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15 Female

7 (INTERNAL DISTRIBUTION CABLE)

Termination Conn.

Pin No. P2 B1A Identification
1 — 5 Serial Data
2 - — —
3 - 4 Serial Data Clock
4 — 16 Power-Out-Reset
5 — 3 Click (Speaker)
6 — 2 Tone (Speaker)
7 — 14 Kybd Acknowledge
8 — 1 Data Strobe
9 4 — +8.5 VDC
10 - - Frame Ground
11 3 — +5.0 VDC
12 — — Frame Ground
13* - — Frame Ground
14% - - Frame Ground
15 — — —
*Ring Terminal Figure 9 — Panel 1 Connectors (Continued)
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LIGHT EMITTING DIODE (LED) BOARD PRINTER
The LED board is connected to the system power supply -l The printer to work station interface connection is at the
by connector L1 and to the system card by connector S2. system electronics module panel 1 at connector O (Figure
Wiring Side 11).
L 1 (LED ASSEMBLY CABLE) Vo= N
N
o A\ ofOe 1e(T)e 26 Jo
L1 ! Termination o oa e 0 D 1 D 2 D
Pin No. LED Board Identification ol =
1 7 LED C (Thermal) At e
S2 2 8 LED B (Over Current) z E 1: 30 4o ij]© 5 @
Q) 3 9 LED A (Over/Under V) ofs &
4 (Key) - Not Used "2 ' 6(B] 71
o\je 6Ble\(Jje Te\(__JJe
S J
5 10 +16.0 VDC s \ /)
Panel 1
Pin 1
(O [SXREwNe =
LED Board Yt
Connectors Pin G X
Female
® EEmEEEE |
\J’ Wiring Side Pin No. Termination Conn. Identification
S2 (LED ASSEMBLY CABLE) 1 * Transmit High
Terminati 2 * Transmit Low
NOTE: All connectors shown . on . 3 * . X
from wiring side. Pin No. LED Board Identification Receive High
1 — _ 4 * Receive Low
2 6 LED D (Error) 5 ¥ Frame Ground
3 5 LED E (Error) 6 ¥ Frame Ground
4 (Key) - (Not Used) 7 * Data Set Ready
4 LED F (Error) 8 * Data Set Ready
6 3 LED G (Error) 9 * Data Set Ready
7 2 LED H (Error) *Refer to Printer Manual
8 1 +5.0 VDC Figure 11 — Printer Connector Panel 1

Figure 10 — LED Board Connectors
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MAG CARD UNIT COMMUNICATIONS CONNECTOR
Electronic module panel 1, connector 1 is provided for Mag A 15-pin Communications Adapter connection is located
Card Unit feature attachment (Figure 12). on electronics module panel 1, connector 4 (Figure 12).
© 3
S 168 16T 26T |
olg &
Pin 1 ol | Pin1
=30 4o Je 56 Jlo /
\&; > swe(Te seeTe 1o(TI)e Jj o e
Female Female
Panel 1
Termination
Pin No. Termination Conn. Identification Pin No. External Modem Cable Identification
1 * Transmit High 1 2 Transmit Data
2 * Transmit Low 2 3 Receive Data
3 * Receive High 3 4 Request To Send
4 * Receive Low 4 5 Clear To Send
5 * Frame Ground 5 6 Data Set Ready
6** * Frame Ground 6 1 Shield Ground
7 * Data Set Ready 7 8 Carrier Detect
8 * Data Set Ready 8 11 Select Standby
9 * Data Set Ready 9 7 Signal Ground
*Refer to MCU Manual 10 15 Transmit Clock
**Ring Terminal 1 17 Receive Clock
Mag Card Unit 12 18 Test
13 20 Data Terminal Ready
14 22 Ring Indicate
15 23 Data Rate Select

NOTE: All connectors shown

from wiring side Communications

Figure 12 — Mag Card Unit and
Communications Connector Panel 1
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25-LINE DISPLAY MODULE

The display module is cable-connected to the electronics
module panel 1, connector 2. The electronic signals and
voltages for the display module are shown in Figure 13.

Pin 1 O e Pin 156 Pin No. Identification
Male 1 —
2 Signal Ground
3 +12.0 vDC
f@ N 4 Signal Ground
oTe 16((JJe 26Tk
S, 16Tl 16Te 23 : >
ojB 2
ofc L 6 —
T 30 4T e 56l 7 +5.0 VDC
°ofF S 8 Frame Ground
o|G :
o|H = 9 —
= swe(T)e s Te 70(C0)
k¥® @ © )) 10 Video
Panel 1 11 Brightness
12 Vertical
13 Horizontal Drive
14 —
15 Signal Ground
Display Module Connector
Female
i
NOTE: All connectors shown
from wiring side.
L Figure 13 - 25-Line Display Module Connectors
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LARGE DISPLAY
NOTE: All Panel 1 Connectors are shown from the outside Electronics Module
rear view of the Electronics Module. All other ~— Panel 1 J
connectors are shown from the wiring side. ’  Erectronic
0 Electronics |
Internal Package
Distribution Cable |
8\ Connector 2 1 Large Display Module Display Cable ‘ D1 '
60000000 2 - I
0000000 § I
o
15 Male 9 < I
.g |
3
CONNECTOR 2 2 |
. g |
Pin No. P2 D1 Identification
1 — T = - |
2 7 — Signal Ground * |
L
3 10| - +12.0 VDC * L ]
4 6 - Signal Ground * J
5 —_ —_— —
6 — — -
*
7 8 +5.0vDC Power Supply
8 — — Frame Ground

(Ring Terminal)

9 — 6 Signal Ground
10 - 1 Video
11 - 2 Bright
12 - 3 Vertical Sync 1 Connector 12
13 - 4 Horizontal Sync \ D1
14 - - - A S
\ 14
15 — 6 Signal Ground JUUUUuUuuUyuy U
g
y RIRINIRIRIRIRINIRIR
* NOTE: The two signal grounds and the two DC :
voltages shown between Connector P2 and Con- 13 24
nector 2 are present, but are not used by the Large
Display.

Figure 14 - Panel 1, Connector 2
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NOTE: Connectors J1, J4, and J501 are shown
from the wiring side.

Connector 2 is shown from the pin side.

Connector
J501
1
8 e ) 1 12 Connectors 1
onnector J1and J4
N \ /
60000000 L %—U} + ;/
0000000 yudyuguyuuyuy Large Display Module
[ J 3 L ] J >
15 Female 9 Pmﬂ]rﬁnmmm'—][—]nD\ CRT Socket
I J Low
CONNECTOR 2 Voltage
24 13 Power
Supply
Termination Conn.
Pin No. J501 J1 Ja Identification
CRT Anode
1 - - - - Lead |
2 — — — — Display
3 Analog
High Card O 4504
4 - - — - l\j/gv'vt:rge Electronics Module
5 — — - - Supply <-— Panell ]
6 - - — - ) B El i
0 ectronics |
7 — — - — Ja Package I
8* - - - Frame Ground Display Cable |
9 2 - - Signal Ground 2 I
hel
10 1 - - Video 5 |
[s0]
1 - 1 - Bright c |
12 — _ 24 | Vertical Sync B l
13 - - 23 Horizontal Sync E I
14 — — — — e I
15 - - 11 Signal Ground I
12 |
= J

* Ring Terminal

Figure 15 - Large Display Cable Connectors 2, J1,J4, and J501
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NOTE: All connectors shown
from wiring side.

Low Voltage
/ Power Supply Lvi Vi ((
- Pin No. Identification Analog Card m
410 4 Not Used (Component —p>
3|0 3 Indicator 0 side)
2@ 2 (Key)
110 1 Indicator 0
Lv2 Lv2 Termination Conn.
Pin No. J1 J4 Identification
8 |d 8 11 - ~5VDC
! 710 7 - 17 +5VDC
6|0 6 2 — +5VDC
510 5 - 3 Signal Ground Connector
q 410 4 - 1 Signal Ground Strip
LV3 310 3 15 — Signal Ground
2|0 2 - 13 +32VDC
1 Ld 1 7 - +32VDC
Lv3 L3 e J CONNECTORS
Pin No. Identification 12 /1
3|0 3 AC (in) b — —1—y
210 2 Frame Ground (_L_J__L_,J gg}%
Q 1 AC (in) pﬂﬂﬂﬂﬂﬂﬂﬂ@ﬂ@
‘ —— } =

13
24 Wiring Side

Figure 16 - Large Display Low Voltage Power Supply Cable Connectors




J1
Termination Conn.
Pin No. 2 Bright Lv2 Identification
(SERVICE POSITION) ‘—ﬂ Control
’/ 1 11 - - Bright (Info. Only)
2 - — 6 +5.0VDC
3 - - - Not Used
4 - — - Not Used
5 - 2 — Intensity
— 3 _
6 — — - Not Used
7 — — 1 +32VDC
8 - - - Not Used
9 - - - +18VDC
Pin 12 Pin 1 10 - - - Not Used
1" - - 8 —5VDC
\ ) T 7/
I J2 J3 U4 PO UUUUUOOur, 12-14 - - - Not Used
( 1 C — 1 3 C ) 15 - — 3 Signal Ground
NONONNNNANNAR)] o — [ NotUsed
/ 1 . 177 - - - Frame Ground
Pin 24 Pin 13 18 - - - Not Used
Pin_1 pin12 ~ CONNECTOR STRIP J CONNECTORS (Wiring Side) o — — | Freame Sround
/n Card Side (Top) g 20 _ - - - Not Used
< / 21 - - - Frame Ground
[O EE:::"‘.:":'.::J[[l:"'.""‘.:":'.'."_rul:.':."".::::::J'L::'.:::l.'::'.": O] 22 -~ - - Not Used
/T == T\ ~== o= = 23" - - - Frame Ground
Pin13 43 Pin24 5 J3 Ja 24 - - — | Not Used

* Ring Terminal

NOTE: Voltage and continuity checks on the Connector Strip
pins are taken from the top (card side) with the Ana-
log Card removed.

Figure 17—Large Display Analog Card Connector Strip, Cable Connectors J1 through J4, and CRT Socket ( Continued)
-139-







J301 (DEFLECTION OUTPUT CABLE)
Termination Conn.

Pin No. Yoke Identification
R106 Width Control 1 [coocooeo 1 * Vertical Yoke
2 * Vertical Yoke
\ R203 Height Control 3 * Vertical Yoke
J301 (Deflection Output Center Tap
Cable Connector) 4 +32VDC
\ J302 (Deflection Indicator 5 +32VDC
\ Cable Connector) 6 * Horizontal Yoke
K
N 7 _ ( eY)
\\ 8 Horizontal Yoke
N A
/' J302 (DEFLECTION INDICATOR CABLE)
% ' Pin No. Identification
N . J ! 1 1 To Sweep Indicator (Neon 2)
- <O 2 (Key)
~ o 3 Not Used
| N ‘: ~ 4 To Sweep Indicator (Ground)
~
NS ~ "
F'\‘- ‘o ] . J501 (VIDEO INPUT CABLE)
~
N
. ~N N Termination Conn.
- h \J Pin No. 2 Identification
1501 N '\ ! 1 1 10 Video Inpit  Signal
(Video . 4 2 9 Signal Ground
Input Cable" S~ \/’
Connector) \ S I i J502 (VIDEO OUTPUT CABLE)
J502 '
(Video Termination Conn.
Output 1 Pin. No. CRT Socket Identification
Cable 1 7 Cathode
Connector) 4 2 - (Not Used)
3 - (Key)
4 6 Grid 1
Figure 2 - Large Display Cables, Connectors and Test Points Locators (continued)
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DISKETTE DRIVE UNIT

DISKETTE UNIT ) ) SYSTEM ELECTRONICS
The signal, AC and DC cables from the diskette unit
connect to the electronics module at connectors 5, 8 and FooTo a
. . . . INTERNAL B0 |
10 on systems with the 25-Line Display installed. reTom | caBLES SIGNAL Bl ! R('S:TTK?:AS !
Systems with the Large Display installed use connectors CARD S!} 5 |[DISTRIBUTION 82U | piskerTe N !
5 and 10 on the electronics module for signal and DC B30 | ADAPTOR | [}, EK-RED - |
and Connector 8 on the rear of the display for AC. The DC L ! L !
signal cable attaches to the diskette adpater card con- qu_m ; TI'" X
nector strip at B1 and the DC cable connects to the POWER SUP | FacmoTor] :
connector strip in position B2. The file control card UPPLY AC L__LACMOTOR;
cables attach to connector strip positions B3 and B4. reT DISTRBUTION | rm™my--S] " ~"~"~"~"7-- -
J LEFT DRIVE
FILE
caro (O
FAN IAC MOTOR
]

AC Fan Connector

File Control—__|
Card

Signal
Cable (5)

Power Cable DC (10)

N\
52
Mﬂ//

Figure 19 - Diskette Drive Connectors

)

~N

o

AC Cable
Connector (8)

Diskette
Adapter

\i\/ Card

o
N
2
3

Connector Strip

B4

(Continued on next page)
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Pin 1 Locator

Line

To Fan

Neutral

To Drive
Line

Pin 1 Locator

Ground
Neutral

Ground

AAA

Pin 1 Locator

o 01 A WN -

To Drive

=
Wiring Side
/'
/ == Wiring Side
/ P
/ g
/ Pl
-’
7
| Line 1
j Grn/Yel 2
<
P Neutral 3
| | Neutral | 4| >4 Neutral
Ground L Ground
= > 5| > -
ine < ine
> 6 | >
& ‘Neutral
& (Grn/Yel) Ground | Diskette Unit
2 Line A C Cable
I = —
/ - -

Wiring Side

/N
\L

Cable Plug

Figure 20 - Diskette Drive Connectors - AC Wiring Diagram

AC VOLTAGE CHECK

Line To Gound

Read AC Voltage

Line To Neutral

Read AC Voltage

Ground To Neutral

0 Volts

Left or Right Drive Conn. Fan Conn. Description
Pin 4 Pin 3 Neutral
Pin 5 Pin 2 Ground
Pin 6 Pin 1 Line
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! U U L. U UU U J [_. U 12 NOTE: All connectors shown
J L 3 J L

] Wiring Side from wiring side.

13 SIAOAONANANONNC 24

B 1 (DISKETTE SIGNAL CABLE) B 2 (DISKETTE DC CABLE) B 3&B 4 (DISKETTE DRIVE CABLE)
Termination Conn. Termination Conn. Termination Conn.
Pin No. 5 (Disk. Signal Cable) Identification Pin No. 10 (Disk. DC Cable) Identification Pin No. File Card Identification
1 — — 1 3 +5.0 VDC 1 B04 Index Pulse
2 27 Interrupt 4 2 4 +5.0 VDC 2 B05 Diskette Sense
3 28 Terminal Count 3 14 +5.0 VDC 3 B06 Write/Erase Enable
4 29 DMA Request 4 — — 4 BO7 File Data
5 — — 5 12 —5.0 VDC 5 A01 —5.0 VDC
6 31 1/0 Read 6 6 POR DIS 6 A18 Drive Present
7 32 Address Bit 4 7 11 Frame Ground 7 A12 Ground
8 33 Address Bit 2 8 - - 8 B16 Switch Filter (2D Drive)
9 34 Data Bus Bit 6 9 — — 9 B09 Erase Gate
10 35 Data Bus Bit 4 10 5 +12.0 VDC 10 - -
11 36 Data Bus Bit 2 11 — — 1 B14 Write Gate
12 37 Data Bus Bit 0 12 13 +24.0 VDC 12 B0O3 +24.0 VDC
13 — — 13 1 +5.0 VDC 13 B10 Access 0
14 9 1/0 Write 14 2 +5.0 VDC 14 BO1 +5.0 VDC
15 10 Interface Ready 15 7 Frame Ground 15 B13 Access 1
16 11 DMA Acknowledge 16 8 Frame Ground 16 B11 Select Head 1 (2D Drive)
17 12 Diskette Select 17 9 Frame Ground 17 B15 Head Engage
18 14 Address Bit 3 18 10 Frame Ground 18 B0O8 Inner Tracks
19 — Twisted Pair Ground 19 11 Frame Ground 19 A02 Ground
20 15 Address Bit 1 20 20 Frame Ground 20 A03 Ground
21 16 Data Bus Bit 7 21 21 Frame Ground 21 B17 Write Data
22 17 Data Bus Bit 5 22 - ~ 22 - -
23 18 Data Bus Bit 3 23 - - 23 - -
24 19 Data Bus Bit 1 24 — — 24 A16 Twisted Pair Ground
Figure 23 - Diskette Drive Cable Connectors (Continued on next page)

S . .




0 0 0000 000 000000 000OCG VOGO

B10 13 Access 0
B11 16 Select Head (2D Drive)

A0l [Gcoo0o000000O000OO000]A18 B12 — _

B01 [O®@0 000000000000 000|B18 B13 156 Access 1
B14 11 Write Gate

FILE CONTROL CARD CONNECTOR B15 17 Head Engage
B16 8 Switch Filter (2D Drive)
B17 21 Write Data
B18 — -
Termination Conn.

Pin No. B3 & B4 Identification

AO01 5 —5.0 VDC

A02 19 Frame Ground

A03 20 Frame Ground

| AO4 — -

AO05 — —

A06 — —

A07 — —

A08 — -

A09 — -

A10 — —

A1l — —

A12 7 Frame Ground

A13 - —

A14 - —

A15 — -

A16 24 Twisted Pair Ground

A17 — —

A18 6 Drive Present

BO1 14 +5.0 VDC

B02 — Key

BO3 12 +24.0VDC

B04 1 Index Pulse

BO5 2 Diskette Sense

B06 3 Write/Erase Enable

BO7 4 File Data

B08 18 Inner Tracks

B0O9 9 Erase Gate

Figure 23 - Diskette Drive Cable Connectors (Continued) 4
-147-



-148-

o1
TPHO1 o
O
TPHO20  [o|SMCP
O
TPHO3 o o) 6
TPHO4 o
1 [o]
Hep|°
O
TPAMP 2 o o|
7 lo
TPAMP 1 0
] 1
o
ol ™
0
g6
o TPFO1
TPCOlo oTPEO1
TPDO1 o 0o TPGO1
TPC020 oTPEO2
TPCO30 oTPEO3
TPBO10o
TPAO1o o TPCO4
o TPF02
O TPGO02
9 TPHO5
TPHLD © ]
SCpP
TPLED o

1 TP24V o
1/0 CP B A
Aloo0o000000000000000 1
4 Blo_©0000000000000000 2

pTxcp 1 18 LEDCP

Test Line

Points Names
TPAO1 +5 VDC
TPBO1 -5VDC
TPCO1 +Access 1
TPCO2 D1 PTX
TPCO3 Write Data
TPCO4 Ground
TPDO1 +Inner Tracks
TPEO1 +Access 0
TPEO2 +Head Engage
TPEO3 +Index
TPFO1 Ground
TPF0O2 +Write/Erase Enabled
TPGO1 +File Data
TPGO02 +Erase Gate
TPHO1 MC-3

TPHO2 MC-2

TPHO3 MC-1

TPHO4 MC-0

TPHO5 +Write Gate
TPAMP1 Preamp TP1
TPAMP2 Preamp TP2
TPHLD -Head Load
TP24V +24 VvDC
TPLED LED Voltage
Test Line

Points Names

THO1 Diff Read B
THO2 No Pin

THO3 Diff Read A
THO4 Not Assigned
THO5 -Disable Stepper Motor
THO6 +18V

PTXCP — PTX Connector Pins

1/0 CP — File Control Card Connector Pins
LEDCP — LED Connector Pins

SCP — Solenoid Connector Pins

HCP — Head Connector Pins

SMCP — Stepper Motor Connector Pins

LED (Light Emitting Diode)
PTX (Photo Transistor)

T);pe 1 Drive
Figure 24 - File Control Card, Test Points, Signals and Connectors

(Continued on next page)
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PRINTER SHARING

The Printer Sharing feature permits up to three work
stations to share a single printwheel printer. Cable connec-
tors 6A and 6B are provided on electronics module panel 1
for the secondary work station attachments. The printer
sharing cables terminate at Connector O of the secondary
work station.

S\
@

[ 0oo0oo00000]
I OMMp O ®>P>

~
1l e 2@&@)@
39/ 16T sl T—Te
sm@,@l@@g{7 C () Jj

T

L9GYEZL-00-0869

@

-

T = \r—ﬂ/ Pin 1
Q/VL_/ oL Jje
mn

| S—
Female
Female
SECONDARY PRIMARY
WORKSTATION WORK STATION
CONNECTOR 0 CONNECTOR 6A or 6B
Transmit High I —_ Transmit High
111 111
Transmit Low / / Transmit Low

212 4 7 2] 2

Receive High Receive High

Z 3|3 —f ' 3| 5| 5 [FReceiveHigh

Receive Low } \ Receive Low
4 |4 Z l 41 4

- 6|6 Shielding 6 |6 -
717 717

Data Set Ready 8|8 g |8 Data Set Ready
919 919
v / \
Female Male Male Female

Figure 25 - Printer Sharing Cabling and Connectors




R

37 272727727727277?10

2) <@, 722 2@

09



-154-

Grounding Points

Ground Spring on CRT to CRT Socket Pin 5

(AC) LV3-2 to Frame Ground

(AC) Connector 8 Ground to Frame Ground

(AC) Display Power Cable Ground to Frame Ground

Connector 2 Pin 8 to Frame Ground

Connector J1-17, 19, 21, and 23 to Frame Ground
Shield (for Video Output wires) to Frame Ground
(World Trade Only) Low Voltage Power Supply to

00000000

Frame Ground

Connector 8
(AC out)

Display Power Cable
(AC in)

Figure 27 - Large Display Grounding Point Locator

0 0 0000 000 00000 0 000OC0OC® OQGOGO
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BASIC ASSURANCE TEST (BAT)

The Basic Assurance Test (BAT) is a series of tests executed
in sequence. The BAT is part of ROS and is automatically
started when the system is powered on. It can also be
restarted by using the Memory Record Button located on
electronics panel 1. The run time of the BAT is from 10
to 20 seconds, depending mainly on the amount of RAM
that is tested.

The major function of the BAT is to perform a quick status
check on the system. The BAT operation requires no user
action unless system problems are sensed. The BAT should
normally be followed by system IPL.

The system areas tested include the system card, the
memory card, the display adapter card, the diskette
adapter, the keyboard adapter, and the keyboard logic
card. These components are required for the following
purposes:

Start »i Perform Test

Go To
Next Test

Go To

Update LEDs
Next Text

4

Display Current Test
Number & Perform Test

No

Note 1:- See
more information.
Note 2:
information.

Yes

No

e ] oading the Application Program from the Application
Program Diskette into Random Access Memory (RAM).

® Error sensing or handling of hardware and software
failures during and after the system IPL.

® Loading diagnostics from the CE Diagnostic Diskette
into RAM.

e Loading Problem Determination Procedures from the
customer Problem Determination Diskette into RAM.

e Indicating error symptoms or progress during execu-
tion of system IPL, CE Diagnostics, or customer
Problem Determination Procedures.

The BAT is divided in two major parts; BAT before display
initialization, and BAT after display initialization, depend-
ing on whether or not the display adapter has been tested
(Figure 1).

Stop BAT

Note 1
No

Update LEDs

Pre-Display Phase +

Post-Display Phase +

Update Wait For
Display Error Input
List

lNote 2

Any Errors During BAT (Note 2)

“BAT Before Display Initialization’” for

See “BAT After Display Initialization’" for more

Figure 1 — Basic Assurance Test (BAT) Flowchart
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There are two methods of indicating BAT progress. The
first is the LEDS which are used at the start of BAT (Figure
2). The second is the display which is used to show BAT
progress after the display adapter is tested and operational
(initalized).

A — Over Voltage/Under Voltage
B — Over Current
C — Over Temperature

D — Error LEDs
E—

F— BAT Progress LEDs

G —
H—

Power Supply LEDs

Panel 1

Memory Record Button /

Figure 2 — Electronics Module (LEDs)

BAT BEFORE DISPLAY INITIALIZATION

BAT before display initjalization is a sequence of tests that
run before the display is operational. Progress and error
codes are indicated on the electronic panel 1 where the five
system status LEDs show BAT progress. The status is
shown by the electronics by switching LEDs D through H
on or off. This generates patterns which are read as BAT
progress codes. These LED patterns change as the BAT
sequence continues. BAT before display initialization is
shown in Figure 3.

The BAT stops when a test fails,which permits the LED
pattern to be read. The five LEDs, D through H, display
system status.

Power
On

y

Perform
Test

Y \
es Stop A

BAT

No

Update
LEDs

oy Bl I
apter

Up Of BAT

Go To -

Next Test

Figure 3 — BAT Before Display Initialization
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BAT AFTER DISPLAY INITIALIZATION

As the BAT is completed in system bus buffer 1, it expands
to system bus buffer 2 and the display adapter is tested.
When the BAT determines the display adapter is opera-
tional, a diagnostic format and the number of the test
being performed appear at the bottom of the display. The
IBM logo is displayed when the BAT completes correctly.
Figure 4 is a flowchart of the BAT after display initiali-
zation.

FROM
PRE-DISPLAY
PHASE OF
BAT

Go To ,
Noxt Tost Update LEDs

Display Cunent
Test Number
And
A Pertorm Test

Enter Key

End
Key To
RNA

Update Display
Error List
Wait

And

To
RNA

Display IBM Logo
And

Wait For IPL

Figure 4 — BAT After Display Initialization




If the BAT could not complete because of an error, further
diagnosis is possible through the use of the keyboard.

o Pressing the ENTER key causes the BAT to retry the
test which failed.

® Pressing the MOVE key or Memory Record Button
causes the BAT to skip the failing test and continue
with the next test. Because of the error, control is
passed to the Resident Non-Automatic (RNA) Diag-
nostics controller when the BAT completes.

e Pressing the END key will cause the system control to
go from the BAT to the Resident Non-Automatic
(RNA) Diagnostic controller.

® The message, test and error numbers are removed from
the display when any of the above are pressed.

If the keyboard cannot be used because of a keyboard
failure, the Memory Record Button can be used.

BAT PROGRESS/ERROR CODES
Figure 5 shows the BAT display format when an error
occurs during BAT.

The table (Figure 6) lists the tests in the order in which
they occur. The LED pattern and the display failure codes
indicate the test which failed.

The LEDs are read in binary. That is, O is off and 1 is on.
Where and LED (E-H) pattern is shown (for example 0101
for the display adapter timing test), it is read as follows:
The “E” LED is off, “F” is on, “G” is off and “H” is on.

Message Number

Current Test Number

s Error Code

(May be more than one error code)

1y '

*801* XX XX XX XX XX

Figure 5 — BAT Display Format

Error Display

LED LEDs Failure
Description of Test D EFGH Codes
Power On Reset (POR) 1 XXXX*  N/A
Processor & ROS CRC Tests 1 XXXX N/A
Local 1/O Bus Wrap Test 1 XXXX N/A
Timer Test 0 1111 N/A
Interrupt Controller Test 0 1111 N/A
Memory Record Switch Latch Test O 1111 N/A
Keyboard Adapter Test 0 1111 N/A
Mini-RAM 0 0010** N/A

0 0011** N/A
Parity Generator/Checker 0 0001 N/A
Base RAM Test 0 1110 N/A
Processor Extension Test 0 0011 N/A
Display RAM Test 0 0100 N/A
Display Adapter Timing 0 0101 N/A
Display Adapter Video Test 0 0101 N/A
Keyboard Cable Test 0] 0110 01
Physical Keyboard Test 0 0110 02
DMA Controller Test 0 0111*** 03
Diskette Module Wrap Test 0 1000 04
Diskette Adapter Test 0 1000 05
Extra RAM Test 0 1001**** N/A
Bus Time-Out Test 0 1010 08
RAM Addressability Test 0 1100 09

The XXXX pattern means an unknown state of the
LEDs.

** The test will fail with 0010 in error LED:s if there is
a bad Memory Card or 0011 in the LEDs if there is
a bad System Card.
*** A short tone (less than one second) is generated.
This occurs at the start of the Direct Memory
Access (DMA) test. During this test, a failure could
cause the processor to lose control of the system.
If the DMA test fails, a continuous tone is gener-
ated. When this occurs, the LED pattern and dis-
played error list may not be accurate. In this event,
the information displayed by the LEDs and/or the
display may not be correct.
*EEE An extra RAM Test will not display a failing code.
This will allow a degraded mode of operation. It is
Test Number 06.

Figure 6 — BAT Progress/Error Codes

When the BAT will not complete because of an error, the
system can be placed in the Resident Non-Automatic
Diagnostics mode. The Resident Non-Automatic Diagnos-
tics will permit further diagnosis through the use of the
keyboard or the Memory Record Button (located on the
electronics module panel 1), These diagnostics are used
with hard copy MAPS.
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The Resident Non-Automatic Diagnostics (RNA) are
contained in the system electronics but do not run during
BAT. For example, they are used when the diagnostics
cannot be loaded from the CE Diagnostic Diskette. The
RNA diagnostics aid in isolating problems in the diskette
drive and intermittent system bus failures. These diagnostic
tests are selected through the keyboard using the Resident

Non-Automatic Diagnostic Flow chart in Figure 7.

A Resident Non-Automatic Diagnostic Controller is located
in the system electronics to control the Resident Non-
Automatic Diagnostics. After the RNA controller has been
entered, the test IDs appear one at a time on the display.
Pressing the MOVE key will select the next test ID. The ID
list will loop from the last to the first entry when the last
test in the list is being displayed and the MOVE key is
pressed. When the ENTER key is pressed the RNA con-
troller will execute that test.

Function/
Test ID Description Test Exit Conditions
D Switch to Opposite Diskette Drive N/A
F Run BAT Once N/A
G Run BAT in Loop Mode Memory
Record
Button
L Diskette Drive Set Ready Test N/A Diskette Must Be Inserted
M Diskette Stepper Motor Phase Test N/A Diskette Must Be Inserted
N Diskette Drive Alignment Aid END Key | Diskette Must Be Removed
P Looping ROS CRC Test END Key
Q Looping Display Path Test END Key
R Looping Base RAM Test END Key | Screen Blank During Test
S Looping Diskette Adapter Wrap Test | END Key | Screen Blank During Test
T Track Step Test END Key | Diskette Must Be Removed
EXIT BAT AFTER ERROR
POR WITH MEMORY
RECORD BUTTON y
PRESSED _ RNA
Controller -
Scroll To
Next ID
Move A
Key Yes
Pressed
A
Enter Was
Key Yes Run E Yes
Function/Test
Pressed Selected
No
A Mem, Rec Yes v "_
Button Go To IPL Exit
Pressed RNA
- -< -

Note: To scroll (step) to the next function or test ID,
press the MOVE key. To start or execute a function
or test, press the ENTER key.

Figure 7 — Resident Non-Automatic Diagnostic Flowchart
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Shown in Figure 9 is the initial RNA display format as it
appears when RNA is first entered. The operator message
number *801* is used by the operator. Note there is
nothing displayed in test status, test failure code or test
feedback fields at this time.

— N

k *801* aD o .

Figure 9 — Initial RNA Display Format

RESIDENT NON-AUTOMATIC

DIAGNOSTIC TESTS AND FUNCTIONS

The following is a description of a Resident Non-Automatic
Diagnostic Function. By pressing the Memory Record
Button, the Force IPL Function will cause an Initial
Program Load (IPL) to occur without first passing the Basic
Assurance Test (BAT), so the CE diagnostic diskette may
be loaded. This is not possible if the BAT error occurs in
the processor. If the RNA Diagnostic Controller was
entered with the Memory Record Button, the Memory
Record Button must be pressed a second time to perform a
Force IPL. The following are the Resident Non-Automatic
Diagnostic tests, ID functions, and descriptions:

D

Switch to Opposite Diskette Drive: This causes the
system to switch from one diskette drive to the other
to execute diskette drive tests on a Dual Diskette Drive
system. The selected drive will default to the left drive
L (or #) when RNA is first entered. Each time the
ENTER key is pressed while this function ID is dis-
played, the opposite drive will be selected. Any drive
test selected after this function is run will be executed
from the last selected drive.

Execute BAT Once: This causes the BAT to run once
from the start of the test. At the end of this test the
processor will pass system control to IPL if the test is
acceptable.

Execute BAT In Loop Mode: The BAT will run con-
tinuously in the loop mode until an error is found or
the Memory Record Button is pressed. It is only
possible to get out of this mode at a specific time
during the test. This period of time is known as the
exit window. The exit window occurs during the RAM
part of the BAT and is four to five seconds long.
During this period the Memory Record Button must be
pressed and released. When the test is terminated this
way, the processor will return system control to
the RNA controller. The test will not stop imme-
diately, because it must complete the BAT sequence
before returning system control to RNA. The exit
window can be recognized by a distinct pattern in the
LED display (1110) which will be displayed con-
tinuously during the exit window.
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When BAT is run from the RNA controller, the system
control goes to the BAT controller. Because of this, the
RNA display will disappear, and the interface with
BAT will be through the normal BAT display formats.

Run Diskette Drive Set Ready Test: The CE Diagnostic
Diskette must-be loaded in the selected drive before
running this test. This test performs in the following
sequence:

PORs the Diskette Adapter Cards

Samples the Diskette Index Pulse

Checks the Drive Set Ready Signal

Engages the Read/Write Head

Checks the Write/Erase Enable Line (This ensures
the system will not write on the customer’s
diskette).

6. Reads the Track ID

7. Disengages the Head

The system will return to RNA controller and wait for
the next test selection at the end of this test.

Diskette Stepper Motor Phase Test: The CE Diagnostic
Diskette must be loaded in the selected drive before
running this test. This test determines if the diskette
stepper motor is operating correctly in each phase.
When an error occurs during this test, the last correct
track ID that was read will be displayed in the test
feedback field. The sequence and the Track ID’s
read are: 0, 1, 2, 3, 36, 44, 45,46,47,73,74, 75, 76,
47, 46, 45, 44, 3, 2, 1, 0. The write/erase enable line
is checked to ensure a ‘“‘write unsafe’” condition is not
present. This ensures the system will not write on the
customer’s diskette by accident. The system will return
to RNA controller at the end of this test.

Diskette Drive Alignment Aid: The diskette must be
removed from the diskette drive before starting this
test. This test is used with an adjustment procedure to
ensure the read/write head is correctly aligned. The
adjustment procedure is described in the Diskette Drive
section of this manual. When the ENTER key is
pressed, the head is positioned to track 40. When this
test is running, pressing the spacebar will cause the
read/write head to step between tracks 39 and 40.
Pressing the MOVE key will end this test. The system
will return to RNA controller and wait for the next
test selection at the end of this test.

Track Step Test: The diskette must be removed from
the diskette drive before starting this test. This test is
used to track step the diskette drive from track 0 to
track 76. When this test is running, pressing the space-
bar will cause a track step up. If the head is in track
76, it will not move. Pressing the MOVE key will end
the test and return control to RNA controller.

These four looping tests are available to isolate intermittent
system bus failures. Once started, these tests continue to
execute until an error is found or the END key is pressed.
When an error is found, a short tone is heard and and “F”
will appear in the test results field. When the END key is
pressed, the system return to the RNA test selection mode.

P

Q

Looping ROS CRC Test: Check the ROS on the
Processor Card in the same way the BAT does.

Looping Display Path Test: Checks the RAM used for
the CRT on the Display Adapter Card.

Looping Base RAM Test: Check the system RAM
contained on the Memory Card. The display is blank
while this test is running.

Looping Diskette Path Test: Checks the diskette path
with a wrap test. The display is blank while this test is
running,.
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Customer Engineering (CE) Loadable Diagnostics are on the
CE Diagnostic Diskette. They include:

MAP Diagnostic Integration (MDI)
CE Utilities

System Exerciser

Load Program Diskette

Entry into these diagnostics is by loading the CE diagnostic
diskette. An interface to the CE Loadable Diagnostics is
provided through the keyboard and display.

START

Load CE

Diskette

MDls
Utilities

o 0 U o

Diagnostic

System Exerciser
Load Program

The CE diagnostic diskette program can be loaded only
after an IPL caused by a power on reset or a soft IPL. The
soft IPL can occur only when the Task Selection Menu is
displayed (See Operating Instructions). To cause a soft IPL
when the Task Selection Menu is displayed:

e Remove all diskettes from the Diskette Unit.

e Hold the CONTROL KEY (Position 3) down and
press the RETURN KEY.

e Press ENTER.

When the CE diagnostic diskette is loaded, the program
loads, and the Function Selection Menu is displayed. The
diagnostic display follows much the same format as the
operator’s display. A CE Loadable Diagnostic Flowchart
is shown in Figure 10.

FUNCTION SELECTION MENU

Open and Close
Drive

Suspected
Keyboard

Keyboard Problem Handle
YES
Type ID
Letter Device Selection
abcd
Open and Close
Drive
Handle
Run System Load Keyboard
1 2 Exerciser Program MDls
Execute
Figure 10 — CE Loadable Diagnostic Flowchart
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A

GROUP SELECTION
MENU
Error Log/Maintenance Statistics
b 6360 Head Alignment
Compatibility Check

(Y]

¢ FESN/RVM
d Communications
e Display
Type ID
Letter
abcde
| 1

Follow Prompts to

. DISPLAY
completion or
perform repair
action
Type ID
Communications Link Analysis Letter
FESN/RVM a ASYNC
b BSC
c 3270
1
Refer to
Communications
Service
Manual
Figure 10 — CE Loadable Diagnostic Flowchart (continued)
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ERROR LOGS

a  Memory Record
b 5218 Maintenance Statistics

Type ID
Letter
ab
5218
DEVICE SELECTION MENU Maintenance
l Statistics

Insert
Memory
Diskette

Type ID
Letter

Refer to
Product
Support
Manual

Figure 10 — CE Loadable Diagnostic Flowchart (continued)






































































