BE(J9)':"~ 7E00-7FFF FE 
BE(J9)** 

LED 

8K 
Byte I XJ4 1F80 lFCO lFCO lFEO 
LED 
Byte 2 XJ5 1F82 

LED 

lZK 
Byte 1 XJ4 2F80 ZFCO 2FCO 2FEO 
LED 
Byt'e Z XJ5 2F82 

LED 

16K Byte l XJ4 3F80 3FCO 3FCO 3FEO 
LED 
Byte 2 XJ5 3F82 

LED 

Z4K Byte 1 XJ4 SF80 5FCO SFCO SFEO 
LED 
Byte 2 XJ5 SF82 

LED 

3ZK Byte l XJ4 7F80 7FCO 7FCO 7FEO 
LED 
Byte 2 XJS 7F82 

*Connector11 on Monitor Controller 

**Connectors on DA/MC/FB 
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The data for display refresh is read from memory in the same way as 

for the standard display adapter, The data words for the remote and local 

displays are read alternately from their associated memory buffer areas 

and loaded into the load register, The data for the remote display is routed 

out of the load register to a shift register, where the hardwired DA, LS, FS, 

EOL, and sync characters are added. See Figures 3-31 through 3-36. 

(The DA/MC/FB puts zeros in for the LS and EOL characters.) The data 

stream from the shift register is encoded in the Manchester system and 

sent to a remote monitor controller via connector J6. 

3, 2, 23, 2 Monitor Controller Circuits, The data for the local display is 

line assembled in the line load register, line stored in the line store 

register, converted to character line slices and sent out to the local display 

through the latches, shift register and output gates. The process is the 

same as that which takes place in the standard monitor controller (see 

Section 3, 2. 7), The blinking data field option from switch Fl6 gates the 

output of the latches, and the HI/LOW intensity option control from switcli. 

G2 gates the intensity level control in the output gates. The resulting video 

signal, vertical sync, horizontal sync6 and step scan signals are sent to 

the local display, STEP SCAN which is controlled by display format selected 

by option switch G2, increases the vertical spacing between the rows of 

characters on the display. 

The LED bytes (see Table 3-20 for memory buffer locations) for the 

local display LED panels are gated into the LED holding register, The 

power on and tone option control signals from switch Fl 6 are also brought 

in, and the resulting LED data is applied to the associated LED panel 

through connectors J4 and JS. The LED bits set the LED indicators on the 

display and keyboard as shown below: 

LED Byte Bit 0 2 3 

Controls On Display 9* 8 7 6 

LED No. On Kybd 12 10 

4 5 6 7 

5 4 3 2 

8 6 4 2 

*Controlled by Display Power On Option 

3. 2, 23, 3 Feature Board Circuits, The feature board portion of the DA/ 

MC/FB provides the same functions as standard feature board B,, except that 

there is no watchdog timer interrupt and only four configuration switches 

are used. Refer to Section 3. 2. 2 for the standard feature board. 

The watchdog timer program load works in the same way as for feature 

board B, The watchdog timer PL, DO I/O PL, and IPL pushbutton switch 

generate system resets and initiate program load from either the IPL or RPL 
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ROMs depending on the setting of the IPL/RPL switch. When the DPL (Dual 

Program Load) jumper A to B is made, a DO I/O instruction to the watch­

dog timer always initiates an RPL regardless of the setting of the IPL/RPL 

switch, and the WDT and IPL pushbutton program load are under control of 

the IPL/RPL switch, 

The RPL ROM is mounted on a separate piggyback plug-in module, It 

is either a 512 or a 1024 word program selected by switches 1, 7, and 8 of 

switch chip Fl6. The locations of the individual PROMs on the piggyback 

module are shown in Table 2-4. The processor addresses the load program 

words via the address bus, and the loading program is read out of the 

selected ROM onto the memory data bus a word at a time. The four words 

set into the configuration chips are read out in the same way. 

The alternate load address switch determines the address of the load 

device. When the switch is off device address zero is used, When the switch 

is on (sets bit 0 of word 32) the first configuration word determines the load 

device. 
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Figure 3-84. PTS RBI 

3, 2. 24 PTS Rapidbus Interface (PTSRBI) Operation 

DISC 
DRIVES 

The PTSRBI (see Figure 3-84) is used to connect high speed rapidbus 

controllers to the PTS. It can accommodate up to seven controllers, The 

PTSRBI provides the interface between the rapidbus and the PTS I/O bus 

(IOB), It converts PTS interface discipline to rapidbus interface discipline 

and vice versa. The PTSRBI is shown in simplified form in Figure 3-85. 

The PROMs on the PTSRBI are preprogrammed to control its opera­

tion, The PROMs are addressed by the various interface signals and they 

output corresponding control signals to drive the interfaces. They also 

coordinate the transfer of data, addresses, status, 'commands, packets, 

and interrupts from one interface to the other, 

The PTSRBI has two stack registers (CMD stack and Data/Addr stack), 

which temporarily store commands (requests) from rapidbus, along with 

their associated data (and address), until they can be operated on. The 

commands are then executed in the order of their arrival. Up to four 

commands can be stacked. 

Every CPU interface on rapidbus is assigned a CPUID number. The 

CPUID number used by the PTSRBI is optional except when it is the only 

CPU interface on the rapidbus, in which case it must be zero, The CPUID 

is set into chip switch B26 (bits 2-4), and the request and acknowledge 

levels that correspond to the CPUID number (zero for zero, one for one, 

etc, ) are set into patches B 6 and B 7, 
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oo• 
Jl/J2 

Figure 3-85. PTS-100 Rapid bus Interface Simplified Circuit Block Diagram 
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The device address, packet address, and data registers temporarily 

store their respective data from the PTS while it is awaiting transfer to 

rapidbus. The device and packet address registers handle the device and 

packet addresses during DIO and RIO instructions, and the data register 

handles the data and packet words. 

The status address register stores the address from the PTS where 

the status will be stored during an RIO instruction. The RB status register 

stores the status received from the addressed rapidbus device during an 

RIO instruction. The data and address mux selects the data or addresses 

temporarily stored, one after the other, in the data and address stack 

(address 1, data 1; address 2, data 2; etc":) to ouptut to the PTS IOB. The 

interrupt register decodes,, stores, and raises to the PTS any interrupts 

received from the rapidbus controllers until they are serviced, whereupon 

the interrupts are reset. 

The COF and CIF circuits perform the same functions as for any othe"r 

rapidbus interface. They inform the rapidbus controllers of DIO and RIO 

instructions and DMA read operations. 

They inform the PTS RBI of DMA store, set/reset interrupt, and 

ready to receive DIO or RIO instruction operations. 

The interface circuits receive the incoming interface signals, inform 

the PROMs of their arrival, and upon direction from the PROMs, initiate 

replies or requests to the interfaces. 

The rapidbus interface signals are described in the RDS-500 Mainte­

nance Manual 44- 7669. The PTS interface signals are described in Section 

1 of this chapter. Refer to the RDS Storage Module Controller Operation 

and Maintenance Manual, Raytheon Document Number 44-10147 for a de­

scription of the storage module controller and for a more detailed descrip­

tion of the PTS RBI. 

The P1'S RBI also contains a diagnostic register that permits the 

PTS RBI to be tested using the DIOC without a rapidbus controller con­

nected (in which case terminators 93081401 must be installed on the 

PTS RBI). 

The following commands are used by the DIOC to access the test re­

gister. The address of the PTS RBI test circuit is 4016• 

1. READ WORD (1 16) 

This command causes the RBI board to read the first word of the 

packet address, specified by this command, and store it in the 

test register. 
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2. WRITE WORD (2 16) 

This command causes the RBI board to write the word stored in 

the test register during CMD 116 into the first word of the packet 

address specified by this command. If a different packet address 

is used, a comparison between both words can be made. 

3. SET OR RESET INTERRUPT (3 16 ) 

This command causes the RBI board to set or reset interrupts 

depending on what bits are set in the packet address associated 

with this command. Bits 11-14 specify the interrupt level. If 

Bit 15 is a 11 1, 11 the interrupt will be set. If Bit 15 is a 11 0, 11 the 

interrupt will be reset. 

3. 2. 25 Display Adapter Memory (DAM) Operation 

The DAM (Figure 3-86) provides all the combined functions of the 

display adapter and memory boards. In addition, the DAM provides byte 

parity checking and optional 4K display memory buffers. 

The DAMs come with l 6K, 32K, or 65K byte memories, depending 

upon the model and type. There are two DAM models: DAM 1, which has 

a 16K memory, and DAM 2 which has a 16K, 32K, or 65K memory. DAM 1 

and the l 6K DAM 2 are interchangeable. See Figure 3-87 for the DAM 

simplified circuit block diagram. 

3. 2. 25.1 Memory. The DAM memory has two ports; one for the proc­

essor and one for display refresh. It uses either 4K or l 6K by 1 N-channel 

MOS RAMS. A DAM board can hold a maximum of 16K using 4K chips, or 

65K using l 6K chips. Since a DAM can contain more than l 6K of memory, 

the board addressing is switch selectable. The DAM looks at combinations 

of address lines AO, HO, and MEMSEL to determine address selection. 

Byte parity is generated and checked on the board. This option can be 

disabled by a switch on the DAM. Since the memory is MOS, it requires 

refresh every 2 ms to maintain the data. 

The memory is organized as two columns by 18 rows of 4K or l 6K stor­

age locations. To conserve power, the column not addressed during an op­

eration other than refresh remains in a low power standby mode. Also, when 

not busy, the memory remains in the standby mode. 

The memory accesses either or both bytes during write operations~ but 

only a complete word during read operations. 
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Figure 3-87. DAM Simplified Circuit Block Diagram 
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Memory refresh is performed entirely on the DAM. A refresh cycle, 

which takes 480 ns, is executed twice every 64. 1 µs for 4K chips and four 

times every 64. 1 µs for l 6K chips. The memory addressing, refresh, etc., 

is basically the same as for the standard memory boards. Refer to Section 

3. 2. 3 for a description of the memory operation. 

The memory cycle time of the processor is switch selectable on the 

DAM for either 480 or 640 ns. However, the processor memory cycle time 

can be forced to 800 ns by a switch on the 1018 backplane or by the multi­

plexer. 

The memory to processor interface is the same as that for the standard 

memory boards except that a memory malfunction and memory select ad­

dress lines have been added. The memory select line is used in systems 

with memories greater than 65K bytes. It permits either the upper or the 

lower 65K bytes of memory to be addressed. A DIP switch on the DAM 2. 

is set or reset to indicate whether or not the DAM is in upper or lower mem­

ory. The memory malfunction line is used by the DAM to inform the proc­

essor of parity errors. When a parity error is detected, the processor 

completes the current instruction and enters the interrupt sequence. Level 

10 is set, status saved, and the PG is loaded from the level 10 interrupt 

packet. In level 10 no external interrupts can be serviced; however, traps 

and other parity error interrupts can be serviced. 

3. 2. 25. 2 Display Refresh. Data to refresh the displays is only stored in 

the upper 16K bytes of the DAM memory. This upper area (all of memory 

on l 6K DAMs) is proportioned to each monitor controller port, with either 

2K or 4K (DAM 2 only) assigned to each of the eight ports. The 2K or 4K 

buffer assignments are made with DIP switches on the DAM 2 board. The 

display buffer assignments are shown in Table 3 -21. A further breakdown 

of the 2K buffers is shown in Tables 3-13 and 3-14. 

The circuits that move the display data from DAM memory to the mon­

itor controllers are similar to those used on the standard display adapter. 

Bytes of display data are read out of memory and are sent to eight parallel­

to-serial shift registers, one for each port to the MGs. The shift registers 

are loaded one at a time under control of the timing circuits. The timing 

circuits also load hardwired data into the shift registers to insert line and 

frame sync, device address, and end of line characters into the data 

stream. 

The characters in the shift registers are then serially shifted out to 

their respective MGs. Refer to Figures 3-31 through 3-36 for the data 

stream formats. The formats are controlled by DIP switches on the 

DAMs. See Figure 3-87 for the switch settings. 
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Table 3-21. DAM Display Buffer and Keyboard Address Assignments 

DA 
CHANNEL 

DA 
CllANNEL 

DAM #1 

DISPLAY BUFFER AND KEYBOARD ADDRESS 
DAM ZK SCREEN BUFFERS 

DAM #2 DAM /13 

BUFFER KEYBOARD BUFFER KEYBOARD BUFFER KEYBOARD 
ADDRESS ADDRESS ADDRESS ADDRESS .ADDRESS 1\.DDRESS 

0000-07FF 81 4000-47FF 82 8000-87FF 83 

2000-27FF 85 6000-67FF "' AOOO-AFFF 87 

0800-0FFF 89 4800-4FFF 8A 8800-SFFF BB 

2800-ZFFF 8D 6800-6FFF 8E A800-AFFF 8F 

1000 l 7FF ')l 5000-57FF 92 9000-97FF 93 

3000-37FF 95 7000-77FF ')6 BOOO-B7FF 'J7 
1800-lFFF 99 5800-SFFF 9A 9800-(JFFF 9B 

3800-3FFF 9D 7800-?FFF 9E B800-BFFF 9F 

DAM- lt>K OR 32K SPLIT (J6K UPPER Jf,K LOWER MEMORY) 
WITII 4K .SCREEN BUFFERS 

0000-0FFF 81 4000-4FFF 82 8000-HFFF 83 

NIA NIA NIA 

2000-ZFFF 85 (,000- (>FFF 8(, AOOO-AFFF 87 

NIA NIA NIA 

1000-IFFF ')l 5000-SFFF 92 ')000-9FFF 93 

NIA NIA NIA 

3000-JFFF ')5 7000- 7FFF 96 BOOO-BFFF 97 

NIA NIA NIA 

DAM 32K CONTINUOUS OR (>4K .SPLIT 

DAM #4 

BUFFER KEYBOARD 
ADDRESS ADDRESS 

COOO-C700 84 

EOOO-E7FF 88 

CBOO-CFFF BC 

E800-EFFF 90 

DOOO-D7FF 94 

FOOO-F7FF 98 

0800-DFFF 9C 

F800-FFFF AO 

COOO-CFFF 84 

NIA 

EOOO-EFFF 88 

NIA 

0000-DFFF 94 

NIA 

FOOO-FFFF 98 

NIA 

(32K UPPER 32K LOWER MEMORY) DAM h4K CONTINUOUS WITH 
WITH 4K SCREEN BUFFERS 4K SCREEN BUFFERS 

BUFFER KEYBOARD BUFFER KEYBOARD 
ADDRESS ADDRESS ADDRESS ADDRESS 

0000-0FFF 81 8000-HFFF 83 

4000-4FFF 82 COOO-CFFF 84 

2000-ZFFF 85 AOOO-AFFF 87 

(,QQO-(,FFF "'' EOOO-EFFF 88 

1000- lFFF 'JI 9000-9FFF 93 

5000-SFFF 'JZ 0000-DFFF 94 

3000-3FFF 95 BOOO-BFFF 97 

7000- 7FFF '}(, FOOO-FFFF 98 
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3, z. ZS. 3 Keyboard Data Circuits. These circuits are the same as those 

for the standard display adapter described in Section 3. Z. 6. 3. 

3. Z. ZS. 4 Coaxial Cable Adapter. The coaxial cable adapter operates in 

the same way as the coax adapter for the standard display adapter except 

that the receiver and control circuits are on one board instead of two. Re -

fer to Section 3. Z. 6. 6 for the adapter operation. 

3. z. ZS. S DAM Z Backplane Locations. The DAM Z boards are installed 

into the backplanes as shown in Figure 3-88. 

3. z. Z6 Asynchronous Data Processor (ADP) Operation 

The ADP (Figure 3-89) is a microprogrammed high speed specialized 

processor that is presently used with the PTS/1200 for 3270 concurrency 

where it performs CRC generation and search and translate functions. The 

ADP moves and/or operates on the data in memory. It can move; move and 

modify; search; translate and calculate CRCs, and in general, it can perform 

these functions faster than the PTS-100 processor, since it does them in 

hardware rather than with software. 

The ADP receives instructions from the program via I/O packets 

(PIOT), executes the packets, and returns status and results to the program. 

The ADP is mounted on one half of a single full size plug-in PC board. 

The remaining half is a motherboard, which can accommodate one quarter 

or half board I/O adapter. 

3. 2. 26. 1 Interfaces. The ADP interfaces with the IOB, and the mother­

board portion interfaces with the multiplexer I/O bus. Both of these inter­

faces are described in Section 1 of this chapter. 

3. 2. 26. 2 Status and ICB. The ADP has an 8-bit ICB register and a 2-bit 

status register. Both registers are in the RAM. The two status bits de­

fine ready (bit 0-1) and busy (bit 1-1) conditions with a 'O' in both indicating 

that the ADP is not available. 

The ICB bits (Interrupt Condition Bits) inform the program of interrupt 

conditions. The ICB bits are defi..,ed in Table 3-7. Whenever a bit is set, 

the interrupt mask from the PIOT, which is stored in the ADP, is ANDed 

with the ICB to determine if the present order (operation) should be ter­

minated and an interrupt generated. 

3-239 



C7 8-282 8 

Figure 3-89. Asynchronous Data Processor 
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3. Z. 26. 3 Circuit Description 

A. Initialization 

The ADP simplified block diagram is shown in Figure 3-90. The ADP 

responds to two basic instructions from the processor: DO I/O, to start 

or stop an I/O operation; and Read I/O, to read or read and reset status. 

(See Section l of this chapter.) The processor places these instructions on 

the !OB data bus in addition to the address code for the ADP. The address 

recognized by the ADP is switch selectable. The AG word of the instruction 

has the following format: 

AG I GMD I D I F 
0 3 4 7 8 11 12 15 

1-F I 
The other instruction words are the same as those shown in Section 3. L 9. 

After putting the instruction word on the IOB, the processor raises DAW 

to identify the word as address inforrnationo For a start DIO instruction, 

the processor next puts the effective address (EA) of the Instruction packet 

(PIOT) on the data bus and raises DOW. The ADP decodes the ADP ad­

dress and queues the interface circuits to accept the EA. Condition bits 

DOIO and IOB03 are sent to the microprogram in PROM (via the ALU and 

PG) to tell it that a start DIO command has been received (bit 3 is 'l '). 

The microprogram then directs the ADP to accept the EA and store it in 

RAM. The RAM has dedicated locations for the EA, status, IGB, packet 

words, data, etc. 

After the EA is in the RAM the ADP takes control of the I/O operation, 

requesting the packet words and storing them in RAM. The packet format 

is shown in Figure 3-91. 

B. Microprogram PROM, PROM Decode, Program Counter, & Test 

Branch Mux. 

The microprogram that directs the operation of the ADP circuits re -

sides in the PROM. The PROM consists of two 512 x 8 word chips that 

are mounted on a piggyback module plugged into connector J6. 

The program counter addresses the microinstructions in the PROM. 

It is loaded from PROM bits 5-15 during a test branch instruction when one 

of the ALU bits is set (selected by test branch mux) or during a branch 

when the ALU outputs are either all O's or all l's (G Bit). 

The bits in the addressed microinstruction are decoded by the PROM 

Decode, which directs the various ADP circuits to perform their assigned 

tasks when the associated microinstruction bits are set. 
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C. RAM Circuits 

TA 

All the data to and from the ADP passes through the RAM. The RAM 

can store up to 16 words. It stores the packet, status, ICB, data, etc. It 

is loaded either from the ALU or from the IOB via the input register, and it 

can write to either the IOB or ALU. 

D. ALU and Upper Memory Select Circuits 

The ALU performs logical and move operations under control of the 

microprogram. The ALU A operand is selected by the ALU input selector 

and the B operand is from the accumulator register, which is part of the 

ALU chip. The accumulator termporarily stores the ALU output. The 

accumulator output is applied to the ALU input selector, the RAM, test 

branch mux, test connector J3, and the upper memory select decode circuit. 

The memory select circuits decode ALU bits 0-3 and ROM bits 3, 8, 

and 15 to determine when the microprogram wants to do a DMA access to 

upper memory. 

E. Interrupt, Function Code and Interface Circuits 

The level on which the processor is interrupted is switch selectable. 

T ne interrupt is controlled by bits 15 and 4 of the microinstructions and by 
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the output of the PROM decode. When an interrupt is activated, ADPINT is 

sent to the ALU to flag the microprogram and at RSW the interrupt is gated 

out to the IOB. 

Also at RSW the function code generated by decoding microinstruction 

bits 4-6 is gated out to the !OB. 

The remainder of the interface circuits coordinate the transfer of data 

across the !OB interface. They are under control of the microprogram, 

and they flag the microprogram to events on the interface with STATUS IN, 

DOIO, and IOB03. 

3, 2. 27 Synchronous Data Link Control (SDLC) Adapter Operation 

The SDLC adapter (Figure 3-92) is a microprogrammed I/O adapter that 

interfaces the PTS low speed multiplexer to a 3270 SDLC communication link. 

It is mounted on a single full size plug-in PC board and it connects to two 

PTS multiplexer ports, one send and one receive. The SDLC link is RS-232, 

synchronous up to 9600 baud, full duplex, NRZ, or NRZI (modem provided 

clock) with 8-bit characters. 

The SDLC adapter receives its microprogram and its instructions via 

I/O packets (PIOT) from the program (for the PIOT see Figure 3-12). It 

loads its microprogram, executes the instruction packets, and returns 

status to the program. 

3. 2. 27. 1 Interfaces. The SDLC uses the low speed multiplexer interface, 

which is described in Section l of this chapter. Refer to Figure 2-3 for the 

modem cable and to Appendic C for a description of the modem lines. 

3. 2. 27. 2 Status and !CB. The SDLC has 8-bit status and ICB registers 

for both the transmit and receive ports. The registers are in RAM. The 

meanings of the status and ICB bits are given in Table 3-22. 

3. 2. 27. 3 Orders. Each of the orders used by the SDLC are described be­

low. The SDLC data frame format to/from the modem is shown in 

Figure 3-93. 
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Table 3-22. SDLC Status & ICB 

Transmit Status Transmit ICB 

BIT 

0 

2 

3 

4 

5 

6 

7 

Meaning When Bit = Logic "l" 

Adapter is ready for a new 
transmit order. 

Adapter is busy processing a 
transmit order 

The adapter has received a 
Transmit Flags order. 

An error occurred during 
execution of the load micro­
code. 

Read Status 

BIT Meaning When Bit =Logic 

0 These bits have the same 
1 meaning as their receive 
2 counterparts. 

3 

4 

5 

6 

7 

The transmit frame check 
sequence order is being 
processed and another order 
can be sent to this adapter. 

An underflow occurred be­
cause there was no char­
acter to transmit. 

The clear R TS or Transmit 
abort order has terminated. 
Termination means the last 
bit of the frame has been 
transmitted. 

The load microcode order 
has terminated. 

Read ICB 

BIT Meaning When Bit =Logic "Ill BIT Meaning When Bit =Logic 11 1° 

0 Adapter is ready for a new 
receive order. 

2 

3 

4 

Adapter is busy processing a 
receive ordero 

The last continue transmit 
order ended after NO DATA 
character had been inputted. 

The Frame Check Sequence 
character did not compare with 
the computed value indicating 
one or more of the fields checked 
is in error. 

The modern Data Carrier Detect 
line indicates carrier is being 
received. 
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0 
1 
2 

3 

4 

Generated by the MUX 
IJ lJ 

The ending flag of the frame 
has been detected. 

The receiving of data has 
been terminated becaus·e: 
1. Lack of a receive order 

prevents inputting of 
characters to main 
memory and this 
adapter receive data 
registers are full. 

2. The order being proc­
essed was terntlnated 
because the maintenance 
pushbutton was pressed. 

3. The receive carrier has 
been lost. The adapter 
will accept search for 
flag or flag address or­
der after carrier lost. 
After receipt of one of 
these ordersjl the 
adapter waits for car­
rier to change from a 
no carrier to carrier 



Table 3 -22. SDLC Status & ICB (cont) 

Read Status Read !CB 

BIT Meaning When Bit = Logic 11 l 11 BIT Meaning When Bit = Logic 11 1 11 

5 The present order terminated 5 
because the adapter entered the 
maintenance mode., 

present condition and 
then starts looking for 
frame sync. 

6 A one indicates there is a high 6 Abort character was receive~. 

7 

probability that the data contains 
errors. 

FRAME 

7 

I BEGINNING ENDING I 
I 
I 

101111110 011111101 
I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
I I I I I I 
I FLAG I ADDRESS I CONTROL I FRAME CHECK I FLAG I 
I I : : VARIABLE SEQUENCE : I 

I I 8 I I LENGTH I I I 
1 INFO I I 
-BITS-.l !FIELD 1-16BITS-I 
I I : (MULTIPLES I I 
I__ 16 BITS -1 OF 8 BITS) I I 
I I I I 

Figure 3-93. SDLC Frame Format 

A. Receive Orders 

SFG - SEARCH FOR FLAG 

Adapter searches for frame sink then transfers Address, Control, and 

Information fields to the processor. The Frame Check Sequence character 

is checked and ICB and Status Bits report on the validity of the frame. 

SFA - SEARCH FOR FLAG AND ADDRESS 

Same as the SFG command except the Flag and Address (Station) char­

acters are found before the adapter transfers any characters to the MUX. 

The received address character is compared against 8 address characters 

sent to the adapter from the program during an LMC command. 

CONR - CONTINUE RECEIVE 

After the receive logic is started using the SFG or SFA command and 

after any !CB conditions which do not terminate receive, this command is 

used to continue the receive operation. 
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B. Transmit Orders 

XFR - TRANSMIT FRAME 

Used to start transmitting a frame. When RTS is raised to the modem 

and the modem returns CTS, transmission begins with a flag character. 

The address character becomes the first character requested from the MUX 

and these requests continue until the XFCS command follows a BCZ condi­

tion. Only a CONX can be used between the XFR and XFCS commands. 

XFCS - TRANSMIT FRAME CHECK SEQUENCE 

Used to stop the adapter from requesting data and to terminate the 

frame. This order terminates with an End of Frame ICB condition, when 

the Frame Check Sequence and Flag Character are being generated and 

transmitted. If no other order is sent to this adapter between the End of 

Frame termination and the transmission of the last bit of the Flag char­

acter, Flag characters will continue to be transmitted until the next order. 

XFLG - TRANSMIT FLAGS 

Causes the adapter to transmit continuous flags. Each time an 8-bit 

flag is transmitted, a request is made to the MUX. The requests will stop 

at BCZ, but RTS will remain high and the 8-bit flag characters will continue 

to be transmitted. This order is used to generate program timeouts and 

none of the data characters requested are transmitted. 

CRTS - CLEAR REQUEST TO SEND 

Used to remove the carrier from the communication line after one or 

more frames have been transmitted. 

CONX - CONTINUE TRANSMIT 

After the frame is started with an XFR command, this command is 

used to continue transmitting data characters. 

XABT - TRANSMIT ABORT 

Causes the special, all ones abort/character to be transmitted and the 

frame to be terminated. 

C. Receive and Transmit 

Stop Order 

This command stops both the transmit and receive sections of the 

adapter. It is sent to the receive port address in the DIO STOP IO 

instruction. 
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D. Load Microcode Order (LMC) 

Refer to Section 3. 2. 27. 4A for a description of this order. 

3. 2. 27. 4 Circuit Description 

A. Initialization 

The SDLC adapter simplified block diagram is shown in Figure 3-94. 

The SDLC contains two types of microprogram memory: a RAM and a 

PROM. The RAM is used to store the microprogram that controls the 

SDLC operation, while the PROM contains a bootstrap loader program. 

When any reset occurs the PROM program examines the contents of the 

RAM to see if it has been previously loaded. If it has, the microprogram 

in RAM is allowed to begin execution. If the RAM is found to be not loaded, 

the bootstrap loader waits for an LMC order, whereupon it directs the 

loading of the microcode into the RAM. 

All orders are initiated by DIO instructions and I/O packets as de­

scribed in Section 3. 1. 9. When an LMC order is received, the microcode 

is loaded into RAM from main memory. 

The LMC order permits any amount of microcode to be loaded from 

any memory address. This is accomplished by preceding the microcode 

with a 5-byte header, which contains a longitudinal redundancy check char -

acter, the starting memory address of the microcode in main memory, 

and the address where execution will start in the microcode. 

During microcode loading the PROM program calculates its own LRC 

and compares it to the LRC from the header to determine if the microcode 

is error free. The program to send the LMC order and the RAM micro­

code are loaded into main memory from cassette prior to loading the appli­

cation program. 

When the microcode is correctly loaded, the application program from 

cassette is loaded over the LMC program in main memory. The applica­

tion program then uses the SDLC microcode to transmit and receive over 

the SDLC communication line. 

B. 16 Byte RAM 

All the data to and from the SDLC adapter passes through this RAM. 

The RAM can store up to 16 bytes of data, and it temporarily stores the 

packet, status, ICB, and data. It is loaded from the microprogram 

RAM, the bootload PROM with receive data from the 6852, or from the 

IOB. It can write to the IOB, the 6800 microprocessor, or the 6852 

synchronous serial adapter. 

3-249 



"' INTHFACE 

" 

SIGQUALJTY 

~~fl ORY 
CONNECTOR ,, 

MODW. ,, 

MODEM TX CLK 

MUDEM REC CLK 

DA TA TERM RDY 

TRANSMIT DATA 

Figm::e 3-94. SDLC Simplified Circuit Block Diagram 
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C. RAM Address Selector 

The RAM address selector selects either the microprocessor or the 

address encoder to address the RAM. The configuration of the active 

signals applied to the encoder determine the RAM address. (Two ACK and 

ENB signals are selected by the patches and applied to the encoder because 

the SDLC uses both a transmit and a receive port.) 

D. Bootload PROM, Microprogram RAM, and Microprocessor 

The bootload PROM (512 x 8) contains the program to bootload the 

microprogram RAM. The microprogram RAM (4Kx8) holds the micro­

program that controls the SDLC adapter. An executive routine in the 

microprogram looks for tasks and branches to subroutines to perform the 

tasks. The microinstructions in the RAM are addressed by the micro­

processor which provides the program counter function. The microin­

structions are applied to the microprocessor, the 6820 interface adapter, 

and the 6852 synchronous serial adapter. The microprocessor operates on 

the microinstruction from both the RAM and PROM to produce various 

addresses (PC, RAM, 6820 and memory) and flags (to the 6820). It also 

monitors various flags (via the data bus) from the 6820 and notifies the 

microprogram of their occurrences., 

E. Interface Adapter 6820 

The interface adapter provides two general functions: it decodes the 

microinstructions to set various control signals (Request, Data In, ICB 

in, CRC, and Input/Output Control) and it monitors various flags. Both the 

control signals to be set and the flags to be monitored are selected by the 

bit configuration on address bus. 

F. Synchronous Serial Adapter 6852, CRC 

The 6852 is a bidirectional serial interface for simultaneous synchro­

nous data transmission and reception. It performs serial-to-parallel 

(receive) conversion; parallel-to-serial {transmit) conversion; zeros 

insertion and deletion; frame check sequence generation and checking; 

start of frame detection; abort detection and generation; and NRZ/NRZI 

reception and generation. The functional configuration of the 6852 is 

programmed via the data bus during adapter initialization. 

CRC generation and checking is performed by the CR C circuits on the 

transmitted and received data. LEDs in the transmit and receive input/ 

output circuits illuminate to indicate the movement of data. 

G. SDLC Maintenance Aids 

The SDLC adapter has four LEDs and a maintenance switch that are 

used to check the operation of the SDLC microcode and hardware. The 
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diagnostic does not have to be loaded to use this facility nor does the appli­

cation program have to be loaded after the checks are made, 

During on-line operation the four LEDs are automatically switched on 

once every 30 seconds, Then they individually extinguish as their asso­

ciated signals occur. The REC LED extinguishes when data is received 

from the modem; the REC REQ LED extinguishes when any request is made 

to the PTS main program; and the XMIT LED extinguishes when data is 

sent out to the modem. If the REC LED fails to extinguish it indicates that: 

1. the modem is not connected or 

z. the receive data is not changing state. 

If the REC REQ LED fails to extinguish it indicates that the 

I. microcode is not loaded 

2. no polling from modem 

3. PTS program is not sending receive orders. or 

4. no receive data is being sent to the PTS program 

If the XMIT LED fails to extinguish, it indicates that 

1. no transmit order from PTS program 

2. no CTS or 

3, the transmit data to the modem is not changing state. 

When the MAINT pushbutton switch is depressed all LEDs light, on­

line operation is terminated with ICB bits set, the SDLC status goes ready 

and not busy until the maintenance period is over (all LEDs extinguished), 

and the SDLC adapter sends no data to the PTS and the modem. The 

switch may have to be held down for a short period of time to get the LEDs 

to light and start the maintenance period, When the maintenance period is 

started, the SDLC adapter issues pseudo receive and transmit orders to 

itself, It executes the orders just as if they were from the PTS main pro­

gram. If the host is polling on the modem line, the receive data is 

handled as usual except that it is not sent over the interface to the PTS 

main program. Instead the data is looped back to the transmit circuits to 

the modem, but it is not sent out to the·•i!nodem, In this mode the LEDs 

extinguish to indicate proper operation just as they did in the on-line 

mode, The only difference is that in this case the MAINT LED is lighted 

while the unit is in the maintenance (off-line) mode. 

After the maintenance mode is terminated, the PTS application pro­

gram will issue orders to restart SDLC adapter, 

3-252 



3. 2. 28 IPARS Controller (1001 I A) Operation 

The IPARS Controller is a microprogrammed, standalone, single 

board controller that contains all the electronics, except the power sup­

plies, for the PTS 1001/A display system. 

There are two versions of IPARS controller; one for the PTS 1001 

(930452) and one for the PTS lOOlA (932363). Both versions support a 

modem, two printers, and either a single display (1001) or up to four 

displays (lOOlA). 

!PARS Controller 930452 is shown in Figure 3-95. Refer to Section 

4.11 for PTS 1001 /A testing. 

3. 2. 28.1 Circuit Description The IPARS controller contains a micro­

processor, RAM and PROM memories, modem and printer interfaces, 

and monitor controller circuits. Refer to Figures 3-96 and 3-97 for the 

simplified block circuit diagrams. 

Note that the addresses for RAM and PROM memories and data and 

control registers are shown on the diagram. When the processor or other 

circuit puts one of these addresses on the address bus, that associated 

memory location or register is read from or written into. 

A. Microprocessor, Interrupts, and Address Decoder 

The processor is a 6800 LSI single chip microprocessor that contains 

an ALU, PC, and various other registers. It controls the operation of the 

display system under direction of the program stored in PROM. The, 

processor has access to all the device interfaces including the keyboard 

and cursor registers and to the PROM and RAM memories (on the 1 OOlA 

the PROM uses a separate bus). The processor does not get directly in­

volved in the transfer of display refresh data. 

The device interfaces (modem, printer, cursor-1001 only-and keyboard) 

all interrupt the processor when they want service. When interrupted the 

processor completes the current instruction, stores all internal registers,, 

reads the interface registers to see which one has the interrupt bit set, 

and fetches the interrupt routine from PROM for that interrupt. This rou­

tine makes the appropriate response to service the device. 

The address decoder decodes the address from the processor and en­

ables the addressed device interface (including RAM and PROM) to com­

municate with the processor. After the device is serviced, the processor 

reloads its registers and continues operation where it previously left off 

before the interrupt. 
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When the monitor controller circuits in the 1001 want to fetch display 

refresh data from RAM, they raise DMA REQ to halt the processor. Then 

they read a full line of characters in a burst from the RAM CRT buffer be­

fore allowing the processor to continue. 

On the lOOlA the address decoder flags the monitor controller circuits 

whenever the processor is addressing PROM or an internal register. Dur­

ing this time the monitor controller circuits are allowed to fetch a single 

character of display refresh data from the RAM CRT buffers, Thus display 

refresh does not effect the processor overhead. 

B.~ 

The PROM memory contains the main program. It is permanent 

storage and cannot be changed without changing the PROM chips. Up to 

28K bytes of PROM can be installed in the locations assigned to main pro­

gram, 8000-EFFF; however, the standard !PARS program only occupies 

the top SK (DOOO-EFFF), The remainder of the PROM locations are not 

used in the !PARS application. In the !PARS controller for the 1001, there 

are three other PROMS: one stores program constants (OOSF - 027F), and 

the other two store the printer programs for their associated printer inter­

faces. These last two PROMs are located on separate printer interface 

plug-in modules. In the !PARS controller for the 1 OOlA, the printer pro­

grams are in the main program PROM. Also, the lOOlA uses a separate 

bus to access the PROM. This allows the processor to fetch instructions 

from PROM without interfering with display refresh data transfers from 

the RAM CRT buffers to the monitor controller circuits. 

c.~ 

The RAM is used to store the CRT display data, with a lK byte area 

assigned to each display. A portion of RAM is also used as a scratchpad 

memory for the processor, and in the case of the !PARS controller for the 

lOOlA, it also contains two lK printer data buffers, 

D, EMOM OOOlA only) 

The EAROM is a 1400 bit electrically alterable ROM that is non-vol­

atile when power is removed. It is used to store system configuration 

data. This is the same type of data that is entered into the DIP switches 

on the 1001 (see below), The EAROM provides permanent storage until 

it is altered, This is accomplished by operating switch S2 to TEST mode 

and entering the new data from any keyboard on the system, 

3-257 



The following configuration options are programmed into EAROM: 

Cursor Option - Box/Underline 

Printer Baud Rate (Sixteen different Baud Rates) 

Printer Interface - Current Loop/RS-232 

Keyboard Type to Select Translate Table 

Terminal Address 

Interchange Address 

Number and types of printers 

The EAROM PIA is a programmable interface adapter that allows the 

processor to: write data to and read data from EAROM; input the test sig­

nals from test switch S2; select the type of cursor; load the VTAC control 

register (DONBT) with configuration data; and select the type of printer 

interface, either current loop or RS-232. 

An interval timer causes the program to read the EAROM PIA input 

register every 67 ms. If the test switch is operated to test, loop, or line 

monitor, an interrupt bit is set in the input register. When the interrupt 

bit is set the processor reads the PIA registers to determine the cause of 

the interrupt. The program then branches to the associated routine to 

perform the requested function. 

E. Printer Interfaces 

The printer interfaces are programmable Asynchronous Communica­

tions Interface Adapters (ACLA). The ACIAs are serial-to-parallel and 

parallel-to-serial converters. They have four registers (TXDATA, 

RXDATA, Control, and Status) each of which has a separate memory ad­

dress (SOOX and S40X). The program at initialization configures the 

ACIA to interface the printer type. It reads the configuration data from 

EAROM (1001A) or from DIP switch S2 (1001). Then it writes the config­

uration data into the ACIAs control register. On the 1001, one bit of DIP 

switches SS and S6 selects either a current loop or an RS-232 interface. 

On the lOOlA this is accomplished by the program through the EAROM 

PIA. 

DIP switches SS and S6 on the l 001 select the baud rate (110-4800 baud) 

from a crystal controlled multiple-output baud rate generator and apply it 

to the ACIAs. On the lOOlA the baud rate generator is programmable and 

the program selects the baud rates (S0-19, 200 baud). 

The 1001 also uses two plug-in printer modules, one for each printer 

interface. These modules provide the specialized program in PROM for the 

printer interface and a lK RAM buffer for the printer data. 
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When the ACIA wants service, it interrupts the processor and sets an 

interrupt bit in the ACIA, which is read by the processor to determine who 

caused the interrupt. The processor then branches to the interrupt routine 

and services the interrupt. 

Refer to Section 4. 11 for testing the printer interface. 

F. Modern Interface 

The modern interface is a programmable Universal Synchronous Re­

ceiver, transmitter (USRT) LSI chip with separate CRC generate and check, 

sync detector, and status registers. The data buffer in the USR T has mem­

ory address 6000 and the CRC register has address 6200 (1001) or 6COO 

(lOOlA). The processor can read from or write to either register. The 

USRT is configured for 6-bit character with no parity. It is basically a 

parallel-to-serial and serial-to-parallel converter that interfaces an 

RS-232 modem. 

When the USRT wants service or when a malfunction occurs, it inter­

rupts the processor and sets an interrupt in its internal register. The proc­

essor services the interrupt in the same way as for the printer interface. 

The processor can read the status, receive data, or the CRC registers when 

it services the interrupt. 

When test switch S2 is operated to LOOP, the modem transmit output 

lines are looped back through relays (on the backplane) to the receive in­

put lines for testing. Refer to Section 4. 11 for modem testing. 

On the 1 OOlA the CRC data is output directly to the data bus, whereas 

on the 1001 it first goes through a selector, which can also select the test 

switch outputs and the IA from switch S4 to put on the data bus. 

G. Keyboard Circuits 

The keyboard clock and load signals are generated by the display timing 

circuits and sent to the local (integral) keyboard (for the 1 OOlA they are 

sent through the video mixer). The received serial keyboard data from the 

local keyboard and from the I/O circuit via the keyboard MUX (1 OOlA) is 

assembled in the serial-to-parallel shift register and applied to the keyboard 

translate PROM. Here the keyboard data is translated into 6-bit SABRE 

code, which is sent to the keyboard PIA. The SABRE code is used in the 

1001/A and on the comm line. The translate PROM contains four separate 

tables for the different types of keyboards. The table used is selected by the 

program via the keyboard PIA (lOOlA) or by DIP switch S4 (1001). When a 

Credit Card Reader (CCR) is attached to a keyboard channel, a special trans -

late PROM is required. 
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The keyboard PIA stores the keyboard character, sets an interrupt 

bit in an internal register, and raises an interrupt to the processor. The 

processor services the interrupt in the same way as for the other inter­

faces, except that in this case the keyboard data is put into the associated 

CRT buffer in RAM at the cursor address. The cursor address (one for 

each CRT for the lOOlA), which is maintained by the program, is updated 

as the keyboard data is received. The keyboard PIA for the 1001A has four 

interrupt lines, one for each CRT. The processor determines which CRT 

the keyboard data is from by determining which interrupt bit is set in the 

keyboard PIA. 

When test switch SZ is set to the keyboard position, it starts a counter­

shift register combination which inputs a continuous series of characte.rs 

into the keyboard serial-to-parallel shift register. These characters are 

stored in the CRT buffers and are displayed on all screens. 

The keylock switch prevents any keyboard data from being entered 

when it is on. On the 1001, the keyboard PIA also handles the LED data. 

When the LED data is addressed, it is loaded into the keyboard PIA and 

then it is sent out to the LEDs. 

H. Monitor Controller Circuits 

Refer to Figure 3-96. The display timing and addressing circuits 

generate the display H and V sync signals and all monitor controller timing 

and addressing. They are independent of the processor, and they refresh 

the display one character line at a time. When they want to fetch display 

refresh data, they raise DMA REQ to halt the processor. Then they address 

and read a line of characters in the RAM CRT buffer, and load them into 

the line store register. Here the characters circulate for a period of 7 

horizontal display line times. Once during each line time each character 

is presented to the character generator. The first time the line of char­

acters is presented to the character generator, the generator outputs the 

dot matrix pattern for the first slice of each character in the line. The 

second time the line of characters is presented, it outputs the dot pattern 

for the second slice, and so on through slice 7, whereupon a new line of 

characters is fetched and loaded into the line store register and read out 

starting "!ith line 9. 

The slice dot patterns are temporarily stored in a shift register and 

shifted out serially to the display over the video line via the I/O circuit, 

The cursor address, which is maintained by the program, is written 

into the cursor PIA by the processor during the previous vertical retrace 
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time. It is compared to the screen character addresses, and when a com­

parison occurs, the cursor is put onto the video line. Switch Sl determines 

the type of cursor, and the keylock switch blocks the video to the display. 

1001A 

Refer to Figure 3-97. The VTAC is a programmable CRT controller 

that generates all the timing for the monitor controller circuits and the H 

and V sync signals for the displays. It is configured (control register 

enabled by DONBT and loaded) by the program at initialization, after which 

it operates independently of the processor for display refresh. 

The VTAC is flagged by the address decoder whenever the processor 

accesses an internal register or the PROM" During this time the monitor 

controller circuits use the data and address buses to fetch refresh data. 

Refresh is accomplished by fetching a character at a time from the CRT 

buffer RAM, storing the characters in one of the RAM row buffers, present­

ing the final assembled row of characters to the character generator, 

generating the character DOT matrix slices, and sending them to the dis­

plays. Character generation and transmittal to the displays is similar to 

that for the 1001. In this case, however, there are four displays so there 

are four shift registers, video mixers, and I/O circuits. Also a row of 

characters is sent to each display in turn, and the LED data from the data 

bus is loaded into the shift registers instead of being sent directly to the 

display. All the shift registers are loaded with LED data at the same time 

at the end of the frame, and the LED bytes are shifted out to the displays 

during vertical retrace. 

The address counter produces the refresh memory addresses, and the 

address selector selects either the addresses from the address counter to 

store the characters in the row buffer RAM, or it selects the addresses 

from the VTAC to read the row of characters. 

Each succeeding row of characters is fetched and stored in the second 

row buffer RAM while the previous character row in the other row buffer 

is being presented to the character generator. 

The cursor address for each display is loaded into the VTAC once 

every four frames. It is gated out at the proper time and mixed with the 

video to the associated display in the video mixer. Thus, each display 

receives a cursor once every four frames. The type of cursor is control­

led by a bit in the EAROM. The cursor address for each display is stored 

at the end of the display refresh memory in two consecutive locations 

(e.g., 23CO and 23Cl-CRT1, 27CO and 27Cl-CRT2, etc). 
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3. 2. 29 Magnetic Tape Controller Operation 

3. 2. 29. l General. The Magnetic Tape System uses 9-track magnetic 

tape in either of two recording formats, depending upon the configuration. 

Tapes prepared on this system in either format are generated in a format 

which is IBM and USASCII compatible. Tapes generated elsewhere in IBM 

or USASCII formats can also be read by this system. 

The Mag Tape System consists of a cabinet (932115), the Magnetic 

Tape Controller (932289), a Tape Formatter (594518), and up to three tape 

drives. (See Figure 3-98 for the systew components and cabling.) The 

Magnetic Tape Controller (MTC) is a single full-size board designed to be 

installed in any I/O controller slot in the processor card cage. It receives 

I/O control from the processor and transfers data to and from memory in 

word (16-bit) units via the PTS IOB bus. It can access all 128K bytes of 

memory. 

Data is transferred between the MTC and Formatter in byte ( 8-bit) 

units., The data, as well as various control and status signals, is carried 

on a single cable (932238 Gl). The formatter controls the write and read 

functions of the tape drive and all tape motion functions. The formatter 

also controls whether the data exchange with the drive is in NRZI or PE 

format. (These formats are shown in Figure 3-99.) 

Data is written or read by the drive one byte at a time in blocks known 

as records; each time a write data function is executed, a record is created 

on the tape. The data, was well as drive control and status signals, is 

conveyed between formatter and drive by a three section cable, one for the 

drive read logic, one for the write logic, and one for the control logic. 

A daisy chain of three-part cables is similar to that between the for­

matter and drive interconnect drives in a multidrive configuration. A 

maximum of three tape drives can be accommodated. 

The MTC is assigned a fixed controller address = XAXX (HEX); i.e., 

bits 4-7 of the device address word must be 1010. 

The MTC generates an interrupt to the processor when one or more of 

the eight ICB interrupt conditions occur. The level on which the interrupt 

is generated is determined by a patch plug at location Hl on the MTC. A 

connection between pin 12 and any one of pins 1-8 assigns the corresponding 

interrupt level 1-8 to the MT (Example: Pin 12- Pin 5 =level 5). 

Dipswitch 117 is used for testing. For normal operation set it to 

"ON. 11 If set to the "OFF, 11 the Word Address and the Byte Count registers 
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LRCC 
NOTES 

I, TAPE SHOWN WITH OXIDE SIDE UP, 

2. CHANNELS 2 THROUGH 7 CONTAIN DATA BITS IN DESCENDING ORDER Of 
SIGNIFICANCE. 

3. CHANNEL P (PARITY) CONTAINS ODD DATA PARITY FOR BINARY TAPES, 
OR EVEN PARITY FOR BCD TAPES. 

4. EACH BIT OF THE LRCC JS SUCH THAT THE TOTAL NUMBER OF "l" BITS IN 
THAT TRACK {INCLUDING THE LRCC) IS EVEN. IT IS POSSIBLE IN THE 7-
TRACK FORtvlAT FOR THIS CHARACTER TO BE ALL ZEROES, IN WHICH CASE 
A READ DATA STROBE WILL NOT BE GENERATED. 

5. A FILE MARK IS A SINGLE CHARACTER RECORD HAVING "l" BITS IN CHAN­
NELS 4, 5, 6 AND 7 FOR BOTH THE DATA CHARACTER AND THE LRCC. THIS 
RECORD IS SEPARATED BY 3.5 INCHES FROM THE PREVIOUS RECORD AND IW 
A NORMAL IRG (0.75 INCH) FROM THE FOLLOWING RECORD. 

6. DATA PACKING DENSITY MAY BE 200, 556, OR BOO BITS PER INCH. 

7-TRACK FORMAT 

FORWARD MOTION (HEAD RELATIVE TO TAPE)--. 

CHANNEL 4 I I 

REFERENCE EDGE 

c 
0 

NOTES 

I I 

I. TAPE SHOWN WITH OXIDE SIDE UP. 

CRCC LRCC 

2. CHANNELS 0 THROUGH 7 CONTAIN DATA BITS IN DESCENDING ORDER OF 
SIGNIFICANCE. 

3. CHANNEL P (PARITY) ALWAYS CONTAINS ODD DATA PARITY. 

4. EACH BIT OF THE LRCC IS SUCH THAT THE TOTAL NUMBER OF "I" BITS IN THAT 
TRACK (INCLUDING THE CRCC AND THE LRCC) IS EVEN. IN THE 9-TRACK 
FORMAT THE LRCC WILL NEVER BE AN ALL-ZEROES CHARACTER. 

5. IT IS POSSIBLE FOR THIS CRCC CHARACTER TO BE ALL ZEROES, IN WHICH 
CASE A READ DATA STROBE WILL NOT BE GENERATED 

6. A FILE MARK IS A SINGLE CHARACTER RECORD HAVING "l" BITS IN CHANNELS 
3, 6, AND 7 FOR BOTH THE DATA CHARACTER AND THE LRCC. THE CRCC CON­
TAINS ALL ZEROES. THIS RECORD JS SEPARATED BY 3.5 INCHES FROM THE 
PREVIOUS RECORD AND BY A NORMAL IRG (0.6 INCH) FROM THE FOLLOWING 
RECORD. 

7, DATA PACKING DENSITY IS FIXED AT 000 BITS PER INCH. 

9-TRACK FORMAT 

Figure 3-99. Magnetic Tape Formats 
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will both be inhibited from incrementing. This mode of operation should 

only be used for special testing applications. 

3. 2. 29. 2 Formats. There are two major formats and configurations of the 

PTS Mag Tape system. (Recording density and parity are ~selectable in 

the 9 track format, either by program control or formatter switches.) 

NRZI Configuration 

The NRZI Formatter and Pertee Model 6840 tension arm drives use the 

9 track NRZI format at a recording density of 800 bpi and tape speed of 37. 5 

ips. 

A nominal, 6 inch interrecord gap separates records in the 9-track 

NRZI format. The record begins with data characters, 8 bits and P bit for 

odd character parity. An 8 bit CRCC character follows the last data char­

acter of the record by four character periods; four character periods after 

the CRCC, an LRCC character is written making the number of 11 1 11 a in each 

track even and ending the record. 

A file mark is a record composed of a single data character (tracks 

3, 6, and 7=1), in all 0 CRCC, and an LRCC identical to the data character. 

NRZI/PE Configuration 

The NRZI and PE formatters and Wangco Mod 11 PE/NRZI vacuum-col­

umn drives use the 9 track NRZI and PE formats at a tape speed of 75 ips 

and recording density of 800 bpi, NRZI and 1600 bpi, PE. 

The NRZI/PE switch on the tape drive selects the format. PE is se­

lected when the switch is lighted; NRZI is selected when it is not. The 

NRZI format is the same as described above. 

In PE mode each data record begins with a 41 character preamble, 

followed by the data characters, followed by a 41 character postamble 

which completes the record. The data characters contain 8 bits plus a 

bit for odd parity. A nominal O. 6 in interrecord gap separates adjacent 

records. IBM/USASCll-compatible file marks are written and recognized. 

3. 2. 29. 3 DIO and RIO Instructions. Refer to the simplified circuit diagram 

shown in Figure 3-100. The MTC is initialized in the same way as the 

other high speed controllers on the IOB, except that the accumulator is as 

shown in Figure 3-101 and the packet is as shown in Figure 3-102. 
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Figure 3-100. Magnetic Tape Controller Simplified Circuit Diagram 
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MSB 

COMMAND 

OPR odd parity: e = e11en parity 

1 = odd parity 

HID high density: e =low density 

1 =high density 

SEE NOTE 

CMD 

Mode Bit>: 

M4 M2 

FAD formatter Address: In mog tape systems with 

both NRZI ond PE, allow1 selection of formatter. 

e =Select formottere 

l =,elect formatter 1 

Either formatter con be designated os 

e or I by hardware patch in the formatters. 

SEE NOTE 

10 

0 OPR HID M4 Ml M2 

Dri11e Select Addres; 

Dri11e 
2 3 ~ .£!£. Core Dump NRZl only 

THRl 
S2 SJ Address 

0 0 Reod & RST Stort 
Status 10 

1 Read 
Status 

l X Reod 
BC Reg 

Stop 
10 

THR2 

Test Reod NRZI only 

e Core Dump - di reel• NRZ 1 formatter to operate 9 trock dri 11es in o 

7 trock mode wherein 7 track file marks ore written ond detected. 

• THRl - selech threshold one, used with single heod tronsports to 

enable a marginal read amplitude check to be made immediately ofter 

writing each record (by backspacing and then reading forward}. 

e THR2 - Selects threshold two, used with drive's extra-low reod threshold 

capability for recovery of low amplitude data. 

•Test Reod - directs NRZl formatter generate doto flogs for the CRC and 

LRC characters allowing them to be read for diagnostic purposes. 

NOTE 

Program 1election of Formatter Address, Density, and Parity is 

possible only if hardware patching of formatter (s) is set to allow it. 

Al>o, density and parity selection is possible only with 7 trock operation 

(not supported by PTS Mag Tope System); on 9 trock operation density and 

pority ore always fixed. 

Figure 3-101. Magnetic Tape Controller DIO and RIO Instruction Format 
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Edit 0 = norma I mode 

l =edit mode 

Set RCC - Read Mode 

Set REW - Rewind 

Set OFl -·Set Drive Off-line 

Et:lit mode allows records to be replaced with 

ones of equal lengths anywhere on the tape. 

Set FSR - Space Forward one record 

Set REV - Space Reverse one record 

Set WCC - Write Mode 

Set WFM - Write Fi le Mark 

Set GAP - Erase 3" Gap 

s;t 0 l 2 3 4 5 6 7 B 9 10 11 12 13 14 15 

Word0 Ir-il OrderI ICB Mask f---
I Word Address 

2 Byte Count 

3 not used 

4 not used 

5 not used 

6 not used 

7 not used 

The ICB (Interrupt) Mask byte is used to enable or disable the various 

MTC interrupts. Setting any of bits B-15 enables interrupts to be 

generated on the following corresponding MTC conditions: 

Bit 8 - Transfer timing error (overrun or underrun) 

9 - Parity error (can occur in Reod"or Write mode) 

10 - Start 1/0 While busy 

11 - Fi le mark detect 

17 - Byte Count Zero/Ready condition 

13 - End of tape 

14 - Beginning of tape (load point) 

JS - Bad tape (indicates an abnormal read condition, probability 
that tape is bad) 

NOTE 

An "Abort" interrupt wi II be issued even if all ICB bits are masked 

off if the tape formatter/drive does not respond to and complete a non-rewind 

order within one second. This could result in on interrupt generated with 

all ICB bits =0 when status is read. 

Figure 3-lOZ. MTG Packet Format 
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In the case of a start I/O instruction, the first word of the packet is 

loaded into the Order and !CB register. The second word (in the case of a 

data transfer order} is loaded into the Word Address register, and the 

third word is stored into the Byte Count register. 

In the case of a Stop I/O, no packet words are loaded into the MTG, but 

a general reset is generated in the MTG, formatter and drive, halting ex­

ecution of the instruction in progress. 

The R I/O instruction references as ingle memory location into which 

the MTG status word is to be put; as with the DIO, the accumulator is loaded 

when the R I/O is issued. The FAD and S2, Sl bits determine which for­

matter and drive is to respond with status. The effective memory address 

determines where the status word will be stored. 

NOTE 

The status word location in memory is in 
the lower 64K bytes. As described in Fig­
ure 3-101, bit 2 of the accumulator word 
determines whether the status word or the 
contents of the byte count register are re­
turned. And bit 3 determines whether the 
ICB bits are reset at the time status is read. 

The status word bit assignments are shown below. Refer to the 

Formatter Maintenance Manual (Wangco 200250-001 and 201348-001) for a 

description of tlD se status bits that are not self-explanatory. 

ICB 

::::d 
234567 

,,mocnoW 
PE(1600 BP 

HIGH DEN 

FILE PROTE 

REWINDIN 

SITY (NRZI ONLY)-

CT 

G 

9 TRACK D RIVE 

ODD LENG 

TRANSFER 

PARITY ERR 

TH RECORD (#BYTES~ ODD)---! 

TIMING ERROR 

OR 

START I 10 WHILE BUSY 

NT ZERO 

FILE MARK 

BYTE COU 

END OF TA 

BEGINNIN 

PE 

G OF TAPE 

BAD TAPE 
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3. 2. 29, 4 MTG Operational Description. On receipt of a valid order, the 

formatter goes busy, and its status goes to busy, not ready. (Exceptions 

to this are the Set Off-Line order, and the Rewind Order, if so patched in 

the formatter.) The formatter then issues the appropriate signals to the 

drive. 

In the case of data transfer orders, the formatter issues a data flag 

whenever it is ready to transfer a byte of data to or from the tape. When 

writing data onto tape, the MTG generates a DMA request for the first word 

to be transferred and then waits for the first data flag. When received, the 

MTG responds by sending the formatter the most significant data byte and an 

acknowledge. The second data flag causes the least significant data byte to 

be transferred to the formatter with the acknowledge, and a DMA request to 

be made for the next word. Each DMA request increments the Word 

Address counter to address the next data buffer word and increments the 

Byte Count register. The data transfer continues until the byte count re­

gister overflows, creating a byte count zero status/interrupt condition. 

When reading data from the tape, the MTG waits for the first data flag 

from the formatter, whereupon it reads the most significant byte of data. 

It responds with an acknowledge and waits for the second data flag. It 

receives the least significant byte of data with the second data flag, returns 

an acknowledge, and transfers the first word to memory with a DMA request. 

As in the write case, each DMA transfer increments the Word Address 

counter, and the Byte Count register, At byte count register overflow, the 

byte count zero interrupt is issued and no further DMA requests are made, 

If the record being read has a byte count greater than that which was 

specified by the I/O packet, the formatter /drive will continue to read the 

entire record, unless halted by a STOP I/O command. In any case, DMA 

transfers will stop at byte count zero. 

If the record's byte count is equal to or less than that specified by the 

packet, the tape read operation will stop at the end of the record. If the 

number of bytes in any completely read record is odd, the odd length re­

cord status will be posted. 

Two words of buffer register storage are used for DMA transfer of 

both read and write data, 

Data transfer to and from memory locations above 64K bytes is 

implemented by returning bit 15 (the LSB) of the packet word address to 

the "I/O Upper Memory Select" signal to the processor. Also, memory 

access by the MTG will cross the 64K boundary if the record length causes 

the word address register to increment above 64K. 
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3. 2. 30 Magnetic Stripe Credit Card Reader Operation 

The credit card reader (CCR) is self contained. It has its own power 

supply, controller, read preamplifier and card reader assy, refer to 

Figure 3-103. The CCR interfaces the PTS over the keyboard line. It is 

daisy-chained with the keyboard, and shares the line with the keyboard. 

When a credit card is read by the reader, the data from the keyboard is 

inhibited and the CCR data is sent to the PTS over the keyboard line. The 

header in the CCR data notifies the program that the data is from the CCR. 

Only credit cards complying with American Banking Association (ABA), 

International Air Travel Association (IATA), and Thrift Institutions (THRIFT) 

can be read at the present time. There are three read heads, one for each 

type of card. A switch on the CCR selects one of the read heads to read the 

credit card and notifies the controller as to the type of card to be read. 

When a credit card is read, data from the selected read head is amplified 

and peak detected by the preamplifier, decoded by the controller, and 

stored in the controller 1 s memory. After the entire card is read the con­

troller, which is microprogrammed, adds the appropriate control char­

acters and sends the data to the PTS a character at a time. One character 

is sent each time a keyboard load pulse is received (15 characters/second). 

While the CCR is transmitting data to the PTS, the keyboard is locked 

out and any characters entered during this time are lost. The transfer 

time to the PTS for an 80 character message is approximately 6 seconds. 

The CCR has two indicators: It has a Busy indicator which is lighted 

when a card is read and extinguished when the entire message has been 

sent to the PTS, and it has an Error indicator which is lighted for two sec­

onds when any of the following occurs: 

a. Parity error on credit card 

b. Failure to detect start and/ or stop sentinel character 

c. Card speed was not within 2. 5 to 15 inch/sec. 

In case of a parity error, the data will still be sent to the PTS. Other 

errors will cause a reset. The card may be reread when the error in­

dicator is extinguished. 

Read Head 

Three separate center tapped differential output read heads are used, 

one for each application (ABA, IATA, and THRIFT). Head selection is 
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made by a swtich on the CCR which applies a de TTL logic level to the center 

tap of the selected head. The level goes low when the head is selected. 

Read Preamplifier 

The read preamp is a differential amplifier that corrects for differences 

between heads and the degradation in credit card quality. 

Controller 

The Controller is a microprocessor system based on the Motorola 

6800 chip set. The M6800 µP chip executes instructions stored in PROM 

(512 x 8, expandable to 1024 x 8), using the RAM (128 x 8) for temporary 

data storage. The Peripheral Interface Adapter (PIA) provides 16 bidirec­

tional I/O ports, 7 of which are used in the CCR application. Three of the 

PIA inputs specify which track of the credit card is being read. The fourth 

input, also tied to an Interrupt line, is data from the Read Amplifier; this 

arrangement provides an interrupt whenever there is a data line transition. 

Two outputs control the keyboard channel. The first inhibits the key­

board when the CCR has data to send the PTS. The second acts as a data 

line feeding a flip-flop which is clocked on each keyboard clock pulse. 

Data Message 

The data encoded on the credit card is biphase, double frequency, co­

herent phase recording, where the data and clock are both recorded on a 

single track. To decode the data, the controller determines whether a bit 

is 11 0 11 or 11 1 11 by determining whether or not there was a transition in the 

middle of a bit-cell. It does this by calculating the duration of each bit 

cell. When a data transition occurs, the time between the last two trans­

itions is compared with three-fourths of the previous bit cell length. The 

result of this comparison determines whether the present transition re -

presents a ti l u or a bit cell boundary. The microprogram ignores the 

first sixteen transitions when a card is read, and then synchronizes on 

the 11 0 11 s pattern prior to the Start Sentinel character. 

The microprogram examines the data stream for the correct Start 

Sentinel character. When this character is found, the CCR is 11in 

sync, ti and characters are entered into the RAM until the End Sentinel 

character is detectede If no End Sentinel is found, the Error Indicator 

is lighted and the CCR is reset. The LRC character immediately following 

the End Sentinel is also input. 
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Once the data characters are in memory, the CCR checks parity and 

repacks each byte into the following formats: 

MSB LSB 

lolololPIDIDIDIDI ABA D =Data Bit 

lolDIDIPlDIDIDfDI !AT.A P = Parity Bit 

If a parity error is detected, the Error Indicator is lighted, but the data will 

still be sent to the PTS. 

The Magnetic Strip encoded information on the card has the following 

format: 

_o_•s ____ ss_~-~AR_T_r_~_E_L ___ D_A_T_A_/ / I SEENN~NEL LRC 

Data sent to the PTS is rearranged as shown below: 

START 
OF 

DATA 
READER 

TYPE 
START 
SENTINEL DATA 

END 
SENTINEL 

O'S 

LRC 

Start of Data - (21)16 - A unique character informing the PTS that a reader 

is using the keyboard channel. 

Reader Type -

NOTE 

PTS Badge Reader uses 
the same code. 

- A character (10)16 to (1FJ16 denoting the reader 

type. Any other code should be considered as 

Badge Reader data. 

(10)16 Magnetic Credit Card Reader 

Start Sentinel - (OB) 16 - ABA 

(45)16 - IATA 

Data ABA - Variable up to 37 characters 

IATA - Variable up to 76 characters 

End Sentinel - (1F)16 - ABA 

LRC -

(1F)16 - IATA 

(XX)16 - Longitudinal redundancy check character. The 

parity bit of this character reflects the parity of 

the LRC only. 

NOTE 

The above definition includes the parity 
bit. 
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Once a data message for the PTS is completely formatted, the CCR 

waits for a keyboard load pulse; then it locks out the keyboard. When the 

next load pulse is received, the MSB of the data byte is placed on the key­

board data lineo The I.SB of the data byte is placed on the PIA output line 

and clocked onto the data line on the next keyboard clock. The rest of the 

byte is transmitted LSB first on the following clocks. Thia cycle continues 

until the entire message is sent, and then the keyboard is unlocked. 

1 
Two additional signals have been added to unused pins on the keyboard 

cable connector in order to allow the Magnetic Card Reader to be used 

with the 1001/A. The signals are: 

Pin 10 - CCRACTIVE (lo Truth) 

Pin 7 - ABA (1 o Truth) 

These signals are used to select the CCR translate table. When the CCR is 

connected to a monitor controller, the message header characters inform 

the program that the CCR is sending data. 
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Section 3 

3. 3 Data Dis play/ SAM Dis play Circuit Description 

3. 3. I General 

This Section describes the PTS-100 Data Display (data display) and the 

Stand Alone Monitor (SAM) display. The SAM display can also operate with 

a s lave SAM display attached via coax cable up to 200 feet. Figure 3- 104 

shows a data display/ SAM display terminal along with its associated keyboard. 

General specificati ons for the data display/SAM display are listed in T able 

3-23. The data display i s a 15-inch rectangular CRT capable of displaying 

480, 960, 1024, or 1920 characters. The SAM can display either 960 o r 1920 

characters. In the SAM and slave SAM configuration, each s creen can dis­

play 960 characters maximum. 

IEi:lS • 

~· II!!:! • -· lliEii$ • 
SillB. 
l!!l!!lll • . -· 

' ' .- ,-

Hli ~~:: ··: - '·- -
...,.., *'"' - .. .,. 

'y~ .. -, w , ....... 

Figure 3-104. Data Display Terminal 
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Table 3-23. Data Display/SAM Display Specifications 

Dimensions: 

Input Power: 

Data Display: 

SAM Display: 

Maximum Signal Cable Length: 

Data Display: 

SAM Display: 

Screen: 

Viewing Area: 

Screen Formats: 

Data Display: 

SAM Display: 

Displayable Character Formats: 

Data Display: 

SAM Display: 

Refresh rate: 

Character Generation: 

Character Size: 

Phosphor: 

Height 
Width 
Depth 

13,5 in. 
18 in. 
25. 5 in. 

±35 vdc at O. 5 ampere 

240 vac ±10% } 
220 vac +10% -15% 
115 vac ±10% 

47to63Hz 

200 feet (data display to remote 
concentrator} 

SAM to CPU: 5000 ft. (coax) 
SAM to CPU: 2000 ft. (tw pr) 
SAM to SAM slave: 200 ft. (coax) 

Horizontally mounted rectangular CRT 
Height 8. 5 in. 
Width 11 in. 
( 15 in. diagonal) 

Width 
Height 

10 in. 
7 in. 

40 char/line; 12 lines 
80 char/line; 12, 24 lines 
64 char/line; 15, 16, 30 lines 
(upper case only) 

80 char/line; 12, 24 lines 
64 char/line; 15, 30 lines 

480, 960, 1024, 1920 

960, 1920 

60 Hertz 

Enhanced dot matrix 
7 x 7 upper case 
7 x 9 upper/lower case 

o. 11 inch wide x O. 14 inch high 
(64 or 80 characters/line), or 
O. 15 inch wide x O. 17 inch high 
{40 characters/line) 

P31 green 
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a, The operator generates the characters on the ~eyboard a~sociated 
with the data display. The character codes produced by pressing keyboard 

keys are entered into dedicated memory blocks in the PTS-100 processing 

unit. Once entered into memory, the character's are sent back to. the data 

display through the monitor controller. They .. ~re displayed on the data 

display and refreshed 60 times per second, In a SAM display, the Monitor 

Controller circuit is located on the control logic board mounted within the 

· display cabinet, 

b, In certain applications where the PTS-100 is used with central site 

processors, system generated messages are entered directly into the PTS-100 

processing unit memory and then sent to the display and refreshed as before, 

These messages usually demand specific operator responses as part of a 

system-wide operating discipline, 

A brightness control on the display permits adjustment of the viewing 

intensity of the characters. The focus and position of the characters do not· 

require operator adjustment. 

The characters presented on the CRT display screen are made up of a 

series of intensified dots, although they appear to have a solid printed font .• 

Figure 3-105 shows a display screen presentation. Each character uses a 

7 x 9 enhanced dot matrix as shown in Figure 3-106, However, for displays 

with upper case characters only, the 7 x 7 enhanced dot matrix is utilized. 

3. 3. 2 Data Display Operation 

Figure 3-107 is a simplified block diagram of the data display and key­

board circuits. The display receives de power, video, and horizontal and 

vertical drive sweep signals from the monitor controller. The sweep signals 

are amplified and applied to the CRT deflection coil to produce a 260 line 

display repeated 60 times a second, with vertical retrace occurring during 

the last 20 lines, which are blanked, (See Figure 3-108.) 

Ten horizontal sweep lines are used to display one line of characters, 

Nine lines are used to display the characters, while the tenth is for vertical 

spacing. Each horizontal line is divided into 800 dot times (400 for the 40 

character /line format), with the last 60 dot times (80 for the 40 character I 
line format) used for horizontal retrace. The video signals from the monitor 

controller are composed of dot patterns from the character slices; Each 

character slice corresponds to a horizontal line. The character slices are 

amplified by the video amplifier and applied to the CRT, where they appear 

as intensified dots on the screen (see Figure 3-106), The dot size is con­

trolled by the monitor controller and is determined by the screen character/ 

line format. The 80 and 64 character/line formats use a 12.48 MHz dot 
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Figure 3-105. CRT Dis play Character Presentation 

CHARACTER 

•••••• ••• • SLICE I - •••••••••••• ·- •••••••••• . ........... ·- •••• ••• ••• • •• ••••• •• ·- ••• •••• • ••• •••• • ....... • •• ••••• •• * ·- NINE TV SCAN LINES 

·- ........ . ......... 1-·· ........• ......... ·- •••••••••tt• • • •••••••• ·- ............ . ........ 
~9DOTMATRIX *sEVEN FOR UPPER CASE, 

LOWER TWO FOR LDWER 
CASE LETTERS WITH 
DESCENDERS 

Figure 3- 106. Character Format 

frequency. The 40 character/ line format uses a dot frequency of 6 . 24 MHz, 

which re s ults in half as many dots, but the dots are twice as large. The 

ho ri zontal sweep is also used to drive the display high voltage circuits. 
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Figure 3-107. Data Display, Simplified Block Diagram 
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Figure 3-108. Display Timing Diagram 
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3. 3. 3 SAM Display Operation 

Figure 3-109 is a simplified block diagram of the SAM display showing a 

master SAM and slave SAM. The master SAM consists of a control logic 

board, analog board, CRT, status display LEDs, keyboard, and keyboard 

display LEDs. A self-contained power supply on the analog board receives 

ac line power from any convenient source and generates all ac and de operat­

ing power for the circuits in the master SAM. 

During keyboard data entry, the control logic board sends data from the 

SAM and slave SAM keyboards to the DA where it is sent to the multiplex 

channel controller. This controller translates the keyboard codes into ASCII 

and stores them in memoryo During display refresh, the control logic board 

converts the ASCII coded data characters from memory via the DA into dot 

patterns, and alternately sends them one at a time to the master SAM and to 

the slave SAM along with horizontal and vertical sweep signals. 

TO/FROM 
DA, DAM 

MUX 
VIDEO 

u 
ANALO~CONTROL 
BOARD ~~X 

a LOGIC BOARD 

j-ANALOG-1 
SAM DISPLAY I BOARD rllf-----, 

OR DA/MC/FB+-------i 

~:~!~R- 1.-='--~ 
1 LED'Si.-----~ 

SLAVE 
KBD ,---

LEDS 

KBD 
DATA 

DATA 

CLK 

STATUS 

AC 
POWER 

Figure 3-109. SAM Display, Simplified Block Diagram 
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The slave SAM is similar to the master SAM with the exception that it 

contains a MUX logic board which handles all control and signal processing 

functions. The MUX logic board is an abbreviated version of the control logic 

board since the majority of slave SAM control is performed by the control 

logic board. Both boards are interconnected with coax cable. Slave MUX 

video is received and slave keyboard data is sent out via the coax cable under 

control of the control logic board. The remainder of general overall circuit 

operation is similar to that described for the data display in Section 3. 3. 2. 

3. 3. 3. 1 Analog Board Circuit Description. The analog board is identical 

for both the master SAM and slave SAM. Figure 3-110 is a simplified func­

tional block diagram of the analog board. When used in the master SAM, the 

analog board receives inputs from the control logic board and generates 

the operating and drive signals for the CRT in the master SAM cabinet. DC 

operating power for SAM circuits is produced by the analog board. When 

used inthe slave SAM, the analog board operates in a similar manner be­

tween the MUX logic board and the CRT in the slave SAM. The basic func­

tional circuits of the analog board include: horizontal scan drive, video 

amplification, vertical scan drive, and low voltage power generation. 
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DRIVE ...... 
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Figure 3-110. SAM Display Analog Board Simplified Block Diagram 
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The horizontal scan drive circuit produces drive pulses for the horizontal 

yoke of the CRT. These pulses are synchronized to the horizontal drive, 

pluses received from the MUX, or control logic boards. A +75V de level, 

derived by rectifying the pulses, is also sent to the video amplifier to ensure 

a maximized video presentation on the CRT. The horizontal scan drive cir­

cuit also sends focus voltage, heater voltage, and high voltage to the CRT. 

The video amplification circuit amplifies video pulses received from the 

MUX or control logic boards. It also provides facilities for black level 

setting and video blanking to allow slave keyboard and LED data to be pro­

cessed during flyback. 

The vertical scan drive circuit generates drive pulses for the vertical 

yoke of the CRT. These are synchronized with the vertical drive pulses from 

the control or MUX boards. 

DC operating voltages for the entire display are generated by the low 

voltage power generation circuit. This switching power supply is frequency 

synchronized by PS SYNC pulses to prevent transients from affecting the 

CRT display. Various levels of ac input primary power can be accepted by 

the power supply. 

3. 3. 3. 2 Control Logic Board Functional Description. Figure 3-111 is a 

simplified block diagram of the control logic board circuits. Data from the 

DA is encoded using the Manchester system where the data is exclusive ORed 

with the 1. 56 MHz clock. This ensures that there is at least one transition 

per bit in the data stream. The resulting data stream contains 780 kHz and 

1. 56 MHz frequency components, which allow bandpass filters with trans­

former coupling to improve noise rejection and eliminate gro\Uld potential 

differences. The Manchester encoded serial character data from the display 

adapter is decoded to restore the zero crossings, the clock extracted, and 

the data entered into a serial shift register, where it is read out in 8- bit 

parallel bytes. The extracted 1. 56 MHz clock drives the data-in timing 

circuits, which count the incoming bits to determine the time of occurrence of 

data characters, line sync, frame sync, display address, and other signals 

for both the master SAM and slave SAM. These circuits then gate the input 

data into the appropriate decoder, line load, or LED registers, 

During the time of horizontal display line 241 (see Figures 3-31, 3-32, 

3-34, and 3-36), the two 8-bit bytes from memory location 960 are gated 

through the LED drivers to the LED status indicators on displays l (master 

SAM) and 2 (slave SAM). Each bit in the byte controls one indicator. 

The decoder decodes the sync, keyboard load, and display address 

characters and gates the display timing circuits which clock the displays, 
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keyboards, and data output circuits. The line load register loads complete 

lines of data characters (80 for 80 character /line formats) and transfers them 

one line at a time to the line store register. The line of characters circulates 

in the line store register for a period of nine horizontal display line times 

(seven for the 64 char/line format). During the following line time, the line 

store register is reloaded with a new line of characters.. The line store 

register presents each character in the circulating character line to the char­

acter generator once during each horizontal line time. 

Two PROM character generators are provided, one supplying 64 numerical 

and upper case characters, and the other, }2 lower case characters. Each 

character generator contains a 7 x 7 or 7 x 9 dot matrix for every character 

or symbol to be displayed (see Figure 3-106). The character codes address 

the applicable dot matrixes. The first time a line of characters is presented 

to the character generator, the generator outputs the dot matrix pattern for 

the first slice of each character in the line. The second time the line is pre­

sented, the character generator outputs the dot pattern for the second slice, 

and so on through slice 9, whereupon a new line of characters is loaded into 

the line store register and read out starting with line 11. Certain configura­

tions, notably 15 and 30 line formats only utilize 7 slices for sending the 

characters. The deletion of the last two slices prevents use of the lower case 

characters. 

The slice dot patterns are temporarily stored in character store 

registers and shifted out serially to the displays by serial shift registers, 

Gating signals from the display timing and control circuit selectively enable 

the shift registers to the displays. The gating signals are derived from bits 

1 and 2 of the display address characters that accompany each line of 

characters. 

The cursor, which is the eighth bit in each character code, is picked off 

in the line store register and sent to the output circuits to intensity modulate 

the associated character slices. 

Horizontal and vertical sweep signals for the master SAM display are 

produced by horizontal and vertical drive circuits under control of the display 

timing and control circuit and in synchronism with the video to the displays. 

The master keyboard is clocked with a 15. 6 kHz signal from the display 

timing and control circuit and polled by keyboard load pulses. The keyboard 

load pulses are initiated by bit 8 of the display address characters. They are 

detected by the decoder and applied through the display timing and control 

circuit to the keyboard interface and control circuit. The appropriate display 

address code with bit 8 set occurs once every four display frames as dis­

cussed in Section 3. 2. 6. Keyboard data is transmitted to the display adapter 
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at a 15. 6 kHz bit rate or if a coax cable adapter is used, at a 1. 56 MHz rate. 

The keyboard signal to the display adapter is a gated 40 ma +12V signal with 

approximately 2. 5V developed across the DA 62 ohm load, 

3.3. 3. 2. 1 Control Logic Board Function Select. Chip switches Sl, S2, and 

S3 on the control logic board modify the circuits for the desired operation. 

The chip switches control the number of characters (960 or 1920), number of 

character lines (12, 15, 24, or 30), and number of characters per line (64 or 

80), in addition to other function selections described in Chapter Z. The 

switch and data chip settings are made at system installation to reflect the 

system character and line configuration. 

3, 3, 3. 3 Slave SAM MUX Logic Board Circuit Description, The MUX logic 

board in the slave SAM display is an abbreviated version of the master SAM 

control logic board described in section 3. 3. 3. 2. The MUX logic board can­

not operate alone; it only operates in conjunction with a master SAM board, 

As shown in Figure 3- 112, the functional circuits comprising the MUX logic 

board include: slave keyboard control, frame sync detection, line sync de­

tection, and video blanking. Each of these functional circuits is controlled by 

decoding circuits which examine the incoming serial pulse train from the 

master SAM control logic board. Each of the circuits is then sequentially 

enabled at the proper time to respond to the slave video pulse sequence, or 

to provide slave keyboard data to the master SAM display. 

Line sync detection initiates data transfer to the slave display screen 

and also generates internal synchronizing pulses which are sent to the slave 

analog board and to the slave keyboard to interlace the transfer of CRT dis­

play data, LED data, and keyboard data. At the end of a data frame, the 

frame sync (FS) pulse causes the frame sync detection circuit to convert the 

subsequent serial LED information to parallel data for presentation on the 

LED displays. Upon receipt of every fourth frame sync pulse, the frame 

sync detection circuit strobes the slave keyboard data back to the CPU via 

the master SAM. 

The slave video input to the MUX board consists of video and LED dis­

play information. The video blanking circuit gene rates the video blanking 

signal which goes to the slave analog board to blank the video during LED 

display and keyboard data transfer (during the retrace period). 
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Figure 3-1 lZ. SAM Slave Display Mux Logic Board, 
Simplified Block Diagram 

3. 3. 4 Display Indicators 

Some displays contain eight light emitting diode (LED) red indicators, 

which are used to define system status, message transmission status, and 

terminal operating modes. The indicators are arranged in a vertical row on 

the left side of the CRT. (See Figure 3- 104. ) The eight indicators on each 

display are controlled by a single 8-bit byte in memory (locations 960 and 

970), with each indicator controlled by one bit. The user program controls 

the indicators by controlling the bits in memory. Automatic update of the 

indicator status is made during each display refresh period through the moni­

tor controller and display adapter associated with the particular display. 

Refer to Table 3-13 for the LED memory buffer assignments. 

3.3.5 Keyboard 

The keyboard for the data display terminals contains keys for entry of 

alphanumeric characters and symbols, text editing, cursor manipulation, 

and system defined functions, All key functions except SHIFT, REPEAT, 

and SHIFT LOCK are interpreted and acted upon according to the software 

application program. Four standard keyboard configurations are available. 

see Figure 3-113.) The key functions are programmable, and the legends on 

the key caps can be different for each customer. Standard editing cursor and 

intrasystem controls are provided for the most commonly desired entry 

functions for all versions of the keyboard. Some keyboards have light 

emitting diode indicators similar to those described above. 
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Figure 3-113. Keyboard Key Code (Sheet I of 2) 
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Figure 3- 113. Keyboard Key Code (Sheet 2 of Z) 
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Data is entered when a key is depressed. Multiple key depression does 

not result in data loss. The transmission code of the depressed key defines 

the key location, The key code is sent through the monitor controller to the 

display adapter, where it is demodulated, coupled through the keyboard 

adapter and multiplex channel controller, translated to ASCII, and stored in 

memory {see Figure 3-113 for key codes and refer to Table 3-13 for the 

memory buffer assignments). During display refresh, the ASCII coded char­

acters are read from memory by the display adapters and sent to the monitor 

controllers, where they are converted to display characters. Thus the key­

board is not restricted to a given code set such as USASCII or EBCDIC. The 

key functicms can be translated into any code set by the monitor controllers. 

3. 3, 5. 1 Keyboard Circuit Description, Although there are a number of 

different keyboard configurations, there are only two basic keyboard circuits 

- Ohmtec, and Licon, Ohmtec keyboards use mechanical switches for keys; 

Licon uses magnetic sensing switches. Because of this difference, and 

changes in the method of implementing N -key rollover, the circuit configura­

tions are not alike, {Refer. to Chapter 2 for keyboard patching,) 

The Ohmtec 3270 keyboard simplified circuit {Figure3-114) uses bit 

counters driven by the system 64 µs clock to sequentially scan each key 

position. Recently, keyboards have been modified to use the clock divided 

by two, to reduce sensitivity to switch bounce, Key depressions, sensed by 

contact closures, produce output pulses when the keys are scanned, The 

output pulses gate the associated code combinations from the counters into 

the holding register, one at a time. Then the keyboard load pulses gate the 

holding register contents to a parallel-to-serial converter where it is shifted 

out serially by the 46 µs clock. 

Three MOS 80 bit shift registers are used to prevent accidental repeat­

ing of the same key character code in the output, and to ensure that an output 

will occur for each key, even if the key is released prior to receipt of a key­

board load pulse. 

The first of these registers {Repeat Prevent) prevents accidental 

repeating of the same character by blocking the input to the holding register 

for the second and each succeeding scan of the keyboard circuits while a key 

is held depressed, Each keyboard output gate pulse is loaded into the shift 

register where it circulates in synchronism with the keyboard scanning sig-. 

nals. The shift register output inhibits the holding register load gate if the 

pulse out of the shift register occurs in coincidence with the. next keyboard 

output gate, signifying that a key was held depressed. The shift register is 

cleared when the key is released. The repeat prevent circuit can be dis -

abled by the repeat key. 
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Figure 3-114. Ohmtec Keyboard, Simplified Circuit Diagram 

The second 80 bit shift register (N-Key Rollover) provides an N-key roif­

over function that ensures that each key depressed is sent, even if the key is 

depressed and released between keyboard load pulses, It accomplishes this 

by remembering which keys have been depressed, and supplying this infor­

mation every keyboard scanning cycle to the holding register until an output 

of that key occurs. The repeat prevent circuit also ensures that each key 

code stored in the N -key rollover shift register is only transmitted once, 

As each character is transmitted, SHIFT OUT removes the associated char­

acter pulse from the shift register, 

The third shift register provides the same N -key rollover function for 

the shifted characters, Since the shift key can be activated with any other 

key this shift register stores the shifted characters, As the characters 

associated with the pulses held in the shift registers are transmitted, SHIFT 

OUT removes the corresponding pulses by not allowing them to recirculate. 

A few keyboards have been modified to use a fourth shift register and 

flip-flop to reduce the contact bounce problems by ensuring that the same 

key can only be transmitted by every other keyboard load pulse, thus pro­

viding sufficient time for bounce to settle. In addition, the most recent ver­

sions do not use this approach, but utilize a bounce reduction flip-flop in the 

output of the scanning circuits. 
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Some configurations have a "clicker circuit 11 added, providing an audible 

output to the operator each time a key is depressed. 

Patches are supplied to identify those keys that are designated as con-

trol keys; i.e., keys that do not generate an output character code, but are 

used as control functions only. Typical among these is the repeat key. Most 

keyboards have one or two keys designated as repeat keys, which provide the 

capability of repeating the output continuously, as long as both the repeat key 

and the desired key are held down. This is accomplished through the use of 

contacts on the repeat key which disable the repeat prevent shift register output. 

Some models provide an auto-repeat feature that allows a repeat function 

for selected keys by holding down that key only. (Activation of the repeat key 

is not required.) A time delay circuit is provided to prevent inadvertent re­

peat. A key must be held down for at least one second before the repeat 

function begins. This auto-repeat function is implemented by using a second 

set of contacts on the selected keys, with the second set acting as a standard 

repeat key. 

One keyboard configuration (4504) provides a 96 position shift register 

instead of the 80 bit registers previously described. These keyboards do not 

provide a shift function, since each character is on a separate key. Repeat 

prevent and N -key rollover are provided in a manner similar to that of the 

standard systems, but instead of using one 80 bit register, three 32 bit 

registers are employed. 

The Licon keyboards use a magnetic sensing system on the sequential 

circuitry, and hence are not bothered with contact bounce. The Licon cir­

cuit is shown in Figure 3-115. An LSI chip provides the necessary scanning 

functions, character coding, N -key rollover, repeat prevent/ enable, and 

related functions. 

Both keyboard configurations provide the same character coding -

basically a modified inverted ASCII. 
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Section 4 

3. 4 Power Supplies 

3, 4. 1 General 

The de power supplies used with the PTS-100 system are regulated, 

solid state, chassis or plug-in board mounted rmits. They operate from 

either 115 vac or 230 vac power at 50/60 Hz, and provide almost all the de 

voltages required to operate the PTS-100 system. The output voltages are 

individually adjustable with potentiometers. 

3. 4. 2 Processing Unit Power Supply Circuit Description 

a. Processing Units Models 1005, 1008, and 1014 

A single plug-in board power supply (SW- 2000), 593306, is used in the 

1005 or 1014 processing units. The power supply delivers +5, ±12, ±35, and 

either +24, +28 or +8, 5, -15 vdc depending upon the strapping, The Model 

1008 processing unit uses a depopulated version of the power supply called 

SW- 2000A. It delivers only +5, +12, and -12 vdc. 

b. Processing Units Models 1015, 1020, 1025, and 1030 

Two basic power supplies, each available from different procurement 

sources, are used in the processing unit.. Both types have the _same basic 

part number, but have different dash numbers (-1, -2, 3 -10, -11, -12, and 

-13 are produced by Acme. And -6, - 7 and -8 are produced by Faratron). 

Power Supply 594543-1 (Acme model 61363) and Power Supply 594543-6 

(Faratron model FR1183) produce +5, ±12, +24, and +28 output voltages. 

Power Supply 594543-2 (Acme model 61370) and Power Supply 594543-7 

(Faratron model FR1462) are similar to these but with the addition of a 

±35 vdc, 2 ampere power supply module. The added module drives local 

display units (if any). Remote display units are driven by the supply 

located in the remote concentrator cabinet. Power supplies 594543- 11 and 

594543-10 are the same as power supplies 594543-1 and 594543-2 except that 

they have a strapping option to produce +8. 6 vdc and -15 vdc for the 16K 

memory modules, Power supplies -594543-12 and -13 produce only +5 and 

±12 vdc. Table 3-24 lists the characteristics of each type of supply. 

Table 3-25 shows the power supply voltage outputs for the different con­

figurations. Each PTS-100 processing unit cabinet requires from one to four 

of either type, depending on the system configuration. Figure 3-116 shows 

the connections made between each power supply and the 26 board location 

slots when two power supplies are used in one cabinet.. When only one 
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Table 3-24. Power Supply Specifications 

BASIC SUPPLY S94S43 

Normal St~tic Cur~ Dynamic 
Output Output rent Range Load (% Regulation 
Voltage Voltage (amps) of Static) Band 

+s 4. 9 to s. 4 0 to 3S; 0 S% ±3% 
(SO)** 

+12 -11.4to-12.6 0 to 1. S 30% ±3% 
f4. O)* 

- lZ -11.4 to -12.6 0 to 1. 0 30% ±3% 

+19/-lS 18toZ0/-14 0 to l. 0 S..(1% ±3% 
to -16 

+4/+9 3. 4 to 4. S/ 0 to • ZS SO% ±3% 
+8.Sto9.S 

- -
+34.S 34. 0 to 3S. Z 0 to z. 0 10% ±1% 

-34. s -34. 0 to -3S. Z 0 to z. 0 10% ±1% 

llS vac 10/60 Hz O tJ.1. S amps JExternal lan Power) 

BASIC SUPPLY SW 1000 

+s 4.0 

+lZ o. ZS 

-lZ o.zs 

+3S 1.0 

-3S 1.0 

BASIC SUPPLY SW ZOOO 

+4 z - s 0.4 

+s 4.S - s.s zz.o 

+8.S 7. 8 - 9. s 0.4 

+lZ 11 - 13 ~· 8 (Z. 0) t 

-lZ 11 - 13 0.8 

-lS 14 - 16 1. s 

+zo 18 - Zl 1. 0 

+Z4 Z3 - ZS 1.0 

+Z8 Z7 - Z9 0.4 

+3S 34. 7S ±0. 7S o.s 

-3S 34. 7S ±0. 7S o. s 

llSvac 50/60 Hz 9Z-138 vac 
-'-

*- lZ & -13 versions 

**-13 version 

1S% 

ZO% 

IS% 

100% 

100% 

SO% 

SO% 

100-

ZOO% 

s21667 

S93306 

O.Z% 

Z% 

1% 

O.Z% 

o.z% 

Z% 

Z% 

Z% 

Z% 

Noise & 
Ripple (p- p). 

100 MV 

100 MV 

100 MV 

100 MV 

SO MV 

600 MV 

600 MV 

100 MV 

100 MV 

100 MV 

300 MV 

300 MV 

lSO MV 

lSO MV 

lSO MV 

lSO MV 

500 MV 

SOO MV 

t0n1y voltages used on SW ZOOOA. Also on SWZOOOA +lZV is z. 0 amps. 
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NEW 1020 & 1025/1030 

SEE FIGURE 6-12 FOR THE DC POWER DISTRIBUTION• WHEN 
TWO POWER SUPPLIES ARE USED, TBl & 4 AND TB2 & 3 ARE 
STRAPPED TOGETHER. WHEN ONE POWER SUPPLY IS USED) 
ALL FOUR TERMINAL BOARDS ARE STRAPPED TOGETHER. 

OLD 1020 VssvDD Vsx 
-15V +8.5V 

.--~~~~~~~~~~~~~~~-,-~~...,..-~~.---~--t· OR OR 
BOARD LOCATIONS +SV +12V -12V +24V +28V 

A26 Memory Address 7 

A25 Display/Refresh Adapter 

A24 Memory Address 6 

A23 Memory Address 5 

A22 Display/Refresh Adapter 

A21 Memory Address 4 

A20 Memory Address 3 

A19 Display/Refresh Adapter 

A 18 Memory Address 2 

A 17 Memory Address 1 

A16 Display/Refresh Adapter 

A 15 Memory Address 0 

A14 Feature Board 

A13 CPU 
A 12 1/0 Option/ Adapter Motherboard 

A 11 1/0 Option/ Adapter Motherboard 

Al 0 Low Speed Multiplexer 

A9 Adapter Motherboard 

AS 1/0 Option Adapter Motherboard 

A7 I 0 0 tion/ Adapter Motherboard 

A6 1/0 Option/Low Speed Multiplexer 

A5 1/0 Option/ Adapter Motherboard 

A4 1/0 Option/ Adapter Motherboard 

A3 1/0 Option 

A2 1/0 Option 

Al 1/0 Option 

NOTE: ±35 VOLTS IS USED ONLY BY THE DISPLAYS THROUGH THE 
MONITOR CONTROLLERS WHICH MAY BE PLUGGED INTO 
LOCATIONS Al-A5 (OLD BACKPLANE) OR A2-A5 (NEW 
BACKPLANE). SEE FIGURES 2-22 AND 2-23. EACH POWER 
SUPPLY CAN DRIVE UP TO 4 DISPLAYS. 

l@!:lmwm POWERED BY POWER SUPPLY 1 CONNECTED TO UPPER TERMINALS 

1::;;;;ss POWERED BY POWER SUPPLY 2 CONNECTED TO LOWER TERMINALS 

C=:J NO CONNECTION 

Figure 3-116. Model 1020/1025 and 1030 DC Power Distribution to Board Slots 
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Table 3-25. Processing Unit Power Supply Output Voltages and Configurations 

Unit 

1020 

1020M 

1025 

1030 

1030M 

MEM Type Power Supply Type P. S. Qty 

STD -11 1/2 

DAM -11 1/2 

DAM -lZ/-13 1 

STD -11 3/4 

DAM -11 3/4 

1020/1025/1030 P. S. CONFIGURATION 

+5, :12, +Z4, +5, :12, +24, +28, 
Output Voltages +Z8, +8. 5*, -15* +8. 5*, -15;1<, :35 

Power Supply 

594543-

- 1, -Z 

-6 -7 

-10* -11* 

NOTE 

See Figure 1-3 for other process­
ing unit configurations. 

*used with 16K memory modules. 

** Used with DAM Modules 

Local Display 
Capability 

Yes 

Yes 

No 

Yes 

Yes 

+s, :1z 

-12** 

-13** 

supply is used, its outputs a.re connected to the lower terminal strip on 

the backplane and a jumper cable is used to interconnect the lower and upper 

terminals to distribute power to the top cabinet card slots. 

Functional block diagrams of the power supplies are shown in Figures 

3-117 and 3-118. Figure 3-117 shows the Acme model 61370 power supply 

(594543- 2). Acme model 61363 (594543-1) is similar but without the 35 volt 

model; Acme model 61584 (594543-11) is similar but it has an added regu­

lator bias supply for the lZ vdc regulator and it has a strapping option to pro­

duce +8. 6 vdc and - 15 vdc. Power supply 594543-10 is the same as 594543-11 

except for the 35 volt module. Power supply 594543- lZ is the same as 

594543-10 except it only produces +5vdc@ 35A and +lZV@ 4A. Power supply 

594543-13 is the same as 594543-11 except the +5 vdc capacity is increased 

to 50A. In either case, ac input power is fused and strapped for either a 115 

or Z30 volt source. The input power is then applied to a transformer to 

supply regulator circuits for all voltages except the :35 volts, which has its 

own transformer and regulator self-contained in the module. The trans­

former secondary voltages are rectified by diodes located on the diode board 

assembly for all supplies except the higher current 5 volt supply, which has 
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INPUT 
POWER 

PROTECT 
ASSY 

+28V 

DC COMMON 
+12V 

-12V 

'------~------------------<>+~¥ 
'--------------------------~~sv 

Figure 3-117. Acme 61370 Power Supply for Processor Cabinet 

110/220 1---.-...;e-J11~------------~ 
PATCH 

+35V -35V +28V+24V -12V +l2V 

'5V 

Figure 3-118, Faratron FR1462 Power Supply for Processor Cabinet 
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its own bridge rectifiers located separately, The rectified outputs are routed 

through series pass regulators and fuses. (The series regulator for the 5 volt 

supply contains six transistors in parallel, mounted on a separate pass assem­

bly board,) Each pass regulator is controlled by integrated circuits located 

on a regulator assembly board, Potentiometers are mounted on these boards 

to provide adjustment of the regulated output voltage. Holes in the front panel 

allow screwdriver access to the potentiometers. Finally, overvoltage and re­

verse voltage protection circuits for most supplies, located on one printed 

circuit board, provide protection against out of tolerance voltages by making 

the output crowbar, Voltage regulation and protection circuitry for the 35 volt 

supply is similar, but it is located in the eelf-contained module. 

Figure 3-118 shows the Faratron model FR1462 power supply (594543-7), 

Faratron model FR1183 (594543-6) is similar, but without the 35 volt module. 

In either case, ac input power is fused and strapped for either a ll5 or 230 

volt source. The input power is then applied to the transformer which 

supplies low voltages to the -12, +12, +19, and +4 volt power supplies and 

ll5 vac to the ±35 and +5 volt supplies. These two units are completelyself­

contained with their own step down transformers. Voltage control potentio­

meters, mounted on the front panel, are wired to each power supply board. 

All the necessary voltage rectification, regulation, and protection circuits 

are located on the individual boards. The 4 volt, 5 volt, and 19 volt supplies 

are used to produce the +24 and +28 volt outputs. This is accomplished by 

wiring the individual supplies in series. 

3. 4, 3 Remote Concentrator Model 4301 Power Supply Circuit Description 

Two basic power supplies are used in the remote concentrator. Power 

Supply 594438-1 (Acme model 61243 without the high current drop-in module) 

produces +5, ±12, and ±35 volts output voltages. Power Supply 594438-3 

(Acme model 61243 with high current module) produces the same voltages, 

but has the capability of providing more current at 35 volts (7 amps instead 

of 2 amps). With the higher current capacity, the latter model is used to 

drive systems with more than four displays per remote concentrator. The 

higher current unit can supply up to 16 display terminals. 

Figure 3-119 shows the Acme model 61243 (594438-1) without the higher 

current capability. AC input power is fused and strapped for either 115 or 

230 volt operation and applied to a power transformer. The secondary of the 

transformer is connected to either full wave or bridge rectifiers, applied to 

a series pass transistor (multiple transistors in parallel for the higher cur­

rent supplies), fused, and the output voltages applied to an overvoltage and 
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-12V 

FC300 

DC COMMON 

""5VDC 

Figure 3-119. Acme 61Z43 Power Supply for Remote Concentrator Cabinet 

reverse voltage protect assembly (PC300). Each series pass transistor 

assembly is controlled by separate regulator assemblies located on individual 

printed circuit boards (PClOO and PCZOO). Output voltage levels are adjust­

able from the front panel through a screwdriver adjustment slot. 

To increase the ±35 vdc to a 7 amp capacity, an extra transformer with 

added series pass transistors is added to the ±35 vdc power supplies. 

3. 4. 4 Remote Concentrator Model 430Z (Low Profile) Power Supply 

SWlOOO Circuit Description 

The low profile remote concentrator uses power supply 591667, which 

produces +5 vdc, ±1 Z vdc, and ±35 vdc output voltages at sufficient power to 

drive two display terminals. 

Figure 3- lZO shows the power supply and the simplified circuit block 

diagram. The power supply is a frequency insensitive, highefficiency, switch­

ing power supply. It operates at 15 kHz phase locked to the display terminal 

horizontal line frequency by the PS SYNC signal from the monitor controller. 

The input ac line voltage is rectified and applied through the switching 

regulator and filter to transformer T4. A Z30 vac input is applied directly to 

the rectifier, whereas a 115 vac input is first doubled before being applied 

to the rectifier. 
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RECTIFIERS 
AND FILTERS 

Figure 3- lZO. Low Profile Remote Concentrator P ower Supply 
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The switching regulator is driven at the 15 kHz switching frequency. 

The sense amplifier and pulse width modulat.or sense the regulator output 

voltage and apply varying width 15 kHz pulses to the regulator to maintain a 

140 vdc potential at T4. (The pulse width is directly proportional to the out­

put current.) The driver switches the 140 vdc through T4 at the rate deter­

mined by the oscillator (IS. 6 kHz). The SV ADJ potentiometer sets the width 

of the 15 kHz pulses and thereby sets the amplitude of the 140 vdc and output 

de voltage levels, which are taken off separate T4 secondary wcndings, then 

rectified and filtered. 

Power for the power supply circuits is obtained by rectifyi 'g the output 

of a separate secondary winding. In this case the rectifier only passes current 

during the flyback time of T4, which occurs during the display horizontal 

retrace periods, so the resulting Elvil does not affect the display. The same 

secondary winding also drives relay Kl. When Kl is energized its contacts 

shunt current limiting resistors in the input line and in the 140 vdc line, 

applying full voltage to the power supply outputs in two steps to prevent shock­

ing the output circuits. Another Kl contact provides de voltage to the power 

supply circuits during startup. This is necessary because at startup there 

is no current flow through the switching regulator and therefore no voltage 

output to energize the power supply circuits. 

The protection circuit monitors the de voltage amplitude to T4 and the 

current through T4. When the voltage is too high the protection circuit shuts 

down the oscillator until the overvoltage condition is corrected. When too 

much current is drawn through T4 the protection circuit temporarily inhibits 

the input to the driver and then recycles continuously until the overcurrent 

condition is removed. 

3.4.5 Processing Unit Models 1005 and 1014 Power Supply SW2000 Circuit 

Description 

The SW2000 power supply is used by the 1005 and 1014 processing units. 

It produces +5 vdc, ±12 vdc, ±35 vdc and +24 vdc, +28 vdc (or -15 vdc, 

+8. 5 vdc). The +24/+28 vdc is used for SK memory modules 590162; the 

-15/+8. 5 vdc is used for ! 6K memory modules 593310, 594866, and 594764. 

The SW2000 produces enough power to drive two display terminals and 32K 

of memory as well as the other boards in the 1005/1014 systems. 

The power supply and simplified circuit block diagram are shown in 

Figure 3-121. The power supply is a frequency insensitive, high efficiency, 

switching power supply that operates at 15 kHz. 
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Processing Unit Models 1005 and 1014 Power Supply 
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The input ac line voltage is rectified and applied through the switching 

regulator and filter to transformer TS. A 230 vac input is applied directly 

to the rectifier, whereas a llS vac input is first doubled before being applied 

to the rectifier. 

The switching regulator is driven by the pulse width modulator and the 

regulator driver, which are in turn driven by the lS kHz free running oscil­

lator via the startup inverter. The regulator switches on and off at the 15kHz. 

rate applying approximately +140 vdc to the center tap of the primary winding 

of TS. Class C driver transistors Q4 and QS are also alternately switched on 

and off by the lS kHz, generating a pulsed 140 volt signal across transformer 

TS. The reference amplifier senses the voltage at the secondary winding of 

TS and causes the pulse width modulator to apply varying width lSkHz pulses 

to the switching regulator to maintain an approximate 140 vdc potential at TS. 

The pulse width is directly proportional to the power supply output current. 

The V ADJ potentiometer sets the initial pulse width, which determines the 

initial amplitude of the 140 vdc and the initial output de voltage levels. The 

output voltages are taken off separate TS secondary windings, rectified, 

filtered, and, for the ±12 vdc, 18 to 21 vdc, and 3. 5 to 4. 5 supplies, also 

regulated. 

The protection circuit monitors the cu~rent through Q4 and QS and the 

140 vdc. If either an overcurrent or an overvoltage condition is detected the 

protection circuit shuts down the oscillator and inhibits the drive to Q4 and 

QS. 

Switching power supplies require special circuits to provide startup 

power since at startup there are not de voltages to operate the switching 

regulator oscillator and drivers. The startup circuits provide the initial de 

power required. Also, to prevent the initial power surge from damaging the 

equipment, a slow turn-on circuit makes the voltage applied to TS increase 

slowly. Finally, when the output voltage approaches its correct amplitude 

the +12 vdc supply energizes relay Kl and shunts a current limiting resistor 

in series with the· input ac line, allowing the output voltages to come up to 

their correct levels. 
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CHAPTER 4. MAINTENANCE 

4. 1 General 

The PTS- 100 Maintenance Concept has two echelons of maintenance: 

Field maintenance, which takes place on site where modules and selected 

piece parts are quickly replaced to get the failed unit back into operation, 

and Depot maintenance, which takes place at area depots where the failed 

modules are repaired to piece part and returned to stock. This chapter 

deals primarily with field maintenance. 

4. 1. 1 Field Maintenance 

All plug-in boards in the processing unit and remote concentrator and 

the display terminal CRTs, LED panels, PC boards, and keyboards are 

replaced on site as required. The processing unit and remote concentrator 

power supplies, the peripherals, and the fixed circuits mounted on the 

PTS-100 cabinets are repaired to selected component level on site (selec­

ted components being those modules and piece parts that have the highest 

failure rates). The cassette drive is a replaceable item that is piece part 

repaired at depot level. Cables are also repaired on- site. Preventive 

maintenance is performed on site on the peripheral devices and on the 

PTS-100 power supplies. On- site maintenance is covered by: diagnostic 

test programs, vendor peripheral maintenance manuals, and the PTS-100 

maintenance manual. 

4. 1. 2 Depot Maintenance 

Depots located in various geographical areas throughout the world 

service all the sites in their respective areas. At the depots the failed 

modules returned from the sites are repaired to piece part level using 

special test equipment, test jigs, and test procedures provided by Raytheon 

Data Systems. In general, all procedures and test equipment used in the 

manufacturing plant board test area are provided to the depots. Peripheral 

device vendor manuals are used to repair the returned peripheral device 

modules. Depot maintenance procedures are not covered in this manual. 

4.2 Scope 

This chapter contains alignment procedures and diagnostic test proce­

dures. The diagnostic tests are structured around troubleshooting flow 

diagrams, the diagnostic IODC cassette tape and various CE console diag­

nostic test procedures. 
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4. 3 Test Equipment Reguired for Field Maintenance 

Multimeter with 3% de voltage accuracy or Fluke 800A 

CE console 

Oscilloscope* 

CIC low speed channel simulator 

CIC high speed channel simulator* 

Special modem loopback cable 

PC board insertion/ extraction rt>ol 591800 

2-5 inchDaisychain. Push oninsulatedterminals, Berg 47843or47067. 

4. 4 Alignment Procedures 

4. 4. I Power Supply Output Voltage Adjustments 

a. Power Supplies 594543 (except for 1020M and 1030M) 

NOTES 

This procedure is intended to be performed 
at installation. If power supply output 
voltages are known to be reasohahly correct, 
perform only Steps 3 through 5, 

The 594543-10, -11 power supplies have the 
same outputs as the basic supply plus op­
tional +8. 5 vdc and -15 vdc selected by ex­
ternal strapping on terminal board TB2 
located on the rear of the power supply. If 
the optional +8. 5/-15 volt outputs are 
selected, the +24/ +28 volt outputs will be 
disabled. 

For SK memory boards that use +24/+28 
volts, strap TB2 terminals 1 and 2 together 
and 3 and 4 together. 

For 16K memory boards that use +8. 5/-15 
volts, strap TB2 terminals 2 and 3 together 
and 4 and 5 together, 

1. Remove ac power from cabinet. 

2. Unplug all PC boards from cabinet backplane. 

3. Apply power to cabinet and power supply. 

*Optional test equipment 
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4. Using ±3% de voltmeter measure de voltages where power 

supply wiring connects to backplane. Adjust voltages by 

turning potentiometers on power supply front panel. Make 

adjustments in order shown as the 24 vdc, 28 vdc and optional 

8. 5 vdc outputs are made up of other voltage outputs. 

Adjust this For this As measured at this 
QOtentiometer voltage back11lane terminal 

-12 vdc -12 vdc - 12 volts 

+12 vdc +12 vdc +12 volts 

-35 vdc -34. 5 vdc - 35 volts 

+35 vdc +34. 5 vdc +35 volts 

+5 vdc + 5. 15 vdc +5 volts 

+19 vdc +24. 15 vdc or -15. o* +24 volts or VSS/VDD 

+4 vdc +28. 15 vdc or +8. 65* +28 volts or VSX 

*outputs when strapped for l 6K memory modules. 

5. When more than one power supply is installed also adjust 

voltage outputs of second supply. 

6. Remove ac power from cabinet. 

7. Insert all PC boards into cabinet and connect and turn on any 

displays. 

8. Apply power to the cabinet and power supply. 

9. Recheck all de voltage outputs. If they are not exact, adjust 

potentiometers. Perform this adjustment in same order as 

before. 

10. Repeat Step 9 for second supply if installed. 
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b. Power Supplies 594543-11 for 1020M and 1030M 

ADJUSTMENT PROCEDURE FOR 1 POWER SUPPLY SYSTEM 

Adjust Adjust 
Test Points Power Voltage 

Voltage (-) (+) Supply To Notes 

+5 Al 7-J2-97 Al 7-J2-99 1 +5.15 Attach a daisy 
chain. Push on 
insulated ter-
minal to (1) 
meter lead 

- 12 Al 7-J2- 97 Al 7-J2- 93 l - 12. l Attach a daisy 
chain. Push on 
insulated to 
both (-) and ( +) 
meter leads. 

+12 TBl (gnd) TBl (+12V term) l +12. l Use meter 
leads with 
alligator clips. 

+35 TBl (gnd) TPlO* l +35. 0 Measure volt-
ages at ±35V 
terminals near 
A3 on backplane. 

-35 TBl (gnd) TPll* l -35.0 ±35V terminals 
near A3 on 
backplane 

ADJUSTMENT PROCEDURE FOR 2 POWER SUPPLY SYSTEMS 

Adjust Adjust 
Test Points Power Voltage 

Voltage (-) (+) Supply To Notes 

+5 Al4-J2-97 TP4* l +5, 15 Attach a daisy 
chain. Push 
on insulated 
terminal to (-) 
meter lead. 

+5 A20-J2-97 TP3* 2 +5. 15 Same as above. 

-12 Al 7-J2-97 Al 7-J2- 93 1 -12. 10 Attach a daisy 
chain. Push 
on insulated to 
both (-) and ( +) 
meter leads. 

- 12 A20-J2-97 A20-J2-93 2 - 12. 10 Same as above. 

+12 TBl (gnd) TB (+12V term) 1 +12. 1 Use meter 
leads with 
alligator clips. 

+12 TB2 (gnd) TB2 (+12V term) 2 +12. 1 Same as above. 

+35 TBl (gnd) TPlO* 1 +35. 0 Same as above. 

+35 TB2 (gnd) TPB* 2 +35. 0 Same as above. 

-35 TBl (gnd) TPll* l - 35. 0 Same as above. 

-35 TB2 (gnd) TP9* 2 -35.0 Same as above. 

*See Figure 6-12 for location. 
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ADJUSTMENT PROCEDURE FOR 3 POWER SUPPLY SYSTEMS 

Adjust Adjust 
Test Points Power Voltage 

Voltage (-) (+) Supply To Notes 
t-· 

+5 Al4-J2-97 TP4~' 1 +5. 15 Attach a daisy 
chain push on 
insulated ter-
minal to (-) 
meter lead. 

+5 A20-J2- 97 TP3* 2 +5. 15 Same as above. 

+5 A23-J2-97 TP2~' 3 +5. 15 Same as above. 

-12 Al 7-J2-97 Al 7-J2- 93 1 - 12. 1 Attach a daisy 
chain. Push 
on insulated 
terminal to 
both (-) and ( +) 
meter leads. 

-12 A20-J2-97 A20-J2-93 2 - 12. 1 Sarne as above. 
-12 

A23-J2- 97 A23- J2- 93 3 - 12. 1 Same as above. 

+12 TBl (gnd) TBl (+12V term) 1 +12. 2 Use meter 
leads with 
alligator clips. 

+12 TB2 (gnd) TB2 (+12V term) 2 +12. 2 Same as above. 

+12 . TB3 (gnd) TB3 (+12V term) 3 +12. 2 Same as above. 

+35 TBl (gnd) TPlO* 1 +35. 0 Same as above. 

+35 TB2 (gnd) TPS* 2 +35. 0 Same as above. 

-35 TBl (gnd) TPll* 1 - 35. 0 Sarne as above. 

-35 TB2 (gnd) TP9* 2 -35.0 Same as above. 

*see Figure 6-12 for location. 
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ADJUSTMENT PROCEDURE FOR 4 POWER SUPPLY SYSTEMS 

Adjust Adjust 
Test Points Power Voltage 

Voltage (-) (+) Supply To Notes 

+s Al4-J2-97 TP4* 1 +5.15 Attach a daisy 
chain push 
on insulated 
terminal to (- ) 
meter lead. 

+s A20-J2- 97 TP3* 2 +5.15 Sa·:ne as above. 

+5 A23-JZ-97 TP2* 3 +s.15 Same as above .. 

+s A26-J2-97 TPl* 4 +5. 15 Same as "above .. 

-12 Al 7-J2-97 Al 7- J2- 93 1 - 12. l At:ach a daisy 
chain .. Push 
on insulated-
terminal to 
bo;h (-) and (+) 
meter leads. 

-12 A20- J2-97 A20-J2- 93 2 -12. l Same as above .. 

-12 A23-J2- 97 A23-J2-93 3 -12. l Same as above .. 

-12 A26- J2-97 A26-J2- 93 4 - 12. 1 Same as above .. 

+12 TBl (gnd) TBl (+12V term) 1 +12. 2 Use meter 
leads with 
alligator clips 

+12 TB2 (gnd) TB2 (+12V term) 2 +12. 2 Same as above. 

+12 TB3 (gnd) TB3 (+12V term) 3 +12. 2 Same as above .. 

+12 TB4 (gnd) TB4 (+12V term) 4 +12. 2 Same as above. 

+35 TBl (gnd) TPlO* l +35. 0 Same as above .. 

+35 TB2 (gnd) TPB* 2 +35. 0 Same as above. 

-35 TBl (gnd) TPll* 1 -35. 0 Same as above .. 

-35 TB2 (gnd) TP9* 2 -35. 0 Same as above. 

*see Figure 6-12 for location. 
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c, Power Supplies 594438 

Follow the same procedure as that for power supplies 594543 except 

that the order of adjustment is not critical and only one supply is installed, 

Also, for the final adjustment ensure that displays are connected and turned 

on, 

4. 4. 2 Remote Concentrator 4301 Acme Power Supply 594438-3 Rev, A- F 

35 Volt Crowbar Adjustment 

NOTE 

This adjustment should be performed 
on all Acme Power Supplies 594438-3, 
Rev. F and lower; Rev. G and higher 
have been set at the factory. This adjust­
ment reduces the frequency of over­
voltage crowbar in the ±35 volt power 
circuit by increasing the overvoltage 
"Trip Point" to 37. 0 volts. 

1. Turn off Power On switch. 

2, Remove +35V and -35V connectors from backplane. 

3, On power supply, remove cover plate and PC 300; see 

Figure 4- 1, 

4, On PC-300 locate +35V and -35V overvoltage adjusting 

potentiometers; see Figure 4-1, 

CAUTION 

Adjusting any other overvoltage adjust­
ting potentiometer may cause damage 
to the equipment. 

5. With pencil, mark +35V and - 35V overvoltage adjusting 

potentiometers opposite screwdriver slot on side closest to 

edge connector. 

6, Rotate potentiometers to break seal. 

7. Return screwdriver slot to position approximately 1/32 inch 

clockwise from pencil mark. 

8, Plug PC-300 into power supply. 

9. Connect digital voltmeter to +35V output. 

10. Turn on Power On switch. 
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COVERPLATE 

00 
00 

0 
0 

VOLTAGE ADJ. POTENTIOMETERS 
(BEHi ND COVER PLA TC) 

r======= ===> 

r.:= ==-== ==~ 

PC-300 (BEHIND COVER PLATE) 

FRONT VIEW ACME 594438-3 

EDGE CONNECTOR 

r------r----ll- PENCIL MARKS 

+5V[!)+12v0+35V 

R322 R335 R301 

-12v~ 
R304 

PC-300 COMPONENT SIDE 

R305 

PC-300 

Figure 4-1, Power Supply 594438-3 35V Crowbar 
Adjustment Potentiometer Locations 
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11. Using voltage adjusting potentiometers, adjust t35V until 

meter reading drops. Remember maximum reading on meter. 

If maximum reading is higher or lower than 37. 0 ±0. Z volts, 

turn off Power On switch, remove PC- 300, and repeat Steps 

7 through 9 until 37. 0 ±0. Z voltage level is obtained. 

lZ. When overvoltage is successfully adjusted to 37. OV ±0. Z on 

+35V level, readjust output voltage to +34. 5V. 

13. Repeat Steps 11 and lZ for - 35V output. 

14. Turn off Power On switch, reconnect +35V and - 35V leads to 

backplane, and reassemble cover plate. 

15. Add sticker 310796-1, "±35V OVERVOLTAGE MOD." 

4. 4. 3 Display Alignments 

Figure 4- Z shows the location of the display adjustment controls used 

in the following procedures. Prior to performing an alignment procedure 

remove the display cover, turn on power on the display and associated 

processing unit cabinet or remote concentrator. Then adjust the display 

brightness control until a raster is visible on the display screen. If raster 

is not bright enough, adjust pre- brightness control RZ5 on the video ampli­

fier. 1£ excessive blooming, out-of-focus, or too large or too small 

raster conditions are encountered and no apparent trouble can be isolated, 

the flyback capacitor, located on terminal board TB! on the flyback trans­

former, may be the wrong size. In this case perform the flyback trans­

former capacitor selection procedure, then repeat the other display 

alignment procedures. Use care in making all adjustments; perform the 

adjustments with an insulated screwdriver wherever possible. 

4. 4. 3. 1 Raster Centering and Size Adjustments. 

1. Adjust Vertical Size control R5 until raster is 6-1/Z inches 

high. 

Z. Adjust Horizontal Width control Ll until raster is 9 inches 

wide. 

3. Turn yoke coil on CRT neck and ensure that top and bottom 

edges of raster are exactly horizontal. 
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PRE-BRIGHTNESS 

® 
R51 

e 
R25 

DYNAMIC 
FOCUS e 

R12 

STATIC FOCUS 

CONTRASTe 

R6 

L1 

e VERTICAL LINEARITY 
R38 

e STEP SCAN 
R24 

e HORIZONTAL 
SHIFT 

R14 

VIDEO AMPLI Fl ER HAND V AMPLI Fl ER 

Figure 4-2. Display Adjustments 

CAUTION 

Avoid contact with the CRT leads since 
the CRT has 17, 000 volts on it. 

4. Adjust magnetic centering tabs on deflection coil until raster 

sides are perpendicular. 

5. Repeat Steps l through 4 until proper 6-1/2 x 9 inch raster is 

obtained. 

4. 4. 3. 2 Brightness Adjustment. 

1. Turn ON/ OFF brightness control fully CW. 

2. Adjust pre-brightness control R25 until raster just appears on 

screen. (If raster is too bright, leave R25 fully CCW and per­

form focus and contrast adjustments; then repeat brightness 

adjustment.) 

4. 4. 3. 3 Focus Adjustment. 

l. Adjust Static Focus control RS l so that dots that make up 

characters in center of screen are round and sharp and show 

a definite separation. 
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2. Adjust Dynamic Focus control Rl 2 so that dots that make up 

characters on edges of screen are round and sharp and show 

a definite separation. 

3. Repeat Steps 1 and 2 to obtain uniformly sharp focus on all 

parts of sere en. 

4. 4. 3. 4 Contrast Adjustment. 

1. Attach oscilloscope vertical input lead to resistor R2 on 

video amplifier board. 

2. Adjust Contrast Control R6 for a 30 volt ±5 volt p-p signal 

amplitude of waveform at R2 as viewed on oscilloscope. 

3. Perform brightness and focus adjustment. 

4o 4o 3o 5 Character Line Centering Adjustment. Adjust Horizontal Shift 

control Rl4 so that leading edge of first character on a line is about 1 /4 

inch to right of raster left-hand edgeo 

4. 4. 3. 6 Vertical Linearity Adjustment. 

1. Measure height of characters on first, middle, and bottom line So 

2. Adjust Vertical Linearity control R38 until characters on 

these lines are all same height. 

4. 4. 3. 7 Flyback Transformer Capacitor Selection Procedure. 

1. Turn display interlock switch off. 

z. Connect scope vertical input to positive side of capacitor Cl 1 on 

Hand V amplifier. Connect scope ground lead to chassis ground. 

3. Turn display interlock switch ono 

4o Observe waveform at Cll displayed on oscilloscope. It should 

be as shown below. If it is wider at 50 volt point than 10. 4 to 

10. 8 fl-S, capacitor across flyback transformer is too large. 

If waveform is too narrow, capacitor is too small. 

5. If waveform is incorrect, turn off interlock switch and substi­

tute the capacitor (typical values between Oo 001 fl-f- Oo 0047 fl.fl. 

6. Repeat Steps 4 and 5 until waveform is within specifications. 

r 
550-650 VOLTS 

_L 
I I 
I I 
I I 
I I 

10.4 - 10.B µS -r::i...: 
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4. 4. 3. 8 Step Scan Adjustment. The step scan potentiometer on the old 

Hand V amplifier boards has no effect, On the new boards, set the step 

scan adjustment for the desired spacing between the horizontal rows of 

characters. Readjust the vertical height and linearity as neces·sary. 

4. 4. 4 Power Supply SWlOOO Adjustment Procedure 

WARNING 

Do not make any measurements on the 
power sup,PlY circuits or the test equip­
ment and/or power supply may be 
damaged. The power supply is not 
isolated from the input ac line. 

NOTE 

Do not adjust R33. It is set by the 
factory. 

l. Turn off power. 

2.. Remove the remote concentrator cover. 

3.. Remove the two retaining screws from the monitor controller 

board and swing the board up out of the way. 

4. Turn on power and pull up the interlock switch. 

5. Connect a ±3% de voltmeter to the +35V test point near the 

power on off switch and connect the other voltmeter lead to 

ground. 

6. Adjust potentiometer RZ5 on the SWlOOO for a reading of 

+34. 5 vdc on the voltmeter. Check the - 35 vdc at the other 

test point; it should be - 34. 5 vdc. 

7. Connect the voltmeter to the +5V test point and adjust poten­

tiometer R70 for a reading of +5, 15 vdc, 

B. Recheck the 35 vdc outputs and readjust as required, 

9. Remove the voltmeter, turn off power, and button up the 

remote concentrator. 
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4, 4. 5 Power Supply SW2000 /A Adjustment Procedure 

WARNING 

Do not make any measurements on the 
power sup,PlY circuits or the test equip­
ment and/or power supply may be 
damaged. The power supply is not 
isolated from the input ac line. 

NOTE 

Only use this procedure for power sup­
plies (SW2000) used in systems with 
l 6K memory boards. 

Use this procedure only to adjust the 
power supply output voltage levels (R24, 
R85, R90, R94, and R98). The remain­
ing adjustments R36, R56 and Rl16 are 
factory set, DO NOT readjust these 
potentiometers. 

1. Check and install SW2000/A (also install all other boards). 

2. Turn on power. 

3. With digital voltmeter (or any ±3% de voltmeter), measure de 

voltages listed below at backplane terminals indicated, Make 

all measurements in reference to chassis ground. If a voltage 

is out of tolerance, and +5. 15 vdc is out of tolerance adjust 

potentiometer R24. After +5. 15 vdc is correct, note which of 

the other voltages are out of tolerance, The ±35 vdc outputs 

are not adjustable. 

As Measured at 
Backplane Direction 

Adjust This For This Voltage For 1005 at Jl of Pot Rotation 
Connector Slot A6 Potentiometer Reading to Increase Voltage 

R24* +5. 15 vdc Pin 1 CW 

+34. 5 vdc** Pin 37 
-34. 5 vdc** Pin 39 
( +35 vdc tracks 
5 vdc - no other 
adjustment is 
r~uired 

R85 +B. 6 vdc** Pin 7 CCW 

R90 -15 vdc** Pin 5 cw 
R94 +12 vdc Pin 13 CW 

R98 -12 vdc Pin 15 CW 

* Adjust R24 first; it controls all voltages. 

** Not used on SW2000A 
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4, Turn off power, 

5. Remove power supply. 

6. Adjust associated potentiometer(s) in the direction to correct the out 

of tolerance condition (2 degrees of rotation is equal to 0, 1 v change). 

7. Reinstall the power supply and repeat Steps 1-6 until all voltages are 

in tole ranceo 

4. 5 Patch Plug Wiring and Switch Settings 

Refer to Chapter 2 and Appendix A. 

4. 6 Preventive Maintenance 

Preventive maintenance procedures for the PTS- 100 equipment are 

given in the PTS-100 Operators Manual (document 44-7645), and in the 

associated peripheral device vendor manuals. The procedures in the 

Operators Manual are for operator.maintenance~ The P .. M. intervals and 

actions are listed· in Table 4-1. The preventive maintenance actions, 

time intervals, and references for the PTS- 100 peripheral equipment are 

given in Raytheon Data Systems Document 44- 8046. 

Table 4-1. Preventive Maintenance Action Listing 

Time 
Equipment P.M. Action Interval Reference Document 

Processing Unit Clean 3 mos. PTS-100 Op. Manual 

Remote Concentrator Clean 3 mos. PTS-100 Op. Manual 

Display Terminal Clean 2 wks. PTS-100 Op. Manual 
Display Pres. 3 mos. 

4. 7 Customer Engineer Console 

4. 7. 1 General 

The customer engineer console (Figure 4-3) is used to test and trouble­

shoot the PTS-100 software and hardware. Its capabilities are: 

• Displays contents, statically or dynamically, of the selected 

processor register (AC, PC, Xl, or X2) or absolutely 

addressed memory location. 
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• 

C73- 244 

Figure 4-3. Customer Engineer Console 

Provides for entry in absolutely addressed memory location 

via 16 dual-position switches of instruction or data word in 

machine (binary) language. 

• Controls program execution mode to be single instruction, 

continuous, or 11 auto start, 11 i.e., program starts at regular 

intervals. 

The CE console is packaged with an extender card fixture and interface 

cable in the portable carrying case. It is connected to the PTS- 100 system by 

plugging the cable terminating connector into the system chassis via the ex­

tender card (Figure 4-3). The extender card may be inserted in any 1/0 

position having a Jl connector located physically below the central processor. 

4 . 7. 2 Operation of CE Console Controls 

The CE console controls are shown in Figure 4-4 and described in 

Table 4- 2. 
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C73-8252 
Figure 4-4. CE Console Controls and Indicators 

4. 8 Troubleshooting Procedures 

PTS- 100 troubleshooting procedures given in this section are based on the 

flow charts shown in Figure 4-8. The flow charts describe a general trouble­

shooting procedure beginning at installation and continuing through loading 

and operation of the application program. The charts are arranged in order 

with letters of the alphabet designating convenient entry points for trouble­

shooting individual devices. These entry points are useful when a trouble has 

been previously isolated to a particular area. In general, the troubleshooting 

philosophy used in the flow charts is to locate the fault by 1) visualinspection, 

2) voltage checks, 3) CE console tests, and 4) diagnostic tests using the 

cassette version of the Diagnostic Input-Output Control program. Once the 

fault is isolated to a replaceable board or module the board or module is re­

placed. To run the diagnostic tests the Diagnostic Functional Specifications 

manual is required. 

4. 9 Diagnostic Programs 

4. 9. 1 General 

PTS- 100 Diagnostic Programs are available in various forms. However, 

only the cassette tape versions are covered in this manual. The diagnostic 

cassette tape contains a processor test program, Diagnostic Input-Output 
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Table 4- 2. Customer Engineer (CE) Console, Controls and Indicators 

Control or Indicator 

0 through 15 (data indicators) 

ADRS (address switches) 

DATA (switches) 

START (switch) 

STOP (switch) 

CONTINUE (switch) 

Function 

Display the machine (binary) language 
contents of a selected register or 
memory location. Lighted indicators 
represent the presence of logical l's. 
The indicators are grouped in clusters 
of four to facilitate the determining of 
hexadecimal equivalents. (Status bits 
0-7 are displayed on indicators 0-7. 
!CB bits are displayed on indicators 
8-15.) 

Dual position switches specify absolute 
address of memory location for use 
with START, STORE, or DISPLAY 
functions. Up position (toward indi­
cators) is a logical l; down is a logical 
O. The switches are grouped in clusters 
of four to facilitate the setting of binary 
equivalents of hexadecimal addresses. 

Dual position switches specify machine 
(binary) language value to be entered by 
the STORE function in the ADRS address­
ed memory location, Up position (toward 
indicators) is a logical l; down is a 
logical O. The switches are grouped in 
clusters of four to facilitate the setting 
of binary equivalents of hexadecimal 
values. 

Momentary depression of switch initial­
izes the PTS-100 processor (without 
resetting 1/0), places ADRS set value in 
the program counter, and begins in­
struction sequence from this address. 
Duration of sequence is controlled by 
STOP, RESET, or MODE functions. 

Momentary depression of switch halts 
the PTS-100 processor operation fol­
lowing completion of the in-progress 
instruction, In-progress 1/0 activity 
is not affected. The PTS-100 processor 
is not reset, i.e., register contents 
remain current. 

Momentary depression of switch re­
sumes PTS-100 processor execution of 
the previously halted {by STOP or 
MODE) instruction sequence. After re­
lease of this switch, the indicators dis­
play the contents of the memory 
absolutely addressed by the ADRS 
switches. Duration of the instruction 
sequence is controlled by the STOP, 
RESET, or MODE functions. 
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Table 4-2. Customer Engineer (CE) Console, Controls and Indicators (cont) 

Control or Indicator 

MODE (switch) 

RESET (switch) 

STORE (switch) 

DISPLAY (switch) 

Display Select Switch 

AUTO START (switch) 

AUTO DISPLAY (switch) 

Function 

This dual position switch controls the 
number of instructions executed by the 
PTS~ 100 processor following depression 
of START or CONTINUE. The SINGLE 
INS TR position allows one instruction to 
be completed. The RUN position allows 
continuous instruction execution until 
STOP or RESET is depressed. 

Momentary depression of switch halts 
the PTS-100 processor and all I/O acti­
vity, and resets the processor and all 
I/ 0 devices. This switch should be de­
pressed before the start of each opera­
tion. 

Momentary depression of switch deposits 
the value represented by the DATA 
switches in the memory location abso­
lutely addressed by the ADRS switches. 
The Display Select Switch must be in the 
MEM (memory) position. Note that for 
the entry of data in sequential memory 
locations (e.g., loading a diagnostic test 
sequence of instructions), the ADRS value 
as well as the DATA value must be 
altered prior to each depression of 
STORE. The address does not increment 
of its own accord. 

Momentary depression of switch displays 
the current contents of the selected 
register or absolutely ADRS (addressed) 
memory location on indicators 0 through 
15. Note that to display the contents of 
sequential memory locations, the ADRS 
value (switch positions) must be incre­
mented prior to each depression of 
DISPLAY. 

This five-position rotary switch is used 
to select for display the contents of one 
of four PTS-100 processor registers 
(ACC, PC, Xl, or X2). The contents of 
the selected register is displayed when 
the DISPLAY switch is depressed. In 
the MEM position of the display select 
switch, the data at the addressed (ADRS) 
memory location is displayed. 

In ON position, causes the PTS-100 pro­
cessor to function as if START were de­
pressed at regular intervals of 2 milli­
seconds. OFF position disables the 
automatic starts. 

In ON position, dynamically displays the 
contents of the selected PTS-100 pro­
cessor register or memory location at 
regular intervals of 2 milliseconds. 
OFF position disables the automatic 
display. 
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Control (DIOC) program, and the individual diagnostic programs. The 

processor test program is automatically loaded and executed 100 times at 

IPL (providing the Interval Timer is not on). If the processor test is 

successful it loads DIOC, The DIOC sets up the interrupt packets to handle 

unexpected interrupts and coordinates the input of variables, which deter­

mine the input and output devices and diagnostic program s electiono The 

DIOC sets up each interrupt packet to go to a Load Immediate instruction 

relating to that particular interrupt (i.e. , Interrupt level 5 is Load Imme­

diate 5-LDI AC, 5), This is done initially and every time DIOC resumes 

control. Each individual diagnostic sets up its own interrupt packet(s) upon 

execution. Packets not set up by the diagnostic remain preset to handle 

any unexpected interrupts. When an unexpected interrupt not associated 

with the executing diagnostic occurs, DIOC, which contains a standard 

printout routine, prints "INT XX UNEXPECTED." (XX is the level,) After 

that the DIOC executes an Interrupt Return, INR. Once the DIOC program 

is entered the operator selects the input device to enter the variables. This 

device may be either a keyboard or the CE console. Using the selected in­

put device the operator enters variables and the name of the diagnostic to 

be run (Table 4-3). DIOC then loads the diagnostic. The operator controls 

the execution of the diagnostic by changing various constants in the diag­

nostic programo 

4. 9. 2 Modes of Operation 

4. 9. 2. 1 Equipment Modes of Operation, Three modes of Input/Output 

device operation can be selected by the operator to run the diagnostic" The 

operating procedure for each mode is given in Figures 4-5, 4-6, and 4-7. 

Only mode l (Keyboard Input) is automatically allowed by DIOC. Any other 

input device must be selected manually using the CE console. 

4. 9. 2. 2 DIOC Menu. Two types of menus are displayed or printed: the 

DIOC menu and the diagnostic menu. They both contain facts about a pro­

gram. 

a, DIOC Menu 

The DIOC menu is displayed/printed immediately after a hard copy 

selection is made: 
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Table 4-3. DIOC PTS-100 Diagnostics on Cassette 933012 

Revision E - June, 1978 

PBC Rev sco PFS Rev 
Module# Name Part# ID & Last Rel Number & Last Rel 

01 DIOCCLR 593964 FF E-12/77 32538 E-12/77 
oz PROCTEST 590068 AN G-09/76 32382 E-06/76 
03 DIOCASSA 863458-1 NH B-09/76 32383 B-09/76 
04 DIOCASSB 863458-2 NH B-09/76 32383 B-09/76 

05 RAMBIT 593849 DT G-09/76 32384 G-09/76 
06 MEMTST 933118 MQ C-03/78 32561 B-03/78 

07 MOD EMT ST 593827 DK G-06/76 G-06/76 

08 PRINTERS 593805 AO H-03/78 32561 G-03/78 
09 PRNTERS2 933488 ZB A-03/78 32561 A-03/78 

10 TICKPASS 593961 FM F-03/77 32437 F-03/77 
11 KEYDISP 593950 FA E-06/76 D-06/76 

12 DISCl 593937 EM G-06/78 32621 E-12/77 
13 DISC2 933317 TY A-03/77 32437 A-03/77 

14 MAGTAPE 933456 YA B-06/78 32621 B-06/78 

15 CICOOlTS 863065 HN C-06/76 A-01/75 
16 CIC002TS 863066 HP C-09/76 32400 A-01/75 

CIC001/2TS 863064 32388 C-09/76 

17 AMA TEST 593850 DU D-06/76 C-06/76 
18 AMASN 593962 FL F-03/77 32437 E-03/77 

19 ADP3270 933290 SW A-09/76 32389 A-09/76 

20 FEATRPLl 863086 JG D-09/76 32390 B-09/76 
21 FEATRPL2 863088 JJ D-09/76 32391 B-09/76 
22 FEATRPL3 863089 JK D-09/76 32392 B-09/76 
23 FEATDIPL 863167 LS C-09/76 32393 A-06/76 
24 FEATRPL5 933157 PG D-03/78 32561 B-03/77 
25 FEATRPL6 933158 PH C-03/77 32437 B-03/77 

26 CC LC UT ST 863087 JH B-06/76 B-06/76 
27 CASSETTE 593923 DX F-09/76 32396 E-09/76 
28 PAPERT 593851 DV D-06/76 C-06/76 
29 CARDTST 593823 DE C-09/76 32397 C-09/76 
30 LC50TEST 933402 WE A- 03/77 32437 A-03/77 
31 MULTITIC 593960 FU C-06/76 B- 01/75 
32 DIOCUTIL 863407 MA D-06/78 32621 C-12/77 
33 MODEMLI 593848 DS D-09/76 32398 D-09/76 
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"THE FOLLOWING PARAMETERS HAVE BEEN 

SELECTED: - 1. DISPLAY BUFFER= AAOO 

2. 

3. 
):c 4. 

~' 

5. 

** 
**~c 

:i;o:o:c 

KEYBOARD ADDRESS = BB 

II OF CHAR PER LINE = CC 

HARD COPY= MUX D CHANE 

FFFFFF •••.••.••••••••• 

FEATURE BOARD DATA -- LOG 04-12 

GGGG HHHH III! J J J J KKKK LLLL MMMM NNNN 

NOTE: LOG OOB2 IS HARD COPY DEVICE ADD. 

**TYPE <Y> IF ALL OK OR <N> FOR RETRY* 

ATTENTION!!! - PROCTEST NOT RUN! 

INTERVAL TIMER ON-TURN OFF FOR PROCTEST!" 

AA 38 - F8 N/ A if no display 

BB 

cc 
9D - 80-------

40, 64, or 80 ------

D 0-7 

E 0-7 

N/ A if no keyboard 

N/ A if no display 

FFFFF ••••• =TELETYPE, TERMINET, EXTEL,. 
or CENTRONICS PRINTER 
or LINE PRINTER 

GGGG-NNNN =data in loc 000416 -0012 
16 

* If no hard copy, these two lines will be printed as follows: 

11 4. NO HARD COPY (LOG B2 POS)" 

** In the case of CE console input, this line will be printed as follows: 

"CE CONSOLE INPUT-SET LOG B6 TO 0 TO CONT" 

*** These two lines will not be printed if the interval timer is off when the 
initial "PROCTEST" is run. 

b. Diagnostic Menu 

The diagnostic menu is printed when the control character 11 D 11 is typed; 

the program is restarted at location 017216 (modes 1 and 2, Figures 4-5 

and 4-6), or location 016416 (mode 3, Figure 4-7); or when a diagnostic has 

completed its normal cycle: 

NAME LOG VALUE XX NAME LOG VALUE ENTER 

SUPP OD06 0000 

LOER OD12 0000 

LOOP ODlE 0000 

maximum of 11 

DELY ODOC 0004 

LINE OD18 OOOB 

LOPD OD24 0000 

maximum of 11 
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The first six constants are common to all diagnostics, The remaining 

constants are applicable only to the individual diagnostics. Refer to Section 

4. 9. 2. 3 for the constants. 

4. 9. 2. 3 Constants. The following six constants are paK of every 

diagnostic: 

SUPP 

DELY 

LOER 

LINE 

LOOP 

LOPD 

Set to 8000 to suppress printouts in diagnostic, or to 1 to 
suppress start and end of messages. 

Amount of time (approx decimal seconds) to view printouts 
on display. 

Set to 8000 to loop on any error or to 1 to stall on any 
error. This is related to a location "l#TSUB" set up by 
diagnostic to which DIOC will return after error printout. 

Display line count minus one (Hex). 

This is a two function constant. The right two digits 
indicate the particular subtest to run and if 80 is set in 
the left byte, to loop on that subtest; i.e., in 80 01, 80 
indicates loop on subtest 01. 

Set to 8000 to loop entire diagnostic. 

Refer to the PTS-100 DIOC Diagnostic Function Specifications manual 

for the other constants, which are different for each diagnostic. Each con­

stant occupies three memory words (i. e., two for the constant name and 

one for the value). 

The word ENTER is displayed after the last constant. If a display is 

used, a cursor will appear on the next line below the E in Enter. 

The operator can display and change the constant at any locations as 

follows: 

a. Enter the 1 to 4 digit (hex) memory location (LOC) of the constant 

followed by a slash (/). DIOC will display (or print) its contents on the next 

line. 

b. To change the constant at that location enter the changes as follows: 

entering single digit 1 goes to memory as 0001 

entering two digits 12 goes to memory as 0012 

entering three digits 123 goes to memory as 0123 

entering four digits 1234 goes to memory as 1234 
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Co When a change has been made, type a period or a comma to enter 

the change. If no changes are made, just enter a period or a comma. A 

period clears the enter area. A comma clears the enter area and causes 

DIOC to automatically display (or print) the next succeeding memory 

location. 

d. After all the variables are entered, enter R for Run to execute the 

selected program(s). 

4. 9, 2, 4 Memory Copy to Cassette (Ml). The DIOC contains a routine 

that dumps memory to cassette starting at memory location 0080 (the 

start of DIOC) and continuing through the memory location specified by 

location OOD4 (TEMPl). The copy memory routine is called by entering 

:QU, Ml followed by a slash (/) when in the enter diagnostic mode. 

4. 9. 2, 5 Memory Dump. When the diagnostic menu is displayed and 

constants can be entered, the memory can be dumped to the screen or 

printer 44 locations at a time. To dump memory, enter the starting mem­

ory location under ENTER (see diagnostic menu). Then enter a period (. ). 

The contents of the 44 memory locations beginning at the starting memory 

location will then be dumped to the screen or printer. To dump the next 

successive 44 memory locations, type a comma. To return to the diagnos­

tic menu, type a slash (/). 

4, 9, 2. 6 Conclusion of Diagnostic Test. 

a, After the program has been run (assuming no looping), DIOC will 

resume control. If a display is used, it will display the diagnostic menu 

again and wait for input as aboveo If no display is used, only ENTER will 

be printed on hard copy. If no hard copy, DIOC will stall waiting for LOC 

OOB6 to be set to 0 to execute diagnostic. 

b. When in the change constants mode the operator may select another 

diagnostic by typing S. 

c. If any looping function is chosen by the operator, D (for display 

diagnostic menu) will have to be entered to stop the looping and return to 

DIOC control. Also, any test may be stopped by typing D whereupon DIOC 

will return to displaying the diagnostic menu. 
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Q 

SHIFT 
LOCK 

SHIFT 

REPEAT 

MODE 1 - KEYBOARD INPUT 

1. IPL CASSETTE AND WAIT FOR KEYBOARD MESSAGE. 
"KEYBOARD? s (STD) OR ENTER ' • I 0123456789:" 

2. ENTER S IF STANDARD KEYBOARD (SEE BELOW) IS USED' 
OTHERWISE, DEPRESS KEYS IN SEQUENCE, ONE AT A TIME, 
THAT CORRESPOND TO SYMBOLS AND NUMBERS SHOWN IN 
STEP 1 FROM THE , THROUGH THE : • FOLLOW THE : BY A 
SPACE. 

3. ENTER NUMBER OF CHARACTERS PER LI NE (2 DIGITS). 

4. IF NO HARD COPY, ENTER N • IF HARD COPY DESIRED, 
ENTER FOLL OWi NG THREE CHARACTERS: 

A. MUX NUMBER - 0-7 (1 DIGID 

B. MUX PORT NUMBER - 0-7 (1 DIGJD 

C. PRINTER DESIRED - T=TTY/TERMINET/EXTEL. 
C=CENTRONICS, OR L=LINE PRINTER. 

5. IF DISPLAYED INFORMATION IS DESIRED, ENTER Y • OTHER­
WISE, TYPE N TO RESTART. 

6. SELECT PROGRAM TO LOAD BY NAME PRECEEDED BY :QU, 
AND FOLLOWED BY A SLASH(/); (REFER TO TABLE 4-3). 

7. WAIT FOR CASSETTE TO START REWINDING. 

8. WHEN DIAGNOSTIC MENU JS DISPLAYED, MAKE ANY 
CHANGES USING SPACE BAR AS A RUBOUT. 

9. TYPE R FOR RUN TO EXECUTE DIAGNOSTIC. 

10. TYPE D ONCE OR TWICE TO RETURN TO DIAGNOSTIC MENU. 

11. TO SELECT ANOTHER DIAGNOSTIC, TYPE S WHEN 
DIAGNOSTIC MENU IS DISPLAYED. 

STANDARD KEYBOARD 

2 3 4 5 6 7 8 9 0 

w E R T y u 0 

A s D F G H J K 

z x c v B N M 

p 

? 

i 
SHIFT 

REPEAT 
SPACE 

Figure 4-5. Keyboard Input Cassette, Diagnostic 
Operating Procedures 
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MODE 2 - TELETYPE INPUT 

1. IPL CASSETTE AND WAIT FOR TAPE TO STOP. 

2. SET FOLLOWING LOCATIONS IN ORDER, USING CE CONSOLE: 

A. 0084 - SET MUX PORT ADDRESS OF TTY KEYBOARD. 

B. OOB4 - SET TO 0 IF NO DISPLAY OR TO BOXX IF DISPLAY DESIRED; 
WHERE XX IS NUMBER OF HEX CHARACTERS PER LI NE. 

C. OOA8- IF DISPLAY, SET TO LOCATION OF DISPLAY BUFFER -
3800 I 7800 I ETC. 

D. 0086 - SET TO 0000. 

3. IF NO HARD COPY, ENTER N. IF HARD COPY DESIRED, ENTER 
FOLLOWING THREE CHARACTERS: 

A. MUX NUMBER - 0-7 (I DIGl"0. 

B. MUX PORT NUMBER - 0-7 (I DIGin. 

C. PRINTER DESIRED - T=TTY/TERMINET/EXTEL, C~ENTRONICS, 
OR L=LINE PRINTER. 

4. IF DISPLAYED INFORMATION IS AS DESIRED, ENTER Y. 
OTHERWISE TYPE N TO RESTART. 

5. SELECT PROGRAM TO LOAD BY NAME PRECEEDED BY :OU, AND 
FOLLOWED BY A SLASH (/)(REFER TO TABLE 4-3). 

6. WAIT FOR CASSETTE TO START REWINDING TO TYPE D AND 
DISPLAY DIAGNOSTIC MENU. 

7. WHEN DISPLAY CONSTANTS ARE DISPLAYED, MAKE ANY CHANGES 
USING SPACE BAR AS A RUBOUT. 

8. TYPER FOR RUN TO EXECUTE DIAGNOSTIC. 

9. TYPED FOR DISPLAY ONCE OR TWICE TO RETURN TO 
DIAGNOSTIC MENU MODE. 

TO. TO SELECT ANOTHER DIAGNOSTIC, TYPES WHEN IN DIAGNOSTIC 
MENU MODE. 

Figure 4- 6. Teletype Input Cassette, Diagnostic 
Operating Procedures 
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MODE 3 - CE CONSOLE INPUT 

1. IPL CASSETTE AND WAIT FOR CASSETTE TO STOP. 

2. SET FOLLOWING LOCATIONS IN ORDER, USING CE 
CONSOLE: 

A. OOB4 - SET TO 0 IF NO DISPLAY OR TO BOXX WHERS 
XX IS NUMBER OF CHARACTERS PER LINE. 

B. OOAB - IF DISPLAY, SET TO LOCATION OF DISPLAY 
BUFFER - 3800, 7800, ETC. 

C. OOBA -IF HARD COPY, ENTERXYZZ WHERE X =.MUX NUMBER 
0-7, Y =CH NUMBER 0-7, AND ZZ =ASCII CODE FOR 
PRINTER DESIRED {T, C, OR L). SEE TABLE BELOW. 

D. OOB6 - SET TO 0000. 

3. WHEN READY TO ENTER DIAGNOSTIC NAME (REFER TO 
TABLE 4-3), SET OOB6 TO 0. 

4. WHEN CASSETTE STOPS, ENTER ASCII CODE LETTERS IN 
LOCATION "INPUTI" (ADDRESS AT LOC D2) FOR DIAGNOSTIC 
DESIRED,. B CHARACTERS MAXIMUM; CONSULT TABLE 
BELOW FOR ASCII CODES. 

S. SET LOCATION 0086 TO 0000. 

6. WHEN CASSETTE STOPS, SET LOC OOA4 TO 0000. 

7. IF HARD COPY AND/OR DISPLAY, WAIT FOR DIAGNOSTIC 
MENU TO BE PRINTED. 

B. MAKE ANY CHANGES VIA CE CONSOLE. 

9. SET LOCATION 0086 TO 0 AGAIN. 

10. TO RETURN TO DIAGNOSTIC MENU: 

A. DEPRESS STOP AND RESET ON CE CONSOLE. 

B. RESTART AT LOCATION 0164. 

C. REPEAT STEPS 7 THROUGH 9 ABOVE. 

11. TO SELECT ANOTHER DIAGNOSTIC: 

A. DEPRESS STOP AND RESET ON CE CONSOLE. 

B. RESTART AT LOCATION SPECIFIED IN LOC 0176. 

C. ENTER DIAGNOSTIC NAME AS IN STEP4ABOVE. 

D. REPEAT STEPS S THROUGH 9 ABOVE. 

ASCII CODES FOR MODE 3 

SPACE =AO 0 =BO 0 =CO P= 00 
! =Al 1 =Bl A=Cl Q=Dl 
II =A2 2 = B2 B = C2 R = D2 
il'=A3 3 = 83 C= C3 S = D3 
$ =A4 4 = B4 D=C4 T = D4 
%=AS S =BS E =CS U= DS 
&=A6 6 = B6 F = C6 V= D6 
I =A7 7 = B7 G=C7 W=D7 
(=AB B =BB H= CB X= DB 
) =A9 9 = B9 I =C9 Y= D9 
*=AA : =BA J =CA Z= DA 
+=AB ; =BB K=CB [=DB 
, =AC <=BC L =CC \=DC 
-=AD = = BD M=CD ] =DD 
• =AE >=BE N=CE t= DE 
/=AF ?=BF O=CF -=DF 

NOTE: ALL ABOVE IS IN RIGHT BYTE - EXA. -A= OOCl 

Figure 4- 7. CE Console Input Cassette, Diagnostic 
Operating Procedures 
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4. 10 Miscellaneous CE Console Programs 

4. 10. l CE Console Program to Load and Execute an Order to any Low 

Speed 1/0 Device 

LOG 

oozo 
oozz 
OOZ4 

OOZ6 

OOZ8 

l. Connect CE Console to PTS-100 Processing Unit and turn on 

power. 

Z. Load the following program: 

CONTENTS 

ZlOO 

3800 BYTE ADDRESS 

C009 STORE BYTE ADDR IN LOG OOlZ 

ZlOO 

FFFO BYTE COUNT (16 BYTES) 

OOZA COOA STORE BC IN LOG 0014 

ooze zoxx XX = DEVICE ADDRESS (00 FOR CASSETTE) 

OOZE 3808 DIO TO LOG 0010 

0030 

003Z 

0034 

0036 

0010 

ZlOO 

lOXX XX = DEVICE ADDRESS (00 FOR CASSETTE) 

E800 LOAD STATUS* INTO LOG 0000 

OZ84 JMP BACK TO 0030 TO READ STATUS 

xxxx XXXX - DEVICE ORDER CODE 

Set in desired device address and order code.* 

3. Execute program by setting CE Console ADRS switches to Loca­

tion OOZO and depressing CE Console RESET and START buttons. 

4. 10. 2 CE Console Single Record Tape-to-Tape Transfer Procedure 

l. Perform Steps 1-3 in Section 4. 10. l with Rewind order (0300) 

into Location 0010. 

z. Check Location 0000 for BOT status before proceeding. 

*Refer to Tables 3-6 and 3-7 for order codes and status bit assignments. 
ICB bit assignments are shown in Section 3.1. 9. z. 
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3. Set Read order (0000) into 0010 and execute (Step 3 of 4. 10. 1). 

4. Read Byte Address (BA) in location 3800. Subtract 6 from BA 

and enter result into Location 0022. 

5. Read Byte Count (BC) in location 3802. Subtract 6 from BC and 

enter result into Location 0028. (This increases BC by 6 since 

it is in Z's complement.) 

NOTE 

(For Information Only) 

The transfer address 
is in location 3804. 

6. Set Rewind order (0300) into location 0010 and execute (Step 3 

of 4. 10. 1). 

7. Check location 0000 for BOT status before proceeding. 

8. Set Read order (0000) into location 0010 and execute 

(Step 3 of 4. 10. 1). 

9. Check that byte count in location 0014 is zero and status in 

location 0000 is correct before proceeding. 

10. Replace cassette with blank cassette with Write tab on. 

11. Set Rewind order (0300) into location 0010 and execute 

(Step 3 of 4. 10. 1). 

12. Check location 0000 for BOT status before proceeding. 

13. Set Write order (0100) into location 0010 and execute (Step 3 

of 4. 10. 1). Transfer is complete when byte count in location 

0014 goes to zero. If status in location 0000 is not correct at 

byte count zero, repeat Steps 11 through 13. 

4. 10. 3 CE Console Multirecord Tape-to-Tape Transfer Procedure 

1. Perform Steps 1 through 3 of 4. 10. 2. 

2. Read and record byte address in location 3800 and byte count 

in location 3802. 

3. Depress CE Console RESET. 
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4. Execute previously entered Read order (0000) (Step 3 of 4. 10. 1). 

5. Repeat Steps 2, 3, and 4 and record byte address and byte count 

for each record on tape. 

6. Depress CE Console RESET. 

7. Set Rewind order (0300) into location 0010 and execute (Step 3 

of 4. 10. 1). Check for BOT status in location 0000 before pro­

ceeding. 

8. Subtract 6 from each recorded byte address and byte counts 

(Steps 4 and 5 of 4. 10. 2). Record results. 

9. Set new computed byte address and byte count for first record 

into locations 0022 and 0028, respectively (Steps 4 and 5 of 

4. 10. 2). 

10. Set Read order (0000) into location 0010 and execute (Step 3 of 

4. 10. 1). 

11. Check that byte count goes to zero in location 0014 and that 

status in location 0000 is correct before proceeding. 

12. Remove tape cassette. 

13. Set Rewind order (0300) into location 0010 and execute (Step 3 

of 4. 10. 1). 

14. Install blank tape cassette on drive. 

15. Set Write order (0100) into location 0010 and execute (Step 3 

of 4. 10. 1). 

16. Check that byte count goes to zero in location 0014 and that 

status in location 0000 is correct before proceeding. If status 

indicates a CRC error (bit 5) put Backspace order (0200) into 

location 0010 and execute (Step 3 of 4. 10. 1). Tape will rewind 

to beginning of record. Then repeat Step 15. 

17. Remove cassette from drive. 

18. Put original cassette back onto drive. 
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19. Repeat Steps 9 through 18 setting in byte address and byte 

count for each successive record. 

20. After last record has been transferred to new tape, remove 

tape cassette. 

4. 10. 4 CE Console Read 1/0 Device Status Program 

1. Connect CE Console to PTS-100 Processing Unit. 

2. Load following program: 

LOC CONTENTS 

0000 2100 LOAD STATUS TO AC 

0002 10 (XX) XX = DEVICE ADDRESS 

0004 E808 READ STATUS INTO LOC 0010 

0006 0000 JMP TO LOC 0000 

3. Set ADRS switches to Location 0000. 

4. Depress RESET and then START. 

5. Set ADRS switches to Location 0010. 

6. Read I/ 0 device status in Location 0010 (refer to Table 3-7). 

4. 10. 5 CE Console Disc Test Procedure 

See Figure 4- 8, Gl. 

4. 10. 6 CE Console Memory Test Procedures 

See Figure 4- 8, Al and A3. 

4. 10. 7 CE Console Processor Test Procedure 

See Figure 4- 8, A4. 

4. 10. 8 CE Console Display Test Procedure 

See Figure 4- 8, E2. 

4. 10. 9 CE Console Check for Interchange Address 

See Figure 4- 8, H. 
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NO 

UNPLUG CIRCUIT BOARDS 
FROM CABINET SLOTS EX­

CEPT POWER SUPPLY BOARD 

CONNECT AC POWER TO 
CABINET. TURN ON 
CABINET POWER SWITCH 

CHECK CABINET 
POWER SWITCH, 
LINE FILTER (Fll), 
AND WIRING. '----------< 
REPLACE FAULTY 
PART OR CORRECT 
WIRING 

@ 
POWER 
DISTRIBUTION 
TROUBLESHOOTING 

YES 

NO 

TROUBLESHOOT 
P.S. TO CORRECT 
FAULT 

NOTE: ENSURE THAT 
P .s. DC OUTPUT WIRES 
ARE CONNECTED TO 
BACK PIA NE 
CORRECTLY. 

POWER DISTRIBUTION 
SYSTEM OPERATING 
PROPERLY. DISCONNECT 
AC POWER. REINSERT 
PC BOARDS, RETURN 
TO ENTRY POI NT AND 
CONTINUE NEXT 
SEQUENTIAL TEST. 

Figure 4-8. PTS-100 Troubleshooting Flow Diagram (Sheet 1 of 17) 
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CE CONSOLE MEMORY 
STORAGE CHECK 

Al 

•PERFORM INS(QUENCELISTED. 

~ 
ffff -·~ 00 
"00 M .. -m• ,., 

~ "oc 
00 . 

~ ~ .. 
cm Xl,X'fFFf', L 

~· 
00 .. , 

'" AC.X'Ffff',L 

~· 

g oc "' ~ .. START . -·~ 

Figure 4-8. PTS-100 Troubleshooting Flow Diagram (Sheet 2 of 17) 
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LOAD DI OC AND 
PERFORM PROCESSOR 
BOARD AND MEMORY 
DIAGNOSTICS USING 
THE CE CONSOLE. 
REFER TO©. 
CORRECT ANY 
TROUBLES, 

*WHEN USED 

Figure 4-8. 

BASIC SYSTEM 
CHECK 

1, TURN OFF POWER AND REMOVE All 
BOARDS EXCEPT MULTIPLEX CHANNEL 
CONTROLLER {lOC)*, PROCESSOR, 
FEATURE BOARD, CE CONSOLE, LOWEST 

MEMORY BOARD, AND ASSOCIATED DIS­
PLAY ADAPTER OR DAM* (OR DA/MC/FB) * 

2. PUT IN PRIORITY JUMPERS ON THE 
BACKPLANE WIRING WHEN ANY 10 
BOARDS ARE REMOVED (I.E., CIC, 
DISC CONTROLLER, AND 2ND AND 
3RD MULTIPLEX CHANNEL 
CONTROLLERS 

3, TURN POWER ON 
4, DEPRESS CE CONSOLE RESET, AND 

OPERATE SELECTOR SWITCH TO MEM. 

YES lST TIME REPLACE 
MULTIPLEX CHANNEL 
CONTROLLER OR ICC 

REPLACE MEMORY OR 
DAM*BQARD lST TIME 
THRU; REPLACE 
DISPLAY ADAPTER 
OR DA/MC/FB* 
2ND TIME THRU; 
PROCESSOR JRD 
TIME THRU, 
MULTIPLEX CHANNEL 
CONTROLLER (OR ICC) 
4TH TIME THRU, LAST 
TIME THRU REPLACE 
FEATURE BOARD 

INSTALL EACH MEMORY OR DAM* BOARD IN TURN AND 
PERFORM THE MEMORY STORAGE CHECK Al 
AFTER EACH INSTALLATION, IF CHECK THEN 
FAJLS BOARD JUST INSTALLED IS FAULTY. REPLACE BOARD. 

1. INSTALL NEXT HIGHEST MEMORY OR DAM BOARD. 
2. INSTALL NEXT·MEMORY BOARD AND ASSOCIATED 

DlSPLA Y ADAPTE,R. 
3. INSTALL NEXT MEMORY OR DAM BOARD. 
4. ETC., ••• TO THE TOP OF MEMORY. 
5. INSTALL 2ND AND 3RD MULTIPLEX CHANNEL 

CONTROLLERS OR IOC ONE AT A TIME. 
6. I NS TALL 1/0 ADAPTER MOTHERBOARDS 
7. INSTALL OTHER 1/0 BOARDS ONE AT A TIME (CIC, 

DISC, ETC.}. 

ALL BOARDS INSTALLED AND OPERATING 

RETURN TO ENTRY POINT AND 
CONTINUE WITH NEXT 
SEQUENTIAL TEST 

2ND TIME REPLACE 
PROCESSOR BOARD 

3RD TIME REPLACE 
FEATURE BOARD 
OR DA/MC/FB* 

PTS-100 Troubleshooting Flow Diagram {Sheet 3 of 17) 
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REPLACE !PARS 
CONTROLLER 
FIRST 
THEN REPLACE 
PS 

IF 5VDC IS OUT Of TOL 
ADJUST. IF OTHER VOL­
T AG ES ARE OUT OF TOL 
REPLACE PS 

PERFORM 
PRINTER TEST 
SECTION4.11 

TRY PRJNTER 
ON OTHER PORT. 
RESET 

TROUBLESHOOT 
DISPLAY 

§SAM oR®sm DISPLAY 

'-----oi CONFIG 
ACCORDINGLY 
PERFORM 
PRINTER TEST 
AGAIN 

SYSTEM WORKING 
CONNECT TO MODEM 

FIRST 
REPLACE 
IPARS 
CONTROLLER 
SECOND CHECK 
RELAYS ON 
BACKPLANE 

REPLACE 
IPARS 
CONTROLLER 

Figure 4-8. PTS-100 Troubleshooting Flow Diag,ram (Sheet 4 of 17) 

4-36 



BAD 

REPlACE FUSE. 
IF IT BLOWS 

~f~~E l1 BAD 

ANALOG 
BOARD 

REPLACE 
ANALOG 
BD 

REPLACE IN 
TURN: 
1. ANALOG BD 
2. HV BLEEDER 

RES ASSY 

y 

REPLACE IN TURN: 
1. A/'.lALOG BD 
2. YOKE COIL 
3. CRT 

y 

TROUBLE IN 
PROCESSING 
UNIT 

REPLACE ANALOG BO 
IN MASTER SAM. 
IF TROUBLE PERSISTS 
REPLACE 
CONTROL LOGIC BD 
IN MASTER SAM 

REPLACE 
MASTER 
CONTROL 
LOGIC BO 
~ 

Figure 4-8. PTS-100 Troubleshooting Flow Diagram (Sheet 5 of 17) -

RECONNECT 
FAULTY SAM 
SLAVE AND 
REPLACE 
MUX LOGIC 
BO IF 
TROUBLE 
PERS~STS 
REPLACE 
SLAVE 
ANALOG BO 
---.-



LOAD DIOC 

LOAD DIOC DIAUNOSTIC TAPE ON CASSETTE ON PORT 0 OF FIRST 
MULTIPLEXER. SET FEATURE BOARD IPL/RPI.. SWITCH TO IPL. WHEN 

~:ifl:t6~~ ~6~SE~~i~e~~1rHEE~~~:18~~~E~~~r:Jll~A.,._ _______ ....., 
CHlf SWITCHES. MAKE SURE CE CONSOLE AUTO-START SWITCH IS 
OFF AND MODE SWITCH IS SET TO RUN. DEPRESS IPL BUTTON, 

BASIC SYSTEM 
CHECKS 

RESEAT All BOARDS AND TRY TO IPL AGAIN. 
IF TROUBLE PERSISTS REPLACE LOWER MEMORY 
BOARD AND LOWEST DISPLAY ADAPTER, IN 
TURN, IF TROUBLE STILL PERSISTS RECONFIGURE 
TO A BASIC SYSTEM (SEE BASIC SYSTEM CHECK 8 ) , 

RELOAD PROGRAM TAPE AND TRY TO IPL 
~-~---AGAIN. IF CRC ERROR PERSISTS, REPLACE 

RUN PROCESSOR 
AND MEMORY 
DIAGNOSTIC PROGRAMS 

USING 
CE CONSOLE 

USING 
DISPLAY 
TERMINAL 

PERFORM APPLICABLE 
PERIPHERAL DEVICE 
DIAGNOSTIC TESTS 

THE TAPE, CASSEllE ADAPTER AND 
CASSETTE DRIVE, IN TURN. 

DIAGNOSTIC TEST PROCEDURES 

Gl DISC 
G2 PRINTER 
G3 CASSETTE TAPE DRIVE 
G4 DISPLAY/KEYBOARD 
GS MODEM 
G6 PAPER TAPE READER/PUNCH 
G7 CIC 

·GS AOP 

Figure 4-8. PTS-100 Troubleshooting Flow Diagram (Sheet 6 of 17) 
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NOTE: 

CASSETTE 
TROUBLESHOOTING 

NOTE 

WHEN STARTING AT THIS POINT TURN 
OFF POWER AND CONNECT CE CONSOLE, 
CHECK CABLE CONNECTIONS. APl'LY 

REFER T0TABlES3-6 
AND 3·7 FOR THE 
ORDER CODES, STATUS 
BIT ASSIGNMENTS AND 
ICB BITS. (STATUS BITS 
0-7ARE DISPLAYED ON 

RESEAT FEATURE 
DA/MC/FB" 
BOARD,PROCE~SOR 
AND LOWER DAM OR 
MEMORY BOARDS 

CHECK WIRING 
AND SWITCH 

REPLACE FEATURE 
BOARD, DA/MC/FB", 
PROCESSOR BOARD 
ANO LOWER DAM OR 
MEMORY BOARDS 
ON A E 

POWER. CHECK OC VOLTAGES AND >---------... STRAPPING (SEE FIGURE 2-11) AND MAKE 
CERTAIN THAT DATA CAN BE ENTERED INTO 
MEMORY, IF NOT !NSTALLED ALSO CONNECT 
CASSETTE, LOAD D!OC TAPE, SH FEATURE 
BOARD SWITCHES. MAKE SURE CASSETTE 

CE CONSOLE INDICATORS 
04; ICB BITS0-7ARE 
OISPLAYEO ON INDICATORS 
8-15.) 

MEASURE VOLTAGE AT 
REAR OF IPL SWITCH 
N.O. TERMINAL.., 5 VOC 
WITH SWITCH OPEN ANO 
GNO WITH SWITCH 
DEPRESSED. 
N.C. TERMINAL- GND 
WITH SWITCH OPEN 
AND .. 5 voe WlTH 
SWITCH DEPRESSED. 

ADAPTER IS STRAPPED CORRECTLY, SEE FIG. 2-1 l. 

CHECK AND RESEAT 
CASSETTE ADAPTER 
CABLE. REMOVE 
TAPE CASSETTE. 
DEPRESS TAPE 
SENSOR SWITCH 
ON CASSETTE DRIVE 
AND SEE IF DRIVE 
CAPSTAN TURNS 

CE CONSOLE READ STATUS 

LOC CONTENTS 

000() 2100 
0002 lOXX XX= DEVICE AODR 
0004 E808 READ STATUS INTO 

LOC0010 
0006 0000 JMPTOLOCOOOO 

CE CONSOLE REWIND 

PERFORM PROCEDURE 
GIVEN IN SECTION 
4,10.l WITHA 
REWIND ORDER 
(0300) SET!NTO 
LOCOOlO. 

REPlACE CASSETTE DRIVE, CASSHTE 
ADAPTER, CASSETTE CABLE, AND 
MOTHERBOARD (SEE IF SCREW SWITCHES fo------' 
ARE MAKING GOOD CONTACl) ONE AT 
A TIME UNTIL FAULT IS LOCATED 

SAME AS ABOVE EXCEPT INCLUDE 
MULT!PLEX CHANNEL CONTROLLER 
OR 1oc• 

REPLACE FEATURE BOARD 

~~~{~g~~A~~DONE lo---~ 
AT A TIME TO LOCATE 
FAULT 

REPLACE CASSETTE 
ADAPTER, MULflPLfXER, 
1oc·' ANO CASSETTE 
DRIVE ONE AT A TIME 
TO LOCATE FAULT 

'IF USED 

LOAD D!OC 

USE CE CONSOLE 
ANO ENTER 
READ PROGRAM 

CE CONSOLE READ 

PERFORM PROCEDURE 
GIVEN IN SECTION 
4.\0,l W!TH A 
REAOOROER(OOOO) 
~ET INTO lOC 001D 

Figure 4-8. PTS-100 Troubleshooting Flow Diagram (Sheet 7 of 17) 
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~CASSETTE CHECKS 

CE PANEL PROBABLE PROBABLE CORRECTIVE 
VISUAL IPL PROBLEM INDICATION REASONS CAUSES ACTIONS 

WOT WOT 
DISABLED ENABLED 

'· TAPE MOVES FOR- TAPe: WORN AT I) ROUGHNESS 1) CLEAN HEADS, 
WARD INDEFINITELY "END OF RECORD" OF TAPE HEADS 
ON FIRST IPL. AREA AND/OR 2) EXCESSIVE USE 
NORMAL VISUAL IPL HEADS ARE OF THIS TAPE. 
CYCLE ON SECOND DIRTY RESULTING 
IPL. (NOTE 1) IN TAPE STICK-

ING TO HEAD. 

" NORMAL VISUAL IPL NOTE 2 l) CASSETTE DATA 1) BLANK TAPE 1) RETRY TAPE 
CYCLE EXCEPT TAPE TRACK IS SHIPPED IN 2) RUN CASSETTE 
00£5 NOT STOP BLANK. ERROR. DIAGNOSTIC 
FORWARD MOTION 2) DATA PRE- 2) EXCESSIVE 3) USE A NEW 
UNTll "END OF AMBLE rs NOT WEAR ON TAPE. 
TAPE" JS REACHED RECOGNIZED. TAPE. 
(::::: 6MINUTES) 3) CRC GAP IS 3) OUST/DIRT ON 

NOT TAPE/HEAD. 
RECOGNIZED. 4) CASSETTE 

DRIVE/ ADAPTER 
MALFUNCTION. 

3. NORMAL VISUAL IPL NOTE 2 BEGINNING OF BAD STOP IN dBTAIN NEW 
CYCLE EXCEPT TAPE EMULATOR PRO- EARLY SECTION TAPE IF SYSTEM 
DOES NOT STOP GRAM BEGINS OF TAPE, TAPE OPERATION 
FORWARD MOTION TOO FAR DOWN WAS NOT WITH WOT IS RE-
WITHIN 34 SECONDS THE TAPE. CHECKED FOR 34 QUIRED; OTHER-
BUT DOES STOP BE~ SECOND LOAD WISE USE AS IS, 
FORE "END OF TAPE" TIME 
IS REACHED. REQUIREMENT. 

4. NORMAL VISUAL IPL NOTE3 ~i'M,LOQ ONE OR MORE 1) EXCESSIVE 1) RETRY TAPE 
CYCLE, BUT SYSTEM 6416;i0 OR DATA BITS MISSED WEAR ON 2) RUN CASSETTE 
DOES NOT ACTIV-

~i'M"LOQ 
DURING READ OF TAPE DIAGNOSTIC 

ATE, I.E., NO TAPE. FALSE 2) DUST/DIRT ON 3) USEA NEW 
CURSOR ON SCREEN. C16fO CRC GAP OR TAPE/HEAD TAPE, 

~~16 <(P.C.)< FALSE E.O.T. 3) -f>ORTIONS OF 
005016 SENSED IN EX- DATA AND/ 
(ACC ,) = 0000 TREME CASE, OR CLOCK 

TRACK MAG-
NETICALLY 
ALTERED/ 
ERASED 

4) CASSETTE 
DRIVE/ADAPTER 
MALFUNCTION. 

5. SAME AS 4 ABOVE NOTEJ i;~M.LOQ ALL DATA BITS I) EXCESSIVE I) RETRY TAPE 

(ME°!,\~L~~ AND 
READ, ONE OR WEAR ON 2) RUN CASSETTE 
MORE BITS ARE TAPE DIAGNOSTIC 

§f~.\6=,,,~5016 IN ERROR, 2) OUST/OJRT ON 3) USE A NEW 
.',CRC ERROR TAPE/HEAD TAPE • 

(ERROR 3) CASSETTE 
CONDITION') DRIVE/ADAPTER 

~~~~~R;&40016 MALFUNCTION. 

6. SAME AS 4 ABOVE NOTE3 !!;~·LOC) FEATURE BOARD I) FEATURE BO RECHECK 
i,16=0 AND CONFIG, SWITCH CONFIG. FEATURE BOARD 

~.LOQ SETTINGS ARE SWITCHES DO SWITCH SETTINGS. 
C16"'0 INCORRECT. NOT REFLECT 

~4J8o~ {P.C.) PROGRAM STALL SYSTEM 
AT MEM, LOC. CONFlG. 

(MEM,L~Q EQUAL TO (P,C.) AND/OR 
WHOSE ADDRESS NOTE: CASSETTE ADDRESSING. 
IS EQUAL TO SYST-EM IS 2) MALFUNC-
(P.C,) IS 028116 WORKING TIONING 

PROPERLY, CONFtG. 
SWITCH OR A 
CONFIG. 
SWITCH NOT 
FULLY DE-
PRESSED. 

7, NORMAL VISUAL IPL NOTE4 ERROR IN PRO- l) HARDWARE I) RUN SYSTEM 
SYSTEM ACTIVATES; GRAM MALFUNC- DIAGNOSTICS, 
I.E., CURSOR ON OPERATION TIONIN 
SCREEN - BUT SYS- NOTE: CASSETTE OTHER THAN 
TEM HANGS AFTER SYSTEM IS CASSETIE 
A SHORT TIME WORKING SYSTEM 

PROPERLY. 2) IMPROPER 
GENERATION 
OF ORIGINAL 
PROGRAM 
TAPE 

3) PROGRAM-
MING ERROR 

4) SYSTEM 
PROBLEM, 

NOTES: '· NORMAL VISUAL IPL CYCLE WITH WOT DISABLED: REWIND TO B.0.T. - STOP- IMMEDIATE 

2. 
FORWARD~ STOP (ALL WITHIN 34 SECONDS) 
NORMAL VISUAL IPL CYCLE - STOP JS FOR LESS THAN A SECOND. - THEN OPERATION REPEATS 
AGAIN BEGINNING WITH REWIND TO B.O.T. -THIS LOOP WILL CONTINUE INDEFINITELY. 

3. NORMAL VISUAL IPL CYCLE - STOP IS FOR A PERIOD OF SECONDS - THEN OPERATION REPEATS 
AGAIN BEGINNING WITH REWIND TO B.O.T. - THIS LOOP WILL CONTINUE INDEFINITELY. 

4. NORMAL VISUAL IPL CYCLE - STOP IS FOR A PERIOD OF SECONDS TO MINUTES UNTIL PROGRAM 
HANGS, -THEN THE OPERATION REPEATS AGAIN BEGINNING WITH REWIND TO B.0,T. 

Figure 4- 8. PTS-100 Troubleshooting Flow Diagram (Sheet 8 of 1 7) 
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DISPLAY TERMINAL 
TROUBLESHOOT! NG 

FROM DISPLAY 
TERMINAL 
TROUBLESH OTlNG 

IST TIMe CHECK FUSES ON MC 
If BADREPl.ACE 

El 

2NO TIME If FUSES A.GAIN BlOW 
DISCONNECT All 0.A.-M.C. CABLES 
FROM O.A., Rff'l.A.cE FUSES 
AND HOOK UP EACH CA8LE IN TURN 
UNTIL FUSE AGAIN BtOWS. 
TROUBlESHOOT THAT OISl'UW - MC 
CIRCUITSEPAltATELY 

NOTf: FOR 1001/A AND SAM 
TROUBLESHOOTING 
SEE~ANOA6 

Figure 4-8. PTS-100 Troubleshooting Flow Diagram (Sheet 9 of 17) 
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REPLACE 
H&V 
BOA.RO 

REPLACE H & V 
BOAltOANO HV 
TRANSFORMER 

REl't.ACEFUSE. 
CONNECT CABLE, 
REAPPLY POWU, 
If FUSE AGAIN 
BLOWS REPLACE 
HV TRAN5F0'1MEll. 
AND FUSE. 

REPLACE H & V 
BOAAO 

Figure 4-8. 

DISPLAY TERMINAL 0 TROUBLESHOOTING 

NO 

DISCONNECT CABLE 
TO DISPLAY AND 
MEASURE FORWARD 
AND .BACK-RESISTANCE 
ACROSS DIODE CR2 
ON H & V BOARD, 

REPLACE 
YES KEYBOARD. 

IF TROUBLE 
PERSISTS 
REPLACEM.C. 

REPLACE LEO 

DISPLAY SYSTEM 
TROUBLESHOOTING 

REPAIRP.S. 

REPl.ACEM.C. 
OR PA/MC/FB 

•WHEN DAiMC/FB lS USEOANO 
DISPLAY IS LOCAL 

PTS-100 Troubleshooting Flow Diagram (SheetlOof 17) 
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msr11ME 

TURN DISC DRIVE AC_ POWER SWITCH ON, 
MOUNT A 'SCRATCH' CARTRIDGE ON THE 
DISC~IVE. 
CLOSE THE DRIVE DOOR. 

r?:;o:I~~:%/~~R~~~~~-6l~RUN. 

PROGRAM PRINTS 'SU8HST9 STARTED' 
AND 'OPEN AND SHUT DOOR ON DR\VE'. 
OPERAH LOAD/RUN SWITCH TO LOAD·WHEN 
LOAD LAMP LIGHTS ANO LOCI( FLAG GOES 
DOWN OPEN AND CLOSE DRIVE DOOR. 

~8~J!MJ:1~~~~~YT~~~iG~~~E!No 

RESEAT CABLES 
TllENREPLACE 
DISC CONTROLUR 
BOARD. 

PROGRAM PRINTS 'SUBTEST 10 STARTED' 
ANO AFTER ABOUT 30 MINUTES OF TESTING 
IT PRINTS 'SWITCH DISC OR1VE POWER Off 
TllENON'. 
WHEN THIS OCCURS OPERAH DRIVE 
CABINET AC POWER SWITCH OFF THEN ON, 
WITHIN A SHORT TIME PROGRAM RESUMES 
OPERATION AND PRINTS 'SUBTEST 10 
COMPLEHD'. 

LOAD APPLICATIONS 
PROGRAM 

CE CONSOLE DISC HST 

CE CONSOLE CONTROLS 
AUTO STAJtl - OFF; AUTO DISPLAY - ON; 
MODE - RUN, OISPlAY SELECTOR - AS REOJIRW, 

2, ENTrn FOLLOWING PROGRAM: 

0000 .. , WW DEV ADO =· 3Al6 000 PACKET =· ... WW DEV ADD = ·~· "o STA.TO =· •m WW STA.TO =· IAOI ~ .. , 
= "'" , .. STATUS =· .. , WW DEV ADD 
00>0 

·~· 
,o. N>OOO 

00" ·~· "o STAT1 
00" '"' "" STATO 
00" ""' "'' STAT2 
00" 02SD , .. DOIO 
00" ocm DEV ADD 
00" 0000 STA TO 
00" 0000 STAT2 
0000 = N>OOO 
oon 0000 RESV,14 
00" 0000 
oou 0000 
00,. 0000 
00" 0000 
OOK 0000 
00" 0000 
oo;o PACK fl WC oo;o ORDER RESV, I 
oo;, '" RESV, 1 
oon '"' RESV, 2 
~ "' RESV, 2 
oou TRACI( RESV,2 
oo;o SECTOR RESV, 2 

STATUS INLXI =0010. 
DRIVE ATTENTION BIT FOR THE 

NOTES: A WSY OR NOT AVAlLABU: DEVICE Will LOOP BETWEENOOCM ANDOOOC. 

REHR TO TABLES l-6 ANO 3-7 FOR ORD!:R CODES, STAM e1r ASSIGN­
MENTS ANO ICB lllTS. {'lTATUS BITS 0-7 ARE OISPlAYW ON CE CONSOLE 
INDICATORS 0-7; ice BITS A~E DISPLAYfD ON INDICATORS B-15.) 

Figure 4-8. PTS-100 Troubleshooting Flow Diagram (Sheet 11of17) 
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FOR 
MODEM 
ADAPTER 

!PARS 

CTMC 

2848 

3270 

AMA PL 

PATCHING FOR DIAGNOSTICS 

INSERT 
PATCH PLUG 
592153-

025 
G27 

INTO MODEM 
ADAPTER LOC, 

E5 
J3 

.PATCH AS SHOWN IN FIGURE 2-14 
FOR MODEM ADAPTER 591707G2. 

PATCH AS SHOWN IN FIGURE 2-14 
FOR MODEM ADAPTER 591707G8. 

PATCH AS SHOWN IN FIGURE 2-14 
FOR MODEM ADAPTER 591707GJ3. 

G55 
056 
057 

04 
FS 
ES 

USE SYSTEM PATCH* M2, Ml, L2 

NOTE: ALSO LOOP BACK AMAPL BY 
JUMPERING XJJ PIN 2 TO 3, 
4 TO 5, AND 6 AND 8 TO 14, 

*MODEM TEST SET 560412 IS 
REQUIRED TO PERFORM PARITY 
SUBTEST 5. ALSO WHEN USING 
TEST SET SPECIAL PATCHES ARE 
USED IN LOC'S M2, M7, & L2. 

MODEM 
TROUBLESHOOTING 

PATCH MODEM ADAPTER AS SHOWN 

CONNECT SPECIAL MODEM TEST CABLE 
BETWEEN MODEM AND MODEM ADAPTER 
CABLE. TURN ON MODEM .POWER ANO 
PERFORM MODEM DIOC DIAGNOSTIC TEST 
(TABLE 4-3). REFER TO C>IAGNOSTIC FUNC­
TIONAL SPEC MANUAL FOR PROCEDURE. 
FOR SDLC SET REQ, ENB & ACK LEVEL INTO 

G5 

DIAGNOSTIC. ALSO FOR SDLC. DIAGNOSTIC,__ _____ _ 
IS 933405,6. 

CE CONSOLE STATUS CHECK 

LDC CONTENTS 

0000 2100 

0002 lOXX XX =MODEM 
ADAPTER ADDRESS 

0004 E808 STATUS TO LOC 0010 

0006 0000 JMP TO LOC 0000 

0-MODEM 
OPERATING 
CORRECTLY 

LOAD 
APPLICATIONS 
PROGRAM 

USE THE CE CONSOLE 
AND MAKE A STATUS 
CHECK 

CH ECK MOTHERBOARD 

~~r~~A~~R~~~~~iCHES, 
PATCHES. MAKE SURE 
MODEM HAS POWER ON. 

FOR SDLC CHECK CABLES, 
PATCHES AND MODEM 
POWER ON 

CHECK CABLES AND 
ADAPTER 

L---- REPLACE MODEM ADAPTER 

Figure 4-8. PTS-100 Troubleshooting Flow Diagram (Sheet lZ of 17), 
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CASSETTE TAPE 
TROUBLESHOOT! NG 

TROUBLESHOOT CASSETTES USING THE PROCEDURE G 3 
GIVEN IN @ . WHEN MULTIPLE CASSETTES ARE TO BE 
CHECKED SUBSTITUTE THEM FOR THE IPL CASSETTE 
DRIVE. TO CHECK WRITE OPERATIONS PERFORM THE 
WRITE OPERATION DESCRIBED IN SECTION 4.10.2. 

DIAGNOSTIC TESTS 11, 12, AND 13 (TABLE 4-3) 
ARE DESIGNED FOR FACTORY TESTING; HOWEVER, 
THEY MAY ALSO BE USED TO TEST MULTIPLE CASSETTES 
IN THE FIELD. REFER TO IODC DIAGNOSTIC FUNCTIONAL 
SPECIFICATIONS MANUAL FOR THE PROCEDURES. 
PROCEED WITH <fl) • 

TROUBLESHOOT DISPLAY/KEYBOARDS USING THE 
PROCEDURES GIVEN IN® FOR DISPLAY SYSTEMS AND 

®FOR DISPLAY TERMINALS. USE THE ASSOCIATED 
APPLICATIONS PROGRAM TO CHECK DISPLAY/KEYBOARD 
OPERATION (TYPE ALL CHARACTERS AND SEE IF THEY ARE 
DISPLAYED). DIAGNOSTIC TEST 04 {TABLE 4-3) MAY ALSO 
BE USED BUT IT IS MORE CUMBERSOME. REFER TO IODC 
DIAGNOSTIC FUNCTIONAL SPECIFICATIONS MANUAL 
FOR THE PROCEDURES. PROCEED WITH <ff> • 

DISPLAY/KEYBOARD 
TROUBLESHOOTING 

Figure 4-8. PTS-100 Troubleshooting Flow Diagram (Sheet 13 ofl 7) 

4-45 



PRINTER SYSTEM 
TROUBLESHOOTING 

PATCHING FOR DIAGNOSTICS 
PATCH PRINTER ADAPTER AS SHOWN 

IOC 

PATCH ACCORDING TO FIG. 2-21 PERFORM PRINTER DIOC DIAGNOSTIC 
TEST (TABLE 4-3) 

f--,-0-R-TH-IS-,.-IN_S_ERM_T '-;:-TC-H-,-IN_T_O-:PR-:1-:NT-ER-f ~----... ~~F~~ii'6~~~~~1~i116~ 
PRINTER PLUG 592193- ADAPTER LOC MANUAL FOR PROCEDURE 

CENTRONICS 

TICKET AND 
BOARDING 
PASS PRINTERS 

TTY ANQ 
TERMINET 

G107 MISA M5 

G124 MISA B2 

Gl07 MISA MS 

G108 MISA B2 

PATCH AS SHOWN IN 
FIGURES 2-11 AND 2-12 

FOR IOC CHECK THAT 
PROM MODULE IS SEATED 
AND THAT SWS & PATCHES 
ARE CORRECT 

CHECK: FOR MISA 
MOTHERBOARD SEATING, 
SCREW SWITCHES, 
PRINTER, AND MULTIPLEX 
CHANNEL CONTROLLER 

CHECK THE ABOVE PLUS 
CABLES AND ADAPTER 
ORJOC 

FIRST TIME, 
REPLACE PRINTER ,,_ __ ---< SECOND TIME, 
REPLACE ADAPTER 
ORIOC 

FIRST TIME, 
CHECK MOTHERBOARD 

LOAD APPLICATIONS 
PROGRAM 

8- PRINTER YES 
SYSTEM 
OPERATING 

CHECK PRINTER 
POWER, CABLES, 
PAPER, & CONTROLS. --------~ 
RESEAT CABLES 
AND BOARDS. 

USE CE CONSOLE 
AND MAKE A 
STATUS CHECK CE CONSOLE STATUS CHECK 

LOC CONTENTS 

0000 2100 

0002 IOXX XX"' PRINTER ADDR 

0004 E808 STATUS TO LOC 0010 

0006 0000 JMP TO LOC 0000 

STATUS APPEARS IN LOC 0010 

CE CONSOLE WRITE TEST 

PERFORM PROCEDURE 
GIVEN IN SECTION 
4.10.1 WITH A WRITE 
ORDER SET INTO LOC 0010 

NOTE: 

SCREW SWITCHES. lo----~ 
SECOND TIME, 

REFER TO TABLES 3~ 
AND 3-7 FOR THE 
ORDER CODES, 
STATUS BIT ASSIGN­
MENTS & ICB BITS. 
(STATUS BITS 0-7 
ARE DISPLAYED ON 
CE CONSOLE 
INDICATORS 0-7; 
lCB BITS 0-7 ARE 
DISPLAYED ON 
INDICATORS 8-15.) CHECK ADA.PYER. 

FOR IOC SYSTEMS 
REPLACE roe 

Figure 4-8. PTS-100 Troubleshooting Flow Diagram (Sheet 14 of 17) 
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PERFORM PAPER TAPE READER/ 
PUNCH DIOC DIAGNOSTIC TEST 
(TABLE 4-3). REFER TO DIOC 
DIAGNOSTIC FUNCTIONAL SPEC 
MANUAL FOR THE PROCEDURE. 

LOAD APPLICATIONS 
PROGAM 

fu\____READER/PUNCH 
~-OPERATING 

CHECK MOTHERBOARD SEATING, 
SCREW SWITCHES, PRINTER/PUNCH 
AND MULTIPLEX CHANNEL 
CONTROLLER 

CHECK THE ABOVE PLUS 
CABLES AND ADAPTER 

REPLACE READER OR 
PUNCH AS APPLICABLE 

1------- :~~~~~ ~~~~i~~EX 
CHANNEL CONTROLLER 

FIRST TIME,CHECK 
MOTHERBOARD 

USE CE CONSOLE AND MAKE 
A STATUS CHECK 

PERFORM CE CONSOLE WRITE (PUNCH) 
OR READ (READER) TEST 

1----------1 SCREW SWITCHES. 1--------' 
SECOND TIME, 
CHECK ADAPTER. 

PAPER TAPE READER/PUNCH 
TROUBLESHOOTING 

NOTE: 

REFER TO TABLES 3-6 AND 3-7 
FOR THE ORDER CODES, STATUS 
BIT ASSIGNMENTS & ICB BITS. 
{STATUS BITS 0-7 ARE DISPLAYED 
ON CE CONSOLE INDICATORS 
0-7; ICB BITS 0-7 ARE DISPLAYED 
ON INDICATORS 8-15.) 

CE CONSOLE STATUS CHECK 

LOC CONTENTS 
0000 2100 

0002 IOXX XX =READER/PUNCH 
ADDRESS 

0004 E808 STATUS TO LOC 0010 

0006 0000 JMP TO LOC 0000 

STATUS APPEARS IN LOC 0010 

CE CONSOLE READ/WRITE TEST 

PERFORM PROCEDURE 
GIVEN IN SECTION 4.10, l 
WITH A READ OR WRITE 
ORDER AS APPLICABLE 
SET JNTO LOC 0010 

Figure 4-8. PTS-100 Troubleshooting Flow Diagram (Sheet 15 of 17) 
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TROUBLESHOOT THE CIC BY 

RUNNING THE OFF-LINE CIC 

DIAGNOSTIC TESTS GIVEN IN 

THE DIOCDIAGNOSTIC FUNCT­

IONAL SPECIFICATIONS MANUAL. 

GET PERMISSION AND THEN 

HOOK UP CABLES TO THE 360/370 

(360/370 IN THE STOP MODE). 

GET PERMISSION AND THEN IPL 

ON-LINE 360/370 CIC DIAGNOSTIC 

PROGRAM (THE 360/370 MUST BE 
DEDICATED TO THE CIC FOR THIS 

TEST*). RUN CIC ON-LINE DIAGNOSTIC 

TEST (SEE DIOC DIAGNOSTIC FUNCTIONAL 
SPECIFICATION MANUAL). 

*BRINGS DOWN 360/370 O.S. 

TROUBLESHOOT ADP BY RUNNING THE 

DIAGNOSTIC. ~ITHER SET ADP ADDRES-S 

AND INTERRUPT LEVEL INTO MENU OR 

SET ADP SWITCHES TO ADDRESS AND 

INTERRUPT LEVEL LISTED IN THE DIAG­

NOSTIC TEST MENU. 

Figure 4-8. PTS-100 Troubleshooting Flow Diagram (Sheet 16 of I 7) 
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CE CONSOLE CHECK FOR IA 

9010 LOAD WORD IN AC 
C021 STORE WORD IN LOC 2 
90\1 LOADBYTECOUNT 
C022 STORE BYTE COUNT IN LOC44 
9012 LOAD DEV ADDR 
3820 010 
0281 -STALL 

0080 BUFFER ADDR 
FFFO BYTE COUNT = 16 BYTES 
OOXX XX = RfC MODEM ADDR 

I. SETPCTOOOOOANDDEPRESSSTART. 

2' ?~S~~~S~g;T~~L~~T~~Er:EXT 
3. RESETANDSTARTUNTllAPOLL 

ADDRESS (lti) IS FOUND. 

LINE DISCIPLINES 
80 81 WORDLOC 

IPARS @D1D 

CQITE] 
3270 rn::rJEJ 

IF CIC CAaLES ARE NOT HOOKED 
UP GET PERMISSION AND HOOP UP 
{360/370 IN STOP MODE) THEN lPL. 
TYPE A HW CHARACTERS ON 
A DISPLAY TERMINAL PUSH 
ENTER. SYSTEM FUNCTIONS 
PROPERLY If CHARACTERS ARE 
ENTERED (SCREEN GOES SACK 
TO A CURSOR). 

Figure 4-8. PTS-100 Troubleshooting Flow Diagram (Sheet 17 of 17) 
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4. 11 PTS 1001/A Tests and Adjustments 

4, 11. l 115V/230V Conversion 

I. Unplug power cord and remove wall plug end of cord and replace 

with applicable 230V wall plug. 

2. Remove power supply board and change switch setting on power 

supply board.from ll5V to 230V. Reinstall power supply board, 

3. Remove lead marked "E3 for_IIOV - E2 for 230V" from E3 ter­

minal on backplane and attach to adjacent EZ terminalo 

4. Remove lead marked "E4for llOV - E2 for 220V" from E4 ter­

minal on backplane and attach to E2 terminal. 

4. 11. 2 Power Supply Adjustments 

The power supply has been adjusted at the factory and should not require 

adjustment in the field, 

±35V 

±12V 

This voltage should be set to a voltage between 3 I. 5V 

and 38, 5V. No adjustment is required ii the voltage is 

within the above range, 

This voltage should be set to a voltage between II. 6 V 

and 12, 4V. No adjustment is required if the voltage 

is within the above rangeo 

+SV This voltage should be set to a voltage between 5. OV 

and ·5, l V. No adjustment is required if the voltage is 

within the above range, 

4. l I. 3 PTS l 00 l Switch Settings 

A toggle switch on the edge of the board selects either an underline or 

block type cursor, Depressing the local print key will cause all data from 

the top of the screen to the cursor position to be printed on serial printer I. 
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Switch 2 - Printer Selection 

OFF 

ON 
8 7 6 

Se rial Printer 1 

Serial Printer - 00 = Centronics 
01 = Extel 

Ticket Printer - 00 = Eastern 
(P2 only) 01 =Allegheny 

10 =TWA 

Switch 6 - Printer 1 Options 

OFF= 1 

ON = 0 

Serial Printer 2 or 
Ticket Printer (depend­
ing on PROMS in Print 
Module) 

SWl - ON = 4800 baud} 
SW2 - ON = 2400 baud 
SW3 - ON = 1200 baud 
SW4 - ON = 600 baud 
SWS - ON = 300 baud 
SW6 - ON = 150 baud 
SW7 - ON = 110 baud 

Only one of these switches may be 
on at any given time. 

SW8 - OFF = Current loop 
ON = RS-232 

Switch 5 - Printer 2 Options 

Same as Switch 6. 

Switch 4 - IA/Keyboard Selection 

3 2 
OFF= 1 

ON =O 

~--~~~"--~~~--
Keyboard Translate 

IA - In Binary 

Keyboard - 00 =Eastern 
01 =Allegheny 
10 =TWA 
11 =Standard 
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4.11.4 PTS 1001/A Test Features 

The diagnostic features incorporated into the 1001/A are controlled by 

using a five-position rotary switch located on the rear of the unit., 

Switch Position 

Run 

This is the normal operation mode. Return the switch to this posi­

tion when testing is complete. 

Test 

This mode will allow the operator to verify the correct operation of 

both printers, the modem logic if a loopback cable is used, and will 

also allow any area of 1001/ A memory to be displayed on the screen. 

To use these tests, place the switch in the test position and: 

I. Depress the CLEAR key 

2. Type one of the following function codes and depress ENTER. 

(Type a space before the function code if American Airlines.) 

a. Tl - A void ticket will be printed on the ticket printer. 

b. T2A - Four eighty character lines of the selected character 

will be printed on the serial printer .. 

c. T3 - Local Print - any data on the screen will be printed 

on the serial printer .. 

d. T4 - Loopback - a modem loopback cable must be installed 

before performing this test! After entering T4, type any 

text desired and depress ENTER. The test will be trans­

mitted and received and placed on the screen. Depress 

RESET to leave loopback mode. 

e. TC - EAROM configuration (lOOlA only) see 4. 11. 5 below. 
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Line Mon 

With the switch in this position data from the telephone line is dis­

played on the screen in a hexadecimal format. A typical data 

stream follows: 

3F 3E OF OlJ~l3F 3E OF 03 J 
v v 

Poll IA = 1 Start of Data Poll IA = 3 
Message IA=5 

Loop Test 

This position is the same as 'test' except that the modem signals are 

automatically looped back on the backplane. Therefore, T4 may be 

used without a special loopback cable. 

Keyboard 

The normal PTS keyboard is disconnected and simulated keyboard 

data is continually sent to the screeno 

NOTE 

The 1001 will continue to respond to polls 
in the 'test' and 'line mon1 positions. The 
test LED will be lighted when the test 
switch is in the test, line mon or loop 
positiono 

4. 11. 5 Procedure to Enter or Read Configuration Data Into EAROM 

1. Operate test switch on rear of lOOlA to test. 

2. Depress CLEAR key 

3. Type TC and depress ENTER (type a space before TC for 

American Airlines.) 

4. Program replies with"KBTYPE"(A, B, C, ORD/). Type in the 

appropriate translate table code and depress ENTER. 

A Eastern/Continental 

B Allegheny/ American 

C TWA/Swissair 

D Standard 
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NOTE 

When entering data in the remaining steps 
of this procedure, preceed all single digits 
with a 0, 

5. Program replies with IA/. Type in interchange address and 

depress ENTER. 

6. Program replies with TAl/. Type in terminal address of CR Tl 

and depress ENTER. 

7. Program replies with TA2/, the second time, TA3/, the third 

time, etc., through TA6/ the sixth time. TAl-TA4 am the ter­

minal addresses of the displays. TA5 and TA6 are t' e terminal 

addresses of the printerso Each time the program replies with 

TA-/ type in the associated terminal address and depress ENTER. 

If no display or printer terminal is attached, type FF. 

The TA assignments are checked for duplication by the program, 

In case of error an INVALID TA ASSIGNMENT is displayed 

when operator depresses RESET and exits from the configura­

tion modeo In which case, repeat this entire procedureo 

8, Program replies with CURS TYPE/. Type 00 for an underlin<; 

cursor or FF for a box cursor then depress ENTER .. 

9. Program replies with PRTRl OPTION/. Type 00 for Centronics 

or GE Printer, or 01 for Extel printer and depress ENTER, 

10. Program replies with PRTRl TYPE/. Type 01 for serial, 02 

for ticket printer, or FF for no printer. Then depress ENTER. 

11. Program replies with PRTRl BAUD RATE/. TYPE code for 

printer baud rate and depress ENTER. 

Code Baud Rate Code Baud Rate Code Baud Rate 

00 50 06 600 oc 4800 

01 75 07 1200 OD 7200 

02 110 08 1800 OE 9600 

03 134.5 09 2000 OF 19. 2K 

04 150 OA 2400 

05 300 OB 3600 

12. Program replies with PRTRl INTERFACE/. Type 00 for RS232, 

or 01 for current loop and depress ENTER. 
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13. Program replies in the same way as in Steps 9-12 except for 

Printer 2. 

14. Program replies with LOCAL PRTR FOR CR Tl/ followed by the 

same thing for CRT2, 3 and 4. In each case, type 01 if the 

associated display is to have a local print capability to printer 

(cabled to center connector J3), or type 02 if the display is to 

have a local print capability to printer 2 (cabled to the top con­

nector J4). Depress ENTER for each entry. 

15. Depress RESET to enter data into EAROM. 

16. Turn off power. 

17. Turn on power (EAROM is only read at initialization). 

4. 12 SAM Display Alignment 

This section presents initial checkout, patching, cabling, and adjustment 

information for the SAM and Slave SAM displays. The following procedures 

should be performed in the order given to patch, switch, cable, and 

align the displays. 

4. 12. 1 AC Input Power Patching 

1. Refer to Figure 4-9 to locate the two suitcase jumpers on the 

analog board of the master SAM (and slave SAM, if used). 

2. Insert the jumpers as shown in Figure 4-9A for 115 vac, 60 Hz 

operation. 

3. Locate primary power ac line fuse FSlOO on the top of the SAM 

chassis assembly. Check that the rating of FSlOO is correct for 

the specified ac line voltage (115 vac, 1.5 amps, P/N 503118-010 

or 240 vac, O. 8 amp). Repeat step for slave SAM (if used). 

4. 12. 2 CSA Modification Kit 

Each master SAM and slave SAM display installed in Canada must be 

equipped with modification kit 860410Gl which removes the two thumbscrews 

used to secure the SAM cabinet cover to the base.. These thumbscrews are 

replaced with two captive fillister head screws which necessitates the use of 

a special tool to remove the cover. 
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Figure 4- 9, SAM Display Boards - Control and Patch Location 

4-56 



4. 12. 3 System Configuration Patching and Switching 

The master SAM mode of operation is selected by inserting or removing 

suitcase jumpers and by programming switches Sl, S2, and 53 as shown on the 

control logic board layout of Figure 4- 9B. Table 4- 4 specifies the options 

selected by the suitcase jumpers, while Table 4-5 indicates the modes of opera­

tion selected by programming switches Sl, 82, and 83. 

The MUX logic board in the slave SAM only utilizes one programming 

switch (Sl). The different modes of operation selected by Sl are listed in 

Table 4- 6. 

Table 4-4. Master SAM Display Jumper Patching Configuration 

Jumper Function 

A, B, C Selects full or half duplex operation in the data 
receiver circuit .. 

A to B Half duplex (coax mode) 

B to C Full duplex (twisted pair mode) 

D, E Link in signal path from the data received to the 
remaining logic. Should be linked. 

F, G Link between crystal oscillator and the remaining 
logic. Should be linked. 

H,J Keylock option. lf there is no keylock, install link. 

K,L Link in timing; normally linked. 

M,N, 0 Cursor register load select 

Mto 0 1920 Screen size 

Nto 0 960 Screen size 
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Table 4- 5. Master SAM Programming Switch Functions 

Option Switches 

Function On Off 

Character Generation 

Upper Case Only (7 x 7) 4K Proms 64 Char. S2-7 S2-5 S3-5 
(One Prom at Loe. IC6 Only) S3-2 S2-6 S3-6 

128 Char. (7 x 7) 8K Prom (One Prom at Loe S2-7 S2-5 S3-2 
IC6 Only) S2-6 S3-5 

S3-6 

128 Char. (7 x 7 4K Prom at Locs. S2-5 S2- 6 S3-5 
IC6 and IC7 S2-7 S3-2 S3-6 

Upper Case (7 x 7) and Lower Case (9 x 7) Sl-2 S3-2 S2-7 
96 Char. 4K Prom at Loe IC6 4K Prom at S2-5 S3-5 S3-6 
Loe IC7 S2-6 

128 Char. Sl-2 S3-5 S2-7 S3~ 6 
Upper Case (7 x7) and Lower Case and S2-5 S3-2 
Control Code (9 x 7) 4K Prom Loe. IC7 S2-6 
BK Prom Loe. IC6 

Upper and Lower Case (9 x 7) Sl-2 S3-6 S2-7 
BK Prom Loe. IC7 4K Prom Loe. IC6 S2-5 

S2-6 
S3-2 

12B Char. (9 x 7) Sl-2S3-6 S2-7 
BK Prom at Locs IC6 and IC7 S2-5 S3-2 

S2-6 

LED 9 

Controlled by LED Bit 0 S2-l 

Display Enable Indication S2- l 

~ 

Continuous Sl-1 S3-7 

Momentary (set) S3-7 
Sl-1 

Momentary (Set and Reset, Retrig) S3-7 Sl-1 

Momentary (Set and Reset, Non Retrig) S3-7 
Sl-1 

TRANSMISSION MODE 

Full Duplex S3-B 

Hal£ Duplex S3-B 

FORMATS 

1920 Character S3-4 

960 Character S3-4 

BO Character Sl-2 

64 Character Sl-2 
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Table 4-5. Master SAM Programming Switch Functions {cont) 

Option Switches 
Function On Off 

CURSOR 

Cursor Register Mode S2-4 

MSB Mode S2-3 S2-4 

Block S3- 1 S2-4 
. ____ ________, 

Underline S3- 1 

Flashing Sl-4 

Non- Flashing S2-4 
Sl-4 

ATTRIBUTES 

Enabled S2-2 

Disabled S2-2 

MSB Mode S2-2 S2-3 
S2-4 

Control Code Mode S2-2 
S2-3 

Normal Fields Brighter S2-2 
S3-3 

Alternative Intensity Brighter S2-2 S3-3 

Blinking Fields Sl- 3 
S2-2 

Blank Fields S2-2 Sl- 3 

Table 4- 6. Slave SAM Programming Switch Functions 

Option Switches 

LED Control On Off 

LED 9 

Off Status Controlled by Key SW Sl- 1 
Sl-2 

On Status Controlled by Key SW Sl- 1 Sl- 2 

Controlled by LED Bit 0 Sl-1 
Sl-2 

~ 

Continuous Sl-3 Sl-4 

Momentary (Set) Sl-3 
Sl-4 

Momentary (Set & Reset, Retrig) Sl-4 Sl- 3 

Momentray (Set & Reset, Non Retrigl Sl-3 
Sl-4 

.......--
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4. 12. 3. 1 Configuration Example for 3270 (1920, Box, MSB Cursor). 

I. Install the suitcase jumpers on the control logic board as follows: 

a. A to B with Coax 

B to C Twisted Pair 

NOTE 

When using Coax, (S- 3) Switch 8 must be ON. 

b. D to E 

c. F to G 

d. H to J, except when key lock option is used. 

e. K to L 

£. M to 0 - 1920 Screen Size 

2. Program switches Sl, S2, and S3 on the control logic 

board as follows: 

SWITCH (S-1) 

1 2 3 4 

ON ON OFF OFF 

SWITCH (S- 2) 

1 2 3 4 5 6 7 8 

10FF OFF OFF OFF ON ON OFF OFF 

SWITCH (S- 3) 

1 2 3 4 5 6 7 8 

ON ON OFF OFF ON OFF ON OFF 

4. 12. 3. 2 Configuration Example Form 3270 (960, Box, MSB Cursor). 

1. Install suitcase jumpers on the control logic board as follows: 

a, A to B with Coax 

B to C Twister Pair 

NOTE 

When using Coax, (S- 3) Switch 8 must be ON. 
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b. D to E 

c. F to G 

d. H to J, except when key lock option is used. 

e. K to L 

£. N to 0 - 960 Screen Size 

2. Program switches 81, 82, and S3 on the control logic board 

as follows: 

SWITCH (S-1) 

1 2 3 4 

ON ON OFF OFF 

SWITCH (S- 2) 

1 2 3 4 5 6 7 8 

OFF OFF OFF OFF ON ON OFF OFF 

SWITCH (S- 3) 

1 2 3 4 5 6 7 8 

ON ON OFF ON ON OFF ON OFF 

4. 12. 3. 2 Configuration Example For !PARS (64 x 15, Box, MSB Cursor). 

1. Install the suitcase jumpers on the control. logic board as 

follows: 

a. A to B with Coax 

B to C Twisted 

NOTE 

When using Coax, {S- 3) Switch 8 must be ON. 

b. D to E 

c. F to G 

d. H to J, except when key lock option is used. 

e. K to L 

f. N to 0 - 960 Screen Size 

2. Program switches Sl, S2, and S3 on the control logic board 

as follows: 
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SWITCH (S-1) 

I z 3 4 

ON OFF OFF OFF 

SWITCH (S- Z) 

I z 3 4 5 6 7 8 

OFF OFF OFF OFF ON ON OFF OFF 

SWITCH (S-3) 

I z 3 4 5 6 7 8 

ON ON OFF ON ON OFF ON OFF 

4. 12. 4 System Cabling 

Figures 4-10 and 4-11 show all cabling used for the SAM display system. 

Figure 4-10 shows the internal cabling for both the master SAM and slave 

SAM displays. The external signal cabling between the master SAM, slave 

SAM, and the DA/MC/FB or DAM board in the CPU is illustrated on 

Figure 4- 11. The general guidelines presented below should be followed 

when installing system cables. 

1. When using twisted pair cabling, first remove caox cable plug 

PLl from its connector on the master SAM control logic board 

(Figure 4-10, illustration A). Insert new connector PLl from 

twisted pair cable. Verify correct jumper patching and pro­

gramming switch settings per Table 4-4 and 4-5. 

Z. For installation purposes, type 860914 coax cable is fabri­

cated in maximum lengths of 1000 feet only. If an installation 

requires a 1500 foot cable, the site will receive two cables. 

one at 1000 feet and one at 500 feet. Installation kit 

930890Gl contains an adapter to attach the two cables together. 

NOTE 

Installation kit 930890Gl is provided 
as par't of the coax cable accessories 
kit (APL860914) supplied with each 
1000-foot length of coax cable. 
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PL4 

Output to Slave Cable (Master 
BNC on rear of Unit) 
P/N 864700/105 

CONTROL 
LOGIC BOARD 

Internal Keybomd Cable, P/N 864700/102 

Coax Cable from Data Conn (Input from Processor) 
P/N 864700/106 

This cable not present when using twisted pair type cable 

A. MASTER SAM INTERNAL CABLING 

- Input from SAM Ma,ter, P/N 864700/105 

PLl 

MUX LOG IC BOARD 

Internal LED coble {as required) 
P/N 591589G 1 

l_ Internal Keybd Cable, P/N 864700/102 

B. 'LAVE SAM INTERNAL CABLING 

Figure 4-10. SAM Display Terminal Cabling 
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115 VAC POWER CABLE 
594857-2 ~-----

To "DATA" 
Conn. 

I 

SAM 
MASTER 2 

Pll 

AC CABLE .....-0 
594857-2 

Master to Slave 
Cable 860914G200 (max) 
RG62 A/U 

I Processor to SAM 
f Master Coax Cab le 
I 860914G5000 (max) 

RG62A/U 

l~.d ~•cCoblo 
591586G2000 (Max) 

Monitor to Keybd Cable 932592G3 
Use 932632G3 for Keyboard with (ED 

Monitor to Keyboard Cable 
932592G3 
Use 932632G3 for Keyboard with LED 

Display Adapter 
DAIMCIFB 
or 
DAM BO 
(Processor) 

Figure 4- 11. SAM Display System Cabling 

4-64 



4. 12. 5 SAM Display Adjustments 

The adjustments presented in this section should only be performed as 

requiredo The majority of adjustment controls are located on the analog 

board (Figure 4- 9, illustration A) which is identical for both the master 

SAM and slave SAM displays. Perform Steps l and 2 below before pro­

ceeding with any of the remaining procedures .. 

WARNING 

Lethal voltage is present at the CRT 
anode connector, the high voltage lead, 
and the high voltage circuit on the analog 
board 0 Use extreme caution when per­
forming any adjustmentso Use insulated 
tools for all adjustments. 

1.. Remove the display cover, engage the interlock switch, and 

apply ac power to the SAM display. 

2.. Turn the on/off/brightness control clockwise until the raster 

is visible. If the raster is still not visible, adjust Rl 8. 

4. 12. 5. l Raster Centering and Size Adjustment 

1. Adjust vertical size control R41 until raster is 6 1/2-inches 

high. 

2. Adjust horizontal width control L2 until raster is 9 inches 

wide. 

3.. If the edges of the raster are not horizontal, loosen the brass 

screw that holds the yoke coil tightening bracket. Turn the 

yoke coil as required, and retighten the holding screw. 

4. Adjust the magnetic centering tabs on the deflection coil until 

the raster is centered on the screen. 

5. Adjust the pin- cushion magnets on the sides of the deflection 

coil until the raster sides are perpendicular. 

4. 12. 5, 2 Focus Adjustment 

1, Execute DIOC utility KEYDISP Subtest 3 to produce the full­

screen display required for this test. 
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2. Adjust static focus control Rl 9 until the dots that make up the 

characters in the center of the CRT display are round and sharp 

and show definite separation. 

3. l£ the results in Step 2 cannot be obtained, adjust dynamic 

focus control L3 in addition to Rl 9 for the desired result. 

Alternate between the two adjustments to optimize the CRT 

display. 

4. 12. 5. 3 Contrast Adjustment. Adjust R56 until the desired contrast is 

obtained. 

4. 12~ 5. 4 Character Line Centering Adjustment. Adjust the horizontal 

position control R3 so that the leading edge of the first character on a line 

is about 1/ 4 inch to the right of the raster's left hand edge. 

4. 12. 5. 5 Vertical Sync 

1. Turn R33 two turns fully clockwise or until sync is lost, and 

then counterclockwise until sync is lost again. 

2. Note the position that produces a loss of sync in both directions 

and set the pot mid way. 
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The part numbers for field maintenance and repair of the PTS-100 are 

listed in this chapter. The part numbers of the PTS-100 cable assemblies 

and power plugs are listed in Chapter 2 in Tables 2-2 and 2-3. Only the 

parts listed are considered to be replaceable within the scope of allowed 

field maintenance. Refer to the applicable vendor manuals for peripheral 

device repair parts. 

5. 1 Cabinets* and Cabinet Parts 

1020 Cabinet 

4 ft. 

5 ft. 

1010/1015 Cabinet 

·Remote Concentrator Cabinet 

Remote Concentrator Cabinet (A) 

Remote Concentrator Cabinet 
Low Profile (Swissair) 

Remote Concentrator Cabinet 
(Finnair) 

1020 Backplane Assembly 

1020 (A) Backplane Assembly 

1020 (B) Backplane Assembly 

1010/ 1015 Backplane Assembly 

1014/ 1015-1 Backplane Assembly 

1001 Backplane Assembly 

lOOlA Backplane Assembly 

1005 Backplane Assembly 

1008 Backplane Assembly 

1018 Backplane Assembly 

Remote Concentrator Backplane 
Assembly 

Remote Concentrator (A) Back­
plane Assembly 

*cabinet part numbers are listed for reference only. 

5-2 

Part No. 

594440 

594524 

592163 

592163 

591694 

591666 

592229 

591567 

591697 

930309 

591660 

860619-1 

930439 

932379 

860542 

932302 

932145 

591620 

591693 



1001/ A 
Part Part No~ 

Power Switch 468446- 2 

IPL Switch 

IPL Switch Shield 

Switch L0c1' 864105-4 

EM! Filter 594853- l 
FL! 

Indicator Lamp 530297- 004 

Fan 563358- 1 

Fuse 
ISA 115 volt 
ZOA 115 volt 
7A250volt 
4A 115 volt 
ZA 230 volt 503118 
3A 115 volt 503118-3 

Fuse Holder 

Test Switch 864178-2 
52 

Disc IPL 
SW 

Power Cable 594857- 5 
1001 

5. 2 Plug In Circuit Boards 

BK Memory 

16K Memory 

Display Adapter (A) 

Display Adapter (C) 

Display Adapter/ 
Monitor Controller 

Display Adapter/ 
Monitor Controller (A) 

{2201) 

Processor 

Asynchronous 

Data Processor 

1014/ 1015-1/ 1020/ 1025/ Remote 
1005/ 1008 1010/ 1015 1018 1030 Concentrator 

Part No. Part No. Part No. Part No. Part No~ 

468446-2 594761- 1 594761-1 594760- 1 594860- 1 

594863- 4 594361-1 594361-1 594361- 1 
( 1005) 

864105-3 
( 1008) 

594362- 1 594361-2 594362- 1 

393541-001 

594853- 1 594389- 1 594389-2 594389- 1 594389- 1 

530297-004 594456-4 594456-4 594456-4 594456- 4 

563358- 1 

503118-3 

594857- 5 

590162 

593310 
594866 
594764 

591546 

860629 

591695 

591731 

591548 

930383 

530461-005 530461-006 
530461-004* 

594461- 1 594461-1 
594461-2 594461-2 
530438-003 530438- 003 

594462- 1 594462- l 

591737G2 594982- 1 

Gl: BK with parity; 
G2: BK without parity; 
G3: 4K with parity; 
G4: 4K without parity 

530461-005 

5-94461-1 
594461-2 
530438- 003 

594462- 1 

594710-3 
(1025) 

930555 GlO 
30A 

591781 GlO 
20A 

Gl: 16K; G2: 12K; G3: SK 

GO: Basic 
G6: Refresh 

Replaced by DAMC E591731 

530461- 006 

594461-1 
594461-2 
530438- 003 

594462- 1 

591737 GZ 

Without remote peripheral read I/O status 
(cannot be used with GPCA); replaced by 
processor A. 

PROM MOD 930579Gl 
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Feature Board A 

Feature Board B 

Processor A 

Power Supply SWlOOO 

Power Supply SW2000 

I/O Controller 

Motherboard 

Multiplex Channel 
Controller (B) 

Multiplex Channel 
Controller (A) 

Monitor Controller (B) 

Monitor Controller (B) 
Modified 

Monitor Controller (C) 

Monitor Controller (B) 
Modified 16 Line 

Monitor Controller (D) 

Monitor Controller (F} 

RPL Module 

Coax Cable Adapter 

DA/MC/FB 

Display Adapter, B 

Display Adapter, C 

Display Adapter/Memory 

IPARS Controller 

591564 

860438 

591700 

593306 

860511 

591552 

591735 

591550 

591574 

591716 

591714 

593732 

593524 

860864 
860548 

860044 

860633 

860468 

860237 

860629 

932102 

932352 

1001 

lOOlA 

Remarks 

Gl: Includes Watchdog Timer IPL and parity; 
G2: Basic 

With Read 1/0 status (can be used with GPCA); 
replaces 591548 

Includes data overrun on chaining 

Gl: one mux only in system; 
G2: required when more than one mux in system 

With vertical linearity drive. 
Gl: upper case; 
G2: upper and lower case. 

Without vertical linearity. 
Gl: upper case; 
G2: upper and lower case. 

Compatible with 591705 Display Terminal only 
(intensified field). 

Gl: upper case 
G2: lower case package 
G3: upper case oscillator circuit 
G4: lower case discrete 

Dual 
Gl: upper case 
G2: upper and lower case 

PAA version 
Standard version 

GI: 480 char, 40 x 12/16K 
G2: 960 char, 80 x 12/16K 
G3: 960 char, 64 x 15/16K 
G4: 1920 char, 80 x 24/16K 
GS: 1920 char, 64 x 30/16K 
G7: 960 char, 40 x 24/16K 

930452 Print Mod 930457 

932363 
PROM Mod 932442 

Gl - KLM 
G2 - AA 
G3 - STD !PARS 

5-4 



5. 3 Adapter Circuit Boards 

Part 

Card Reader Adapter 

Low Speed Serial Adapter 

Parallel Adapter 

Multiple Interface Serial 
Adapter MISA 

Modem Adapter 
(Synchronous) 

Modern Adapter 
(Synchronous) 

Modern Adapter 

Modem Adapter 

Modem Adapter B 

Modem Adapter 
(Asynchronous) 

General Purpose 
Communications Adapter, 
GPCA 

General Purpose Circuit 
Adapter (GPCA) 

Cassette Adapter (A) 
with preamble 

Cassette Adapter (B) 
with preamble 

General Purpose 
Communications Adapter 
GPCA 

591562 

591558 

860499 

593296 

591556 (old) 

860820 (new) 

591554 

591707 

591695 

860820 

591725 

593469 

593579 

592512 

591572 

930646 

GI: TTY 
GZ: PRT 30 char/sec 
G3: PRT 120, 1200 char/sec 

Gl-G4: TermiNet Serial Printer 
GS-Gil: TTY 
Gll: Boarding Pass and Ticket Printers 
GlZ: Matrix Printer 
Gl3: EXTEL Printer 
Gl4: VASP/SE!MENS TTY 
GIS: COSSOR 135 baud 
G 16: B raathens TTY 

GI: Model 2331 !PARS 

Gl: Pan Am 
G2: Hub polling 
G3: FDX std !PARS 
G4: Upline/downline !PARS 

Obsolete. Replaced by 591707. 

GI- G6: Model 2332 CMTC 
G?-GlZ: Model 2333, 2848. 
Gl3- Gl4: Model 2334. 3270. 

Replaced by 591725 

GI- G4: Model 2341 

Gl: Dow Jones 
02: Midwest Stock Exchange 
G3: Full Duplex 
G4: Half Duplex 

Wirewrap version, Can be used only with 
processor 591700. 

PC board version replaces 593469 

Gl: mux ports 0-3 
GZ: mux ports 4- 7 

Replaces Cassette Adapter (B) 591572. 
Replaced by 860566. 

Replaced by 592512 

Replaces 593469 & 593579 

GI: PORTS 0-3 
G2: PORTS 4-7 
G3: PORTS J-6 
G4: PORTS J-6 (CCLCU) 
Autospeed sensing module 
932032. 
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Cassette Adapter (A) 
without preamble 

Cassette Adapter (C) 

591560 

860566 

5. 4 High Speed Controller Assemblies 

Disc Drive Controller 

Disc Drive Controller 
Mechanical Assembly 

Disc Drive Controller 
Backplane Assembly 

Disc Drive Controller 
Circuit Card Assembly 

Disc Drive Controller 
Adapter Circuit Card 
Assembly 

Fan 

Connector Receptacle 

Channel Interface 
Controller (CIC) 

CIC Mechanical 
Assembly 

CIC Backplane 
Assembly 

Driver/Receiver Cir­
cuit Card Assembly 

Register Circuit Card 
Assembly 

Capacitor, l µ.f 35v 

Fan 

Connector Receptacle 

Magnetic Tape 
Controller 

593343 

592402 

592419 

592399 

592397 

530461 

561908 

592421 

592401 

592528 

592414 

592415 

594461 

530461 

561908 

932289 

5-6 

Gl: Version l -2260 
G2: Version 2 -2260 
G3: Version 2 -3270 

Gl: Version 1 -2260 
G2: Version 2 -2260/3270 

Gl: Version 1 -2260 
G2: Version 2 .-2260/3270 



5. 5 Display 

A.4101 

Display Terminal 
Assembly 

Display Terminal 
Assembly 

CRT 

Video Amplifier PC 
Board 

Horizontal and Vertical 
PC Board 

Deflection Coil 

High Voltage 
Transformer 

High Voltage Doubler 

Switch ON/OFF 

Knob, Switch 

Fuse {H& V board) 

Capacitor(s) 
(. 0022, • 0033, . 0047, 
. 0015, . 001 mfd) ±10%, 
1000 volt tubular 

Circuit Card Assembly 
LED 

Diode, Light Emitting 
(LED) 

B.4103, 4104 

591705 

592755 

594140- 2 

591628Gl 

591703Gl 

594192-1 

594190- 5 

594601-1 

468-446-1 

594194-1 

3AG 
0. 6. ampere 
250 volt 

593261G-

590654 

594054-1 

Control Logic Board (4103 only) 
Mux Logic Board (4104 only) 
Analog Board 
CRT 
Deflection Coil 
Interlock Switch 
Mains Fuse, 1. SA, 250V 
HV Fuse, lA, 250V 
Knob 
Bleeder Resistor Assembly 
Upper Case PROM 
Lower Case PROM 

Metal enclosure 

Gl: with blank LED panel 
GZ: with LED panel 
G3: with CRT etched face plate 
G4: combined GZ and G3 

Plastic enclosure 

Gl: with PWR ON ind 
G2: with LED panel 
G3: with PWR ON ind and bonded etched 

face plate 
G4: with LED panel and bonded etched 

face plate 
GS: with blank LED panel 
G6: with LED panel 

864700/200 
864701/200 
864700/401 
864221- 1 
916302/ 000 
594200-2 
503118-010 
864249- l 
594594-2 
916457 / 000 
594393-1 
594393-Z 
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5. 6 Keyboards 

Part 

Keyboard, 67 key, 
metal housing 

Keyboard, 67 key, 
compression molded 
housing 

592044 GO: without key caps 
GI: ZZ60 

59Z757 GO: without key caps: 
Gl: with numeric keys. 2260 

Keyboard, 81 key, 3270 593474 GO: without key caps 
G l: typewriter 
GZ: Data Entry 
G3: ASCII 

Keyboard, 82 key, 591924 GO: basic without key caps 
G l: 2260 with numeric keys 
GZ: PAR£/IPARS 

metal housing 

Keyboard, 82 key, 592389 GO: without key caps 
strappable; metal 
housing 

G 1: 2260 with numeric keys 
GZ: PARS/IPARS 
G4: PARS/IPARS with alt action shift 

Keyboard, 82 key, 592756 GO: without key caps 
GI: ZZ60 strappable; compression 

molded housing GZ: PARS/IPARS 
G3: PARS/IPARS with alt shift lock 

Keyboard, 89/91 key, 4505 593455 GO: with LED assembly, without key 
caps 

Keyboard, 75/87 Key 864607-1 Gl: with LED assembly, and key caps 
(When ordering with key caps, 
stipulate customer). 

5. 7 Cassette Drive, Credit Card Reader and 
Customer Engineer (CE) Console (Test Set} 

CE Test Set Assembly 

Front Panel Assembly 

Front Panel Assembly 

Toggle switch 

Pushbutton switch 

Rotary switch 

Indicator lights 

Incandescent lamps 

Knob, knurled 

Resistor Board 
Assembly 

Resistor, lK 
l/4W ±5% 

Part No. ~ 

591398 GI (Old card extender (demo)) 
591398 GZ (No cassette capability) 
591398 G3 (Test set with cassette) 
591398 G4 (Blank panel in place of cassette} 

590061 GI For CE Test Set 591398 GI, GZ 

590061 GZ For CE Test Set 591398 G3, G4 

594303-1 

594180-4 

594300-1 

398503 Pl 

398504 P9 

594318 

591455 GI 

RL07510ZG 
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Test panel circuit 
card assembly 

Test panel circuit 
card assembly 

Cassette drive 

Cable assembly 
Cassette A 

Cassette circuit 
card assembly, 
adapter B 

Card extender 
assembly 

Card extender 
assembly 

Credit Card Reader 
Power Supply 
Controller Board 
Preamp Board 
Reader 
Fuse l/2A 

5. 8 Power SuEElie s 

Part 

Processing Unit 
Power Supplies 

without 35 volt 
module 

590063G2 For CE Test Set 591398 Gl, G2 

59326902 For CE Test Set 591398 03, 04 

594132-2 

590146 (2 head) 
594968 (l head) 

591583G20 ~ 

591572Gl J 
For CE Test Set 591398 G3 

591400 Gl For CE Test Set 591398 GI 

591988 GI For CE Test Set 591398 G2,G3,G4 

930312 
864107-3 
930290 
930306 
864125-1 
503118- 002 

Part No. 

594543 

Remarks 

-1 (ACME), -6(Faratron) 

and with -15 & +8. 5 volts 594543 -10 (ACME) 

or with no - 15, +19 or +4 vdc 594543 -12 (ACME) 

or same as -12 except more 594543 -13 (ACME) 
current 

with 35 volt module 594543 -2 {ACME), -7 {Faratron) 

and with - 15 & 8. 5 vdc 594543 -11 (ACME) 

Drop in 35 volt module 594543 -3 (ACME), - 8 (Faratron} 

SW2000 593306G 1 1005 

SW2000A 593306G2 1008 

SW1500 930450 lOOl(A) 

Remote Concentrator 
Power Supplies 

with 2A, ± 35 volt 594438 -1 (ACME) 

with 7 A, ± 35 volt 594438 -3 (ACME) 

Drop in 3 5 volt module 594438 -5 (ACME) 

SWlOOO 591667 Low Profile 



CHAPTER 6. SCHEMA TIC AND WIRING DIAGRAMS 

This chapter contains the following diagrams: 

Figure Number 

6-1 

6-2 

6-3 

6-4 

6-5 

6-6 

6-7 

6-8 

6-9 

6-10 

6-11 

6-12 

6-13 

6-14 

Processing Unit Backplane Wiring (9 Sheets) 

Motherboard Adapter Interface, Wiring Diagram 

Remote Concentrator Backplane Wiring 

Remote Concentrator Cabinet AC Wiring Diagram 

Processing Unit Model 1001/A Cabinet Wiring Diagram 

Processing Unit Model 1005 Cabinet Wiring Diagram 

Processing Unit Model 1010/1015 Cabinet AC Wiring 

Processing Unit Model 1014 Cabinet Wiring Diagram 

Processing Unit Model 1018 Cabinet Wiring Diagram 

Processing Unit Model 1020 Cabinet AC Wiring Diagram 

Processing Unit Model 1025 Cabinet Wiring Diagram 

Processing Unit 20B Backplane Model 1030 Cabinet 
Wiring Diagram (4 Sheets) 

1001 /A Backplane Schematic Diagram 

Magnetic Stripe Credit Card Reader Wiring Diagram 
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NOTE I 

NOTE 2 

NOTE3 

?' 
"' 

NOTE4 

NOTES 

All signals marked O.C. (Open Collector) are pulled up on back 
panel. See Note 10 for OCX and Note 11 for OC I. 

Display Adapter Signal noted with I and 2 suffix (REF. EN., 
LKOUT, DAREQ, DADOS, DAREL) are connected to as50ciated 
memories as follows: 

1020/30 1015 1014 1015-1 

A16 suffix 2 to Al7 A9 wffix 2 to AlO A9 suffix 2 to AB 
A16suffix l toA15 A9suffix 1 to AS A9 suffix 1 to A7 
A 19 suffix 2 to A20 
A19 wffix I to AIS 
A22 suffix 2 to A23 
A22 suffix 1 to A21 
A25 suffix 2 to A26 
A25 suffix I to A24 

Hard-wired memory addresses are as follows: 

1020/25/30 

Al5 Ho ADDR. TIED UP AB Ho ADDR. TIED UP 
HI ADDR. TIED UP HI ADDR. TIED UP 
H2 ADDR. TIED UP H2 ADDR. TIED UP 

A17lf, ADDR, TIED UP AIO Ho ADDR. TIED UP 
ADDR. TIED UP H1 UNDER DISPLAY 

H2 GROUND H2 ADAPTER CONTROL 

AIB Ho ADDR. TIED UP 
HI GROUND 1014 1015-1 
H2 ADDR. TIED UP A7 Ha ADDR. TIED UP 

A20 HO ADDR. TIED UP ~1 ADDR. TIED UP 
HI GROUND ADDR. TIED UP 
H2 GROUND AB H~ , ADDR. TIED UP 

A21 :.:0 GROUND HI UNDER DA CONTROL 
ADDR. TIED UP H2 GROUND 

A H~ ADDR. TIED UP 

A23 :P. GROUND 
ADDR. TIED UP 1005 lOOB· 

HI GROUND 2 
A24 :P. GROUND A2 HO ADDR. TIED UP 

GROUND 
HI ADDR TIED UP HI ADDR. TIED UP 

2 
A26 :P. GROUND 

GROUND 
HI GROUND 

2 

External Watchdog lines are those generated outside the processing 
unit, 

Keyboard Data, Strobe and Clear are not connected to A5, A4, A3, 
A2, or Al on Wodel 1020/25/30 bock.plane (Jl-26, 29,62). 

NOTE6 OMA Priority I (In) (Jl-32) connects to OMA Priority I (Out) (JJ-33) 
on all 1/0 JI connectors, On Location A12 (1020/25/30), AS {1015) 
Priority 1 (Out) (Jl-33) connects to OMA Priority 2 (In) {Jl-25/ which 
then connects to OMA Priority 2 {Out) (Jl-24). The Priority 2 In) 
and Priority 2 (Out) are connected on each location. When a controller 
Ts inserted Into a 5y1tem, the appropriote Priority In and Out connec-

~;"AJ': ki2c(;o~t~~"~(;~l~;v:4 (i~1h4 i~ifi5~1)1~~ 'PJ~rifyd 1 
(In) (Jl-32) •ignal lin.,, then A12 (1020/25/30), A5 {1015) A4 (1014 &· 
1015-1) ta Al on Priority 2 {In) (Jl-25) signal lines, When a controller 
board is removed from the cabinet the associated backplane Jl-32 must 
be jumpered to Jl-33. 

NOTE 7 Progmm In and Out lines on the Display Adapten and DAMS are connected 
as follows: 

1020/1030 

Pl - A 16, PO - A 16, A 19, A22, A25 open; 
Pl - A19, A22, and A25 ground 

Pl-AB OPEN 
PO-AB TO Pl-A9 
PO-A9 TO Pl-AIO 
PO-AlOto Pl-All, 

Pl-A17 open; 
PO-A17 to PJ-A20; 
PO-A20 to Pl-A23; 
PO-A23 to PJ-A26. 

NOTE 8 SI and SO an Display Adapters are connected as followi: 

A17 
All 
A20 
A23 
A26 

I 
~ 1020/1030 ~ 

SI -- open A16 
SO to A20 -- SI A16 
SO to A23 -- SI A19 
SO to A26 -- SI A22 
SO -- open A25 

SI -- open 
SO to Al9 -- SJ 
SO to A22 -- SI 
SO to A25 -- SI 
so -- open 

AS SI -- open 
AS SO to Al -- SI 
A9 SO to AlO -- SI 
AIO SO to All -- SI 
All SO -- open 

NOTE9 ~~l~;i:°th:n~~~~rofl:~. collector terminated on associated 

NOTE 10 Signals marked OC.f are open collector terminated on associated 
display adapter. 

NOTE 11 On ·1025 the memory select lines are connected as follows: A13-Jl--62 to 
J1-A15, AIB, A21, A24, pin 30; & A13-J2-56 ta J2, A17, A20, A23, A26 
pin 30. 

NOTE 12 There is no JI connection to slot A2 (1015) and A9 (1020/25/30). 
Cn connector J2 signals oo pin 5, 6, 34 and 51 are only connected 
to the first multiplex channel Controller slot. Far models 1020/25/ 
30 the 1/0 >\dopter signals Acknowledge, Enable, Recp.iest, Status 
In, Mux Clk, etc., come from the associated Multiplexer. 

- Figure 6-1. Processing Unit Backplane Wiring (Sheet 1 of 9) 



"' I 
~ 

CONNECTOR Jl CONNECTOR J2 
SIGNAL PIN NUMBER SIGNAL SIGNAL PIN NUMBER 

+5V 1 2 +5V +5V I 
Ext. Inter Sig 7 (O. C.} 3 4 Ext. Inter Sig 3 (0. c. } 
Ext. Inter Sig 5 (0. C.) 5 6 Ext. Inter Sig 4 (O. c.) 
Ext. Inter Sig l (0. C.} 7 8 Ext. Inter Sig 8 (0. C.) 
Ext. Inter Sig z (o;c.) 9 10 Ext. Inter Sig 6 (0. c.) 
Ground 11 12 Ground 

Data In Bit 6 3 
Data In Bit PO-7..,. 5 
Ground 7 
Data In Bit 1 9 10 
Data In Bit 5 11 12 

Status In 13 14 . I/O Flag Window 
Address In 15 16 Data In 

Data In Bit 11 13 14 
Data In Bit 15 15 16 

Reg. Start Window 17 18 Data Out Window 
I/O Reset (0. C.) 19 20 Device Addr. Window 

f7;1~u~e~~e;t(~·c~°J) 21 22 1/0 Bus Bit 3 (0, C.) 
23 24 Watchdog Ext, 1 
25 26 Keyboard Clear (0. C,) 

Ground 27 28 Ground 

Data In Bit 9 17 18 
Data In Bit 13 19 20 
Proc. Clock 21 22 
Word Store Flag 23 24 
Ground 25 26 
Addr. In Bit 14 27 28 

Run 29 30 1/0 Bus Bit 0 (0. C.) 
1/0 Bus Bit l (0. C.) 31 32 
Interval Timer 33 34 I/O Bus Bit 7 (0. C.) 
I/O Bus l3it 6 (0, C.) 35 36 Watchdog Ext, 2 
Proceasor Reset (0. C.) 37 38 Console Stop (0. C.) 

Addr. In Bit 10 29 30 
Addr. In Bit 8 31 32 
Addr, In Bit 12 33 34 
Ground 35 36 
Hl*-t 37 38 

Controller Stop 39 40 Run Light {EXT IPL) 
1/0 Bus Bit 4 (0. C.) 41 42 1/0 Bus Bit 5 (0. C. ) 

43 44 PL Reset 
Addr. In Bit 6 39 40 
Addr. In Bit 2 41 42 

I/O Bus Bit 11 (0. C.) 45 46 1/0 Bus Bit 10 (0, C.) 
Ground 47 48 1/0 CLK (Pos. True) 
I/O Bus Bit lZ (0. C.) 49 50 1/0 Function Bit 0 (0. C.) 
1/0 Function Bit 1 (0. C.) 51 52 I/O Bus Bit 8 (O. C.) 
I/0 Bus Bit 9 (0. C.) 53 54 1/0 Function Bit 2 (0. C.) 
1/0 Function Bit 3 (0. C.) 55 56 1/0 Bus Bit 15 (0. C.) 

Addr. In Bit O 43 44 
Addr, In Bit 4 45 46 
HO *t1 47 48 

Ground 49 so 
25 MHz Clock *1' 51 52 

Ground 

157 
58 I/0 Bus Bit 14 (O.C.) 

I/0 Flag 59 60 1/0 Bus Bit 13 {0. C.) 
+sv 61 62 Low Mem Sel 

Data Out Bit l (O. C.) 53 54 
Data Out Bit 3 {0. C.) 55 56 
+5V 57 58 
+5V 59 60 

All lines are negative true unless noted otherwise. 
*1018 

Ground *1' 61 62 . 
PllOCESSOR AND FEATURE BOARD BACKPLANE CONNECTIONS Data Out BitP0-7 {O.C.) 63 64 

Data Out Bit 5 (O.C.) 65 66 
Data Out Bit 7 (O. C.) 67 68 
+5V 69 70 
Mem. Data Out Stroi>e 71 72 

(O.C.) 
Rom Request 73 74 
Ground 75 76 
Data Out Bit 9 (O. C.) 77 78 
Data Out Bit 11 (O.C,) 79 80 
Ground 81 82 
+5V 83 84 
CPU Enhancement #4 85 86 
Data Out Bit 12 (0, C,) 87 88 
Data Out Bit 14 (0. C.) 89 90 

91 92 
+28V *1' 93 94 
CPU Enhancement #2 95 96 
Ground 97 98 
+5v 99 100 

•Not used on 1005/1008/1018 

Figure 6-1. Processing Unit Backplane Wiring (Sheet Z of 9) 

SIGNAL 

·Data In Bit 2 
Data In Bit 3 
Data In Bit 7 
Data In Bit O 
Data In Bit 4 
Data In Bit 10 
Data In Bit 14 
Data In Bit 8 
Data In Bit 12 
Data In Bit PB-15"'" 
Read Cycle 
Mem, Request (Pos, true} 
Ground 
Addr. In Bit 15 
Addr. In Bit 11 
Addr In Bit 9 
Addr. In Bit 13 

Addr. In Bit 7 
Addr. In Bit 3 
Addr, In Bit 1 
Addr, In Bit 5 
+sv 

Ground 
Data Out Bit 0 {O. C.) 

Data Out Bit 2 (0, C.) 
Up Mem Sel* 
IPL PB Norm Open 
IPL PB Norm Closed 

Data Out Bit 4 {O.C.) 
Data Out Bit 6 (0, C.) 
CPU Enhancement II 1 
+5V 
Mem, Release (O. C.) 

CPU Enhancement !l3""t (1/0 Up Mem Sel) 
Data Out Bit 8 {0. C.) 
Data Out Bit 10 (0, C.) 
Ground 
+5V . 
Data Out Bit PB-15 (0, C.) 
Data Out Bit 13 {O. C.) 
Data Out Bit 15 {O. C.) 

Mem. Mal. Fnct. 
Ground 
+5v 

tNot used on 1025 ond 1030 



CONNECTOR Jl 
SIGNAL PIN NUMBER SIGNAL 

CONNECTOR JZ 
SIGNAL PIN NUMBER SIGNAL 

Ground 1 2 Ground 
+sv 3 4 +sv 
+Z4V (VSS/VDD) s 6 +Z4V (VSS/VOD) 
Ref EN 1 8 +ZSV(VSX) 
REF 9 10 BOS 
B06 11 12 B04 

+SV 1 2 Data In Bit Z 
Data In Bit 6 3 4 Data In Bit 3 
PO- 7 (Unused)* s 6 Data In Bit 7 
Ground 1 8 Data In Bit 0 
Data In Bit l 9 10 Data In Bit 4 
Data In Bit 5 11 12 Data In Bit 10 

Bl4 13 14 BIO Data In Bit 11 13 14 Data In Bit 14 
Bll lS 16 BOS Data In Bit JS lS 16 Data In Bit 8 
Bl3 17 18 B07 
BIZ 19 20 B09 

Data In Bit 9 17 18 Data In Bit 12 
Data In Bit 13 19 20 Data In Bit P8-1S {Unused)* 

LKOUT 21 22 
DAREQ (BZ) 23 24 
B03 ZS 26 

21 22 Read Cycle 
Word Store Flag 23 24 Mem. Request (POS TRUE) 
Ground ZS 26 Ground 

DADOS (QC#) 27 28 Addr. In Bit 14 27 28 Addr. In Bit 15 
DAREL (QC#) 29 30 Mem Sel. Addr. In Bit 10 29 30 Addr. In Bit 11 
Ground 31 32 Ground 
+sv 33 34 +SV 

Addr. In Sit 8 31 32 Addr. In Bit 9 
Addr. In Bit 12 33 34 Addr. In Bit 13 

3S 36 
37 38 

Ground 3S 36 Mem. Clk (160 µs} {POS TRUE) 
H1 37 38 Hz {Unused)* 

39 40 Addr. In Bit 6 39 40 Addr. In Bit 7 
DMDQB 00 (QC#) 41 42 DMDQB 01 (QC#) 
DMDQB 02 (QC#) 43 44 DMDQB 03 (QC#) 

Addr. In Bit Z 41. 42 Addr. In Bit 3 
Addr. In Bit 0 43 44 Addr. In Bit l 

DMDQB 07 (QC#) 4S 46 DMDQB 06 (QC#) Addr. In Bit 4 4S 46 Addr. In Bit 5 
DMDQB OS (QC#) 41 48 DMDQB 04 (QC#) Ho 47 48 
DMDQB 09 (QC#) 49 so DMOOB 11 (OCf) Ground 49 so Ground 
DMDQB 08 (QC#) Sl sz DMDQB 10 (QC#) 
DMDQB 12 (QC#) S3 S4 DMDQB 13 (QC#) 
DMBQB 14 (QC#) SS S6 DMDQB lS (QC#) 

25 MHZ CLK Sl sz Data Out Bit 0 (O, C.) 
Data Out Bit l (O. C.) S3 S4 Data Out Bit Z (0. C.) 
Data Out Bit 3 SS S6 

S7 SS +SV S7 58 +sv 
S9 60 

Chound 61 62 Ground 
S9 60 

Ground 61 62 G~ound 

All lines are negative true unless noted otherwise. 

Note: See Display Adapter for DAM Jl 

Data Out Bit PO-7 (0. C. ) 63 64 Data Out Bit 4 (O. C.) 
Data Out Bit 5 I 65 66 Data Out Bit 6 
Data Out Bit 7 67 68 
+s 69 70 +s 
MemDa.ta. Out Strobe (QC.) 71 72 Mem Release (0. C,) 

73 74 

MEMORY & DAM BOARD BACKPLANE CONNECTIONS 
Ground 75 76 
Data Out Bit 9 {O. c.) 77 78 Data Out Bit 8 (O. C.) 
Data Out Bit 11 79 80 Data Out Bit l 0 
Ground 81 82 Ground 
+SV 83 84 +sv 

SS 86 Data Out Bit PS-15 (0. C.) (Mem Spd C 
Data Out Bit 12 (0. C,) 87 88 Data Out Bit 13 I 
Data Out Bit 14 89 90 Data Out Bit 15 

91 92 Not Used "" 
+zsv (VSX) (-lZV};;< 93 94 +ZSV (VSXJ. (Mem Mal Fnct) (-ll 
+24V (VSS/VDD) (+lZV)i 9S 96 +Z4V (VSS/VDD (+lZV)* 
Group.d 97 98 Ground 
+sv 99 100 +SV 

ntl o.c.)* 

. 
Figure 6-1. Processing Unit Backplane Wiring (Sheet 3 of 9) 

Changes for DAM board only 



CONNECTOR JI 
SIGNAL PIN NUMBER SIGNAL 

t Ground 1 2 t Ground 
t +sv 3 4 t +sv 
t +12V s 6 t -12V 

Ref. EN 1 7 8 t Ref. EN 2 (-l 2Vt) 
REF (POS TRUE) 9 10 BOS 
B06 11 12 B04 
Bl4 13 14 BIO 
Bl I lS 16 BOB 
Bl3 17 18 B07 
Bl2 19 20 B09 
LKOUT I 21 22 LKOUT 2 
DA REQ 1 (Pos. True} 23 24 DA MEM REQ 2 (Pos. True) (B02) 
B03 2S 26 t Keyboard Clear (0. C. )' 
DADOS 1 (QC #) 27 28 t DADOS 2 (OC #) (Mem Sel 2t) 
DAREL I (QC #) 29 30 t DAREL 2 (OC #)(Mem Sel 1t) 

t Ground 31 32 t Ground 
t +sv 33 34 t +sv 
t SI (Note 9) 3S 36 t Keyboard Data ( O. C. ) 
t SO (Note 9) 37 38 PI (Note 8) 

PO (Note 8) 39 40 t 2 ms C!k (0. C. ) 
DMDOB 00 (OC#) 41 42 DMDOB 01 (OC#) 
DMDOB 02 (OC#) 43 44 DMDOB 03 (OC#) 
DMDOB 07 (OC#) 4S 46 DMDOB 06 (OC#) 
DMDOB OS (OC#) 47 48 DMDOB 04 (OC#) 
DMDOB 09 (OC#) 49 so DMDOB 11 (OC#) 
DMDOB 08 (OC#) Sl 52 DMDOB 10 (OC#) 
DMDOB 12 (OC#) S3 54 DMDOB 13 (OC#) 
DMDOB 14 (OC#) 5S S6 DMDOB lS (OC#) 
HI S7 S8 t 64. I µs (0. C.) 

t Mem Clk (160 ns) 59 60 t Keyboard Strobe (O. C.) 
t Ground 61 62 1' Ground 

All lines are negative true unless otherwise noted. 

t Only lines used -on DAM (See Memory 
connections for DAM JZ.) 

DISPLAY ADAPTER AND DAM BACKPLANE CONNECTIONS 

Figure 6-1. Processing Unit Backplane Wiring 
(Sheet 4 of 9} 
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CONNECTOR J2 

SIGNAL 
CONNECTOR JI 

PIN NUMBER 

ALL U NES ARE NEGATIVE TRUE UNLESS OTHERWISE NOTED 

MODELS 1014 & 1005 DA/MC/FB BACKPLANE CONNECTIONS 

SIGNAL 

SIGNAL 

+5V 

GROlND 
PLlITTET 
JE:'g~5 
PWRSTATUS2 

+ 
fil BlJS BIT 6 

~IN"B[fJ4. 
ADDR rn1!f Tir 
ADDRIN BIT 8 

~IKII12 f4 
'6 

GROUND 
25MHZ 

DArA-8Brr:1r h~c"J: 
+35V 

JFIJ:f 

DATA~;1fiWoff 
t5V 
DATA UT WI NDOW D<SiM 
R Rill 

R UNO 
T t5t 1f9Tl •• 

UT BIT 11-.C: .C. 
UFll> 

v 
+ v 

~ltfm -ow 
~ 

D 
-..,v 

- Figure 6-1. Processing Unit Backplane Wiring (Sheet 5 of 9) 

PIN NUMBER SIGNAL 

I 2 1/0~ Tll 
3 4 I 0 BUS TIO 
~ 6 l(Q_BUS f9 
7 8 I 0 BUS T 8 
9 10 I 0 BUS T4 

11 12 IZ'Q:BUS T7 
f3 14 I fO 
15 16 I TI 
Ir I[ lZQ: 
19 ::][ 

2T 22 T 
23 24 12 

""23" 26 
"XL 28 
~~ T II 

31 32 T9 
33 T i3 
~ 15 
~ i3 

~ 
7 

43 INTERVAL TIMER 
45 46 ADDR IN BIT 5 

47 ::J[ ~v 
49 50 GROUND 

-s1 ~ >_Q\.IT Bl me:.,.. 
~..-2! fl5A'r A_.Q!L.ID • C. 

55 56 
-s'f 08 T+5Y 
59 60 +:isv 

61 02" 
63 64 DATA OUT BIT 4 O.C. 
~ 66 1-QATA...QllT BIT 6 W.c:r 

67 68 I PL PB:I J\iQl 
~ 7C +5V 

71 72 
73 74 IPL PB N 
75 76 -35V 

7'I ~ DATA OUT BIT 8 0 C. 
79 80 lour BIT JO o.c. 

!fl 82 ND 
83 84 
~ 86 LOCK 
::]I 88 LQUT BIT 13to.CJ 
:]:9 90 DATA OUT BIT 15 o.c:r 

91 ~ l-35V 
93 94 

95 96 DEVICE ADDR WINDOW DAWf 
97 98 GRQ!IND 
99 100 +5V 



"' I 
00 

CONNECTOR J2 
SIGNAL PIN NUMBER 

+5V 1 2 
GND 3 4 

5 6 
+35V 7 8 

CONNECTOR J2 9 10 
SIGNAL PIN NUMBER SIGNAL +5V 11 12 

13 14 
AC I N_!Yi)_ 15 16 

17 ~ ACIN B 19 

+5V l 2 +5V 
+5V i _A_ +5V 

• -ws 5 6 * vss 
21 22 
23 24 

. 2 ][ •J.§:X 
GlSiP 9 10 GND 

GND 25 26 
27 28 

GND 11 12 GND 
+ITV 13 14 +1W 
-l2V 15 16 -l2V +12 29 30 

~ .21 32 

~ 3! it-
37 38 

17 18 
19 20 
21 22 
23 R 

-!2 -1? 40 
....1J ~ =! 46 

+5V 47 48 

25 26 
GND 27 28 GND 

29 30 
_iiliP 31 32 GND 
+5V 33 34 +W 

35 :)6 GND 49 50 
51 52 

GND 53 54 
~v 37 38 +35V 
-35V ~ 40 -35'\i 
+ov 41 42 +W 55 56 
+5V 43 44 +5V +5V 57 58 

45 46 +5V 59 60 
GND 47 4B D 61 62 

49 50 PS SYNC 63 64 
51 52 65 66 
53 54 GND 67 68 
55 56 +5V 69 70 

GND 57 58 GND 71 72 
D 59 60 GND 73 74 

+5V 61 62 +5V GND 75 76 
:!:£ Zll.. 

79 80 
GND 81 82 

MODELS 1005, 1008 & 1014 POWER SUPPLY SW2000 BACKPLANE CONNECTIONS 

+5V 83 84 
D ~ _]Q_ 

87 88 *NOT ON 1008 

89 90 
:I4UVSX 91 92 
:120'{I VS~DD 93 94 

-35V 95 ::Y6 
GND 97 98 
+5V gg 100-

Figure 6-1. Processing Unit Backplane Wiring (Sheet 6 of 'l) 

SIGNAL 

+5V 
GND 

+325[ 

+5V 

AC I NJ.'lil: 
AC IN_fil 

G_t!Q_ 

+12V 
~v 
GND 
~ 

-12V 

ND 

GND 

+5V 
+5V 

D 

GND 
+5V 

GND 
+35V 

GND 
+5V 

:::r>:ND 

vsx 
VS~DD 
-35V 
GND 
+5V 



CONNECTOR J2 
SIGNAL PIN NUMBER SIGNAL 

+5V 1 2 +5V 
4 _Q_ND 

±ill' ! I 
9 10 

11 iI 
Jl. 1.£ 
]]: 16 
1 18 
19 20 
21 22 
~ ::K 

2$ 26 

~ :£!!.: 
illY 30 +12V 
~v 31 32 
GND 33 34 

ji 
-rrv 9 40 -12V 

1 :£ 3 
46 

4 48 
50 

1 52 
GND 3 54 GND 

~ 
Oil 

59 60 
61 62 
63 K 
~ 66 

D 2Z: ~ 
~ :Z2: 
71 72 

K 
7 76 

~ 78 
00 

1 82 
84 

GND 85 86 

I: BB 

~ ~ 
93 94 

=35\' :w- :x 
~ -;: ~ GND 

+5V 

MONITOR CONTROLLER BACKPLANE CONNECTIONS 

Figure 6-1. Processing Unit Backplane Wiring 
(Sheet 7 of CJ) 
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CONNECTOR Jl 
SIGNAL PIN NtJ'MBl:R SIGNAL 

+sv I 2 +5V 
Ext. Inter Sig 7 {O. C.) 3 4 Ext. Inter Sig 3 {0, C,} 
Ext. Inter Sig S (0. C.) 5 6 Ext, Inter Sig 4 {O. C.) 
Ext. Inter Sig I (0. C.) 7 s Ext. Inter Sig 8 (O, C.) 
Ext. Inter Sig 2 {O. C.} 9 10 Ext. Inter Sig 6 (0. C.) 
Ground II 12 Ground 
Status In 13 14 I/O Fla.g Window 
Address In 15 16 Data In 
Req. Start Window l7 lS Data Out Window 
I/O Reset (0, C,) 19 20 Device Addr. Window 

~J~~u~e:~e~t(~·c~·)> 21 2Z I/OBus Bit3 (O.C.) 
23 Z4 t DMA Priority 2 (OUT) (Note 7) 

t DMA Priority 2 (IN) Z5 Z6 Keyboard Clear (0. C.) 
{Note 7) (Note 5) 

Ground Z7 ZS Ground 
Keyboa.rd Data (0. C,) 29 30 I/O Bus Bit 0 (O.C.) 

{Note 5) 
I/0 Bus Bit l (O. C.) 3l 3Z OMA Priority l (In) (Note 7) 
OMA Priority l (Out) 33 34 I/O Bus Bit 7 (0, C,) 

(Note 7) 
1/0 Bus Bit 6 (0. C.) 35 36 CE Priority (Out) 
Processor Reset (0, C.) 37 3S Console Stop (OC) 
Controller Stop 

I 
39 40 2 ms Clk (O.C,) 

110 Bus Bit 4 (0. C.) 41 4Z I/O Bus Bit 5 (0. C.) 
t CE Priority (In) 43 44 PL Reset 

1/0 Bus Bit 11 (0, C.) 45 46 I/O Bus Bit 10 (O. C.) 
Ground 47 4S I/O Clk In (160 ns)·{Pos. True) 
I/0 Bus Bit 12. (0, C.) 49 50 1/0 Function Bit O (0. C.) 
1/0 Function Bit 1 (0. CJ 51 5Z I/0 Bus Bit 8 (0. C.) 
110 Bus Bit 9 (o.C.) 53 54 I/0 Function Bit Z (0. C.) 
I/O Function Bit 3 (0, C.} 55 56 I/0 Bus Bit 15 (0, C,) 
Ground 

I 
57 5S 1/0 Bus Bit 14 (0. C.) 

I/O Flag 59 60 I/O Bus Bit 13 (O, C.} 
+5V 61 6Z Keyboard Strobe (0. C,) {Note 5) 

AU lines are negative true unless noted otherwise. 

t Not On 1008 

MULTIPLEX CHANNEL CONTROLLERa,1/0 CONTROLLER AND 
MOTHERBOARD BACKPLANE CONNECTIONS 

**1018/l 025/l 030 

tonly signals used on 1005 &. 1008 also on 1005 CPU Enhancement #3 
is used and Pin 86 is unused. 

ttuaed on 1005 only, 

CONNECTOR J2 
SIGNAL PIN NUMBER SIGNAL 

t +sv 1 z t +SV 
tGround 3 4 t Ground 
tProc, Clk 5 6 t Mem. Clk (160 ns) 

tt +35V 7 s t 1/0 Clk (160 ns) (Pos, true) 
Enable O 9 10 Ena.ble l 
Enable 2 II lZ Enable 3 
Enable 4 13 14 Enable 5 
Enable 6 15 16 Acknowledge 0 
Acknowledge b l7 lS Acknowledge 5 
Acknowledge 4 19 zo Acknowledge 3 
Acknowledge 2 21 zz Acknowledge l 
Enable 7 Z3 Z4 Acknowledge 7 

Adapter Data Bus 4 (OCX) 25 26 Adapter Data Bus 5 (OCX) 
Adapter Data Bus 6 (OCX) 27 ZS Ada.Mer Data. Bus 7 (OCX) 

t +12.V 29 30 t +IZV 
tt -35V 31 3Z TP(Jll-7)* 

t Ground 33 34 t Mem Clk (160 ns) {Pos. true) 

Request l 35 36 Request 0 

Request 3 37 3S Request 2 
39 40 t -l2V t -12.V 41 4Z TP(Jll-9}* 

Search Char. Found 43 44 Status In 
TP(Jll-14)* 45 46 !CB REQUEST(OCX) 
Request 4 47 4S Request 5 
Request 7 49 50 Request 6 

t 25 MHz Clk 51 5Z Addr. 14 
t Ground 53 54 t GND 

TP(B3-4l* 55 56 TP(J8-l)* 
Adapter Data Bus l {OCX) 57 5S Adapter Data Bus 0 (OCX} 
TPCDCJ-10)* 59 60 TP(Fl2-7}* . 

Adapter Data Bus 2 (OCX) %~ 6Z *~(~\e;_~)~ta Bus 3 (OCX} 64 
TP(JB-4)* 65 66 Addr, 15 

t Ground 67 6S t CPU Enhancement #1 
System Reset 69 70 t 2MS CLK (O.C.) 

7l 7Z t Keyboard Clear (O. C.} 
73 74 

t ~i;,i.-~~ -~~ (0. c.) CP~ Enhancement #,\ 75 76 
t (1/0 Up Mem Sel) 77 7S 

79 80 lnh. Trans, On This Byte (OCX) 

TP(ElS-2)* 81 S2 TP{Fl6-5)* 
S3 84 Data R~quest (OC*) 

t Ground SS S6 t Mem Spe8d Cntl* 
TP(Fl3-3)* 87 SS 

t CPU Enhancement f4 S9 90 Order Out 
Request Reset 91 92 Mux Clk 
Stop Reset 93 94 Byte Count Zero 

tt -35V 95 96 t CPU Enhancement #2 

t Ground 97 98 t Ground 

t +5V 99 100 t +5V 

Refer to NOTE 12 
*1018 Only (TP(XX-X) only on Mux). 

Figure 6-1. Processing Unit Backplane Wiring (Sheet 8 of 9) 



CONNECTOR Jl 
SIGNAL PIN NUMBER SIGNAL 

CONNECTOR Jl 
SIGNAL PIN NUMBER SIGNAL 

+5V I 2 +5V 

+5V I 2 +5V 
3 4 KB CLK 

VSYNC DRIVE 5 6 
VIDEO 7 B 

9 10 
GND II 12 GND 
H SYNC DRIVE 13 14 

15 16 
17 lB 
19 20 
21 22 
23 24 
25 26 

GND 27 28 GND 
KB TEST 29 30 

31 32 
+5V 33 34 +5V 

35 36 KB LOAD 
37 38 
39 40 
41 42 
43 44 
45 46 KB DATA 

:7ND 47 48 GND 
49 50 
51 52 
53 54 
55 56 
57 58 

·.EYLOCK GND 59 60 KEYLOCK 
·-SV 61 62 +5V 

GND 3 4 GND 
5 6 

+35V 7 8 +35V 
9 10 

+5V II 12 +5V 
13 14 
15 16 
17 18 
19 20 
21 22 
23 24 
25 26 
27 28 

+12V 29 30 +12V 
-35V 31 32 -35V 
GND 33 34 GND 

35 36 
37 38 

-12V 39 40 -12v 
MAGCCRL 41 42 ABAL 
TEST MODE 43 44 LINE MONITOR 

45 46 
+5V 47 48 +5V 
LED 5 49 50 LED 6 
LED 7 51 52 LED 4 
GND 53 54 GND 

55 56 
LED 3 57 58 LED 2 
LED 0 59 60 LED 1 
RD 61 62 co 
SCR 63 64 DSR 
RI 65 66 SQ 
GND 67 68 GND 
+5V 69 70 +5V 
SCT 71 72 CTS 

1001/A 
DTRL 73 74 OTR 2 
DATA/STATUS 1 75 76 DATA/STATUS 2 
+35V 77 78 +35V 
DATA/STATUS I RET 79 BO DATA/STATUS 2 RET 
DEMAND IN I 81 82 DEMAND IN 2 
+5V 83 84 +5V 
GND 85 86 GND 
ROI 87 BB RD2 
OSR/CDI 89 90 OSR/CD2 
50 91 92 RTS 
TEST CLK 93 94 DTR 
-35V 95 96 -35V 

GND 97 98 GND 
+5V 99 100 +5V 

1001/A - Figure 6-1. Processing Unit Backplane Wfring (Sheet 9 of 9) 



SIGNAL 
I CONNECTOR Pl 

PIN NUMBER SIGNAL 
I CONNECTOR P2 

PIN NUMBER 

DATA REQUEST 1 GROUND 1 

+5V 2 GROUND 2 

KEYBOARD CLEAR (67 MS) 3 -12V 3 

GROUND 4 GROUND 4 

REQUEST* 5 5 

GROUND 6 ADDRESS 14 6 

GROUND 7 ADAPTER DATA BUS l 7 

GROUND 8 SEARCH CHARACTER 
FOUND 8 

ACKNOWLEDGE** 9 ADAPTER DATA BUS 4 9 

ACKNOWLEDGE* 10 ADAPTER DAT A BUS 5 10 

STOP RESET 11 ADAPTER DATA BUS 2 11 

64. l µS CLK 12 GROUND 12 

SYSTEM RESET 13 +12V 13 

BYTE COUNT ZERO 14 ADAPTER DATA BUS 0 14 

ICB REQUEST 15 ADAPTER DATA BUS 7 15 

MUX CLK 16 ADAPTER DATA BUS 6 16 

REQUEST** 17 ADDRESS 15 17 

STATUS IN 18 2 MS CLK 18 

REQUEST RESET 19 ADAPTER DATA BUS 3 19 

+5V 20 INH TRANS ON THIS 
BYTE 20 

ORDER OUT 21 21 

ENABLE** 22 +5V 22 

ENABLE* 23 +5V 23 

+5V 24 +5V 24 

Figure 6-2. Motherboard Adapter Interface, Wiring 
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PIN 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

SIGNAL 

+5V 
+5V 
GROUND 
GROUND 

+35V 

+12V 
+12V 
-35V 

GROUND 

PIN SIGNAL 

34 
35 
36 
37 
38 
39 -12V 
40 -12V 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 GROUND 
54 GROUND 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 

NOTE 

ALL PINS IN ALL BOARD SLOTS 
ARE BUSED TOGETHER. 

PIN 

67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 

Figure 6-3. Remote Concentrator Backplane Wiring 
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SIGNAL 

GROUND 

+35V 

GROUND 

-35V 

GROUND 
GROUND 
+5V 
+5V 



FANS 

•POWER SUPPLY 594543 MAY ALSO 
BE USED. WHEN IT IS USED THE 
WIRING IS THE SAME AS THAT FOR 
THE 1010/1015 EXCEPT THAT THE 
2fN AND 24V OUTPUT LEADS ARE 
TAPED BACK INTO THE HARNESS. 

10 

AITBi 

TBI 

2 

4 

5 

6 

7 

TB2 

3 

4 

6 

7 

POWER SUPPLY 594438* 

Figure 6-4. Remote Concentrator Cabinet AC Wiring Diagram 



llOV 

FOR 220V 
APPLICATION 

E12 chO 
FOR 
APP LICATION BACKPLANE 

ASSY 
E93043961 

TO MONITOR 

m~s 

R26 

A 

Sl c 
B t------; 

01--i 

POWER 

.J 
OSI 

B 

A 
S3 

B 

KEYLOCK 

FROM 82-2 

otto EB EIS E16 El7 EIS 

~~ 
~i TO MONITOR 
] ELECTRONICS 

_Cit-;-2A;22ov --~---t- -+-----
2A/110V 

1 
((SHELL) ~(TIP) ~ 

...I. 2 

! rh 
I 

...! jl L.:::3040 9010 

l 81 
\; 8 0 0 

J2 
------

I 
l 1 c c -= -= 

I S2 

i ]1 

1 82 
J 2 

I L 
I 
I 

L~~ ASSY 093~5~_1 __ -- -- - ---_J 
Figure 6-5. Processing Unit 1001/ A Cabinet Wiring Diagram 



FOR 220V 
APPLICATION 

(VIDEO AMP) A2-El ..__,_ ___ _ 

. t-t2SE12 El3 r2i 
(VIDEO AMP) A2-E2 -- I w 

FOR 1 IOV 
APPLICATION BACKPLANE 

ASSY 
E860542 

TO MONITOR 
ELECTRONICS 

rn 
R26 

A 

5 l 
C 4A/220V 

Bf--­
D f--, ,__ __ __. 

POWER 

D51 

Pl 

52 

53 :J== 
KEYLOCK 

E2 E3 E4 

FROM B2-2 

E2 [,lL ,.!!.. 
D ,__ l--

E5 EB ElO E7 E9 E6 

t ]1 

1 11 

MODEL 1005 

Figure 6-6. Processing Unit Model 1005 Cabinet Wiring Diagram 
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AC { POWER 
INPUT 

L L 
I FLl 0 
N A 2 
E D Sl 

FANS 

IPL 

S2 

BACK PLANE ASSY 

MODEL 1010/1015 

10 

AlTBl 

POWER SUPPLY 

~ 
115 

WIRING FOR ACME PS 

I 
I 

I I 
I I 
I I 

I I 
1 I I ,---, l L+-: 

I I I 7 
I I I 6 

I : I 5 
I I I 4 

I I 1 3 l L'-------ir--t ~ 
WIR'iN°GFOR FARATRON PS 

Figure 6-7. Processing Unit Model 1010/1015 Cabinet Wiring.Diagram (Sheet 1of2) 



"' ' .... 
CD 

FOR 220V 
APPLICATION 

FROM 82-2 

E4 

El E2 to E7 EB E9 EIO 

FOR llOV D D 
APPLICATION 

BACKPLANE 
TO MONITOR ASSY E932302 
ELECTRONICS m 

R26 

A 

Sl c 
8 

D 

POWER 

A 
OSI 

8 

PL 

4 
(NO) 

S2 (NC) 
I 

1c 
Figure 6-7. 

G-W220v ----;;:;-
4A/llOV ~ 

1"< I 
l(SHELL) "" (TIP) ~3 

i ~ 
I 
I ...r 

i Jl .., 
81 

112 

I ~ 
I 

] 1 

82 

I { 2 

l 

I 
I 

~~~s~~1~ _J 
Processing Unit Model 1010/1015 Cabinet Wiring Diagram 

(Sheet Z of Z) 



Figure 6-8. 

! ___ _ 

" 
6.A.C" PLP>.Ne 

8'-04<oZ.61 

I l 1111 Jtt J~_ u=.-1= ==::___J 

L--l-U-1-------jl a.RD •SV I 
Povve.;:i. !>U?P\..'C I j 

A5q~S0:,.;3 

_J 

MODEL 1014 

. U •t Model 1014 Cabinet Wiring Diagram Processing Dl 



"' I 
N 
0 

r-----------------------
1 

I 
(BLK) l 

Sl 

@HJ 

L ___ ----- ---

;- - - - - - - - - -1 
I I 

110/HOVAC I I 
--i-'5_"_'<"-----'1----1 i=L 1' I 

(c;;.R"4.) 

El 

•• 

OSI 

l'SA I 
I 

I 
I 
L _______ I 

Fl'."-1 A'SS'< (Al) 
8<C.Ote.8<>G7 

Al/TBl 

4 O'T 06 O• 010 

L-----------'1 TISl-S {.\-\OT) 

I 
I 

'-------------t1 'T1!>1-~(N'C.U·) 
1_ __ - - -

8A.CKPLl'.NE ASS'( 
532145 

POWER 5'1.Jf"PLY 

- - - --1 
I 
I 
I 

I 

I 
T&J·l Tai-Z. l 
------------------...J 

Figure 6-9. Processing Unit 1018 Cabinet Wiring Diagram 



"' I 
N 

RED 

AC INPUT ASSY 

RED RED 

- :c I 

FLI 
A594389-1 

l BACKPLANE ASSY 

WH 

RED 

RED 

} FANS FROM 
PS I 

FROM 
PS 2 

POWER SUPPLY 1 

WIRING FOR 
TBl ACME PS 

AC HOT 

6 Le NEU 
AC GND 

}To FAN 

L- NO I 
__J Figure 6-10. Processing Unit Model 1020 Cabinet Wiring Diagram 

TBI 

FAN 1 

FAN 2 

FAN3 

FAN4 

POWER SUPPLY 2 

WIRING FOR 
TBI ACME PS 

TO FAN 



"' ' N 
N 

AC. INPUT A,SSY 
------- - ---- --- -

INPuT I {------< 
~I POWER. 

CABLE 

---oE'-+- GND 
~----

Kl 

"'' 1.SK 
aw 
R~ I 
I.SK I 

3W 

NOTE: SOME 1025 CABINETS 
USE 4 POWER SUPPLIES 

POWER SUPPLY *a 1----1 
I I 

TBI TBI 

• 7 

<O 

5 
f-'-'~=~-+-----+W=HT.-., 4 

:-1 
C 1 BACKPLANE A.SSY 

_ _:__j 
1------------ ·-· 

---------1 FAN A5SY 

rJ 0 ri ri 1· 

" '3 .. s co 7 8 TBI I 

L 

Figure 6-11. Processing Unit 1025 Cabinet Wiring Diagram 
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AC: INPUT l'\SSY 

I 

---- - -- - ---' 

~ 
C 1 BACKPLANE 11.SSY 

_:_j 

L 

FAN ."\SSY l 
I 
I 

AC GND 

~ AC 1-\0T 

~ :·=--:_v_J 

.-----1----G~R~N'-'-!G f-----+~A~C~G=.oN~0'--1----G=->R"'-j 

1"61 

I 
7 

Wl<T 

s 
4 
3 
c. 
I 

"TSI 

7 

G 

s 
WHT 4 1--~~-+~ 

1-'-'~---+-------l~BL~ 3 

Figure 6-12. Processing Unit 1030 Cabinet Wiring Diagram (Sheet 1 of 4) 



PSI 

PSC. 

BACKPLANE. 

,- Al4 AIS 

L _J _ _J 

JI 

3~4,33~ 
3'\-
1, e.) '3 I, I 
'3C:~Gl/i.2 

S",<'> 

" I 

Figure 6-12. Processing Unit 1030 Cabinet Wiring Diagram (Sheet 2 of 4) 
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P54 

BACKPLANE 

I 
- __L_ 

Figure 6-12. Processing Unit 1030 Cabinet Wiring Diagram (Sheet 3 of 4) 
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PS2/T82 

PS1/TB1 , 
I 

SP+ + VSS/VDD I 
ST2 + + vsx 

+ +12 

SYNC+ I 
+ 35+ I +;+ 

[~ I 
I 

+5+ I GRD+ + GRO 

u 
I 
I 
I 

+ +35 I GRD+ + -35 

+SYNC 

I + GRD 

vsx + + ST1 

vsS/voo + + ST2 I 
Sp+ +SP I SP+ 

SP+ +NO 

I 
~ 

filI}E- __J 

+ +EXT IPL 

ST2 + +vsstvoo I "'. + vsx 

GRO + I SYNC+ + -12 

-35+ +GRO 

I 
+ 35 + 
+5+ 

I 
I 
I GRO+ +GRD 

+ +5 

I u I 
I + +5 

+ +35 

I GRO+ + -35 

+SYNC 

I + 12 + + GRD 

VS)(+ +ST1 

vss/voo+ +ST2 

I 5P+ +SP 

Se+ +SP 

I +SP 

5'+ 

I 
PS3/TB3 

I 
y PS4/TB4 

Figure 6-12. Processing Unit 1030 Cabinet Wiring Diagram (Sheet 4 of 4) 
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Figure 6-13. 1001 I A Backplane Schematic Diagram 
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rssy 9303-12.--

LOGIC CARD 
------, 

PRE-AMP CARD 

MONITOR 
CONTROLLER 
CABLE 
AS$Y 593348 

KEYBOARD 
CABLE 
ASS'( ")30520 

Al) 
POWER 
SUPPLY 
8(,4107-3 

<H--':~~~~--lT17l---l---nE4 
Ell 

220 
110 1'110 
" ,---, 

-12V 

J6 "" 

i---
1 

I 
I 
I 
I 

_____ _J 

BUSY 

D$1 

A$SY 93030<0 I 
(A"l) { 

p3 IATA. ~ 
>--"'=_,_,,.._.,...,__ DATA I 

¥0KEGNO 

~ERROR 

DS2 

'5V 
+l2V 
-12v 
GND 
GND 
GND 
IATA 
GND 
7\6A 
GND 
THRIFT 
GND 
GND 
GND 
GND 

P.,BA { ~T 

C.OMMO N{ SHLP 
THRIFT c.-T 

+ 

I 
I 
I 
I 

___ _j 

52. 
HEAD $ELECT 

Figure-6-14. Magnetic Stripe Credit Card Reader Wiring Diagram 
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APPENDIX A. FEATURE BOARDS 

EMULATOR NAME 

3272 Local (4 sheets) 

2848/2260 Local (2 sheets) 

TABLE OF CONTENTS 

2848/2260 Local, Version 1 with Multiple Printers 
(2 sheets) 

2848/2260 Local, Version 2 CIC (3 sheets) 

Eastern TSO Local 2848 (2 sheets) 

3270 Remote CBI Retail Credit (3 sheets) 

3271 Remote 863373 (3 sheets) 

3275 Remote (2 sheets) 

PARS/IPARS using Initialization Program (4 sheets) 

PARS/IPARS System Configuration (2 sheets) 

Continental Airlines 593822-19 (2 sheets) 

Continental Airlines 2848/2260 (2 sheets) 

Panamac 863081 (2 sheets) 

2848/2260 Remote (4 sheets) 

Trans Union 2848/2260 Remote and TTY 
Concentrator (2 sheets) 

TRW Credit Data System Remote 2848/2260 and TTY 
Concentrator (2 sheets) 

Uniscope 863165 (4 sheets) 

Midwest Stock Exchange (2 sheets) 

Qantas Europe (2 sheets) 

Qantas Australian 425 Emulator (2 sheets) 

3271 Enhanced Emulator (5 sheets) 

3272 Enhanced Emulator (4 sheets) 

Uniscope 933259 (4 sheets) 

Eastern Airlines Uniscope 933325 (4 sheets) 

American Using Initialization Program (4 sheets) 

3271 Remote 933388 (2 sheets) 

3271 Remote 933306 (2 sheets) 

Honeywell 7700 (9 3 3428) (2 sheets) 

Downline 3271 Remote for Raycheck (933494) 
(2 sheets) 

CCLCU 863426-C (2 sheets) 

SDLC 3271 Remote 933457 (3 sheets) 

Eastern UNIPARS (933359) Using Initialization 
(4 sheets) 

Sears 3271 Remote 933172 (3 sheets) 

New York State U250 (933742) (4 sheets) 

FIDS/Continental Airlines Special (933927-19) 
(2 sheets) 

A-1 

DOCUMENT 
NUMBER 

44-10030 

44-8055 

44-8067 

44-8063 

44-8056 

44-8065-1 

44-8098 

44-8099 

44-8016-3, 44-8016-4 

44-8017-1 

44-8066 

44-10051-1 

44-10052 

44-8059 

44-8058 

44-8057 

44-8062 

44-8054 

44-8069 

44-8068 

44-10071 

44-10072-1 

44-10087 

44-10118 

44-10119 

44-10121 

44-10122 

44-10143 

44-10152 

44-10159 

44-10162 

44-10167 

44-10180 

44-10182 

44-10196 



APPENDIX A. FEATURE BOARDS 

TABLE OF CONTENTS (cont) 

EMULATOR NAME 

Downline 3271 Remote Emulator 
Raycargo 933949 (3 sheets) 

3274/3276 Remote Emulator (4 sheets) 

Eastern Speed Mail/Demand 593822-20 
(4 sheets) 

Frontier PARS/IPARS Emulator Using 
1977 (4 sheets) 

American Emulators (4 sheets) 

Pitney Bowes Emulator 933259-3 (4 sheets) 

Travelers Disc Backup 933403 (3 sheets) 

A-2 

DOCUMENT 
NUMBER 

44-10208 

44-10209 

44-10211 

44-10212 

44-10213 

44-10220 

44-10222 



FEATURE BOARD A TO B CONVERSION 

!=._ ~ !=._ B 

Chip Chip Pin Prag Chip Chip Pin Prag 
Loe ~ Loe Nao Bit Loe Switch Loe Nao Bit 

A4 8 B4 9 0 D4 8 B7 9 48 

l 
7 8 1 

j 
7 8 49 

6 7 2 6 7 50 
5 6 3 5 6 51 
4 5 4 4 5 52 
3 4 5 3 4 53 
2 3 6 2 3 54 
1 2 7 1 2 55 

A6 8 18 8 D6 8 18 56 

j 
7 17 9 

j 
7 17 57 

6 16 10 6 16 58 
5 15 11 5 15 59 
4 14 12 4 14 60 
3 13 13 3 13 61 
2 12 14 2 12 62 
1 11 15 1 11 63 

B4 8 BS 9 16 

l 
7 8 17 
6 7 18 
5 6 19 
4 5 20 
3 4 21 
2 3 22 
1 2 23 

B6 8 18 24 

j 
7 17 25 
6 16 26 
5 15 27 
4 14 28 
3 13 29 
2 12 30 
1 11 31 

C4 8 B6 9 32 

j 
7 8 33 
6 7 34 
5 6 35 
4 5 36 
3 4 37 
2 3 38 
1 2 39 

C6 8 18 40 
7 17 41 
6 16 42 
5 15 43 
4 14 44 
3 13 45 
2 12 46 
1 11 47 

A-3/4 





PTS 100 FEATURE BOARD 'e' AND DA/MC/FB CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS FOR 
3272 LOCAL EMULATOR 

~·i.., 

"'' 
:}~· 

":df:ill.~~~~;J~fll';:~.unum t JL20NSOMEOl.PllKIAIDS 

960CHDIVICESAUNOT 
Al.LOWED ON MIXED SYSUMS. 

••WffENIMTAPllOOUC:TSUNE 
PIUN'l'WAllUSEDTHESIATUS 
SWITCllES (fl) ON Tl1E ....... I.La 
...OAf'TERNIJSTBESHTO 00010ll1W 
SEE Non ON HVHU fC..A,t,C & D, 

MAN.UiLD.o,t.o, ASSOCIAUDCONFIGUll.t.TIONCOHllOL 
CHIPUX: WOIOIYT£A~mH!llOO 

DA/Mt/fl ~'If~ ,.j_-" ii~12c_.._~m~· -I 

*'·'' :::: .,. 
11,lt •.. ... 
16,17 

. " 
110 9 

~SWITCl'GJSmlNGS 

$WITCtl«IKtJ«llCJtlllll211lCJt6'1XIS6'lClll 
1 ••••• 

3 DfEN I MN OPEN MN 0HN 
4 CW1N Cl.OH Ol'IEN Cl.OU OPEN CLOIE 
S a.IN OPIN OP&I OPEN CUlSE CL05E 

Cl'IN C.CSI! CLOS! CLOSECLOII .... 
'CPl'I0"'51 

5Wllal1 ·CLOSETODISPl.A'l'INHNll,lfDfl!LDAf 
t.OWR INRNlllY LfV8. ~lCl12 Of!Ji 

SWllCH 2 - CLOSE TODISft.AY INl1N51FD Fl&OAT 
HIGHlll.INTINJllYLevB.(SWITCHIOl'Of 

S'Mr::H7 •OPlil'lllltllN•CIMKOfMfMOIYIS 
INTAU!DontawlSICl.OH 

$W11011 •OftN'Ml!NONl.Yl21COFM!MOlf'l'I$ 
lNITAUlDOfllaWtHQOSE 

'"'TCHllSFOllPL 
LOCAllONl5, "7153· 

lfl •i'iii.•IPl.$W•IP9•WDT+ 
DOVQ•OPL•lflSW 
("+WDl), 

RI\• iil·IPl.SW•(N+WDT• 
OOVQ•Pfl.·11111.SW• 
(N+Wl>Q+DOl/Q. 

1ruw-i.LSWltcH 
11'1.SW-IPLSWITCH 
"•IPLPU5..u?TON 
WDT•WATCHDOGTllo!B 
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WHEN ANT 0 0£\/!(£ IS CONNECTED TO A MULTIPLEX CHANNH PORT 

INSERI SCREWS INTO THfS[ 
SCUW SWITCH!S ON [Ii! 

~H~T~it~:'.:fi6)1U60ER,----------~~ 
~t=OAPTER,~ MUUIPLEX CHANNH POllT 

CAROUADER r 
TTY ('Ml1H TO) 
CASSHH 1,17 I 1.1111 3,19 I 4,20 1,n I a,2~ 
MODEM, All MODELS IWlll!l TO 
ANO !iAlF DUl'l.EX) 
ftlNH•S 

TTV{REAOfROM) I 9,25 I 10,26 I l1,27 I 12.28j 13,29 I r~.JO j 15.31 j 16,32 
MODEM, All MODUS (R!AO 
FROM) 

CASSHH IS ASSIGNED TO PORT 0 OF FIRST 
MULTIP\.IX CHANNEL CONTROi.UR 

POllT l AND 2 Of HRST MUlTIPlEX CHANNEL 
CONTROll~ ARE NOT USED 

fllST PRINTER IS ASSIGNED 10 POii 3 Of 
fl.ST MULTIPLEX C!iANNEt CONTI!Oll~ 

ADDITIONAL PRINTERS AllE ASSIGNED TO All 
OTHER PORTS (SH "PRINTEll" D£VICE ADDllESS 
ANO INTEHUl'T ASSIGNMENTS). 

TERMINH JOO PR1NHR 'w· ,~. 
.ltj .. B. 

5921SJG98 S92153GIOI 

Ia: 'B'~· ,~. 

n 8~9 
59215JGl0l S92l5JGl24 

SPECIAL U,Yf!iEON INHRfACE 80.oJl.D 
At REAR CfNHR OF CENTRON!CS 
PRINTER SHOULD Al SO !iAV! !Hl 
FOLLOWING STRAPS MADE, f.l ·U, 
!~·[6. E7-E9, £10-\ 11. 

·~~~T~g~(~HI~ ~;~~ ~~Llrr::: kc~~~~[~ 
DATA. 

CIC PATCHES 

OR~O 
@ Ii'> 

~ 
L~ 
~ ® 
@ ® 
@ @ 

® ® 
@ @ 
@ @ 

N . . 
® ® 

K6 BOARD l0CAH0N J<;.2 

THIS PATCH .l.llOWS INTERIUP'T 
MOU THAN 16 LEVEL 4 

~~CE~l[g'(~!215:JG88) (5921SJG39) 

DEVICE AO~ESS ANO INHRRUPl ~ss1GNMEN1) 

lNTf.RRUPl 
MUX NC.. PORT NO. UVEl 

CASS ETH 0 ' k!Y80~DS 0 
CIC N,A 
Pll.INIERS l-4 0 
PRINIERS5-12 \ 
PRINTERS IJ-21] 2 ff 

MUUll'LEX CHANNEL CONTROLLER 

Dl~AllE/ENA8l~ POil 7 ~WITCH' 

SI OISA8US ACK, £NB & RlO UNfS TO MUX PORT 7 

~,; 6~?~~~EH~~~~~AT s ~~i ~ ~~~6'.i.~~s 1A~oA~~F 
fOR MUJ<{S) THAI oms NOT HAVE HY80AllDS. 

'SOMt MIJLHPLEX CONTROLLERS 
HAVE NO SWITCHES. THlSE ARE 
NOT ALWAYS ltff!RCHANGEA8lt,, 
REFER TOFIHD BULLETINCM--OM-\. 

MUlTIPLfX CliANNEL CONfaOllER ADDllESS PATCH 

1(<' ,<;)116 

@ ® 
® @ 
@ @ 
@ @ 
@ ® 
@ ® 

@19 

°' lOARD 
LOCATION 

~~/1~~x 
CHANNEL 
AOOlfSS 

~g::~ 
AOOR 2 
ADDR 3 
AOOR-4 
ADOll 5 
ADOll 6 
A.DOit 7 

MAAI 
THESE 
PATCHES 

!~1!1!! 
1 Ol-4T013 
I 01!4TO 9 

MUlTIPUX CHANNEL CONTROllfR 
INTEHUPTPATC11ES 

@ 
@ 
@ 

® 

@ 

H'" 
_____J ~ 
5921SlG66 592J53G6S 

1(1 90AROLOCAT10N Kl 

FlRSTMULTlPlEX 
CHANNEL 
CONTROLLER 

~~~T7P~~XlRO 

~~~~~6tuR 

PARAUEL ADAnt!l-f'AlCHINGA,.., SWltt:HING 
fO. OATA PlOOl.JCTS :t23G LINE Pl!NTER 

INTHE!if 
LOCATIONS 

~ 
12 

INSO:T PATCHES 
;93192-

G"O 
GI" 
GI" 

AlSOSETDlPSWITCHFl 
ASFOllOWS: 

DISPlAY ADAPTE' CHARACTER/LINE FORMAT PATCli P!UGS 

PATCH PLUG CONflG~ATIONS 

''0 1" 'lt=:I" 'li::jl" 'Ire'" ...... :--: :--: :--: :--: :--: 
81: -: 9 8 :--: 9 B :--: 9 8 :--:)9 

fO~ THESE 
DISPLAY 
CHAR/LINE & 
NO. Of LINES 
FOllMATS '\.._. 

~~m' 
PATCHES INTO BOARD LOCATIONS 

(
592153

·)'--- DIS ANO J16 

llOX24 [ GI G3 

aox 12 

KEYBOA,,RD PATCHES 

MAKE THE FOLLOWING PO.TCH 
CONNECTIONS ON THE PATCH 

:~~ ci~~:i~;>.6:5.RIGHT 
DATA ENTRY 
KEYBOARD 
(69KEY) 

DATA ENTIY 
KEYBOARD 
(81UY) 

MONllOR CONTllOlLER' CHARACTER 'LINE fOl:MAT E6 SWITCH S!TIINGS 

!ll X Ii (1•] 

CONTROLS Ttt£ l'OWER TO THE UO PANfl. lf OPEN, 

;~ ~:oNgF~.ASW~~E~l6~~~ i~l~~a°~~~~: ~~s 
l'OWU ONLY WHEN THE DISPLAY IS TUl!NEO ON. 

2. CONTROLS LED BIT 7. If OPEN THE MONITQlt POWU 
~~=A~~~ED7, lfClOSEOTHflEDlOl'l:UTES 

J. i~~~~fv~clf~?2~~~~rn6T~i~·Eo1~ ~~\~~ND A 
ONE SKOND TONE OCCURS W!ifN LED 811 •IS SET. 
IF CLOSED LEO' Ol'ERATES NORMALLY. 

MONITORCONTROl.tU D CHAlACTEl/ltNE fc.MAT ANO 
CliARACTU INTENSITY lE\/El SWITCH SEnlNGS 

Swi1ohCh;p L-S 

~ 

"-I"-

"'"' -- -- --+--

I -+--
Sottoclo<.dtodi...ble tMc""t"'llM...,fielcl!.atv,.. 

Se1toc"'-:110di...bl•lhool~-opti<>n.(T,,.,.,..H1_in 
on<>tl""V"'"'-<o'"""P<>"dingbitin"'-LEObyMit .. 1,) 

Whon- .... l-..c:oncl-.opli<>n"'itlbolfi ... ...l"'.._blt4ol 
lholEDbyMi>eith.rMtor ..... t. 

Whonclo>.0, .... tonewill,,.,lyre.pond!Ob;t-4beingMI. NoM• 
•w•reh6...,.to!..,DooP*", 

Clo1i"!lcl;..-,1., th. Di1f>lay P,,we• Onoptionond ,.lvm> thii bit 
"'"'"-re<.,.,tt0I. 

S,.itehChip 09 

Tt...e>witeh..,do,•e""inowh.o .... roninte ... ifi•dfield,.;(lbedi1f>~e4oto 

n;9 hoto•la-•n...,.i1ylevel"'°""""""'L: 

lo<HI lnt-ily ~claw 000 .......i..,.,j,,.;,c:1,..anc1_..,,t-.. 

lo• LOW i.-.;1y - dooe ••-......bored 1witcho.o.ftd - oil o.""""· 

Switch., I and 2on fcrpc>rtO; •witeha3<Md•o,. fc:>rpon 1; 
Swi!choo5....J6onlo.port2oftd•wi!cha7o<1d80,.fo•po<tJ. 

AUGUST1975 
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a . a 
~ d 1a 3i ! ~ s 

1~~g~2.h ~ ~- ~ -;~ ~~ ~~ ~ ! ~~ ••I §ii ~8~ ;1 ~! ~ ~ L 
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~~ 
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PTS 100 FEATURE BOARD 'B' CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS FOR 
LOCAL 2848/2260 EMULATOR .• 

·-~""'" 1 \Cit! N a ~ 9llO CHA.tt>.CJE~ ICOE E N5 
FORMAT ' ~ 4111l CHARACTER 'C•HM 

1 o(Mlll 

:·"~'·'"~'"""'~"'"'" CONTROlUNIT, 16MAX" 

2lLSa 

=·~ l6lllj''------------~ 

:Mll~O.(llNAA\')0fD!IPLAYION2NO 
2" CONUOL UNIT, 16 MAX" . 
l•·Lll 

"· 

•%OO!•lAC!f~ 01\PLAYI 

'\WI!{>! P[O MONITOO CONTROUU (MC) JOM .. X. 

•I! M.~. ·;li:m:~:~o{~~~~l: l"ll(t! (h). ETC. 

1 SWITCH!S ru 
l>TM( ·WllTC 

10 111, 
,, 111. 

Ill ()ISPµW H"I HfCHESfR!fU~HMEMO!Y 
ADD•!SS.lNO!>IS~YHAllNOHIGH(Sl 
ADORUS, HC. SHl!YEOl!llOI 

MAA, 
&<1,EIC. 

~p bb 

~::1~ 
Old~~ 
6J~~IEE 
~NOi( 

NOil' !115 62 AND63 CANNOTIOTH I! l"I. 

•REfUt TO USE~ IYST<M SPECIFICATION OR 
llAYlt1£0NSAlE!0.DUtSUMMAllY. 

,.f0RPllOGIAMll'm5 

" 
"' 

•0.41 .C.'1 
41,43 42 .. l 

'"·•S 40,47 '6,•7 
ll0,81 400,<0I 
B1,BJ <02,.03 

"·" -.'115 
86,87 ""6.ol(l1 

4C,41" 
42,43 

"·" '6,4B 
I00,8(11 
w1.eoo 
llll•.a:is 
9)6,807 

OUALPllOGl"MLOAO(t>l'I) 

DP1.ISDETUMINEOaY 
P"TC>!EI. 

11'1. •iffi.• IPLSW•('9•WDI• 
DOVO) +Drt · IPLSW 
{'9+WOl}. 

RI\ c ijPi: ·11'1.SW•('9+WOI• 
001/0)•°'1.•(lll'\.5W• 
(n•WDT)•OOl/0. 

l'<SW-IPLSWIT<:H 
11'1.SW-IPl!WITCH 
l'l•IPll'l.ISHtUTTON 
WOT - WATCH~ !!MUI: 

f[ATUIEIOAID"l"VSESA 
IE'.U"-TE't.IJGINKIA,ID 

IB.~~'!~1e~~~.o:_ ('!Et 
E!THBt5120ll;l02•WOllD! 
(IEE PATCHES), 

~=~~IN 
- f(A,fl.JI! 

~~----+-._~~'I' 

::~TUl:flO.oA!>""'" 
IPLCHl~INRPLPLUG IN 
~~~~ 5lllSTITl!TE M 

IPLCHIPON IPLCHIPlOC•TIO .. 
f!AIUlE ONfE.O.f\JlEIO""D'I' 
IOAllD'A' '1.UGINMOOOLE . 
" "' ~ 

"' 
'" "' I 

PATCHfSFOll:ll'I. 
lOCATIONfS. J'21~-

:Q:·o:· 
J\2WOll.D IO~W'Qlll 

··~ 
11'1.U».1 
NODPL 

'8"'~" H =--i ,=,,·, 
t~:'ii!D ~r·~IP 

0'1. - OIJAL PllOGUM LOAD 

JA""1..':~t5 
Shnt I of2 



PTS-100 FEATURE BOARD'A'CHIP SWITCH SETTINGS FOR 
LOCAL 2848/2260 EMULATOR .. 

e9!1(1(HUA.(!(I Dl>'L~Y\ 

------; 

NO.(llNMV)OFl>IStlAYS 
?6:1.:~ COMIOL UNIT. 

ISTDISPl.AYl<A.i HIGHUTll.FhlHM!HIOIY 
ADDlllS~lNDDISPUIVHMlNllHIGfffU 
Al>DIUl,!K. 

Ullll/OllTCONTIOL 
UNIT.MJDll.{$$" 

NO.(l!NAAV)OFDISPU>.YSI 
?6~· CONTROL UNIT. 

'..l60ll07NDCONTIOL 
UNITAPOlll.IS" 

ICIHN G 'll!OCHM4CUl!i<:IHNS 
fOllOAT 1 •IJ)Cl<Ah(Tfl'>CIHN!i 

~ ~ ·------ :3:. I ~ ~~O~M 
,,~;: 00'~" ' 

~'~'"'' 

~ 
~ 

CH .. $Wff(H 

IOM:SWlfCllES'lll.Nl/hllflfODlff(al.NTLYIUTIWlfCtl 
L0CAll0"6 ME THI. S""'E A.> SHOWN .UO\lf. •O.UO \OM! 
\WITCHllH .. Vl.0NIOfflMTll<OOf00t'5. G.), <,~, 
!IC.~11110.DEIOfllTS. SETA.llUNIJHDIWllClllSTOU. 

1 IHl16Jll1ilNl-..CHllAfMORYW(laDMUSTNEVEllEAU.l'S, 

IW!TCH!SDlll&lCA"""°TIO!Hllil'S, 

"llfEllOUSHIY5TEMUECIFIC .. TIDNOI 
... vrHEONIAl.HOltOll~M'I'. 

il',r.~',-'--..-!.i.!_---,.--"o E:FJ.t~~ 
01 2 61' Kiii 15 

l."q, 5 !\ 2M"/f ,ds .'f 2 ii f!fl,.'Jm~ 
~'u1: t• 1:1 U •:1 :r1~6R~ 

11 04 ,:. °' ''1~1~1 :r£~ 
fOl,,OIOFUNCTION!OANO 
1mrc11nsn,..ov1. 

....... 
IYTll•.41 

ALTERNATE IPL LOAD 
DEVICE ADDRESS ASSIGNMENTS 

II 12 

O<IOCH ... 
()11, ..... YI j 001\HS 

~-....... ~+--+--+---+--+-+-~ 

... , .. _, .... ,_ 
MULTl'Llllou.NNB.IS.\LWA'fS ... LOCATIONOflllUl.TlfUllC-15•fOlllSTMUJ( 
CMNNB. 4N> ml fCl SICO .. , dC. Ail.TBNlilE Ill Of\llCl CAN II LOCATIO ON l'Oll1 
l-TlllCUGtl6(1lqAICl0Nl~OillltntlOUGK3(11). 

-•m -:U-2of2 



PTS 100 FEATURE BOARD 'B' CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS FOR 
284812260 LOCAL EMULATOR""(VERSION I) WITH 

MULTIPLE PRINTERS 

CH'" "N .. 00 ...... 

-----
•-~TUHD SC~EEN O•!ICCH,....0.CU" 

' ~~\,. ' .. '""~"" 
lo(M!l!l 

AlTEIW.H IP\. LOAD DEVICE ADDRESS" 
SEEUVEISESIDE 

~/J70 lNO CONlltOl UNIT .O.DDIESS" l SEE Non 

'"~' ::.,} ::.1'.'t>:tf::i~ ~:1:c:::11 

NO. (II~ Of MONITOI CONll.Oll.l'lS 
3S uin)TfMT~.O.VE~ITHatl-MOOlt•-•oo 
Jo CKAAACTEll0'5Pl.AYSAnACHED, 

l7J.S• 

NO. (JINAAV) OF MONITOI CONTitOLLEIS 
llHDTHAIHAV[l...qo(HAMCll:llDIS'1AVS 
ATTACHED. 

NO. (llNAl'rJ Of ~INIUS ATTACHECI 
THAIAUNOTADDllESS .... LEf«OMTHE 
~"~ 

~is~~~g~ :,~m AOACHED I 
1~oi.!'~~g:: ~~~m ATTACHED I uo NOn 

THECONlllOl.UNITSAAETiiOSEIEING 
!MULAT!OIV'nilmSYSTEM. (C,l,C, 
IECOGNIZU l J.A)PIHSE~. 
0 llF8 TO use. SYSTEM u•K:lflC"'-TION 
01t lAYTIUON S•LES OllDEll SUM-Y 

A,SSOCIAIU) COM'IGUIATION CONHOL 
"'"NllAl WOil> JYH ADOllESSO! (H!~) 
~~ACHIP m ~it· 

.fD,41 "°·" •2 .. J 42,43 42,0 
4',4S "·" 4',45 

" 
"6,'7 "6,'7 "6,48 
(ll,81 .-00.«ll IDO,BOI 

" "·" 402,<0l un,tro ... 
"'" ~.~ 

ll06,807 ll!i,S7 "°6,«17 

OUALPIOOl-.M LO"D(Cll'I) 

Dl'l!SD!TE~IN!l>IN 
l'ATCHU. 

IPI. •im.•"lSW•(pt•WCIT• 
OOVO)+Dl'l • 1"-SW 
("+won. 

ll'l •iii\ ·ll'l!W•(Pl+WDI• 
001/0)•0l'l·(UlSW· 
(l'l+W(ll)+OOl/O. 

"LSW-lrlSWITCH 
lPl.SW ·IPL SWITCH 
!'f·"ll'V5HlllJTTON 
WOl •WAICHl>OG llM!l 

tATCHESfOlll'l 
LOO.TIONl!I. w.1153· 

51lWORD 19:UWOltD 
111.IOM 11'1.ICIM 
NOPl'I. NODPI. 

flfi 
Dfl.-DUALIWOGIAMl.OAO 

·­Sheetlof: 



PTS -100 FEATURE BOARD 'A' CHIP SWITCH SETTINGS FOR 
LOCAL 2848/2260 EMULATOR (VERSION 11 ** WITH MULTIPLE PRINTERS 

---------'i' ~~~1~/tlt~N~, 

·o f-----------o 
I L'! 

DIS"-AY 0•01un 
KEYIOAADTYH' 1 -O<K~S 

PR!Nlf!IS 
u>m· 

C•T<llMINETMOOElJOO 
I -TEllMINETMOOEl-1200 

Q 0 12llNO 
I~ 1•l1Nfi 

NO, {alNAOV) Of MONITOR CONTROll"> 
u:;oo IHAI WIVE £11HD: 1-UO °" ·-­
rnMACTER or.;PlAYI ATTACHED. 

~~~co/~~~'2v~J~'iiN2H~;,g~:~~i~~!~s 

a~L....__jt~{:.;g,;;:s~•ONTROl 

~~f...1g~~~.~0Nf"Ol I NOTE l 

AlTERNAIEIPllOADOEVICE 

~ ~ ~"''~"''~! 
~~~;,~o ,~7~oowwo 
~·~'"" 

• rnr,, ""'IN E,O,(HMEMORY wo•OMlJIJ NfV[O IE All 
I'S. 

. TH! CONTit0< UNHI AOC THO';[ REING tMUlAIEO RY THE 
PllsYSTEM.(C.l.C.RECOGNll[llA!>DltESIEI). 

-~~l~~ '&.iWi~~S,,:;::)PE<~IFlCAllON OR •AYll-!EON 

0 I 2 3 4 rle 15 ROMRYIEl-W.•• 

l~IAfl~ 514 3"42 I:, 7 6 r. 3 2 1!::::::1v~ADIM> 
0 I 2 6 71 10 II l5 IOMJYHH1 •l 

1~84116 5 '!" 3 21~:8 8~ 615 4 ~2 1'}=:~:"°"1 

lcil 1 ~~ 4 3/'2~ 1 ;e ~06&!5 :~ ~06~!=:~:~~: 
1. .r\'1'!4. .1 •• 1, "~~:':io:'"' 

ROMM™ 

~~~ I =~~ 1- ::i~ 

..-1007'Tra~w-'tF«IOr1-1 

ALTERNATE IPL LOAD 
DEVICE ADDRESS ASSIGNMENTS s 10!11 12 _Q ___ _LH_ 15 

""'." L__..i,._+--+--+-r--+-1;--' 

")If ON 

CHANNa 

MUlJIPUX CHANN!l IS ALWAY5 QOCIQ; LOC ... TION Of MUlTIPl.EX CHANN!l IS OQO FOi ISi Ml.IX Ctl.O<INEk 
"NllOOI FOR~!:COND, !TC, l<L!BtNAU !Pl.DEVI([ CANt! lOCATt:DONil'l')ITSO RlOOI 1Hlt0UGll61!Hll 
AND ONSUKHANNElSO (00) nttOUOHJ Ill). 

MUl.TH'UXCIY!.NNEl."'INffl 
POHAS51G-NrS 

"-11).67 

si..el2of2 



PTS 100 FEATURE BOARD 'B' AND OA/MC/FB CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS FOR 
LOCAL 2848/2260 EMULATOR FOR VERSION 2 C.l.C.863034 

,...TEllNAT£1Pl.LO'-DDEVICE 
Al>!lRE$S•.S!fR!VEl5ESID!., 

ISM!l~.{lllNAA'/)OFDll"-AYS 
• o" ""' oo~o• """ m "°" " (16MA)(). 

21LSI 

·~· :J I '~~~'""°' I"'"°" 

DISl'LAY 0•67Kffi 
KEVloOAlDTY!'f* I • B;!K!YS 

SJ/~ 

=~~ 
.. ,.s1~ 

s;J~ 
S?LSl~.OfP11;INTW(3INAA'I? 
601'151 AnAC:HWTOJSTCONTltOl ·- --j,<!MSI~ 
631.Sls---~ 

Tl1E CONllOL UNIJ5 ME THOSE HING EMULATED 
M'~ SY51flol. (C.l.c. ~fCOGNllES 2 

"llftl ro uioa nHW Sl'lClflC"-TION 00 
IAYTHWNl"lESOllOF:lSUMlotAlfY. 

f Jl20NSOMEOLDER90Altl>S 

MANUAL DATA A$0CIAIEDC0NflGUIATION CONTP.0. 
CHIP LOC WOW IYH .i.D!lRES$£S (HOO 

OA/MC/fl~~i 512 

H\2+ 00,41 

~~~ 
..0,41 

m 42,43 42,-IJ 

"'' ..• "'" 16,47 ..... .. 80,BI aJ0,801 . .. 802,EIOl ... ~.~ ... 806,llll 

CLITOffLEGFORA'D'.LEAY!L<GfOR 
A'l'. DONOHfMOVELEGSIANDIO. 
IF.o.LLMTSARfll'lEAVECHIPOUTOF 
SOO:.ET. IFFROGRA.MllTISUNl.ISEOIT 
IS NOT NECESSARY TO IEMOVf THE 1.EG • 

Dl\IMCll'I 5WllCH G2 SmlNGS 

sw:rctt -11J:12 ..a:" •:12 11:1 0Ku:I~ 

2 ~ ~~:: :: i:: ~=: ~f::E 
Of'EN OPEN OPl:N 0.05' CLOSE 

• Cl0SETOOISPl.AYINl'Et61FIEDFIEWAT 
LOWEl:INTfNSllYLEVl!l.(5WITCH20PE/<4 

SW1TCH2 ·CLOSET0Dls.PLAYINl'Et61FIWFlaP.i.T 
HIGHfll:INTf"6!TYLJYD.(SWITCH10PE~ 

SWITCH 1 - ~r~~J~~~c~~EMDIY IS 

SWll':H B · ~T~L~Ji&~fcPU:f,MDIY IS 

MKH!Sf0RIPL 
lOC .. TIONES. )'ll1!J· 

~i;:i;: 
DPl·OUO.Li'l'OGlAA'LOAI> 

IPL " ~ 1i!t~~ ~11.~ f:Jl • 

IPL • ~ !i~~S~iJ~~~!~ • 

RPlSW·RPlSWllCH 
l'l·IPLPlr.>HIUTTON 
WDT-WATCHDOGTIMat 

ris~~~~~~;,t~g~{F~ 
~~c':.:f.~nf~EsW·~Y>l1Q24 
WOltl>l(SE!PATCHDOltSWllCHf\l\l 

~;:~~~IN 

10<.IS!HA.rllftEtoA.RD•A" 

~n~~~~:~J11f~ IN 
~Pl CHIP ON 'PL CHIP LOCMION 
f<A.TURE ONHAIUIEIO ... o'8' 
10A'1.>'"' l'LUGINMOOULE 

'" '" 



PTS-100 FEATURE BOARD ~CHIP SWITCH SETTINGS FOR 
LOCAL 2848/2280 EMULATOR FOR VERSION 2 C.l.C.86!034 

~----------1 ~ri:~~:~w1:u·~~H~[ 

""""' 
015Pl>.Y 0•67K!;YS 
HYfOAIOTYPE" l•llll:E'IS 

=~~'$~~~~~ 

0J~~~~J~~~~~'h 

t~~~JPNROL INOT!3 

NO.fllNARV)OF 
OISl'LAYS ONfllST 

CONROLUNIT(16MA!C) 

t:'f~i?.~~s~ONT~L INOn J 

·~~; ~~=~~=~= 
"'1WINATE IPL"""'~,,.,,... 
ADD1£SS" 

~-~"'~-,~, 
~~;.:· -'~~':'""' ~-'~,~-· 

, 
SOME SWITCH£S ARE NUMBERED DIFFERENTLY WT SWITCH 
LOCATIONS AU JIU SAME AS SHOWN A.IOVE. Al:SO SOME 

;~~~~~~~trui; & ':i~.N~~~"ft?~f.':J~D s~;c~fs0 ' 

Tl!E 16llTS IN EACHMfMOIYWOltDMUST NEVU 8'AU 

"-
TffE CONTROL UNITS .UE THOSE IUNU B><l.llATEO IV THE 
m SYSTEM. {C.1.c. RECOGNIZB 2 ADDIESIES). 

·~ffEJt TO USEJt IYH™ SPKlflCATION 01 IAYTHEON 
SAt.£SOIDEISUMMAIY 

I~~~ :1·: 3~ :r: 1 s s"'64 1 2 ~l!i:fJ!~O:~ 
1:84:1: 5 ~ 3 :re a~ :1~. ~ 2 

115l=!E?~~ 
M1C4 • 3t~·1)e~sls u 

1~1;Fi~ 
1: 64 3mfl. D6 ,1.bi~a•:1:rI~ 

FOJ.IYTEFUN<:TIONSAND 
SWITCHESSEEAIOVE 

~OMMEM 
!YTES«:l,41 

rifs,~~ I~~~~ 

' 

·=·""! 
flll(ltlff ffD)Tfff_, 

' ' 
' I 
I ' 
' I 
I I 

' I 
' ' ' -

' ' 
' 

~-~r-+--1---+--+--+-+-~ 

~'~ MUl.TIPUX. 
CH.l.Ni'ffl. 

Ml.lfll'l.DICtu.NNB.ISAi.-Y5GDOO;l.OC:ATIONOl'MlA.TlfU){~ISOllOfa.1$TMUJIC""NNll. 
A.l'CIOlll fOI: SECONO, rn:. Al.J!INA,R ll'L 11EV1C1i CA.NIE lOCAROON l'Oll'SO fll:Q fl'IWUGIU (11'-• 
-ONSOICIU.NNfUOIOlliMmuGff,fll). 



MONITOR CONTROLLfl. I AND C CHARACTER/LINE FORMAT 
E6SWITCHSETTINGS 

BOX12 {24) 

NOTE! 

OPEN CLOSED 
OPEN CLOSED CLOSED 

CLOSED CLOSED CLOSED 
O..,:N 

CLOSE CLOSED 

NOJE51 

I, CONTil.OLS THE POWER TO THE I.ED PANEL. If OPEN, 
THE PANEL HAS POWEii., EVEN IF THE DISPLAY IS 
TURNED OFF. WHEN CLOSED THE LED PANEL HAS 
POWER ONLY WHEN HIE DISl't.AY I~ TURNED ON. 

2. CONTROLS LED llT 7. IF OPEN THE MONITOl l'OWEft 
CONTROLS LED 7. IF CLOSED THE LED 7 OPERATES 
NORMALLY. 

3. SWITCH CONTROLS TONE OPTION. IF OPEN AND A 
TONE DEVICE IS CONNECTED TO LED 4 CKT. A 
ONE SECOND TONE OCCURS WHEN LED llT 4 IS SET. 
IF CLOSED LED 4 OPEllATfS NOIMALLY. 

MONITOR CONTROl.LEft D CHAIACTEIVUNE FORMAT AND 
CHARACTER INl"ENSITY LEVB. SWITCtl smtNGS 

SwltchChfpL-8 

.. , ... «IX12 <OX24 BDX12 -- - c ... - -- er- -
..... -c ... 
c ... 
c ... 

-+--....... 
J_ 

5wll<hS 

~: .:.';: !i'..cl~i.;:"'1~ ':: LIJ':;;. [:.}will -"' 
Switch 7 WS- ope .... 1-.-nd -- option wlll IM·tri•nocl wt.... bit 4 of 

the l.£0byt. it•itf..,.Ntor-4'. 

""'- i:.b.d, th.-- wlllonly NlpOnll to blt41Mino•t. ~ • 
swltch6111111tolmi..opm'I. 

Swltdl 8 Closlno .r•I• It. Dloploy "'-" On option oncl m1vm1 thl• bit 
toll>flwa,.CllllllOI. 

SwltchChlp D9 

T'-eowitcti."-t.nninswhelt.ranini.mifiedfi•kl"'illb.di1ployedoto 

higMror"'-rfnten1itylevelthen"'"""'l: 

forHllnleftllty·doseODD..,..r.dfWltchesond°'*'oth.n. 

forLOWln"'"oity-clo..e,,_nu ..... reclowltcheoondopenollo ....... 

Swltcheslond2oraforpon0;5Wltcl>es3ond4or•forpeirtl; 
Swilc:hesScind6oreforport2ondowitdi..7orid8oraforport3, 

DISPlAY ADAPTER CHAllACTfR/LINE FORMAT PATCH PLLJGS 

PATCH PLUG CONFIGl.AA.TIONS 

INSERT FOR THESE 
DISPLAY 
CHAR/UNE& 
NO.OF LINES 
Fa..MTS"" 

~~~ES INTO !OARD LOCATIONS 

(S92153-)'""' D1SANDJ16 

~O>~X~24"-~-i-..><!..---i~-""-.-

MULTIPl.fX CHANNEL CONTROLLat 

DISAllE/ENAIU POltT 7 SWITCH• 

51 DISAIW ACK, ENS l 11.EQ LINES TO MUX POll.T 7 

1K~~Jr~~T5llik:'~~ 1.;.~.:'~~F 
FOR MUX(S) THAT OOES NOT HAVE KEYIOARDS. 

*SOME MUlTIPLEX CONTROLLERS 
HAVE NO SWITCHES. THESE ARE 
NOT Al.WAYS INTERCHANGEABLE. 
REFER TO FIELD BULLETIN CM·0&4-I. 

MULTIPUX CHANNfl CONTROLLER 
INTERRUl'TPATCHES 

H !®'" 
® ... ' 

S921S3G66 .592153G68 
Kl BOARD LOCATION Kl 

FIRSTMlA.TIPLEX 
CHANNEL 
CONTitOl.LER 

2NDAND3RD 
MULTIPLEX 
CHANNEL 
CONTROLLER 

MOTHEUOARD SCREW SWITCH smlNGS 

MULTIPLEX. CHANNEL PORT 

CAIDREADER 

~~~~ETO) l,17 2,18 3,l'i' '·" 5,21 '·" '·" '·" MODEM, ALL MODELS {WRITE TO 

'""' 
TTY (READ FROM) '·" 10,26 11,27 12,28 13,29 14,30 lS,31 16,32 
MODEM, ALL MODELS {READ 
FROM) 

NOTE1 
CASSEnE IS ASSIGNED TO PORT 0 OF FlllST 
MULTIPLEX CHANNEL CONTROLLER 

*PORT 7 ON THE FIRST MULTIPLEX CHANNEL 
CONTROLLER IS USED TO IM'UT KEYBOARD 
DATA. 

DEVICE ADDRESS AN> INTWUPT ASSIGNMENTS 

INTEllVl'T 
MUX NO. PORT NO. LEVEL 

CASSErTE 0 
KEYIOAltDS 7 
CIC N/A NIA 
PRINTEltS l • 6 0 I -6 
fllNTBS 7· 14 1 0-7 
PltlNTEllSlS-2:1 2 0·7 

MISAPATCHei 

TEkMINET 300 PltlNTER 

,~. '~" 

.~ .. l8j. 
S92153G98 5921S3G101 

Ms· BOARD LOCATION • B2 

CENTRONICS PRINTER 

CIC PATCHES 

DRVR/RCVll.ID 

@ "' 

~ 
© ® 

~ 
® ® 
® ® 

REGlSTER80 

® ® 
® @ 

N 
@ ® 

'~" 'f1" .u .. [j, MULTIPLEX CHANNEL CONTROLLER ADDRESS PATCH 

5921530107 5'2153Gl2" 
MS ·BOARD LOCATION - B2 

NOTE, 

I@ ® 16 
@ ® 
® @ 
® @ 
® ® 
., ® 
® ® 

8 ® ® 9 

G2 
IOAOQ 
LOCATION 

FOR THIS 
MULTIPLEX 
CHANNEL 
ADDRESS .. ,., 
'""'" .. ,., 
ADDR3 
ADDR4 
ADDRS 
ADDR6 ... ,, 

...... 
THESE 
PATCHES 

I OR4T016 
I OR4T012 
I OR4TOl4 
1OR4TO10 
10141'015 
I OR41'011 
10l4T013 
1 OR4TO 9 

PATCH AND SWITCH SETTINGS FOR LOCAL 2848/2260 
EMULA10R FOR VERSION 2 C.l.C. 863034 

MARCH\976 ....... 





PTS 100 FEA ruRE BOARD 'B' CONRGURATION CONTROL MANUAL DATA CHIP SETTINGS FOR 
2848/2260 LOCAL EMULATOR'' FOR EASTERN AIRLINES-TSO 

:::,~·}--i • ~;.:;~~Ii ~6tsM~;s ON fl~T 

t.ILSI 

:Ill.In-, 

2' l-----J ~60/l71l 2NO CONTROL UNIT ADDll!SS· I SEE NOTE 

:lllJ !~------~ 

'"~' ll DISPLAYSCl![N 0• 12L!NES 
JJMS NO.OFLIN!'5• 1•2•LINES 

THE CONfllOL UNITS AU THO!( IEING 

&"c0~~rzrs' n.M°fE!siI~· (c.i.c. 
•un~ TO usn SY1ltM Sl'EClflC4TION 
OllltAYTH!ONSAl!SOUIEl~Y 

" " " .. ~l~ 
.o.•1 

•2") •2."3 

"·" .... s 
"6,., "6,•& 
lll,61 000,llll 
62,B.l 11:12,llOJ .... (1,1',llO!i 
86.67 

DUAL,.._OG....,,..LO .. D(Dnj 

DPLISD!TllMlNEDIY 
PATCHES. 

U'L • DfL • 1"-SW•(,..•WDT• 
DC l/Ol •OtL · 11'1.SW 
{Pll•WDT) 

IPL• iffi:.1rt.SW•(n•WDI• 

~ :1~n ~'fxi ~~w. 
IPLSW·"LSWITCH 
ll'lSW·.,LSWITCH 
N-11'1.l'IJSHllUTTON 
WDT • WAKHCOG TIMflt 

~=~IN 

~~·· 
TOUSfft"ll.M:ElQ.Ull"A" 
IPLCHll'S INIPLnUG IN 
r~~~T111.1TEA.S 

IPLCHltON 11'1.CHltLOC:ATION 
fEAM[ ONfUlllJll&OAllD'I' 
10.U0'4' PLUG INl1IOlll,M .. . "' " w 
~ "' 
i\g m 

-­ShHI 1 of2 



PTS-100 FEATURE BOARD•,,: CHIP SWl'!CH SETTINGS FOR 
LOCAL 2848/2260 EMULATOR** FOR EASTERN AIRLINES-TSO 

0 9 lllCHAtM:TU5 
I ~«ICHMACTEIS 

~ ~ ~ ~m~- ,~ I 
~:.·~:: 

.~ 
~ 

""'""'" 

1. SO....E SWITCHES .tJIE NJl ... EHD OlffWNl'lY IRITSWITCH 
LOCAllON!> ARE THE MME AS SHOWN All:Nf.. A.LSO SOME 
SWJICllESllA.V£0N&OFFINSTU.OOFDOtS. a,b,c,•, 
m=o:ISllltOID8.0fl!fS.SUAUUfll15WS'MTCHE5 

2, I~~lUTSINEACHMfMOIVWOIDMUST~IEAU,. 

3. IKECONJROl.UNn'S.tJIEJllOSflEIHGflllULAHDBYlttE 
"5SVSlfM,(C.l.C,RICOGNIUS2"°'*ESSB). 

0 IEl'RYOU50.SVSTEMSPK'.lFIC:.r.Tl0N0RRAVTllWN 
SA.BOIDOIS~ 

1# :1: s"\ ::: 1 8 5 .. 4 l 2 ~1:r1~ 
0 I 2 '7' IOll !!!ll0Mtv(EH243 

lt\16 5 ~I 2fl11't 615 4'z:l=:v~.-im 
Nlrc.i • sfz•d, ~sis QI .l:i:~r.:O: 
9 i 151415_,_ 

I. D4 ,Rt1. EIS sl.Dlls!z6•:i:r::.~ 

I 

' : ------

r:.i..~I~ 

-•w 
I 
I 
I 
I 

F1-1 

llQl)IMlff'~--__,L_~ 

~-
-tt L,_ _ _l\-:,rl-::.--1-:.c-h • .-'r--.+.~-;-' 

~ON 
~"~ <AA­

MUl.Tll'UXCllANNEl.ISN..-Y5UllllO; LOCAllON0. MUl.Tll'lfllCH.\NN8.15lllCIFOlt ISllllUJfCllA-L 
4ND 11111 Fe. 5EC0"8, ETC. ,._lfl.NAlE lPI. D!VIC:E CllN N lQC.\HO ON l'OIH G (OCQ THIOUO" 6 (11" 
... "ll>ONSU.::IWllNWO(llCfTJm:JUGKJ(ll), 

MULTil'UllCllANNll.f'lllNIEI 
l'OlfASStG'-Mt:NfS 

,. 
'" ., 

FHIU....VIW5 
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PTS 100 FEATURE BOARD 'B' CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS Rlll 
CBI RETAIL CREDIT SYSTEM 3270 REMOTE EMULATOR WITH 

TELETYPE CONCENTRATOR 863008 

CHIP "" NOC.I-"" 
~!!Q:.-'-"­

o-NOTl1SW 

; MS I ~~.,F~E.~ ~~:~~~~:~ ~~·~i USED. I 

· J I ,-::::g;~;:t,!..,, I 
: .. $.J ~ 
~ 
.~ 
.~-;-:~~------~ 

iQ-0 SllOWN --,M-0-00~ .. -, ~--.~-~ 
Dl""°'VSUSfD(tlN.Ol.Y) -·· 00001•2 

·--1-00001 

20-io100 

'l[FflTOUSHSYSTEMSffi:IFIC ... TIONOllfOll 
INTff:CHANG! -fS5 10 !'ll:OC::ESSING \!NIT 
ANDTflMINAL .. DDltfSSASSIG"4'1U<TTAll.E. 

. 
'" 

<G.•1 .O.•I 

~:~! •2.•J •2.•l 
"·" o.•s 
.... 1 .... , 
E,81 

.002 • .W ~:; ... ... ~.ACS 
116,87 '°6 . .C7 

OUALNOGllAMt.Cl,\D(DPlj 

DP\.ISOETEIM!Nf:DIV 
rAfC)t!$. 

IPI. 0 6R • IPL$W• l"'•WDT• 

~:/~n.DPl·l'1-$W 

11'1. • iij\.ut.SW•('9+WOT+ 
OOVO) •Dl'I. · (lll'LSW · 
(Pl•WDT)+[)() VO. 

IPU.W-"L$WITCH 
11'1.SW-IPl.SWITCH 
"·IPl.l'JSHllJTTON 
WOT - w ... rcHDOG TIMEI 

~St~IN 
-----t:_ ~':! 

~.~=·· Ut. C:Hl'5 IN IPI. 'WG IN 
~~~~ISTITUTEAS 

11'1.CHIPON lrlC:HIPL()(..+.TION 
FU.TUI! ONF!lt.TLIJEIOllllD' 
IOAID'"' rU!GINMODUll . 
" M 

'" '" 



' = 0 Difi
~· ~, u 

' 
, 
"' 

0 

DEVICE ADDRESS ASSIGNMENTS 

l'OIJON 
MUllll'l.!X 
Cl\ANN<L 

911JCHM 
O!SPU.~ 

MUl.llPltl< CHA,NNEL ISAl.W,.YSOOOO; lOCAllONOF Mlll.Tll'l£X CHANNEL 1511)(1 FOi IU MUJI 
CliANNR ANO 001 FOlt 5KOND, ETC. AlTEINA.TE !Pl DEVICE CAN IE LOCAT!I) ON l'ClU5 
0 ~THROUGH~ (llO)'""<OONSIAICHANNELS D{OO TKIOUGHJ(ll) 

lt20CHAR 
l)lSPIAV5 

"17/Al0° ANOAIS/A8" ... OGIA,M 
MfMORY IS ASSIGNEO flOM THE 
lOWfST ADDRESS UP. MEMC«Y MODULES 
ME fNSTAlUD $TARTING Al THE 
lOWEST~YA.DDRHS. 

o--
1-00001 

20-fo100 

PTS-100 FEATURE BOARD 'A' CHIP SWITCH SETTINGS FOR 
CBI RETAIL CREDIT SYSTEM 3270 REMOTE EMULAlOR 

WITH TELETYPE CONCENTRATOR 963008 

:O}~rnm 

·~·1~ 3 
r 5HJOALLZflO\ 1 . 5ETTOZ!IOI 

~'"'"-IT . : 
C6 C4 

'ID'""~·"'""'~"" 
IOIA .. INHISUSEO(lt"""'Yl 

~ t ~I ~:~ 

' : 
If lll 10100->0("'All) 

" 

l'tCIAl ""-""'lllC 1.0CK Of'TION USU)~ l 
NOTU$!0~0 

ENTll TOIAl NO. Of AU IVPlS 
Of .. INf!ISUSED(JJ-V) --0 
00001-l 

10100-20(M.>J() 

~·~"00AAOM<~<O 1 1 O'MIA!NfltV 

~
: ~ .. '"""~"" 

" If LI! 

fotMFEEDVDmCAllAll 
Ol"l"ION. SETTOllF 
115~0. SUTOOlfNOT USED. 

INTUCHANG! 
AODRm•(ll .... lV) .. 

" 
snr£,,.CODETYPEl.ISEI)* 
SETIO l (EllCDIC) 

~ ..... Y ~" ·:~ I 
J_'l',;w" o OO•oow""' 

~·~""' 

, 
2. IHE161!TSINE.0.ClllllEM~WOllDlllU!.I 

NEVlllE.t.ll I'S. 

"lEf81 TO USU iYSTfM SPKlflCATION 01 fOI 
INfERCH"NGf .O.OllllHS TO l'llOCH51NG UNIT 
"NOIOllllJWJ.Mlllllf;SS,\$SIGNMENll-E. 

0 1 a IS l0MiYJES40,•I 
'"' M• I '~""m 

1,1,16 ... 2l••H615... d ~r~"°DlS 
1:1, 16 J12 ~1: 61 16 112 ':1:ri;r: 

0 1 11 JS lOM llYTES41 •5 

NOn2l1 sl• c• i!1l1 c6 ol2 il:r~.o.oO.s 

1: D< :f; 6 1s00 ':i:r~&:t 
FOIWOIOfUNCllONS.o.ND 
SWllCl<UnEAIOVE 

FEMl.IN!Ylffl ·­Shaet2of3 
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PTS 100 FEATURE BOARD 'B' AND DA/MC/FB CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS FOR 
3271 REMOTE EMULATOR 8633~ 

. " 

1·~M'~"~"I O•IMTAfNfJY 
l•TYP! .... ITP 

:::H:ttw. :: '1 HPal&•eo I l 

ll ENTEllTOT,IJ,.HO,Of 
OISl'lAYSUSfO(llNAIV! 

1• ~-1,0DOD1=2 •••• 11111·J2{M..x)I 

WORll) TltADE OPTION, 
WHEN'El, NUMERIC 
19.0TECUD Fl!LDS ALLOW 
COMMA, 8U1 NOT l'RIOD. 

16 [sPECl"L "lJMEi!C LOCK OPT,.!g~~J,°~~ I 
I ~IGH SPEW OPTION --------------< ~~ci'~il;•;EQUIRED, 

snro ZERO, OTHERWIS!. 

ENTEITOTAlN('.OfAlLTYPEI 
Of PRINTElSUSED!llNARVI 

,_ __ -_._._~_..,_ .. _ .. _•010_-·_, ·~_· __ __,~~:,~~~Wlf~fi~~~j~]ll." 

:;::::ER1°Us~~~~sf1.;;~~~~f1Eo•• 
IN WttlCtt C,.ASE ENTER NO. Of CENl'RONICS 
1!11NTWU$ED'Mltt1920CH1Uffl:J:S. 

0000-0,0001-1, .•• 1010-IO(MAX) 

S!T TO ML ZEROS UNHSS SYSTEM IS 
MIX!D••IN WHICH CASf UT ASSOCIATED 
DISPIAVADAl'T!R(DA)llnTOl~O 

~w~~'f ON TVPf Of DlSPLAVS 

• 0000-0,0001-1, ... 1010-JO(MAX) 

SUTOAllZE~UN..ESSTHESVSTEM 
ISMIKEO": INWHICttCASEENTEITttE 

f-------< 5~f~~ =~~~300 ~INT9S 

""':·;:. 
'.:'}~· 

;:/~' 
;;}~· 

::·}~· 

~::}~· 
'.:'}~· 
""\~, 
~, 

io1oo•ai 

•REHR TO U5U SYSTEM SPOCIFICATION Olt FOR 
INTRCHANG! ADflR!S$ TO PROCES!ING UNIT 
ANDl!RMINAi.A01>RESSAS5t<H>¥>0ENTTMILE. 

'Ol'llONS· 

OPEN OPEN Ofl:N CLQU CLOSE 

OPEN ClOSE CLOSE CLOSE CLOSE 

S'MTCH I - CLOSE TO DISn.AY INUNllFIEO Fill.() AT 
LOWEllNTfl'«>ITVLFVlt(SWITCH20ft"4 

-ClOS£TOD!Sn.AYIMl"ENSlflEDF1aDAT 
ftlGHEllNT!l'«>ITVl!VEl(5WITCH!OPl'N 

-~r~"n1~'ti~&:.~cf&~EMOO:Y IS 
"&i"\~~~~~cros'F°"'" IS 

'8'"~" 
.ia .. LI . 
112WOllD lO:MW(llD 
>Pl•OM IPLIOM 
DPL !>Pt 

on - OIJAlPl:OGR .... LOAD 

ll'l ~\Q'.s~;~f'f.::~~T• 
(Pl•WOI) 

OPl - ~.:g',1;:,~ .%~-~$~' 
(f'fl•Wl>1)•00VO 

jPl\W. ,._,WITCH 
RPllW· "LIWllCH 

WOl -WATCHDOCTIM .. 

"ATl'O{ 

JI_.--•• -~~AOD'I' 

~ ~. 

!0Ulf ffATU•E IOARD "A" 
IP<CHIF'!.INiPLPlUG IN 
MODULE loU&ITlTUHAI 

•PLCHIPON OPLCHrPLOCAllON 
f!AIUll! 0Nf£ATURE80AOD'J 
KlAID'A' l'UIG INMOOUL< 
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P'TS IOO FEATURE BOARD 'B' AND DAIMC/FB CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS 
FOR THE 327!5 REMOTE EMULATOR 863177 

MANUAl.OATA ASSOC:IATEIJCO"*IGUtA.TIONCONT'°L 
CHIP LOC: WORD BYTE APOllESSES (HEX) 

DA/MC/Fl:~~~ :12 102-I 

~rr 
. 

i:i ~~ 
«l,41 . "·" . "·" . '6 .. 8 
000,llQI . 802,11113 

IW 
... 1115 
~.~ 

CHIO"N PIOGI""' 
LO<: NO, 111 ---;;---,-----..-

ENT!l.llfAl'llNTl!llSUnD 
~JlnT~ SKOND IA OTHERWISE 

MANUAl.DAIACH"5Nlll·llPIN-lfllS 

~.~Ol 

"""':TI~~.~-UOO 
;u.~.~~~~~C:~i ~~~ ~:\:. 
IFAUalTSA$:E'll'LE.O.VECHIPOUJOF 
SOCKET. lfl'lOGl""'llllSUl'fJSEDJI 
ISNOTNECUSARYIOREMOVETltELEG. 

· .. 

~.:-·OPTIONS· 
Ol'tN SWITCH I - CLOSE TO DISP\AV !NUNSIFIED FIELD Af 

LOWUIN'JENSITVlEVEl(5WllCH20PE/'f 

CLOSED SWITCH2 - CL05ETO DISP\AV 1/llUNSIFJEDFIELD ~I 
HK>HERINT!NSITYL!VfL!S'MlCH10PEf'o4 

- SWITCH7-0l'ENWHENllK0R241:0FM!MORVIS 
INSJALLEDOTllERWISECLOSE 

CLOSED 5WITCH8 -OPENWHENON.Vl:zt:OFMfMOlVIS 
INSJALL!OOlllERWISECLOSE 

Pl,TCHU,0111'1. 
LOCATIONE5.m1S3· 

G•l7 Glll 

1(~h6I(:__ 

:- --
·l~J9t.:::J, 
~i0 ti\W0 

.r~'116\~·6 ;___; ,_.I 

·i:·j. 
D'1.-DUALl'IOGkAML.0...0 

11'1. •iiPi.•IPl.SW•(Pl.•WDI• 
~;.an.DPL•IPLSW 

•Pl.· Ori.•IPl.!W·(Pl•WDT 

~!;1,;,~~r~~w-
1P1.sw-1nsw11cH 
IPl.SW·IPl.SWITCH 
Pl-!Pl,PUSHIUITON 
WDT-WATCHDOGTIMfR 

~~?s~~=~ ~~~ 
THERll.Pl0URAM1$Etl8.0...., 
WHK:HCAN8EEITKH5120llln! 
WORDS(SEEPATCHE50lSWITCHF16 

~:8£~'" 

~· 

F!ATU!E 
-.BOA!O'I' 

fo~*5~~:~.~~· 
IPLCH"0N l,LCHIPL0CATl0N 
fEArU!I! ONFEJ\IUIEIOAllD' 
&OA•D'A' Pl.U(';INMODULE 

~ 

'" 

MARCHll -S""-1• 



r~:E:~~JES~l~Jr'~~;s;-1 •ERMINET ;r TTY BOARDING PASS 
INTO THESEIOC 'J 300 BAUD ··,.,,00 BAUD 50 BAU".Jl5 BAU'?.J! JO BAUD AND TICKET CENTRONICS EXTEL 
LOCATIONS ""' PRINTERS PRINT SUB PRINTER 

..._""- WITH EOR (VOGUE/DI/AN) CHAR MODE AR-11 

PRINTER T I I I ~~nRFACE l C2 G203 G204 G197 G198 Gl99 G205 G205 G201 

PRINTER I cs G206 I G206 I G207 I G207 I G207 G208 G209 G206 
~~~R!ACE 

FOR THESE E 
INSERT THES 
INTO THESE 
LOO\TIONS 

~!~~~~~ 
>C \~ 3270 !PARS 3275 UNI-

REMOTE SCOPE 

\ 

327.1 

k._ PATCH FUNCTIO 

LI GJ91 G190 Gl91 G189 INTERRUPT LEVELS 

L15 Gl88 G187 Gl88 G188 DEVICE ADDRESS~ 

813 G192 Gl92 Gl92 Gl92 MODEM MODE** 

815 G196 G196 Gl96 G196 

TESTIJ\k3 
*59215JG-

*"SYNCHRONOUS, FULL DUPLEX, EXT CLOCK 
DATA SET READY CONNECTED TO RX 
MODEM READY. 

}--··-
FOR THESE S1SWITCHJ 
EMULATORS 1 2 3 4 

3271/3275 CLOSE I OPEN I CLOSE 

IPARS OPEN l CLOSE I OPEN 

}
_IOC 

, ADDRESS 

SET SWITCH FOR IOC ADDRESS 

CLOSE 8 0 

CLOSE 7 l 

CLOSE 6 2 

CLOSE 5 3 

JOC PATCH AN,D SWITCH SETTINGS 

N 

E (4800) 
OOPBACK 

COSS OR 
VASP 135 BAUD 
SIEMENS {NOEOR, 
TTY-100 6-BIT NO 

PAR) 

G197 G200 

G2JO G211 

BRAATHENS EXT EL CENTRONICS 
TNFD PRINTER REMOTE 
MODEL 82 165 BAUD 1200 BAUD 

G198 G202 G204 

G212 G213 G216 

J NTERRUPT LEVELS 
FOR EMULATOR -

DEVICE 3271 !PARS 3275 UNISCOPE 

TX MODEM 8 4 8 5 

RX MODEM 8 5 8 5 
PRINTER 2 2 2 2 
KEYBOARD 3 3 3 3 

STD DEVICE ADDRESSES 
FOR EMULATORS 

DEVICE 

CASSETTE 

RX MODEM 

TX MODEM 

PRINTER 

KEYBOARD 

3271 IPARS 3275 UNI SCOPE 

0 0 0 0 

l 4 I I 

2 5 2 2 

3 l 3 3 

7 7. 7 7 

NOTE: 

FOR OTHER PATCH AND SWITCH 
SETTINGS AND SOFTWARE NOTES 
REFER TO 3271 EMULATOR 44-8098 

AUGUST 1975 

44-8099 
Sh<oet2cf2 

PATCH ANO SWITCH SETTINGS FOR 3275 REMOTE EMULATOR 



PTS 100 FEATURE BOARD 'B' AND DA/MC/FB CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS FOR 

PARS/IPA RS EMULATOR USING THE INITIALIZATION PF:JGRAM *"* 

CONTIN!NT.O.L I 1 0 0 
O!LTA I I 0 I . '' fWA 1 0 I 0 

'" ~""~' 'o o :"'"'m·'""·~"''" 
~~'.kOMfXICO. fOR 

" !NT!O THE Ill llllHM A000" (HEXI fOI THE llt(l 

• '""'""''"""''"""'"'""'""'"""'·I """}-' 
"""~ 
1, ~FTHIROTYPEOFOElllCWI 

UHO(LllT!OINOElllCEl .. M.fA.011(1. 

ENl!llH( •SlllllltMA(lDl"'(HEX)FOITHE 
960CHOllPl.AllllFUl!.D, 

0 960CH OIS" .. AY ADDI II "'1WAYI ONLY ENHUD INllll 18-63. 
··urnt TO UIH II/STEM IPOCIFICAllON OR CONl'IGLJllAllON 

EUMl'U FOi "ODl T• [!!EX) INTER Ml• 01 01()0 

···~~:o~~~ s:!'~~ FOi ..... mc.o.N A,lltllNEI llOJ029 

f JllllONIOMEOLD!l 1~01 

H12+ 

" 
.W,'1 •o,., 

•l.•l '1.•l 
.... 1 .... 1 ... ., 

m 90,81 '°"·'°' ll06,Bl)I 

,,i""'~:~i:: ·~""" 
llGHTIYH;_i~ 
CUI OFF UG FOi A '0', lf.O.llE UG FOi 
A 'l'. t>ONOTlfMOY!LilG5 I ANDIO, 
If .-.LL llU Alf 'II' U._llE CHIP OU! Cf 
SOCUI. lf/KIGUMllTl$UNUHDIT 
ISNOINlCWAAYTOIEMOVlTHELH;. 

- CLOSf JO DtULW INl"f"61fH!O flfl.O Af 
L0-INl"EN!iln'LEVEl.(SWlfCll2CW!N 

SWITCHJ ·CLOSfTOOISl'lA'flNl"H61flE0"8.0Af 
lllGHl!llNTIN!iln'LEV!l.(5WITCttlCW!N 

SWITCH 1 -R:r....i.~:~:irw:r ci"os~- 15 

IWlfClll • Ol'fNYlttENON.Y 12"°'M-15 
INHlll.UOOTllllWISECl.0$t 

PA TCHfl fO~ •Pl 
wCAnoNO. ,,,.,,. 

ll'l ~(~L.1~,l'.~,~::1· 
(Pl•WOI) 

••L _ ~ !: ~0s~~r~::r · 

~:~~~;)a~Wll 

~-"""""'" ~PROGO-

TOUI! f!AJUOflOAOO "A" 
OPl(Hlf'l INOPL •LUC IN 
MODULEW1rn1u1EAI 

OPlCHIPON OPLCHIPlOCAllON 
F!AIUllE 0Nf(A!UO!IOAIO 'I 
IOAID"A l'lUQ IN MODULI 

s-.1o1• 



TS 100 FEATURE BOARD J: CMP SWITCH SETTINGS FOR PARSllAl.RS EMULATOR 
USING THE INITIALIZATION PROGRAM*** 

1011 
1010 
1001 
1000 
9100 

~~SWr!~;~~:!:~~~~· 

I. KllllE~WITt;HESMENJMIDfODll',HENTL,IUT 
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1·. , • , 1 ::r!:·~l 
(HA./.Cfl 1 INfBCMANGl J ~Ll !U DEVICE - ...O.· 

NOttt 012J•567!1910111J ll I• 15 IOM IYTK4l.tS 

I " T & 1:1 'I' a r'MfMIYTUDllRS 
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)IS,LH 

~~S .. Pltl~ 
MtMC'~' 

OISl'l.AY 
AOAl'TU 

"" 

D!VIC( 
ADA'1U 

~· 

}'/., 
Ao "'C'NITOll 

;v::] 
'' ... ., 

., 

(0NllOU•~~ 

()1\pt.:.1 .. O,.Pl!~ 

"''" -Jlo:OC!HOI 

4l0 - MUtfll'l.fX ('1ANNEl CONTllOUll 

·49 -MOIH!UO .... D 

"'~ - OPTION •0 .. PHI M01Mt00Al0 l 
"' r • Of'llON A.0,,PHI MCTHl00'110 

•a - 0'110N "OP•!!I lrl'OTH!U0 .... 0 SH "-CH 

- OPTION AO•f'llR M0ft+IU0 ... 0 J 
- Ol'!IQN MUlfll'Ull: (oU;NNH CONllOUtl 

• OP'HON A.0/\ITH "'OTHUto._.O ~ 

- OnlON .. OA.P'lfl MQTHt110...ao 

• OPHQN MOfHfllOAIO J 
· OPIK•N Ml)Llll'll~ (HANN(l CQNllOlUI l 

• OP!IQN MOl .. fll0 ... 0 

MUl!IPl!~ C><•NN(l (CN110llfl .._:, 

QPll0NAl (CNflOll!I Oii M0fH!tto ... CI, U 

0PltONAt CONllOtUI QI MO!HfU0 .. 10, •l 

MOl"fllO.oliO MONHO. (ONllOllU "2 

omON.O.t CONTIOLHl. MOTHt•10....:o 
MONIT~ (QNllOLLEI: Al 

MONITOll CONTIOU!IS •U 

~~!~~~~·~~~~~s~l17kf:i 
CONll(lll!IS AU US!O. 

~~~1r~o ~~~1,:0;;~~:~! .. 1 ~· 
J MUlT!IUll CONTIOUU1 .a.Ill 
USED-

-- ,,__, 

' ' . 
' ' . 
' ' ' . 
i 
' ' ' . . 
' . 
' ' ' . . . 
' . 

COMMUNICATIONS REGION TAILE 

LOAD SIZE OF PIOGRAM 
KEYIOAID MODULE 
SECOND HALF OF INITIALIZER 
TASK SUPERVISOR 
flltlNTER INITIALIZER 
SERIAL Pll:INTER ROUTINE 
TICKET & IOARDING PASS PRINTERS 
INITIALIZER 
Pl!INTER STATUS TAILES 
DISPLAY STATUS TAaLES 
NJMIER OF DISPLAYS 
NUMIER OF PRINTERS 
CCC COUNTER 
NUMIER OF MESSAGES RECEIVED 
NUMIER OF MESSAGES TRANSMITTED 
EOMC'S IN TKT ANO IOARDING PASS MESSAGES 
DATA LOST COUNm: 
CAIRIER LOST COUNTER 
IOCQ'S FOR DISPLAYS 
IOCQ'S FOR Pll:INTERS 
OUTPVT - TO HOST - IUFFER 
VALID TERMINAL ADDRESSES 
VALID PllNTER ADDRESSES 
AIRLINE 10 
INTERCHANGE 1 
INTERCHANGE 2 

LOCATION 0010 CONTAINS THE AODl:ESS 
OF THIS TABLE 

LEO MEMORY BUFFER ASSIGNMENTS 

'1600.,..,<fer 

1nocno"'c''"' 
0019lo, j8()u,.,o<'« o.,pk., 

D•>pjgy Mon. 0 -·· -·" 
""" oxo """ OIEO 

""' ~g 27CO 21EO 
~"' ""' .... 
""' "" 2FCO "'' ""' IJCO 17(0 "" ""' JlCO 37CO 31[0 

""' >Ko lfCO '""' ""' "'" lfCO ~9EO 

""' '"'' 47CO •IEO 

""' 6JCO 67CO 6UO 

""' 4JCO 4fCO •9EO 

""' '"'' 6fCO 69(0 

~5 ~~g ~~g 
Sito 
71£0 

"'o 59(0 
>KO "" mo 

""' "" "" 8!£0 

gj ~ 
"" AIEO 

~fl 
OftO 
A9EO 
91!0 

""' 81[0 w"' mo 
'"" '"o 

""' oco C7CO "" ""' ""' "" El!O 

""' coco CFCO "" "" '"" EfCO E9EO 

~~ "'' OlCO 

~~ FlCO F7CO 

""' 07CO 

"'' ff CO 

~" 

OJEO 
2J!O 

"" 181:0 

"" 33£0 
IBEO 
lHO 

4Jf() 

"" "'" 61t0 
Slto 
mo 

"" "" 

~~ 
oro 

"" "" "" ouo 
~" 
"" "" 

_, 
Mon.; 

05£0 OltO 
l5t:O .ll!O 
ooro OHO 
10!0 2HO 
15£0 •1!0 
l5EO JJEO 
IOlO "" 30(0 "" 
"" 41EO 

"" 67to 
•oeo "" "" "" 5510 57!0 

"" mo 

~= "" "" 
H mo - "" 

~ 
~" .... 
97!0 
17!0 
WIO 

"" 
"" "" mo ~~~ COEO 
mro "" "'" 07EO 

"" "" '"" "" "" "" 
FEBRUARY 1975 
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!PARS SYSTEM CONFIGURATION 

CUSTOMER LOCATION __ _ _ _LINE ADDRESS INTERCHANGE ADDRESS RDS SYSTEM NO. 

DEVICE MEMORY DISPLAY /: MONITOR CONTROLLER :i: DISPLAY (6) 

LOCATION TYPE(l) ·l/OBUS ~Kor~~E ADAPTER ~~w~f~~~~ON 5 J ~ ~~~ ~ ci LOCATION 

ADOR (4) AODRS j ~~CONCENTRATOR OR ~ -i_ ~ 3 ~~ ~ ~ w: 
CASSETTE PROCESSING UNIT 2 :;: !,! 

~} SEE SUPPLEMENTAL SHEET 44-8017-2 g~ 
~ WHEN MORE THAN 48K MEMORY 

~ggi~ ~ 0000 000 5 A23 .. 

1NO. 

KEYB ARD 

! I I I 11 I I I l 
6 

NOTES ~---~-~-~-~-~--~-? A2.. 2 
1. DEVICES ANO THEIR SYSTEM ADDRESSES ARE ASSIGNED SEQUENTIALLY FROM 0 

THE TOP OF THE PAGE DOWN. ALL UPPER PORTS MUST BE OCCUPIED BEFORE 2 
ADDING OTHER DEVICES. THE CASSETIE, MODEM AND KEYBOARD ASSIGN- 0 

~E~NliLAf1~~1~l~1~re~i';,~~~; ~C':~~~g,~~c~A~~s~l~~R~Tie~g~D~~~tYS ~~~g~~D 2 
30 CPS SERIAL PRINTERS THIRD; AND All 120 CPS SERIAL PRINTERS LAST. MAP 0 

2. REFER TO THE INTERRUPT LEVEL PATCHING. ALL PRINTERS ARE CONNECTED TO I } 6 
3, ~~:::~~~~:~~~~ERBOARD SCREW SWITCH SETTINGS FOR EACH MUX • DISPLAY ~ 

CHANNEL PORT. (6) DATA. 2':.t::::it::\f::.:-t::::::::::::::::-i-t 
4. DEVICE ADDRESS ASSIGNMENTS 0 +-~~+-+---------! 

MULTIPLEX LOC. OF MULTIPLEX PORT ON MUX CH. SUB CHANNEL ON UNUSED 2 +-~~+-+---------! 
CH~EL CHAN~ CONT. (000-hix~ 1-Lost) PORT (OO~~t; 11-Lmt) } PRINTER 0 +--+-+--+---------! 

5. FOR MONITOR CONTROLLER PORT 0 USE CONNECTORS X2 (KEYBOARD), X6 PRINTER BUFFERS ~ +-~f-+-+---------1 
(DISPLAY) & XlO (LED PANEL). FOR MONITOR CONTROLLER PORT 2 USE PROGRAM 
CONNECTORS X4 (KEYBOARD), XB (DISPLAY) & X12 (LED PANEL). lFFF } 2 
FOR 1920 CHARACTER SPLIT SCREEN DISPLAY USE CONNECTORS X6 {DISPLAY) 8K ~6!~RAM Q +--+-+--+---------! 
:;T~{E3N(~~~Bf~~f •AND XlO AND Xl 1 (LEDS) {ALSO ON MC A JUMPER IS MADE 0000 6 :t:::j:::t:::t================1 

6. DISPLAYS ARE ASSIGNED FROM THE UPPERMOST MEMORY ADDRESS DOWN. 
FIRST DISPLAY HAS THE HIGHEST MEMORY ADDRESS. 960 CHARACTER DISPLAYS l USE M.C. PORTS 2 AND 0. 1920 CHARACTER DISPLAYS USE ONLY PORTS O. 
SPLIT SCREEN 1920 CHARACTER DISPLAYS USE BOTH PORTS. ALL MONITOR 

5g~~~L~T~~~E~ ~~~ ~~T~€To~\~~~~~;:s~i~ ~~D~~lb~s WHETHER ~ :~~~1~ii~~~ip~~~A~~;A~SEl~~l~'ciri~LR:. THAN ONE PTS SYSTEM, 
CONTROLLER USED. • 1010 a. 1015 

7 <>AMi: A<> A<><>nrtATFrl Ol<>PI. AV C:ARI i: .. A MEMORY EXPANSION P.S. MODULE REQUIRED WHEN ITEM 15 USED. 



IPARS SYSTEM CONFIGURATION 
SUPPLEMENTAL SHEET 

CUSTOMER LOCATION 

INTERCHANGE ADDRESS RDS SYSTEM NO. LI NE ADDRESS 

MEMORY DISPLAY ::r: MONITOR CONTROLLER ::r: DISPLAY (6) 
MODULE ADAPTER '.:::G~ LOCATION 0101~ '.:::G~ ~ 0 LOCATION 
2K BYTE cczUJ cczu; V'l Cl <{u.J~ REMOTE _, . ' 

<( UJ t!:'. z 
AD DRS U-'~ V'l :E ~ u_,~ >-Cl faw CONCENTRATOR V'l <( 

I- i-U OR ~ 

0 <(-

PROCESSING UNIT _,> 
~ UJ UJ 

7 r---
~Cl 

2 A26** F800-FFFF t--:" 8 28 
0 1--FOOO-F7FF (<: 7 27 
2 
0 

EBOO-EFFF 1-- 2 6 26 0 
EOOO-E7FF 

l\J 
1-- 2 

5 25 0 6 ~ 2 
A24** D800-DFFF 4 24 0 

DOOO-D7FF tJ\j 
._.., 

2 
3 23 0 

C800-CFFF 
.,.._., 

2 2 22 0 
COOO-C7FF t--:" ~ 2 

1 21 0 ....__ 
A25 
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PTS IOOFEATURE BOARD' B'ANO OA/MC/FB CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS FOR 
CONTINENTAL AIRLINES SPECIAL EMULATOR !593822·19 

C>AMCFI fEATlJUIOARD'I' 
C!f'" PIN 

T-i 
-·-~~-·-"-

I: 

NO!f. Cts•CHAAA.C'IEIV$EC 

Sfl on (•-1)10·1• I• 
"150Ct"l(DllfVICE1WE 
llU!DINDEVICITAllE 
l!la.wl5l1HD 

b TICKOPllNTlllS 
< 10.0.RDINGP~ 

d 30CtsSlUAlPllNTUS 
• UOCts5ER!Al 

PIUNIER5 

"-""~ '::.'l,:~:;:::i,;".g~o 
lJ USED 

11160CllDISl'l.AYS 
" ' Pll!Sl INTElCll"NGI -INQTE, OllDO OfD!VICIS•$ 

:: -· .t.GDUW" (llEXl ~~~l~ol!fl(ll)GH I· olSTHE 

•7-1.SI 

WllEN USING LOCll. PRINT INTER 'ND INIU­
CH .. NGE ADDR,•• WlltN IJSll'IG A ~EYIOAlD 

~:f£~~~~~fE1J~:.~ 

.. --·~ 
: ENTUlST5YS1EMAODR•(tl[K)Of111E 
:oo 1920/%0CHD!5PlJl.Y51JSED. 

'1-l.SI 

,,_.,.~ 
>< ENTER1SfSY5TEMADIX"(H!X)OFTHETICKIT 
l5 - AND'°""DINGPA~PllNTEIS USED. 

l1-UB 

ENT!RlSl SYSTEMADDl"(lliXlO•TllE 
30/l:ZOCtsSUIALl'OINTOISIJSEO • 

.. --·~ ., ENTERTOTALNO. lllNAIY)Of!920Cll 
40 DISl'l.AYSUUD. 

.,-ul 

.. -.... ~ 
' 9 ENTHTOT.t.lNO.(llNAAY) 
><> OF11CX!TPllNHllSIJSED. 

l•-l5' 

.. --·~ SJ ENTEi TOTAl NO. (11NARY) OF90.0.IDING 
s• . P~5l'O!NTEl5U5!D. 

'5-l5' 

.. -~·~ '7 ENTERTOTALNO.(lllNA""!Of:JOCl'S 
Se PllNTH5(UllMINfTJOO)OSED. 

59-LSI· 

60 ENTER10TAlNO.j51NAlY)Ofl20Cts ·--·~ 
O> 1'llNTEIS(CENTIONICS\U1A)OSED. ~ 

FOR PATCHING ANO 5WllCH SITTINGS REFER TO STANDARD PAll/IPAIS (U-B016) 

'IEFE~ TO UUO SYSHM S"CIFICATION OR CONFIGl.IRAT!ON 
El<Aldl'U:FORADIXl~(tl!X)ENTEI::!~ 

+Jl2 ON SOME OlOE~ aoAltPS 

MANIJALDATACHIP594113·11PINNllM!EOS 

'"" 

5WITCHS -OPfNWtlENONl.Y 12KOFMEMORYIS 
IN'ifA\.UOOTHi!!WIS<ClO!E 

511WORP '02'WORD 
•PL ROM lP\. ROM 
NODPL NODPL 

Ol7a Gl79 
1(- ---~lo 1r--:"l6 

';;:·i.: 
o.,_ -"'-"'l. "OG'""' l.OA~ 

IPL ~~~:il~('.~,~~il• 

"' ~; ~l'l..s~ ;~;..~~' .• 
(Pe•WDT)•DOI 0. 

"lSW-IPllWITCtl 

~~;~~~A~~~E• 

~~*~IN 
HAf!JRI 

~--.!OAOO'S' 

'ff"-' • 

TOC>';lf!AIUREIOARD "A" 
OflCHl"INOPlf<UOIN 
~g~~~ s1mwun Al 

RPl.CHWON ,PtCHIPLOCATION 
F\Alllitf ONl!ATUlltOARO'I' 
10AR0'A PLUO INM00ULE 

Si..etlo12 



PTS-100 FEATURE BOARO 'A'.CHIP .SWITCH SETTINGS FOR 
CONTINENTAL AIRLINES SPECIAL EMULAlOR 593.822-19 

j•M•roU ·~~~~~~~~;,I 
~-~"····-·o""'" re~ . 
ENl"BllSTSYSTE;MAODl*(llDl)OFTffE ·1.· 30/1211C'5SBll.til!IUNTWUSI:!>. 

IENJfllf0TAl.NO.(llNARY'.10F19lOCH r-[; 
111$1'1.AVSUSED. ' 

1• ~ 

fNl'lltSTSYST!iM-(llOOOFfHE 
r~CHPISl'LAnUSEO. 

~~.:ilt~~trm 
~~l~~:~7E 

. ---o£ViCT 

f lltOCHDISl\.o:Y! 
NOl'E:OlON.Ofll£VICi51$ 
~~ollllEIUGHt·••STilE 

I:: g:~ ::me.:~~~~~ IOIA 

~ g 

~~·~; .. 

~~E~~~~rt°· (llNARY) OF TICKET 

ENl'Elt TOTAL NO. (llNARY) Of IOAADINU 

~~l!~SYS~':°~,Zs~~:E 

~ 9 
INT!~VAL TIMER 

SOME SWflCHES ARE -IERU> OlfH•ENfLY BUT SWITCH 
LOCAllONS ARE THE S""'E AS Sl<OWN A!!OVE. ALIO SOME 

I~:'is~~t~~ ~ ':~.~~~i.~l~t~o s~1~i:~it 

IHE1611TSIN<A<;HMEMOIYWOltDMUSTNEVEOIEAll 

"· 
J_ FOlt OTHY.S.WITCH SEnlNG AN() PAJCH£S 

USESTANDAl:DIPAIS/PARS{ .. -11Cll6l • 

.. EHR JO USER IYIJ™ SP£CiFICAH0N 01t CONFJGUIAl•ON 

<XAMPU fOll ADDR 14 (HEX) ENm ~~ ~~ 

LEl'Tf'rT! RIGHTrrn 

0 l 2 :l 4 $ 6 718 9 10 ll 12 ll 14 15 ROMIYHl41l,41 

l'l'AA '!'AA':. M 'I'M d::::::::;·~· 
"'"LIN(lo· mUll'MENI INTER-

O 1 2 3 • 5 6 'j8 9 10 ". 12 IJ,. U ROM$YTfS<l,'3 

I 'I' • ... 'I' • d "'""'"'"' 
CHA.NG< l INTERCHANGE 2 UT DEVICE AO~ I ll006 a 0007 

NOff2 i° ~.2 H s ?2 ~!: 9 10 is~: 1J" i~H:EFJr~~ 
1,/11'1',,,PPl:S I N1NTERAD~s I 00NOrLJ..ysr 

0 l 2 3 4 S 6 71a 9 19 11 ll IJ I< IS ll°""'IYTES~, 41 

I NO~TPl 5 rNO~PP~ :O.l3C~i~o. ·~j=r~~I 
fOI W01D FUNCTIONS A.NO 
SWITCHESSE!AeOVf 

ALTERNATE IPL LOAD 
DEVICE AOORE~S ASSIGNMENTS 

flllQ-flff 

I 

19211CHA.1 
DISl'l.AYS 

R!OOifF-1 

' 0000--0JFF-1 

A.OA.Pl!l O. A,CHA.NNR C. PCll! 

~~~~ 
MULT!PIDI CHANNEL IS Al WA.VS 0000; LOCATION Of MUlHPU!I CHA.l'l'<!l 15 000 FOii lST MUX CHA.NNEL 
l\NOOOJ FOR SECOND, ETC. A,LUllNA.TE 11'1. DEVICE CA.Na! LOCA.TEPONPOllT:SO(OOC) THll.0UGH6 fllgj, 
A.ND ON SIJICHA.NNRS 0 {O(IJ THROUGH 3(11). 

,000>~' ro I 
~\!~I 1;~ ~T 
~:=~;~ J~m I I ,_,., 

:11:~~· :.:--·~---J 
fEBltUAll"l975 

-~· 



OAMCfl f!ATUHaDAID .. ' 

PTS IOOFEATURE BOARD' B' AND DA/MC/FB CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS FOR 
REMOTE 2848/2260 EMULATOR 9330!57 FOR CONTINENTAL AIRLINES 

I SUPPORTS 20 PRINTERS) 

~~ l~~ .. ~·-. 
H1:zt9 o---.. arusro 

J :: 

l 

ALTH .. •TCIPLLOADDEYICE 
ADDllESS0 SH•!V!llSESIDE 

::~r>e .. nm•o• .. 
IOd INTPOIANGf~lfSSl' ... .... 
=- - l~~~!~~J 

SINO OCIO•SINDNOIDl.ESWOIEl>AIA 
IDL.ff• OOl•SINDUDl!OLUACl!Hll!fOQDAIA 

N •Sl!ND5t,._lllDUCHAAACT"5RFQll~DATA ·-r ·:fQfA1.NO.Of21CffiE50f"'fMU5!DKllDISl'LAYS! 

. "' 
TOIALNO,Ol',..ONllOI 

~:-~~"gl:...~. 

:J-NOTUSED 

9~ .. 
NO.OfT!RMINEI 

: NINTEISUSEO(llNiJIY) 

~Ta=:::::Nor 
t J120NSQMEOLORIOAllDS 

MANJ41.DATACH,,~11J•\IPINM.IMllERS 

CONTIIOl 

.:.:~~-~~ 
CUTOfflEGl'OllA'O',U.O,YELEG~ 

A'l',OOND'llEMOY~l.EGSl-10. 
IFALLllfSM!'ll'LEAYECHlfOUTOf 
SOC:K!J, lfNOGIAllllllTl5UNUHlllT 
ISNOTN!CESSMVTOIEMOYlilM!l.EG, 

:1 

l1IWOllD 102<WOllD 
IPl.IOM •PL•OM 
NODPI. NODPI. 

101' ,_ 

--·~;'~D 
DPl.·DUALPIOGR .... lOAD 

IPI. ~;gl,s:..~r:-n:~:I· 
{fl•W01). 

iiii•IPl.5W•{Pl·WDI· 

~!an~oor~~'"· · 
IPl.SW·IPlSWIT(H 
IPlSW·IPl.SWITCI! 
l'l·IPLN519UTION 

f!ATUIEICJMD .. 'Af'GDA.'MC/FI 
USEASEMIAT!PLUGtNaoARDfOI 

a~~~~;~E~~~~~FI~ 
~::~~, .. 

f!"llM< 
~ IO~RD'I' 

"!"! .• 

TOUS!f!Al\.llflOOID'"' 
IPl.CHlfSl"lfLfLUGIN 
rg~~!TIME AS 

lfLCl!IPON IPl.CHlfLOCATION 

:~~J.~, ~E1~'!'&,'5t:D 'I' 

"' 
"' 



PTS-100 FEATURE BOARD 'A' CHIP SWITCH SETTINGS FOR 
REMOTE 284812260 EMll.ATOR 9330&7 FOR CONTINEDL. AIRLINES 

(SUPPORTS 20 PRINTERS) 

:;:;."·~· 00000•"·' 
:r:'f~ I • DO! IJP ~ 0 . 

SOM! SWITCHES AAE M)Mafl.[D DlffEllNllY SUT 

~~Hr~~1t~.~~~r~~ .. ~:~l~!l~i~~~:· 
, .. \.llJNUSEDSWIJC"ESIOD. 

rHE 16 llT" IN E.'<CH Mf..on' WOOD Ml.l'1 Nf_VfR 

"IEfEI TO USER WSTW SP!CIFICAllON Ol l"-YTHEON 
SAlESOlWSUMMMY 

.. THE TOTA\. NUMllE~ Of tOT\i mEs 
OfPllNTEISC.t.NNOTE)(CfE012 

D • 78 15 

ftl,~514 l·\ i)e --~- .l~f~.:o:~ 

lfh Jjj1'tlo 96 ,J:EFJ!: .. ~o:; 
l'OITON 
MULTll'l.EX 
CH ... f'!NEl 

MULTIPHX Cl'IANNf\. IS Al.WAYS 0000, LOCATION OF Ml,llll'1.Elt CM"'Ntt 15 000 FOi lST JrllUK CllA.NNEI. 
ANOOOI FOi SECOND, ETC. >.1.T!INATE IP\ DEVICE CAN ff LOCAl!D ONl'OUS O (llD(ll HlllOUGH 6 (t1Cll 
A.NO ON ~'KHANNUS D (00) THROUGH l (11). 



PTS IOOFEATURE BOARD' 8' ANO OA/MC/FB CONFIGURATION CONTROL MANUAL OATA CHIP SETTINGS FOR 
PANAMAC EMULATOR USING INITIALIZATION PROGRAM 863081 

l 1920 DISPlAYS{A\WAYS SET TO 1) 

8 SETTO'l'IFAC!NTRONl~J06USED 

I SET TO'\' IF A CENTIIONICS !OlA USED 

.. ~ ,. 
l« NU HANGE ADORES> EX 

'" 
"' 

,.r-,. 
v. ' 

~ 

~] """' ""'"" ''" ""'rn '"" 

38c FIP.ST ADDRESS 11mo OF lST TYPE OF 1'111Nl'!l USED' 

~] ""'" """"" mumrnrn•m"' mro• 

.,~ :FIRSTAOOOESS!!1!X!Of2NOlYP!OfPllNTEIUSED' 

... 

~] '~"' "'"" ~ "" m• ~ """" ~ro· 
"" 

'If 3C16'$ AND 101A'S AllE l.IS~O IN A SYSTEM, 306 Will !ETHE 
lST l'lllNTH TYl'E, 101A WILL !E 'TllEWD POINTSI TYP£. WHEN 
AS$0CIA,TEO 1'111NTH IS NOT U!fD SET TO ZEIO. 

t Jll ON SOME OLDE• 80~DS 

MAl>l.JAL DATA ASSOCIATED CONflGU!lATION CONntOL 
CHl9LOC WOODIYTl.ADDRESSES(HEX) 

DA/MC/0 :~Ak'gi :~ m 

Hl2 ~ 

'" m v 

" " 
"' 

CllTOffLEGF-OIA'O'. LEAVE LEG FOR 
A 'l'. 00 NOTOWOVl'LEGS T AND IO. 
lfAl.LllfSAllE'O'LEAVJ;CHIPOUTOF 
SOCKET. IFlllOGVloillll$UN.IS!Oll 
IS NOT NECESSAllY TO IEMO\IE THE LEG. 

DA/MC/FllSWITCHG2Sm11>1Gs 

SW~TCH40.Kl240"K2400:1200:1'1~ 

~ O;EN CL~E ~EN O;EN lifN+iiNl 
CLOS! 0'10N CLOSE Ol'EN CLOS< 

- CLOUTODmv.v IN!ENSIFl!C>flELllAT 
LOWEllNTENllTYLEV!l.(S\117CH10P!N) 

-CLOS!'TOOISl'l.AVIN!!NSIFIEDFl!l.DAT 
HIGHBtlNTENSl!YlEVEL(SWITCH1 Ol'El-4 

• OP!N'M!ENSKOR:MKOFMEMOIYIS 
JNSTAlUDOTllBtWIS!CLOSE 

- OP!NWHENO"l.Y 12!< OF MEMORY IS 
INSTALLEDOTHEIWISECL05E 

RP<CHIPON •PlCHIPLOCAHON 
"AIURE ONFEATURE!OAltO 
WARO'A PLUG •NMOOU(E 

DIO US 



MUX PORT ASSIGNMENTS 

MUXO 

PORT 0 CASSETTE 
l MISA PRINTER *l (G12) 
2 MISA PRINTER #2 (Gl2) 
3 MISA PRINTER #3 (Gl2) 
4 MAIN IPARS MODEM ADAPT RX (G2) 
5 MAIN IPARS MODEM ADAPT TX (G2) 
6 HUB POLLING IPARS MODEM ADAPT (MONITOR) RX (Gl) 
7 KEYBOARD (ENABLED) 

MUX 1 

PORT 0 MISA PRINTER #4 (Gl2) 
1 MISA PRINTER #5 (G12) 
2 MISA PRINTER *6 (G12) 
3 MISA PRINTER #7 (Gl2) 
4 UP LINE/DOWN LINE IPARS MODEM ADAPTER RX 
5 UPLINE/DOWNLINE IPARS MODEM ADAPTER TX 
6 NOT USED 
7 NOT USED 

INTERRUPT LEVELS 

INT 
DEVICE TYPE LVL 
CASSETTE 2 
PRINTERS 2 
KEYBOARDS 3 
MAIN IPARS MODEM ADAPTER TX 4 
MAIN IPARS MODEM ADAPTER RX 5 
UPLINE/DOWNLINE MODEM ADAPTER TX 4 
UPLINE/DOWNLINE MODEM ADAPTER RX 5 
HUB POLLING MODEM ADAPTER RX 5 

MONITOR CONTROLLER "F" DATACHIP CONFIGURATION 
(PAN AM PATCH -A860B90-l0) 
CUT PINS 4, 7, 8, 9, 13, 16, 17 AND 18, 

MUX PATCHPLUGS 

MUX 0 

ADDRESS PATCH LOC G2 = G44 
INTERRUPT PATCH LOC Kl= G17l 

NOTE: SYSTEMS IN THE FIELD THAT DO NOT 
USE HUB POLLING MAY USE INTERRUPT 
PATCH G4S, 

MUX I 

AD; 'ESS PATCH LOC G2 = G78 
Ii'' KRUPT PATCH LOC Kl = G219 

MODEM ADAPTER PATCHPLUGS 

UPLINE/DOWNLINE !PARS FOR MOD ADPT ON SECOND MUX OF 
MASTER PTS ONLY (CARRIER DETECT INTERRUPT IS DISCONNECTED) 

OLD MODEM ADAPTER 
P.N. 860533G2 

LOC E5 = Gl70 
LOC J3 = G220 

NEW MODEM ADAPTER 
P, N, 860820G2 

LOC K6 = G170 
LOC A2 = G220 

MAIN !PARS - (DATA SET READY IS PATCHED HIGH) 

OLD MODEM ADAPTER 
P.N. 860533G2 

LOC E5= Gl63 
LOC J3 = GJ47 

HUB POLLING JPARS 

OLD MODEM ADAPTER 
P,N. 860533G2 

LOC E5 = Gl70 
LOC J3 = Gl62 

MISA PATCHPLUGS 

LOC M5= G107 
LOC B2 = Gl42 

NEW MODEM ADAPTER 
P.N, 860820 

LOC K6=G163 
LOC A2 = G147 

NEW MODEM ADAPTER 
P, N. 860820G2 

LOC K6= Gl70 
LOC A2 = G162 

PATa-t AND SWITCH SETTINGS FOR PANAMAC EMULATOR 
863081 

PATCHES USED IN PAN AM SYSTEM 

~~ 016 1 ~~ 16 

9 8 ~ 9 

G44 G45 

~" .B .. :::> • -
9 8-9 

,G124 G147 

Ml6 1~16 

t31. .~. 
l ~\ ,., ~G_l~ 16 

. . ( 
8 • : 9 8 9 

G78 Gl07 

'~" ·~· 
8-9 8' 9 

G162 Gl63 

(]16 1~16 

8~9 869 
G219 G220 

44-10052 



PTS 100 FEATURE BOARD 'B' CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS FOR 
2848/2260 REMOTE EMULATOR"" 

A.UUNATI IP'llO.-.OOIVICE 

~:'~~~1M·~~~·.~r1t1is 

ENTEi A.CODE 51.UllNG wm1111 48 JIU.I 
DEKlllES IHI -tEI Of MONllC<t 

~~~~~~'~;~~t:~ 1~~!~~~8~zr~ 
l.NO.OfMC~WITHlDISl'\.AVS N 1 
7. NO. Of MC'I WllH 2 Dl5PlAYI •NI 

J, ~~~':'.~\,r_of;~s .. IH .. T 111 < 1, 

.. ~oi:i'i~/~~V~~\~~::g ~~~; .. No 
H1l'!Jl.N;n.Q. 

NQH, WHEN N, II 0 OMY ENfEI N1 , 00 

~~!~7;:0~ FOi NI •UT ENTEi 0 

• HUll 10 VSH SYSTW !P!Clft<:AflON 01 fOI INHU:HM•Gf 
.o.DIJl!SS 10 ,.OC!SSING UNIT .O,ND HIMIN.O.l .O,DDOl>I 
AnlG-INff.0,lll. 

""FOii !MUI.ATOii ~91'301!'V D AND L'll!l DUAL~OGIM<lOAO(DPIJ 

Dl'llSO!llRMINEDIY 
'ATCll!S. 

11'1, • 6'i.•IP'lSW•(Pl•WD1• 
DOl·Q•D,L• 1'<1W 
(N•WOn. 

IPI. • m:i:-1.,_SW•(l't•WOT• 
OOVO}•Ol'l•(l!rUW• 
(Pl•WOI) •00110 

IPL$W•IPL5WITCH 
11'1,SW·IPl.SWITCH 
'1·11'1.l'IJSHlllfTON 
wot - WAIC:HOOG ffM(I 

~=I• 
J7 ~~::.~ Cei , --­
~ 

TOVS!HA.TI,MEIOAIO ".&." 

~~!~~~!~IN 
IPIClll10N IPLCHl'LOC•llOI'< 
FEATOlE oNn,t,TUlllOAIO 
JoMiD'A' Pll>GINMOO'lll.! 

~ ... 
'" 

r.o.tc11nro.11'L 
LOC"llON "· Jf2!~-

J12WOID IOJ.IWOl:D 
ll'llOllO 01.IOM 
NODP\ NODl'I. 

fl§ 
Of\· PIJA,l.NOG~ LOA! 

JANl,JMYI 

ShMt 1 <>I 
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~ 

• .,, 

, .,, 

. 
A21 

~Aa, A9 & A10 FOR 1010 & 1015 

IOMMEM 
WOllD 32 

POIT ON 
MULTIPLEX 
CHANNEL 

960 CHAI 1'120 CHA.II. 
DISPlA~ DISl'lAVS 

FEOO-ffff 
FCOO-ffFF 

F.AOO-flff 

Flll0-f9FF f800-flff flllO-ffFF-

I I I 

I : 1: 0600--07fF I I 

o.400--0SFF 0400--07FF I 

0200--0JFF : 

OOOO--OIFF-0000--0lfF OD00--07FF-

MUlTIPlfX CHANNEL IS ALWAYS 0000;- LOCATION OF MULTIPLEX CHANNEL IS 000 FOR IST MUX CHANNEL 
AND 001 FOii SECOND, ETC. Al.TERNA.ff IPl DEVICE CAN IE LOCATED ON POITS 0 (OCQ THROUGH 6 (t I~ 
A.NO ON 5UllCHANNELS 0 (00) THROUGH 3 (11). 

NUMIEI OF l'llNTERS ON 
SECONDARY IA'S 

ENTER A WORD INTO 16 
llT5 5-1 THAT DESCRIBES 
THE NUMIER ANO TYPES 
OF PlllNTElS ON SEC- . 
ONDAIY IA'S. COMPOSE 
THE WOID IY LISTING 
THE NO. Of l'llNTElS 
USED IN THE FOLLOWING 
OllDO: 

FIRST - NO. Of TElMINETS 
USED. 

SECOND - NO. Of TTY'S 
USED. 

LAST - NO. OF CEP..TlONICS 
USED. 

ENTEi 1 FOR I PllNTER, 
11 FOR 2 PRINTERS AND 
111 FOii 3 PllNTERS (A 
MAX OF 3 PRINTERS 15 
ALLOWED.) 

ENfER 0 IF A NINTER IS 
NOT USED Af-1) PUT A 0 
BETWEEN FIELDS WHEN 
MOIE THAN ONE PllNTER 
IS USED 

EXAMPlES: 

b c d • 

1 1 0 I 0 

I !T }ND"' FIELD TTY 
TElM TEIM SEPARATOI: 

Cl h c d • 

O O 1 I 1 

O 1TERM};;;;- 3 CENTRONICS 
SEPARATOR 

b c d 

1 0 I 0 

,,J,. I rh I L.._ CENTRONICS 

ftfLD 
SEPARATORS------' 

NOTES 

DISPLAYS ARE ASSIGNED FROM 
THE UPPERMOST MEMOIV 
ADDRESS DOWN. THE FIRST 
DISPLAY HAS THE HIGHEST 
MEMORY ADDRESS, THE SECOND 
DISPLAY HAS THE SECOND 
HIGHEST ADDRESS, ETC. THE 
PROGRAM RESIDES IN LOWER 
MEMORY, NOllMALLY IN MODULf 
Al!i/A8". PROGRAM MEMORY IS 
ASSlGNED'FROM THE LOWEST 
ADDRESS UP. MEMOIY MODULES 
ARE INSTALLED STARTING AT THE 
LOWEST MEMORY AOOIESS. 

JANUARY 

44-Em! 
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960/.480 CHAA 015,V.YS 

O-NINTEl:IUFFER 
Of 12UCH.1,1S 

I °'PRINTER BUFFER 
TAILOIEO TO 
SCIEENSIZE· 

0" LOCAL NINT KEY 
NOT ACTIVE 

I = LOCAL l'll:INT KEY 
ACTIVE"" 

NUMBER (BINARY) OF 
PRINTERS 
ON SECONbARY IA 

CHIP SWITCH 

. 

PTS-100 FEATURE BOARD 'A' CHIP SWITCH SETTINGS FOR 
REMOTE 2848/2260 EMULATOR** 

1'20 CHM OISl'l.AY'i 

0 "l'llilNHll IUFFEI 
Of 1224CHAltS 

I "l'l:INTEft BUFFER 
T"ILOIEOTO 
SCl[EN SIZE* 

0" LOCAL l'llNT KEY* 
NOT ACTIVE 

1 "'LOCAL PltiNT KfY• 
ACT NE 

LOCAL/UMOH KEY" 
! - ACTIVE, 0 ""U,._,SEO 

TYPE OF l'IUNTEI 
ONIAN0.1: 

ob 
00 - NONE 
01 - TUMINET 
10 - TUUYl'f. 
I 1 • CENUONICS 

WATCHDOG TIMER 

HATUREIOAllD 

8:'=1 • • DOTUP"'O 

~WN·~DOTDOWN•O 

18 

'160/48) CHAI: DISPLAYS 
1. 

.. C4 .Is C6 

, .. 
I ,. 

ENTEi A CODE STAITING HYE THAT DESClllES 
THE NUMIEI: OF MONITOlt CONTl:OLLEIS (MC) 
USED WHICH HAVE J-480 CHAUCTU DISPLAYS 
AND 2~ CHAIAiCTEI OISP\.AYS, OETEIMINf 

r---:"1..--'---'THE CODE AS FOLLOWS: 

.. 

1. NO. OfMC'S WITH J DISP'l.AYS=N1 
2. NO. OF MC'S WITH 2 OIS"-AYS" Nz 
J. CON\IEl:T N1 AND N2 TO I'S·. THAT IS 1"'1, 

2"11,J:tll, ETC. 
4. PUT rHE I'S IN THE FOLLOWING Ol:OEfl AND 

~T~:~r,:~N THE N1 l'S ANO Nz I'S ANO 

NI l'SQ.N2l'S\?_ 

NOTE: ~:E~ ~ i~ ~7\1,E:~~ '11;.~f~t!c; ...,. 

SEND 000: UNO NO IDLES lfFOlt.E DATA 
IDLES" 001 "SEND 3 IDLE CHAll:ACTEIS IEFORE DATA 

N "SENO S(N-l) IDLE CHAIACTEIS lEFOllE DATA 

TOTAL NO. OF 2K &YTES OF MEM USED 
FOR DISPLAYS BINA.RY) 

ALWAYS SET TO 0 

SET TOIJOOFOl 
8ANK OF AMEllCA 

AlTER-NATE LOAD ADOlt INTERVAL TIMER 

NOTES: 

1, SOME SWITCHES AllE f'IJM&ERED DIFFERENTLY BUT 
SWITCH LOCATIONS ARE THE SAME AS SHOWN Atovt. 
ALSO SOME SWITCHES HAVE ON & OFF INSHAO OF 
DOTS. a, b, c, d, ETC., IS THE ORDEI OF llTS. SET 
All UNUSED SWITCHES TOO. 

2. THE 16 BITS IN EACH MEMORY WORD MUST NEVER 
tE All I'S, 

•.1tEHR TO USER SYSTEM SPECIFICATION OR RAYTHEON 
SALES Oii.DEii SUMM.4.11.Y 

"*FOR EMUlATOlt. 593830 REV D AND LATElt 

NOTE2 

12 13 .. 15 

LEFTIYTE llGHTBYTf 

DI 78 e 

f:il.!•'11.1..!•:ci•ui..!•.J•L.••3., .!.' _;;: a!!...::=='"==:.....!l• I ~ :~Jl:~O:~ 
l~\1~, ===·=·===-·~i811..._.ur"_,;"'ls.__ .. __ ..,1 I~ FJ!5:~°"~ 

1920 CHAI: orsru.vs 
0 7 8 15 

I, c; sls~. l~<tf:i,NOfesEO_J~~l~: .... ~o:~ 
0 7 8 15 

I NOT~o I NOT°&co I ~ Fli:~~ 
FOR IYTE FUl'<TIONS AND SWlJCHES SEE AIOVE 

Sheet 4of 4 



PTS 100 FEATURE BOARD 'B' CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS FOR 
TRANS UNION REMOTE 2848/2260 EMULATOR .. 

-~·} 
JS ~;?J 
"° HY'S 

60LSB 

"~'}·~· 
6J LSI ZElO 

'REFOI TO usu. snTEM SPECIFICATION OP. 
RAYTHWNS ... LESOlOEaSUJN.WN 

ALTERNATEIPLLOAOOEYICE 
ADDllESS' SEE•tvmem>E 

AND TELETYPE CONCENTRATOR 

ENTER A CODE STAATING "'1 al! ~l)tAl DEKllB! 

f~~~~E~~~:m 
l. NO.OfMC'SWITH3CllSPLAYS•N1 

2. NO. OF MC'S WITH 2 CllSPLAYS • N2 

3. ~~~T.~ll~N&:c~TOl'S. THATISl•I, 

4. PUTTHEl'S!NTHEfOLl.OWIN:'>ORDfllANO 
~'t~m:~.!:N THE N1 1'$ AND~ l'S ANll 

NI l'S~Ni 1'S£ 

NOTE, m;E~ ~s i~~ ~i;"'~ri:ar~PR~E~~ ..,. 
THE NO. O!'MC'S WITH l~t!OCH OfSPLAYS 
IS THE NO. Of :>IC lYlfS OF MEM USED 

T-'-4':fc~~i~vf." MC'S w1TH '· ~. oo OOM.J'flOClAMl.OAO(Dl'I) 

DPLISO!TUMINED!Y 
MT(:HfS. 

IPL •liPi.•IPliW•(Pl•WDT• 
~Y~ii:Wl·IPlSW 

RPl • i);i •lPlSW•("•WDT• 

r~ Y~O '."~ e~~w. 
IPl.SW-IPl.SWITCH 
UlSW-RPlSWITCH 

~f 1!'w?rtJ~.'% •• a1 

n~!.U:h'f~ ;~·r:g}k A 

rn.~E~t:"ic~~~(IEE 
EllHER~110l 1C2•WOROS 
(IEEPATCHfS), 

~~o£~1N 
FEATUR! 

;---~~·1· 

TOUSEf[AT\MEKlAAD"A" 

rgLf1!! sli~s~~u'if~ IN 

lPLCHIPON RPl.CHIPlOCATION 
F(AIURI. ONFCATUREBOAiO'I' 
~OAll:D'A' PLUG •NMODULE 

"" "" 

PATCHES FOR RP!. 
lOCATIONES. 59<153-

'f¥"~" 
8~98~9 
512WOlD lQU'NOllD 
RPl.lOM lPl.lOM 
DPl DP!. 

DPl-OOAlf'ltOGRA.MlOAO 

R!V.JANU/IRYllr.'8 -· SH!ffl0F2 



PTS -100 FEATURE BOARD 'A' CHIP SWITCH SETTINGS FOR 
TRANS UNION REMOTE 2848/2260 EMULATOR** AND 

TELETYPE CONCENTRATOR 

~~~cJ!::1~~!ER 

.. 9 

SUPEiVISOll MODE. I =CONTROL 
AND MONllOll MODES. 
0 =MONlTOi MODE ONLY 

.~'.Y 

~~~·~::: .. 
~ 

, 

T(MEOELAYMFOIESfNDINGACK 
TOl!OST. O•OMSEC,1•6BMSEC 

ENTERACODESTAATINGATtl4PINJTHATDESCRISE 

rJt~j~~~~~~l8~~THE 
1. NO.OfMC'SWITH3DISPLAYS~N 1 
2. NO. OF MC'S WITH 2 DISPLAYS•~ 

;n-------13. ~~r;f,E~T=~\i~N&r:'2T01'S. THAT!Sl~l, 

4. Pl.ITTHEl'SINTHE!'OUOWINGORDS<ANO 
::fr~:~:NTHE N1 l'SAl'IDf'.l;o !'SANO 

N1 l'SSJ.N;- l'SI!_ 

f:~~! ~~~ i~~f1trffEK~fR~e~f~ 
";· 
THENO.OfMC'SWlTHl-41nCHOISPLAYS 
IS rHE NO. OF 2~ BYTES OF MfM USED 

~~~~~HJis~vf. MC'S wm1 4. J, OR 

TOTAL NO. OF 2K f!VTES Of MEM 
USEDF~DMlAYS(SINAA'Y) 

t~!~fi~TJ!'f~f'b~V~~o•as· 

M,:~~~ ·:~ I 

THE 16 a1~ IN eA.CHMEMORY wmo Mll>I 
NEVElSEAll I'S, 

•REFER TO USU SYS HM lPEClflCATION OR 
RAYTH!ONSAU:SORt>E!SUMMARY 

0 LEH SYTE 718 ~IGHI aYTE 15 

~:_*-~ ~FJ!st-go~ 
w:=:=~r;-=:=:::;i ~l\Jr::.'6~ 

0 7j8 15 
NOTE2~~--..--:-r.i ~OM9YTESM,45 
~~ °'4;3~=:";;fil0DRS 

0 7 8 IS 

~·la ~ 1!=i~:4t~ 
FOR IYTf FUNCTIONS AN!> SWITCHES SEE ABO\/£" 

~Z~ I ~W.3.~ 

fl00-F8Ff 

I 
I 
I 
I 

ftl)llfff-1 

I 
I 
I 
I 
1' 

0000-01ff__!._OIJ00-03ff...l..,_0000~1ff-I 

ALTERNATE IPL LOAO 
DEVICE AOORESS ASSIGNMENTS 

:.0·[£· ::: ::::': ,~, "~·I g t-6" "I 

""'-""""== """ ~~!:.~':!if ~~b~:c FOil FIRST° CASSETTE) 

MUUIPl.EX CHANNR IS Al WAYS 0000, LOCATION Of MUlT!flEX CHANN!l IS 000 FOR 151 MUX CHANN!"L 
ANDOOl FOi: SKOND, m::. Al.TEINATE l/'LOEVICE CANIE LOCATWON PORTSO(OOOI TKiOUGH6 (110) 
AND 0NSUICHANNtlSO{oq iHiOUGHJ (11). 

CONTROLLE~ ~OOll!ll 

" LOCA!ION 

FOllHIS 
MULTIPLEX ll"HESE 

PAICH!S .. DDllESS' 

AP0P2 
.~, 

~ODii 6 ·-' 
~· 

~· ~· 

MULTIPLEX CHANNH CONIR01.Lat 
1Nl!RlUPIPATCH5921£1-

'~1~ ... 't)H;°'~ .. ~ ® SN. "® • 

MUXD MUJC1,2 

" 

~~¥A:~~~l~~sALL 

0[VIC! AD!>R!>S ANO 
INltRRUPTlf\IELASSIGNMENIS 

PORT IN!!RRUPl 

MJGUSTl976 ·-· SHEET20F2 



PTS 100 FEA ruRE BOARD 'B' CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS FOR 

TRW CREDIT DATA SYSTEM REMOTE 2848/2260 EMULATOR AND 
TELETYPE CONCENTRATOR** 

ALTEINAT! lO.i.D DEVICE ....or.En•. SET 
tlT5 11AND1JTO'l' (CAS!ETTEON 
l'OllTS). 

'UflJ T0US!l5YS1Elrl\Sl'KlflCATIONOl 
U.Yttl!ONSAlf$0ltlll;SIJMlrAAlV 

119 NOTUUD 

DUAL JlOGtMI LOAD (Ol'lj 

DPl.llD!fflMINEOS'f 
rAICHU, 

IPL •6Jii•lrLSW•("•WDT• 

~Yan.Dfl.·1"-SW 

11'1. • iiii·Ul.SW•(N•WDT• 
DOVQ•Dl'l·lll'UW• 
(N•WDT)•DOVO. 

lfl.SW·IPl.SWllCH 
•PUW•ll\SWl!CH 
"·ll'LM~TON 
WO'!•WAl(.llOQGTIM~ 

~E;'i~IN 
_f!AIUllE 

~--- ~--:--~··· 

ICUS!f!ATIMEto.UO "A" 
1'1. Clll'5 \N 11'1. rl.UG IN 
~~~~OISllTUIE AS 

IPI. CK" ON 111. CHIP LOCATION 
F!AIVllE ONFEAllJllltoAID' 
IOAIO'A' l'LUG INMODUll . 
" ~ 
'" '" '" 

"' ~ 

"' 

'1n·"B1" .l§. ,[j, 
Sl2WOID lDNWOllO 
lrtlO"' 11'1.IOM 
NODl'L NODl'I. 



PTS-100 FEATURE BOARD 'A' CHIP SWITCH SETTINGS FOR TRW CREDIT 

DATA SYSTEM REMOTE 284812260 EMULATOR-AND TELETYPE CONCENTRATOR 

·~ ·~·· ~·~" -[: ". 
NOTU~ED 

' ' " ~ 

=r=?OFTJY'SUSED· 

0111i•l6(MA.lt 

NUMIU Of U:AS£0 rrv llNES U~O· 
~-0 
001-l 

lli-7(MAX) 

I '"'""'~'"~ :i-: ·; •·~t-..o·o~•J{ 

. 

'---------'-j ~~:m·!E IPl LOA,0 DEVICE 

SH SWITCHES h "'ND i ON {CASS ETH 
ONl'ORTS). 

~ .5? ~~· '.~.. I 
F!ATVlE.OAllD 

~~~WN~~~OOOWN o 

~,,., ~00'"'' 

SOME SWIKH!S ARE ~IEIW DIFH~ENJLY !\,II 
SWITCH LOCATIONS ME THE SA.ME AS St<OWN AIOVE 
Al.SO SOME SWITCHES H ... V£ ON & OH •NSr£"'0 or 
DOTS. a, h. <. d. HC.. II HIE ORDU OF lit\. SH 
All UNUSED SWITCHES 100. 

I. IHI" 10 llTS IN U.CHMW.Oirf WOIOMUSf NEVU 
IEALll'I. 

'IEHI ro USU SYSTEM SPECIFKMION 01 IAYTHEON 
),•olfSOllD£llUMM,\IY 

0 _.., "'" 1 8 llGl'IT9YIE 1$ 

la $j .. 11" •le A6 ,! 
0 I 15 

OOMOYfES"'l,<i 
M~M IYf( AD(llll 

lal1 8<1 1ial 1 8~ ~~:~;:1 ... ~0:~ 
NOTE20 I 15 0006&0001 

!, , 6L c4 ,! 11 :JJ;~ =rJl:~o.~ 
O I I$ IOMIYTES.c.1,<7 

i;, 6 J~ 04 l;8 06 ,J ... !MIYfE.<OOOIS 

•OMMW. 

..:ICHAA 
OISrLAn 

flll0-f9ff 

I 

~'~ OtSrlAYS 

FlllO..ftFF 

I 

' 
' 

' ' 
' ' 

192DCttN: 
DIWV.YS 

FIOO-ffFF-

1 

j't ' I ' 
0600-0:>ff ' - ' 

CMOO-.Q!iff ~-O:>fF : 

0200-0JFF I 

oooo-01Ff-OOOO-OJFF 0000-0lfF-I 

IYT!S ..i." L--+-+-t--c-t-c---t---;~ 

l'OtTON 
MUHIPl.f)C 
Cl\ANNQ 

MUUll'ltX Cl\ANNEl 15 >.I.WAYS OOOCI; 1.0CATJON Of ...iAflrtlXCllANNH l'.'l OOJ FOi. 15T ~ CllANNH 
ANOllOl fOl $((0"-ICI, £TC. '-1.Hl:-JE lrl. DfVICE (.,NH lOC4HDON.0.fSO/llO(lJ TllltOUGt<6 {II~ 
4NO ON ~llANNUl 0 (Ult fllltOUGtt l{'I). 

CONTIOllEl.t,ODl.!SS 
PAJCtt 

l~IO 
® ® 
® ® 

~ ~ 
~ ~ 
a~, 

G' 
~MO 

lOC4TION 

FOl.Tl11S -E 
"'t.11.flft.lX THUl 

;:.~:i- 'ATCHU -·­----.om -
Ol•TO 
a•ro 
a•ro 
~<ro 
a•ro 
Ol•TO 
Oll•TO 
Ol4TO 

MULTll'l£)( Ctt4NNEl CONTJ:OllB 

:~7~0: 
MUKO MUK !.2 

Kl Kl 

~~Wt~~.o.u 

0<VIC£ ~DDOlES~ AND 
INTrRRIJPTU:VflASSl(;NMENTSp 

MUX POl<I INTEHUf'T 
NO. NO tEVH 

CA.SSEH£ 0 
KEYBOARDS 0 
MODEM 0 

GPCA'S O,IU 

"AUGPCAKIA.IDSUSilNIERIU,IPTLEVCL 
4FORADDtfiSING. 

REHR JO USfll SYSffM SPKlFICAT!ON Olt 
i.o.YTHEQN !>AUS OllD._ SUMMAllY FOlt 
PQUASSIGNMENfS. 

~­
S'-t2of2 



PTS 100 FEATURE BOARD 'e' CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS FOR 

UNISCOPE EMULATOR 863 165 

.... ~ 
NO. OF MONITOI COMIOllEIS 

11 UU0W(JM!ITllU2-CllOI 
II l--9tOCllDllPl.AYl(ll 

Ill.SI 

ll 1~~~~~~~~~1 

::J--f::1EJ. °'"~'o""' "" AND:.>O .. INW<>U>tl" 

., "''' l!I Q-0000 

.. t-000• 

'1UI : ; 

3-~'""' lg\!:~Y·;,,::~~,o;.;..:~°' 

"} " 
6ll NOTIJSIO 

" 

Dl!Pl.O.Y A,Ll UNE! Of ANV 'OIMAI • 0 0 0 0 0 
DllPl.AY 1 llNI -- ----- 0 0 0 0 I 
00"-4YlllN!I -----·- 00010 . . 
01<1'1.A.Y i, UNI!---- -~-- 0 I ; ' 

; : 
0151'1.>.YjollNLS--~~,,ilO 

NOTE- 11 ..... Y NO. MVST NOT OtCE!P 
NO. Of llNf\ Of l!UCHO iCIUN 
FOlM•I. 

"Hflll 10 VSU IVSTIM l"CIFKATION 01 
ltAYTHEONIAl.EliOIOHSUMloOAAY 

,,. 

Ol..l•ll'llOGUMlOAD(DPl) 

~!~~~ ~~'.llMINED IY 

ll'I. • Dfl_ ·•Pl IW •(,.•WOT+ 
DOl,O) •011.. IPllW 
(P9•WOI). 

11'1. • CirL · IPLIW· (l't•W(ll• 
001 Ol•Dl'<•!IMW· 
(n•WOf) •001,0. 

\l'\$W•lfl\WllCH 
ll'\\W ·~fl IWllCH 

:oi 1!'-w~c~~~ ... 111 

~~:IN 
'[411,11[ 

~~(M,10'1' t=:--~ ' -----
rovs~~U.n..1to.o10• ... • 
1'1. CHIP!i !N IPI. nllG IN 
~~~SUISTll\/HA5 

01.CHttCN 1'1.CHIPLOCATIO"' 
fU.IUlll ONflA.TUllllOlolDI 
10 ... D'A' 'lUG INlllOOIJ<I . 
" .,. 
'" "' 

"' "' 
~ 

"' 

:er:~:· 
=t~rr.~ 

lll'I. • -L NOGl.W LOAO 

.. 
Sheet lo 



PTS-100 FEATURE BOARD 'A' CHIP SWITCH SETTINGS FOR 
UNISCOPE 100 EMULATOR 86316!5 
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" 
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~~ 
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09UO '90GINll DIUCrMS 

C- l'IAMI 10MD SWlfcK MUST H SET "ON• TO USE OllECTM) 

...... 
"' -·· ..... 
llODQ, (AO, 0U),-IQ, 1'­
p~, (VALi), (VAl.2), ••• 

CK(V,\ij, (V,\ij,'. • .. 
CTIUt-11) 

O(D$Tl),(D5t21, ••• 
SL(UVB.l),ClfVB.21, ••• 

>Y 

'" 
IYOQ 
TN(JQ ....... 
WN(lQ{'ll) 

OY(Zl) 

ON(Zl!) ... _ 
'" " "' " 

t*iil( DOUG MOOf 

"""'OWGMODf 
ADOA+I 

SUll'IACJA-a 
LOAO HGl5mt Al<m TRANSFEI 

PATCH LOC TO VALi, LOC+2 TOVAL.2, ETC. 
COMME CKKKSUM , 

~~T~KOMEAOllllSS, 
_IMTIAUZf STATISTICS TAILE ANO 
BROITAll.E 
cit.AT! TAPE ON SPECIFIED MUX/l'OlT/ 
Xl'OIT (OEl'NJLT IS Oft)/lt 

CONNECT SCUfNS FOi SRM 

MAINLOOP' 

2 .OMPI(: ENTRANCE 

3 .OMl'lC TEXT IOOTINf 

.IM.-C IOACT IEl'URN 

MODEM RECEIVE IOACT 
•m<N 

1 .IMNCTASJ: llANCH 

I MODEM RECEIVE UNE 
IEUART 

10 IECEIVEEllOR 

11 TRANSMIT £1101 

12 SOlilNTEXT ElllOI 

13 ADDllfSSINGfllOI 

I• CltAMCTEI Btta 
15 ESC""E SEQUENCE flllOR 

18 SET CURSOR ER«Ol 

MONITOR ALL IECOIDS · 

IGNORE ALL IECOIDS 

MONITOR ALL IECOllDS OF TYPE()<) 

IGNORE ALL IECORDS OF TYPE {X) 
MONITOI WOlD ('t'I) OF All RECOIDS 
OfTYl'£1>Q 
IGNOllf WORD (\0/) Of ALL RECORDS 

°'"""" MONITOR ALL RECORDS FOR DMCE (ZZ) 

IGNORE ALL .-£CORDS FOR DEVICE {ZZ) 

MONITOR LOCATION SPECIFIED BY LOC 
(T'!'1'£ IS 'Z? 
ONE SHOT MODE ON 

ONE SHOT MOOE OFF 

PltNT AU CONNECTED SCREENS 

STOP All NINT OPfRATIONS 
CUAI ALL SaM SCREENS 

CASSETTf l'IOGIAM PATCH NOCEDl.Mf 

I . IPL OLD CASSEnE. 
2." UJNG 11'1. STOit X'IOOOI' INfO LOCATION 0 ('Mlllf 

XJCX •DEVICE AODllSS Of TAIGfT mM), 
3. WHENIPLISCOMl'l.mLOCATIONOWlllCONtAIN 

X'01CIO', IF NOT RmY. 
.$, ENl'ElPATCHES. DONOTNESSstO•ORRDET. 

5. M A NEW CASSETTE IN TARGU DlM. 

6. STORE X'IXXX' IMO LOCATIONO AS AIOV!. 
LOCATIONO WILL CHANGE TO X'OlllO' TO INDICATE 
THAT THE DUMP IS IN PROGIESS. 

7. THE TAI'£ WILL REWIND Af'G STOPWHfNCOMl'LETE 
ANO LOCATION II WILL CONJAIN JC'0100', If MOC£ 
COP1£5 AltE DESIRED RET\ltN TO STEPS. 

8. If AN Ell«)l OCCUIS, THE TAPE wtU. TllY TO IE'MtlH 
CONl'INUOUSLY. TO STAIT ova INSEIT A NEW 
CASSETIE Af'G STORE X'IXXX' INTO 1.0CATION 0, 

NOTE: FOi ADDITIONAL INFORMATION REFll: TO 
FllNO. PS-0018. 

COMMUNICl.TIONS IEGION (ADDRESS AT LOCATION X'C? 

""" DISPLACEMENT DEFINITION 

Rev1s10N Ltvn (ASCIQ I 1ev1s10N su1LEVEL (A.sc1n 
STATISTICS TAILEADDlfSS 

ADDRESS OF TA.11.f CONTAINING DST ADDRESSES 

RECEIVE WFFER ADDRESS 

ADDRESS OF FIRST XMIT IUFFEI 

ADDRESS OF SOFTWARE TIMH CfLL 

NINTER STARJS TABLE (l'ST ADDI IN D5TI 

""" DlSPlACEMENJ 

STAnJS LUN 

ClMUNT PllNT ADDlESS 

PRlNTERIUFFERADDRESS 

PRINTER TIMU ADDRESS 

PRINTER IOCQ ADDRESS 

P!UNTH STATUS FOi HOST 

ERROi T ... 11.E (A.DOR 1N COMMUNICATION!. RlG10N) 

"""' DISPLACEMENT 

MODEM RECEM ERROR COUNTER 

MODEM TRANSMIT ERROR COUNJER 

SOH IN TEXT ERROR COUNTER 

ADORESSlNG ERROR. COUNTER 

1LLEGAL CHARACTER ERROR COUNTER 

ESCAPE SEQUENCE EIROI COUNTll. 

CHARACTBt PNllTY EOOR COUNTElt 

CURSOI ADDltDSING EUOR COUNTERS 

MODEM RECEIVE 10 ACTION ERROR COUNJER 

L1Nf CONTROL ILOCX (Let ADDlt IN COMMUNICATION5 l£GIOti 

""'' DISPLACEMENT 

" 
" " 

RECEIVE CHANNEL UP/OOWN 

ClMRENT RECEIVE IOCQ ADDRESS 

f1RST RECEIVE IOCO ADDlESS 

.OMNC RE-ENTRANCE ADOllESS 

FIRST MODEM RECEIVE llUFFER AOORESS 

i'lJMIEl Of XMIT IUFFSIS A.VAil.AiLE 

MODEM XMIT CHANNEL UP/DOWN 

MODEM XMIT BllCI FLAG 

CURUNT MODEM XMIT IOCQ ADDltESS 

FllST XMIT IOCQ ADDRESS 

MODEM XMII TIMER ADDlESS 

lNP\.IT MESSA.GE COLLECTION ACTIVE FLAG 

MODEM XMIT llUFfER ADORESS 

NCH USED 

CURRENT OUTl'tJT MSG l'IOCESSOR DST 

POLL TIMER ADDltESS 

ACK CONTROL IYTE I OUTf'UT MESSAGE TYi'£ 
SID fROM LAST OlJTf'UT MSG DID FROM LAST OUTl'UT 

MESSAGE 

RID FROM flATUU BOARD SID OF LAST 
INPUT TnMINAL 

TERMINAL STARJS OF LAST INPUT DEVICE 

DISPl.A.Y STARJS TABLE (FIRST DST ADDlt IN LCB) 

DISl'~'.~cRfMENT 
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PTS 100 FEATURE BOARD 'B' CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS FOR 
MIDWEST STOCK EXCHANGE ( MSE) 
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PTS-IOO FEATURE· BOARD 1~ CHIP SWITCH SE'f.TINGS FOR 
MID!V£ST sllJCi< EllCIWIGE (llSE) 
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PTS 100 FEATURE BOARD 'B' CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS FOR 
QANTAS EUROPE PARS/I PARS EMULATOR** 
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PTS-100 FEATURE BOARD CHIP SWITCH SITTINGS FOR 
QANTAS EUROPE PARS/IPARS EMULATOR** 
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PTS 100 FEATURE BOARD 'B' CONFIGURATION CONTROL MAMJAL OATA CHIP SETTINGS FOR 
QANTAS AUSTRALIAN 425 EMULATOR 
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DISPLAY CONNECTIONS AND MEMORY ASSIGNMENTS 
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PTS-100 FEATURE BOARD 'A' CHIP SWITCH SETTINGS FOR 
QANTAS AUSTRALIAN 425 .EMULATOR 
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PTS 100 FEATURE BOARD CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS FOR 
3271 ENHANCED EMULATOR 

THIS COLUMN USED WITH FEA TllRE BOARD B ONLY 
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PTS-100 FEATURE BOARD CONFIGURATION CONTROL MANUAL DATA CHIP 
SETTINGS FOR 3271 ENHANCED EMULATOR WITH 1920 DEVICE ONLY 
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DISPLAY CONNECTIONS AND MEMORY ASSIGNMENTS 

960 CHAR 
DISn.AYS 

1920 CHAR 
DiSP'\AYS 

HlX>-FIFF FSCKMFFF-

0 

6 
A2' rr.==._ _ __, 

5 
A2J 

' A21 

,----.;,_-0600--07FF -

A15/A8* '-===r--- 0400--05FF o.400--07ff 

020C--03FF 

L__ _ __:r- 0000--0IFF - 0000--0JFF 

•AB, A9 & AlO FOR 1010 & 1015 

DEVICE ADDRESS ASSIGNMENTS 

ROMMEM 
BYTES 40, 41 

~----+--+----'!---+---+---+--+-~ 

PORT ON 
MULTIPLEX 
CHANNEL 

MULTIPLEX CHANNEL IS AJ..WAYS 0000; LOCATION Of MULTIPLEX CHANNEL IS 000 FOR IST MUX 
CHANNEL ANO 001 FOK SECOND, ETC. ALTERNATE IPL DEVICE CAN Bf LOCATED ON PORTS 
0 (OOO'I THROUGH 6 (I JO) AND ON SUBCHANNELS 0 (00) THROUGH 3 (11). 

1 

I 

I 
0000--07Ff-

NOTES 

ALL DISPLAYS ARC. ASSIGNED 
FROM THE UPPERMOST MEM-
ORY ADDRESS DOWN. IN A 
MIXED SYSTEM 1920 CH ms-
PLAYS ARE ASSIGNED BEFORE 
480 CH DISPLAYS. ALSO THE 
STARTING MEMORY ADDRESSES 
ARE DETERMINED IY WHICH 
DISPLAY ADAPTERS ARE ASSIGNED 
TO 1920 CH AND 480 CH DISPLA VS 
(SEE C4 ON F.I. 'A,. If A SYS-
rEM 15 MIXED OR DOES NOT 
FULLY LOAD All M.C. 15, PRINTER 
BUFFERS WILL SE A.SSIG NED TO THE 
UNUSED AREAS. IN A MIXED•• SYS­
TEM PRINTERS ARE ASSIGNED AS 
FOLLOWS: 

I CENTflONICS - 1920 CH IUFFER 
2 TERMINET - 1920 CH BUFFER 
3 CENTRONICS - 480 CH BUFFER 
4 TERMINET - 480 CH BUFFER 

THE PROGRAM RESIDES IN LOWER 
MEMORY, NORMALLY IN MODULES 
A17/Al0* AND A15/A8*. PROGRAM 
MEMORY IS ASSIGNED FROM THE 
LOWEST ADDRESS UP, MEMORY 
MODULES ARE INSTALLED STARTING 
AT THE LOWEST MEMORY ADDRESS. 

REV, MARCH l~ 
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CON'tGUllATION PLUG (!?! 

THE NI:.~ HAS ONE SOCKEr WHICH REQUIRES A CON'IGl.RATION 
PLUG TO 5EUCT M05T Of THE AVAILAILE OPTIONS. ANY POSSIBLE 
COMllNATION OF OPnONS CAN IE SELECTED av CUTTING OFF 
Al'fllOfRIATE LEGS Of THE PLUG. 

NOTEi 1. ':ac~~~atio.:.\'l:iEfHT~'EfE~~~f,Ml'LETELY 
2. wtTtt '!RANSMITTBI MOOULE, NC~ HAS THE ADDED COAX 

CAiLE OPTION USED WITH D,A, "C". 

CONFIGl.llATION SOCKET LOCATION 

CONFIGURA.TION PLUG 
(RAYTHEONP/NS94113-11) 

~\i" 
LOCATION t ~ J 
-~/::-_:-:r,pr 

OPTION PINASSIGNMENJS L ~-f ~~PIN 
l't'll!u1t.T~"' SOCKET 

CON'IG. 
PWG"N 

NO. ... ,, """ """ """' ""'" "''" cur IN CUT 
II CUT IN IN 

12 cur CUT IN IN 

CUT CUT IN 

DISPLAY ADAPTER ''C" 

P/N860629 
8K AND 16K MEMORIES 

DISPl.AY ADAPTS. "C" HAS A l'R.OVISION FOR TIS.EE AUXILIARY MODUl.ES 
TO USE IBM COAX CABLE< TWO RECEIVER WARDS AND ONE COAX 
CONTROL LOGIC lOAl.D, 

CHAl.AC!E!/LlNE FORMAT AND MEMORY REFRESH TIMING PATCH PLUGS 

INSB.T 
THESE 

PATCHES 
{5921.53~ 

64)( 150ll.16 

40X12 .,,,. 
NUMIEI OF CHARACTERS PEil LINE 

Jl.S f\IJMBEROFLINESPERFOllMAT 

C2 

gi~:~~~~T1~~ 
TYPE OF MEMORY MODULE 

Gl35 ·8K MEMORY MODtJLE 
G133 • 16K MEMORY MODULE 

MONITOR CONTROLLER f 
OPTION SELECTION 

INTO BOARD LOCATIONS 

C2 

(Nomi) {Op!) 

GI G4 Gl330RGl35 
G2 G4 G1340RGl36 

G1340IG136 

G134 OR Gl36 G133 OR G135 

GROUND DO NOT CUT 1 lB DON'TCUTFORUNDERLINECURSOll. CURSOR 

PAI.ALI.EL ADAPrS PATCHING AND SWITCHING 
FOIDA.TAl'lOOUCTS2ZllLINEPRJNrEl 

INLOCATIO~ 

A2 
D3 

l~ElTPATCHES.593192-

G"' Gl'8 

{

CUT TO ACTIVATE TONE ON SET & RESET 

TONE ~i:g~~T ~~1T~g~ TO ACTIVATE 2 

CUT FOii. NO. l SEC TONE 3 
DON'T CUT FOR 1 SEC TONE 

CUT FOK BOX TYPE CURSOR } 

I? CUT FOll.64X15, 16, & 30 DISPLAY FORMATS } DISPLAY 
DON'T CUT FOR 40)(80 X 12& 24 DISPLAY FORMATS FORMAT 

CUT FOR DISPLAY POWER ON LEO OPTION } POWER ON 
16 DON'T CUT WHEN OPTION IS NOT USED LED OPTION 

" GI" 

ALSO SET DIP SWITCH AT LOCATION Fl AS 
FOUOWS FOi 3VO 

~]-NOTUSED 

' '} . ; STATUS BITS 

~~~{~1~.i:~~S~~~~3&N'T 4 
CUT f0l64Xl6 DISPLAY FORMAT 

NOTUSED 5 

1 ~J,~Ml~~gc~r~DATAFIELD 6 

~[S CUT FOR I'll.OGRAM CONTROLLED 7 

CUT FOR NOltMAl - LOW INTENSITY DATA 
FIELD. DON'T CUT FOi N01UML - HIGH 8 
INTENSITY DATA FlaD, 

NUMBER Of{ CUT TO USE 96 DISPLAYABLE CHARS. 9 
~~YEO DON'TCUTTOUSE128DISPLAYAalECHARS, 

14 NOTUSED 

CUT TO DISPLAY 32/64 CHAR TYPE'S ON 9 SCAN LINES ) 
AND 64 CHAR TYPES ON 8 SCAN LINES 
DON'T CUT TO DISPLAY ALL CHARS ON9 SCAN LINES 

CUT f0R40X12 ANO 40X24 DISPLAY FORMATS DISPLAY 
DON'T CUT FOR 64X15, 16 & 30AND 80)(12 &24 DJSPLAY FORMATS FORMAT 

CUT FOR 40X12, 64X15 OR 16AND 80X12 DISPLAY FORMATS 
DON'T CUT FOii. 40X24, 64X30 Oii. 80)(24 DJSPl.AY FORMATS 

10 GROUND DO NOT CUT 

~~· '"u'~PLE CF 3271 ENHANCED EMJLATOR WITH l920DEVICE ONLY 

~: m~r-
1•00I TEIMINEIPl!Nr!I 

1'"010 C"'PIONJCS,.INTll 

"" TY!'E¥4!1BkEVIO.AAD 
'"Oii ... 
'">01 

'""0 

TYPE .. llEI UVIC!AlO WllH NUMBK: ....., 

l>O.T"!"llYk!YIU)AIDWITH"llMlllCPl.D 

Ktyf\.NCHUYIOAHIWllH-K:MD 
CONS()l~KEnOl.IDWITH "'1IAElJC;....., 

o» CAlt>NNCHO/HONl.YI 

1 n SETIOOMt 

;;}~· .. ·~ 
. ·J •. "™'"' ··~" 
'·}·" ~ ... -.... ~. 
) 
:::}••<•~·~-,.~~ 
::}IOOTYH\\afTEIKMOAllDWllll-lltlCMD 

:} 
} . ·}·· ·-·~~~· 
:} 
~ 
:} 

TI 
·z--~t.1978 
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PTS 100 FEATURE BOARD 'B' AND DA/MC/FB CONAGURATION CONTROL MANUAL DATA CHIP SETTINGS FOR 
3272.ENHANCED EMULATOR 

·-~ :r.;-. 
;:}"'· 
~:)~· 
:::·i~· 
:}~· 

:r· 
::}~· 

:r· 
::)"'' 

•AMIXEDSYSlfMISASYSnMTHATIJTILIZfS 
lOTH'80CHANDl'l20CHOEVltfS. 

t Jl20NSCMEOl.OO~ 

MAN.IAI. DATA ASSOCl .. TEDCOl>EIGUllATIONCONTROL 
CHIPLOC WORDtlVnADtllESS!S(HEX) 

D,l./ld<:/FG~~~ :~ 
1112+ <lll,41 

~~ 
'40,•1 

42,<3 •2,-0 

"·" "·" . '4,47 ... 
!11,81 000,001 •.. 002,B(l3 

:l~ ... ~.~ 

"·" M0,007 

-*~ ~ ...... 

ENrEltlHE 
300.,_INTEltS 

NOTE• INMIXEDSVSIEMS" TH!SESITS 
AAEONlYUm>fOl.COOCH!llSMYS 

~ "' 
ITTi~i~~~!ifil~ 
NOTE• WHEN MO!<E THAN 15 MC'S ARE 
l)Sl:DlllEYAAEASSUMEOTOIEFULLY 
1.0AD!DWITHEllllER2-9600l •-.teOJCH 
DISPV.YS. 

'" 9 °'~ ~===~~~ 

·1 ~1::·£r:1:r:i 
~ NOTO.IS!D 

,. 

"~ ~"-''°"'°"" ~·" I ~}~· ; .. :~:o::'~~~:.\'::l'?:~rt, 

l>..yM<;/FllSWl1CHG2SffilNGS 
SW!f(;H.ioX12olllX2'111QX12111X246'1X1S6'1X3CI 

: O~N C~E ~N ~N :~ 
OPEN Cl.OSl OPEN ClOSE OPEN CLOS!: 
OPEN OP!:N <»EN Ol'EN CLOSE Cl0$E 
OPfN OPEN CLOS< CLOSE CLOSE CLOSE 

SWITCH! -CL05ETODISP\.A.YINIENSIFIEDFIEl.DAT 
LOWERINl'ENilTYLEVfl.(SYllTCH20P£~ 

SWITCH 2 - C~OSE TO DISPLAY INTENSIFIEll FJELD .i.T 

SWITCH7 -;:r~r~~~:i;= ~~ 
SWITCH 8 • p:~~~~~·w&~EMORY IS 

PAICH!S FOR RPL 
LOCAll0N'5. 592153-

·~ .. ·fr 
.~,.[id. 
511WORD 102-!WORD 
RPLROM RPI.WM 
DPL DPL 

OPl.·DUALl'llOORA.MLO"D 

IPL •DPi.•IPLSW•(l'a•WDT• 
DOVO)+DPL • IPLIW 
(N+WDl). 

RPI. • ~ i;,g\>,i"",.: !';~r:~• 
(Pll • W!>l) +DO VO. 

IPLIW·IPL5WITCH 

l'a·lPl.P'l.ISHIUlTON 
WOT. w.i.TCHDOG llM!R 

~i:tm~&~~~W9~ 
~~~,'!:~u~J'J's~~&111102~ 
WOlOS(S!!PAICHESOllSWllCHF16l 

~=1i~IN 

~~~!·\ .. 
~~I---._ 

--TO=HATURE•OAOD"A" 
RPl.CHIPSINRPLPLUGIN 
~g~~:uamnmA"> 

44-10072-1 
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COMMUNICATIONS REGION DEFINIT16N {POINTEO TO BY LOC 0026) 

REVISION LEVR (ASCII) ! REVISION SUI-LEVEL (ASCII) 

ADDRESS Of CIC OEVICE PACKm 

ADDRESS Of CIC TUMBLE T A,81.E 

ADDltESS Of CIC ADDRESS TRANSLATE TAILE 

ADDRESS Of' CHANNEL 1/0 BUFFER* 

ADDRESS OF KfYBOAAD IOCQ 

ADDRESS OF CIC CONTROLLER IOCQ 

ADDRESS OF CIC DEVICE IOCQ 

LOAD ADDRESS OF K/l'SVC MODULE 

1,.0AD ADDRESS OF lSVC MODULE 

ADDRESS OF SRM PARAMETER LIST 

ADDRESS OF OCQ ADDRESS TA&LE 

CIC CONTROLLER IOCQ 

CIC ONLINe/OFFUNE TA8Lf 

~ 
1.~ 

DCQDEFINITION 

COl>FIG* 

2.+ I NO, CHAA/LINE 
AlD(ASCtl)** 

8 I CURRENT BUF1'ER ADDRESS 
A ICURSOR.AL11.11tl:)) 

:: I~~~;..,~~~~~ 
MUX/PORT - LUN ID 

lA I DEBUG FLAG I ENHANCEMENT BYTE I 
OCQ'S AAE LOCATED AT THE END OF EACH DEVICE'S BUFFER AREA. 

•tEfER TO DCQ BIT DEFINITION TAatE BB.OW FOR DEFINITIONS. 

••tEFERTOJ270SPECIF1CATION 

+ NOT VALID FOR l'llNTERS 

SYSTEM 
AV AH.ABLE 

:=IT 

~~NOT 

XMtT/lCV 

D~OO 
MOD< 

O=OISPIAY 
1-fklNTER 

DEVICE ON LINf 

~~':DON 

NOT USED 

DEBUG - FULL SCREEN 

"'™' 
DEBUG - ONE LINE DUMP 

DEVICEllUSY(l'RINTBO 

ENHANCEMENT BYTE 
DISPLAY 

STATUS MODIFIER 
CONTROL UNIT END 

'"" 

~ 

1 "LOCAL ONLY LOCAL P!i;JNTER 
*CONSISTS Of 2 BUFFERS OF £QUA!. SIZE. SIZE DETERMINED rN SUBTltACTING 

THIS ADDRESS FROM DUMMY WORK BUFFER ADDRESS. 

LOCATION 

"""" OOOA 

OCQ OF DEVICE BEING SERVICED 
CIC PACKET OF DEVICE BEING SERVICED 

COMMUNICATIONS REGION ADDRESS 

FIRST PRINTER OCQ (IF ANY) 

1 "L0CAL!'RINTER 

CONSOLE KBD 

CASSITTE PROGRAM PATCH PROCEDURE 

1. IPl.OLDCASSmE, 
2. DURING IPL STORE X'BXXX' INTO LOCATION 0 {WHERE 

XXX "DEVICE ADDRESS OF TARGET DRIVt). 
3, WHEN IPL IS COMPLETE LOCATION 0 WILL CONTAIN 

X'OHXI'. IFNOTRmY. ENTRY FORMAT: 
0 I 2 

"" i~~:rv1cE 

SRM I PARAME'IH LIST DEFINITION 

: l~~~~~~~=:~(~~T}ON"INOIRECT} 
+4 NJMIEll OF IYTES TO TRACE 

+6 OEVICEIO{BINARY) DISPLAYED ON TRACE 
TO IDENTIFY ENTRY 

4. ENTER PATCHES. DO NOT PRESS STOP OR RESET. 
S. l'UT A NEW CASSmE IN TARGET DRIVE. 

6. STORE X'BXXX' INTO tOCATtONO AS ABOVE. 
LOCATION 0 WILL CHANGE TO X'0300' TO INDJCATf 
TiiAT THE DUMP IS IN PROGRESS. 

I I I ~~~rfE I 
<0 SRM SWITCH; 0 ""ENABLE, 9XlO m OISA&U 

+2 ADDRESS OF NOOE LIST 
+4 WIDTH Of DISPLAY All.EA 
+6 NO. OF LINES IN DISPLAY All.EA 

+ll aASE ADDRESS OF DISPLAY AREA 
+A CURRENT DISPLAY ADDRESS {INITIALLY - wa 
+C CURRENT LINE POSITION (INITIALLY" OJ 
+E CURRENT COLUMN POSITION (INITIALLY"' Oj 

+7 NOOE 10 {ASCII) 

-If! TIACEMASK• 

~'!., ~fH AREA WHERE n ~NO. OF BYTES TO 

'MASK· BIT 0"' I SKIP THIS NOOE. 
BITS HS" 1 SKIP CORRESl'ONOING WORD 

(i.e., bit 15 - .... ..in, bit 14-
"""'d 1} 

7. THE TAPf WILL REWIND AND STOP WHEN COMPLETE 
ANDLOCATIONOWILLCONTAINX'OlOO', IFMW 
COPIES ARE DESIRED RETURN TO STEPS. 

8. IF AN ERROi. OCCURS, THE TAPE Wilt TRY TO REWRITE 
CONTINJQUSLY. TO START OVER INSERT A NEW 
CASSffiE At-a> STORE X'BXXX' INTO LOCATION 0, 

NOTE: FOR ADDITIONAL INFORMATION REFER TO 
FIBNO. PS-0018. 

LL 1 -5~1i~~CK 
O" DATA INTERRUPT 
1 -COMMAND 

INTERRUPT 

STATUS TO ,.,,,,,.,. SENSE 
BYTE"* 

CHANNEL END • 
SOfTWARE SETS LSB WHEN CHANNEL 
ACCEPTS STANS, 

••SOFTWARE USE ONLY, 

DEBUG PROGRAM OPERATING P!i;OCEDURE 

TYPE <DM> PRESS PAI 

WRIH 
ERASE/WRIH 
READ BUFFat 
;~fc~ODIFIEEl 

" g~ 
~ 

E~r!'r.:6~ECTED OF 
~%s~PERATION ~ 
DIAGNOSTIC READ OA 
DIAGNOSTIC WRITE 09 

ENrER ALL COMMANDS AT HOME; CURSOR ENDS LINE 
HA, A, B 

HS, A, B 

DI 

PR, DEV 

CP, Dl, 02, DJ •• 

TI!., LOC, 
Af:.,Xl, 
X2, CB 

SI, DEV 

PA, LOC, 
VAL, VAL,., 

'" ID 

MS, DEV, OPCODE 

SET DUMP" FULl SCRHN 
SET OUMP~TOPLINE ONLY 

PRINT, DEVMlJSTBE PRINTER 

COPY FROM DEVICE 1 TO 
DEVICE 2, J, ITC. 

TRANSFER TO LOCATION, 
DEFINE REGISTERS 

~w~~IZE SRM INTO DEVICE'S 

SRMON 
SRMOFF 
DISPLAY DEVICE ADORES~ 

EXIT DEBUG MODE 

ISSUE ClC MSC FOR DEVICE 

0 T + S CUB, SEND ATIN. 

l SET DVB 

~ SET OFF LINE 

4 RESETOFFLINE 
5 T+SCUB, SEND STATUS 

AU OTHER ENTRlts PERfOllM MEMORY DUMP, FIRST FOUR CHARACTERS 
TAKEN AS STARTING ADDRESS. 

2. OEV-PTSOEVlCEAODR.ESS(X'20'-X':lF1, 

3. LEADING ZEROS NOT REQUIRED. 

44-10072-1 
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DISPLAY CONNECTIONS AND MEMORY ASSIGNMENTS 

960 CHAR 1920 CHAR 
DISPLAVS DISPlAYS 

7 
A26 

ROMMEM 

FAOO-FBFF 

FIK>O-F9FF 

I 
I 
I 

I 

0600..07FF 

0<00-0SFF 

0200--0JFF 

FCOO-FFFF 

F800-f8FF 

I 
I 
I 
I 
I 
I 
I 
I 
I 

o.400-07FF 

0000..0lFF- 0000-03FF 

DEVICE ADDRESS ASSIGNMENTS 

BYTES 40, 41 
L....~~~->i-~-+-~-+~~+...,~-1-~-;,---'r---' 

PORT ON 
MULTIPLEX 
CHANNEL 

MULTIPLEX CHANNEL IS ALWAYS 0000; LOCATION OF MULTIPLEX CHANNEL rs 000 FOR IST MUX 
CHANNEL ANO 001 FOR SECOND, ETC. ALTEll:Ni\TE IPL DEVICE CAN BE LOCATEDON PORTS 
0 COOCll THROUGH 6 (110) AND ON SU&CHANNELS 0 (00) THROUGH J (11). 

F800-fFFF-

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

0000-07FF-

NOTES 

ALL DISPLAYS ARE ASSIGNED 
FROM THE UPPERMOST MEM-
ORY ADDRESS DOWN. IN A 
MIXED SYSTEM 1920 CH DIS-
PLAYS ARE ASSIGNED BEFORE 
411D CH DISPLAYS. ALSO THE 
STARTING MEMORY ADDRESSES 
ARE DETERMINED 8Y WHICH 
DISf'lAY ADAPTERS ARE ASSIGNED 
TO 1920 CH AND 480 CH DISPLAYS 
(SEEC40NF.B.'A?. IFASYS­
TEM IS MIXED OR DOES NOT 
FULLY LOAD ALL.M.C. 's, PRINTER 
BUFFERS WILL BE ASSIGNED TO THE 
UNUSED AREAS. IN A MIXED SYS­
TEM PRINTERS ARE ASSIGNED AS 
FOLLOW'S: 

I CENTRONICS - 1920 CH BUFFER 
2 TERMINET - 1920 CH BUFFER 
3 CENTRONICS - 480 CH BUFFER 
4 TERMINET - 480 CH BUFFER 
THE PROGRAM RESIDES IN LOWEil 
MEMORY, NORMALLY IN MODULES 
Al7/A10* ANDAl5/Ar. PROGRAM 
MEMORY IS ASSIGNED FROM THE 
LOWEST ADDRESS UP. MfMOlY 
MODULES ARE INSTALLED STAltTING 
AT THE LOWEST MEMORY ADDRESS. 

44-10072-1 
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PTS 100 FEATURE BOARD 'B' CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS FOR 
UNISCOPE EMULATOR 933259 

>J.IEll,...IEIPLLO...OOEVICE 
ADl>l!<S• 

"~" "'"'o"'o" O•IUNK 10:1 
10 I •ILINK MAll(EltS 

lfMOTEID[Nl"lf!El-RD 
(l'llOVIDf:DIYCll$TOMU~ 

i~:;~~~~=TOJ~~~; OF 
MSI LSI 

OISl'l.AY ... llUNESOfANYfOIMAI -00000 
l)J!ll'U.YlllNE---00001 
OISrLAYlLINES---00010 

'lE'9; 10 USU SYSTfM S"Clflc:ATION 01 
llAYTHEONS.t.1.ESOl!DEISUMMN.Y 

. 
" 
"' 

"°·'' •l.•J 
.... 45 
40,47 
oo.a1 ... 
!16,81 

!; •o,~,"j" 
' . 

40,41 
41,•l 

#.41 
•00,401 
401,403 
404,405 
41)<.,407 

·}-'"''~ PltlNJBlf3 

" 

iOAFOl 
PIUNTEilf• 

"}-78 IDAl'Ol 
l'llNTEI fS 

" 

"}-:::,,:;: .. . . 

. 
98 iD.AfOI } 91' NINIEIH 

:01 I 

••}Nt- ~m~m .. 
'"}-101 ::~#11 .• 
"'}-"~ ~W:m 

'" 

"'}-:::.\'!:.,, 
"' ,. 

"'}-'" IDAFOI 
lt3 NINTOl:f" .• 
::J-- NOTUUD 

~li 

SET ALL UNUSED 
81TSTOO. 

DlJJl,l .. oGRAoMLO.O.O(Dtl) 

DPLIS DETEllMINEOIV 
PAICHf.,S, 

IPI. •ffi· IPLSW•(Pl•WOT• 
001/(lj•Ol'l·IPLSW 
(PB•won. 

RPI. • ~ 1/iPL+S;,.~ ~~;._~'. + 

(Pl•WOl)•OO!/O 

IPlSW·IPLSWllCH 

Pl-IPlPUSHBUTION 
WOT - WATCHDOG TIM!R 

~~i~~~~f~jrp~.~A-
'"'c"'"oN R•lCH .. lOC~TION 

:g-,,,i:-iJ.~. ~~JE1~~&'3tE"D 'I' 
.. 
" . 
'" '" 

PATI:HES FOR ~PL 
LOCA,TIONES. S9:2153-

NOVMER1978 
4•M0087-I 
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PTS- 100 FEATURE BOARD~ CHIP SWITCH SETTINGS FOR 

~·e ; . 
NO,OFHRMINETANDEXT!L 
PRINTERsusw: 

MSI I.SI 

1-0001 

NO-;-OF MONITOR CONIR6l\:~S 

~ii;J~'b.i1 :~.<:~~: iirPLm 

,_9 

00 

UNISCOPE 100 EMULATOR 933259 
;c~~~L~=:~i=~~~~~RO~Ei~=l~~~-~1,~06E~~:~~f_~~o;~-~ 

~·~"-cE $0 MSB . . 
•oLSB 

MSI UI 
OlSl'l.AY ALLllN5 OF ANY FORMAi - O 0 0 0 0 
OISPLAYlllNE -~··-----00001 
OISPLAY2LINES---- ·00010 . . 
lliSPLA.Yj!iLINE5----~-•0 •!I l 

OISPlAY~OLINES -----1 I j 1 O 

NOT!: 811'WY NO, MUST NOT EllCEEO­
NO. OF UNE$ OF "L<CTEO SC .. fN 
fORMAT, 

NO. CfNlllONICS inlA, 
306 ANO DIA.!LO PRINTE~S 
USED, MSI LS8 

0-0000 

~" 

" 

·m~"'" 
7 o MSB . il~ 
'""~ 

C4 ~::t:~~~:~m 

OUFHR!OPRINT!RS 
O=UN!>UFFEllOI> 
<•IUffERED 

~b~,~~r:!iii"2~~~~rnl 
1-'l60CH 015PLAYS{81NARY) 

·~~1 
~· 0-.~s;:::.'., 
~ 

I_ SOME SWl"fCHES AAE l'.<,JMIEREO OIFHIENILY IUI 
SWITCH LOCATION!' AAE THE IA.Mf AS SHOWN AIOVE, 
ALSO SOME SWIT(HOI HAVE ON & OFF lr-6TEA[) Of 

~::i'~-,_.:;fabO: ~,;,.,;·c~W·rJSo'.H! OR'.lER Of !11'5. m 

4 Rl.FER TO lJSfl! SYSTt'>\ SPECIFICATION OR 
llAYt11£0N:>At.<SOllDERSUMMAAY. , e<nom ! "'m"" 

0 r.a . 15 ROMJYTES<lll.•l 1•!7Hsl•"' ; 4' l=:~ADDRS 

l;l 1Jo1; 94 1 ;~1,1 86514 
1515FJl:~ 

IOI C4 7181 C651• ~15l~A~~ 

I° ojs D4 7i' oe,', 15!~FE~p;; 
FOii IYTE FUNCTION'iAND 
SWITCHE!>SE!ABOVE 

~~~~~ ~~~~ I ~~L~~AR 

' I 
I 
I 

. ' 

ALTERNATE IPL LOAD 
DEVICE ADDRESS ASSIGNMENTS 

718 10111 \2 13 014 JS 

~sM.Ji~., L _ __.!1--o+,-\--;-l-;c-j;--,+o-'f-;-' 

l'OlllON 
MUlTIPl.EX 

Mlll!IPl.EX CHANN!L IS J.J.WAYS 0000; LOCAllON Of MULTIPl.EX CHANNEL IS 000 FOR IS! MUX CHANN£l 
ANDOOI FOllSECON[), m:. ALTEllNATE IP!. D<VlCE CAN~E LOCATmONPORTSO(OOOI Tl<RO!.IGH6 [lU]) 
ANI> ON SUBCHANNELS 0 (00) ntROVGH 3{11). 

MAltCHl978 
.. -I00/17-1 
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CASSITTE PROGRAM PATCtl PltOCEDIJRE 

1. IPLOLDCASSETTE. 
2. DURING IPL STORE X'SXXX' INTO LOCATIONO (WHERE 

XXX"' DEVICE ADDRESS OF TARGET DRIVE). 
3. WHEN IPL IS COM.PLETE LOCATION 0 WILL CONTAIN 

X"OlOO'. IF NOT RETRY. 
4. ENTER PATCHES. DO NOT PRESS STOP OR RESET. 
5. PUT A NEWCASSITTE IN TARGET DRIVE. 
6. STORE X'BXXX' INTO LOCATION 0 AS ABOVE. 

LOCATION 0 WILL CHANGE TO X"0300' TO INDICATE 
THAT THE DUMP IS IN PltOGRESS. 

7. THE TAPE WILL REWIND AND STOP WHEN COMPLETE 
AND LOCATION 0 WILL CONTAIN X'0100'. IF MORE 
COPIES ARE DESIRED RETURN TO STEP 5. 

8. IF AN ERROR OCCURS, THE TAl'E WILL TRY TO REWRITE 
CONTINUOUSLY, TO START OVER INSERT A NEW 
CASSETTE AJ>.I> STORE X'BXXX' INTO LOCATION O. 

NOTE: FOR ADDITIONAL INFORMATION REFER TO 
F1BNO.PS~18. 

COMMUNICATIONS REGION (ADDRESS AT LOCATION X'14') 

WO•D 
DISPLACEMENT DEFINITION 

REVISION LEVEL (ASCIO I REVISION SUBLEVEL (A.SCIO 
STATISTICS TABLE ADDRESS 

ERROR TABLE ADDRESS 
LINE CONTitOL BLOCK ADDRESS 

ADDRESS OF TABLE CONTAINING DST ADDRESSES 
RECEIVE BUFFER ADDRESS 
ADDRESS OF FIRST XMIT BUFFER 

ADDRESS OF SOFTWARE TIMER CELL 

PRINTER STATUS TABLE (PST ADDR IN osn 

WORD 
DISPLACEMENT 

LUN 
CURRENT PRINT ADDRESS 
PRINTERBUFFEllADDRESS 
PRINTER TIMER ADDRESS 
PRINTBI. IOCQ ADDRESS 

PRINTBI. STATU< FOR HOST 

ERROR TABLE (ADDR IN COMMUNICATIONS REGION) 

WORD 
DISPLACEMENT DEFINITION 

MOOEM RECEIVE ERROR COUNTER 

MODEM TRANSMIT ER!tOR COUNTfR. 
SCH IN TEXT 81.RORCOUNTER 
ADDRESSING ERROR COUNTER 
ILLEGAL CHARACTER ERROR COUNTER 

ESCAPE SEQUENCE EltROlt COUNTBI. 
CHARACTER PARITY ERROR COUNTER 

BCC ERROR COUNTER 
CURSOR ADDRESSING ERROR COUNTERS 
MODEM RECEIVE 10 ACTION ERROR COUNTER 

LINE CONTROL BLOCK (LCB ADDR IN COMMUNICATIONS REGIOf'.b 

WORD 
DISPLACEMENT DEFINITION 

RECEIVE CHANNR UP/DOWN 
CUltRENT RECEIVE IOCQ ADDRESS 

FIRST RECEIVE lOCQ ADDRESS 
.OMPRC RE-ENTRANCE ADDRESS 

FIRST MODEM RECEIVE BUFFER ADDRESS 

FIRST DSTAi>DRESS 
NUMBER OF OST'S 
MODEM RECEIVE TIMER ADDRESS 

MODEM RECEIVE WN 
NUMBER OF XMIT BUFFERS AVAILABLE 
MODEM XMIT CHANNEL UP/DOWN 
MODEM XMIT ERROR FLAG 

CURRENT MODEM XMIT IOCQ ADDRESS 
FIRST XMIT JOCQ ADDRESS 

MODEM XMIT TIMER ADDRESS 

JNPUT MESSAGE COLLECTION ACTIVE FLAG 
MODEM XMJT LUN 

MODEM XMIT BUFFER ADDRESS 

NOT USED 

" I CURRENT OUTPUT MSG PROCESSOR DST 
14 POLL TIMER ADDRESS 

ACK CONTROL BYTE I OUTPUT MESSAGE TYPE 
SID FROM LAST OUTPUT MSG DfD FROM LAST OUTPUT 

· MESSAGE 
RIO FROM FfATURE BOARD SID OF lAST 

INPUT TERMINAL 

" !TERMINAL STATUS Of LAST INPUT DEVICE 

LAST DST TO RECEIVE INPUT 

DISPLAY STATUS TABLE (FIRST DST ADOR IN LCB) 

wo•D 
DISPLACEMENT DEFINITION 

CURSOR ADDRESS 
KEYBOARD l'IJMBER 

LINKTO NEXT DST 

NOT USED 
HOME FOR DEBUG 

LED BYTE ADDRESS 

XMITWN 

CLRSOR ADDRESS DURING MESSAGE COLLECTION 

A 

B 
.c 

PRINTER STATUS TABLE ADDRESS 
SOE ADDRESS 

DISPLAY END ADDRESS 
NUMBER Of CHAR LEFT ON LINE 

SPECIAL MESSAGE 
CODE STORAGE FOR 
RETRANSMIT 

PRINTER STATUS 

NEWU-100 
STATUS 

SlATlSTICS TABLE {ADDR IN COMMUNICATIONS REGION) 

WORD 
DISPLACEMENT DEFINITION 

" 

OUTPUT MESSAGE FROM HOST 
INPUT MESSAGE TO HOST 
BROADCAST MESSAGE FROM HOST 

PRINTER MESSAGE FROM HmT 
PRINTER STATUS REQUEST FROM HOST 

MESSAGE WAITING FROM HOST 
REPLY REQUEST TO HOST 
RETRANSMIT REQUEST EROM HOST 

GENERAL POLL FROM HOST 

SPECIFIC POLL FROM HOST 
OUTPUT FROM HOST TO ANOTHER RID 
NO BUSINESS RESPONSE SENT TO HOST 

MESSAGE WAITING SENTTO HOST 
PRINTER STATUS SENT TO HOST 
LOOK-FOR SYNC ISSUED TO MODEM RECEIVf 

TRAFFIC POLLS W/O ACK 
TRAFFIC POUS W/ACK 
STATUS POLLS W/0 ACK 
STATUS POLLS W/ACK 

JANUARY 1977 
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PROCEDURE TO SET S-i!T DEVICE FlaDS 

THERE IS ONE FIELD FOR EACH DEVICE. 

EACH OfVICECAN HAVE EITHER A DISPLAY OR PRINTER OR 80TH ATTACHED. 
th.CH PRINTER HAS THE OPTION OF PROVIDING TH.E LOCAL PRINT FU('ICTION 
FOR OTHER DISPLAYS. THE PROGRAM ASSIGNS THE PRINTERS USED AS LOCAL 

~J,.~~~.~~~~~~:~~i~~t =~ ~~-~JT~T,lt~ :m T~!~~ 
ALLOW THE OTHER DJSPlAYS TO ADDltESS THE PRINTER FOR LOCAL PRINT. 

!!!. 
SET TO '1' WHEN A DISPLAY IS ATTACHED OTHERWISE SET JO 'O'. 

SET TO '1' WHEN A PRINTER IS ATTACHED OTHERWISE SET JO 'D'. 

'" 7 MS8 ENTER SEQUENTIAL 
d NUMIBI. OF PRINTER 

THAT ISTOPR1 
LOCAL PRINT 

EXAMPLE: 

(SEE EXAMPLE 
WHEN NO LO 
FUNCTION IS 
SETBITSTOOOO. 

!.!!. 
SET TO '1' IF TH/SPRINTER 
IS TO PROVIDE A LOCAL 
PRINT FUNCTION FOR 
OTHERDISPl.AYS. 
OTHERWISE SET TO 'O'. 

~ 
d 0 0 I I 
e 0 I 0 l ugCENTRONICS ~.~~~ 

ooa,TEltMINET LINE 
CENTRONICS - LENGTH 

ooa,TEltMINET 

Numberofd.vlc•=5 
Devicesl&2oteclisployswithprinten 
Devices3&4oredi•loyswithovt"printen 
Device 5 l printer with no dbploy · -~ ~ 

". I Di:ipkiy 
29 b I Printw 

OEVJCE l "'' I) Usedoslocolprinter{fintloct:1lprint111"SOltisassignecl 
31 d g EXTa Hq.Hlfltiol #1). 
32. 

J3. I Ditpk1y 
34 b I Printer 

DEVICE 2 35' 0 Printer not used for loct:1I print(therefore it clo..not havt1 
"d ~) CENTRONICS o sequarotit:1I f). ". 
38. I Oi1plt:1y 
39 b 0 Ne.printer 

DEVICE3 .. ' ?} Thbdisployusnprlnhlrossignedse.-nliolflfor 
"d 
42 · e 

local print. 

". I Displll)' 
.. b 0 Ne.printer 

DEVICE 4 45' J} This disploy use$ printw cmigned sequontiol f2 for 
"d "'. locolprint. 

.,. . 0 NoDbplll)' 
49 b I Printer 

DEVICE5 "'' l Usedosloct:1lprintar(ieo:cmdlocolprintwsoitfs 
51 d ~ ) CENTRONJCS assigned nquenllol f~ 
52 • 

ALTERNATE IPL LOAD 
DEVIC1 ADDRE1~~ 1~SS1!pN~~ 

=~~ l ~~,.;,~ 

~···t f-;eFF fll)IJIFff-' 

I I 
I I 
I 
I 

: I 
' 

Wr":r::- •1 L _ _:'<--,rl--;:-1-,;-t-.-r"""I' 

POltTON 
MULTll'LUC 

MULtll'UX CHANNEi. ls.A,1.WA\IS 0000; lOC:ATION Of lllUl.TIPWI CllA,NNEl IS 000 FOR 1ST MUX CtlANNll 
AN'.:I 001 FOii S!CON!>, ETC. AL TU.NATE ll'I. DEVICE CAN IE lOC:ATEO ON l'OllT$ a (IJOQI T~OUGH O Ill~ 
AND ON 5UICHANNRSO lOIJl THlOl,JGH 3(11). 

44•10118 
J4MUAllYl,77 
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DEBUG PROGRAM DIRECTIVES 

(DEBUG FEATURE WARD SWITCH MUST BE SET ·ow TO USE DIRKTIVE) 

HA(A), (B} 

HS(A), (B) 

TR{LOC), (AQ, (XI), (X2), (CIO 

PA(LOC), (VALi), (VAL1/,. 

CK(VAij, (VAij,. 

CT(UNll) 

CS{DSTl), (OST1/,. 

SL(LEVEL 1), (LEVEL2), ••• 

"'~' TN(X) 

'"'""(W) 
WN(X) (l't) 

DY(ZZ) 

DN(ZZ) 

ML(LOC) 

'" " 

ENABLE DEBUG MODE 

DISABLE DEBUG MODE 

ADOA+B 

sue.TRACT A--11 
LOAD REGISTER AND TRANSFER 

PATCH LOC TO VALl, LOC+2TO VAl.2, ETC. 

COMPUTE CHECKSUM 

DISPLAY RID, SID, HOME ADDRESS, 
ANDDST~BER 

INITIALIZE STATISTICS TABLE ANO 
ERROR TABLE 

CREATE TAPE ON SPECIFIED MUX/POU/ 
XPORT {DEFAULT IS 0/0/0l 
CONNECT SCREENS FOR SRM 

LEVEL 5: I MAIN LOOP 

2 .OMPRC ENTRANCE 

3 .OMPl!.C TEXT ROUTINE 

.IMPRC IOACT RETURN 

~~~ RECEIVE IQACT 

7 .IMPRC TASK BRANCH 

8 ~gf.!.t~ RKEIVE LINE 

10 RECEIVEERROR 

11 TRANSMIT ERROR 

12 SOH IN nxr ERROR 

13 ADDRESSING ERROR 

14 CHARACTER ERROR 

15 ESCAPE SEQUENCE ERROR 

18 SET CURSOR ERROR 

MONITOR ALL RECORDS 

IGNORE All RECORDS 

MONITOR ALL RECORDS OF TYPE {X) 

IGNORE .UL RECORDS OF TYPE (X) 

MONITOR WORD~ OF All RECORDS 
OFTYPE{X) 
IGNORE WOJ.D (l't) OF AU RECORDS 
OFTYPE{X) 

MONITOR All RECORDS fOR DEVICE (ZZ) 

IGNORE ALL RECORDS FOR DEVICE (ZZ) 

MONITOR LOCATION SPECIFIED BY LOC 
(TYPEIS 'Z'} 

ONE SHOT MODE ON 

ONE SHOT MOOE OFF 

PRINT ALL CONNECTED SCREENS 

STOP ALL PRINT OPEllATIONS 
CHAR All SRM SCREENS 

I. 11'!.0LDCASSETTE. 
2. DUl!.ING lPI. STORE X'8XXX' INTO LOCATION 0 (WHERE 

XXX ~DEVICE ADDRESS Of TARGET DRIVE). 

3. WHEN ll'l IS COMP!.ETE LOCATION 0 Wilt CONTAIN 
X'OlOO'. IFNOTRETRY. 

4. ENTER PATCHES. DO NOT PRESS STOP Olt RfSET. 

5. PUT A NEWCASSUTE IN TAAGET DRIVE. 

6. STOREX'BXXX'INTOLOCATIONOASA!IOVE. 
LOCATION O Will CHANGE TO X'0300' TO INDICATE 
THAT THE DUMP IS IN PROGRESS, 

7. THE TAPE WILL REWIND AND STOP WHEN COMPLETE 
AND LOCATIONO Will CONTAIN X'OlOO'. IF MORE 
COPIES ARE DESIRED RETURN TO STEP:>. 

8. IF AN ERROR OCCURS, THE TAl'f WILL TRY TO REWlllTE 
CONTINUOUSLY. TO START OVER JNSERT A NEW 
CASSffif Ai'I> STORE X'8XXX' INTO LOCATION 0. 

NOTE: FOR ADDITIONAL INFOiMATION REFER. TO 
FISNO.l'S-0018. 

COMMUNICATIONS REGION (ADDRESS AT LOCATION x·c~ 

w""o 
DISPLACEMENT 

REVISION LEVEL (ASCIQ I REVISION SUSLEVEL (ASC!Q 

STATISTICS TAME ADDRESS 

ERROR TABLE ADDRESS 

LINE CONTROL BLOCK ADDRESS 

RECEIVE BUFFER ADDRESS 

ADORESS OF FIRST XMIT BUFFER 

ADDRESS OF SOFTWARE TIMER CELL 

PRINTER STATUS TABLE (PST ADDR IN osn 

WO<O 
DISPLACEMENT 

STATUS 
CURRENT PRINT ADDRESS 

PRINTERBUFHR ADDRESS 

PRINTS! TIMER ADDRESS 

PRINTER lOCQ ADDRESS 

PRINTBI STATtJ< FOR HOST 

ERROR TABlE (A.DOR IN COMMUNICATIONS REGIO('.Q 

WO<O 
DISPLACEMENT 

MODEM RECEIVE ERROR COUNTER 

MODEM TRANSMIT BIROR COUNT£R 

SOH IN TEXT ERROR COUNTER 

ADDRESSING ERROR COUNTER 

ILLEGAL CHARACTER UROR COUNTER 

ESCAPE SEQUENCE ERROR COUNTER 

CHARACTER PARITY ERROR COUNTf!!. 

CURSOR ADDRESSING ERROR COUNTEltS 

MODEM RECEIVE 10 ACTION ERROR COUNTER 

llNE CONTROL BLOCK (LCB ADDR IN COMMUNICATIONS RfGIO~ 

wo.o 
DISPLACEMENT 

" " 

RECEIVE CHANNEL UP/DOWN 

CURRENT RECEIVE IOCQ ADDRESS 

FIRST RECEIVE IOCQ ADDRESS 

.OMPRC RE-ENTRANCE ADDRESS 

FIRST MODEM RECEIVE BUffER ADDRESS 

FIRST DST ADDRESS 

NUMBEROFDST'S 

MODEM RECEIVE TIMER ADDRESS 

MODEM RECEIVE LUN 

NUMB!:R Of XMIT SUFFERS AVAILABLE 

MODEM XMIT CHANNEt UP/DOWN 

CURRENT MODEM XMIT IOCQ ADDRESS 

flRST XMIT IOCQ ADDRESS 

MODEM XMIT TIMER ADDRESS 

INP!.IT MESSAGE COLLECTION ACTIVE FLAG 

MODEM XMIT BUFFER ADDRESS 

NOT USED 

CURRENT OUTPUT MSG PROCESSOR OST 

ACK CONTROL BYTE I OUTPUT MESSAGE TYPE 

SID FROM lAST OUTPUT MSG DID FROM LAST OUTPUT 
MESSAGE 

RID FROM FEAWRE BOARD SID OF lAST 
INPUT TERMINAL 

TERMINAL STATUS OF lAST INP!.IT DEVICE 

DISPLAY STA.WS TABLE (FIRST OST ADDfl. IN LCB) 

wow 
DISPLACEMENT 

KEYBOARD NUMBER 

CURSOR ADDfl.ESS 

NOT USED 

HOME FOR DEBUG 

LED BYTE ADDRESS 

CLN!SOR ADDRESS DURING MESSA.GE COLUCTION 

PRJNTERSTATUS 
DISPLAY ENI> ADDRESS 
NUMBER OF CHAR LEfT ON UNE 

SlATISTICS TA8LE {ADDR IN COMMUNICATIONS REGION) 

WORD 
DJSP!.ACEMENT 

OUTP!.IT MESSAGE FROM HOST 

INPUT MESSAGE TO HOST 

BROADCAST MESSAGE FROM HOST 

PRINTER MESSAGE FROM HOST 

PRINTER STATUS REQUEST FROM HOST 

ME~Gf WAITING FROM HOST 

REPLY REQUEST TO HOST 

RETRANSMIT REQUEST FROM HOST 

GENERAL POLL FROM HOST 

SPECIFIC POLL FROM HOST 

OUTPUT FROM HOST TO ANOTHER RID 

NO BUSINESS RESPONSE SENT TO HOST 

MESSAGE WAITING SENT TO HOST 

PRINTU STATUS SENT JO HOST 

LOOK-FOR SYNC ISSUED TO MODEM RECEIVE 

SRM I NOOE DEFINITION 

-t0 ] llNk TO NEXT (O"'.END Of LISi} 

'"2 )ADDRESS TO START TRACE (LSB ON~ INDJRecn 

: J ~~~:Rl~;B~:)ro TRACE 
OISPlAYCD ON TRACE 
TO IDENTIFY ENTRY +7 l NOOE ID (ASCH) 

;~ni~rl~ICH AREA WHERE n 

'MASK - HIT 0 - I SKIP THIS NOOE. 

BITS 1-15 ~ 1 SKIPCOllRESf'ONDlNG WORD 
(i.e.,bit15-.word0,bil14-
wordl) 

SRM NODE TYPES 

MODEM XMIT BUFFEll 

MODEM RECEIVE BUffER 

C MODEM XMIT PCB 

D MODEM RCV PCB 

E MODEM XM!T PIOT 

f MODEM RECEIVE PIOT 

G MODEM RECEIVE FIOB 

H MODEM XMIT FIOB 

PRJNTEllflOB 

J PRINT BUFFER 

k DISPLAY STATUS TABLE 

l FIRST 16 WORDS OF LCB 

LAST 9 WORDS OF LCB 

PRINTER STATUS TABLE 

PRINTERIOCQ 

MODEM RECEIVE lOCQ 

S1ATISJICS TASl.E 

T MODEM XMIT IOCQ 

X ERRORTABLE 

Z DEFINE BY 'ML' DIRECTIVE 

44-!0118 
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PTS 100 FEATURE BOARD '8' AND DA/MC/FB CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS RlR 

AMERICAN EMULATOR USING THE INITIALIZATION PROGRAM *H 

DA/MC/H FU.TUREIOAID'f;' 

~~~_;,,_ .. ~·"""' 
lll2t 9 M 9 0 

. " . . 

~-----1 m~.trit~ .. ::aFTYl'l 

" 

~ill: I~ :lJC! TAll.E 

OEVICEToUI.! 

~ 
llfG N.UlllCAHllDS 

loTk:KfTPllNl'EIS 
~ ~NGPASll 

dJYftil .. INTERS'lf 

:!O NOTUSEO " } 
I NOCllDISl'UIYV 

l•IOUt-Ol'MVK::HJS 
~•THlOUGll9,9l5TH! " . . 

·~ 

5fTT0 111 1Fl'IOGRAMllTS 
64ANDUPAl!IJS!DSll 
COl.W<INA1Tllf.llGHT 

liNlll. NO. (llNMY) Of PIUT me OE oevlC~· 
usm(USnDlNOMCETAILfAIO\lf). 

ENTR NO. (llNAll'tl OI' 2ND rvn OF Oii.ViCES" 
IJS£0(USW>IN0£VICETAILEAIOYE). 

'9 ENl'!R.TtlElSTSYSTVilADDI tffEXIFOllTllEal> 

:MSl}-
llll DEVICE TYPE' USED (LISt!D ~~6:c~~!AILE AIOVf). 

" --------~ 

""' 
ENRR NO. (llr-wrtl Of JttllD TYP! OF DEVICES" 
UHO (UST!D IN OlVICE IMll • 

!NltlTIUlSUYSTEMAODI IHelQFOlllHE 
NO Cll 015"-AYS If 11$10, SEE HOU'" 

11XAM~1~1~~~JADDllBS0916 
lNTlll011111~10216) 

t J12 IS ON SOME OUl!I tOAAllS 

"'~f~!~Jj·*~~~a~~~u~ 

Clllf PIN ,.OGtAM 
UX NO. MT 

OftN OHN OftN CLCllE CLOSE 
6 OffN Ol'EN CLOSE a.051 CLOSE CLOSE . . . 

"Ol'l'ION51 
S"Mn::H1 ·CLOSET011151\AYINf!Nllfl!DFIB.D4T 

l.OWBINl'ENSllYLEV8.($Wln::tl20Pli ... 
Swrn::H2 •Cl.OSElOPISfl.AYINlfNSIF•llFlll.OAT 

HIGHBl.INl'ENllTYLlYll.(SWIJCHIOl'E ... 
SWITCH7·0l'EN'MIENaOIZIKCl'MfMOllYIS 

INSTAlllOOTHaWISEQ.OH 
SWIJOtl ·Ol'EN'MlfNON.Ylill:Ol'MEMOll'l'l5 

INITALUOOl'H!lWIHCLOSI 

'§."': .. :-: .::, 
512WOID 

"'~ ~~ 

CUTOFfUGFORA'O', l.fAVE~EGPCI! 
A'1'. OONOTIEMOYEl.£051 ANllO. 
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socii:.a. IFMOGIAAlllTISUNJS!Dll 
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DEVICE ADDRESS & 
INTERRUPT ASSIGNMENTS 

DEVICE MUX ~~~ INT LEVEL 

CASSETTE 0 0 2 

KEYBOARDS O 7 3 

ODEM ADAPTERS 

2331 PARS RX 0 4 5 

PARSTX 0 5 4 

2341 MINI RX 0 1 U TAPE 933284 

MINITX o 2 ~ -30R-40NLY 

0 l-3,6 
PRINTERS 1 0-7 

2 0-7 

1977 0 USED WITH TAPE 933284-2,-4 
1 SEE NOTE BELOW 
2 (PRINTER ASSIGNED FIRSl) 

NOTE: THE 1977 REQUIRES AN AMA MODEM ADAPTER 
THAT IS CONNECTED TO 2 PORTS ON THE 
SAME MUX, STARTING WITH THE LOWEST 
NUMBERED PORT AVAILABLE SEE EXAMPLES 
BELOW, 

XAMPLE l: 
-- CASSETTE MODEM 

MUXO PORTS 0 J 1 3 45' 6 ~ 
SP TP l \ST 1977 J KYBD 

MUXl PORTS ~ l..,2..~ ~ 
2ND 3RD 4TH STH 
1977 1977 1m 1977 

XAMPLE 2: CASSETTE lST 1977 UNUSED 

MUX 0 PORTS 6 1 '23• .!.._1.. ~ 
TP MODEM 

MUXl PORTS ~~~ ~ 
2ND 3RD 4TH STH 
1977 1977 1977 1977 

FOR THIS MINI 
MODEM ADAPTER 

ASYNCH 

AMA 

2341 

59172.5 

SYNCH 

CTMC 

2332 

591707 

PTS/MJNI PATCHES 

INSERT THESE PATCHES (592153--) 
INTO THE LOCATIONS SHOWN 

~~~:: } ~D - ~~~~~ ~~7 
L2-06S 4800 BAUD 

G4-022.5 lBJ" ,s. 
M2 

4000 BAUD 

'f)" M 
,~, 

Ml 
4800 BAUD 

PTS/1977 PATCHES IPARS MODEM ADAPTER 
PATCHES 

INSERT PATCHES (592153--) 
INTO THE LOCATIONS 
SHOWN 

G223-M7 
G222-M2 
G65-L2 
G225-G4 
G226-F8 
G227-E8 

MULTIPLEX CHANNEL CONTROLLER KEYBOARD, 
INTERRUPT AND ADDRESS PATCHES 

MUX ADORESS PATCH 

1r@ @11• 
@ @ 
@ @ 
@ @ 
@ @ 
@ @ 
@ @ 

al@ @/9 

'ADORESSOF MUX CHAN. 

I OR4TO 16 AOOROOO 
1 Oll4T012 ADOll:OOI 
1 OR4T014 ADOROlO 
10ll4T010 ADOROll 
10R4T015 AOOR100 
1 OR4T011 ADOR10I 
IOR4T01l ADORltO 
IOR4TO 9 ADOA.111 

INTERRUPT PATCHES 

7 'R® ~16 '°:' ,gH.,o 16 N ' ® 0 

0 @ 0 

3 ® 0 

l ® 0 

2 0 0 

4 ® 0 

B 9 5 8 @ o 9 

MUX 0 MUXES 1, 2 
592153G4S 592153G 

~b O,!fu~Lp~~li~(l(K~:0~~9:~!_.t'~NE1.), 
SET Sl SWITCHES 1,2 & 4 ON fOR THE 
MUX THE HAS THE KEY80Al!DS AND OFF 
fOR THE MUX(oj WITHOUT KEVBOARDS. 

I <O:., 

r=maw;w-AD01CESs COMPllTATlON 
vcvon.on.-n>.o>.<0,..Tcn.. 

TO 0"''-'Y1 TO 1 TO 

AOAPTER D. A. CHANNEL M. C, PORT 

+· e"t ,.. eoi;r 1" Enr 
Al6-00 1-000 0-0 
Al9-0I 2-100 2-l 
An-10 l-001 

""·- 11 ;=:6~6 I 
~ ,_,,, l 7-011 

8-111 

~rJ~"fD - - --@--- F 
MSB LSB 

JPARS SYSTEM CONFIGURATION VARIABLE PATCHES, 
SWITCHES AND REMOTE PRINTER ADDRESSES 

MULTI-INTERFACE 
SERlAL ADAPTER 
{MISA) PATCHING (5921S3-) 

INSERT THESE PATCHES 
FOR THIS MODEL 
MISA 593296-

M5 82 

Gl TERMINET A c 
300 BAUD 

GJ TERMINET • c 
1200 SAUD 

GS TIY G F 
110 BAUD 

G7TIY D F 
50 BAUD 

G9TIY E F 
75 BAUD 

Gll TICKET H I 
& BOARDING 
PASS PRINTER 

CENTRONICS H J 

TEIWINET 30 A J 

M5 PATCH CONFIGURATIONS 
(BAUD RATES) 

.~ .. ·g.· ... 

.~ .. ~. 
G" 

·oG ... R .. 
'~"'~" 
,~,.,~,. 
.~ .. l~l 

Gl03 GI07 

B2 PATCH CONFIGURATIONS 
(CONTROl.J 

·~· .... ~ .. ,~ .. ·1~,. 
'~""~"'~"'~" 

GIOl GI04 GIOB Gi24 

JANUARY 1977 
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OISl'LAY 
~[kAPTE~ 

~~ORY 

DISPLAY 
~Af'tER 

voaus 
DEVICE 
AllAf'TfR 
M 

A25 - CllSl'l.AY ACIAPTER 

:A24-8KMEMORY 

A23 - SK MEMORY 

A22•DISPLAY ADAPTER 

A21 - 8K MEMORY 

A20 • SK MEMORY 

Al~ - DISPLAY ADAPTER 

~:::=~~S;:o;;A?TER 
'Al4 -FEATUREBOAAO 

·All·PllOCE5SOR 

'A!2 - OPTION ADAPTER/MOTl'IERBOARD J 
'All - OPTION ADAPTER/MOTHERBOARD 

'A!O - MULTll'l.EX CHANNEL CONTROLLER 

'A9 -MOTHERBOARD 

'A,S • OPTION/ADPATER/MOTHERBOARD SH NOH 

'A7 - OFTJ0N/ADAPTER/MOTHEll80ARD ~ 
'Af. - Ol'TION/MULTIPl.EX CHANNEL CONTROLLER 

As · OPTION/ADAPTER/MOTHERBOARO 2 

AA "OPTION/ADAPTEll/MOTHEli:SOARO 

Al "OPTlON/MOTHERBOARO ~ 
Ai · OPTION/MULTJ!'LtX CHANNEL CONTROLLER 3 
Al • OPTION/MOTHtRBOARD 

HATUl!C 80AAO A7 

MULrlPLEX CHANNEL CONTROLLER A5 

OPTIONAL CONTROllfR OR MOTtlERBOAl!D, A4 

OPTIONAL CONTROLLER OR MOTHERBOAIW, Al 

MOTHER BOAR Cl/MONITOR CONTROtLER A2 

OPTIONAL CONTROlLER/MOfHERBOARD/ 
MONITOR CONTROLLER Al 

MONITOR CONTI!.OLLERS ARE 

~~~~~~ 1Z~t~1;5,tJLrTke~3 
~~~W2k~~N1~~~~~~S ARE 
INSTALLED IN A7, AS & A9 Wl1EN 
~~g~TIPLEX CONTROLLERS ARE 

""'--"" Chcnnel 

' ' 3 

' . 
; . 
' . 
' ' 3 

' ' ; . 
' . 
' ' 3 

3 ' ; . 
' . 
' ' 3 

' ' ; . 
' . 

COMMUNICATIONS REGION TABLE 

LOAD SIZE OF PROGRAM 
KEYBOARD MODULE 
SECOND HALF OF INITIALIZER 
TASK SUPERVISOR 
PRINTER INITIALIZER 
SERIAL PRINTER ROUTINE 
TICKET & BOARDING PASS PRINTERS 
INITIALIZER 
PRINTER STATUS TABLES 
DISPLAY STATUS TABLES 
NUMBER OF DISPLAYS 
NUMBER OF PRINTERS 
CCC COUNTER 
NUMBER OF MESSAGES RECEIVED 
NUMBER OF MESSAGES TRANSMIITED 
EOMC'S IN TKT AND BOARDING PASS MESSAGES 
DATA LOST COUNTER 
CARRIER LOST COUNTER 
IOCQ'S FOR DISPLAYS 
IOCQ'S FOR PRINTERS 
OUTPUT - TO HOST - BUFFER 
VALID TERMINAL ADDRESSES 
VALID PRINTER ADDRESSES 
AIRLINE ID 
INTERCHANGE 1 
INTERCHANGE 2 

LOCATION 0010 CONTAINS THE ADDRESS 
OF THIS TABLE 

LED MEMORY BUFFER ASSIGNMENTS 

%0Chororcrer 
Dl>ploy 480 Cho,..,cter Di•plu~ 

1920Character 
Oi>play Mon. 0 Moo.' Moo.O 

"00 ooco 07CO OIEO 
uoo 23CO "" 21EO 

""' "" OKO '"" ""' "°' ~~~ "'° ""' "°' "" ""' "°' 37CO 3!EO 

1~:5 "c" l~~g ""' "°' "'° 
"00 "" 47CO 41EO .,., "" 67CO 61EO 

""' "" 4FC0 49EO 
"00 ooco 6fC0 69ED 
3'00 "" 57CO .5!EO 
noo "" nco "" ""' "" 5FCO "" ""' 'BCD 7FCO 79ED 

""' "" wco SIEO 

""" A3CO AlCO AlEO 

""' •eco "°' ~oo 

""00 ""°' ::g A9EO 

""' ""' "'° "00 ""' ~~g 
mo 

""' ''"' "" .. oo """ B9EO 

GOO C3CO C7CO oro 

""' E3CO O'CO ElEO 
GOO ~~ CFCO C9EO 
ffOO "°' E9EO 

°'"' OJCD D>CD °'" ""' ~ F7CO "" °'"' D7CO "'" ""' FBCO FFCO "'° 

Mon. I 

03EO 

"'° ooro 

"'° "" 3300 

"'° "" 
'300 

"" "" "'° 53W 
nro 
;oro 

"" 
"" "'" "" MOO 
93EO 

"'° '"" '"" oro 
roro 
"'° 

~i 

Mon. l Moh. 3 

05EO 07EO 

"'° uro 
~g[: 0>00 

H 

~~ 
17EO 
3'00 

"" "" "" 
"" "" "'° "ro 
"" "" ooro "ro ;;ro "" "" nro 
;oro 3FOO 

"" "" 
'"' "" "'"" AlOO 
0000 "" """ """ "" '"" ~ro "" "'° "ro 
ODCO "ro 

~~ 
g~ 
"" D7EO 

"" oero 
"'° 
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PTS 100 FEATURE BOARD 'B' AND DA/MC/FB CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS FOR 
327i REMOTE EMULATOR 933368 

D.VMC;n 

~J:Q.. f~ ~Pl~·-
CHIP,,N "<>GI .... 
UX NO. tll 

Hl1t 9 .. • o-·-N01uHo, SHTOO 

~~ 
INTEICKA.NGEADOlESS• 
(alNAAY) 

All ~80 0 0 
All~ 0 I 
.O.LLll'all I 0 
1920&tlll I I 

ENTEi TOTAi. NO. Of 
Df5fV,YSUSEO(ll"""'V) 
OOO'.Xl•l,OOllOl•2, •.• ll!ll•J2(t.l.t.,)() 

i."fJM'flusi~~~WN!l~t1~~·· 
lNWHICHCASE ENID; NO. Of lflMINfT 
300PllM'ERSUSU>WITH1'20CHkll'Fllts. 

00000-0.00001-1, ••• 10100-:!0(M.l>JQ 

ENm: NO. (llNAl:V) Of CENIRONICS 
PIUNTSISUHOUNl.ESSSYSTlMISMIXED'' 
IN WHICll CASE !NUI NO. Of CENTllONICS 
l'IUNTBISIJSEIJWITHlr.IOCl11Uffll:5. 

000-0,aoocn .1 •••• 10H10-20(M.l>JQ 

SfT TO AU ZPl» UNI.US S'l'$HM IS 
MIX!D .. IN WHICll CASE SU ASSOCIATED 
OISP\.AYl\OAPTU(IM)lllSIOlOllO 
~m.~~\f ON n"l'f OF Ol'll'l.AYS 

SET tO AU ZBIOS UNUSS THE SVST!M 
ISMIXED"~ INWlllCllCllSEENIElTHE 
NO. (llN.tJtV) Of TPMlJ'>lliT 3DD NINTBS 

f--------1 ::r.csJClltUffElS. 

... -~s:;, 
:·1~· 
:}~' 

~:r-· 
::}MCs 

io100•20 

::re· 

t Jl10NSOMf0Ll>HIOAAM 

,_... ~PIN 
~~NTIO~~."'· ~;nn CONTROL 

llGHl~. ~ -

WlOffl!GfOIA'G'. UA.vtUGf()I 

~ ',!;.i:ig~1~~.J:~~~l:iu~o. 
soc~u. lfl'ICIGVMJITISUM!S«llT 
IS NOT NKEUMIY TO UMOVl THE l!G. 

Wll!NAi>VANCED llfECJ.t'Sfl'l'INTERS 
AllfUSEDSET a11s 7e&79AS fOllOWS, 

n n 
0 - b~~i;f!D UFl CU'S/l'IUNTIU 

0 I• b~~~Dllf!C::IT/PRINTEI 

119 NOTUUO 

SWITCH I - ClOU TO 0!$11.AY INTU61flfll muu.1 
lCP#ellNTEN!tTYUvtl.(S"'1TCH2orf"4 

S"'ITCH2 -ClOSEtoOl'SPl.AYINJINSIFlfOFIB.DAT 
HIGHElllNTEta!TYLE'VQ.(S'll'llCHlorff't 

SWl'fCH7 •OPlN'MIEN•Ol:MKOfM~IS 
IN!TAllJDOTHEllWISlClOSE 

- OrEN...,.ENONl.Y 12K OfM&IOIN'IS 
INITAlLEOOTHEllWISfClOSE 

PAICH!$FORiPl 
LOCATION El. 5911\l· 

!Pl • ~ 1i:: :~; ~~,;: r:' · 
(l'l•WDI) 

•Pl. • ~ ~·~''}~ ~~~'f~' .• 
('8•WDI) ipOl(O, 

IPlSW·lrlSWlrcH 

~~~..:..~~bW~MEI 

~~~~:li~.W;t;,ti;:=~J. 
!:J:-c':.~rt.°'n\S~E~~g:'10?.t 
WOllD$(SE!fATCH~ORSWITCHF16) 

~:1fu~IN 
F!Alllllf 

~-.. -~ ~"~M?_~o·a· 

~ 
TOUSEF!ATUUIO.UD"A" 
ltlCHl'11NU'l,lllGIN 
~om~~STITUHAS 

l'lC::HlrON lflCH"lOO.TCON 
ftATUlf ONF!ATUIEIOARD'S 
IOAllD'A' PUIG INMODUlf 

" " 
"' ... 
'" 

HHUAllV\9n 
#-10121 
SHEET!OF2 





PTS 100 FEATURE BOARD 'B' ANO OA/MC/FB CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS FOR 
3271 REMOTE EMULATOR 933306 

£&".~. f~~ l!£,_ .. ~ • ..,, 
Hllf t ~ O Ui£E :~:~:OPTION. S[l ] 

;MS& OllFU_!!.D.~ 

INl!R<:HANGEAOCIQ.EIS' 
(!INAltY) 

IKEYS04RDTYPEUIEDI 
O=DAT,.ENUY 
l•TYffll't!HR 

EN!Bt TOTA\_ NO. OF NOTE, DISC IS INCLUDED 
DISl'lAYSUSEO(alNAA'/) INTHIS~MllER, 

ENTERTOJ.t..LNO.OfAlLJYPES 
Of PUNTERIUS!D(&INA,lV) 
00000-0,00001-1 ••.• 10100-:io(MAXl 

ENHi NO, (BIN/l.ltY) OF TBtMINeT 300 
l'llNHRS USED UNLESS wnw IS MJXED'" 
IN WHICH CASE ENl!R NO. OF HlMINEl 
lODPRIN1USUSEDWITH1920C)tll.lffERS. 

OOCI0!1-D00001-1,, .• 10100-ZO(..v.x') 

:!:1r-ii'E~Usl~~~1s~~\~~~fiw•• 
IN WHICH CAif ENT!R NO. Of C<Nrt:ONK:S 
PRINTEIS\IS!DWITH1920CHIUl'FEllS. 

OOCJOO..D,0000\-1,.,,IDlOO-ZO(MAXl 

SHIOALLZEll~UNlESSSYSTEMIS 
MIJ(fD ••IN WHICH CASE SH ASSOCIAlfD 
O!SM.AY ADAPIE~(OA) ans 10 l mo 
~~i!~~~:f ON lYl'E Of OISM.AYI 

fNIERNO.(BINAA'f)OFJ\>20CHDISPLAYS 
USED WHEN WSIEM IS MIXED"~ OTHEl­
W!SE SET lO ALl ZEllOS. (OOOOO•D; 
00001•),,,l\111•31). 

SUIOALLZfllOSUN.ESSTHESYSTEM 
IS MIXED": INWHICHCASEfNT!RTHE 

f------< ~~fJ,~~~~~:300 PRlNIEU 

io1oo•ZO 

'Rff!.R 10 USER SYST!M S,EClflCATION 01 FOR 
INHRCHANGE ADDRESS JO PROCESSING UNIT 
ANOT(llMINALADOUSSAS$1Gt.W.ENT!AM.E. 

••AMIXEOWSTEMISAWST£M 
rnATUJILIZES80IH•lllCH 
ANOll'20CHD!VICES, 

t Jl20NSOMEOLDERIOAlDS 

MANUAL DATA IASSOCIAl!ClCONflGUIAllONCONT!OL 
CHl~LOC WOIOIYTEAClDlfSSts(H~) 

OA,'MC;H :b"..'..UJI~ lrl m ;~1• 

Hl2 + - I ~:!i !~.':!:::;:' 1: ~:* 
11' ~i~ ; , fil:fii 

CUIOFFLEG~A'O'. LEAVELEGFOI 
A 'l '. DO NOT REMOVE LEGS l AND 10. 
IFALLlmAltE'O'LfAvt"CHIPOUIOf 
SOCHI, IFPROG~lllTISU"IJSWll 
IS NOT NEC:ES5AltY TO If.MOVE IHf LEG. 

I 0 • i~t~~~D Llf! CU'S/PR I Nim 

0 l • b~DS~~';:f~D LIFE CJT/PRINHlt 

OA,/MC/FISWltcHG2SmJJ>IGS 

SW:TC""°:12.:1.x:ueo:•2eo 0x2•:~ 

3 ~N c:OSE O~N ;EN ·I~ 
CLOSE .OPEN Cl.0$E OPEN CLOSE 
OPEN O,EN Ol'EN UOSf CLOS< 

- CLOSETOOISJ\A,Y!NIENSIFIEDFIEl.OAT 
LOWB INTENSITY LML (SIO!tcH 20Pff>$ 

SWltcH2 •CLOSfTODISl'\.AYINIENSlflWflaDAI 
HIGH£11NUN51TYLf'ro.(SWllCH1ClPE1'4 

SWITCH 1 - fi:s\'!i.-m~1;;~1tf c'i."'os~ll>IOllY IS 
-~1'!i.~~'6f'H~UTd'.'Fos":EMORY IS 

IPL =~ii!JiL.s~p;~~,;:'f~T• 
(Pl!+WDI). 

=~·RPLSW•(Pl!•WOT 

~ ;/21,n ~r;;o B~?w · 
lflSW· IPLSWllCH 
•PLSW·!PLSWllCH 

;,:oi 1~~r!J~6b°~MER 

~~~flN 
fEAl'-"'E 

~---- -~ ~:--~~·1· 

IOUStf~JURE&OARD"A" 

~g~~~~~.;~iJi~slN 
RPL CHIP ON RPL CHIP LOCAllON 
FEATURE ON HAJUR< so ... D 'I 
10•.0D'A PLUG •NMO!>U" 

" " 

fEBRUAAYl977 
«-11nn 
SHEEll0f2 





PTS 100 FEATURE BOARD 'B' AND DA/MC/FB CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS FOR 
HONEYWELL 7700 EMULATOR 933428 

FEATURE SOA•O '8' 

JQ[~ .. ~~·,,,, 

t JllONlOMEOLDE•iOARDS 

r°'""I '°"""m" I 

J I :•".:::::&\\\:I 

::~I---~ .. ,,~-:;;:~·-.,,,.[ 
"~ I /'liNTEltT'<P!: I :r· """ t ,0 o. '"""" I : : ;::;.~~.;·" 
Ii \TAllTAlf'ltlNTEROl 
,. (•INAll;Yl 

;:~ 
:r I :i.~::.~"""'"' I l<l l'iliNIER01 

ll-NOTUS<D 

;~ 
·}---~ 
::~ 
4~J ~ 

<i-NOTUS!D 

;:~ 
}--~ 
:: ] I :i.~~.:"""'"' I 

- OPENWH!N ONLY 12K OFM!MORY 15 
INITALLEOOTHERWISECLOOE 



~11~U~!1 

; I I ~~h! I 

' ; ' 
; ' 
' ' ; 

' ' 
' ' 
' ' 
' 

.· 
i 
! 

~; 
~f{ 

'~ 5~ 

u 
!;;!,l 
!:"I 
~~ 
5g 

j!! 
, 

" ~~ ,, 
~~ ~~ ;1 

18 

l1!i !I 
E~ 

~§~ 

!;< B g ;;;; t;,j 

i ~ 
~ 5 g iO B iO <;;.; ;.; ; 

1 

!i-ro-~="'-
~ 

~r :3 ~ ~~~ ~~~ 

~i g ~~~ 
- ~ ~ ~ ~ ~ g~~ 

' ~i "' ~~~ N 

L:f "" "' ~ ~ s~ ~-gg "' "' 0:: 

~ 
-' ::> 
:; 

"' 0 g 
.... 
-' _,. 
"' Jt >-. 

"' z 
~ 
0:: 

~ 

"' z 

6 
"' :c 
1" 
~ 
(/) 

a z « 
:c 
1" 
ii" 

~ 

i 
!l 
H 
i~ 



PTS 100 FEATURE BOARD 'B' AND DA/MC/FB CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS FUR 
DOWNl_INE 3271 REMOTE EMULATOR FOR RAYCHECK 933494 

'W~•TOUSER SYITEM<PK<HCATION Oft F-OR 
INTEltCHANG[ Aooms 10 l'WCmlNG UNIT 
ANO lOAA<INAL AO!li"S A'510NMENT TAil[. 

t Jl20NIOM!mOE•WAAO' 

•>lCHIPON R?LOmLOCATION 
F~AfU" ON FEATURE OQARO '0' 
OOARD'A PLUG INMOOUlE 

44·10•>• 
"Shootlof2 



' ' ' 
.rl ' ' ! 

' ' i . ' 
~ ' .- ' ~ ~ - ' ' ~ 
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'~l 
' ' -

<; ozzo ' g :~~@~ ~ 

I Hl!i ~ 

IM1 

5 ' 
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' ' ' 
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PTS-100 FEATURE BOARD 
181 CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS FOR 

COMMUNICATIONS CONCENTRATOR AND LINE CONTROL UNIT (CCLCU) 863426-REV. C 
FEATURE BOARD 'B' 

CHIP PIN PROGRAM 

~'2£..~ -"'-
o--NOTUSED 

' -- SET FOR ALERT MESSAGES 

2 --SET If HARD COPY IS DESIRED 

NOT USED 

17 MSB 

] " 
; · INTERCHANGE ADDRESS (BCD) 

n 000001 =OJ 

23 000010 = 02 

24 LSB 000011 = 03 

27 MSB 

26~ NO. OF OOWNLINES 01 =I, 10 = 2 
29 LSB 00 (OR) 11 = 3 JOyss 
~1 ADDRESS TRANSLATE TABLE 
32 LSB DATA INITIAL LOAD 

00 = FROM HOST 
33 MSB 0 I = FROM CASS 

] 
10 =CONTROL DISPLAY 

" 
11 =SPARE 

36 
CONTROL DISPLAY 

37 TERMINAL ADDRESSES 
38 

39 

., LSB 

" 
" 45 MSB 

~lsa DELAY 00 .5 SEC (NORMAL) 
01 1.0 SEC 

" 10 1.5 SEC (SATELLITE) 
11 2.0 SEC 

55 
NOT USED 

56 

82 

96 

10• 

102 

103 

'°' 

"' 
''° " '" 

114· 

"' 

'" 

" 
lll ll 

SET ALL UNUSED BITS= 0 

NOT USED 

NOT USED 

NOT USED 

NOT USED 

44-10159 
November 1977 
Sheet 1 of 2 



MUX PORT AND INTERRUPT ASSIGNMENT 

MUXO 

DEVICE MUX PORT ASSIGNMENT 

CASSETTE 0 

PRINTER l 

UPLI NE RECEIVE 3 

UPLI NE TRANSMIT 4 

DOWNLINE RECEIVE 1 s 
DOWNLI NE TRANSMIT l 6 

KEYBOARD 7 

~ 
DOWNLINE RECEIVE 2 3 

DOWNLI NE TRANSMIT 2 4 

DOWNLINE RECEIVE 3 s 
DOWNLI NE TRANSMIT 3 6 

GPCA CONFIGURATION 

~ LOCATION PATCH NO, CCLCU ROMS 

A6 592153Gl60 
Al3 S921S3Gl60 
Al4 S921S3GIS9 
BS 592153Gl59 
812 592153G16l 
Cl 592153Gl61 
ES 592153Gl58 
Mll S921S3Gl46 
N9 S921S3Gl46 
Nl3 592153Gl45 

CABLES 

GPCA TO MODEM CABLE PART NUMBER 860538, 

INTERRUPT LEVEL 

2 

2 

7 

s 
6 

4 

3 

6 

4 

6 

4 

LOCATION PART NO. 

Kl 860832-1 
GI 860832-2 
B2 860832-3 
K3 860832-4 
Hl 860832-S 
C4 860832-6 
H2 860832-7 
K2 860832-8 
F2 860832-9 
C2 860832-10 
B4 860832-11 
Dl 860832-12 

1- PATCH PIN NO. 
,-1/0 PORTS 

- INTERRUPT LEVEL 

" • -l 4 J o tj 1 PATCH PIN NO. 

INTERRUPT PATCH (Kl) MUX 0 

,_PATCH PIN NO. 

-1/0 PORT 

- INTERRUPT LEVEL 

"-'-----''-----"---'--"------'--'--~~-PATCH PlN NO. 

INTERRUPT PATCH (Kl) MUX l 

44-10159 
November I 977 
Sheet 2 of 2 



PTS 100 FEATURE BOARD 'B' CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS RlR 
SDLC 3271 REMOTE EMULATOR 933457 

ClllPPIN PlOG ..... 
LOC NO. Ill .M. f&'~ ~LW 

• ' •--NO=~::'v.rz:!omoN. m 
:~ 

. . . 
NOT USED, 
SEl'TOZEIO 

""AMIXEOSVSnMISAFl'SRM 
l'Kl.fUfUUSIOTll•CH 
ANOltalOIOfYIC!S. 

""*1N5Clllol1SDl.CDCCllllENl5 
INJllCtlANG!ADmEHJS 
C.W.EDSTATION.tJXllESS, 

CUJOfl'LEGRllA'r.LL\YllmRll 
A'I'. DONOrllMCIVU..Sl»IOll. 
ll'AU.mnAU'D'LUNIOWCUIOf 

=;.JE~~~~-



NOTES1 
1. CONTROLS T1£ POWER TO TttE UP l'A.N!l. If OPEN, 

THEMNElHA!iPOWil,MNlf'lliEPISl\AYIS 
IUlNEPOFF. WHENCl.OSEPTHflfpPANElHA!i 
l'OWERO,..,YWllfNTHEDISPLAYISJUINEPON. 

2' =~~J'.'fic~~~~t~~~W? 
3. SWITCH CONlllO\S TONE OPTION. If OIEN ANP A 

TONEPEVU::EISCONNECTEOTOlEO•CKT. A 
ONE SE!:ONOTONE OCCURS WHEN lW llT' IS sn. 
IFClOSEPUP•Ol'aAlESNOllAAU.Y. 

MONITOllCONlllOlUtPCHAAN:fER/l.INEFOllMATAND 
CHARACT!llNm.f;ITYlfVElSWITCHSETTINGS 

-+--
--+---
-+--

$oth>o-todhobiothoC01"1olloddoh>llokl-..,, 
Htloolooodh>dl...,lothol.._.t-op11oft,(J..,.w1ll-io 
aomiong"'lho..,.._.....bili•tholEOi.,..t•.r.) 
--!ho1........i-op1iGnwtllbotri ....... -blt•.i 
"-L£0i.,..l1•llhorto1or-. 

-.-........... m .. i,......,..itoba4botnii..i.Noto· 
o.iteh~-aloobo-. 

~~..:~Pl""""-Onopt'""'....r.......,lh11Wt 

SwlldiChip P'I 
lhooo ... 1 ___ ......._..,;.,_;-nowwmbo~ot• 

liialw•lowetln-'tyr...1--1: 

r..H11.-11ir-..-00P...-•l-....i--. 
lotLOW-ftir•almo_....,,...inoltcl.and-allallloro. 

t:=i=:::;=:r::r':i:r!.i'!t"':.':~",!:.1. 

P15MLl/l:NW.EPOll.T7SW11CH 
Sl PIVJILES1£1<, ENS'-lEQUNUTOloUJX l'OlT 1 
(KE'nOAll!OtANfej. SETS1SWITCHESl,2Afl,l;I 
40NfOllTttEMUX1HATHASKEY80M.PSANPOff 
FO. MUl<(!I THAT DOES NOT HAVE KEYIOMDS. 

"SOMEMUlllPLEKCONl'lll)i.URS 
HAYEN0$WITCHES. TtttsEARI 
NOT ALWAYS INr:EllCHANGEAaf. 
llEfEll TO FIRP M.lllETINCM--1. 

FORntese INSEIT 

~~NE& ~~tES INTOIOAll>l.OCATIOl'IS 
NO. Of LINES <592153-j"\ 

FOIM.A'IS' 80Xill " GIP1,ANllJl:a 

.... I·· I·· :!!XII Gl G5 

MAKETHEFOll.OWINOl'ATCH 
CONNECTIONiONTHlPATCH 

~Jffi:l~~~.rlGHT 
DATAENTIY IM.lAENTllY 
ICMQARP ICl;YIOMO 
~KO') (e!KE'I') 

2NPANDHP 
MUlTIPLD: 
,~ ..... 
CONTtOUEll 

CARPUAPEll 

~ITETO! 1,17 2,113,194,2115,216,il7,238,24 
:i':SAlLMOllB.S!WRITETO) 33 34 35 30 37 31 

10,26 11,21 12,ZS 13,l'l 14,30 U,31 16,32 

. G 43 44 46 ~ 41 .a 

•PQRf.70NTH£fll5TMUl.TIPl.EXCHANNEl 
CONlllOl.LEllSUSEPTOIN\ll"ICEYIOARP 

CASSm!ISASSIG~TOPOlTOOfrllST PATA. 
MUl.TtlUXCllANNB.CONTIOLl.B. 
MODEM(ltAPl'l(Wfl5ASSIGNEDTOJOtrl 
OFPllllfMl.l.TIPLIXCHANNB.CCINl'RClUa 

~=r=:&~~~~'2nt~ 
~MlASSIGNEDTOALLOTHlll 

Dr:v!C~ AD~ESSING FOi 3271 CONltOl UNIT 

. , 
' . 
' 

I 

0000 
0000 
0000 
0000 
0001 
0001 
0001 
0001 
0010 
0010 
0010 
0010 
0011 
0011 
0011 
0011 
0100 
0100 
010D 
D100 
0101 
0101 
0101 
0101 
0110 
0110 
0110 
0110 
0111 
0111 
0111 
0111 

~~ 

ill~nPPEVICiiPCQ ~ 
~~ESS: ~~= 
Fll$TNIHTEll(lfAN'l1 • 0018 

OFPSEU-!XXXX XXXX! ! 

CNO.CHAl/UNE{H!l(I 

OFF$1T4• I~~~ ; I ~~~~~~:..Wo .. 
OOXXXIXXU5 
OOXXIXJQ(PI 
OOXIXXXX II 
OOIXXXXXct 

OffSET6 • IASE.IUFFBIADPllESS 
Olf5ETE • /IPTPCQPOlNIB 
OffSET14· PEVICEAPPl!SS . 
OffSET16 • lEFTIYTEtsKIAPOIOlfRINJRMUJl/fOIT 

PATCH AND SWITCH SETTINGS AND SOFTWARE NOTES FOR 
SDLC 3271 REMOTE EMULATOR 

0Cl'C9Bl1917 
44-10!62 
SH!E120f3 



DISPLAY CONNECTIONS AND MEMORY ASSIGNMENTS 

•IKICH.1,11 960CHAA l920CHAR 
OISPl.AYS DISPLAYS DISPLAYS 

F~-Ffff 

FCOO-FOF 

flll0-F9FF fllOO-FBFf flll(l-Ffff-

1 I I 
I 
I 

DEVICE ADDRESS ASSIGNMENTS 

POll:TON 
MUlTll'l.EX 
CHANNEL 

MULTll'UX CHANNEL IS AlWAVS 0000; LOCATION OF MULTIPLEX CliANNEL 1SOOO FOR m MUX 
CHANNEL ANDOOl FOR.SECOND, ETC, AlTERNME IPl >l!'>'!CE CANU LOCAT!'DON PORTS 
0 (000) THROUGH 6{110)AND 0NSU5CHANNElS 0 (00) TH~O\!GH 3(11), 

ALLOISPLAYSAREASSIGNECI 
FROM THE UPPERMOST MEM-
ORY ADDMESS DOWN. IN A 
~IXl'DSYSTEMl92QCHOIS-

I Cl'NTRONICS-1920CH8UffER 
l TERM!NET-1920CH!IUFFER 
3 CENUONICS - .(SO CH &UFFER 
4 TBtMINfT-41lOCHWFFER 

THE PROGRAM RESIDES IN LOW61 
MEMORY, NORMALLY IN MODULfS 
All/AH!" ANO A15/A8". PROGRAM 
MEMORY IS ASSIGNED FWM THE 
LOWEST AODRm UP, MEMORY 
MODULES AU INSTAUEP STARTING 
A!THELOWESTMEMORYADDRESS, 

MONITOR CONTtOLLEil: f - {P/N 860S'4B - EXCEl'f FIRST 250 IOAlDS 
P/N8608M, P>.MONl.Y) 

CO/flGl.JtATION PLUG @lit 

TllE MC-f HA5 ONE SOCKET WHICH R~UIKES A CONflGIJAATION Pl\JG TO 
SELECT MOST OF THE AVAllABLE Of'rlONS. Al>N POSSIBU COM&!N.O.T!ON fil8.r1£'."5 CAN &E SELECTED BY CUTTING Off APFRORtlATE tEGS Of 

NOTE: I. WITHOUT nANSMITTBt MODULE, THE MC-F IS COMPl.EHLV 
BACKWARDS COMPATIBLE Wilt\ THE RtESENT D.A. 

2. WITH TRANSMITTBt MODULE, M-FC HAS THE ADDED COA.x 
CABLEOPTIONUSEDWITHD,A. "C". 

CONFIGIJAATION SOCKET LOCATION 

CONFIGIJAATION Pl\JG {RAYTHEON P/N594113-11) 

Confi;. 
Pl"l!PinNo. 

'"' '"' 

GROUND DO NOT CUT 

{ 

CUT TO ACT!VAlE TON1' ON SET & RESET 
TRANSITION, DON'T CUT TO ACTIVATE 
TONE ON SET TRANSlTION, 

~gi; :~t-fu~E~fC TONE. DON'T CUT 

DISPLAY { fil'~ j~OR402'.I W~'.'....~\~l~s~ ~·N'T 
FORMAT CUT FOR 64 • 16 DISPLAY fORM~~T USED 

{ 

CUT FOR A tl.ANK DATA FIELD. DON'T 
CUT FOR A BLINKING DATA F!ELD, 

CUT FOR RtOCRAM CONTKOLLW 
~~r~ OTf!Bi;WISE DON'T CUT. 

CUT Fa NORMAL - lOW INTENSITY DATA 

r:rNsi~~Zrrn:..~ NORMAL - HIGH 

NO, OF { CUT TO USE 96 DISPLAYAlllECAAR'S, 
c:HAltACTfKS DON'T CUT TO usi: ):ZS DISPLAYABl.E 
DlSPl..AYED CAAR'S. 

P/N860629 

DISPl.AY ADAf'rfll "(• HASA Pll:OVISION F0!1. Tl«EEAUXIUAllY 

::::1o°1t,L~ ~i.~~ld~M~'"i.'U5~~E9o~.KECE!Vat BOAltDS 

CHASl.ACTBl.11.INE FORIMT AND MEM041Y REF!l.ESH TIMING PATCtl Pl.UGS 

6"X 150R 16 

40X12 

Gl G4 

G> G< 
Gl34()ji.Gl36 

G1340RG136 

- l'>IJMBl'R OF CHARACTBtS PEit llNE 
NUMBBt OF LINES Pat FORMAT 

MEMORYKEF!l.ESH 

rn::t~~LT~~~) 
f'fPEOFME.MORVMODULE 
G 1 J5 - 81<: MEMORY MODULE 
Gill - 161( MEMORY MODULE 

~u~~~J:'0~~~~p~E CURSOR} CURSOR 

~E~M f~·..J~:.D11~';j! t?s~~s} ~~1 

~J~~s~~Pg~~Z~'~flGl~~~·} rfDwgtPT~~N 

NOT USED 

DON'T CUT TO DISPLAY ALLCHAlt'<; ON 9 SCAN LINES, 

Gl33()ji.Gll5 

G133aGl35 

CUT FOR .O, 12 AND.0• 24 ~ISPLAY FORMATS DISPLAY 

;~ ~ g~.:-~tls'~~~~:::~~l~~-9 SCAN LINES l 
ggr::JyC~~~. • 15, 16, Xl AND~• 12, 24 FORMAT 

CUT FOR.0~ 12, 64x 15 OR 16 AND ~x 12 
DISPl.AY FORMAT. DON'T cur FOR 40. 24, 
64 x 30 OR~ x 24 DISPl.AY FORMATS. 

G~OUND DO NOT cur 

OCTOB!i19n 
«-10162 



PTS 100 FEATURE BOARD 'B' AND DA/MC/FB CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS FOR 

EASTERN UNIPARS(933359) EMULATOR USING THE INITIALIZATION PROGRAM*"* 

} 
''" .• « 

EASTERN 0 O O O 
PIEDMONT 0 0 0 I 
O<AAK 0 O I O 
H<JGHE!AIRWfSToo l I 

11~~' !i~! i"""" .,,, 
.. ~ 
"J~ 

J 

""1\ 
19 NOTUHO 

~~~111~l~~:ifrv· 
OEVICETA6lE 

&If -----------ofVtC'E 
Silo SPEEOMA.ILTICHT5; 

lllbMU>JJE I, 
b TICKEJllt!NJEJIS 

1'111NT"S 
d TYfEl"'INTE!S• 
• TYPEllPRINTERs· 

f ~~~~E}~t~~~EY-
9 960lCHOISPlAYs• 

NOTE, OIOE~Of DEVICES IS 
['!_?f•THROUUH9. 9IS!HE 

"1vr• 1 - i~'~\Ni~·.~u 300 

TYPEll-CENJWNICI 
IERMINf.I:lO 

fNTER NO. (llNARY) Of msr TYPE OF OEVICB .. 
USEO(USTEOINOl'l/fCl:TAILE.O.BOVE). 

"""b ENT!O NO. (~NARY) Of 2NO TYPE Of DEVICES" 
: USEO(Lr.iTEOINOEVICETAILEABOV(I. I 
.. LSg 

:""~ '""'™'"'""™""'''"'''~'"' 61 l'l!OCHOISPLAYSIFUSEO. 

6lLSI 

-CLOHTODISPLAYINTEN'ilflfDFIELOAf 
LOWDtlNTEN'>ITYHVEL(SWllCHiOPEN) 

-CLOSETOOISf'l_AYli'«EN51FIU>FIEl.D"l 

-;~~r~~~~f:r~~~ ~EN) 
- OPEN 11\iEN ONLY l2K Of MEMORY IS 

IN5TAl.l<DOTHERWISECLOSE 

PATCHESFORRPl 
lOCAllON ~5. 'i"l5l· 

N;,,emb .. 1977 
lhootlof4 





. SERIAL ADAPTER PATCHING 

FULL DUPLEX - TTY 

INSERT THESE PATCH 
PLUGS INTO LOCATIONS 
Zl, Z2&Z30NTHE 
SERIALAOAPTER591558-

PATCH PLUGS 
592153-. 

010 

'8®16 l ~--0116 @ ® @ @ 

!;l ~ g--.:::: ~ - ..... 
a1:.----:l9 s :i :19 

Z2 

If@ @116 
:i @ 

Cl [] .. 
.. El 

ale @!9 

Z3 

HALF DUPLEX -Tn' & SERIAL PRINTER 
PATCH PLUGS 
592153-

INSERT THESE PATCH 
PLUGS INTO LOCATIONS 
Zl, Z2&Z30NTHE 
SERIAL ADAPTER 591558-

0'4 

1 (@ 0 16 1 ~--01\6 
@ ® @ @ 

.,.._.., " " :--: :----: 
®"----@ 0- --o 

al:.---: 9 s: :19 

0'2 

1r!'l---0!16 :.i @ 

iJ [] 
"~ Bl@ l...019 

----INSTALLED BUT NOT USED. 

z2• 
•300 BAUD 

!PARS MODEM ADAFTER 
PATCHES 

INSERT THESE PATCH PLUGS 
INTO BOARD LOCATIONS 
E5ANDJ3 

592153G25 592153G27 

DISPLAY ADAPTER CHARACTER/LINE FORMAT PATCH PLUGS 

1r@ .. 
@ .. .. 
@ 
@ 

el@ 

@116 

" .. .. 
@ 
@ ., 
@I 9 

MULTIPLEX CHANNH. 

r~~?s~L~RN~r;:~~~' 

INTERRUPT PATCHES 

·~® ~ .. '°:' ·g4"· .. N 6 ® • 
0 ® .. 
3 ® 0 

I @ o 

2 • 
4 ® .. 

8 9 5 8 ® .. 9 

MUX 0 MUXES 1, 2 
592153045 592153G58 

'AODRESS OF MUX CHAN. L.--;::::=;:::;;::;:;;::;:;:::;;:;::;:;:;;;:;;::;;::=:::;--' 
1 OR 4 TO 16 - ADDI! 000 ~6 O~t~~~~K '"'" i "'" ''"-"0 

I OR 4 TO 12 - AODR 001 ~ET Sl SWITCHES 
\0!!4T014-AOO~OIO MUXTHEHASTH 

!l!BE'iffi j}ji~Qg~I e_:: 
~ NOT REQ7 F 

ACK7 USEDENB7 

MONITOR CONTROLLER* CHARACTER/LINE FORMAT 
E6 SWITCH SITTINGS0 

E6 CHIP 
SWITCH 64 CHAR. 64CHAR. 64CHAR. 
SITTING 15LINES 16LINES 30LfNf5 

E6-l OPEN OPEN OPEN 
E6-2 OPEN CLOSED OPEN 
E6-3 OPEN OPEN CLOS CD 
E6-4 CLOSfD CLOSED CLOSED 
Eh-5 OPEN OPEN OPEN .... OPEN OPEN OPEN 
E6-7 CLOSED CLOSED CLOSED ,._,. OPEN CLOSED OPEN 

*6 MODIFIED BOARD, 

*-CLOSED= l; OPEN = O. SEE FEATURE SOARD 
SWITCH SITTING PROCEDURE 

• USEDONSOMEM,C.'S 
(USED ON ALL 16 LINE M.C, 'SJ 

KEYIOAltO A.DDl<SS COMPUTATION 

FOR THESE INSERT 
DISPLAY THESE 

PATCH PLUG CONFIGURATIONS 
S92153-

G2 Gl G4 ~~~~~~~ES ~~~~~:~" 
FORMATS "-.. 64 X 30 SPLIT SCREEN D~~ ~~6 

64X lSOR 16 G2 G4 
"~I" . :--1'" :.----: :-----: 
:.----: :-----: 

~----------~ el: : 9 e ~J9 

irg._-:116 
<>---<> 
<> .. 

:.---1 
81~19 

'o'"''"j'o ]'° 
~. APTER D. A. CMANNEL M. C. PORT 

•• Ent ,. ~ 1" En~r 
Al6-00 T-000 D-O 
Al9-01 2-100 Z-1 

::: ~\1 l1 m l 
-111 

~~~~D MSB - - -~-- - l;B 

WHEN AN 1/0 OEVIC[ 15 CONNECTEO TO A MUlTIPW< CHA.NNEL POU 

INSERTICREWSINTOTH<Of 
SCREWSWllCHE50Nlll!C 

~t~t7~ffi~'.l~lj0Elt'~--.-"'-""-.-,-_,"-"-"~-, _L __ 

1fil:Wrr,, I"" I ""\"·"I"" I ""I'·" i '·" ''·" ~=SALLMOOEL>{WRITETO) l3 Joi 35 30 37 31! 

TTY(REAOfROM) 
MOO!M, All MOOELS (READ 
fROM) 

10;; j 11~27 l 12~~1ll:I1',30 I 1>,31!16,32 

'!'ORT 7 ON THE flll>T MIJUIP\EX C~NNEL 
CONTIIOUElt IS USW TO lf',f!Jf HYllOAl:D 
DATA. 

IPA.RS SYSTEM CONFIGURATION 
VARIABLE PATCHES, SWITCHES 
AND REMOTE PRINTER ADDR.ESSES 

MULTI-INTERFACE 
SERIAL ADAPTER 
(MIS~ PATCHING (592153-) 

INSERT THESE 
FOR THIS MODEL 
MISA593296-

Gl TERMINET 
300BAUD 

G3 TERMINET 
1200BAUD 

05TTY 
llOBAUD 

07TTY 
50 SAUD 

09TTY 
75 BAUD 

Gll TICKET 
& WARDING 
PASS PRINTER 

PLUGS 
•NTO 

M5 " 
A C 

• c 

0 F 

D F 

' F 

H I 

M5 PATCH CONFIGURATIONS 
(BAUD RATES) 

'~"'O-'·" .~ .. ~. 
'OG; .. ,f@ .. 
.~ .. ~. 
~·'~" 
.~ .. ty. 

82 PATCH CONFIGURATIONS Gl03 Gl07 
(C0"'1R.01.) 

~"'~"'~' 
.~ .. ~ .. ~. 

GIOI GI04 GI08 

44-10167 
November 1977 
5heet3of4 



DISPLAY 
ADAPTER 

"" 

voaus 
DEVICE 
~APTER 

'" 
" 
A6 MONITOR 'j A5 CONTROLLERS 

" " " 

A22 • DISPLAY ADAPTl'R 

~Al6-DISPLAYADAPTER 

·AJ4 - FEATURE BOARD 

Al3-PROCESSOR 

A12 - OPTION ADAPTER/MOTHERBOARD J 
"Al 1 - OPTION ADAPTER/MOTHERBOARD 

•AIO - MULTIPLEX CHANNEL CONTROLLER 

'A9 -MOTHERBOARD 

•AS - OPTION/ADPAHR/MOTHERBOARD SH NOTE 

'A7 - OPTION/ADAPTER/MOTHERBOARD ~ 
~ - Of'TION/MULTIPLEX CHANNEL CONTROLLER 

A5 - OPTION/ADAPTfR/MOTHERBOARD 2 

~4 - OPTION/ADAPTER/MOTHERBOARD 

A3 - OPTION/MOTHERBOARD ~ 
:2 - OPTION/MUlt!PLEX CHANNEL CONTROLLER J 

Al - OPTION/MOTHERBOARD 

POWER SUPPLY 

SK MEMORY AlO 

MULTIPLEX CHANNEL CONTROLLER A5 

OPTIONAL CONTROLU:R OR MOTHERBOARD, A4 

OPTIONAL CONTROLLER Oii MOTHERBOARD, A3 

MOTHERIOARD/MONITOR CONTROLLER A'l 

OPTIONAL CONTROLLER/MOTHERBOARD/ 
MONITOR CONTROLLER Al 

MONITOR CONTROLURS ARE 
INSTALLED IN SLOTS Al, A21 A3 
& A4 WHEN ONLY 2 MULTIPLEX 
CONTROLLERS ARI: USED, 
MONITOR CONTROLLERS ARE 
INSTALLl:O IN A7, A8 & A9 WH!N 
3 MULTIPLEX CONTROLLERS ARE 
USED. 

r 

"""--""' Chonnel 

' 2 

' ' 4 

' 4 
7 
8 

' 2 

' 2 4 

' 4 
7 
8 

' 2 

' ' 4 

' 4 
7 
8 

' 2 

' 4 4 
5 

' 7 
8 

COMMUNICATIONS REGION TABLE 

LOAD SIZE OF PROGRAM 
KEYBOARD MODULE 
SECOND HALF OF INITIALIZER 
T ASI< SUPERVISOR 
PRINTER INITIALIZER 
SERIAL PRINTER ROUTINE 
TICKET & BOARDING PASS PRINTERS 
INITIALIZER 
PRINTER STATUS TABLES 
DISPLAY STATUS TABLES 
NUMBER OF DISPLAYS 
NUMBER OF PRINTERS 
CCC COUNTER 
NUMBER OF MESSAGES RECEIVED 
NUMBER OF MESSAGES TRANSMITTED 
EOMC'S IN TKT AND BOARDING PASS MESSAGES 
DATA LOST COUNTER 
CARRIER LOST COUNTER 
IOCQ'S FOR DISPLAYS 
IOCQ'S FOR PRINTERS 
OUTPUT - TO HOST - BUFFER 
VALID TERMINAL ADDRESSES 
VALID PRINTER ADDRESSES 
AIRLINE ID 
INTERCHANGE l 
INTERCHANGE 2 

LOCATION 0010 CONTAINS THE ADDRESS 
OF THIS TABLE 

LED MEMORY BUFFER ASSIGNMENTS 

960Chorocter 
Oispl<>y 400ChoroclerDispluy 

1920Choracter 
Oi•plcy M<>n.O -·· Mon. 0 

0700 03CO 07CO O!EO 

'"" nco """ 21EO 

"'"' °'°' ""'" "'"' ""' 2BCO 2FCO '"" ,, .. "°' rn:o ""' ,,., 33CO 37CO 31EO 

""' "c" lFCO '""' ""' "°' 3FC0 ""' 
""' "°' 47CO 41EO 
4700 "°' 67CO 61EO 
"00 "°' 4FCO ""' ""' 6BCO 6FCO 69EO ,, .. 53CO 57CO 5JEO 
7700 '"" 77CO ""' ''"' SBCO 5FCO ""' 7'00 "c" 7FCO ""' 
8700 "°' 87CO 8!EO 
»OO A3C0 »co AlEO 

""' """ BFCO ""' AFOO ASCO AFCO ""' "00 "°' "CO 9JEO 
8700 "°' 87CO '"" '"" 9'CO 9FCO ""' ""' "°' BFCO B9EO 

C700 C3CO C7CO c•ro 

""' '3CO "'" ElEO 

""' caco CFCO C9Bl 

""' '8CO EFCO E9EO 

"'"' OJCO 07CO ""' F78D F3CO F7CO ""' DFOO """ D7CO "'"' Ff8D F8CO FFCO F9EO 

Mon. l 

03EO 
23EO 

""" ""' "'" ""' ""' 3BEO 

""' ""' 4SEO 
6BEO 
53EO 

""' ""' ""' 
"'"' "'"' ""' A"O 

"" '"" "" ""' 
C3EO 

""' caoo 

""' "'"' ""' "'"' ""' 

"""'·' Mon, 3 

""' 07EO 

'"" ""' """' OFEO 
2DEO ""' l5EO 17EO 

"'" 37EO 

"'"' ""' "'"' 3FEO 

""' 47EO 

""' 47EO 

'""' ""' "'"' ""' '"" 57EO 

""' 77EO 

"'"' ""' 7DEO '"" 
""' '"" A5EO ""' '""' ""' ADEO "'"' "" 97EO 

"" ""' 9DEO 9fEO 
aoco "" 
°'"' C7EO 

'"' ""' CDBl CFOO 

"'"' '"' "'" "'"' "" F7EO 
DDEO """ FDEO ""' 

44-10167 
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PTS 100 FEATURE BOARD 'B' AND DA/MC/FB CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS FOR 
SEARS 3271 REMOTE EMULATOR 933172 

ENUI NO. (llNAA'/I OF CEN!RONICS 
PRINT9tSU!!DUNlESSSY$TfMISMll<ED" 
IN WHIC>I C'.AH ENTER NO. Of CENTWNICS 
NINTUSUSEOWITtl1920Cl\llJFfas. 

OOO,>-O,OCIOOl-1, • .,10100-:ll'l(>MX) 

SETTOALLZ!WiUNl-ESSSY'i!EMIS 
Mll<ED••INWHICHCAS!!!!MSOC•ATEO 
Ol!J'U>.YADAPTEl(D>'OllT5T010RO 
~:~~~~ON TYl'f Of OISPIAY'i 

~•oc•m"'loo'"""M"I""'" [)A,I d--0--1 
(>A2 <------0--1 
0"3 b--0--1 
l)M Q--0--1 

--~ :;:-. 
·-~" :i~· 

:}~· 

:\><· 
::}~· 

::}'"'· 
:}~· 
:'.:'}~· 

::}~· 
'lEFElTO\IUISVST!'°'SrECIFICAl10NORFOI 
INIRCMNGt A,OOUSS TO PIOC~ING UNIT 
ANDT~INALAl)DIESSASSIGl-NENTl"81.E. 

.. 
ADDRESS~ 

:-:i 
:J " 
:J 
~] " 
:J 
::J " 
~] 
~] " 
:J " 
:J 
:J 
:J 
:J 4C 

:J '" 
:J 
:J • 
:J ~ 

:J " 
::J " 
::J • 
::J P' 

::J • 
::J 
:::J D7 

:::J • 
:::J • 
:::J 
::::i " 
::.J 
::i '" 
::J " 
::::i " 

01-CRI 

10 • ~INH~ 

~C~E~fl ~N-~ 
Ol'fN CLOU Ol'£tl. Cl.()!.E OftN CL.0$t; 
OPEN Oftl>I OPEN OftN CL051 a.OSl 

•Ol"f10t6. 

SWITCP!I -CLOUTOl>ISPlAYINIENllflWFllUIAT 
l~INllNSllVUVft.($WlfCH2()ftt4 

SWITCH2 -CLOli!TODISIUYINlENllFIEDflft.D"f 
lllG!181:lNl'EHlllYLEVll.($WITCH10ft,. 

SWITCH> -Ol'El>l'MIEN•Oll-OFMEMIXYI~ 
INITALl.EOOTHIRWISEC~OSE 

- Ol'IN""ENON.V 12KOfMEMOIYIS 
INITALUOOTHlillWIS!Cl.05! 

IPl • ~f1.i~.g,~ '.~~f:I• 

11'1., ~!:~~,¥~';~!:'.· 
11'1."Y-IPLIWllCH 

::J>r 1~w~':"~0~1M .. 

~~~~t~~~·~·· 
IPlCHIPON RPlCHtPLOC,.llON 

:go~.~· ~~~~&,u"°[fP "!' 
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0 

5 
AZ3 

4 
A21 

DISPLAY CONNECTIONS AND MEMORY ASSIGNMENTS 

FAOO-FBFF 

L__~-FOOO-F9FF 

I 
I 

I 
I 
I 

I 

0600--07Ff 

960 CHAR 1920 CHAR 
DISPLAYS DiSPLAY5 

FCOO-FFFF 

FllOO..fBFF FSOO...ffff-

1 I 

A15/AS- r,;::~~L::_:::_:__ ,-r-f--:---i__c___J 0400--0SFF 

0200--03FF 

O«I0--07FF 
I 
I 
I 
I 

0000--01 Ff - 0000--03FF 

*AS, A9 & AlO FOR 1010 & 1015 

DEVICE ADDRESS ASSIGNMENTS 

ROMMEM 
BYTES .40, 41 

PORT ON 
MULTIPLEX 
CHANNEL 

MULTIPLEX CHANNEL JS ALWAYS 0000; LOCATION OF MULTIPLEX CHANNEL IS 000 FOR lST MUX 
CHANNEL AND 001 FOR SECOND, ETC. ALTERNATE IPL DEVICE CAN BE LOCATED ON PORTS 
0 (000) THROUGH 6 (110) AND ON SUBCHANNELS 0 (00) THROUGH 3(11}. 

0000--07FF-

ALL DISPLAYS ARE ASSIGNED 
FROM THE UPPERMOST MEM-
ORY ADDRESS DOWN. IN A 
MIXED SYSTEM 1920 CH DIS-
PLAYS ARE ASSIGNED BEFORE 
480 CH DISPLAYS. ALSO THE 
STARTING MEMORY ADDRESSES 
ARE DETERMINED BY WHICH 
DISPLAY ADAPTERS ARE ASSIGNED 
TO 1920 CH AND 400 CH DISPLAYS 
(SEEC40Nl=.B.'A?. IFASYS-
TEM IS MIXED OR DOES NOT 
FULLY LOAD ALL M.C,'s, PRINTER 
BUFFERS Will BE ASSIGNED TO THE 
UNUSED AREAS. IN A MIXED** SYS­
TEM PRINTERS ARE ASSIGNED AS 
FOLLOWS: 

I CENTRONICS - 1920 CH BUFFER 
2 TERMINET - 1920 CH BUFFER 
3 CENTRONICS - 480 CH BUFFER 
4 TERMINET • 480 CH BUFFER 

THE PROGRAM RESIDES IN LOWER 
MEMORY, NORMALLY IN MODULES 
Al7/A10* ANDA15/A8*, PROGRAM 
MEMORY IS ASSIGNED FROM THE 
LOWEST ADDRESS UP. MEMORY 
MODULES ARE INSTALLED STARTING 
AT THE LOWEST MEMORY ADDRESS. 

44-10180 
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t J1ZONSOMEOl.DERIOAADS 

'SE!liOTUONJAC~S•DE 
Of TlllS SllUI TO CONflGl,.U 
lllfSEDtvlCIFIRDS. 

Hll• •0,41 
41,<J ..... ,,, 

" 
<6,'7 
80,81 ... .... ... 

JlDO£\/ICE 
.Co •slD•X'~',0'113' 

•O.•I 
•l.•3 
<<,41 

~:~i 

STATE OF NEW YORK U250 933742 

cur OH lEG FOii A'O'. L!~Vli LEG fOll 
A'I'. OONOJ~!MOVflEGllANDIO. 
lfAl.lalTSAU'O'LfAVECHIPOUTOF 
SO<:kU. lfl'llOGRAMllJISUNJSEDIT 
IS NOT NKB™Y TOk!MOVl TH! lEG. 

:: · r~ ;i~.:i~ 0·•10· 

"9b 911\DNir;E 
10• "SIO•X.,.',O'lll' 

IOJHDfVIC:f 
's!O•X'5A',O'l31' 

90< ·~'/l'!~~~ll'I»' 

'" 
--;;;-... 

"' . ~~'!r:t;::.1{)'136' 

"" l!ICI< ·~tJ'!~~F'f,10•131• 

IC.Ob 16111Dtv1CI 
IG5< 'SID•ll'llll',O'lollt' 

----;;;-
l1'1o :!Ol"llDlVICE 
\25< 0 SID•X'60',0'! .. ' 

SWlfCH 40ll~~S~~~:J~I:~~ 
' . . . . I~ 
~ ~N CL~! ~N ~N !~ 

OP!N CLOU Ol'EN CL05l OKN tl.051 
OPEN OPfN Ol'EN Of(N CLOS! Cl.OSI 
OPEN OPEN CLOlif Cl.OH CL05f UOSE . . . . 

•Offl~::::c:K! • ClOSEJOO!S"-"YlNl'ENSIFIEDF~ 
LOWfll INTENillY LML (SllllTCH 10PlMI 

swi«:112 -~~i~~t~~::fc~'?'M'r. 
SWITCH 7 - O~N WHEN SK OI! ?oll< Of M™Ol!Y IS 

INHAlLED OTH!RWISE CLOSE 
-otENWHENONl.V!:!l(OfMEMOltVIS 

INllALUDOTH!RWISECLOSE 

MICHE!fOI~"' 
LOCATION!~. l?2'll· 

c;m Gll6 ,(. --.1,.,(:.._ 

1= --
eLt"t.~' 
!;17WOIO l07•WOlt0 
~n~OM OP<IOM 
NODl'I. NOl>l'L 

'"' ·~!·it.~PL'.':~~:1· 

""'" ~;:,.,"'.s;;.;!";.;.~:~· 
{P!;•WDO •t>OI O. 

~~~~Ja51~i'~~ 

~~~~~~~ ~~~~~& 
~~ c'!~~'i';'~~E5W&_\'ol,ol4 
WOROS(UEPAICHE50ltSWITCHFl6) 

~~£tr-IN 
F1ATU.OE 

....__aoA~o·r 

---.~. 

IOUnHAfURIWAID"A" 

~gLrz~ J,~!~~tJ,L~~.IN 

:1~'JJ:{.0N ~~H~~tf~.~:t .,. 
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P!OCEDL!E TO SET 5""1T DEVICE FIS.OS 

THERE IS ONE FIElD FOl EAC:H DEVICf. 

!!!. 
SET TO '1' Wt1ENA DISPLAY ISATTAc:HEDOTHERWISESETTO 'O', 

SET TO '1' WHEN A PltlNTER IS ATTACttfOOTHERWISESET TO 'O'. 

!!!. !!!. 
c MSI ENT!ll. SEQUENTIAL SETTO'I' IFTHISPRINTBl 

IS TO PROVIDE A LOCAL d NUMBS. OF PRINTER 
THA.TISTOPkOVIOf 
LOCAL PRINt RJNCTION 
(SEE EXAMPLE aao~. 
WHEN NO LOCAL PRINT 
FUNCTION IS l.EQURED 
SETllTSTOOOO. 

~4:tl. ~:£_~~FOR 
OTHllWISESETTO'O'. 

PR!NfERTYPE 

II 0 0 I I 
• 0 I 0 1 

EXAMPLE: 

CENTRONICS ) ~;':t,:L 
iXTEL, TERM/NET 1.INE 

LENGTH 
CENTRONICS, 120CHAR LINE LENGTH 

EXTEL, TERMINET, «)CHAR llNE LENGTH 

·Numtierofdllvicm=5 

DEVICE I 

DEVICE2 

DEVICE3 

• DEVICES 

Device. 1 &2ontdlsploy•wlthprintfln 
O..,ices3& 4ant displayswith>llt ptinten 
Device 5 I printerwlthnodi$f1loy 

". "b .. ' 
31 d 
32. 

33. 
34 b 

"' 36' "'. 
". 39 b 

"' "d 
42. 

". .. b 

"' "d 
41. 

48. 
"b 
"' 51 d 

". 

l ''#:;':,i:! 
I Usodoo local printer(lint '-:II prii\terso It i1asiignecl g} EXTEL "°"'ential .!'!). 

I Oi1ploy 
I Printer 
O Printernotu_,dlOrlocolprlnt(lharelONit<be1nothove 
~} CENTRONICS a MqJtlntiol J). 

1 Di1play 
O Noprintflr 

g
1

} 'rhl1dflplQyuseiprinterosslgned1e"""'tialll for 
loc<ilprinl. 

I 
0 

!) 
0 

Dlsplay 
No printer 
Thi1disploy1119$printeroW"'HM..,.ntlol12for 
kM=olprint. 

I Printer 
1 Usedoslocolprinter{utcondlocalprlnrerooltls 
~ ) CENTRONICS anign.d _,..miol n 

~·™ 

--· I 
I 
I 

-mt FIDO-fllfl' fl»-ffff~ 

I I 
' ' I I 
I I 

' ' 
: I I 

: ! 
I 
I 
I 
I 
I 

IYTH411, •1 ~--'.._-l--+--"--'--'..__,__;._, 

~~ 
MUUlll,tlt (llANN£l 1$1J.Wl!.YS 0000; lOCATION Of MUl.Tll'l.EX CH4HNEL IS OOOFOlt lST Miile O!AHNB. 
A.NUOlll fOll UCOND, ttc. Ail.TEINiO.lf lk DEVICf Cl.NH LOCATID ON JOtfJO IDtQ TlllCIUOH6 (II", 
- 01'1 SUICllANNIU g loct fl«OUOH 3{11), 

44~10112 
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PTS 100 FEATURE BOARD' B' ANO DA/MC/FB CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS FOR 
Fl OS/CONTINENTAL AIRLINES SPECIAL EMULATOR 933927~19 

:;=:J-'m"''" 
,._,.,.~ 
10 ENUR!STSVSTEMAOOR"(HEX)OFTHE 
19 !920/%0CHDISPLA.YSUSOD. 

11-cst 

:-·,.~~"'"""™"""'""'on""'"' 'l ANO BOAADING PASS PRINIERS UIEO. 

l7-LSB 

,,_,.,.~ 
Ml !.NTERllTSYSTEMAOOR• iHEX)OFTHE 

41 ~/120CPSSERIALPRINIERSUSEO. 

4J-l>B 

,,_,.,.~ 
4.' ENTERTOTALNO. (BINARY)Ofl'l:IOCH 
40 DISPLAYSUl!D. 

47-LSI 

.. -"'·~ 
'9 ENIERTOTAL NO. (BINARY) 
j(I OFllCKETPRINTERSUIEO. 

::-"'·~ 
i•J~ 

,,_,.,.~ 
5? 1.NTEltTOTALNO. (BINARY)OflOCPl 
se f>RINTl.RS(Tl.ltMINfl300)USED. 

S9-LS& 

·-·~ Ol ENTER TOTAL NO. (llNA~Y) OF UO CPS 
o> J>RINTl.RS(CENTRONICSIOTA)USEO. 

Ol-LSB 

NOH, CJ'S•CHAAACTERVSEC 
FOlt PATCHING ANO SWITCH SITTINGS RE Fat TO STANO!liO PAl\fTPARS (44-8016) 

•REFER TO USER SYSTEM SPECIFICATION 01t CONFIGURATION 
EXAMPLE foot /lDOlt 14 (HEX) ENTER~~!.~ 

+J120NSOMEOLD!RIOAROS 

-ClOSETOD/5PlAYINTEN51FIKIFIELOAT 
L0WatlNTENllTYLIVEL(SWITCH201't"N) 

-CLOSETOD!Sl\AYINTENSIFIEOFIELDAT 
HIGHEl!NHNl!TYLEVEL(SWITCHIOPEN) 

SWJICH7 •OPENWHEN8KOll2'.:0FMF.MORYIS 
11'CST~LLEDOTH!llWll~CL05! 

$WITCH a - OPEN WHEN ONLY l2K OF MF.MORY IS 
INSTAL,EDOTH!llWlSECLOSE 

AlltJil978 
44•1011'6 
Shootlofl 



0 
Al5/A8"" 

FEOO-FFFF 

FCOO-FDF 

FA00-F8FF 

f800-f9ff 

I 
I 
I 

' 
0600-07FF 

0400-0SFF 

0200-0JFF 

960 CHAR 1920 CHAR 
DISPLAYS DISPLAYS 

FCOO-FFFF 

F9Xl-FFFF-

I 

0400.07FF 

0000--01Ff-D000-03FF ' 0000-07Ff-

ALTERNATE I PL LOAD 
DEVICE ADDRESS ASSIGNMENTS 

PORT ON 
MULTIPLEX 
CHANf'JEL 

MULTIPLEX CHANNEL IS Al.WAYS 0000; LOCATION OF MULTIPLEX CHANNEL IS 000 FOR lST MUX CHANNEL 
AND 001 FOR SECOND, ETC. ALTERNATE 1PL DEVICE CAN BE LOCATED ON PORTS 0 {000) THROUGH 11 {110) 
ANO ON SUBCHANNELS 0 (00) THROUGH 3 (11). 

NOTES 

DISPLAYS ARE ASSIGNED FROM 
THE UPPERMOST MEMORY 
ADDRESS DOWN. THE FIRST 
DISPLi!oY HAS THE HIGHEST 
MEMORY ADDRESS, THE SECOND 
DISPLAY HAS THE SECOND 
HIGHEST ADDRESS, ETC. THE 
PROGR.t-M RESIDES IN LOWER 
MEMORY, NORMALLY IN MODULE 
A!5/A8~. PROGRAM MEMORY IS 
ASSIGNED FROM THE LOWEST 
ADDRESS UP. MEMORY MODULES 
ARE INSTALLED STARTING AT THE 
LOWEST MEMORY ADDRESS. 

KEYBOARD CONNECTED: 

'° D. A, CHANNEL M, C. PORT 

April 1978 
44~10196 
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PTS 100 FEATURE BOARD 'a' AND OA/MC/FB CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS FOR 
DOWNLINE 3271 REMOTE EMULATOR FOR RAYCARGO 933949 

00000--0,00001-1,.,.I0100·20{MAX) 

: '"P~o:;:;,~0,,1:~" m "m'°""' -1 
28 _ooo.o,00001-1, .• ,10100-20(MAXJ _ 

11\s1 

:::"'~"'"' ... ..J L_ _____ _, 

'"'1 I 
: l.Sl_J\>l.TIOALLLatO' 

J l""o"""o' : .... "'" '"'" ~---------' 

f JllONSOM•OU>!ltoAROS 

- ::.'}~· 
... }~· 
:r"", NOm ~tl~~~~r,v ~=:~i 
.,J•u ~?r"1s~1rf~1fw?~~\6'1~~~~159'!0 
::}~· >-1:?((',~ ... ,~··~~,~~;;;~:!~6 

:::r· ::e.-.. ;o:w.'f.:'.:\0::~1:=.·· 
::l}MC l ~$~~5LLI' LOADED WITH 2-'IOOCH 

""\~, 
'"' 

CllTOFfLE(;fOIA'O', LEA\IELE<>FO. 

~ ~~i I~ ~l ~~vi ~~~~g;o. 
SOCKET, lf"'OGIAAlllTISUNUSEOll 
ISNOTNfCESSMYJOIQ•OVflHtL!C;, 

::: 

""Till I ' I o•• "~+•• °"" °"" °"" 4 0 .... CLO .. Of'EN el.OS! OP<N CLO»E 

5 OfEN OPEN OltN OPEN Q.05! CLOSE . ~·· ~·· I"~· ·~· .. ~ ... ~. I: : : : : : : 
"OPTIONS, 

·CLO!;ETQPl'l\.Al'IMENMFIEOFllLOAl 
lOW61 ..... ENSITY lE\/ll. (SWITCH~ OPE'4 

·CLOSETODISllAYl...U:NllflfDFIElDAT 
llKiHtRINflN51TYL£V&.(SWITCHI OPE1'4 

-~i,~~~i::;~~cfos~ 15 

-Ol'lN-ENONl.Yl2KOfME.IAOlYl5 
IN5TALUOOTH!IWIS!U05! 

tPl •lifc-11'<.~W·ll'l•WOT• 
~l'~iiOl'C·IPl•W 

'" . ~ ~i",;'~~~w;•.• 

~----···~-~·· 
--,......._ 

~~.~:!;:~u::.~.-;:· 
;"'~~WMltfUHAS 

IPlC~lf ON •Pl CH" LOCAHON 
•EATU« ONHATU•!IOAlD'B" 
IOAllO'A' Pl<IGINMOOOLE 

.+i-!O!Oll 
SHEET10F3 
JllNE!978 
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PTS.100 FEATURE BOARD ·e· CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS 
FOR 3274/3276 REMOTE EMULATOR 

-;-=.SH TO ZERO . 

.::N:T:~::~E:oatOPllON" l I l!ITOllFREOUIR!D, 
LOC:AlfORMATHOIAGEOPllON .. J-. OOTHERWISE 

SYSl!MCODE, O-l9CDIC;l-ASC:ll 

SVSJ!M!YrE, O-J276; 1-311• 

SYSTEMCOMMUNIC:ATIONI' O·ISC; l·IDLC 

: M$I ~'f,~~::g F~~~Q O·NON-~ZI; I -~ZI 

INUlCttANGEAl>~ESS(llNAllY) 

FOllSC, 'OOO.lOOOO' - '00011111' 

FOISC>LC, ALLEl<CEPf'!)QOOOOOO', 

.._ .. ,; ....... , ..... , ....... 1.....w.- ... ,;_,, 

v.."';, .. 1_.. .. 11 .. ,i, 
•0.·'••S.'"•• .... 

:~E!: .... u ......... 1.- .. fo·d 

"IUNS!ZEWlLLINCIEMEIY 
..... IYIBlfSELECTlO. 

""IUNSIZEWILLINC~E.l.SEIY 
l.9KIYll31FSfL!CT!D. 

CUTOFFlEGFORA'O'. lEAVEl!GfOR 
A'I'. l>ONOTIEMOVEHGS I AND la, 
IFAlLBIUAllE 'O'LEAVECHIPOUTOF 
SOCKET. lf!'ltO<;MMMTISUNUS!Dll 
IS NOT NKESSARV TORWOV! TH! 'EG. 

•1"155010<1;.. 
™~-
' bo 

~,:;~-:::::..... <K~ ~" •K~ 

$ 

" " " " ' " " " " ' " " " " " . " .. .. 
" " .. 

I 

" 
" ~ " .. 
" 

. 
" . . 

" .. " . " " . ~ " . .. 
" " .. " " " " . . . 

" 
" " " 

~" 
VO<l>o""''"'oddr""7Fi•- .. ltlodovi<o..W.-1o 
'P"<Hl'oG li'i>ll_t...,. 

~" 

E1 
;;I 

~I 
! 

gi 
ff I 
~~ I 

jJ ' 

.W-10209 
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PTS-100 PROCESSING UNIT BOARD LOCATIONS ~""'"~'~o"'M"" 

DISPLAYACP, NO, 4 

'" ·-" , ••••• ,.,.. MUX 

ADA. MTI!. BO. 

ADA, MTH. eo, 

I .".,, .. """' §~~\ 

I "'"·"'""'°· S~s, 

12SK 
SACKPl.ANEMOOESWITCH 

"' 

'"' MO' 

~I~ 

ADA, MTH, SO 

ADA,MTH.BD IST 

Fil!STLOW5PEEDMUX Ml!!< 

ADA,MIH, 50 

~: 
•SLOT CAN ALSO ACCOMMODATE OTHER OPTION SOAiOS, 

MEW::::' 
A4 FEATUltER0,8 

" 
A2 DAM 

Al IOC 

K004ff'~ 

16-241< 

o• 

~F!IOO-ffff-1 
I I I I I 
I I 
I 
I 
I 
I 
I 
I 

' 0000-07Ff-

DEVICE ADDRESS ASSIGNMENTS 
ROMMEM 

BYTES "40, 41 '-----\---\---'\--+-+--+-\--~ 

MULTIPLEX CHANNEL JS AJ.WAYS 0000; LOCATION OF MUlTIPlEX CAANN£l IS 000 FOR IST MUX 
CHANNEL AND 001 FOR SECOND, ETC. Ai.TERNA TE !PL DEi/iCE CAN BE LOCATED ON PORTS 
0 (OO[Jj THROUGH 6 (I Hl} AN[) ONSUSCHANNElS 0 (00) THROUGH J (Tl), 

44-10209 
JULY 1978 
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SYSTEM CONFIGURATION 

n...,.- ... yh•canflgundlnlh....,'"")'I: 

I, holur.bocnd(upto8devlc~ 

2.lnt.....::t1ve<0nftgurotor{setolhlmmteloadswltch,_ 
pcitchplugorB<Qbupta32d.vic• 

3.Conligurattonlnfonnatlonwrithnonthelaf>ebyl'f9Viausu .. of ....... , 
bfwtaPFl9331192forMth•rd.toilo. 

DISl'LACEMENTlHElO 

i 
1~ 

!~ 
l'l 
" ,. 
" ,. 
"' 

OCQDEFINITION 

~ 
LEDbyte,Mlsc.byte 
Cunor<911ioter 
KBrnlsc.-rd 
Stot,.byte,Aldbyte 
Bufferaddr.M 
Bufferpol'nhlr 
Nc>.chat/li_ne,Ni.linm 

·­··- .!!!!:ill!. 

E:'LRC 

~= .... 
'M:Cbyteadd..... 

byt.C011nl=rclossword 

Pr1nt ..... tit1twordl 
PrintlllClll'b<word2 

~ddn...,--

E'prlntdhploy\DCQI 

Ti...,. cell 
~,1<11uo,PTRn11•c.byt.,. 

NOTE1 ~~~:"2~113 1r:. 1c;:;~~~;si'riJ'!:."i;Ji'; 
ondillllll9l:Sohllyfollowingtheds'llcebufMnonl.E6olk --· 

lOWCORE CONSTANTS AND VARJAll.ES 

DISJll.ACEMENT!HE>C! 

j 
l~ 
I~ 
~ 

~ 
f, s 

~~·"' 
X'OOOl' 
X'OOll' ==: X'FFFf" 

DEFINITION 

O:U.64K; !:GT .64K 
0:3276;X'I000':3214 
Run1izeofemJloror 
COMRfG .. oddr­
Startoflocal lionni;otlibrmy 

~"!i!:l"~t;:.,:':roeol fonnor Hbial)' 

t8~~~.~..,....!,:."ffas 
t8~~ :::t':" ro..~ flog 

B.............,of1eveialDCQbyter.. 

0 .... ,. ~wr ...... 
5 -DATASET READY 
6 -TRANSMIT/RECEIVE 
7 -IOENTMOOE 

MISC.BITS BYTE 
BIT 8 -0-DISPLAY 1-PRINTER 

9 ·DEVJCEONSYSTEM;O-NO, I-YES 
: : FORMATTEO SCREEN; 0-NO, 1-YES 

C ·LOCAL PRINT JN l'ROGRESS; 0-NO, l·YES 
D, E -PRINTEROCQONlY 

l~:w!Jf' 
-ll1~~~UEST 

KEYBOARD MISC. WORO(DlSPlAY OCQS ONLY) 

'"! -
__ 1_ ___ _:!!:'.~~~~~~~!~~~T_:!-~_c:;:~""!~----

·STATUSUNEONDISP O-N0, 1-YES 
• 1-0NLY DEVICE CANCEL IS OPERABLE 
• K/11 HAS NUMERIC PAO; O·NO, !..YES 
·NO.OFK/8KEYS;0·75, 1-87 

=~~i:~iE0MZ'ciE.~~~. I-ON 
v.11.ITECONIROLCHARACTSl (PRIN!lll OCQ ONLY) 
BIT ~ 

'·' 

DEVICE STA" 
BITO 

l 
Offset19- KEYllOAlD 

BIT8,I' 

A . 
c 
D 

' ' ATTRIBUTESTRUCTURC-·· 
BIT ~ 

3274/76 COMMUNICATIONS REGION (POINTED TO BY LOCATION 26) 

DISl'LACEM!NTC!iElO . 
' . . 
' A 

I~ 

OEFINITION 

,,,....., 
i.::= 

WI~~ 11:~:.~: l! 
:: 
lt 
~ ,. 

COMBUFIOC1dtlmeoddress 
ISVCk>odtimeo~ 
IACONFloodtlmeaddress 
STARTIOC1dtimeaddre11 
TobleofnmtlmeKBtianslotetobleaddressei 
PolntertoVOcommbuFferclNnlime, 
Pointertodurm'l)'commbufferatruntlme 

~ 
~ 

~ 
i 
~i 
5A 

1. IPl.OLDCASSITTE. 

ConHgLllUtiontebleaddress 
KBch:irhordwareem:irs 
TurN>letableodd"""e""" 
KBlll'llrvem:irs 
Prinlorotart> 
Print11rel"1'Cln ~bad LRC 
Prlnterem>n-bodstaruo ---NAK's1ellf 
ENQ's•ent 
WACK'ssent 
RVl's ... nt" 
Mesooge.rueelved 
RVl's...,•ived 
NAK'sroceived 
ENQ'sreceivo.d 
WACK'sr..,elvod 
Me&sogeowilhbodCRC 
Car<ierlootcount' 
Input overrun count 
Reject command count 
Wrong ACK count 

2. DUIUNG IPL STORE X'llXXX' INTO LOCATION 0 {WHERE 
XXX" OEVICE AODRESS OF TARGET DRIVE). 

3. WHEN IPL IS COMPLETE LOCATION o Will CONTAIN 
X'OlOO'. IFNOTRETRY • 

4. ENTER PATCHES. DO NOT l'!tESS STOP OR RESET, 
S, PUT A NEW CASSETTE IN TARGET DRIVE. 
6. STORE X'8XXX' INTO LOCATION 0 )$ABOVE. 

lOCATIONO WILL CHANGE TO X'0300' TO INDICATE 
THAT THE DUMP IS IN PROGRESS, 

7, THE TAPE Will REWIND AND STOP WHEN COMPLETE 
AND LOCATION 0 wru. CONTAIN X'OlOO'. IF MORE 
C0PIESAREDESIREDRETUl.NTOSTEP5. 

8. ~o'~.~~w.u~ Jf:J~:lJts~ ~OJ~Tf 
CASSITTE AND STORE X'llXXX' INTO LOCATION O. 

NOTE> ~ NAo~.1~~~ INFORMATION REFfll TO 

PRJNTERCONTROLLEll. 

LED VALUE DEFINITIONS 

• RUNMODE 
= RUN/MONO MODE 
= TEST MODE 

~ CA~fLPRJNTDEPltESSED 
= BUFFER REPRINT BEING PROCESSED 
" FUNCTION KEY CODE ERROR 
= f\(/A 

'°""A Wa/PB 

DD0WPA 
~..,,. 
CQ 

,.,... 
X'3001' 
X'7002' 
X'7003' 

,.,..,. 
X'SIOI' ,.,.... ,.,.,,. 

'""'' 

~~~Fffll 

PRINTER CONTROLLER OPTION SWITCH • 82 

THUMBWHEELSWlTCHES-

USEl;I TO SET THE DECIMllL !'LIMBER OF LINES Pflll'AGE 
(A SETTING Of 00 INDICATES THE DEFAULT VALUE OF 
66LINESPERJ'AGE) 

'TEST' -RUNS RAM AND PRINTER DIAGNOSTICS UNTIL 
~~l~fc!i~H IS MOVfO TO THE 'RUN' OR 'RUN/MONO' 

X'20' ...,X'OO' 
.X'4000' 

'RUN'· ONLINE; PRINTER WILL PRINT UPPER AND 1.0WER 
CASE CHARACTERS 

'RUN/MONO' -ONLINE; PRINTER Will PRINT UPPERC)$E ONLY: 

USE PROMS: 932636-lA,2A,3A,4A 

44-io209 
JULY197B 
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PTS 100 FEATURE BOARD 'B' AND DA/MC/FB CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS FOR 

EASTERN SPEED MAIL/DEMAND 593822·20 

DA/p.IC/FD FEATURE 10""0 'I' 
!:HIP PIN CHtp ""' pOO(;l""' 

~~--'2£~-·-"­
Hl2+ 9 .. } 

CONT!NENTAL 

EASTERN 
swr;SAIR 

;TANDAllD 

I I 00 
1 '0 l 
1 l I 0 
I 0 I I 
I 0 I 0 

I 000 

.. ~.F 
.: msr INHIKHANCH 
" AODRB5 .. HEX) 

r~~1'·~~~~~~~ 
DlVICfI"'L! 

... ,~ 
an. ~=r:-:~ ~rm 

~NUii NO. (SIN.OJ\') OF 2NOTY1t OF DEVICES• 
USED(USTEDl"IDEVICETAll.fAtOV!). 

"""}-.. ENT!lrnEllTS'fSTV.OADllfl'•(H FOlTH!lRO 
so loovlCETVff•USfD(llSTEDINDE~ETAILEAIOvt).I 

" 

"""b SS &.'f~L'it?rf.fll~~t/J!EDA%~r: DEVIC"" / 

S7 LSI 

SIMSI 

~ "' ~ :::nv::~:m:t~.;::· .. '"'" ·~ '"' 
·NG CH OISPl.AY A,[l[IP. n AlWAYS ONLY ENIElW IN ens SI~ • 

.. REFER TO USER S'fSlfM SP£CIFICATION OR COr-i'IGURAllON 
EX>MPl.E FOR ADl;llt I~ !HEX) ENiER M580l 0100 

•··~~";~~~~~Fm>MEillC"NAIRl.INE5 863028 

tJl2 lS ON SOME 01.0ER IOAAOS 

PA/MC/PISWITCHG2SEITl/'6S 

STH .,:12 ~:2' 8l:l2 8l:2~:~ 

J OPfN ~~~ :~ ~:E·~ 
1-'---t-o""+=~:~~ ~c:f ~o':1 ~~~: ~~: 
>-'--!----+-·- • • 

'OPT!ONS, 
S\'JITCHI ·CLOSETOl>IU'l.AYll'f!ENilfJ!l>FlaPAT 

LOWRINTfNS(TYLEVa(SlltTCH20PEJi 

-m.,~~r~o:s~~~~NSJ:'fci.'~~ 
IWJTCH7 - ~:::.~~~~~J"'otl.fMORYIS 
l"'ITCHS -OPENWllEN0,._Y12KOfM£MORYIS 

INSTAlUl>OJH9.W!~CLOSE 

PATCHESIORRPI. 
LOC .. TIONES. 59'1"· 

Sllw<lf:O 10:!-<WOID 
U1.ROM" RPLtOM 

!PL • ~l;,g\5~l ~~,;: :'' • 
{P9•W!ll). 

RPl • ~i/~Pl+S~!~~~'.' 
(l'll•Wl>l)+l)Ol/0. 

l~W-IP<.SWITCH 

ii~\.~~~w~IMER 

~~~-~W~;:.t~~~ 
~1~l:"c':~rti\-,\56_E~!f&i,,.,102-! 
W0WS($[f P1'TCH!lORSWITCHfl.\l 

~~~IN 
fE1'Tllllf 

~-----s;;-~~··· 

TO US! F1"Tl.U WA.OP""-" 
lPlCHll'S!NRPlPWG IN 
MODULEsueSTITUTE"-S 
FOLLOWS· 

:~~.{~N ~~n\!f~~~·~·I . . 
•OO 

l>W, 



Q°i 
i ~ 

!~ 
i~ 

6i 
~-

i H 
• 

[!! 
! 

·~ 



SEllAL ADAPTER PATCHING 

FULL DUPLEX - TTY 

~~N 11:J:bE L~~~IONS 
Zl, Z2&Z30NTHE 
SERIAL ADAPTER 591558-

PATCH PLUGS 
592153-

G\I GlO 

l~@l610'"'--0ll6 
@ GI <§I @ 

::;:: ~ 
:--::::: C>- - ..... 

a1:..---:I, a :i :,, 

PATCH PLUGS 
HALf DUPLEX - TTY & SERIAL PRINTER 592155-

INSERT THESE PATCH 
PLUGS INTO LOCATIONS 
Zl, Z2&Z30NTHE 
SERIAL ADAPTER 591558-

G13 G14 

I r<>~16 l O---Clt6 @ @ 0 @ 

.,__... " " :----..: :--: 
o---ai 0- --o 
01~9 0: :19 

----INSTALLED BUT NOT USED. 

If@ @116 

:J .. 
~ 

[] @ 

" c: elo 019 

Gl2 

1(!1 oh6 
:..i " iJ I] 
" r: 8!@ L..019 

•JOO SAUD 

IPARS MODEM ADAPTER 
PATCHES 

DISPLAY ADAPTER CHARACTER/LINE FORMAT PATCH PLUGS 

ir@ 
@ 
@ 

" "' .. 
@ 

e 111 

@116 .. 
@ 
@ 

"' @ 

" @19 

MULIIPl.EX CHANNR 

~~~L::N~~~~' 

INTERRUPT PATCHES 

,~,'A®~""':' 'QH".,. N . ®. 
0 @ • 
3 @ • 
I @ • 
2 • • 

4 ® • 
8 @ 9 5 8 ® • 9 

MUXO MUXESl,2 
592153G45 592153G68 

•ADDRESS OF MUX CHAN. ~--;=:::;;:;;;;;;;;;::;:;;;;;;;:;:;;;:::=::; 
l~H*ii :L~E <1n!<oo1«Ar~ •~••••«'"~'" 

i~n1111m-m 

MONITOR.CONTROLLER• CHARACTER/LINE FORMAT' 
E6 SWITCH smlNGS·· 

E6CHIP 
SWITCH 64 CHAR, 64 CHAR. 64CHAR 
SETTING 15LINES l6UNES 3GLINE5 

E6-I OPEN OPEN OPEN 
E6-2 OPEN CLOSED OPEN 
E6.(J OPEN OPEN CLOSED 
E6-4 CLOSED CLOSED CLOSED 
E6-5 OPEN OPEN OPEN , ... OPEN OPEN OPEN 
E6-7 CLOSED CLOSED CLOSED .. _,,. OPEN CLOSED OPEN 

*8 MODIFIED SOARD, 

'*CLOSED"' 1; OPEN - 0, SEE FEATURE BOARD 
SWITCH SITTING PROCEDURE 

+USED ON SOMEM.C.'S 
(USED ON ALL 16 LINE M.C.'S) 

K£YllOARD ADDRUS COMPUTATION 

FOR THESE INSERT 
DISPLAY THESE 

PATCH PLUG CONFIGURATIONS 
592153-

'°""~']'° l'° 
~~~~~N&ES ~~1~3~"' 
FORMATS "' 64 X 30 SPLIT SCREEN D~: ~~6 

64Xl50l.l6 G2 G4 ''r--:1" '[0 '" :---: @ ,. 

:---: :-----: 
al: :9a~l9 

1f:--:lt6 
,,...__ ,. ~ 

:---: 
sl~l9 

AOAl"TER 0,A, CHl\NNfl M,C, POU 

tt· Ent i· fnr 1'· 0"r' 
.. ,6-00 1-000 o-o 
~==~J ~==~ 2-1 

~-11 ~==~?~ I 
~ ,_,,, j 

7-011 
8-lll 

~J~~o ----~--- f 

MSI LSI 

WHEN "N 1/0 DEVICE ISCONNKTEO 10" MULTIPUX CH.o.NNOl POU 

INSER!).U£W5 INTOIHES! 
!0-EW SWITCHES ON THI 
MOTHEllOAAO(S)UNOSlr--------~ 

~~l~ES~~i~.~ 

r·lllll''' ~~~~0)1 17 2,ia 3,19 ~,20 1,21 6,li 
CASSH!t ' 
~?~~SAllMOO!ll>{WlllTEIO) Jl 3' l5 JO J7 38 

l'TY(aU.DF«OM) 
MODEM, All MOOEU (aE40 
FROM) ";;!"~' l"~'I":' ".'"" 

"/'Oll 7 ON !Hf FIRST MUUll'UX C"'-NN!l 
CONTROllSI II USED TO INPUT ~EYIOAAO 
DATA. 

IPARS SYSTEM CONFIGURATION 
VARIABLE PATCHES, SWITCHES 
Af'«> REMOTE PRINTER ADDRESSES 

MULTHNTBl:FACE 
SERIAL ADAPTER 
(MlSA) PATCHING (592153-) 

~~~~H:ciDEL PLUGS 

M5 PATCH CONflGURATIOf'.!S 
(BAUD RATES) 

MISA 593296- ~NT~ 

Gl TERMlNET A C 
3008>.UO 

G3 TERMINET 
1200 BAUD 

GSTIY 
110 BAUD 

G7TIY 
SOOAUD 

G9TIY 
75 BAUD 

Gil TICKET 
& BOARDING 
PASS PRINTER 

o I c 

GI F 

DI F 

EIF 

,~,.,~,. 

.~ .. ~. 

·o"···~· .~ .. ~. 
,~,.,~,. 
.~ .. [Y. 

82 PATCH CONFIGURATIONS Gl-03 G107 
{CONTROL) 

,~,.,~,.,~. 
.[Hj .. [ij,,§, 

GlOI G10. GJOB 
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DISPLAY 
ADAPHR 

'"' 

DISPLAY 

:8tPTER 

l/OSUS 

~~2~~R 
'"' 

POWER SUPPLY 

"' 
" 
A6 MONITOR 

"1 
A5 CONTROLLERS 

" 
" " 

.A23 - SK MEMORY 

A22 - DISPLAY AoAPn1t 

~A16-DISPLAYADAl'T£R 

"Al4 - HATUl!E BOARD 

·A13-PROCESS0Jt 

Al 2 - OPTION ADAPT£R/MOTHER80ARO J 
'Al I - Ol'TION ADAl'TER/MOTHERBOARD 

'AICI - MULTllLEX CHANNEL CONTllOLLER 

'A9 •MOTHERBOARD 

'AS - 0PTlON/ADPATER/M0THER60ARO SEE NOTE 

'A7 - Ol'TION/AOAPTER/MOTHERSOARO ~·-!'6 -Ol'TION/MUlTIPlEX CHANNEL CONTROLL81 

A5 - Ol'TION/ADAPTER/MOl"HERllOARD 2 

~ -OPTION/ADAPl"ER/MOTHERBOARD 

~2 - OPTION/MULTIPLEX CHANNEL CONTROLLER 3 
A3 - OPTION/MOTHERBOARD ~ 

Al - OPTION/MOTHERBOARD 

PROCESSOR N> 

MULTIPLEX CHANNEL CONTROLLER AS 

OPTIONAL CONTl!OllER 0~ MOTHERBOARD, A4 

OPTIONAL CONTROLLER OR MOTHERBO~ ... A3 

MOTHEl!llOARD/MONITQR CONTROLlER A2 

OPTIONAL CONTR0lLElt/MOTHERBOAJtD/ 
MONITOR CONTROUEll. Al 

MONITOR CONTROlLERS ARE 

lN_!!~~~~ 1~~t~~s~Lr~ii'.E~3 
CONTROLLERS A.RE USED. 
MONITOR CONTROLLERS ARE 
INSTALLED JN A.7, AS & A.9 WHEN 
3 MULTIPLEX CONTROLLCRS ARE 
usrn. 

~r Chcnnel 

I 

' ' ' 4 
5 

' ' 8 

' ' ' ' 4 
5 

' ' ' 
' ' 

' l 
! 
' 
I 

' ' 4 ' 5 

' ' ' 

COMMUNICATIONS REGION TABLE 

LOAD SIZE OF PROGRM\ 
KEYBOARD MODULE 
SECOND HALF OF INITIALIZER 
TASK SUPERVISOR 
PR.INTER INITIALIZER 
SERIAL PRINTER ROUTINE 
TICKET & BOARDING PASS PRINTERS 
INITIALIZER 
PR.INTER STATUS TABLES 
DISPLAY STATUS TABLES 
NUMBER OF DISPLAYS 
NUMBER OF PR.INTERS 
CCC COUNTER 
NUMBER OF MESSAGES RECEIVED 
NUMBER OF MESSAGES TRANSMITTED 
EOMC'S IN TKT AND BOARDING PASS MESSAGES 
DATA LOST COUNTER 
CARRIER LOST COUNTER 
IOCQ'S FOR DISPLAYS 
IOCQ'S FOR PRINTERS 
OUTPUT - TO HOST - BUFFER 
VALID TERMINAL ADDRESSES 
VALID PRINTER ADDRESSES 
AIRLINE ID 
INTERCHANGE 1 
INTERCHANGE 2 

LOCATION 0010 CONTAINS THE ADDRESS 
OF THIS TABLE 

LED MEMORY BUFFER ASSIGNMENTS 

960Chcrccter 

1920Chan:icter 
Display 480Charnct~r Displuy 

Display Mon.a Moo. I Mon. 0 

"'"' 03CO 07CD °'" '780 '3CO '7CO "" °'"' ooco OFCO "'"' ""' '1JCO "co ""' 1780 1'CO 17CO ""' ""' "" 37CD mo 
IF80 IOCO lfCO 1'00 
OF80 "" 3FCO 39EO 

4'80 <lCO 47CO 41ED 

'""' "co '":0 "" <F80 <lCO .. co "" "80 6BCD "" 69EO 
5'80 5'CO ''':0 51EO 
7'80 nco mo "" 5F80 soco 5FCO "" ""' '8CO 'fCO "" 
8700 83CO 87CO Bl ED 

""" "co AlCO AIEO 

'"" soco SfCO 89EO 

::: AIJCo AFCO ""' "" wco '1EO 

~~ 1'lCO 87CO "" •oco "co "'° llf80 88CO SFCO 89EO 

C700 ClCO C7CO Cl ED 
"80 oco "co UED 
CF80 CBCD CFCO C9EO 
EF80 EOCO EFCO E9EO 
D'80 ooco D7!ZO OJEO 

""' F3CD f'CO FIEO 
DF80 DOCO D7CD "''° FF80 FBCO FFCO "'° 

Mo~. 1 

03"1 

"" °'" "" ""' ""' IBEO 

""' 
"'" "" ""' "" 53ro 

"" ""' "" 
"'"' ""' ""' ASEO 

"" ""' "'° "" 
COEO 

""' CSEO 

""' OOEO 

"" °'" FBEO 

Mon. L Mon. 3 

OSEO 07EO 

""' 27EO 
OOEO OFro 
WEO "" 15EO llED 

""' ""' IOEO JF<O 
3DEO ""' 
""' 4'EO 
05EO '"" 40"1 ""' '°"' ""' 55EO ""' 75EO ""' '°"' 5FEO 

'°" ""' 
"" ""' "'" "'"' '°"' JlfEO 
ADBI AfEO 
95EO ""' "'° "'° '°'° ""' soco BFEO 

C5EO C7ro 

"" E7EO 
corn CFEO 
EOEO "" 05"1 "'" FSEO ""' OOEO DFEO 
FOHi FFEO 
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PTS 100 FEATURE BOARD 'B' AND DA/MC/FB CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS FOR 

FRONTIER PARS/I PARS EMULATOR USING 1977 DEVICES I FDR USE WITH CASSETTES 
933346-1 AND-2) 

OA/W:/fl F~llJtEIOAAD'J' 

i2t 1l2.. f~~ l.!£,. '"CW.'""' 
Hl2t 9 

'°}· AlWAVS )"'i'""'ijO 

~---- ~~l~1t1io 10~~/~JFrvPE 
~~m~ 11~ ~0K;E TAil< 

DEVICETAILE 

----oMCi 

Hl1 I ·~ 

: IENTfRTHE!STSVSTEMAl>Ql••(ttrxiFORIVJ', I I """}-
" 

: }-+~~··-"~~' 

0 960 Cl! Dlltl.AY APDR 15 ALWAY'! ONLY ENTEUD IN llTS 58-63, 

''ftEHR TO USU SY5T™ 5PECIFICATIONOlt CONFIG~>.TION 
ElCAMPUFORADOl.!~(ffElC)ENT!IMSIOlOIOO 

1112• 

" '" 

MA""""L DAIACHIPS9'1!3-ll P!N l>IJMIERS 

CUTOFflEGFORA'O'. lEAVEL<GFOR 
A'I'. DONO!RfMOVEL£G51AND10. 
IFALLNT$ME'O'LiAYECHIPOUTOf 
SOCK!!. lfl'ROGAAMllTISUM.liWff 
IS NOT NE<':fSSN;Y 10 R!MOYE 1111 LEG. 

CHIP PIN P'kOG•""' 
LOC NO. Ill 

~ .. 
•OPTJONS, 

rnm:SYS1EMAt>l.JllE5${1!~ll)FOl 1ST1m. 2 

51'KIFIES lfflUS[WllHIHlUC:EO 
VBSION933346-lCASSHTEOl-LY, 

51'£CIFIESl97l'USEW11HFIJllSIZE 
m:wi.-2CASSrnE. 

swm::t! I - CLOSE TO lllSl'LAY INTENSIFIED Fino AT 
lOW811N1ENSfl'flEVtl.($wtTCH201'£"' 

Swt1CH2 -Cl0$ETODISPlAYINTINSIFIEPflEl.OAI 
HIGll!ltNRNSfNLEVR(SWITCHIOl'E"' 

SIYITCH7 - Ol'ENWllENllKOR:MKOFMEMORYJS 
INSTALLEDOTtlBIYISECLOSE 

S...,TCH 8 - OP<N 'MUN ON.Y 121: Of MWQrf 1$ 
INSTALUPOTilatWISECl.OSE 

PAICHESFO!Rfl 
LOCAT;ONE). 5''1"· 

om c;iis 

1~ToT~10 

sB•aS~ 
5TlW0<D i014WO•D 

NOOPl NOC>Pl. 

·~"'B" 
s~.ea. 
511WOllD ID24WO!O 
IPLROM RPL~OM 
DPL Ol'L 

DPl,.·Ol.IALl'lloGRAMlOAD 

IPL • g~Lig;\s~.~ ~·~,;;vi" 
(l'l•won. 

RPL ~ ~~:~~'¥~~~$'.' 
IPLSW-IPLSWIT(H 
RPLSW·RPLSWllCH 
1'8-IPLl'IJSHIUllON 
WDI - WAICHOOG JIM"" 

<Q>='gfil~IN 
F!AIU.U 

~----G--~~~,,·a· 

T01JSEFEAIUU60AR0 "A" 
IPLCKIPSINRPlPlUG IN 
t'6't~~r.tJ&SllJUTOAS 

RPLCHIPQN UlCHIPLOCAllON 
FE>.IURE ONF!AlURtlOARO'I' 
IOMD'>.' PlUG INMODUl! 

" 
'" 
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DEVICE ADDRESS & 
INTERRUPT ASSIGNMENTS 

DEVICE MUX MUX INT LEVEL PORT 

CASSETTE 0 0 2 

KEYBOARDS 0 7 3 

MODEM ADAPTERS 

2331 PARS RX 0 4 5 

PARS TX 0 5 4 

0 1-3,6 
PRINTERS l 0-7 

2 0-7 

1977 0 
l SEE NOTE BELOW 
2 (PRINTER ASSIGNED FIRS11 

NOTE: THE 1977 REQUIRES AN AMA MODEM ADAPTER 
THAT IS CONNECTED TO 2 PORTS ON THE 
SAME MUX, STARTING WITH THE LOWEST 
NUMBERED PORT AVAILABLE SEE EXAMPLES 
BELOW, 

EXAMPLE l: 
CASSETTE MODEM 

MUXO PORTS 
I 
0 l 2 3 ~ 6 7 

s1P TP L 1sr 1977 J KYBD 

MUX 1 PORTS 012'34567 
~............._.·~'---v--' 

2ND 3RD 4TH 5TH 
1977 1977 1977 1977 

EXAMPLE 2: CASSETTE lST 1977 UNUSED 
I 23' r--"---

MUXO PORTS 0 1 4 5 6 7 
I --.,.-

TP MODEM 

MUX 1 PORTS ~L_.!.,~ ~ 
2ND 3RD 4TH STH 
1977 1977 1977 1977 

MULTIPLEX CHANNEL CONTROLLER KEYBOARD, 
INTERRUPT AND ADDRESS PATCHES 

INTERRUPT PATCHES 

MU)( ADDRESS PATCH 

1r@ @116 
@ @ 
@ @ 
@ @ 
@ @ 
@ @ 
@ @ 

8 I@ @I 9 

7 l~® ~ 16 PO;T lg@ Kl 0 16 N 6 @) ' 
0 @ 0 

3 @) ' 
1 @) ' 

2 ' ' 
4 @) ' 

8 9 5 a@ o9 

G2 

* AOOltESS OF MUX CHAN. 

IOR4T016-AOOltOOO 
1 OR4T012-ADOlt0Cll 
1 OR4TOl4-AOOROIO 
I OR 4 TO 10 -AOOR 011 
I OR4TO15-AOOlt 100 
1OR4TO11-ADOR101 
1 OR4TO13-AOOlt ltCl 
l OR 4 TO 9 -AOOlt !11 

IPARS MODEM ADAPTER 
PATCHES 

INSERT THESE PATCH PLUGS 
INTO BOARD LOCATIONS 
K6 AND A2 

5~2~53G::~, ~9~2153':~~ 
:-\.-,: ~~ 
: \ i: .,___ : : H 

slo ~ 9 a o---o 9 

K6 A2 

PTS/1977 PATCHES 

INSERT PATCHES {592153-) 
JNTO THE LOCATIONS 
SHOWN 

G223-M7 
G222-M2 
G65-L2 
G225-G4 
G226-FB 
G227-E8 

MUX 0 MUXES l, 2 
592153G45 592153G 

ib ~~~~~~K{KW:o&J~°c~~~~ELJ. ~ 
SET Sl SWITCHES 1,2 & 4 ON FOil THE ill MUX THE HAS THE KEYBOARDS ANO OFF 
FOR THE MUX(i) WITHOUT KEYBOARDS, 

J OFfc= ON ROW15 

' 3 2 I 

G F 
REQ7 

ACK7 ENB7 

KEYBOARD AOOllESS COMPIJTATlON 

KEYllOARD CONNECTED: 

TO DJSPlAY1 TO 1 TO 
AD. APTER 0, A. CHANNEL M. C. PORT 

No. Enta No. Enter No. Enter 
I I I I I I 

A16-00 1-000 0-0 
Al9-0l 2-100 2-1 
Al.2-10 3-001 

A25 -11 ~==b~b ! 

~ ,_,,, l 7-011 
8-111 

KEYBOARD ----~--- f 
AOOltESS L:..l!..l...!J 

MSB LS!I 

!PARS SYSTEM CONFIGURATION VARIABLE PATCHES, 
SWITCHES AND REMOTE PRINTER ADDRESSES 

MULTI-INTERFACE 
SERIAL ADAPTER 
{MISA) PATCHING {592153-) 

INSERT THESE PATCHES 
FOR THJS MODEL 
MISA 593296- M5 B2 

Gl TERMINET A c 
300 BAUD 

G3 TERMINET • c 
1200 BAUD 

GS TTY G F 
110 BAUD 

G7TTY D F 
50 BAUD 

G9TTY E F 
75 SAUD 

Gl 1 TlCKET H I 
& BOARDING 
PASS PRINTER 

CENTRONICS H J 

TERMINET 30 A J 

MS PATCH CONFIGURATIONS 
(BAUD RATES) 

,~,,,~,. 

.~ .. ~. 
G9B G99 'UG,.,R, 
.~,.~, 

1 GIU2 

'"''~" .~ .. @J. 
G\03 Gl07 

B2 PATCH CONFIGURATIONS 
(CONTROL) 

'~"'a"'~" 'Ir. J~,. .~ .. ~ .. ~ .. lL~. 
G!Ol GI04 Gl00 (;J24-
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DISP!.AY 

~:PTEI~ 

~J~ORY 

DISfl.AY 

'°""" "" 

DfVIC< 

:U°tPTEI 

" " 
A6 MONITOR "j : CONTROUERS 

,, 
" 

A75 - DISP!.AY ADAPri;R 

A24 - SK MfMORY 

A23 • S~ MEMORY 

A22 - D!S~LAY ADAPHR 

A17 - SK M<MORY 

~Al6-DISPLAYADAl'TER 

"Al4-Fl:ATUl;E 80AltD 

'AIJ-l'llOCESSOl 

"Al2 - OPTION AOAPTEll/MOTHERQOAJID J 
"Al I - Ol'TJON ADAPT flt MOTHEllSOAllD 

"A!O - MULTI Pl.EX CHANNEL CONTllOLLER 

'A9 -MOTHfR80AllD 

AS - Ol'TION1ADPATER/MOTHEllBOAllD SO< NOT!' 

"Af - OPTtON/ADAPTWMOTHEllBOAllD J 
:A6 - OPTION/MULTIP!.EX CHAN""L CONTROLLER 

AS - OPTION/ADAPTU/MOTHEl60AllD 1 

t4 -OPTION/ADAPTER/MOTHEUOAllD 

AJ - OPTION/MOTHERBOARD j 
~2 - OPT'ION/MUUIPUX CHANNEL CONTllOLLE!! 3 

Al - OPTION/MOTHERBOARD 

MULTIPlEX CHANNR CONTROLLER AS 
OPTIONAL. CONTROllfR OR MOTHERBOARD, A4 

OPTIONAl CONUOLLEll Ol l'i\Ol'ttER80AllD,·A3 

MOTHERSOARD/MONITOR CONTROlLEll A2 

OP!LONAL CONTlOlLER/MOTlURBOAAD/ 
MONITOR CONTROLLER Al 

MONITOR CONTROLLERS AitE 
INSTALLEDINSLOTSAl,A2,AJ 
& M WHEN ONLY 2 MULHPLEX 

~~~w~L~~~~~~:~ ARE 
INSTAlLfD lN A7, A8 A A9 WKEN 
~~~~TIPLEX CONTlOllERS ARE 

""'., Chonnel 

' 2 

' l 
' .. 
' . 
' 2 

' 2 ' ' .. 
' . 
' 2 

' ' ' ' .. 
' . 
' 2 

' . . 
' ! 

COMMUNICATIONS REGION TABLE 

LOAD SIZE OF PROGR.AM 
KEYBOARD MODULE 
SECOND HALF OF INITIALIZER 
TASK SUPERVISOR 
PRINTER INITIALIZER 
SERIAL PRINTER ROUTINE 
TICKET & BOARDING PASS PRINTERS 
INITIALIZER 
PRINTER STATUS TABLES 
DISPLAY STATUS TABLES 
NUMBER OF DISPLAYS 
NUMBER OF PRINTERS 
CCC COUNTER 
NUMBER OF MESSAGES RECEIVED 
NUMBER OF MESSAGES TRANSMITTED 
EOMC'S IN TKT AND BOARDING PASS MESSAGES 
DATA LOST COUNTER 
CARRIER LOST COUNTER 
IOCQ'S FOR DISPLAYS 
IOCQ'S FOR PRINTERS 
OUTPUT - TO HOST - BUFFER 
VALID TERMINAL ADDRESSES 
VALID PRINTER ADDRESSES 
AIRLINE ID 
INTERCHANGE 1 
INTERCHANGE 2 

LOCATION 0010 CONTAINS THE ADDRESS 
OF THIS TABLE 

LED MEMORY BUFFER ASSIGNMENTS 

960 Ch<i1t1ct..-
Display 480Ch<ir<>ct"' Diiplay 

1920Ch<il0Cter 
Oispfoy M;n. 0 

__ , 
M>n. 0 

""' """ g~g """ "" ~"' 2\EO 

"'"' ~ "'"' ""' ""' ""' ""' ""' !7CO "" ""' 37CO n~ ""' "'°' ~~ ""' ""' "" 
""' ""' "CO 41ED 

""' """ 67CO "" '"" "°' 4FCO 49£0 

""' ""' 6FCO "'" ,,., 53CO '"' "" ,,., 
""' "" ""' ""' ""' '"' ""' ""' """ nco "" ,,., 
"°' "co 

~~ 
,,., 

"'°' "'-" ..,, 
"'" °'CO - ""'" "'" ,,., 
""" "'" !S ""' "°' "'o ,,., IOCO "" "" •CO .. co 

'5:J C2CO oco "'"' "" . ~~ 
ElEO 

"" coco "" "'" "'°' '"" 5 0"" ""' ~ t7~ ""' ""' ""' '"" F>CO '"' 

Men. I 

""' "'" "'"' "" "" "" ""' ""' 
""' "" ""' ... ., 
~~ 
""' ""' 
"'"' "'"' . ., 
"""' '"' roro 

""' '"' c2ro 
oro 
coro 
E8EO 
ooro 
~"' 
"'" ""' 

Mai.£ Nvn.] 

~I ~~5 
~~~ 

'"" 37EO 

'"" ''"' ""' ""' 
""' "" '"" "" ""' ""' 0.000 ""' ~~ ~~ 
""' ""' ""' "" 
'"" ""' A500 ""' 0000 H 

"'" MOO 

""' ""' ~ro ""' ""' ""' """ ""' 
'"o ""' mo uro 
coro ""' '°"' ""' "'" ~~ ""' 0000 

"" "" 
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PTS 100 FEATURE BOARD 'B' AND DA/MC/FB CONFIGURATION CONTROL MANUAL DATA CHIP SETIINGS FOR 

AMERICAN EMULATORS 

!NTE!t NO. (111>1>.RY') OF FIRIT TYPE OF DEVIC[5 .. 
U5ED(l15TEDINOEV1CET.t.ll.EAl!OV<). 

""'"~ 
3S !NTERTllEIHS'fiTEMADOlt (HE)()OFTHE2ND 
39 ~PE'USED.(<ISTEDINOEV!CETAtLEI 
4'l ABOVE.) SEE NOTE•• 

•w.o CH 0'5PLAY ADOlt 15 AA.W .. Y'; ONlY ENIEllEO IN em Sll-6J. 

'"SH ATTACHED A!SlGNMH'l"I <!ST. 

t Jl2 IS ON SOME OLDER BOARDS 

"!~HJi~~Y~l~,,Zl~'iit1N~~ 11~~~~.~~·d~ 

WHENUSINGAFIDSTAPE, 
flDSMUSTUESELECIED. 
WliEN USING A MINI JAPE, 
TA<l<ISUSElVEOfQllTHE 
Ml"NI. 

""~ 660 OEVICEAOOiEISOF '977 

"' 
,91.SI 

~·'"~ 

" J 
:: LIB 11n 10 ' •o~ AWNCH•ONOus MINI I 

IE! 10 0 FOR 5YNCHRON0US MrNI 

""'"}-73 NUMlatOFl920015PlAVS : .. I i\1''0:~'1'.t~~~,·~; I 

•OPTIONS, 

SWITCHI -CLOSETODISIU.VINl"ENSIFIWFIEl.DAT 
LOWEl~NTENSITYLEVl:l.{SWITCH20l'E1'4 

SWJTCH2 "Cl.OSETOl>ISPLAYlf'.ll"EHSIFIWFla.DAT 
HIGHIJ.INTfNSITYLEVEl.(SWITCHlOPE~ 

SWITCH 7 • OPEN WHEN 8K OR:!« OF MWORY IS 
INSTALLEDOTltE!IWISEC\.OH 

SWITCH& -~f!.:ti'~~~~lf<::?'os~IS 

"'""'~,',,. 

RPLCHlPQN Of1CH"l0CATION 
FEATURE ON F!ATUOE IOAllD 'R 
RQARO'A PtUG INMQOUlE 



~ ,.,.,,.. 

b f-f-+--= 

J 

~'"'"" 
' +-

µ___j ,.,_,,.. +---" 

" j-

.""'"'-i--"-

0000.00" t:;;: 
+--

::::~" 
''""" +-"-" -;;;;:,;::: -+.-

:::::::: ~ ::::- ~ 
'"'"" .,I .. ~.... r;;;;~_ ~ 

-"-- ""·"" " :: 
-"-=~~ 
-"- """" " ~ 
:: I :::: :::: != ;: 

""· "" 

~ :;:'.:;; +-;;,- ~~ 
;;::::' :::: ::;; :1=¥,: 
"--1 

'"''· 40n •A 
<eoo.•rrt .,._ 

" J_;::::~: +± :: 
" '"'""~~.J_ !-""'"' " :: 

.~""'"' 

~""""::~~~" 

o: 

~0000000000 

0 ~-'"" 

f::l= ""'"' 00 

!~ 

·~ 

~··· ......... 
" 0"-"'" 'or 



DEVICE ADDRESS & 
INTERRUPT ASSIGNMENTS 

DEVICE MUX MUX 
PORT INT LEVEL 

CASSETTE 

KEYBOARDS 

MODEM ADAPTERS 

t 2331 PARS RXI 0 

PARS IX 

t 2341 MINI RX 0 1 2 TAPE 933946-3 OR 

M/NITX 0 2 ~ 933284-3, -4 

t 2332 FIDS RX 0 1 2 ] TAPE 933946-5 OR 

FIDS TX 0 2 2 863028- 2 

PRINTERS 

t• 1977 

NOTES= 

1-3-,6 
0-7 
0-7 

TAPE933946-2, -5, -6 
OR.933284-2, -4. 
(PRINTERS ARE ASSIGNED FIRSl) 

tALL MODEM ADAPTERS RECEIVE 
ON THE LOWEST NUMBERED 
PART OF THE PAIR ANO TRANS­
MIT ON THE HIGHEST. 

THE 1977 REQUIRES AN AMA MODEM ADAPTER 
THAT IS CONNECTED TO 2 PORTS ON THE 
SAME MUX, STARTING WITH THE LOWEST 
NUMBERED PORT AVAILABLE SEE EXAMPl..ES 
BELOW, 

EXAMPl..E I: 

MUXO PORTS 

MUX I PORTS 

~ 
MUX 0 PORTS 

MUX 1 PORTS 

CASSETTE MODEM 

0 I 2 3 TI 6 7 

Sp T~ L lST 1977 J K~BD 
0 l 2 3 4 5 6 7 
...........--.~·---..--'...........,___ 
2NO 3RO 4TH STH 
1977 1977 1977 1977 

CASSETTE lST 1977 UNUSED 

J 1'2'?4s'6f 
I ~ 

TP MODEM 

~~~~ 
2ND JRD 4TH 5TH 
1977 1977 1977 1977 

PTS/MINI PATCHES 

FOR THIS MINI 
MODEM ADAPTER 

INSERT THESE PATCHES (5~i51, 
INTO THE LOCATIONS SHOWf~ 

::~!: } ~D - ~~~~~ ~o~7 
L2-G6.5 4800 BAUD ASYNC 

AMA 

2341 

591725 

G4-G225 

... m ·~HI" FB~~~TS, EVEN O 

1-----+-'-A-RITY--., 2 STOP B TS) H 
l ii" S~ M2 0

9 

SYNC I:~: : r-er CTMC J8-G32 0 0 
2332 Z1-G113 0 0 :--t: 
591707G2 Z3-G71 B O O 9 0 __..o 

Z4-G72 F 8 ~ 

PTS/1977 PATCHES 

INSERT PATCHES {592153, 
INTO THE LOCATIONS 
SHOWN 

G223-M7 
G222-M2 
G65-L2 
G225-G4 
G226-f8 
G227-E8 

PTS/FIDS PATCHES 

CTMC 591707G2 

INSERT PATCHES (592153":} 

INTO LOCATIONS SHOWN 

G73-Al GllJ-21 
G31 -07 G71 -23 
G32-J8 Gn -24 

• ;><;, 
M7 

48008AUD 

!PARS MODEM ADAPTER 
PATCHES 

MULTIPLEX CHANNEL CONTROLLER KEY80ARD, 
INTERRUPT ANO ADDRESS PATCHES 

MUXADDRESSl'ATCH 

1l'@ @116 @ @ 
@ @ 
@ @ 
@ @ 
@ @ 
@ @ a @ @19 

•AODIES5 OF MUX CHAN. 

1 OR4T016-ADDllOOO 
1 OR4T012·ADDROOl 
10l4T014·ADDR010 
10l4TOIO-ADDR011 
l OR4T015-Af)l)R 100 
I OR I TO 11 -AODR 101 
I OR4T013-AODR110 
IOR4TO 9-ADDllll 

INTERRUPT PATCHES 

1~® ~ .. '°:· lllH·l ... N '® • 
0 ® 0 

3 ® 0 

I ® o 

2 • • 

4 ® 0 

8 9 5 8 ® 0 9 

MUX 0 MUXES 1, 2 
592153G'5 592153G68 

AA/PTS-100 IA/TA ADDRESS 
~IGNMENTS 

VALUE PROVIDED IA TO BE SET TA TO BESET 
BY AMERICAN ON F.B. IN HEX 

DEVICE OR 01 01 
INTERCHANGE 02 02 

03 03 
04 .. 
05 05 
06 06 
07 07 
08 JO 
09 JI 
OA 12 
OB 13 

oc " OD IS 
OE 16 
OF 17 
10 
11 

" 13 
14 
15 16 
17 
18 

" IA 
1B 
lC 
10 
1E 

ON F.B, IN HEX 

~ 
06 
OB 
OA 
oc: 
OE 
10 
12 
14 
16 
18 
lA 
lC 
1E 
20 
22 

"' 26 
28 
2A 
2C 
2E 

" " 34 
36 
38 ,. 
3C 

IPARS SYSTEM CONFIGURATION VARIABLE PATCHES, 
SWITCHES AND REMOTE PRINTER .4.DDRESSES 

MULTI-INTERFACE 
SERIAL ADAPTER 
(MISA) PATCHING (592153-) - M5 PATCH CONFIGURATIONS 

INSERT THESE PATCHB (BAUD RATES) 
FOR THIS MODEL A B 
MISAS93296- MS 82 ·n .. ·1l Gl TB™INET A c 
300BAUD 

G3 TfRMINET B c .~ ... 
1200 BAUD Gn 

G D 
G5TIY G F 
IJOBAUO ·g ... o .. 
G7TIY D F 
SO BAUD . . .9:€. 
G9TTY E F Gtv2 

E H 75 BAUD 

Gll TICKET H I ·o .. ·1i & BOARDING 
PASS PRINrER 

CENTRONJCS H J ... u. 
GI03 GI07 

TERMINET30 A J 

82 PATCH CONFIGURATIONS 
(CONTROl.J 

,~,.,~,.,~ .. ,ff 
.~ .. ~ .. ~ .. [;~1. 

G101 G104 GI08 G124 

'°'"'""]'° 1'0 
ADMTBI O. A, CHANNEL ~· C, PORT 

,.. en;- ,. e7 ,.. for;' 
A\6-00 1-00I) 0-0 
A\9-01 2-100 2-1 

::=\~ ; m 1 

~ :=::: l 8-111 

~=D MSI ---~--- ~I 
44-10213 
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DISPLAY 
AOAPTElt .. 

l/OBUS 
DEVICE 
ADAPTER 

'"' 

.. 
" 
A6 MONITOR ''] A5 CONTROLLERS 

" 
" " 

A22 - DISPLAY ADAPTER 

A21 - SK MEMORY 

A20 - 81< MEMORY 

Al9 - DISPLAY ADAPTER 

~A\6-0lSPLAYADAPTER 

A12 - OPTION ADAPTER/MOTHERaOARD J 
·All - OPTION ADAPTER/MOTHERBOARD 

'AlO -MULTIPLEX CHANNEL CONTROLLER 

'A9 - MOTHERBOARD 

"AB - OPTION/ADPATER/MOTHERBOARO SEE NOTE 

'A7 - OPTION/ADAPTER/MOTHERBOARD ~ 
~ - OPTION/MULTIPLEX CHANNEl CONTROLLER 

A5 - OPTION/ADAPTER/MOTHERBOARD 2 

M - OPTION/ADAl'TER/MOTHERSOARO 

A3 - OPT!ON/MOTHERBOARO ~ 
'A2 - OPTION/MUUIPHX CHANNEL CONTROLLER 3 

Al - OPTION/MOTHERBOARD 

DISPLAY ADAPTER A9 

FEATUREB0AAOA7 

MULTIPLl:X CHANNEL CONTROLLER A5 

-OPTIONAL CONTROLUR OR MOTHERBOARD, A4 

OPTIONAL CONTROllER OR MOTHERBOARD, A3 

MOTHERBOARD/MONITOR CONTROLL91: A2 

OrrlONAL CONTROLLfR/MOTHSlBOARD/ 
MONITOR CONTROLLER Al 

MONITOR CONTROLLERS AR€ 
INSTAUEO IN SLO~ Al, A2, AJ 
& A4 WHEN ONLY 2 MULTIPLEX 
CONTROLLE~S ARE USED. 
MONITOR CONTROLLERS ARE 
INSTALLED JN A7, AS & A9 WHEN 
J MUlTIPLEX CONTROLLERS ARE 
USED, 

""--"" Channel 

' 2 

' ' . 
' ' 7 
B 

' 2 

' 2 . 
' ' 7 
B 

' 2 

' ' . 
' i 
' 
' 2 . l 
l 
: 

COMMUNICATIONS REGION TABLE 

LOAD SIZE OF PROGRM\ 
KEYBOARD MODULE 
SECOND HALF OF INITIALIZER. 
TASK SUPERVISOR 
PRINTER INITIALIZER 
SERIAL PRINTER ROUTINE 
TICKET&· BOARDING PASS PRINTERS 
INITIALIZER 
PRINTER STATUS TABLES 
DISPLAY STATUS TABLES 
NUMBER OF DISPLAYS 
NUMBER OF PRINTERS 
CCC COUNTER 
NUMBER OF MESSAGES RECEIVED 
NUMBER OF MESSAGES TRANSMITTED 
EOMC'S IN TKT AND BOARDING PASS MESSAGES 
DATA LOST COUNTER 
CARRIER LOST COUNTER 
IOCQ'S FOR DISPLAYS 
IOCQ'S FOR PRINTERS 
OUTPUT - TO HOST - SUFFER 
VALID TERMINAL ADDRESSES 
VALID PRINTER ADDRESSES 
AIRLINE ID 
INTERCHANGE l 
INTERCHANGE 2 

LOCATION 0010 CONTAINS THE ADDRESS 
OF THIS TABLE 

LED MEMORY BUFFER ASSIGNMENTS 

9!JJCharacter 
Oisploy 480 Chorocr~r o;,pluy 

1920Charoeter 
Display Mon.O "'°"·' ""'"·" 
""' OJCO 07CO ""' 2700 23CO 27CO ""' ""' OBCO OFCO "'"' ""' 2BCO 2FCO ""' ""' "°' 17CO mg 
""' 33CO 3'CO 

""' "c" •FCO '900 

""' JBCO JFCO 39EO .,., 43CO 47CO 41EO 

""' "°' 67CO 6!EO 

""' "°' 4FCO 49EO 

""' "°' 6FCO 69EO 

"'" 53CO 57CO SlEO ,,., 7'CO "°' 71EO 
5F80 5BCO 5FCO ""' 7FBD 780l 7FCO 79EO 

""" roco B7CO BlEO 
A700 "'" A7CO "'" BF80 BBCO 8FCO ""' AFOO ""' AFCO "'" ,,., 

"" 97CO 91EO 
8780 "°' B7CO BlEO 

""' 98CO 9fCO 99EO 
BF80 .. co BFCO B9EO 

ff~ ii~g C7CO "'" E7CO EIEO 
mo CBCO CFCO C9EO 

""' <BOO "CD "'" 0780 DJCO D7CO DlEO 
mo F3CO F7CO FlEO 
DF80 ~rcg D7CO ~:g '"" FFCO 

Mon, I 

03EO 

""' ""' 2BEO 

"'" "'" lBEO 

""' 
""' ""' 4BEO 
6BEO 

""' 73EO 

""' ""' 
"'"' "'"' "" ABED 

""' "" 9BEO 

""' 
""' "'" CB8' 

""' OJffi 

"" DBffi 

"'" 

Mof,_? Moll. 3 

OSEO 07EO 

""' 27EO 

""' OfOO 
20EO 2FEO 
\5£0 17EO 

""' ""' "" "" "'" ""' 
"'" ""' "" "" <DEO "" ooro ""' 55to 5700 

""' ""' SDEO 5FEO 

'°"' 7FEO 

'"" ""' "'"' A78' 
SOEO BFEO 
AOEO AFffi 

""' 97EO 

""' B7EO , . ., 
""' BDCO BFEO 

C5EO Gffi 

"'" ""' COED CFEO 

'°"' ""' °'"' D7EO 
FSfO ""' DDEO DFEO 
FOEO "'" 

44-10213 
JULY 1978 
SHEET 40F 4 



PTS 100 FEATURE BOARD 'B' CONFIGURATION CONTROL MANUAL DATA CHIP SETTINGS FOR 

PITNEY BOWES EMULATOR 9332!59-3 

MRU<ATil'l.1.0ADIHVIC[ 
AODIUS" 

N00 0fl!llMINll, EXT!l 
Nl>PUKIN!lMUI 

.. INTERS~!~:~f;:1' 

NO. OF CENTIONICS !OlA 
"NO~!'llNTEltSUSfD1 

MSt UI 
0-0000 
1·0001 

1i-1i11 

mi~~~~i~=fo:E~~~ Of 
MU LSI 

DISl'l.AY 41.L Llt>IES OF I.Hr fOVMT • 0 0 O 0 0 

~~;rn::s ====== gg~~~ . . 
DIStt..t.YiSLINtS--- OlilT hJ ' ' DISPLAYjaL1NlS---1Ji10 

S NOii: ti ........ NO. MVST NOT f)((l(D 
~ NO. Of LINfSOfUl!CTfDSOlfEN 

f()~AT. 

'HFI• 10\JHI $VUEM $Pf.ClflC;AllON OR 
IAYll+IONSAl.Do.toEf:Sl,!M.WlaY 

"}-13 IOAFOl 
I• PllNTIRH 

"}-18 '°"''°" : 1'11NUl.U 

"}-: ~W:u 

"'}-Ill ~NW:ft2 

"' 

'"] '" lll-~INW:t1J 
"' 

n-~~~ ... 
:::r- NOT UHD 

~~~;~IP ~~~~~~OA~r.:~r~~~~:~N ; L 

~l~ 

OUALMOGl ..... L.OAO{Dl'tl 

DPl.~D!lllWl"llOIV 
MTCKD. 

lfll •liJi.·1•1.SW•{l't•WOT• 
;!'~~L-1'1.SW 

01." iift.-IPLSW•(n•WDT• 

~ Y~O '?'~ ~~~w • 
IPUW·l•lSWlfCH 
llUW•Ol.$WlfCH 

:DT~"'w~=o~IMH 

~~~IN 
f!A,T\IU 

~ ----~~ ~--."2._AID'I" 

IOUS!HAl\JHIOAID"*" 
.,I.CHI~ fNll'l PWG IN 
rgi:u~~ll!UlfAS 

11'\CHIPON IPLCHIPLOCAllON 
H"llME ONFEAIUl!IOAllD't' 
IOARl)'A" l\UG INMOCo!Jl! 

IP 02 
C9 U3 

,,, 
CIO UI 

"' 
Pi\TCKESfOIRrL 
lOCATION E~. S\121S3· 

Al,IGl,IS119111 
U·I02:111 
$llEU1 Of' 



.... -

~ .. 

~.;~·~" ..... . 
" .. .... . 
• ... u .. 

.. ~ 
0•0000 
I-~ OOI 

1i-1i11 

. . 
l>IS-Yjg~INES----1 I j ID 

~~l::~it'~Io~~~£w 

OISPl.AVSAU 
A$S!GNEDTO 
THEt;IGHEn 
f'OUSONlti! 
M.C. 

:~ rKVl<'-«""""'"'-'N j l·Kf\'aOAIDUNLOCK 

. ' g~:g~~~r::~~/ 

,_9 ~~ ·:§?.I WAfCHDOG!lMa 

~·~:: .. 

, 
1· ~~~~~~i1o~ ~~fi~'~ii~~Nru~OVL 

~~!:~';:~c1\~::~;~~~&~:: bni~ ?:1 

":f;:..\g~i!t,~~':t~,~~N Cl 

UHM• ! "'"'~' 
0 71 J$~0MIYHS<ill•I je!1l6M•" ; n 1:-r~..oo.s 
0 1 : 1 IS la.llYTES•2'43 l•l 1H5 "a\,! "sl• l=:r~.wa.s 
0 71' l5 ROMIYTE5 .... -15 IJ c4 I ~sl• 1::~~ 

Jo 6js 04 7i' Di,j, 111:1~1~ 
K» nTi FUN:TION5 AND 
SWllCHBUEAIOVE 

~ I ~,~~ I :o~~ 

ALTERNATE lPl LOAD 
0Ev1c1 ADDREI~~ l~SS11fN~~ 

Wr:s"'.ii~ •1 L--'l--c;f-:-\-;;-f-;:-r-;-t;;-\-;" 

l'OllTON 
MULTlf'l.lX 
CHANNl;L 

MULTllUX tHANNU ISA.1.WAY5 0000; LOCATION Of MUUIPW< CHANNU. IS 000 FOl lST MU~ CH.tiNNEL 
A.ND OCH FOi UCONO, ETC. >J.TEINATE 111. 0£\11(! CAN II LOCATED ON l'Ql:TS 0 ftXlOI THllOIJGt1 6 {11(11 
.t.NO ON IUM:llAN"*l.S O (OOI tmbuGH 3(11). 
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CASSITTE PROGRAM PATCH PROCEDURE 

!. IPLOLDCASSmE. 
2. DURING IPL STOftEX'BXXX' INTO LOCATIONO{WHB.E 

XXX •DEVICE ADDRESS OF TARGET DRIVE). 
3. WHEN IPL IS COMPLETE LOCATION 0 WILL CONTAIN 

X'0100 1• IFNOTRETRY. 
4. ENTBl.PATCHES. DONOTPRESSSTOPOltRESET. 

5. PUTANEWCASSETTEINTARGETDRIVE. 
6. STOltE X'8XXX' INl"O LOCATION 0 AS ABOVE. 

LOCATIONO WILL CHANGE TO X'0300' TO INDICATI: 
THAT THE DUMP IS IN PlOGRESS. 

7. THE TAPE WILL kEWIND At«<> STOP WllEN COMPLETf 
AND LOCATIONO WILL CONTAIN X'OlOO'. IF MORE 
COPIESAREDESllEDRETUINTOSTEPS. 

8. If' AN BIROlt OCCW, THE TAPE Wll..L TRY TO REWRITE 
CONTINJOUSLY. TO STAIQ" OVB. INSERT A NEW 
CASSffiE AND STORE X'llXXX' INTO LOCATION O. 

NOTE: FOR ADDITIONAL INFORMATION REFEI. TO 
FltNO.l'S-G018. 

COMMUNICATK>NS REGION (AOORESS AT LOCATION X114') 

WOOD 
DISPLACEMENT DEFINIT10N 

RE\115ION lEVB. (ASCI' I REVISION SUIUVEL (ASCIO 
5JAT15l1CS TABLE ADDRESS 
ElllOITAllfAODllfSS 
LINE CONllOt. aooc. ADDRESS 

ADDll5S OF TAllf CONrAINING DST ADDRESSES 
RECEIVEllJFFB.ADDRBS 

AlllllfSSOFFlkSTXMITBUfFER 
AIXllE55 OF SOFTWARE TIMER CELL 

PRINl'fl:SJAnJSTAllf(PSTAOORIN DSl) 

WOOD .......,..., ... 
STAnJS I WN 

Ctlll:ENr PRINT ADDRESS 

PllNl'Ettl.IFFB.AOOIESS 
llUNl'ERTIMERADDRESS 
PllNl'ER IOCQ ADDRESS 

l'RINlll: S'JAJUC FOR HOST 

BlllOll TAaE ~ INCOMMJNICATION5 REGK>1'4 

WOii) 
DISPl.ACfMENI' DEFINITION 

MODEM RECEIVE EIROl COUN1'St 

MODEM TIANSMIT fDOA COUNTER 
SOH IN TfXT ERROR COUNTER 

ADORESSING ERROi. COUNrEl 
ILLEGAL CHARACTER ERROR COUNTER 
ESCAPE SEQUENCE ERROii COUNTBI. 

CHARACTER PARITY EAROR COUNTY 

ctJllSOft ADDRESSING ERflOll COUNTERS 

MODEM RECEIVE 10 ACTION ERftOR COUNTER 

LINE CONT11.0L ILOCt:: (LCB AODll. IN COMMUNICATIONS- REGIOJ>t 

WO•D 
DISPLACEMENT 

RECEIVE CHANNEL UP/DOWN 
CUIR.ENT RECEIVE IOCQ ADDRESS 
FIRST RECEIVE IOCQ ADDRESS 

.OMPRC RE-ENTRANCE ADDRESS 

FIRST MODEM RECEIVE BUFFER ADllll.ESS 

MODEM RECEIVE TIMER AODRl:SS 

f'«.IMBER OF XMIT .BUFFERS AVAILAl!.E 
MODEM XMIT CHANNEL UP/DOWN 

CURRENT MODEM XMIT IOCQ ADDRESS 
FIRST XMIT IOCQ ADORESS 

MODEM XMIT TIMER ADDll.ESS 
INPUT MESSAGE COLLECTION ACTIVE FLAG 

CURRENT OUTPUT MSG PROCESSO. DST 

POLL TIMER ADDRESS 

ACK CONTROL BYTE I OUTPUT MESSAGE TYPE 
SID FROM LAST OIJTl'UT MSG DID FROM LAST OUTPUT 

MES:~E 

RID FROM FEATURE BOARD SID OF LAST 
INPIJTTEIM1NAL 

TERMINAL STATUS Of LAST INPUT DMCE 

LASTDSTTORB:EIVl:INPUT 

DISPLAY STATUS TAaLE {FIRST OST AODR IN LCB) 

WO•D 
DISPLACEMENT 

NOT USED 

HOMEFO.DEBUG 

ClJISOR ADDRESS DURING MESSAGE COLLECTION 
PRINTER STATUS TABLE ADDRCSS 

SID 
DISPLAYENDAODll.ESS 
NUMBER OF CHAR LEFT ON LINE 

SPECIAL MESSAGE 
CODE STORAGE FOR 
RETRANSMIT 

PRINTER STATUS 

NEWU•IOO 
STAllJS 

SIATISTIC.S TAtl.E (ADDR tN COMMUNICATIONS REGIOJ>t 

"°"' DISPLACEMENT DEFINITION 

OUTPUT MESSAGE FROM HOST 
INPUT MESSAGE TO HOST 
BROADCAST MESSAGE FROM H05T 

l'RINTEI. MESSAGE FROM H05T 
PRINTER STATIJS REQUEST FROM HOST 

MESSAGE WAITING FROM HOST 
REPLY REQUEST TO HOST 

RmANSMIT REQUEST FROM HOST 

GENERAL POLL FROM HOST 
SPECIFIC POLL FROM HOST 

OUTPUT FROM HOST TO ANOTHER RID 
NO BUSINESS RESPONSE SENT TO HOST 

MESSAGE WAITING SENT TO HOST 

PRINTER STATUS SENT TO HOST 
LOOK ·FOR SYNC ISSUED TO MODEM RECEIVE 

TRAFFIC POLLS W/O ACK 
TRAFFIC POLLS W/ACK 

STATUS POLLS W/O ACK 
STATUS POLLS W/ACK 
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APPENDIX B 

PTS-100 CHARACTER SET 

ASCII HEX 

~ Hollerith 
Extended Code 10 ASCII8 8 Bit 7 Bit 

@ O-Z-8 50 300 co 40 
A lZ-1 l 3Z 301 Cl 41 
B 12-Z 130 30Z CZ 42 
c lZ-3 134 303 C3 43 
D lZ-4 1Z9 304 C4 44 
E lZ-S 133 30S cs 4S 
F lZ-6 131 306 C6 46 
G lZ-7 13S 307 C7 47 
H lZ-8 144 310 cs 48 
I lZ-9 136 311 C9 49 
J 11-1 68 31Z CA 4A 
K 11-Z 66 313 CB 4B 
L 11-3 70 314 cc 4C 
M 11-4 6S 31S CD 4D 
N 11-S 69 316 CE 4E 
0 11-6 67 317 CF 4F 
p 11- 7 71 3ZO DO so 
Q 11-8 80 3Zl Dl Sl 
R 11-9 72 322 DZ sz 
s 0-Z 34 3Z3 D3 S3 
T 0-3 38 3Z4 D4 S4 
u 0-4 33 3ZS DS SS 
v 0-S 37 3Z6 D6 S6 
w 0-6 3S 3Z7 D7 S7 
x 0-7 39 330 DS SS 
y 0-8 48 331 D9 S9 
z 0-9 40 332 DA SA 
[ lZ-S-8 149 333 DB SB 

0-6-8 Sl 334 DC SC 
11-5-8 SS 335 DD SD 
7-8 Z3 336 DE SE 
Z-8 18 337 DF SF 

blank No punch 00 Z40 AO zo 
! 11-Z-8 BZ Z41 Al Zl 

" 0-5-8 S3 Z4Z AZ zz 
# 0-7-8 SS Z43 A3 Z3 
$ 11-3-8 86 Z44 A4 Z4 

"lo 11-7-8 87 Z4S AS ZS 
& lZ-7-8 l Sl Z46 A6 Z6 

4-8 17 Z47 A7 Z7 
0-4-8 49 zso AB Z8 
lZ-4-8 14S ZSl A9 Z9 

* 11-4-8 81 zsz AA ZA 

+ lZ lZB ZS3 AB ZB 
0-3-8 54 ZS4 AC zc 
11 64 zss AD ZD 
lZ-3-8 lSO ZS6 AE ZE 

I 0-1 36 ZS7 AF ZF 
0 0 3Z Z60 BO 30 
l 1 4 Z61 Bl 31 
z z z Z6Z BZ 3Z 
3 3 6 Z63 B3 33 
4 4 l Z64 B4 34 

s s s Z6S BS 3S 
6 6 3 Z66 B6 36 
7 7 7 Z67 B7 37 
8 8 16 Z70 BB 38 

9 9 8 271 B9 39 
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APPENDIX B 

PTS-100 CHARACTER SET (cont) 

ASCII HEX 

Symbol Hollerith 
Extended Code 10 ASCII8 8 Bit 7 Bit 

5-B 21 272 BA 3A 
11- 6- B B3 273 BB 3B 

< 12- 6- 8 147 274 BC 3C 
3-B 22 275 BD 3D 

> 6-B 19 276 BE 3E 
? 12- 2- B 146 277 BF 3F 

NUL 12- 9- 1 140 200 80 00 
SOH 12- 9- 2 13B 201 81 01 
STX 12- 9- 3 142 202 B2 02 
ETX 12- 9-4 137 203 B3 03 
EOT 12- 9- 5 141 204 84 04 
ENQ 12- 9- 6 139 205 B5 05 
ACK 12- 9- 7 143 206 86 06 
BEL 11- 9- I 76 207 87 07 
BS 11- 9- 2 74 210 8B 08 
HT 11- 9-3 7B 211 B9 09 
LF 11- 9-4 73 212 BA OA 
VT 11- 9- 5 77 213 BB OB 
FF 11- 9- 6 75 214 BC oc 
CR 11- 9- 7 79 215 BD OD 
so 0-9-1 44 216 BE OE 
SI 0-9-2 42 217 BF OF 
DLE 0-9-3 46 220 90 10 
DC! 0- 9-4 41 221 91 11 
DC2 0-9-5 45 222· 92 12 
DC3 0- 9-6 43 223 93 13 
DC4 0- 9-7 47 224 94 14 
NAK 12- 0- B 176 225 95 15 
SYN 12-1- B 14B 226 96 16 
ETB 11- 0- B 112 227 97 17 
CAN 11-1- B B4 230 9B IB 
EM 0- 1- B 52 231 99 19 
SUB I2-B- 9 152 232 9A IA 
ESC 11- B- 9 8B 233 9B lB 
FS 0- B- 9 56 234 9C IC 
cs B-9 24 235 9D ID 
RS 9- I 12 236 9E IE 
us 9-2 10 237 9F IF 
DEL 1-B 20 377 FF 7F 
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APPENDIX C 

MODEM EIA STANDARD RS-232-C CIRCUIT LINE DESCRIPTIONS 

C-1, GENERAL INTERCHANGE SIGNAL CHARACTERISTICS 

1. During the transmission of data, the marking condition is used to 

denote the binary state ONE and the spacing condition is used to de­

note the binary state ZERO. 

2. For timing and control interchange circuits, a function is considered 

ON when the voltage on the interchange circuit is more positive than 

plus three volts with respect to circuit AB, and is considered OFF 

when the voltage is more negative than minus three volts with re­

spect to circuit AB. 

Interchange Voltage 

Notation 
Negative 3 v Positive 3 v 

Binary State l 0 

Signal Condition Marking Spacing 

Function OFF ON 

3. Interchange circuits transferring timing signals across the inter­

face point hold ON and OFF conditions for nominally equal periods 

of time. During periods when timing information is not provided 

on a timing interchange circuit, this interchange circuit is clamped 

in the OFF condition. 

C-2. INTERCHANGE CIRCUITS 

The interchange circuits are listed Figure C-1 and defined in the 

following paragraphs. 

C-3. INTERFACE CIRCUIT DEFINITIONS 

1. Circuit AA - Protective Ground 

This conductor is electrically bonded to the machine or equipment 

frame. It may be further connected to external grounds as required 

by applicable regulations. 

Z. Circuit AB - Signal Ground or Common Return 

This conductor establishes the common-ground reference potential 

for all interchange circuits except Circuit AA (Protective Ground), 
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Gnd Data Control Timing 
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I AA 101 Protective Ground x 
7 AB 102 Signal Ground/t:om-

mon Return 
x 

-
2 BA 103 Transmitted Data x 
3 BB 104 Received Data x 

4 CA 105 Request to Send x 
5 CB 106 Clear to Send x 
6 cc 107 Data Set Ready x 

20 co 108.2 Data T ermi na I Ready x 
22 CE 125 Ring Indicator x 

8 CF 109 Received Une Signal x 
Detector 

21 CG 110 Signal Quality x 
Detector 

23{ 

CH Ill Data Signal Rate x 
Selector (DTE) 

Cl 112 Data Signal Rate x 
Selector (OCE) 

24 DA 113 Transmitter Signal x 
Element Timing (DTE) 

15 DB 114 Transmitter Signal x 
Element Timing {OCE) 

17 DD 115 Receiver Signal x 
Element Timing (OCE) 

14 SBA llB Secondary Transmitted x 
Data 

16 SBB ll9 Secondary Received x 
Dato 

19 SCA 120 Secondary Request 
to Send 

x 

13 SCB 121 Secondary CI ear x 
to Send 

12 SCF 122 Secondary Rec'd 
Line Signal 

x 
Detector 

DCE - Data Communications Equipment 

Figure C-1. Interchange Circuit Listing 
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Within the data communication equipment, this circuit is brought to 

one point, and it is possible to connect this point to Circuit AA by 

means of a wire strap inside the equipment. This wire strap can be 

connected or removed at installation, as may be required to meet 

applicable regulations or to minimize the introduction of noise into 

electronic circuitry .. 

Signals on this circuit are generated by the data terminal equipment 

and are transferred to the local transmitting signal converter for 

transmission of data to remote data terminal equipment. 

The data terminal equipment will hold Circuit BA (Transmitted 

Data) in marking condition during intervals between characters 

or words, and at all times when no data are being transmitted. 

In all systems, the data terminal equipment will not transmit data 

unless an ON condition is present on all the following four circuits, 

where implemented. 

Circuit CA (Request to Send) 

Circuit CB (Clear to Send) 

Circuit CC (Data Set Ready) 

Circuit CD (Data Terminal Ready) 

All data signals are transmitted across the interface on interchange 

circuit BA (Transmitted Data) during the time an ON condition is 

maintained on all the above four circuits, where implemented. 

4. Circuit BB - Received Data 

Signals on this circuit are generated by the receiving signal con­

verter in response to data signals received from remote data ter­

minal equipment via the remote transmitting signal converter. 

Circuit BB (Received Data) is held in the binary ONE (Marking) 

condition at all times when Circuit CF (Received Line Signal 

Detector) is in the OFF condition. 

On a half duplex channel, Circuit BB is held in the Binary One 

(Marking) condition when Circuit CA (Request to Send) is in the 

ON condition and for a brief interval following the ON to OFF 

transition of Circuit CA to allow for the completion of transmis­

sion (see Circuit BA - Transmitted Data) and the decay of line 

reflections. 
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5. Circuit CA - Request to Send 

This circuit is used to condition the local data communication equip­

ment for data transmission and, on a half duplex channel, to control 

the direction of data transmission of the local data communication 

equipment. 

On one way only channels or duplex channels, the ON condition 

maintains the data communication equipment in the transmit mode. 

The OFF condition maintains the data communication equipment in 

a non-transmit mode. 

On a half duplex channel, the ON condition maintains the data com­

munication equipment in the transmit mode and inhibits the receive 

mode. The OFF condition maintains the data communication equip­

ment in the receive mode .. 

A transition from OFF to ON instructs the data communication 

equipment to enter the transmit mode. The data communication 

equipment responds by taking such action as may be necessary and 

indicates completion of such actions by turning ON Circuit CB 

(Clear to Send), thereby indicating to the data terminal equipment 

that data may be transferred across the interface point on inter­

change Circuit BA (Transmitted Data). 

A transition from ON to OFF instructs the data communication 

equipment to complete the transmission of all data which was 

previously transferred across the interface point on interchange 

Circuit BA and then assume a non-transmit mode or a receive 

mode as appropriate. The data communication equipment responds 

to this instruction by turning OFF Circuit CB (Clear to Send) when 

it is prepared to again respond to a subsequent ON condition of 

Circuit CA. 

NOTE 

A non-transmit mode does not imply that 
all line signals have been removed from 
the communication channel. 

When Circuit CA is turned OFF, it is not to be turned ON again 

until Circuit CB has been turned OFF by the data communication 

equipment. 

An ON condition is required on Circuit CA as well as on Circuit 

CB, Circuit CC (Data Set Ready) and, where implemented, 



Circuit CD {Data Terminal Ready) whenever the data terminal 

equipment transferS data across the interface on interchange 

Circuit BA. 

It is permissible to turn Circuit CA ON at any time when Circuit CB 

is OFF regardless of the condition of any other interchange circuit. 

6. Circuit CB - Clear to Send 

Signals on this circuit are generated by the data communication 

equipment to indicate whether or not the data set is ready to 

transmit data. 

The ON condition together with the ON condition on interchange 

circuits CA, CC and, where implemented, CD, is an indication to 

the data terminal equipment that signals presented on Circuit BA 

(Transmitted Data) will be transmitted to the communication chan­

nel. 

The OFF condition is an indication to the data terminal equipment 

that it should not transfer data across the interface on interchange 

Circuit BA. 

The ON condition of Circuit CB is a response to the occurrence of 

a simultaneous ON condition on Circuits CC (Data Set Ready) and 

Circuit CA {Request to Send), delayed as may be appropriate to the 

data communication equipment for establishing a data communica­

tion channel (including the removal of the MARK HOLD clamp from 

the Received Data interchange circuit of the remote data set) to a 

remote data terminal equipment. 

Where Circuit CA (Request to Send) is not implemented in the data 

communication equipment with transmitting capability, Circuit CA 

is assumed to be in the ON condition at all times, and Circuit CB 

responds accordingly. 

7. Circuit CC - Data Set Ready 

Signals on this circuit are used to indicate the status of the local 

data set. 

The ON condition on this circuit is presented to indicate that -

a. the local data communication equipment is connected to a 

communication channel ("OFF HOOK" in switched service), 
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b, the local data communication equipment is not in test (local or 

remote), talk (alternate voice), or dial mode, 

c. the local data communication equipment has complet0d, where 

applicable: any timing functions required by the switching sys­

tem to complete call establishment, and; the transmission of any 

discreet answer tone, the duration of which is controlled solely 

by the local data set, 

Where the local data communication equipment does not transmit 

an answer tone, or where the dur~tion of the answer tone is con­

trolled by some action of the remote data set, the ON condition is 

presented as soon as the other above conditions are satisfiedo 

This circuit is used only to indicate the status of the local data set. 

The ON condition should not be interpreted as either an indication 

that a commwiication channel has been established to a remote data 

station or the status of any remote station equipment. 

The OFF condition appears at all other times and is an indication 

that the data terminal equipment is to disregard signals appearing 

on any other interchange circuit with the exception of Circuit CE 

(Ring Indicator), The OFF condition does not impair the operation 

of Circuit CE or Circuit CD (Data Terminal Ready). 

When the OFF condition occurs during the progress of a call before 

Circuit CD is turned OFF, the data terminal equipment interprets 

thi-s as a lost or aborted connection and takes action -to terminate 

the call. Any subsequent ON condition on Circuit CC is considered 

a new call. 

When the data set is used in conjunction with Automatic Calling 

Equipment (ACE), the OFF to ON transition of Circuit CC is not 

an indication that the ACE has relinquished control of the com­

munication channel to the data set, 

NOTE 

If a data call is interrupted by alternate voice 
communication, Circuit CC will be in the OFF 
condition during the time that voice communi­
cation is in progress. The transmission or re­
ception of the signals required to condition the 
commtmication channel or data communication 
equipment in response to the ON condition of 
interchange Circuit CA (Request to Send) of the 
transmitting data terminal equipment will take 
place after Circuit CC comes ON, but prior to 
the ON condition on Circuit CB (Clear to Send) 
or Circuit CF (Received Line Signal Detector). 
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8. Circuit CD - Data Terminal Ready 

Signals on this circuit are used to control switching of the data com­

munication equipment to the communication channeL The ON con­

dition prepares the data communication equipment to be connected to 

the communication channel and maintains the connection established 

by external means (e.g., manual call origination, manual answering 

or automatic call originaFon). 

When the station is equipped for automatic answering of received 

calls and is in the automatic answering mode, connection to the 

line occurs only in response to a combination of a ringing signal 

and the ON condition of Circuit CD (Data Terminal Ready): however, 

the data terminal equipment is normally permitted to present the 

ON condition on Circuit CD whenever it is ready to transmit or re­

ceive data, except as indicated below. 

The OFF condition causes the data communication equipment to be 

removed from the communication channel following the completion 

of any 11 in process 11 transmission. See Circuit BA (Transmitted 

Data). The OFF condition will not disable the ope ration of Circuit 

CE (Ring Indicator). 

In switched network applications, when circuit CD is turned OFF, 

it is not turned ON again until Circuit CC (Data Set Ready) is turned 

OFF by the data communication equipment. 

9. Circuit CE - Ring Indicator 

The ON condition of this circuit indicates that a ringing signal is 

being received on the communication channel. 

The ON condition appears approximately coincident with the ON 

segment of the ringing cycle (during rings) on the communication 

channel. 

The OFF condition is maintained during the OFF segment of the 

ringing cycle (between "rings") and at all other times when ringing 

is not being received. The operation of this circuit is not disabled 

by the OFF condition on Circuit CD (Data Terminal Ready). 

10. Circuit CF - Received Line Signal Detector 

The ON condition on this circuit is presented when the data com­

munication equipment is receiving a signal which meets its 
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suitability criteria. These criteria are established by the data 

communication equipment manufacturero 

The OFF condition indicates that no signal is being received or 

that the received signal is unsuitable for demodulation. 

The OFF condition of Circuit CF {Received Line Signal Detector) 

causes Circuit BB {Received Data) to be clamped to the Binary One 

{Marking) condition. 

The indications on this circuit follow the actual onset or loss of 

signal by appropriate guard delays. 

On half duplex channels, Circuit CF is held in the OFF condition 

whenever Circuit CA {Request to Send) is in the ON condition and 

for a brief interval of time following the ON to OFF transition of 

Circuit CA. {See Circuit BB.) 

11. Circuit CG - Signal Quality Detector 

Signals on this circuit are used to indicate whether or not there is 

a high probability of an error in the received data. 

An ON condition is maintained whenever there is no reason to 

believe that an error has occurred. 

An OFF condition indicates that the re is a high probability of an 

error. It may, in some instances, be used to call automatically 

for the retransmission of the previously-transmitted data signal. 

Preferably the response of this circuit is such as to permit 

identification of individual questionable signal elements on 

Circuit BB {Received Data). 

12. Circuit CH - Data Signal Rate Selector {DTE Source) 

Signals on this circuit are used to select between the two data 

signaling rates in the case of dual rate synchronous data sets or 

the two ranges of data signaling rates in the case of dual range 

non- synchronous data sets. 

An ON condition selects the higher data signaling rate.or range of 

rates. 

The rate of timing signals, if included in the interface, is con­

trolled by this circuit as may be appropriate. 
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1 3. Circuit Cl - Data Signal Rate Selector (DCE Source) 

Signals on this circuit are used to select between the two data sig­

naling rates in the case of dual rate synchronous data sets or the 

two ranges of data signaling rates in the case of dual range non­

synchronous data sets. 

An ON condition selects the higher data signaling rate or range of 

rate So 

The rate of timing signals, if included in the interface, is controlled 

by this circuit as may be appropriate. 

1 4. Circuit DA - Transmitter Signal Element Timing (DTE Source) 

Signals on this circuit are used to provide the transmitting signal 

converter with signal element timing information~ 

The ON to OFF transition nominally indicates the center of each 

signal element on Circuit BA (Transmitted Data). When Circuit 

DA is implemented inthe DTE, the DTE normally provides timing 

information on this circuit whenever the DTE is in a POWER ON 

condition. It is permissible for the DTE to withhold timing in­

formation on this circuit for short periods provided Circuit CA 

(Request to Send) is in the OFF condition, (For example, the 

temporary withholding of timing information may be necessary in 

performing maintenance tests within the DTE.) 

15. Circuit DB - Transmitter Signal Element Timing (DCE Source) 

Signals on this circuit are used to provide the data terminal equip­

ment with signal element timing information. The data terminal 

equipment provides a data signal on Circuit BA (Transmitted 

Data) in vAiich the transitions between signal elements nominally 

occur at the time of the transitions from OFF to ON condition of 

the signal on Circuit DB. When Circuit DB is implemented in the 

DCE, the DCE normally provides timing information on this cir­

cuit whenever the DCE is in a POWER ON condition. It is per­

missible for the DCE to withhold timing information on this circuit 

for short periods provided Circuit CC (Data Set Ready) is in the 

OFF condition. (For example, the withholding of timing informa­

tion may be necessary in performing maintenance tests within the 

DCE.) 
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1 6. Circuit DD - Receiver Signal Element Timing (DCE Source) 

Signals on this circuit are used to provide the data terminal equip­

ment with received signal element timing information. The transi­

tion from ON to OFF condition nominally indicates the center of 

each signal element on Circuit BB (Received Data). Timing infor­

mation on Circuit DD is provided at all times when Circuit CF 

(Received Line Signal Detector) is in the ON condition. It may, but 

need not, be present following the ON to OFF transition of Circuit 

CF (see C-1, subsection 3). 

17. Circuit SBA - Secondary Transmitted Data 

This circuit is equivalent to Circuit BA (Transmitted Data) except 

that it is used to transmit data via the secondary channel. 

Signals on this circuit are generated by the data terminal equipment 

and are connected to the local secondary channel transmitting signal 

converter for transmission of data to remote data terminal equip­

ment. 

The data terminal equipment holds Circuit SBA (Secondary Trans­

mitted Data) in marking condition during intervals between char­

acte·rs or words and at all times when no data are being transmitted. 

In all systems, the data terminal equipment does not transmit data 

on the secondary channel unless an ON condition is present on all 

the following four circuits, where impleme.nted: 

Circuit SCA - Secondary Request to Send 

Circuit SCB - Secondary Clear to Send 

Circuit CC - Data Set Ready 

Circuit CD - Data Terminal Ready 

All data signals that are transmitted across the interface on inter­

change Circuit SBA during the time when the above conditions are 

satisfied are transmitted to the communication channel. 

When the secondary channel is usable only for circuit assurance or 

to interrupt the flow of data in the primary channel (less than IO 

baud capability), Circuit SBA (Secondary Transmitted Data) is. 

normally not provided, and the channel carrier is turned ON or 

OFF by means of Circuit SCA (Secondary Request to Send). Car­

rier OFF is interpreted as an "Interrupt" condition. 
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18. Circuit SBB - Secondary Received Data 

This circuit is equivalent to Circuit BB (Received Data) except that 

it is used to receive data on the secondary channel. 

When the secondary channel is usable only for circuit assurance or 

to interrupt the flow of data in the primary channel, Circuit SBB is 

normally not provided, See interchange Circuit SCF (Secondary 

Received Line Signal Detector). 

19, Circuit SCA - Secondary Request to Send 

This circuit is equivalent to Circuit CA (Request to Send) except 

that it requests the establishment of the secondary channel instead 

of requesting the establishment of the primary data channel. 

Where the secondary channel is used as a backward channel, the 

ON condition of Circuit CA (Request to Send) disables Circuit SCA 

and it is not possible to condition the secondary channel transmit­

ting signal converter to transmit during any time interval when the 

primary channel transmitting signal converter is so conditioned. 

Where system considerations dictate that one or the other of the 

two channels be in transmit mode at all times but never both 

simultaneously, this can be accomplished by permanently applying 

an ON condition to Circuit SCA (Secondary Request to Send) and 

controlling both the primary and secondary channels, in comple­

mentary fashion, by means of Circuit CA (Request to Send), Alter­

natively, in this case, Circuit SCB need not be implemented in the 

interface. 

When the secondary channel is usable only for circuit assurance or 

to interrupt the flow of data in the primary data channel, Circuit 

SCA serves to turn ON the secondary channel unmodulated carrier. 

The OFF condition of Circuit SCA turns OFF the secondary channel 

carrier and thereby signals an interrupt condition at the remote 

end of the communication channel. 

20. Circuit SCB - Secondary Clear to Send 

This circuit is equivalent to Circuit CB (Clear to Send), except 

that it indicates the availability of the secondary channel instead 

of indicating the availability of the primary channel. This circuit 

is not provided where the secondary channel is usable only as a 

circuit assurance or an interrupt channel. 
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21. Circuit SCF - Secondary Received Line Signal Detector 

This circuit is equivalent to Circuit CF (Received Line Signal De­

tector) except that it indicates the proper reception of the secondary 

channel line signal instead of indicating the proper reception of a 

primary channel received line signalo 

Where the secondary channel is usable only as a circuit assurance 

or an interrupt channel (see Circuit SCA, Secondary Request to 

Send), Circuit SCF is used to indicate the circuit assurance status 

or to signal the interrupt. The ON condition indicates circuit as­

surance or a non-interrupt condition. The OFF condition indicates 

circuit failure (no assurance) or the interrupt condition. 
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