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FOREWORD 

This manual provides operating and service instructions for the Synchro -

nous Read After Write Formatted Tape Transport, Model FT7640-9F, 

manufactured by PCC PER TEC, Chatsworth, California. 

The content includes a detailed description, specifications, installation 

instructions, and checkout of the trans port. Also included is the theory 

of operation and preventive maintenance instructions. Section VII 

contains photo parts lists and schematics. 

The Microformatter Addendum includes a functional block diagram of a 

dual microformatter, with supporting text. A fault isolation procedure 

is given to isolate faults between the microformatter and the tape 

transport. Also included is the theory of operation and fault isolation 

to a stage of the microformatter power regulator. 

ii 



MODEL NO. ET7 bl/ 0 
SERIAL NO. 3~ L/ j ()) 3 d_ Cj 

MODEL FT7640 
FORMATTED 

TAPE TRANSPORT 

a division of Pertee Computer Corporation 

9600 IRONDALE AVENUE, CHATSWORTH, CA 91311 

OPERATING AND SERVICE MANUAL NO. 104922 

©1977 by PERTEC COMPUTER CORPORATION 



FOREWORD 

This manual provides operating and service instructions for the Synchro­

nous Read After Write Formatted Tape Transport, Model FT7640-9F, 

manufactured by FCC PERT EC, Chatsworth, California. 

The content includes a detailed description, specifications, installation 

instructions, and checkout of the transport. Also included is the theory 

of operation and preventive maintenance instructions. Section VII 

contains photo parts lists and schematics. 

The Microformatter Addendum includes a functional block diagram of a 

dual micro formatter, with supporting text. A fault isolation procedure 

is given to isolate faults between the rnicroforrnatter and the tape 

transport. Also included is the theory of operation and fault isolation 

to a stage of the micro formatter power regulator. 

ii 



SERVICE AND WARRANTY 

This PERTEC product has been rigorously checked out by capable quality control 
personnel. The design has been engineered with a precise simplicity which should assure 
a new level of reliability. Ease of maintenance has been taken into consideration during 
the design phase with the result that all components (other than mechanical components) 
have been selected wherever possible from manufacturer's off-the-shelf stock. Should a 
component fail, it may be readily replaced from PERTEC or your local supplier. The unit 
has been designed for plug-in replacement of circuit boards or major components which 
will ensure a minimum of equipment down time. 

PERTEC warrants products of its manufacture to be free from defect in design, 
workmanship, and material under normal use and service for a period twelve (12) months, 
or in the case of flexible disk products 120 days, after the date of shipment. PERTEC 
agrees to repair or replace at its authorized repair center, without charge, all defective 
parts in systems which are returned for inspection to said center within the applicable 
warranty period; provided such inspection discloses that the defects are as specified 
above, and provided further the equipment has not been altered or repaired other than with 
authorization from PERTEC and by its approved procedures, not been subjected to 
misuse, improper maintenance, negligence or accident, damaged by excessive current or 
otherwise had its serial number or any part thereof altered, defaced or removed. All 
defective items released hereunder shall become the property of seller. THIS WARRANTY 
IS IN LIEU OF, AND BUYER WAIVES, ALL OTHER WARRANTIES, EXPRESSED OR 
IMPLIED, INCLUDING THOSE OF MERCHANTABILITY OR FITNESS FOR PURPOSE. 

Please read the instruction manual thoroughly as to installation, operation, maintenance, 
and component reference list. Should you require additional assistance in servicing this 

- equipment, please contact PERTEC SERVICE - our trained service staff will be pleased to 
assist you. 

PERTEC SERVICE 

North America: 

California & Canada - (213) 998-7676 
All other - TOLL FREE (800) 423-5156 
TWX(910)494-2093 

Europe: 

10 Portman Road 
Reading, Berkshire RG31 DU 
England 
Phone Reading (734) 582-115 
TWX (851) 847-101 
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PROPRIETARY NOTICE 

Information contained in this document is copyright by PERTEC Computer 
Corporation and may not be duplicated in full or in part by any person 
without prior written approval of PERTEC Computer Cforporation. Its 
purpose is to provide the User with adequately detailed documentation so as 
to efficiently install, operate, maintain, and order spare parts for the 
equipment supplied. Every effort has been made to keep the information 
contained in this document current and accurate as of the date of 
publication or revision. However, no guarantee is given or implied that the 
document is error-free or that it is accurate with regard to any specification. 
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SECTION I 

GENERAL DESCRIPTION AND SPECIFICATIONS 

1. 1 INTRODUCTION 

This section provides a physical description, functional description, 

arid specifications for the Synchronous Read After Write Tape Trans­

port, Model T7640, manufactured by FCC PER TEC, Chatsworth, 

California. 

1. 2 PURPOSE OF EQUIPMENT 

The tape transport has the capability of recording digital data on 9-track 

magnetic tape at speeds up to 25 ips in 1600 cpi phase encoded ANSI and 

IBM compatible format. The data can be completely recovered when the 

tape is played back on any 9-track phase encoded ANSI and IBM com­

patible transport or its equivalent. 

The transport can also synchronously read any 9-track phase encoded 

magnetic tape at speeds up to 25. 0 ips which has been recorded in ANSI 

and IBM compatible format. 

The transport utilizes a dual-stack read-after-write head which has the 

read and write heads separated by O. 15 inch. This enables simultaneous 

read and write operations to be performed so that data which has just 

been recorded by the write head can be read by the read head after tape 

has moved approximately O. 15 inch. This technique allows writing and 

checking of data in a single pass. 

The transport operates directly from 95v to 230v ac, single phase 48 to 

400 Hz power. 

1-1 6210 
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1. 3 PHYSICAL DESCRIPTION OF EQUIPMENT 

The Model T7640 transport, shown in Figure 1-1, can accommodate tape 

reels up to 7 inches in diameter. All- electrical and mechanical compo­

nents necessary to operate the transport are mounted on the deck casting 

which may be mounted in a standard 19-inch EIA rack. 

In addition to the dual- stack head, the transport is equipped with an erase 

head which is automatically activated when writing. 

Access to the hinged printed circuit boards is from the rear, as shown in 

Figure 1-2. The dust cover, which is also hinged, protects the magnetic 

tape, magnetic head, capstan, and other tape path components from dust 

and other contaminants . 

The operational controls are mounted on the front control panel and are 

accessible with the dust cover door closed. Each indicator is illuminated 

when the relevant function is being performed. Power is supplied through 

a strain-relieved cord with a standard 3-pin plug. Interface. signals are 

Figure 1-1. Model T7640 Tape Transport 
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Figure 1-2. Model T7640 Tape Transport, Rear View 

routed through three printed circuit connectors that plug directly into the 

printed circuit boards. 

The take-up reel is fitted with a non-migrating pick-up strip to facili­

tate tape loading. 

1. 4 FUNCTIONAL DESCRIPTION 

Figure 1-3 shows a block diagram of the system. The transport utilizes 

a single capstan drive for controlling tape motion during the synchronous 

write, synchronous read, and rewind modes. The tape is under a con­

stant tension of 7 ounces, thus eliminating the possibility of tape 11cinch 11 

when the tape reel is placed on a computer transport. 

The capstan is controlled by a velocity servo. The velocity information 

is generated by a de tachometer that is directly coupled to the capstan 

motor shaft and produces a voltage that is proportional to the angular 

velocity of the capstan. This voltage is compared to the reference volt­

age from the ramp generators using operational amplifier techniques and 
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the difference is used to control the capstan motor. This capstan control 

technique gives precise control of tape acceleration and tape velocities, 

thus minimizing tape tension transients. 

During a writing operation, tape is accelerated in a controlled manner to 

the required velocity. This velocity is maintained constant and data char­

acters are written on the tape at a constant rate such that: 

Character Rate Bit density = 
Tape Velocity 

When data recording is complete, the tape is decelerated to zero velocity 

in a controlled manner. 

Since the writing operation relies on a constant tape velocity, Inter­

Record Gaps (IRGs) (containing no data) must be provided to allow for the 

acceleration and deceleration periods. Control of tape motion to produce 

a defined IRG is provided externally by the customer controller, in con­

junction with the tape acceleration and deceleration characteristics de­

fined within the transport. 

During a reading operation, tape is accelerated to the required velocity. 

The acceleration time is such that the tape velocity becomes constant be­

fore data signals are received. 

Nine data channels are presented to the interface. The end of a record 

is detected in the controller using "Missing Pulse Detector" circuits and 

the tape commanded to decelerate in a controlled manner. 

The transport can operate in the Read mode in either the forward or re­

verse direction. 
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When operating in a "shuttling" mode (e.g., synchronous forward, stop, 

synchronous reverse, and stop) no turnaround delay is required between 

the end of one motion command and the beginning of the next motion com­

mand in the opposite direction. 

In addition to the capstan control system, the transport consists of a 

mechanical tape storage system, supply and take-up reel servo systems, 

magnetic head and its associated electronics, and the control logic. 

The mechanical storage system buffers the relatively fast starts and 

stops of the capstan from the high inertia of the supply and take-up reels. 

As tape is taken from or supplied to the storage system, a photoelectric 

sensor measures the displacement of the storage arm and feeds an error 

signal to the reel motor amplifier. This signal is amplified and used to 

control the reel motor such that the reel will either supply or take up 

tape to maintain the storage arm in its nominal operating position. The 

storage arm system is designed to give a constant tape tension as long 

as the arm is within its operating region. This tape path design mini-

mizes tape wear because there is only relative motion of the tape oxide 

at the magnetic head. 

The magnetic head writes and reads the flux transitions on the tape under 

control of the data electronics. Switching from the read-after-write to 

the read-only mode is accomplished by remote command. 

The control logic operates on manual commands to enable tape, once 

loaded, to be brought to Load Point. At this stage, remote commands 

control tape motion, writing, and reading. The logic also provides re­

wind and unload functions in conjunction with the manual REWIND control. 

The transport is also supplied with a photoelectric sensor for detection 

of the Beginning-of-Tape (BOT} tab and End-of-Tape (EOT) tab. The EOT 
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signal is sent as a level to the custom.er while the BOT signal is used 

internally in the transport for control purposes. 

The transport is designed with interlocks to protect the tape from 

dam.age due to component or power failure, or incorrect tape treading, 

and is provided with a tape cleaner to minimize tape contamination. 

1. 5 MECHANICAL AND ELECTRICAL SPECIFICATIONS 

The mechanical and electrical specifications for the tape transport are 

shown in Table 1-1. 

I. 6 INTERFACE SPECIFICATIONS 

Levels: 

Pulses: 

True = Low = Ov to O. 4v (approximately) 

False = High = 3v (approximately) 

Levels as above. Edge transmission delay over 20 feet of 

cable is not greater than 200 nanoseconds. 

The interface circuits are designed so that a disconnected wire results in 

a false signal. Figure 1-4 shows the configuration for which the trans­

mitters and receivers have been designed. 

I CUSTOMER/PERTECl 

I I 
I 
L __ -- ALL RESISTORS IN OHMS 

DTL 844 HIGH =FALSE 
OR EQUIVALENT LOW= TRUE 

I CUSTOMER/PERTEC I 
I +5 VOLTS I 

220 330 I 
__ _J 

DTL 836 OR 846 
OR EQUIVALENT 

Figure 1-4. Interface Configuration 
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Table 1-1 

Mechanical and Electrical Specifications 

Tape (computer grade) 
Width 
Thickness 

Tape Tension 

Reel Diameter 

Reel Capacity (38.1 µm (1.5 mil) tape) 

Recording Mode (IBM Compatible) 

Magnetic Head 

Tape Speed, Standard 

Instantaneous Speed Variation 

Long-Term Speed Variation 

Rewind Speed 
0.317, 0.476 m Is (12.5, 18. 75 ips) transports 
0.633 mis (25.0 ips) transports 

lnterchannel Displacement Error 
Read 
Write 

Stop/Start Time at 0.633 mis (25 ips) 
(inversely proportional to tape speed) 

Stop/Start Displacement 

Beginning of Tape (BOT) and 
End of Tape (EOT) Detectors 

Weight 

Dimensions 
Height 
Width 
Depth (from mounting surface) (See Note 4) 
Depth (total) 

Operating Temperature 

Non-Operating Temperature 

Operating Altitude 

Non-Operating Altitude 

Power 
Volts ac 
Watts (maximum on high line) (See Note 5) 
Frequency 

Mounting 

Electronics 

NOTES: 

12. 7 mm (0.5 inch) 
38.1 µm (1.5 mil) 

1.946 N (7.0 ounces) 

177.8 mm (7.0 inches) (max.) 

182.88 m (600 feet) 

PE 

Dual Stack with Erase Head 

0.633, 0.476, 0.317. m Is 
(25.0, 18.75. 12.5 ips) 

±3% 

±1% 

1.27 m Is (50 ips) nominal 
2.54 mis (100 ips) nominal 

5.08 µm (200 µinches) maximum (See Note 1) 
10.16p.m (400 µinches) maximum (See Note 2) 

15±1 msec 

4.826 t0.5080mm(0.19 +0.02inch) 

Photoelectric (See Note 3) 
IBM Compatible 

11 34 kg (25 pounds) 

222.2 mm (8.75 inches) 
482.6 mm (19.0 inches) 
273.0 mm (10.75 inches) 
326.1 mm (12.84 inches) 

5°C to 45°C (41°F to 113°F) 

-45°C to 71°C (-50°F to 160°F) 

0 to 6,096 m (0 to 20,000 feet) 

0 to 15,240 m (0 to 50,000 feet) 

95, 105, 115, 125, 200, 210, 220. 230, 240. 250 
120 
48 to 400 Hz 

Standard EIA Rack 

All Silicon 

1. The maximum displacement between any two bits of a character when reading an IBM master tape 
using the read section of the read-after-write head is 5.08µm (200 µinches). 

2. The maximum displacement between any two bits of a character on a tape written with all ones 
using the write section of the read-after-write head is 10.16 µm (400 µinches). 

3. Approximate distance from detection area to head gap equals 30.5 mm (1.2 inches). 

I, 4. For optional microformatter, the depth increases 76.2 mm (3 inches) due to the Microformatter 
PCBA and cable clearance. 

L5 .. Transport only. For power consumption of optional microformatter, refer to Section I of the 
microformatter addendum. 
~----
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SECTION II 

INSTALLATION AND INITIAL CHECKOUT 

2. 1 INTRODUCTION 

This section contains a summary of interface lines, information for 

uncrating the transport, as well as the procedure for electrically con­

necting and initially checking out the transport. 

2. 2 UNCRATING THE TRANSPORT 

The transport is shipped in a protective container to minimize the possi­

bility of damage during shipping. 

Place the shipping container in the position indicated on the container. 

Open the shipping container and remove the packing material so the 

transport and its shipping frame can be lifted from the container. 

Lift the transport from the container using the shipping frame and set it 

down so access to the front and rear of the deck is available. 

Check the contents of the shipping container against the packing slip and 

investigate for possible damage. If there is any damage, notify the 

carrier. 

Check the printed circuit boards and all Molex connectors for correct 

installation. Check the plug-in relay for proper seating on the printed 

circuit board immediately above the power transformer. 

CAUTION 

ENSURE THAT ALL PRINTED CIRCUIT CON­

NECTORS ARE PLUGGED IN THE CORRECT 

LOCATION AND ARE FULLY ENGAGED WITH 

THEIR MATING PARTS. DAMAGE TO CIR­

CUITRY CAN OTHER WISE OCCUR. 
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Check the identification label on the back of the tape deck for the correct 

model number and line voltage requirement. If the actual line voltage at 

the installation differs from that on the identification label, the power 

transformer taps should be changed as shown in Figure 4-3. The POWER 

switch/indicator wire should not be moved. 

2. 3 POWER CONNECTIONS 

A fixed, strain-relieved power cord is supplied for plugging into a polar­

ized 11 Sv outlet. For other power sockets, the plug supplied must be 

removed and a correct plug installed. 

29 4 INITIAL CHECKOUT PROCEDURE 

Section III contains a detailed description of all controls. To check the 

proper operation of the transport before placing it in the system, follow 

the specified procedure. 

{ 1) Ensure proper primary connection to the power trans-

former; refer to Paragraph 4. 3. l. 

(2) Load tape on the transport as described in Paragraph 3. 3. 

(3) Turn the transport power on by depressing the POWER 

control. 

(4) Depress the LOAD control momentarily to apply capstan­

motor and reel-motor power. 

(5) Depress the LOAD control momentarily a second time to 

initiate the Load sequence. The tape will move forward 

until it reaches the BOT tab, when it stops. The LOAD 

indicator should become illuminated when the BOT reaches 

the photosensor and remain illuminated until tape moves 

off the Load Point. At this point, there will be no action 

when the LOAD control is depressed. 

2-2 



(6) Check On-line status by depressing the ON LINE control 

repeatedly and observing that the indicator is alternately 

illuminated and extinguished. 

(7) With the transport Off-line (ON LINE indicator not il­

luminated) press the alternate action FORWARD control. 

Run several feet of tape onto the take-up reel and press 

the FORWARD control again to stop the tape. 

Check that if the transport is On-line, the action of the 

FORWARD control is inhibited althou-gh the indicator light 

will still show the status of the control. 

(8) Press the alternate action REVERSE switch. Tape will 

move in the reverse direction until the BOT tab reaches 

the photo sensor, when it will stop. Check that the action 

of the REVERSE control is inhibited when the transport is 

On-line. 

(9) Using the FORWARD control, run several feet of tape onto 

the take-up reel. Depress the REWIND control momen­

tarily to initiate the Rewind mode and illuminate the 

REWIND indicator. Tape will rewind past the BOT tab, 

enter the Load sequence, return to the BOT tab and stop 

with the LOAD indicator illuminated. If the REWIND 

control is momentarily depressed when tape is at BOT, 

the LOAD indicator will be extinguished, the REWIND 

indicator illuminated, and tape will rewind until tape 

tension is lost. This action is used to unload tape. The 

reel can be removed as outlined in Paragraph 3. 3. 2. 

(10) Visually check the components of the tape path for correct 

tape tracking (tape rides smoothly in the head guides, etc.). 
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2. 5 INTERFACE CONNECTIONS 

It is assumed that interconnection of PER TEC and Customer equipment 

uses a harness of individual twisted pairs, each with the following 

characteristics. 

(1) Maximum length of 20 feet. 

(2) Impedance between 110 to 150 ohms. 

(3) 22 or 24 gauge· conductor with minimum insulation 

thickness of O. 01 inch. 

It is important that the ground side of each twisted pair is grounded with­

in a few inches of the board to which it is connected. 

Three printed circuit edge connectors are supplied with each transport. 

These are ELCO connectors, Part No. 00-6007-036-980-002 (PERTEC 

Part No. 503-0036) which can be supplied upon request at no charge. 

The connectors must be wired by the customer and strain relieved as 

shown in Figure 2-1. Interface signals are thus routed directly to and 

from the printed circuit boards. Table 2-1 shows the Input/Output lines 

required. Details relating to the interface are contained in Section III. 

2. 6 RACK MOUNTING THE TRANSPORT 

The physical dimensions of the transport are such that it may be mounted 

in a standard EIA rack; 8-3 /4 inch panel space is required. It requires 

a minimum depth behind the mounting surface of 11 inches (for optional 

microformatter the mounting depth is 14 inches). Unless free access to 

the back of the disk is available, it is desirable to install the interface 

connectors before rack mounting. 

The transport; s mounting holes are for a standard EIA rack. Figure 2-2 

illustrates the procedure for mounting and Figure 2-3 is an installation 
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diagram with dimensions. To rack mount the transport, follow this 

procedure. 

(1) Place the transport on a flat surface with the reels 

facing the operator. Locate the socket wrench and the 

mounting screws supplied with the transport. 

(2) Remove the control panel located on the left front of the 

transport (Figure 2-2(A) ). Removal is most easily 

accomplished by tapping the control panel corners (from 

the rear) with a screwdriver handle or similar object. 

CAUTION 

CARE SHOULD BE TAKEN TO ENSURE THAT 

THE CONTROL PANEL WIRING IS NOT 

STRESSED. 

(3) Remove the three No. 8 one-inch screws holding the 

transport to the shipping frame (Figure 2-2(B) and (C) ). 

(4) Locate the transport in the rack and insert the two socket 

head screws in the access holes on the left front of the 

transport. Do not tighten at this point. 

(5) Open the dust cover and locate the single captive screw 

on the right over the hole in the rack (using the socket 

wrench) and tighten the screw. 

(6) Tighten the two screws on the left and snap the control 

panel into position. 
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Table 2-1 

Interface Connections 

Transport Connector 36 Pin Etched PC Edge Connector 
Mating Connector 36 Pin ELCO 00-6007-036-980-002 

Connector Live Ground 
(Reference Signal* 
Figure 2-1) 

Pin Pin 

,\ JlOl - ~~ 8 • SELECT (ISLT) - 3 • SYNCHRONOUS FORWARD Command {ISFC} 
E 5 • SYNCHRONOUS REVERSE Command (ISRC) 
H 7 • REWIND Command (IR WC) 
L 10 • OFF-LINE Command (IOFFC) 
K 9 • SET WRITE STATUS (ISWS) 
B 2 • OVERWRITE Command (IOVW) ......... T 16 .. READY (IRDY) 
M 11 .. ON-LINE Command 
N 12 .. REWINDING (IR WD) 
u 17 .. END OF TAPE (IEOT) 
R 14 .. LOAD POINT (ILDP) 
p 13 .. FILE PROTECT (IFFT) 

Jl02 A 1 ... WRITE DATA STROBE {IWDS) 
c 3 ., WRITE AMPLIFIER RESET (IWARS) 

--1 ~F 6 • READ THRESHOLD (IRTH2) 
L 10 • WRITE DATA PARITY (IWDP) 
M 11 • WRITE DATA 0 (IWDO) 
N 12 • WRITE DATA 1 (IWDl) 
p 13 ., WRITE DATA 2 (IWD2) 
R 14 ., WRITE DATA 3 (IWD3) 
s 15 • WRITE DATA 4 (IWD4) 
T 16 • WRITE DATA 5 (IWD5) 
u 17 .. WRITE DATA 6 {IWD6) 
v 18 ., WRITE DAT A 7 {IWD7) 

Jl03 1 A .. READ DATA PARITY (IRDP) 
3 c .. READ DATA 0 {IRDO) 

I 4 D .. READ DATA 1 {IRDl) 
8 J ... READ DAT A 2 {IRD2) 

vi 9 K .. READ DATA 3 (IRD3) 
14 R .. READ DATA 4 {IRD4) 
15 s ... READ DATA 5 {IRD5) 

l 
17 u .. READ DATA 6 (IRD6) 
18 v .. READ DATA 7 (IRD7) 

* See Section III for definitions of interface functions. 
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3. 1 INTRODUCTION 

SECTION III 

OPERATION 

This section explains the manual operation of the tape transport and de­

fines the interface functions with regard to timing, levels, and inter­

relationships. 

3. 2 CLEANING THE HEAD AND GUIDES 

The brief operation described in Paragraph 6. 3. 1 must be performed 

daily to realize the data reliability capabilities of the transport. 

3. 3 LOADING TAPE ON TRANSPORT 

The Model T7640 transport, as shown in Figure 3-1, has the supply reel 

(reel to be recorded or reproduced) on the left side, adjacent to the man­

ual controls. The tape must unwind from the supply reel when the reel is 

turned in a clockwise direction. Note that a Write Enable ring on the reel 

is required to close the interlocks which allow writing. 

To load a tape reel (maximum reel size is 7 inches in diameter with 

600 feet of tape), position the reel over the quick-release hub and de­

press the center plunger. This allows the reel to slip over the rubber 

ring on the hub. Press the reel evenly and firmly against the back flange 

of the hub with the center plunger depressed. Release the center plunger. 

The reel is now properly aligned in the tape path and ready for tape 

threading. 

Thread tape along the path shown in Figure 3-1. The tape path is de­

lineated by a fine line on the overlay. The take-up or fixed reel is 

equipped with a retaining strip which greatly facilitates take-up of the 
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tape. It will be necessary to hold the Flux Gate unit away from the head 

during tape threading. It is necessary to lay only approximately 3 inches 

of tape onto the take-up reel and apply a wiping action quickly with the 

finger to produce adequate friction between the tape and reel when tension 

is applied. 

3. 3. 1 BRINGING TAPE TO LOAD POINT (BOT) 

The tape should be manually tensioned and checked for correct seating in 

the guides by rotating the supply hub. To bring the tape to the Load Point: 

( 1) Turn the power on by depressing the POWER control. 

(2) Depress and release the LOAD control. This applies 

power to the capstan and reel motors and brings the tape 

to the correct operating tension. The tape storage arms 

are now in the operating position. 

CAUTION 

CHECK THAT THE TAPE IS POSITIONED COR­

RECT LY ON ALL GUIDES OR TAPE DAMAGE 

MAY RESULT. 

(3) Depress and release the LOAD control a second time. This 

causes tape to move forward at the prescribed operating 

velocity. Check tape tracking in the guides again and close 

the dust cover. 

CAUTION 

THE DUST COVER SHOULD REMAIN CLOSED 

AT ALL TIMES WHEN TAPE IS ON THE TAKE­

UP REEL. DATA RELIABILITY MAY BE IM­

PAIRED BY CONTAMINANTS IF THE COVER 

IS LEFT OPEN. 
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3.3.2 

When the reflective BOT tab reaches the Load Point the 

tape stops with the front edge of the tab approximately 

one inch from the magnetic head gap. The transport is 

now ready to receive external commands. 

UNLOADING THE TAPE 

To unload a recorded tape, complete the following procedure if power has 

been switched off; if power is on, start at Step (3). 

( 1) Turn the power on by depressing the POWER control. 

(2) Depress and release the LOAD control, which applies 

tape tension. 

(3) Depress and release the REWIND control. When the tape 

has rewound to the BOT tab, it comes to a controlled 

stop. The tape overshoots and the transport enters the 

Load sequence to bring the tape to rest at the BOT. 

(4) Depress and release the REWIND control a second time. 

This initiates a further rewind action which continues 

until tension is lost. 

( 5) Open the dust cover and wind the end of the tape onto the 

supply reel. Depress the hub center plunger and remove 

the reel. Close the dust cover. 

3. 4 MANUAL CONTROLS 

The operational controls with indicators are located on the control panel 

on the front of the trans port (see Figure 3-1). The following paragraphs 

describe the functions of these controls. 

3. 4. 1 POWER 

The POWER control is an alternate action switch/indicator which con­

nects line voltage to the power transforrner c When power is turned on, 
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{l) All power supplies are established. 

{2) The ground returns of all motors are open-circuited. 

{3) A reset signal is applied to appropriate control flip-flops. 

3.4.2 LOAD 

The LOAD control is a momentary switch/indicator. Depressing and re­

leasing the control for the first time after power has been applied to the 

transport energizes the servo system by applying ground returns to all 

motors and removes the reset signal. The tape will now be tensioned. 

Depressing and releasing the LOAD control for the second time causes 

tape to move to and stop at the Load Point. The transport is now ready 

to receive external commands. While the BOT tab is located over the 

photo-tab sensor the LOAD indicator is illuminated. The LOAD control 

is disabled after the first LOAD or manual REWIND command has been 

given and can only be re-enabled by loss of tape tension or restoration of 

power after power has been off. 

3.4. 3 ON LINE 

The ON LINE control is a momentary switch/indicator which is enabled 

after an initial Load or Rewind sequence has been initiated. 

Depressing and releasing the switch after an initial Load or Rewind se­

quence is initiated switches the transport to an On-line mode and the 

indicator is illuminated. In this condition the transport can accept ex­

ternal commands, provided it is also Ready and Selected. 

The transport will revert to the Off-line mode if any of the following occur. 

{l) The ON LINE control is depressed a second time. 

(2) An external OFF-LINE command (IOFFC) is received. 

(3) Tape tension is lost. 
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3.4.4 REWIND 

The REWIND control is a momentary switch/indicator which is enabled 

only in the Off-line mode. Depressing and releasing the control causes 

tape to rewind. On reaching the BOT tab, the rewind drive ceases and 

the Load sequence automatically entered. The BOT tab will overshoot 

the photo-tab sensor, move forward, and stop at the Load Point. 

If the REWIND control is depressed and released when tape is at Load 

Point (LOAD indicator illuminated) the tape rewinds off the take-up reel 

and tension is lost. 

The REWIND indicator is illuminated throughout any rewind operation 

including the subsequent Load sequence where relevant. 

A manual REWIND command will override the Load sequence. 

3. 4. 5 WR T EN (WRITE ENABLE) 

This is an indicator which is illuminated whenever power is on and a reel 

of tape, with a Write Enable ring installed, is mounted on the transport. 

3.4.6 1600 CPI 

This is an indicator which is illuminated whenever power is applied to 

the transport. 

3. 4. 7 FORWARD 

The FORWARD control is an alternate action switch/indicator which is 

enabled only in the Off-line mode and when the transport is Ready. 

When the switch is depressed, the indicator is iliuminated and tape will 

move forward at the prescribed speed. When the switch is depressed a-

gain, the tape stops and the indicator is extinguished. 
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If the EOT tab is encountered while moving forward under control of the 

FORWARD switch, the tape stops but the indicator will remain illuminated. 

3. 4. 8 REVERSE 

The REVERSE control is an alternate action switch/indicator which is en­

abled only in the Off-line mode and when the transport is Ready. 

When the switch is depressed, the indicator is illuminated and tape will 

move in the reverse direction at the prescribed speed. When the switch 

is depressed again the tape stops and the indicator is extinguished. 

If the BOT tab is encountered while tape is moving in the reverse direction, 

the tape stops but the indicator will remain illuminated. 

3. 5 INTERFACE INPUTS (CONTROLLER TO TRANSPORT) 

All waveform names are chosen to correspond to the logical true condi­

tion. Drivers and receivers belong to the DTL830 series where the True 

level is Ov to O. 4v, and the False level is between +3v and +5v. Figure 

1-4 is a schematic of the interface circuit. 

3. 5. I SELECT (ISLT) 

This is a level which, when true, enables all of the interface drivers and 

receivers in the transport, thus connecting the transport to the controller. 

It is assumed that all of the interface inputs discussed in the following 

paragraphs are gated with SELECT (ISLT). 

3.5.2 SYNCHRONOUS FORWARD COMMAND (ISFC) 

This is a level which, when true and the transport is Ready (see Para­

graph 3. 6. 1), causes tape to move forward at the specified velocity. When 

the level goes false, tape motion ceases. The velocity profile is trape­

zoidal with nominally equal rise and fall times. 
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3. 5. 3 SYNCHRONOUS REVERSE COMMAND (ISRC) 

This is a level which, when true and the transport is Ready (see Para­

graph 3. 6.1), causes tape to move in the reverse direction at the 

specified velocity. When the level goes false, tape motion ceases. The 

velocity profile is trapezoidal with nominally equal rise and fall times. 

An ISRC will be terminated upon encountering· the BOT tab or ignored if 

given when tape is at Load Point. 

3.5.4 REWIND COMMAND (IR WC) 

This is normally a 1-µsec pulse which, if the transport is Ready, causes 

tape to move in the reverse direction. Upon reaching BOT, the rewind 

ceases and the Load sequence is automatically initiated. Tape now 

moves forward and comes to rest at BOT. 

The REWIND indicator is illuminated for the duration of the rewind and 

the following Load sequence. 

An IR WC is ignored if tape is aiready at BOT. 

The velocity profile is trapezoidal with nominally equal rise and fall 

times of approximately O. 25-second. 

3. 5. 5 SET WRITE STATUS (ISWS) 

This is a level which must be true for a minimum period of 20 µsec after 

the front edge of an ISFC (or ISRC) when the Write mode of operation is 

required. The front edge of the 'delayed ISFC (or ISRC) is used to sample 

the ISWS signal and sets the Write/Read flip-flop in the transport to the 

Write state. 

If the Read mode of operation is required the ISWS signal must be false 

for a minimum period of 20 µsec after the front edge of an ISFC (or ISRC), 
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in which case the Write/Read flip-flop will be set to the Read state. The 

Write/Read flip-flop is also set to the Read state by any of the following. 

( 1) An IR WC or IOFFC. 

(2) Loss of tape tension. 

(3) Switching to the Off-line mode. 

3. 5. 6 WRITE DATA LINES (IWDP, IWDO - IWD7) 

These are phase encoded waveforms representative of data bits which, 

at the time of IWDS, are transferred into the Write flip-flops. The 

transport must be in the Write mode for transfer to occur. 

The Write Data lines should have settled at least O. 5 µsec before the 

leading edge of the IWDS and should remain steady until O. 5 µsec after 

the trailing edge of the IWDS pulse. 

3.5.7 WRITE DATA STROBE (IWDS) 

This is a pulse ( 1 µsec minimum width) for each flux reversal to be 

recorded. The frequency of the IWDS is twice the character transfer 

rate. The IWDP and IWDO - IWD7 levels must be steady for O. 5 µsec 

before, during, and after the IWDS. The trailing edge of IWDS is em­

ployed to trigger the write waveform generator in the transport. 

3. 5. 8 WRITE AMPLIFIER RESET (!WARS) 

The !WARS is employed only in transports which have the overwrite option 

included (see Paragraph 3. 5. 10). This is a pulse (1 µsec minimum width) 

which, when true, turns off the write current in the transport. This 

signal occurs coincidental with the last flux transition of the postamble. 

3. 5. 9 OFF-LINE (IOFFC) 

This is a level or pulse ( 1 µsec minimum width) which resets the On-line 

flip-flop to the false state placing the transport under manual control. 
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It is gated in the transport by SELECT (ISLT) only, allowing an OFF­

LINE command to be given while a rewind is in progress. 

OFF-LINE must.be separated by at least I µsec from a REWIND com­

mand. 

3. 5. IO OVER WRITE (IOVW) 

This is a level which must be true for a period of 20 µsec beginning with 

the leading edge of an ISFC (or ISRC) when the Overwrite mode of 

operation is required. Additionally, the Write mode must be selected 

to enable the Overwrite capability. 

The leading edge of the ISFC (or ISRC) delayed is used to sample the 

IOVW signal and set an Overwrite flip-flop in the transport. 

If the IOVW level is false for a minimum period of 20 µsec beginning 

with the leading edge of an ISFC (or ISR C) the transport will revert to 

a normal Write mode of operation. 

The signal will be used in addition to the ISWS signal when isolated 

records are to be updated. 

The !WARS signal must also be employed with IOVW (see Paragraph 3.5.8). 

3. 5. 11 READ THRESHOLD (IR TH2) 

This is a level which, when true, selects a low threshold level for the 

Read circuits in the transport. This level is selected only when it is 

required to recover very low amplitude data. IR TH2 must be held 

steady for the duration of each recording being read. 
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3.6 INTERFACE OUTPUTS (TRANSPORT TO CONTROLLER) 

It is assumed that all Interface outputs discussed in the following para­

graphs are gated with SELEG T. 

3.6.1 TRANSPORT READY (IRDY) 

This is a level which is true when the transport is ready to accept any 

external command; i.e., when 

3.6.2 

(1) Tape tension is established. 

(2) The initial LOAD or REWIND command has been com­

pleted. 

(3) There is no subsequent REWIND command in pro gr es s. 

(4) The transport is On-line. 

READ DATA (IRDP, IRDO - IRD7) 

The signals on these 9 lines are the outputs of the 9 peak detectors, in­

dividually gated with the outputs of an envelope detector associated with 

each channel. These signals are a replica of the PE waveforms used to 

drive the write amplifiers. 

The characteristics of the threshold detector are such that the signal 

from approximately four successive bits must exceed the threshold level 

before the detector will enable the output gate for its channel. If the sig­

nal suddenly ceases (e.g., due to a dropout) the threshold detector dis­

ables the output gate to its channel approximately two bits after the dropout. 

3.6.3 ON-LINE 

This is a level which is true when the On-line flip-flop is set. When true, 

the transport is under remote control; when false, the transport is under 

local control. 
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3.6.4 LOAD POINT (ILDP) 

This is a level which is true when the transport is Ready and tape is at 

rest with the BOT tab under the photo-tab sensor. The signal goes false 

after the tab leaves the photosensor area. 

3.6.5 END OF TAPE (IEOT) 

This is a level which, when true, indicates that the EOT reflective tab is 

positioned under the photo-tab sensor. 

3.6.6 REWINDING (IR WD) 

This is a level which is true when the transport is engaged in any Rewind 

operation or the Load sequence following a rewind operation. 
-

3.6.7 FILE PROTECT (IFPT) 

This is a level which is true when power is on and a reel of tape (without 

a Write Enable ring installed) is mounted on the transport. 

3.7 INTERFACE TIMING 

3. 7. 1 WRITE AND READ WAVEFORMS 

Figure 3-2 illustrates the PE write and read waveforms. The controller 

generates all command waveforms. 
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Figure 3-2. PE Write and Read Waveforms 
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SECTION IV 

THEORY OF OPERATION 

4. 1 INTRODUCTION 

This section provides a description of the operation of the tape transport. 

The tape transport consists of the mechanical and electronic components 

necessary to handle magnetic tape in such a manner that data can be re­

produced from a tape recorded on any 9-track, phase encoded, ANSI and 

IBM compatible tape transport, and a tape can be generated from which 

data can be completely recovered when played back on any 9-track ANSI 

and IBM compatible tape transport. 

The transport consists of the following components. 

( 1) Power supply 

(2) Capstan drive system 

(3) Tape storage and reel servo systems 

(4) Magnetic head and associated tape guides and cleaner 

(5) Data electronics 

(6) Control logic and interlock system 

4. 2 ORGANIZATION OF THE TRANSPORT 

A highly modular construction has been adopted with all of the major 

components and subassemblies interconnected by means of connectors 

rather than the more conventional wiring techniques (see Figure 4-1). 

Three printed circuit boards are employed. The first, the Tape Control 

PCBA, is mounted on hinged standoffs adjacent to the tape deck. It con­

tains the control logic, the reel servo amplifiers, capstan servo amplifier, 
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Figure 4-1. Organization of the Model T7640 Tape Transport 
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voltage regulators, photo-tab sensor amplifiers, and interlock relay. 

With the exception of the magnetic head, all of the deck-mounted com­

ponents (power supply, motors, tension arm position sensors, photo-tab 

sensors, etc. ) plug directly into locations on the circuit board. A 

printed circuit edge connector carries interface signals to and from the 

board. 

The second hinged board, the Data PCBA, is concerned only with the 

writing and reading of data. Write data enters by means of a printed 

circuit edge connector on one end of the board; data is buffered and trans­

ferred to the write head through the appropriate connector (one of two) 

in the middle of the board. Signals from the read head enter the circuit 

board via the second of the two connectors and are fed to the amplifiers, 

peak detectors, envelope detectors, and transmitters. Digital read sig­

nals are transmitted by means of a second interface edge connector. 

A third board, the EOT /BOT Amplifier PCBA, is mounted on the Write 

Lockout bracket at the rear of the tape deck. 

DC power and three control levels are obtained from the Tape Control 

PCBA via a single harness. 

The harnesses from the three interface connectors are merged, strain 

relieved, and leave the transport. 

4.3 

4. 3. 1 

FUNCTIONAL SUBSYSTEMS DESCRIPTION 

POWER SUPPLY 

Figure 4-2 is a block diagram of the power supply which is in two parts. 

The first part, the power supply module with rectifiers, capacitors, 

transformer, power cord, etc., is fastened to the deck; it is connected 
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to the second part, the +5v and -5v regulators, on the Tape Control 

PCBA by a 6-pin connector. Two connections may be provided for an 

optional 5 volt microformatter regulator. 

Selection of proper ac voltage taps on the power transformer is facili­

tated through use of a coded jumper plug assembly shown in Figure 4-3. 

A cross reference of various line voltages to jumper plug assemblies, 

PER TEC part numbers, and pin connections is also shown. 

The line voltage is connected across the transformer primary when the 

POWER control is depressed. The POWER control neon indicator is 

connected acres s 11 Sv ac, independent of selected line voltage. Unregu­

lated de (at a nominal ±l 2v, or ±21 v for 25 ips transports, under load) is 

used to power the motors and voltage regulators. Two regulated supplies 

are generated. The ±5v supplies are adjusted and regulated within ±0. 2 

percent and can supply up to 2. 0 amps. Since TTL integrated circuits 

are used, it is necessary to use an SCR for "crowbar" protection against 

overvoltage on the +5v line. The circuits used can withstand up to 7v .. 

When the ~Sv line rises to +5. Sv, the SCR connected between the positive 

unregulated supply and Ov is turned on. This holds the voltage on the 

!Cs down rmtil the fuse opens a few milliseconds later. 

4.3.2 CAPSTAN SER VO 

Figure 4-4 is a block diagram of the capstan servo. It consists of two 

parts: the deck mounted capstan drive assembly with the motor­

tachometer combination and the capstan; and, the amplifier and ramp 

generators on the Tape Control PCBA. A relay contact disconnects 

the motor when tape tension is lost. 

Tape is moved by the capstan whose velocity is determined by the velocity 

servo, and the output of one of the two ramp generators. If the Reverse 
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Figure 4-2. Block Diagram of Power Supplies 

TRANSFORMER CODED-PLUG AND JUMPER IDENTIFICATION 

AC LINE PERTEC PIN 2 PIN 8 PIN 11 PIN 24 PIN 23 

VOLTAGE PART NO. TO TO TO TO TO 

95 104586-01 3 1 16 19 

105 104586--02 3 1 9 14 

115 104586-03 6 1 17 22 

125 104586--04 6 1 14 9 

190 104586--05 3 16 19 

200 104586-06 3 16 9 

210 104586-07 3 14 9 

220 104586-08 3 16 9 

230 104586--09 6 17 22 

240 104586-10 6 14 22 

250 104586-11 6 14 9 

Figure 4-3. Transformer Primary Connections 
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Figure 4-4. Capstan Servo Block Diagram 

ramp generator is selected by the logic 7 the voltage at R 1 rises at a rate 

corresponding to the specified start time of the tape. The amplifier then 

accelerates the motor and the tape; the feedback voltage from the tachom­

eter produces current in R4 which tends to reduce the amplifier input cur­

rent produced by the ramp generator. The voltage at R 1 stops rising after 

the specified start time and the velocity builds up to the point where the 

current in R4 approximately equals that in R 1. 

The Forward ramp generator is activated by the SYNCHRONOUS FORWARD 

command (if On-line), or by depressing the FORWARD control (if Off-line), 

or by a Load sequence. The Reverse ramp generator is activated by a 

SYNCHRONOUS REVERSE command (if On-line), or by depressing the 

REVERSE control (if Off-line). The Rewind ramp generator is activated 

by a REWIND command (if On-line), or by depressing the REWIND control 

(if Off-line). When the transport is in the standby condition, the capstan 

position is maintained by motor friction. 
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Both Forward and Reverse ramps rise and fall in a time calculated to 

produce a tape movement of O. 19 ±0. 02 inch when tape reaches the speci­

fied velocity, e.g., 30 milliseconds for a 12. 5 ips transport. 

The Rewind ramp rise and fall time is not critical; it is approximately 

0. 25 second and simply long enough to allow the reel servos to keep up 

with the rise or fall in tape speed. Typical waveforms are shown in 

Figure 4-5. 

4.3.3 REEL SERVOS 

Identical linear position servos control the supply and take-up of tape by 

the reels. Figure 4-6 is a diagram of one reel servo. 

The components of the servo are: tension arm position sensor; pulleys, 

belt, tension arm, and tape reel; reel motor; and, servo amplifier on the 

Tape Control PCBA. 

SYNCHRONOUS _J 
FORWARD 
COMMAND 

SYNCHRONOUS 
REVERSE 
COMMAND 

" RAMP _/ 
GENERATOR 

" / 
TACHOMETER / " VOLTAGE 

' / 

Figure 4-5. Typical Capstan Servo Waveforms 
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The tension arms establish tape tension and isolate the inertia of the 

reels from the capstan. Low-friction ball bearing guides are used to 

minimize tape tension variations. The angular position of the tension 

arm is sensed by a photosensitive potentiometer which produces a volt­

age output proportional to the arm position. This output is amplified and 

drives the reel motor in the direction to center the tension arm. The 

geometry of the tension arm and spring ensures that only negligible tape 

tension changes occur as the storage arm moves through a 30-degree arc. 

With the tape stationary, the storage arms take a position such that the 

amplified tension arm sensor output, when applied to the reel motor, pro­

duces enough torque to balance the spring torque. Initially, the sens or is 

set by rotating the shutter on the tension arm shaft so that the tension 

arms operate in the center of their range. The position of the tension 

arm changes for different steady- state capstan velocities. This occurs 

because the amplifier output varies with the motor back-emf requiring 

corresponding changes in voltages from the potentiometer. 

When the capstan injects a tape velocity transient in either direction, the 

arm moves and the sensor output changes, driving the reel motor in the 

direction to recenter the arm. 

Without tape, the arms rest against the stops and the tension-arm limit 

switch is open, removing power to all motors. 

Each reel motor is driven by a linear amplifier with transitional lead 

servo stabilization. For example, for 12. 5 ips transports, the low-frequency 

gain of the amplifier is 6 volts per volt. The zero of the stabilization net­

work is at 1. 5 Hz and the pole is at 7. 5 Hz. 

With lOv across the potentiometer, the gain is 3 volts per radian. The 

amplifier gain is 6 volts per volt and the motor gain is 15 radians per 
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second per volt. The motor velocity is stepped down by a pulley ratio 

of 4 to 1 so that the open-loop gain (reel velocity divided by arm displace­

ment) is 70 radians per second per radian. From this description, the 

arm displacement for the change in velocity from 12. 5 ips forward to 

12. 5 ips reverse (i.e., 10 radians per second) is approximately one­

seventh radian or 8 degrees. A voltage derived from the Rewind ramp 

generator is added to the feedback from the tension arm sensor. There­

fore, displacement of the tension arm is not required to generate the 

amplifier output at rewind speed, thus minimizing the tension arm stroke 

requirement. 

4.3.4 DATA ELECTRONICS 

Information is recorded on tape in the Phase Encoded (PE) mode. The 

PE system interprets a flux change toward the magnetization direction of 

the IBG as a one bit. A flux change in the opposite direction represents 

a zero bit. A phase flux reversal is written between successive one bits 

or between successive zero bits to establish proper polarity. Thus, up 

to two flux changes are required per bit for the PE method of data en= 

coding. 

The PE method of recording data differs from the NRZI method in that 

the NRZI employs only one flux change in either direction to represent a 

one (1) bit, and the lack of a flux change to represent a zero (0) bit. 

Figure 4-7 illustrates the basic recording waveform components of the 

NRZI and PE modes. Note that in the PE mode there is a flux shift within 

each cell period indicative of a one or zero bit. The direction of mag­

netic flux change on tape at the center of the bit cell determines its value 

(zero or one). 

Figure 4-8 illustrates the relevant 9-track allocation, spacing, and format 

of 1600 cpi PE tape. Consecutive data channels are not allocated to 
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Figure 4-8. 9-Track PE Allocation, Spacing and Format 

4-11 621D 



62 !D 

consecutive tracks. This organization increases tape system reliability 

because the most used data channels are located near the center of tape. 

Consequently, they are least subject to errors caused by contamination of 

tape. 

The data block is preceded by a preamble consisting of 40 bytes of all 

zeros and one byte of all ones. Note that the data block is followed by a 

postamble which is the mirror image of the preamble, i.e., one byte of 

all ones followed by 40 bytes of all zeros. 

NOTE 

The configuration of the preamble and postamble 

bursts are such that during a Read Reverse op­

eration their functions are interchangeable. 

During a Read operation, as tape passes over the Read/Write head, any 

flux pattern recorded on tape (one or zero) generates a waveform in its 

appropriate data track. It is important to note that during a Read Reverse 

operation the Read signal is inverted, i.e. , a one bit is a negative transi­

tion and a zero bit is a positive transition. 

Illustrated in Figure 4-9~:~ are waveforms that occur on a channel during 

a write and read-back operation. Magnetization transitions recorded on 

tape are not perfectly sharp because of the limited resolution of the mag­

netic recording process. 

During read-back, the voltage induced in the head is amplified, dif­

ferentiated, and then applied to a Schmitt trigger and an envelope detector. 

The differentiator and Schmitt trigger form a peak detector. The envelope 

detector performs a gating function. Thus, the output is present on the 

interface line only when a data block is present. 

~:~Foldout drawing: see end of this section. 

4-12 



Figure 4-10* is a block diagram of one channel of data electronics and 

the relevant common control logic. This diagram is used for describing 

system operation. 

4. 3. 4. 1 Operation with a Dual Stack Head 

The 7640 Tape Transport utilizes a dual stack head which enables simul­

taneous read and write operations to take place, thus permitting writing 

and checking of data in a single pass. 

Gap scatte~ in both the write and read heads is held within tight limits so that 

correction is not necessary. Conversely, the ~zimuth angle of both heads is 

not held within such tight limits and correction is therefore necessary. The 

write head adjustment is provided by shimming the fixed head guides adja­

cent to the head so that the tape tracks at 90 degrees to the write head gap. 

4. 3. 4. 2 Data Recording 

Assume that the transport is Selected, Ready, On-line, and has a Write 

Enable ring installed. The WR T POWER control line will therefore be 

at t5v, providing power for the head driver circuits. 

When a SYNCHRONOUS FORWARD command is received, the MOTION 

signal generated on the Tape Control PCBA goes high, removing one input 

of OR gate U7. 

In operation, the front edge of the SYNCHRONOUS FORWARD command 

is delayed and differentiated and the resulting pulse used to sample the 

condition of the SET WRITE STATUS line. If this is true, the following 

action takes place. 

( 1) The Write /Read mode flip-flop is set. 

(2) The NWR T waveform becomes low. 

* "Foldout drawing, see end of this section. 

4-13 621D 



62LJ 

(3) The - 5v driver (Q3) is turned on. 

(4) The erase head is energized. 

(5) The CD input of U3 goes high. The polarity of the field 

from the erase and write heads under these conditions is 

such that tape will be erased in an IBM-compatible direc­

tion. 

Figure 4-11 * is a timing diagram illustrating relationships of signals 

during data recording and should be referred to in conjunction with Fig­

ure 4-10. 

ThP- SFl. command (Plot 1 \ enables the ramn Q'enerator which causes tane - -- - - - - - - ------ -· - - \- - - - I - - - - - - L- 0 - - .L 

to accelerate to the prescribed velocity (Plot 2). After a time (Tl) deter­

mined by the required Inter-Record Gap (IRG) displacement, the WRITE 

DATA inputs (Plot 3) together with the IWDS (Plot 4) are supplied to the 

interface connector. Preamble, data block, and postamble are recorded. 

The WRITE D ... A .. T.A. (IWD} input is received by interface receiver Ul and 

is strobed into flip-flop U3 at the trailing edge of the WRITE DATA 

STROBE (IWDS). On the Write Data lines (IWDP - IWD7) a one is a 

positive-going edge at data flux reversal time and a zero is a negative­

going edge. The phase edge can be positive- or negative-going. Both 

outputs of flip-flop U3 are fed to head driver transistors Ql and Q2, which 

cause current to flow in one half or the other of the center-tap head winding. 

Consequently, magnetization on the tape is maintained in the appropriate 

direction between changeovers and changes direction in accordance with 

the input signal IWD. 

At the completion of the postamble, ISFC goes false after the post-record 

delay time (T2). The ramp generator is disabled and the tape velocity 

decelerates to zero. 

~:<Foldout drawing, see end of this section. 
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The IRG displacement consists of the following. 

( 1) The stop distance: the distance traveled during the tape 

deceleration period to zero velocity. 

(2) The start distance: the distance traveled while tape is 

accelerating to the prescribed velocity. 

(3) An additional distance determined by the pre-record 

time (T 1), from the ISFC command going true to the time 

of the first IWDS and the post-record time (T2), from the 

end of the postamble to ISFC going false. (Time delays 

T 1 and T2 are provided by the customer's controller.) 

4. 3. 4. 3 Overwrite Operation 

The Overwrite function allows updating (rewriting) of a selected record. 

The new data block to be inserted must be exactly the same length as the 

data block being replaced. This restriction is necessary since replacing 

a block of data with a block longer than the original could result in an 

IRG distance which is less than the minimum allowed, or in writing over 

the next record. If the new data is shorter than the existing block, errors 

could result since some unerased portion of the old data would remain. 

Additionally, when write and erase currents are switched off abruptly 

there is a small area of tape which is influenced by the collapsing mag­

netic fields of the heads. This constitutes flux transients on the tape 

which appear as spurious signals when read back. The Overwrite fea­

ture of the 7640 Transport has effectively eliminated this problem by 

turning the write current off slowly while tape is still in motion. 

NOTE 

Refer to PER TEC Application Note No. 70711 

concerning the control and timing restrictions 

associated with Overwrite. 
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To update a previously recorded record the transport must be Selected, 

Ready, On-line, and have a Write Enable ring installed. Additionally, 

the Overwrite (IOVW} signal from the controller must be true and coinci­

dent with ISWS and ISFC. 

Overwrite operation is terminated by the !WARS signal disabling the 

Write Power circuitry. This action causes the write current to ramp 

down to zero as the tape decelerates to rest. The transient pulse, gel).­

erated when the write current is switched off, is spread over a longer 

distance on the tape and produces a negligible signal on replay. 

4. 3. 4. 4 Data Reproduction 

When a SFC is received, the following occurs. 

( 1) The MOTION signal generated on the Tape Control PCBA 

goes true so that NAND gate U4 (Figure 4-10) is enabled. 

(2) The Forward ramp generator is enabled and the tape ac­

celerates to the prescribed velocity. 

Figure 4-12* illustrates typical PE read timing and waveforms and should 

be referred to in conjunction with Figure 4-10. Data signals from the 

magnetic head at a level of approximately 5 to 15 millivolts peak-to-peak 

are fed by a shielded cable to the read amplifier (Plot 2 ). The read am­

plifier gain is adjusted so that the output of the differentiator is 6v peak­

to-peak (Plot 3 ). 

* Foldout drawing, see end of this section. 
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The differentiated signal is fed to a Schmitt trigger which squares the 

signal and outputs it to LINE DRIVER U 4 (Plot 4). The differentiated sig­

nal is also applied to the envelope detector which requires four succes­

sive characters greater than the threshold before its output goes high to 

enable the LINE DRIVER U4 (Plot 5). The output of the envelope de­

tector goes false when the differentiated read signal envelope goes below 

the threshold for more than two successive characters. 

In a dual stack transport, the read system is always enabled whether 

the transport is in the Write or Read mode. However, in the Write mode 

where the reading facility is used to check the data that have been re­

corded, the NWR T waveform is low and a high threshold level of ap­

proximately 30 percent is generated. This ensures that data are written 

with enough margin to assure data recovery when tape is read on another 

transport. 

When the transport is in the Read mode, the NWR T waveform is high and 

a threshold level of approximately 10 percent is generated, which is only 

sufficient to reject system noise. 

The IR TH2 line, when true and the transport is in the Read mode, will 

generate a read threshold of approximately 5 percent to enable the user 

to recover very low amplitude data. Operation at this threshold is recom­

mended only after an attempt has been made to read the data at the normal 

read threshold level. 
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4.3.5 TAPE CONTROL SYSTEM 

The second major electronic subsystem consists of the circuits necessary 

to control tape motion. This includes manual controls, interlocks, and 

logic. The operation can best be described by detailing the Bring-to-Load­

Point sequence, subsequent tape motion commands, the Rewind sequence, 

and subsequent unloading of tape. 

Figure 4-13~:~ is a logic diagram for the Tape Control system. Note that 

the identification of the elements in Figure 4-13 is closely related to the 

Tape Control schematic. One-hundred percent correspondence is not 

possible since the schematic contains many functions which are only 

represented in simplified form in Figure 4-13. 

4. 3. 5. 1 Bring-to-Load-Point Sequence 

The system will be described by considering the sequence required to 

bring a tape to the BOT (Load Point). Figure 4-14 shows the waveforms 

during the operation. 

Associated with each of the momentary manual control switches is a 

"switch clean-up" flip-flop (Ul3-C, Ull-B, Ul-D) which eliminates the 

problems of switch contact bounce. Relay Kl has four changeover con­

tacts, three of which (Kl A, KlB, and KlC) are used to disconnect the reel 

and capstan servo motors, the fourth (KID) is used in conjunction with the 

tension arm limit switch as a system interlock. The tension arm limit 

switch is operated by a cam on the take-up reel tension arm and is closed 

when the arm is in its normal operating position. The tension arm limit 

switch opens at both extremes of the arm travel so that protection against 

over-tension as well as under-tension conditions is provided. 

The Write Lockout (WLO) switch is located on the File Protect assembly 

located behind the supply reel. The switch is closed when a Write Enable 

·'· .,,Foldout drawing, see end of this section. 
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ring is mounted on the supply reel. The probe, which detects the Write 

Enable ring, is retracted when power is switched on and relay Kl is 

closed. A solenoid, whose transistor driver is supplied with base cur­

rent when the LOAD control is depressed or the tension arm limit switch 

is closed, retracts the probe. 

Write current is also supplied upon demand through KID and the WLO 

switch. 

4. 3. 5. 2 Actuate POWER Control 

When power is turned on initially (Plot 1 ), the relay contacts and the 

tension arm limit switch are open. The INTLK-A signal is low and is 

connected either directly or through appropriate gates to the reset inputs 

of the five control flip-flops RWl, RW2, On-line, Load, and FLR (Ul4-A, 

Ul5-B, U9-B, UIS-A, and Ul7-C). 

4. 3. 5. 3 Depress LOAD Control (First Time) 

When the LOAD control is depressed for the first time (Plot 3 L the relay 

driver for Kl is energized, the four contacts close activating the reel 

servos which tension the tape, thus closing the tension arm limit switch. 

The tension arm limit switch supplies an alternate source of base current 

for the relay driver, thus latching the relay (which then remains activated 

after the LOAD control is released). When KID closes, a high level 

appears at the INTLK-A output (Plot 2), removing the reset from the 

control flip-flops. The Load flip-flop Ul 5-A is not set by the first opera­

tion of the LOAD control because at the time that the T input of Ul 5-A 

goes low (which normally sets the flip-flop), the INTLK-A signal is still 

holding the reset input low. 

If, at any time, the tension arm moves outside its operating region, the 

interlock relay de-energizes, power is disconnected from the motors, and 

the INTLK-A signal returns to the low state, resetting the five control 

flip-flops. 
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4. 3. 5. 4 Depress LOAD Control (Second Time) 

When the LOAD control is depressed momentarily a second time (Plot 3 ), 

the following sequence occurs. 

(1) Since the INTLK-A signal is high, the Load flip-flop sets 

and its Q output goes high enabling the Forward ramp 

generator (not shown) that drives the capstan servo. Tape 

accelerates to the specified speed (Plot 9) and continues 

to move until the BOT tab reaches the BOT sensor, at 

which time the BOT signal goes high, enabling one input 

of AND gate U20-B. Also, the single-shot is triggered, 

generating an 0. 5-sec negative-going waveform (NBOTD) 

(Plot 7). 

(2) Since the LOAD waveform and the NRWl waveform are 

high at this time, AND gate U20-B is enabled (Plot 10) 

and the Load flip-flop is reset. This causes the tape to 

decelerate to rest with the photo-tab under the photo-tab 

sensor. 

At this time, all three inputs to AND gate U22-B are high 

so that the ILDP waveform is low indicating that the trans -

port is at Locid Point; the Load lamp driver is enabled. 

At the end of the O. 5-sec delay, the NBOTD waveform 

goes high and, since the other inputs to gate U22-A are 

high at this time, the NREADY waveform at the output of 

gate U22-A goes low (Plot 8), enabling one input to AND 

gate Ul3-B. 

(3) The setting of the FLR flip-flop causes the NFLR wave­

form to go low, disabling AND gate Ul 7-A which inhibits 

the pas sibility of action from further manual LOAD com­

mands. 
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4. 3. 5. 5 Depress ON LINE Control 

If the ON LINE control is momentarily depressed, the On-line flip-flop 

U9-B is set (if it is depressed a second time, U9-B is reset), enabling 

the second input of AND gate Ul3-B. The Q output of flip-flop U9-B en­

ables the On-line lamp driver. The output of gate U3-B goes low, in­

dicating that the transport is Ready. If the transport is Selected, the 

output of inverter U4-C (Selected, Ready, On-line (SRO}) goes high. 

Whenever the transport is On-line, the manual REWIND control is dis­

abled by gate U6-B. 

If the transport is Selected, the ISLT waveform is low. The following 

options a.re available. 

(1) If W2 is not present, then the SLT waveform goes high­

true. 

(2) If W2 is present, SLT goes true only if the transport is 

also On-line. 

(3) If W3 is not present, the SLTA waveform is permanently 

high. This option is used when interrogation of transport 

status lines is required whether the transport is Selected 

or not. 

(4) If W3 is present, the status lines are gated with the SLT 

waveform. 

Whenever the FLR or INTLK-A waveforms are low, the On-line flip-flop 

is held reset by OR gate Ul 1-C, ensuring that the On-line flip-flop cannot 

be set until the interlock has been made and the First-Load-or-Rewind 

(FLR) sequence has been entered. The On-line flip-flop can be reset 

from the interface by the OFF LINE command (OFFC) via interface re­

ceiver UlO-D. 

The transport is now ready to receive external commands. 
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4. 3. 5. 6 Operation From External Commands 

Assuming the transport is Selected, Ready, and On-line (SRO is high), 

receipt of a SYNCHRONOUS FORWARD command will cause the output of 

interface receiver U4-D to go high and the output of AND gate Ul2-C to 

go low. The MOTION signal will go high and the Forward ramp generator 

will be enabled. 

The MOTION signal is delayed approximately 10 µsec, differentiated, and 

a positive-going "GO" pulse generated at the output of differentiator 61. 

This pulse samples the status of the SET WRITE STATUS (ISWS) line. If 

ISWS is true, indicating that the Write mode is required, then the Write I 
Read flip-flop Ul4-B is set and the NWRT waveform goes low. If ISWS is 

false, flip-flop Ul4-B is held reset and the NWR T waveform is high. In 

the case of a SYNCHRONOUS REVERSE command, a similar sequence of 

events occurs. 

If the BOT tab is encountered during the execution of a SYNCHRONOUS 

REVERSE command, the BOT signal goes high and the single-shot is trig­

gered. As a result, AND gate Ul2-D is disabled, inhibiting the action of 

the SYNCHRONOUS REVERSE command. The NBOTD waveform goes low 

for O. 5 second so that the transport becomes Not Ready (via gates U22-A, 

U13-B, and U3-B) for this period of time. 

4. 3. 5. 7 Operation From Control Panel - Forward 

Forward tape motion, in response to a remote input command, was pre­

viously described. When the transport is in the Off-line mode (NONLINE 

is true) and the FORWARD control is depressed, tape will run forward at 

the specified speed until the control is again depressed (or until the trans­

port is placed in the On-line mode). 

NOTE 

The FORWARD control should be deactivated 

prior to placing the trans port in the On-line mode; 

failure to deactivate the FORWARD control will 

cause tape to advance the next time the transport 

is placed in the Off-line mode. 
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The transport cannot write information on the tape when motion is caused 

by the FORWARD control since the Write/Read flip-flop is held reset by 

the Non-line mode via gate Ul3-B. 

4. 3. 5. 8 Operation From Control Panel - Reverse 

Reverse operation is identical to the description for Forward operation 

in Paragraph 4. 3. 5. 7, except for the direction of tape motion. 

4. 3. 5. 9 Rewind Sequence, Case 1 - Tape Not at Load Point 

This is the normal Rewind-to-Load-Point sequence that results from 

either a remote or manual command. Figure 4-15 shows the waveforms 

that occur during the operation. 

In response to either a remote or manual REWIND command given the 

correct conditions, the RWl flip-flop Ul4-A is set (Plot 1). The Q out­

put of the flip-flop enables the Rewind ramp generator and the tape ac -

celerates to the rewind velocity in approximately 0. 25 second (Plot 8). 

When the BOT tab is detected, flip-flop RW2 (Ul5-B) is set on the leading 

edge of the NBOT waveform (Plot 3 ). The 0. 5- sec single- shot is triggered 

(Plot 4). At the end of the 0. 5-sec delay, the trailing edge of the NBOTD 

waveform is differentiated by differentiator o 2, generating a positive -

going BOTDP pulse (Plot 5), which resets RWl via Ul7-B. The Q output 

of flip-flop RW 1 goes high, disabling the Rewind ramp generator so that 

the tape decelerates to rest. The Load flip-flop Ul5-A is also set via 

gates Ul 7-B and Ul6-E. This enables the Forward ramp generator 

(Plot 6 ). 

The timing characteristics of the ramp generators are such that the BOT 

tab overshoots the photosensor and then returns. When the BOT tab is 

detected for the second time, the O. 5-sec single-shot is triggered (Plot 4) 
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and AND gate U20-B is enabled and its output goes low, resetting the 

R W2 and Load flip-flops (Plots 2 and 6 ). The Forward ramp generator 

is thus disabled and the tape decelerates to rest. The delay between the 

LOAD waveform and AND gate U20-B ensures that the reset waveform is 

sufficiently long. At the end of the 0. 5-sec period, the NBOTD waveform 

goes high which causes NREADY to go low and, if SLT is high at this time, 

gate U6 -C is enabled and the SR 0 waveform goes true. 

The Q output of the RW2 flip-flop is low throughout the Rewind sequence 

and is used to generate the REWINDING (IRWD) interface waveform. 

4. 3. 5. 10 Rewind Sequence, Case 2 - Tape at Load Point 

A manual REWIND command initiates the Rewind sequence as just 

described. In this case, however, the tape unwinds from the take-up 

reel and tape tension is lost. Remote REWIND commands are inhibited 

by the NBOT waveform at AND gate US-A; i.e., it is impossible to un­

load tape remotely - operator intervention is required. 

4. 3. 5. 11 Ready Mode From Tape Not at Load Point 

An option is available which allows the transport to be placed in the Ready 

mode after a power-off, power-on sequence even though tape has pre­

viously been brought beyond the Load Point, e.g., in the middle of a reel. 

When this option is present (by deleting jumper W4) depress the LOAD 

control once to establish tape tension, then depress the ON LINE control. 

The READY line will go true and the transport can accept remote com­

mands. 
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SECTION V 

PRINTED CIRCUIT BOARDS THEORY OF OPERATION 

5. 1 INTRODUCTION 

This section contains the theory of operation of the printed circuit boards 

used in the Model 7640 Tape Transport. The schematic and assembly 

drawings for each board are contained at the end of Section VII. 

A better understanding of the logic utilized in the tape transport can be 

gained when the operation of the J -K flip-flop is fully understood. The 

following paragraphs provide a brief summary of the operation of the 

852 J-K flip-flop which is a type commonly used in the system. 

This flip-flop operates on a ' 1Master-Slave" principle. A logic diagram 

of the flip-flop is shown in Figure 5-1. The flip-flop is designed so that 

the threshold voltage of AND gates 101 and 102 is higher than that of AND 

gates 103 and 104. Since operation depends exclusively on voltage levels, 

any waveform of the proper voltage levels can trigger the J -K flip-flop. 

Assume that the trigger voltage is initially low. As the trigger voltage 

goes high, AND gates 103 and 104 are disabled. Subsequently, AND 

gates 101 and 102 are enabled by the trigger pulse, the J and K inputs, 

and the information previously stored at the output of the "slave 11 unit. 

The J and K input information at this time is transferred to the input of 

the 11master" unit. As the trigger voltage goes low, AND gates 101 and 

102 are disabl~J. AND gates 103 and 104 are then enabled and the infor­

mation stored in the ' 1master 11 unit is transferred to the output of the 
11 slave" unit. 
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Figure 5-1. Simplified Logic .uiagram, 
"Master-Slave" Flip-Flop 

THEORY OF OPERATION 

DATA H PCBA 

The following is a description of the Data H PCBA (refer to Schematic 

No. 10 15 8 0 and As s e mb 1 y No. 1 01 5 81). 

The Data H PCBA is approximately 16 inches long with edge connectors 

(J102 and J103) at each end. These are interface connectors and are 

slotted to mate with keys in the mating plugs. There are three additional 

connectors on the Data H PCBA. J 1 is used to connect power and control 

signals from the Tape Control PCBA. J2 and J3 are the connectors into 

which the write and read head cables, respectively, plug. Figure 5-2 il­

lustrates the placement of each connector and test point. 
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5. 2. 1. 1 Circuit Description 

The board operation is described with reference to circuit 100, which is 

identical to circuits 200 through 900. All interface signals relevant to 

writing data (nine WRITE DATA signals, IWDO - IWD7, and WRITE DATA 

STROBE, IWDS) enter via J102 and are terminated by a resistor combina­

tion and an IC inverter. 

Referring to circuit 100, the WRITE DATA PARITY (IWDP) data line is 

terminated by resistors RlOl, RIOZ, and inverter U6-E. IWDP and its 

complement are applied to the "J" and "K" inputs of write buffer flip-flop 

U4-A. At the trailing edge of IWDS, which is applied to the toggle input 

of U4=A from power gate U2-A, flip-flop U4-A copies in the inverse of 

IWDP. 

The outputs of the write buffer flip-flop drive write amplifier transistors 

QlOl and Ql02 whose emitters are taken to +Sv when the WRT POWER 

line (J8-4) is high. The transistor connected to the low (approximately Ov) 

output of the flip-flop will conduct and a current will flow in the associated 

half of the head winding. The center taps of all the windings are connected 

to the collector of Q3 which goes to -Sv when the NWR T signal is false 

(i.e., the transport is in the Write mode). When the WR T POWER line is 

low (approximately Ov) or the NWR T signal is high, writing is inhibited 

because the write amplifier transistors cannot conduct. Similarly, the 

erase current supplied by transistor Ql is inhibited when the WR T POWER 

line is low or the NWRT signal is high. In operation, the write current is 

defined by resistors Rl07 and Rl08. Rl09 is the associated damping re­

sistor. 

To improve the writing characteristics at 3200 flux reversals per inch 

(frpi) the write compensation capacitors ClOl and Cl02 are used to cause 

an overshoot of current on each leading edge. 
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The head windings are phased so that the output of the write buffer flip­

flops, when reset, cause current to flow in the standard "erase" direction. 

The write buffer register is held re set unless the trans port is in the Write 

mode (NWRT is low) and tape is moving (MOTION, J8-6, is high). 

The !WARS signal is received by resistors R22 and R23 but is not used 

on the Data PCBA. A jumper from Jl02-C (Data PCBA) to JlOl-15 

(Tape Control PCBA) routes !WARS to the Overwrite circuitry on the 

Tape Control PCBA. !WARS is issued at the end of writing the postamble 

and is used in conjunction with IOVW to reset the WR T flip-flop on the 

Tape Control PCBA. The purpose of this is to turn off the write and 

erase current so that the adjacent record will not be erased during an 

Overwrite operation. 

When reading data from tape, signals from the read head are fed via 

connector J3 to the read amplifier (Ul6-B) which is one-half of a dual 

operational amplifier IC. The amplifier output is maintained close to 

Ov in the absence of an input signal by the feedback path of resistors 

Rl 14 and Rl 16. The cutoff frequency of the amplifier is determined 

by Cl04 and Rl 14. The operating gain of the amplifier is defined by 

resistor network R114, Rl16 and Rll 7. Rll 7 is a variable resistor 

used in the initial setup to set the differentiator output peak-to-peak 

amplitude. 

Figure 5-3 illustrates typical read signal and timing relationships and 

should be referred to in the following discussion. 

Amplifier Ul 7-B is connected as a differentiator so that a peak in the 

output voltage of Ul6-B (TP103) is changed to a zero crossing at the out­

put of amplifier Ul7-B (TP104). The gain of Ul7-B is determined by 

R118, Rll9, and Cl05. Since the capacitive reactance of Cl05 decreases 

as frequency increases, the gain of Ul 7-B increases with frequency until 
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cut off by C 106 and R 119. Therefore, the amplitude of the envelope at 

TP104 is essentially independent of the data pattern. Rll 7 should be ad­

justed so that the amplitude at TP104 is 6v peak-to-peak. 

The differentiated signal is fed to U22-A, a Schmitt trigger (an amplifier 

with a small amount of positive feedback) which squares and inverts the 

signal (TP105). The read data is then applied to the power NAND gate 

U31-A. 

The output of the differentiator (Ul 7-B) is also fed to the input of the 

Envelope Detector (U22-B). The envelope detector compares the posi­

tive peaks of the differentiator signal (TPl 04) on Pin 9 of U22-B against 

the divided threshold level on Pin 8 of U22-B. The threshold level, when 

the transport is in the Write mode, is approximately 30 percent and is 

determined by R 18 and Rl 9. Q4 and QS are cut off during a Write op­

eration. During a normal Read operation Q4 is conducting and the 

threshold is approximately 10 percent. If R TH2 is true during a Read 

operation, QS also conducts and the threshold drops to approximately 

5 percent. 

During the portion of the positive peak of the differentiated signal the 

output at Pin 12 of U22-B goes to approximately -4v; this also pulls 

Clll to -3. 3v through CR104and causes Ql03 to cut off. When the peak 

falls below the threshold the output of U22-B goes positive and C 111 is 

charged by Rl31 until Ql03 conducts. The charge time for Clll is two 

times the period for a single character. While Ql03 is cut off, Cl09 is 

charging through R 132. When the voltage on C 109 reaches approxi­

mately +2v the conduction level of emitter follower Ql04 enables power 

NAND gate U31-A. Read data from U22-A is presented to the interface 

line when U31-A is enabled by the outputs of U22-B, and the MOTION 

signal being high. The charge time for Cl09 is about four charactertimes. 

If no positive peaks exceed the threshold for two consecutive character 
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periods Clll will charge to +0.7v and cause Ql03 to conduct. Cl09 will 

discharge, until Ql04 conducts, and disables U31-A. Since Cl09 requires 

four character periods to enable U31-A, there must have been four con­

tinuous peaks of the differentiated signal before U31-A was enabled. 
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5.2.2 TAPE CONTROL B 1 PCBA 

The following is a description of the Tape Control Bl PCBA (refer to 

Schematic No. 101291 and Assembly No. 101292). 

The Tape Control PCBA is approximately 16. 5 inches long with an edge 

connector at one end (J 101). This is the interface connector and it is 

slotted to mate with a key in the mating plug. Figure 5-4 illustrates the 

location of each connector and test point. An additional connector (J 14) 

is at the same end of the board and transmits power and control levels 

to the Data PCBA. The power, motors, controls, tension arm sensors, 

photo-tab sensors, and interlocks are all connected to the Tape Control 

PCBA through a row of connectors at the opposite end of the board (J 1 

through Jl3). 

5. 2. 2. 1 Circuit Description 

A description of the logic sequences used in the tape control is detailed 

in Paragraph 4. 3. 5. 

Jl, J4, and J6 are used to connect the REWIND, LOAD, and ON LINE 

controls. Both normally open and closed contacts are used and the switch 

"bounce" is removed by the "clean-up" flip-flops. 

The lamp drivers of circuits 100, 200, and 300 supply the lamp current 

in response to a low input. Depressing the LOAD control turns on relay 

driver Q3. 

J8 is used to connect the tension arm interlock switch and the Write 

Lockout switch and solenoid, when required for writing, to the associ­

ated cireuits on the Tape Control PCBA. 
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When the interlock switch is closed, relay driver Q3 is held conducting, 

closing the normally open relay contacts. The relay voltage is derived 

from an auxiliary supply which decays very rapidly upon loss of line 

voltage. This ensures that the relay drops out, removing motor power 

and write current before the main power supplies have had time to decay 

to the point where inadvertent writing or tape motion could occur. 

Diodes CR3, CR4, CR5, and CR6 eliminate relay arcing when the con­

tacts are opened. The WLO solenoid driver (Q2) is turned on by the ap­

pearance of the WRT POWER level and causes the WLO solenoid to re­

tract the Write Enable ring probe. 

One of two different EOT /BOT amplifier systems may be employed in 

the transport. Some versions utilize circuits 600 and 700 as the EOT 

and BOT amplifiers. In these models, adjustment resistors R602 and 

R 702 are utilized to adjust for the effects of the variable gain of the 

photo-transistors in the photo-tab sensor. 

Some versions utilize an additional EOT /BOT amplifier circuit which is 

mounted on a bracket at the rear of the tape deck. Refer to Paragraph 

5. 2. 3 for details concerning this amplifier. 

The BOT signal is connected to a "Schmitt trigger" (circuit 800) to re­

move the possibility of multiple pulses at the leading and trailing edges 

of the BOT tab. The Schmitt trigger uses one-half of a dual operational 

amplifier IC connected in the positive feedback mode and is set to switch 

at approximately +1. 5v. The output of the BOT and EOT amplifiers drop 

from +3v to approximately Ov upon detection of the photo-tab. The output 

of the Schmitt trigger is inverted and connected to a single-shot (cir-

cuit 900) which produces a O. 5-second pulse triggered by the leading edge 

of the tab. The single-shot pulse width is determined by C901, 
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R903, and R904. The single-shot pulse (NBOTD) is inverted and the 

trailing edge triggers a narrow pulse (BOTDP), whose width is deter­

mined by C6, R27, and R28. 

JlO connects the unregulated +13v and -13v (±21 v for 25 ips transports) 

and the auxiliary 22v ac for the relay to the Taµe Control board. The 

unregulated supplies are used by servo amplifiers (circuits 1300, 1400, 

and 1500) and the +5v and -5v regulators (circuit 1200). 

The regulators supply t5v and -5v to the digital ICs, photo-tab sensors, 

tension arm sensors, etc., and consist of two essentially identical cir­

cuits whose outputs are set by potentiometers Rl202 and Rl208. The 

+Sv and -Sv references are zener diodes CR1201 and CR1205. The out­

put transistors (Ql204 and Ql208) of each regulator are located on the 

heatsink. A "crowbar" overvoltage protection circuit is provided and 

uses zener diode CR1203 to detect an increase in the +5v level to +6v, in 

which case the SCR (CR1204) is fired, which blows the 5-amp fuse on the 

external power supply module and removes the positive unregulated 

voltage. 

J9 connects the three motor assemblies to the servo amplifiers and the 

relay contacts on the Tape Control board. The capstan drive assembly 

has an additional pair of leads which are connected to a tachometer, 

integral with the motor. When the relay is de-energized, the contacts 

short the motor leads, which provides dynamic braking to prevent ta11e 

spillage. When the relay is energized, one side of each motor is con­

nected to Ov and the other to its servo amplifier. 

The capstan servo amplifier (circuit 1500) uses one-half of a dual opera­

tional amplifier as an input stage and discrete transistors to drive the 

high currents in the motor. Output transistors QI 504 and Ql 506 are 

mounted on the heatsinks. The overall gain of the tachometer input is 



determined by Rl511 divided by the sum of Rl504 and Rl505. Pin 5 of 

the IC is the virtual ground point into which the currents from the forward/ 

reverse ramp generator and the rewind ramp generator (circuit 1100), the 

tachometer, and the amplifier output are summed. Tape speed is adjusted 

for both directions by means of Rl501. 

J11 and Jl2 connect the take-up and supply tension arm sensors to the 

reel servo amplifiers on the Tape Control board. The signals from the 

tension arm sensors are amplified by circuits 1300 and 1400, the supply 

reel servo amplifier, and the take-up reel servo amplifier. The low­

frequency gain of the supply reel amplifier is defined by the ratio of 

(Rl312 plus RI313) to Rl303. The high-frequency gain is increased by 

means of Cl302, Cl303, and Rl314. Output transistors Ql306, Ql309, 

Ql406, and Ql409 are located on the heatsink. Resistor R1301 is a 

supplementary input driven from the rewind ramp generator which re­

moves the need for the tension arm to move through a large angle during 

rewind. Resistor R1402 performs the same task for the take-up servo. 

J3 and JZ connect the FOR WARD and REVERSE switches and indicators 

to the ramp generator inputs on the Tape Control board. These are 

alternate action switches. The transport must be Off-line for these 

switches to affect operation. 

J14 is the outlet for connections between the Tape Control and Data 

boards. The power supplies +12v and -12v (or ±18v for 25 ips transports), 

+5v and -5v, and Ov, as well as the MOTION, NWRT, WRT POWER, and 

NHID (NHID not used in this transport) signals associated with the writing 

and reading of data, are picked off from this connector. 

JlOl is the interface connector for tape motion and status signals. ISFC, 

ISRC, and IR WC commands are received and gated with the Select, 

Ready, and On-line status. They then pass on to the ramp generator 
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(circuit 1100), where the digital signals are converted to analog levels 

with controlled transition times which are the inputs to the capstan servo. 

The SFC and SRC are dealt with by a dual-operational amplifier circuit 

whose output levels are determined by the +Sv and -Sv, and the ratios of 

Rll03, Rll05 to Rll 11, and whose rise and fall times are determined by 

the +Sv and -Sv, Rlll3, Rlll4, and Cll04. The transition times are 

varied by means of Rll 13. The R WC is dealt with by the circuit which 

includes QI 103 and Qll04. The rewind speed is determined by the -Sv 

line to which QI 104 saturates when a rewind is in process, and resistor 

RI502 on the capstan servo amplifier. The rise and fall time of the re­

wind speed is determined by RI 118, RI 119, and Cl 108. 

Jumper Wi is not appiicabie in this transport system. 

Jumpers WZ and W3 are used to effect the several Select functions which 

are described in Paragraph 4. 3. 5. 5. 

Jumper W4 provides for the capability of the option where the transport 

can only be placed On-line when at Load Point (W4 inserted), or at any 

place in the tape reel (W4 omitted). 

The Overwrite circuit is basically a R- C ramp utilizing a Darlington­

pair transistor circuit. Write power is applied to pin B of the Overwrite 

circuit (1600) from pin 1 of J8. 

NOTE 

A Write Enable ring must be installed on the 

supply reel to complete the Write Power Inter­

lock circuit. 

When a Write or Overwrite operation is initiated, voltage at pin A of 

circuit 1600 drops sharply to Ov and the +5v charge on capacitor Cl601 

discharges toward Ov. (The RC time of discharge is determined by the 

values of C1601, Rl601.) Transistor Ql601 conducts and causes transistor 
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Ql 602 to conduct. The rate of conduction is determined by the discharge 

time of Cl601. The voltage at the collector of Ql602 rises toward +5v 

as determined by the current flow through Rl604 and 01602. The output 

voltage is supplied via Jl4 pin 4 to the emitter circuits of the write am­

plifiers on the Data PCBA. 

Termination of a Write or Overwrite operation causes the voltage at 

pin A of circuit 1600 to rise sharply to +5v. Conduction of transistors 

Ql601 and Ql602 decrease toward cutoff at a rate determined by (R36 + 

Rl601), Cl601. The output voltage at pin C ramps toward Ov in approxi­

mately 10 milliseconds, thus the write current decreases to 0 as the tape 

decelerates to rest. 

5.2.3 EOT/BOT AMPLIFIER PCBA 

The following is a description of the EOT /BOT Amplifier PCBA which is 

incorporated in some versions of the transport. Refer to Schematic 

101948 and Assembly 101949. 

5. 2. 3. 1 Circuit Description 

JI connects the photo-tab sens or, mounted on the tape deck, to the EOT / 

BOT Amplifier PCBA which is mounted on the write lockout bracket. 

The amplifier is designed to operate on the differential output from the 

EOT and BOT sensors (both tabs are never allowed to be under the sen­

sors simultaneously). This system is basically insensitive to changes 

in ambient conditions. 

In operation, when neither the BOT tab nor the EOT tab is under the 

photosensor, the outputs of the BOT and EOT sensors are high (approxi­

mately +4v) and are adjusted to be equal by the use of variable resistors 

R9 and R3. The bases of Q2 and Q5 are therefore at approximately +4v 
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so that diodes CRl, CR3, and CR2, CR4 are forward biased by current 

flowing via R6 to ground. Thus, the base of Q3 is 1. 2v below that of 

Q2, and the base of Q4 is 1. 2v below that of Q5. Hence, Q2 and Ql, and 

Q5 and Q6 are cut off and the NBOT and NEOT outputs are high (pulled 

up by resistors on the Tape Control PCBA). 

The characteristics of the photosensors are such that the "no tab" volt­

ages, once set to be equal, track adequately with changes in ambient 

conditions to ensure that the NBOT and NEOT outputs remain high. 

When the BOT tab moves under the sensor, its output drops toward Ov. 

Thus, the base of Q5 goes negative while that of Q4 remains referenced 

to the still high output of the EOT sensor. Vvhen the difference of voltage 

between the bases of Q5 and Q4 exceeds 1. 2v current flows in Q5, turn­

ing Q6 on. The NBOT output therefore goes low as required. Similarly, 

when the EOT tab moves under the sensor, the NEOT output goes low. 

The output of the EOT /BOT Amplifier PCBA is connected to J 13 on the 

Tape Control PCBA. 
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SECTION VI 

MAINTENANCE AND TROUBLESHOOTING 

6. 1 INTRODUCTION 

This section provides information necessary to perform electrical and 

mechanical adjustments, parts replacement, and troubleshooting. Sec­

tions IV and V contain the theory of operation of components and circuits 

for reference. 

6. 2 FUSE REPLACEMENT 

The following fuses are located under the control plate (refer to Para­

graph 2. 6, Step (2), for removal of this plate). 

Line Fuse: 1. 5 amp, 3AG, slow blow 

+13v Fuse:>:~ 5 amp, 3AG, fast blow 

6. 3 SCHEDULED MAINTENANCE 

The tape transport is designed to operate with a minimum of maintenance 

and adjustments. Replacement of parts is designed to be as simple as 

possible. Repair equipment is kept to a minimum and only common tools 

are required in most cases. A list of tools required to maintain the tape 

transport is given in Paragraph 6. 7. 

To as sure that the transport operates at its optimum design potential and 

to assure high MTBF, a program of scheduled preventive maintenance is 

recommended. This schedule is given in Table 6-1. 

6. 3. 1 CLEANING THE TRANSPORT 

The transport requires cleaning in five major areas: head and associated 

guides, capstan, roller guides, tape cleaner, and take-up hub. 

,,, 

'''z1v fuse on 25 ips models 
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Table 6-1 

Preventive Maintenance Schedule 

Maintenance Frequency 
Quantity Time Manual 

Operation (Hours) 
to Required Paragraph 

Maintain (Minutes) Reference 

Clean Head, 16 (or start - 5 6. 3. 1 
Guides, Roller of operating 
Guides, and day) 
Capstan 

Clean Tape 80 1 5 6.6.14 
Cleaner 

Clean Take-up 500 1 3 6. 3. 1 

I Hub I I I 

Check Skew, 1,000 - 15 6.6.3, 
Tape Tracking, 6. 6. 9, 
and Speed 6. 5. 7 

Check Head 5,000 1 3 6.6.4 
Wear l 
Replace Reel 10,000 3 30 1 6. 6. 8, I 

I 

Motors and I I I 6. 6. 7 I 
Capstan Motor j l l I i 
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To clean the head and guides, use a lint-free cloth or cotton swab 

moistened in 91 percent isopropyl alcohol. Wipe the head carefully to 

remove all accumulated oxide and dirt. 

CAUTION 

ROUGH OR ABRASIVE CLOTHS SHOULD NOT 

BE USED TO CLEAN THE HEAD AND HEAD 

GUIDES. USE ONLY 91 PERCENT ISOPROPYL 

ALCOHOL. OTHER SOL VENTS, SUCH AS CAR­

BON TETRACHLORIDE, MAY RESULT IN DAM­

AGE TO HEAD LAMINATION ADHESIVE. 

To clean the capstan, use only a cotton swab moistened with 91 percen. 

isopropyl alcohol to remove accumulated oxide and dirt. 

To clean the roller guides, use a lint-free cloth or cotton swab moist­

ened in 91 percent isopropyl alcohol. Wipe the guide surfaces carefully 

to remove all accumulated oxide and dirt. 

CAUTION 

DO NOT SOAK THE GUIDES WITH EXCESSIVE 

SOLVENT. EXCESSIVE SOLVENT MAY SEEP 

INTO THE PRECISION GUIDE BEARINGS, 

CAUSING CONTA:MINATION AND A BREAK­

DOWN OF THE BEARING LUBRICANT. 

The tape cleaner must be removed from the transport for proper cleaning. 

Paragraph 6. 6. 14 details the procedure for removal, cleaning, and re­

installation of the tape cleaner. 
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The take-up hub tape retention strip is cleaned by using a cotton swab 

moistened with 91 percent isopropyl alcohol. 

CAUTION 

USE OF EXCESSIVE SOLVENT WHEN CLEAN­

ING THE TAPE RETENTION STRIP MAY CAUSE 

THE VINYL TO DETERIORATE. 

6. 4 PART REPLACEMENT ADJUSTMENTS 

Table 6-2 indicates the adjustments necessary when a part is replaced. 

The details of the adjustments are given in Paragraphs 6. 5 through 6. 6. 

6. 5 ELECTRICAL ADJUSTMENTS 

Paragraphs 6. 5. 2 through 6. 5. 9 describe the test configurations, test 

procedures, adjustment procedures, and related adjustments for the +5v 

and -5v Regulators, BOT and EOT Amplifiers, Ramp Timing, Tape 

Speed, and Read Amplifier Gain. 

The following equipment (or equivalent) is required. 

(1) Oscilloscope, Tektronix 561 (vertical and horizontal 

sensitivity specified to ::t:3 percent accuracy). 

(2) Digital Volt Meter, Fairchild 7050 (::t:O. 1 percent speci­

fied accuracy). 

(3) Counter Timer, Monsanto Model lOOB (::t:O, 1 percent 

specified accuracy). 

(4) Master Skew Tape, IBM No. 432640. 

(5) Optical Encoder, 500 Line, PERTEC No. 512-1100. 

(6) Hand Held Exerciser, TE-T02, PER TEC No. 895360-01. 
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Table 6-2 

Part Replacement Adjustments 

Time Manual 
Part Replaced Auxiliary Adjustments Required Paragraph 

(Minutes) Reference 

Control Switch None 2 -
Photo-tab Sens or EOT /BOT Potentiom- 10 6.6.5 

eters on Tape Control 
PCBA or EOT /BOT 
Amplifier PCBA 

Tension Arm Tension Arm Shutter 10 6.6.2 
Sensor 

Limit Switch None 10 6. 6. 1 
Assembly 

Capstan Drive Tape Speed, Ramp on 20 6.6.7 
Assembly Tape Control PCBA 

Reel Motors Belt Tension 10 6.6.8 
Assembly 

Power Supply None 20 -
Assembly 

Tape Control +5v and -5v Regulators, 20 6.5.2 
PCBA Tape Speed and Ramps, through 

EOT/BOT 6.5.7.10 

Data PCBA Read Amplifier Gain 15 6.5.8 

EOT/BOT Ampli- EOT /BOT Sensor 10 6. 6. 5 
fier Assembly 

Head Skew Adjustment, Read 30 6.6.4 
Amplifier Gain 6.5.8 

Write Lockout None 10 -
Assembly 

Take-up Hub None 5 -
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6. 5. 1 ADJUSTMENT PHILOSOPHY 

Acceptable limits are defined in each adjustment procedure taking into 

consideration the assumed accuracy of the test equipment specified in 

Paragraph 6. 5. 

When the measured value of any parameter is within the specified ac -

ceptable limits NO ADJUSTMENTS should be made. Should the measured 

value fall outside the specified acceptable limits adjustments should be 

made in accordance with the relevant procedure. 

CAUTION 

SOME ADJUSTMENTS MAY REQUIRE CORRES-

PONDING ADjUSTMENTS IN OTHER PARAM-

ETERS. ENSURE CORRESPONDING ADJUST­

MENTS ARE MADE AS SPECIFIED IN THE IN -

DIVIDUAL PROCEDURES. THE +5 AND -5 

REGULATOR VOLTAGES MUST BE CHECKED 

PRIOR TO ATTEMPTING ANY ELECTRICAL 

ADJUSTMENT. 

When adjustments are made, the value set should be the exact value 

specified (to the best of the operator's ability). 

6.5.2 +5V AND -5V REGULATORS 

The +Sv and -5v regulators are located on the Tape Control PCBA. The 

regulators are adjusted by means of variable resistors RlZOZ (+5v) and 

Rl208 (-Sv). The numerical value of the voltage difference, disregarding 

polarity, between the +5v and - Sv lines must be less than 0. 07v. 
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6. 5. 2. 1 Test Configuration 

(1) Load a 7-inch reel of tape with a Write Lockout ring in 

place. 

(2) Apply power to the transport. 

(3) Depress and release the LOAD control to establish inter­

locks and tension the tape. 

(4) Depress and release the LOAD control a second time. 

Tape will advance to the Load Point and stop. 

6. 5. 2. 2 Test Procedure 

(1) Using a Fairchild DVM Model 7050 (or equivalent) measure 

and note the voltage between TPl 7 (+5v) and TP22 (Ov) on 

the Tape Control PCBA. 

(2) Using a Fairchild DVM Model 7050 (or equivalent) measure 

and note the voltage between TP23 (-5v) and TP22 (Ov) on 

the Tape Control PCBA. 

(3) Acceptable Limits 

(a) +5v Regulator 

• +4. 85v minimum 

• +5. 15v maximum 

(b) -5v Regulator 

• -4. 85v minimum 

• -5. 15v maximum 

(4) Compare the voltages obtained in Steps (1) and (2). 

Voltages must fall within the acceptable limits and the 

difference between the +5v and -5v lines must be less 

than O. 07v. 
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6. 5. 2. 3 Adjustment Procedure 

When the acceptable limits are exceeded or the voltage difference between 

the +5 and -5 voltages exceeds O. 07v, the following adjustments are per­

formed. 

( 1) Adjust variable resistor R 1202 on the Tape Control PCBA 

to +5v as observed at TPl 7. 

(2) Adjust variable resistor Rl208 on the Tape Control PCBA 

to -5v as observed at TP23. 

6. 5. 2. 4 Related Adjustments 

The following areas must be checked and adjusted subsequent to adjusting 

the +5v and -5v regulators. 

6. 5. 3 

(1) BOT /EQT Amplifier (Paragraph 6. 5. 3). 

(2) Ramp Timing (Paragraph 6. 5. 6 ). 

(3) Tape Speed (Paragraph 6. 5. 7). 

BOT /EQT AMPLIFIER SYSTEMS 

There are presently two different EQT /BOT systems used in the Model 

T7640 transport. One EQT /BOT amplifier system is integrated in the 

Tape Control PCBA and is described in Paragraphs 6. 5. 4 and 6. 5. 5. 

The other EQT /BOT amplifier system is a 2 X 4 inch PCBA (Schematic 

101948 and Assembly 101949) located at the rear of the tape deck and is 

shown in Figure 7-2. The following procedure is employed for testing 

and adjusting this EQT I BOT Amplifier PCBA system. 

NOTE 

The + 5 v and - 5 v regulator voltages must be 

checked and adjusted prior to adjusting the EOT I 
BOT Amplifier system. Measurements and ad­

justments should be performed at room tempera­

ture. 
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6. 5. 3.1 Test Configuration (Assembly 101949) 

(1) Load a 7-inch reel of tape with a Write Lockout ring in 

place. 

(2) Apply power to the transport. 

(3) Depress and release the LOAD control to establish in­

terlocks and tension the tape. 

(4) Depress and release the LOAD control a second time. 

Tape will advance to the Load Point and stop. 

6. 5. 3. 2 Test Procedure (Assembly 101949) 

( 1) Advance tape until the reflective BOT tab is past the 

photosensor, i.e., photosensor is over a non-tab area. 

(2) Using a Fairchild DVM Model 7050 (or equivalent} 

measure and note the off-tab voltage between TPl (EOT} 

on the EOT /BOT Amplifier PCBA and TP24 (Ov) on the 

Tape Control PCBA. 

(3) Using a Fairchild DVM Model 7050 (or equivalent) 

measure and note the off-tab voltage between TP2 (BOT) 

on the EOT /BOT Amplifier PCBA and TP24 (Ov) on the 

Tape Control PCBA. 

(4) Acceptable Limits (Off-tab} 

• +4. 5v maximum 

• +3. 25v minimum 

(5) Compare the voltages obtained in Steps (2) and (3). Volt­

ages must fall between the acceptable limits and the dif­

ference between TPl (EOT) and TP2 (BOT) voltages must 

be less than O. 50v. 

(6) Manually position tape until the reflective BOT tab is 

located under the photosensor. 
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(7) Measure and note the on-tab differential voltage between 

TPl and TP2. This voltage difference must be greater 

than 2. Ov. 

(8) Advance tape until the EOT tab is positioned under the 

photo sensor. 

(9) Measure and note the on-tab differential voltage between 

TPl and TP2. This voltage difference must be greater 

than 2. Ov. 

(10) Acceptable Limits (On-tab) 

• On-tab voltage differential between TP 1 and TP2 

must be greater than 2. Ov. 

6. 5. 3. 3 Adjustment Procedure (Assembly 101949) 

When the acceptable limits are exceeded or the off-tab voltage difference 

compared in Paragraph 6. 5. 3. 2, Step (5), is greater than 0. 50v, the fol­

lowing adjustments are performed. 

(1) Verify that the adjusting screws of variable resistors 

R602 and R 702 located on the Tape Control PCBA are 

turned fully clockwise. 

(2) Position tape so that the EOT /BOT reflective tabs are 

clear of the photosensor area. 

(3) Adjust variable resistor R3 on the EOT /BOT Amplifier 

PCBA to +4. Ov as observed at TPl. 

(4) Adjust variable resistor R9 on the EOT /BOT Amplifier 

PCBA to +4. Ov as observed at TP2. 

(5) Interaction between R3 and R9 may cause a voltage dif­

ferential to exist between TPl and TP2. Verify that the 

voltage at TPl is +4. Ov. Repeat Steps (3) and (4) as 

required. 
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(6) Position the tape so that the EOT reflective tab is 

located under the photosensor. 

(7) Measure the on-tab differential voltage between TPl and 

TP2. This voltage must be greater than 2. Ov; if not 

sensor and/or amplifier should be replaced. 

(8) Depress and release the REWIND control. Tape will 

rewind to the BOT, enter a Load sequence, and stop. 

(9) Measure the on-tab differential voltage between TPl and 

TP2. This voltage must be greater than 2. Ov. If the 

measured differential voltage is less than 2. Ov, the 

sensor and/or amplifier should be replaced. 

6. 5. 3. 4 Related Adjustments {Assembly 101949) 

• None 

6.5.4 BOT AMPLIFIER 

For transports not equipped with an EOT I BOT Amplifier PCBA circuit 

700 located on the Tape Control PCBA is utilized as the BOT amplifier. 

The following test and adjustment procedure is employed. 

NOTE 

The +5v and -5v regulator voltages must be 

checked and adjusted prior to adjusting the BOT 

amplifier system. Measurements and adjust­

ments should be performed at room temperature. 
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6. 5. 4. 1 Test Configuration 

( 1) Load a 7-inch reel of tape with a Write Lockout ring in 

place. 

(2) Apply power to the transport. 

(3) Depress and release the LOAD control to establish inter­

locks and tension the tape. 

(4) Depress and release the LOAD control a second time. 

Tape will advance to the Load Point and stop. 

6. 5. 4. 2 Test Procedure 

(1) Manually position tape so that the BOT reflective tab is 

clear of the photosensor area. 

(2) Using a Fairchild DVM Model 7050 (or equivalent) mea­

sure and note the off-tab voltage between TPl 9 and TP24 

(Ov) on the Tape Control PCBA. 

(3) Manuallv oosition taoe so that the BOT reflective tab is 
.I L &. 

positioned under the photo sensor. 

(4) Using a Fairchild 7050 (or equivalent) measure and note 

the on-tab voltage between TPl 9 and TP24 (Ov) on the 

Tape Control PCBA. 

(5) Acceptable Limits 

(a) On-tab 

• +O. 3v maximum 

(b) Off-tab 

• +2. 8v minimum 
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6. 5. 4. 3 Adjustment Procedure 

When the acceptable limits are exceeded the following adjustments are 

performed. 

(1) Manually position tape so that the BOT reflective tab 

is clear of the photosensor area. 

(2) Adjust variable resistor R 702 to a minimum of +2. 8v as 

observed at TPl 9. 

(3) Position tape so that the BOT reflective tab is positioned 

under the photosensor. 

(4) Readjust variable resistor R702, if necessary, to obtain 

an on-tab voltage of less than +O. 2v. 

(5) Position tape so that the BOT reflective tab is clear of 

the photo sensor area and check TPl 9 to ensure that the 

voltage is +2. 8v {minimum). 

(6) Repeat Steps (2) through (5) if necessary. 

6. 5. 4. 4 Related Adjustments 

• None 

6.5.5 EOT AMPLIFIER 

For transports not equipped with an EOT /BOT Amplifier PCBA, circuit 

600 located on the Tape Control PCBA is utilized as the EOT amplifier. 

The following test and adjustment procedure is employed. 

NOTE 

The + 5 v and - 5 v regulator voltages must be 

checked and adjusted prior to adjusting the EOT 

amplifier system. Measurements and adjust -

ments should be performed at room temperature. 
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6. 5. 5. 1 Test Configuration 

(1) Load a 7-inch reel of tape with a Write Lockout ring in 

place. 

(2) Apply power to the transport. 

(3) Depress and release the LOAD control to establish inter -

locks and tension the tape. 

(4) Depress and release the LOAD control a second time. 

Tape will advance to the Load Point and stop. 

6. 5. 5. 2 Test Procedure 

(1) M::anually position the tape so that the EOT reflective tab 

is clear of the photosensor area. 

(2) Using a Fairchild 7050 (or equivalent) measure and note 

the off-tab voltage between TPll and TP24 (Ov) on the 

Tape Control PCBA. 

(3) Manually position the tape so that the EOT reflective tab 

is positioned under the photosensor. 

(4) Using a Fairchild 7050 (or equivalent) measure and note 

the on-tab voltage between TPl 1 and TP24 (Ov) on the 

Tape Control PC BA. 

(5) Acceptable Limits 

(a) On-tab 

• +O. 3v maximum 

(b) Off-tab 

• +2. 8v minimum 
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6. 5. 5. 3 Adjustment Procedure 

When the acceptable limits are exceeded the following adjustments are 

performed. 

(1) Manually position tape so that the EOT reflective tab is 

clear of the photosensor area. 

(2) Adjust variable resistor R602 to a minimum of +2. 8v as 

observed at TPl 1. 

(3) Position tape so that the EOT reflective tab is positioned 

under the photosensor. 

(4) Readjust variable resistor R602, if necessary, to obtain 

an on-tab voltage of less than +O. 2v. 

(5) Position tape so that the EOT reflective tab is clear of 

the photosensor area and check TPl 1 to ensure that the 

voltage is +2. 8v (minimum). 

(6) Repeat Steps (2) through (5) if necessary. 

6. 5. 5. 4 Related Adjustments 

• None 
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6.5.6 RAMP TIMING 

The four tape acceleration and deceleration ramps (Forward and Reverse, 

Start and Stop) are controlled by a single potentiometer adjustment lo­

cated on the Tape Control PCBA. 

This adjustment controls the Start /Stop time and its value is dependent 

upon the tape speed. Start/Stop times should be calculated from the fol­

lowing formula which will result in a constant Start and Stop distance of 

0. 19 inch when the tape speed is correct. 

Start /Stop Time (milliseconds) = Spe;~s(ips) 

Example: 30 millisecond Start/Stop time at iZ. 5 ips 

The ramp adjustment time is chosen to ensure that the correct Start/ 

Stop distance is correlated to the specified Start/Stop time. 

NOTE 

The + 5 v and - 5 v regulator voltages must be 

checked and adjusted prior to adjusting the Ramp 

Timing. Measurements and adjustments should 

be performed at room temperature. 

6. 5. 6. 1 Test Configuration 

(1) Load a 7-inch reel of tape with a Write Lockout ring in 

place. 

(Z) Apply power to the transport. 

(3) Depress and release the LOAD control to establish inter­

locks and tension the tape. 

(4) Depress and release the LOAD control a second time. 

Tape will advance to the Load Point and stop. 
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6. 5. 6. 2 Test Procedure 

(1) Connect a signal probe of a Tektronix Model 561 (or 

equivalent) oscilloscope to TP18 on the Tape Control PCBA. 

(2) Connect the oscilloscope reference probe to TP24 (Ov) on 

the Tape Control PCBA. 

(3) Apply a 5Hz symmetrical square wave with a 3v amplitude 

(+3. Ov to Ov) to the interface line ISFC (JlOl pin C or TP8). 

(4) Synchronize the oscilloscope on the negative-going edge of 

the square wave input. 

(5) Adjust the oscilloscope Variable Vertical (volt/div) control 

to display 0 to 100 percent of the ramp waveform over four 

large divisions on the oscilloscope graticule. 

(6) Observe that the ramp adjustment time intersects 90 per­

cent of the ramp amplitude (18 small divisions of oscil­

loscope graticule). Figure 6-1 illustrates ramp levels 

and timing. 

NOTE 

For reverse operation the ramp is a negative­

going waveform. 

(7) Acceptable limits (90 percent of actual speed). 

(a) 25. 0 ips transports 

• 12. 2 - 13. 4 milliseconds 

{b) 18. 75 ips transports 

• 16. 3 - 17. 9 milliseconds 

(c) 12. 5 ips transports 

• 23. 9 - 26. 5 milliseconds 
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Figure 6 -1. Ramp Levels and Timing 

(8) Remove the square wave input from JlOl pin C (ISFC) 

and apply the square wave input to ISRC line (JlOl pin E 

or TPS). 

(9) With the oscilloscope connected as specified in Step (5), 

observe that the reverse ramp timing is within the limits 

specified in Step (7). 

6. 5. 6. 3 Adjustment Procedure 

When the acceptable limits are exceeded the following adjustments are 

performed. 

(1) Establish the test configuration described in Para­

graph 6. 5. 6. 1. 

(2) Perform the test procedure described in Paragraph 6. 5. 6. 2, 

Steps (1) through (5 ). 
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(3) Adjust variable resistor R 1113 on the Tape Control PCBA 

to obtain ramp adjustment times as follows. 

(a) 25. 0 ips transports 

• 12. 8 milliseconds 

(b) 18. 75 ips transports 

• 1 7. 1 milliseconds 

(c) 12. 5 ips transports 

• 25. 2 milliseconds 

NOTE 

Specified time results in oscilloscope display 

illustrated in Figure 6-1. The ramp adjustment 

time intersects 90 percent of ramp amplitude 

when accelerating and 10 percent of ramp am­

plitude when decelerating. 

(4) Remove the square wave input from ISFC line (JIOI pin C) 

and apply the square wave input to the interface line 

ISRC (JlOl pin E or TFS). 

(5) Observe oscilloscope display of reverse ramp and re­

adjust Rlll3 to obtain ramp time as specified in Step (3). 

6. S. 6. 4 Related Adjustments 

• None 
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6. 5. 7 TAPE SPEED 

In the Synchronous mode, only the forward speed is adjustable. The 

Synchronous Revers-e function utilizes the same voltage reference as 

Synchronous Forward and is not independently adjustable. 

NOTE 

The + 5 v and - 5 v regulator voltages must be 

checked and adjusted prior to adjusting the Tape 

Speed. Measurements and adjustments should 

be performed at room temperature. 

Two methods of tape speed checks and adjustments are given. Para­

graphs 6. 5. 7. 1 through 6. 5. 7. 5 describe the method utilizing an optical 

encoder; Paragraphs 6. 5. 7. 6 through 6. 5. 7.10 describe the strobe disk 

method. 

6. 5. 7. 1 Tape Speed (Optical Encoder Adjustment Method) 

Table 6-3 lists the nominal counter frequency readings to which the tape 

speed is adjusted for 7000 Series tape trans ports. 

Table 6-3 

Counter Frequency Readings 

Tape Speed Counter 
{ips) Frequency 

25.0 4008 

18.75 3006 

12.50 3317 
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Tape speed may be calculated from the following formula used in con­

junction with the specified counter timer. 

c 
V ips = Counter Frequency (Hz) X 500 inches 

where 

C = Capstan Circumference 

Table 6-4 lists the capstan circumference for various tape speeds. 

Table 6-4 

Capstan Circumference 

Tape Speed 
Capstan 

Circumference (ips) (inches) 

25.0 3. 118 

18.75 3. 118 

12.50 1.884 

6. 5. 7. 2 Test Configuration (Optical Encoder Method) 

(1) Couple an Optical Encoder PERTEC Part No. 512-1100 

to the rear of the capstan shaft utilizing a coupling device 

PERTEC Part No. 100124-01. A voltage of 5v de must be 

applied to the Optical Encoder lamp inputs (pins 1 and 2). 

This voltage can be obtained between TPl 7 (+5v) and 

TP22 (Ov) on the Tape Control PCBA. 

(2) Load a 7-inch reel of tape with a Write Lockout ring in 

place. 

(3) Apply power to the transport. 
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( 4) Depress and release the LOAD control to establish inter -

locks and tension the tape. 

(5) Depress and release the LOAD control a second time. 

Tape will advance to the Load Point and stop. 

6. 5. 7. 3 Test Procedure (Optical Encoder Method) 

(1) Connect input probes of Counter Timer Monsanto Model 

1 OOB (or equivalent) to pins 6 and 7 (or pins 8 and 9) of 

the Optical Encoder PERTEC Part No. 512-1100. 

(2) Connect the interface line ISFC (JlOl pin C or TP8) to 

ground. Tape will move in the forward direction. 

(3) Adjust the sample interval of the counter timer to 

monitor the encoder output over a 1- second interval. 

(4) Acceptable limits 

(a) 25. 0 ips transports 

• 4049 maximum 

• 3965 minimum 

(b) 18. 75 ips transports 

• 3036 maximum 

• 2975 minimum 

(c) 12. 5 ips transports 

• 3~58 maximum 

• 3384 minimum 

(5) Remove the ground from JlOl pin C (ISFC) and apply a 

ground to the interface line ISRC (JlOl pin E or TP5). 

Tape will move in the reverse direction. 

(6) With the counter timer connected as specified in Step (1), 

monitor the output of the optical encoder. 
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(7) The reverse tape speed, as monitored with the counter 

timer, must be within the following limits. 

(a) 25. 0 ips transports 

• 4125 maximum 

• 3885 minimum 

(b) 18. 75 ips transports 

• 3095 maximum 

• 2915 minimum 

(c) 12. 5 ips transports 

• 3424 maximum 

• 3226 minimum 

6. 5. 7. 4 Adjustment Procedure (Optical Encoder Method) 

When the forward or reverse tape speeds exceed the specified limits 

the following adjustments are performed. 

(1) Establish the test configuration described in Para­

graph 6. 5. 7. 2. 

(Z) Perform the test procedure described in Paragraph 

6. 5. 7. 3, Steps (1) through (3). 

(3) Adjust the variable resistor R1501 on the Tape Control 

PCBA for the following counter timer value. 

(a) 25. 0 ips trans ports 

• 4008 

(b) 18. 75 ips transports 

• 3006 

( c ) 1 Z • 5 i p s trans po rt s 

• 3317 

(4) Remove the ground from JlOl pin C (ISFC) and apply a 

ground to the interface line ISRC (JlOl pin E or TP5). 
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(5) Monitor the counter timer to ensure that the reverse 

speed is within the acceptable limits established in 

Paragraph 6. 5. 7. 3, Step (7). Repeat Steps (2) through 

(5) as required. 

6. 5. 7. 5 Related Adjustments (Optical Encoder Method) 

• None 

6. 5. 7. 6 Tape Speed (Strobe Disk Adjustment Method) 

Tape speed adjustments made using this method are accomplished by il­

luminating the capstan hub and strobe disk with a fluorescent light source, 

then adjusting the capstan servo until the disk image appears stationary. 

Table 6-5 lists the strobe disks for the various tape speeds. 

It is important to note that if the tape speed is substantially different 

from the nominal, the strobe disk may give an erroneous reading. 

Table 6-5 

Strobe Disks 

PERTEC Tape Speed Light Source 
Part No. (ips) Frequency (Hz) 

101744-08 25.00 60/50 

101744-09 18.75 60 

101744-10 6.25/12.50 60/50 
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Some strobe disks have two concentric sets of strobe marks. The fol­

lowing rules apply to strobe disks marked with multiple sets of strobe 

markings. 

(1) Part No. 101744-08 (25 ips). The outer set of strobe 

markings are utilized when the input power frequency 

for the transport and the fluorescent light source are 

60 Hz. The inner strobe disk is utilized when the trans -

port power and fluorescent light frequency is 50 Hz. 

(2) Part No. 101744-10 (6. 25/12. 5 ips). The outer set of 

strobe markings are utilized when the fluorescent light 

frequency and the transport input power frequency are 

60 Hz. The inner strobe disk is utilized for 50 Hz. 

6. 5. 7. 7 Test Configuration (Strobe Disk Method) 

( 1) Load a reel of tape on the transport. 

(2) Apply power to the transport. 

(3) Depress and release the LOAD control to establish inter­

locks and tension the tape. 

(4) Depress and release the LOAD control a second time. 

Tape will advance to the Load Point and stop. 

6. 5. 7. 8 Test Procedure (Strobe Disk Method) 

(1) Establish the test configuration described in Para­

graph 6. 5. 7. 7. 

(2) Connect the ISFC interface line, JlOl pin C, of the Tape 

Control PCBA to ground. Tape will move in the forward 

direction. 

(3) Observe the appropriate strobe disk image. The image 

should appear stationary. 
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6. 5. 7. 9 Adjustment Procedure (Strobe Disk Method) 

If the strobe disk image observed in Paragraph 6. 5. 7. 8, Step (3), does 

not appear stationary perform the following adjustment. 

• Adjust variable resistor Rl501 located on the Tape Con­

trol PCBA until the appropriate disk image appears sta­

tionary. 

6. 5. 7. 10 Related Adjustments (Strobe Disk Method) 

• None 

6.5.8 READ AMPLIFIER GAIN 

The gain of each of the read amplifiers located on the Data PCBA is in­

dependently adjustable. 

NOTE 

• The Tape Speed must be checked and adjusted 

prior to adjusting the Read Amplifier Gain. 

Read amplifier gain may be determined by reading (in the Read Only mode) 

an all-ones tape which was recorded on the transport. Paragraph 6. 5. 8. 4 

details a method for generating an all-ones tape. A quality tape, such as 

3M 777 should be utilized for this purpose. 

6. 5. 8. 1 Test Configuration 

( 1) Clean the head assembly and tape path as described in 

Paragraph 6. 3. 1. 

(2) Load a pre-recorded tape (see Paragraph 6. 5. 8. 4). 

(3) Apply power to the transport. 

(4) Depress and release the LOAD control to establish inter­

locks and tension the tape. 

(5) Depress and release the LOAD control a second time. 

Tape will advance to the Load Point and stop. 
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6. 5. 8. 2 Test Procedure 

(1) Connect the interface line ISFC (JlOl pin C or TP8) to 

ground. Tape will move forward at the specified velocity. 

(2) Using the signal probe of a Tektronix 561 oscilloscope (or 

equivalent), measure and record the peak-to-peak ampli­

tude of the read amplifier waveforms viewed at TP104 

through TP904 on the Data PCBA. 

NOTE 

Oscilloscope vertical sensitivity should be set 

to display 2 volts per division. 

(3) Acceptable limits (peak-to-peak when utilizing an all-ones 

tape generated on the transport). 

• 6. 5v maximum 

• 4. 9v minimum 

6. 5. 8. 3 Adjustment Procedure 

When the acceptable limits are exceeded the following adjustments are 

performed. 

(I) Establish the test configuration described in Paragraph 

6.5.8.1. 

(2) Connect the interface line ISFC (JI 0 I pin C or TP8) to 

ground. 

(3) Using the signal probe of a Tektronix 561 oscilloscope 

(or equivalent) observe TP104 through TP904 on the 

Data PCBA. Adjust variable resistors R 117 through 

R917 associated with test points to 6. Ov peak-to-peak. 
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6. 5. 8. 4 Generation of All-Ones Tape 

In considering the overall gain of the read system it is important to note 

that the output of the read head is particularly dependent upon the type of 

magnetic tape used and the condition of the tape, i.e., new or used. 

The read amplifier output should be adjusted as detailed in Paragraph 

6. 5. 8. 3, Step (3). A read amplifier whose gain is adjusted too high will 

result in amplifier saturation; gain which is set too low will increase the 

susceptibility to data errors due to dropouts. 

An all-ones tape may be generated as follows. 

(1) Ensure that head assembly and tape path are clean. 

(2) Load a good quality work tape with a Write Enable ring in 

place on the transport. 

(3) Bring the transport to Load Point as described in Para­

graph 6. 5. 3. 1. 

(4) Apply a ground to the interface line ISWS (JlOi pin K). 

(5) Apply a ground to the interface line ISLT (JlOl pin J). 

(6) Apply a ground to the interface line ISFC (JlOl pin C). 

(7) Apply a square wave to interface lines WDP - WD7 

(J102 pins L, M, N, P, R, S, T, U, and V). 

Ov 

~ -J., 
(8) Apply negative-going pulses (+3v to Ov) of 1-µsec dura­

tion to the interface line IWDS (Jl 02 pin A). 

·lv-,n n n r , .. ~: -IU~l LI U 
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(9) Maintain the transport in this record mode for approxi­

mately 5 minutes. 

( 10) Remove the signal source from the interface line IWDS 

(Jl02 pin A). 

( 11) Remove the ground from the interface lines ISWS, ISFC, 

and ISLT (J 101 pins K, C, and J, respectively). 

(12) Remove the signal connected to the interface in Step (7). 

(13) Depress and release the REWIND control; tape will re­

wind to the Load Point and stop. 

6. 5. 8. 5 Related Adjustments 

• None. 

6.5.9 THRESHOLD GENERATOR 

The output voltage of the threshold generator can be checked at TFS on 

the Data PCBA in the different modes of operation. The following values 

are included as a check only; no adjustment procedure is applicable. If 

the limits listed are exceeded, this is indicative of a fault in the thres­

hold circuitry. 

( 1) Write Mode 

e +4. 30v maximum 

• +3. 90v minimum 

(2) Read Mode 

(a) IR TH2 False 

• + 1. 40v maximum 

• +l. OOv minimum 

(b) IRTH2 True 

• +O. 70v maximum 

• +O. 50v minimum 
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6.6 

6. 6. 1 

:MECHANICAL ADJUSTMENTS 

TENSION ARM LIMIT SWITCH 

When the tension arm is resting against its backstop, the position of the 

limit switch roller with respect to the cam should be as shown in Fig-

ure 6-2. At this time the switch contacts should be open. If the relative 

positions of the roller and cam are not as illustrated, the following adjust­

ment is performed. 

(1) Loosen the cam retaining set-screw. 

(2) Rotate the cam on its shaft until the limit switch roller 

is in the posit ion illustrated in Figure 6 - 2. 

(3) Firmly tighten the cam retaining set-screw. 

CAUTION 

THE CAM RETAINING SET-SCREW MUST BE 

TIGHTENED SUFFICIENTLY TO PREVENT 

ROTATION OF THE CAM WHEN THE TENSION 

ARM IMPACTS ON ITS BACKSTOP. 

The limit switch plate is slotted at one mounting screw and may be ro­

tated about the second screw to facilitate setting the switching point of 

the limit switch. The plate should be rotated to a position where the 

limit switch trips with its roller one-half of the distance up the slope 

from its rest position. The switch should be closed when the roller 

moves on the cam lobe between the semi-circular cutouts. 

Replacement of the limit switch is accomplished as follows. 

(1) Unplug the limit switch connector (PS) from JS on the 

Tape Control PCBA. 

(2) Remove the yellow and green leads from the limit switch 

connector (PS) using an extractor tool. 
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6.6.2 

(3) Remove the two mounting screws which mount the limit 

switch to its plate and remove the switch. 

(4) Attach the new limit switch to the plate using the two 

mounting screws removed in Step (3). 

(5) Adjust the limit switch position as described in the pre­

ceeding paragraph. 

(6) Tighten the two mounting screws and recheck position of 

the limit switch roller. 

(7) Connect the limit switch connector (PB) to JS of the 

Tape Control PC BA. 

TENSION ARM POSITION SENSOR 

There are two tension arm position sensors: one on the take-up tension 

arm, and the second on the supply arm. Each of the sensors has a 3-pin 

plug which connects the output of the sensor to the reel servo amplifier 

on the Tape Control PCBA. 

CAUTION 

ENSURE THAT THE +5 AND -5 REGULATED 

VOLTAGES, RAMP TIMING, AND TAPE SPEED 

ARECORRECTASDETAILED IN PARAGRAPHS 

6.5.2, 6.5.6, AND 6.5.7, RESPECTIVELY, 

BEFORE ADJUSTING THE TENSION ARM PO­

SITION SENSORS. 

6. 6. 2. 1 Preliminary Adjustment 

The tension arm photosensors on the supply reel and take-up reel are 

initially adjusted as follows. 

( 1) Remove tape from the transport. 

(2) Establish an environment which ensures that the tension 

arm sensors are shielded from high ambient light. Failure 
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to do so will result in a shift in the arm operating region 

when the unit is rack mounted. 

(3) Loosen the No. 10 retaining nut securing the optical 

shutter to the tension arm shaft. 

NOTE 

Loosen the nut in such a manner that the shutter 

can be rotated by hand, yet there is sufficient 

friction to prevent the setting from changing 

when the nut is tightened. 

(4) Apply power to the transport. 

(5) Rotate the shutter until moving the tension arm to the 

middle of its range stops reel motion. 

NOTE 

The LOAD control must be continuously de­

pressed or the limit switch shorted to facilitate 

this procedure. 

(6) Load a 7-inch reel of tape on the transport. 

(7) Depress and release the LOAD control to establish inter­

locks and tension the tape. 

(8) Depress and release the LOAD control a second time. 

Tape will advance to the Load Point and stop. 

6. 6. 2. 2 Supply Arm Adjustment - Optical Shutter 

When the preliminary adjustments described in Paragraph 6. 6. 2. 1 are 

completed, proceed as follows. 

(1) Apply ground to the interface line ISFC (JlOl pin C or TP8). 

Tape will move forward at the specified velocity. 

(2) When the supply reel is nearly empty remove the ground 

from the interface line ISFC. 

6-33 621D 



(3) Alternately ground the interface line ISRC (JlOl pin E or 

TP5) and the interface line ISFC (JlOl pin C or TP8) so 

that the tape shuttles back and forth. 

(4) Note the total arm movement. 

(5) Re-adjust the shutter, if necessary, so that the arm dis­

placement forward and reverse is approximately equi­

distant about the center of the arm cutout in the overlay. 

(6) Torque the optical shutter retaining nut to 35 inch-pounds 

taking care that the shutter does not move. 

6. 6. 2. 3 Take-up Arm Adjustment - Optical Shutter 

When the supply arm adjustments are completed, proceed as follows. 

(1) Ensure that the limit switch cam (Paragraph 6. 6. 1) is 

centered (limit switch actuating roller rests in approxi­

mately the same position in the cutout with the tension 

arm at each stop). 

(2) Apply ground to interface line ISRC (JlOl pin E or TFS). 

Tape will move in the reverse direction at the specified 

velocity. 

(3) When the take-up reel is nearly empty, remove the ground 

from the interface line ISRC (JlOl pin E or TP5). 

(4) Alternately ground the interface line ISFC (JlOl pin C 

or TP8) and the interface line ISRC (JlOl pin E or TP5) 

so that tape shuttles back and forth. 

(5) Readjust the shutter, if necessary, so that the arm dis -

placement forward and reverse is approximately equi­

distant about the center of the arm cutout in the overlay. 

(6) Depress and release the REWIND control and observe 

that the limit switch roller remains on the top surface of 

the cam. 
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(7) Repeat Steps (1) through (6) as required. 

(8) Torque the optical shutter retaining nut to 35 inch-pounds 

taking care that the shutter does not move. 

6. 6. 2. 4 Tension Arm Sensor Replacement 

The tension arm optical sensors are replaced as follows. 

(1) Loosen the No. 10 retaining nut which secures the 

optical shutter to the tension arm. 

(2) Rotate the shutter to clear the countersunk screws which 

retain the tension arm sensor printed circuit board to 

the deck standoffs. 

(3) Remove two retaining screws from the tension arm 

sensor printed circuit board. 

NOTE 

Retain the two screws removed in Step (3). They 

will be used to mount the replacement sensor. 

(4) Unplug the connector (PU for the take-up reel sensor, 

and Pl2 for the supply reel sensor) from the Tape 

Control PCBA and remove the sensor assembly. 

(5) Mount the replacement assembly on the deck standoffs 

using the two screws which were removed in Step (3). 

(6) Plug the connector (Pll for the take-up reel sensor, 

and Pl2 for supply reel sensor) into the respective jack on 

on the Tape Control PC BA. 

(7) Perform the relevant adjustment procedure detailed in 

Paragraph 6. 6. 2. 
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6. 6. 3 SKEW MEASUREMENT AND ADJUSTMENT 

Transport skew is adjusted by first checking and mechanically adjusting 

write head skew and then checking the read skew. The requirements on 

PE read skew are not as severe as those for NRZI since the PE system 

utilizes a multiple buffer register per channel for read data recovery. 

6. 6. 3. 1 Write Skew Measurement 

An indication of the write head skew may be obtained by observing the 

algebraic sum of the peak detectors at TPlO on the Data PCBA with the 

write head connector plugged into the read head receptacle (J3) on the 

Data PCBA. 

Figure 6-3 illustrates an example of correctly adjusted skew. This 

method of determining the system write head skew is accomplished as 

follows. 

( 1) Disconnect the write head and read head connectors 

from J2 and J3 respectively on the Data PCBA. 

(2) Plug the write head connector into the read head con­

nector (J3) on the Data PCBA. 

(3) Set the vertical sensitivity on the oscilloscope to 

1. 0 volt/cm. 

FiD'll'rP h-3. ·o - . Skf~~ Wav~form (Typical) 
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(4) Set the oscilloscope to trigger on Channel 1 negative slope, 

alternate mode. 

(5) Load an 800-cpi master tape on the transport, bring to 

BOT, and activate the FORWARD control. 

(6) Observe oscilloscope waveform and adjust the horizontal 

time/division fixed and variable controls to display one 

complete cycle. 

NOTE 

With an 800 cpi tape, each half-cycle represents 
1250 µinches. The scope graticule is divided 

into 10 major divisions, each of which is divided 

into 5 divisions; therefore 

2500 µinch _ 50 . h/d" .. 
50 d

. . . - µinc lVlSlOn 
lVlSlOnS 

(7) Observe that the fall time of the waveform viewed at TPlO 

is less than four small divisions of the oscilloscope grati­

cule, i.e., 200 µinches. This measurement should be 

taken between the 95- and 5-percent points of the waveform. 

(8) Disconnect the write head connector from the read head 

jack (J3). Connect the write and read head connections 

to J2 and J3, respectively, on the Data PCBA. 

6. 6. 3. 2 Write Skew Adjustment 

To reduce skew to within acceptable limits the following procedure should 

be performed. 

(1) Perform skew measurement procedure described in Para­

graph 6. 6. 3. 1, Steps (1) through (5). 

(2) While observing the waveform at TPlO on the Data PCBA 

with the 'tape moving in the forward direction, ease the 
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edge of the tape off the head guide cap toward the spring­

loaded washer. This should be done on first one guide, 

then the other. 

NOTE 

Moving the tape one- to two-thousandths of an 

inchfromone of the guides will reduce the skew 

to within the specified range. 

(3) Observe the waveform and determine which movement 

(left or right guide) improves the display. If moving the 

tape off the left guide improved the display, the right 

guide should be shimmed. 

NOTE 

The shims are burr-free, etched, one-half of a 

thousandths inch thick berrylium copper. 

(4) Observe and note the fall time of the waveform observed 

at TPlO with the oscilloscope set up as described in Para­

graph 6. 6. 3. 1, Step (4). 

(5) Since the character spacing at 800 cpi is 1250 µinches, 

the actual skew can be calculated. The skew correction 

provided by the addition of one shim (each shim is 500 µinches 

thick) is 
5~g = 50 µinches. The number of shims used 

must satisfy the following. 

(a) Skew must be reduced to a minimum consistent with 

the maximum number of shims allowable. 

(b) The maximum number of shims used must not exceed 

four. 

Therefore, if, for example the measured skew is 350 

µinches, four shims will yield a skew correction of 200 

µinches (i.e., 4 X 
51~0 = 200 µinches). This satisfies 

the requirements listed in (a) and (b). 

6-38 



(6) Depress and release the FORWARD control; tape motion 

will cease. 

(7) Remove the head guide retaining screw (accessible from 

the rear of the dee k) and remove the guide. 

NOTE 

When removing the guide care should be taken 

not to drop the spring and washer. 

(8) Insert the required number of shims and replace the head 

guides. 

NOTE 

Shim only one head guide. 

(9) Recheck skew measurement as described in Paragraph 

6. 6. 3. 1, Steps (1) through (6). 

6. 6. 3. 3 Read Skew Measurement 

Measurement of read skew is accomplished by reading an all-ones tape 

with the read head connector plugged into the read head receptacle (J3) 

on the Data PCBA. This measurement is accomplished as follows. 
"' 

(1) Set the vertical sensitivity of a Tektronix 561 oscilloscope 

(or equivalent) to l.Ov/cm. 

(2) Set the oscilloscope to trigger on Channel 1, negative 

slope, alternate mode. 

(3) Load an 800 cpi master tape on the transport, bring to 

BOT, and activate the FOR WARD control. 
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6.6.4 

(4) Observe oscilloscope waveform and adjust the horizontal 

time/division fixed and variable controls to display one 

complete cycle. 

NOTE 

With an 800 cpi tape, each half-cycle represents 

1250 µinches. The scope graticule is divided 

into 10 major divisions, each of which is divided 

into 5 divisions; therefore, 

2500 µinch 50 . h/d" .. 
50 d

. . . = µinc lVlSlOn 
lVlSlOnS 

(5) Observe that the fall time of the waveform viewed at TPlO 

is less than eight small divisions of the oscilloscope grati-

cule, i.e., 400 µinches. This measurement should be 

taken between the 95- and 5-percent points of the waveform. 

NOTE 

If the fall time of the waveform is greater than 

400 µinches, perform the Write Skew Adjustment 

(Paragraph 6. 6. 3. 2) and repeat the Read Skew 

Measurement (Paragraph 6. 6. 3. 3). 

HEAD REPLACEMENT 

The head may require replacement for one of two reasons: internal fault 

in the head or cable, or wear. The first reason can be established by 

reading a master tape; the second can be verified by measuring the depth 

of the wear on the head crown. In those heads which have "guttering'' 

(grooves cut on the crown, each side of the tape path), the head should be 

replaced when it has worn down to the depth of the gutter. In those heads 

which do not have guttering, the head wear should be measured with a 

brass shim that is ten-thousandths of an inch thick. The shim width should 

be placed in the worn portion of the head crown with one side butted against 
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the outer worn step. When the upper surface of the shim is below the un­

worn surface of the head crown (i.e., the head has worn to a depth of 

greater than 0. 010 inch) the head should be replaced. 

Replacement of the head is accomplished as follows. 

(1) Remove the head cover. 

(2) Disconnect the head connectors from the Data PCBA. 

(3) Loosen the screws that retain the overlay. 

(4) Remove the two screws that attach the head to the deck. 

(5) Ease the head cable through the hole in the deck. 

(6) Check the replacement head for particles adhering to 

the mounting surface. 

NOTE 

The mounting surface must be free of all foreign 

substances or excessive skew will result. 

(7) Route the head connectors and cable through the overlay 

and the deck. 

(8) Mate the cable connector to J2 and J3 on the Data PCBA. 

(9) Attach the head with the two screws removed in Step (4). 

(10) Set up the read amplifier gains and skew as described in 

Paragraphs 6. 5. 8 and 6. 6. 3, respectively. 

NOTE 

Shim only one head guide. 

(11) Replace the head cover. 

6-41 621D 



6.6.5 PHOTO-TAB SENSOR REPLACEMENT 

Replacement of the photo-tab sensor is accomplished as follows. 

6.6.6 

(1) Disconnect the cable connecting the photo-tab sensor to 

the Tape Control PCBA or the EOT /BOT Amplifier PCBA. 

(2) Remove the screw that retains the sensor assembly (the 

screw is accessible from the rear of the deck). 

(3) Remove all of the photo-tab sensor wires from the Molex 

connector with a Molex pin extractor tool. 

( 4) Pass the cable through the hole in the deck. 

( 5) Insert the replacement photo-tab sensor cable, without 

the connector, through the overlay and deck. Install 

Molex connector. 

(6) Align the surface of the photo- sensor parallel to the tape 

and tighten the retaining screw. 

(7) Adjust the BOT and EOT amplifiers as described in 

Paragraphs 6. 5. 3 through 6. 5. 5. 

FLUX GATE ADJUSTMENT 

Crosstalk can be checked and reduced, if necessary, to within acceptable 

limits by mechanically positioning the flux gate. The check and adjust­

ment procedure is accomplished as follows. 

( 1) Load a reel of tape with a write enable ring installed on 

the transport. Do not pass tape over the capstan. 

(2) Apply power to the transport. 

(3) Bring the transport to Load Point artificially by placing 

a white card between the tape and photosensor assembly 

and depressing the LOAD control. 

(4) Place the transport On-line. 
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(5) Write a continuous all-ones tape (see Paragraph 6. 5. 8. 4). 

(6) Using a Tektronix 561 oscilloscope (or equivalent), with 

the transport operating in the forward direction, observe 

the waveforms at TP104 through TP904 on the Data PCBA. 

(7) Observe that the waveforms viewed in Step (6) are approxi-

mately sinusoidal with no pronounced peaks. The maximum 

allowable crosstalk voltage is 2v peak-to-peak. 

NOTE 

If the waveforms fall within the limit specified, 

no adjustment should be attempted. 

(8) Partially loosen the screws which secure the flux gate 

assembly. Care should be taken to ensure that the flux 

gate spring does not move the assembly. 

(9) Place a white card (e.g., business card) between the flux 

gate and the magnetic head and press the flux gate ass em­

bly lightly against the head. 

(10) Figure 6-4 illustrates the correct relationship between 

the magnetic head and the flux gate. 

NOTE 

It may be necessary to move or rotate the as­

sembly slightly to achieve the best compromise 

between all tracks. 

(11) Tighten the flux gate assembly screws and repeat 

Steps ( 1) through ( 11). 

CAUTION 

ENSURE ADEQUATE CLEARANCE BETWEEN 

THE FLUX GATE AND THE MAGNETIC HEAD 

(0. 005 INCH MINIMUM). FAILURE TO ALLOW 

CORRECT CLEARANCE WILL RESULT IN 

DAMAGE TO THE HEAD. 
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Figure 6-4. Flux Gate Ad iustment ti - --- - ---

6.6.7 CAPSTAN MOTOR ASSEMBLY REPLACEMENT 

Replacement of the capstan motor assembly is accomplished as follows. 

(1) Remove the head cover~ 

(2) Remove the take-up hub by loosening one set-screw 

accessible through the hole in the rim of the hub. 

(3) Remove the capstan by loosening one set-screw accessible 

between the overlay and the deck. 

(4) Loosen screws 'A' through 'H' that retain the overlay (as 

illustrated in Figure 6-2). Note that screw 'F' is a 

No. 6 Allen head screw; this screw must be removed and 

reinstalled with an Allen wrench bit that is at least 

6- 1I2 inches long. 

(5) Remove the trim assembly. 

(6) Disconnect the plug which connects the three deck-mounted 

motors to the Tape Control PCBA. 
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(7) Remove the four leads from the capstan motor (at the con­

nector) using the molex pin extractor tool. 

(8) Loosen the four screws that secure the capstan motor to 

the tape deck. Inspect each screw shank and note the 

number of shims (if any) on each screw. If shims are 

present, note quantity and location. 

(9) Remove the capstan motor. 

(10) Mount the replacement capstan motor. When replacing 

screws, ensure that the same number of shims are used 

in the same positions as noted in Step (8). 

NOTE 

The mounting surface must be free of all foreign 

substances to ensure the perpendicularity of the 

capstan to the tape path. 

(11) Refer to Schematic 101291 for corresponding lead colors 

and pin numbers at J9 on the Tape Control PCBA; insert 

the four leads in the correct location in the plug. 

(12) Connect the plug which connects the motor to the Tape 

Control PCBA. 

(13) Remount the capstan and take-up hub temporarily and 

check the read system skew as described in Paragraph 

6.6.3.1. 

(14) Remove the capstan and take-up hub and reinstall the 

trim assembly. 

(15) Reinstall the capstan and take-up hub. Tighten the set-

screws. 

(16) Replace the head cover. 

6-45 6210 



621D 

6.6.8 REEL SERVO BELT TENSION 

The toothed belts that couple the motors to the reel hubs must have suf­

ficient tension to prevent the teeth from skipping or servo instability due 

to backlash. The belts must not have excessive tension as this will cause 

overloading of the motor or reel shaft bearings in the radial direction. 

Belt tension can be adjusted as follows. 

( 1) Loosen the three screws that fasten the motor mounting 

plate to the dee k standoffs. 

NOTE 

The slots in the motor mounting plate allow mo­

tion of the motor in the line of action of belt ten-

sion. 

(2) Adjust the pulley so that the timing belt is snug. Note the 

last belt tooth that is completely seated in a slot on the 

large pulley. Refer to Figure 6-5. 

(3) Count two to three teeth from the last engaged tooth. Hold 

the large pulley to ensure that it does not turn~ Depress 

the toothed belt at the point between the second and third 

teeth with sufficient force to deflect the belt flush against 

the gear. 

(4) Adjust the drive motor assembly so that the second tooth 

is firmly engaged in a slot on the large pulley but the third 

belt tooth is not engaged. 

(5) Tighten the three screws on the motor mounting plate and 

recheck for the condition in Step (2). 
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BEFORE BELT DEFLECTION, 
LAST TOOTH ENGAGED 

Figure 6-5. Reel Servo Belt Tension Adjustment 
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6. 6. 9 TAPE PATH ALIGNMENT 

Alignment of the supply and take-up guide rollers to the head guides is 

accomplished by using the PERTEC Universal Tape Alignment Tool, 

Part No. 102382-01. This alignment tool is also used to establish guide 

roller parallelism and the positioning of the tape reel. 

Since this tool can be used on all PERTEC tape transports, not all hole 

combinations or tool positions are used on any one transport for align­

ment. Only those holes required to accomplish tape path alignment on 

this model transport will be identified within the text and shown on the 

supporting figures. 

CAUTION 

THE PERTEC ALIGNMENT TOOL IS A PRE­

CISION INSTRUMENT. CARE MUST BE TAKEN 

TO AVOID DAMAGE TO ALL CONTACTING 

SURFACES. STORE TOOL IN THE PROTEC­

TIVE CONTAINER FURNISHED. 

The user of this Universal Tape Path Alignment Tool will note that there 

are 13 clearance holes through the U-frame lettered 'a' through 'm'. 

The crossbar used in conjunction with the U-frame has 4-40 tapped holes 

lettered 'n', 'o', 'p', 'r' and 's'. Three identical knurled 4-40 thumb­

screws are furnished and they will be referred to in the text as thumb­

screws 'A', 'B' and 'C'. 
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6. 6. 10 TAPE PATH ALIGNMENT - TAKE-UP 

6. 6. 1 O. 1 Transport Preparation 

Refer to Figure 6-2 for parts location relevant to the following procedure. 

(1) Remove the protective cover enclosing the head, the 

tape guides and tape cleaner by firming grasping the head 

cover and pulling upward and away from the tape deck. 

(2) Remove machine screws 'A' through 'H' that retain the 

overlay. Note that screw 'F' is an Allen head screw. 

This screw is removed using an Allen wrench with a 

shank at least 6-1 /2 inches long. 

CAUTION 

WHEN REMOVING OVERLAY, CARE MUST BE 

TAKEN TO PREVENT OVERLAY FROM COM­

ING IN PHYSICAL CONT ACT WITH THE HEAD. 

(3) After removal of overlay protect the tape path area of 

the head from damage and contamination by taping a pad 

of soft, non-abrasive, material over the head laminations·. 

(4) Remove tape guide cap screws 'K' and 'L', from each 

fixed tape guide post. Prevent loosening of guide post 

retaining screws 'J' and 'M' by engaging and holding an 

Allen wrench in the respective socket heads. 

(5) Install U-frame to head guide posts using thumbscrews 

'B' and 'C'. 

CAUTION 

ENSURE THAT HEAD CABLE IS NOT DAMAGED 

BY EDGE OF U-FRAME DURING INSTALLA­

TION. 
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6.6.11 

(a) Pass thumbscrew 'B' through U-frame clearance 

hole 'i' and thread into right tape guide post. 

(b) Pass thumbscrew 'C' through U-frame clearance 

hole 'c' and thread into left tape guide post. 

(6) Remove tape cleaner (refer to Paragraph 6. 6.14). 

(7) Depress ring guides on each head guide towards tape 

deck. Secure in place with an adhesive type tape. 

TAKE-UP ARM GUIDE ROLLER 

Refer to the stamped clearance hole lettering on the alignment tool and 

Figure 6-6 in conjunction with the following procedures .. 

6. 6. 11. 1 Take- Up Arm Guide Roller Height Check 

(I) Pass thumbscrew 1A 1 through U-frame clearance hole 

'a' and thread into crossbar hole 'p'. 

(2) Swing take-U:p guide roller away from stop. 

(3) Position crossbar so contact is made between bottom 

side of crossbar and top side of guide roller. Tighten 

thumbscrew 'A' finger tight. 

(4) Determine that the crossbar contacts the center of the 

tape traction area of guide roller. If crossbar is not 

centered, a guide roller height adjustment is required. 

(5) Return take-up arm to rest position. 

NOTE 

Retain crossbar in present location for the fol­

lowing adjustment. 
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6. 6. 11. 2 Take-Up Arm Guide Roller Height Adjustment 

If the take-up arm guide roller height check, performed in Paragraph 

6. 6. 11. 1, indicates a height adjustment is required, proceed as follows. 

(1) With crossbar in place, loosen take-up arm guide roller 

set screw 'D', located on the take-up tension arm. See 

illustration at extreme right of Figure 6-6. 

(2) Center tape traction area of guide roller on crossbar 

when guide roiler is positioned at the midpoint of its 

operating arc. 

(3) When height is established, tighten the take-up guide 

roller set- screw 1D 1
• 

(4) Remove crossbar from U-frame. 

6. 6. 11. 3 Take- Up Arm Guide Roller Parallelism Check 

Check take-up arm guide roller parallelism as follows. 

(I) Reposition crossbar. Pass thumbscrew 'A' through 

U-frame clearance hole 'm' and thread into crossbar 

hole 'p'. 

(2) Swing take-up arm to a position where end section of 

crossbar contacts tape traction area of guide roller. 

(3) Sight along the end section of crossbar that is now in 

contact with the tape traction area of the guide roller. 

(4) Observe an equal contact between the tape traction area 

of the guide roller and the end section of crossbar. 

(5) If a light path is observed between the two surfaces, 

an adjustment is required. 

NOTE 

Retain crossbar in present location for the fol­

lowing adjustment. 
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6. 6. 11. 4 Take- Up Arm Guide Roller Parallelism Adjustment 

If the take-up arm guide roller parallelism check, performed in Paragraph 

6. 6. 11. 3, indicates that an adjustment is required, proceed as follows. 

( 1) Engage an Allen wrench in the head of Allen head lock-

s crew 'E' (Figure 6-6 ). With an open end wrench of 

appropriate size, slightly back off tension arm lock-nut. 

(2) Insert a suitable rod or tool into through-hole 'F'. 

(3) Rotate tension arm until the face of guide roller and the 

contacting surface of the crossbar are parallel. 

(4) Test by sighting between the two surfaces. Observe a 

minimum amount of light between the parallel surfaces. 

(5) Tighten tension arm lock- screw 'E' to a torque setting 

of 20 inch-pounds, nominal. 

NOTE 

Retain crossbar in present location for the fol­

lowing adjustment. 

6. 6. 11. 5 Take- Up Hub Centering Check 

For proper tape stacking, the tape from the guide roller must be centered 

upon the tape retaining area of the hub. To check the centering, proceed 

as follows. 

(1) Position crossbar so there is contact withthe tape re­

tention area of the hub. Tighten thumbscrew 'A' finger 

tight. 

(2) With the crossbar secured in place, observe centering of 

the parallel edges of the crossbar contacting the tape re­

tention area on the hub. 
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(3) If one edge of the crossbar is closed to either edge of 

the hub, a height adjustment is required. 

NOTE 

Retain crossbar in present location for the fol­

lowing adjustment. 

6. 6. 11. 6 Take-Up Hub Height Adjustment 

Take-up hub height adjustment is made as follows. 

( 1) Remove tape retention strip from take-up hub. 

(2) Loosen hub retaining screw 'G'. 

(3) Adjust hub to required height so centerline of hub 

aligns with centerline of crossbar. 

(4) Tighten retaining screw 'G'. 

(5) Replace tape retention strip. 

NOTE 

Retain crossbar in present location for the fol­

lowing adjustment. 

6. 6. 11. 7 Capstan Height and Parallelism Check 

Capstan height adjustment is accomplished as follows. 

( 1) Position crossbar so bottom surface contacts tape 

transporting area of capstan. Tighten thumbscrew 'A'. 

(2) Observe contacting area between crossbar and tape 

transporting area. Observe an equal display of tape 

traction area on each side of crossbar. 

(3) Rotate capstan hub and observe any out-of-roundness 

between crossbar and tape traction area. 
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(4) If capstan does not run true, check tightness of capstan 

motor mounting screws. Recheck for out-of-round 

condition of capstan. Replace capstan if tightening of 

motor mounting screws does not correct out-of-round 

condition. 

(5) If capstan requires centering (height adjustment) loosen 

setscrew in capstan flange and adjust height to conform 

to requirements of Step (2). 

(6) Remove crossbar from U-frame. 

6. 6. 11. 8 Tape Head Guide Check (Right Guide) 

(1) Reposition crossbar. Pass thumbscrew 'A' through 

U-frame clearance hole 'f' and thread into crossbar 

hole 'p'. 

(2) Position narrow section of crossbar against tape trans­

porting area of head guide. Tighten thumbscrew 'A' 

finger tight. 

(3) Observe contacting area between crossbar and tape 

transporting area. 

(4) Determine that head guide is parallel and contacts entire 

narrow section of crossbar. 

(5) If tape guide is not parallel to crossbar, loosen head 

guide retaining screw on back of tape deck and rotate 

head guide post. 

(6) Tighten head guide post retaining screw and recheck. 

(7) Remove crossbar from U-frame. 

6. 6. 11. 9 Return Transport To Operation Status 

(1) Remove U-frame from guide posts. 
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(2) Replace tape guide caps, remove adhesive-type tape 

from ring guides. 

(3) Clean and install tape cleaner. 

(4) Replace overlay. Perform Steps (1) and (2) of Para­

graph 6. 6. 10. 1 in reverse order. 

(5) Perform inspection of transport for general condition 

of servo belts and condition of wiring. 

(6) Replace alignment tool in case. 

6. 6.12 TAPE PATH ALIGNMENT - SUPPLY 

6. 6. 12. I Transport Preparation 

Refer to Figure 6-2 for parts location relevant to the following procedure. 

(1) Remove the protective cover enclosing the head, the tape 

guides and tape cleaner by firmly grasping the head 

cover and pulling upward and away from the tape deck. 

(2) Remove machine screws 'A' through 'H' that retain the 

overlay. Note that screw 'F' is an Allen head screw. 

This screw is removed using an Allen wrench with a 

shank at least 6-1 /2 inches long. 

CAUTION 

WHEN REMOVING OVERLAY, CARE MUST BE 

TAKEN TO PREVENT OVERLAY FROM COM­

ING IN PHYSICAL CONTACT WITH THE TAPE 

AREA OF THE HEAD. 

(3) After removal of overlay protect the tape path area of the 

head from damage and contamination by taping a pad of 

soft, non-abrasive, material over the head laminations. 
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(4) Remove tape guide cap screws 'K' and 'L' from each 

fixed tape guide post. Prevent loosening of guide post 

retaining screws 'J' and 'M' by engaging and holding an 

Allen wrench in the respective socket heads. 

(5) Install U-frame to head guide posts using thumbscrews 

'B' and 'C'. 

CAUTION 

ENSURE THAT HEAD CABLE IS NOT DAMAGED 

BY EDGE OF U-FRAME DURING INSTALLA­

TION. 

(a) Pass thumbs crew 'B' through U -frame clearance 

hole 'i' and thread into right tape guide post. 

(b) Pass thumbscrew 'C' through U-frame clearance 

hole 'c' and thread into left tape guide post. 

(6) Remove tape cleaner. (Refer to Paragraph 6. 6. 14.) 

(7) Depress ring guides on each head guide towards tape 

deck. Secure in place with an adhesive-type tape. 

SUPPLY ARM GUIDE ROLLER 

Refer to the stamped clearance hole lettering on the alignment tool and 

Figure 6-7 in conjunction with the following procedures. 

6. 6. 13. 1 Supply Arm Guide Roller Height Check 

(1) Pass thumbscrew 'A' through U-frame clearance hole 'a' 

and thread into hole 'n' of crossbar. 

(2) Position crossbar so contact is made between bottom 

side of supply guide roller and top surface of crossbar. 

(3) Swing supply guide roller away from stop to a point mid­

way of its operating arc. Tighten thumbscrew 'A' finger­

tight. 
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(4) Determine that the crossbar contacts the center of the 

tape traction area of the guide roller. If crossbar is 

not centered, a guide roller height roller adjustment is 

required. 

(5) Return supply arm to rest position. 

NOTE 

Retain crossbar in present location for the fol­

lowing adjustment. 

6. 6. 13. 2 Supply Arm Guide Roller Height Adjustment 

If the supply guide roller height check, performed in Paragraph 6. 6. 13. 1, 

indicates a height adjustment is required, proceed as follows. 

( 1) With crossbar in place, loosen supply guide roller set­

screw 'D', located on the supply tension arm. See 

illustration at extreme right of Figure 6-8. 

(2) Center tape traction area of guide roller on crossbar 

when guide roller is positioned at the midpoint of its 

operating arc. 

(3) When height is established, tighten supply guide roller 

set- screw 'D'. 

(4) Remove crossbar from U-frame. 

6. 6. 13. 3 Supply Arm Guide Roller Parallelism Check 

(1) Reposition crossbar. Pass thumbscrew 1A 1 through 

U-frame clearance hole 'e' and thread into crossbar 

hole 'p'. 

(2) Swing supply arm to a position where end section of 

crossbar contacts tape traction area of guide roller. 
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(3) Sight along the end section of crossbar that is now in 

contact with the tape traction area of the guide roller. 

(4) Observe an equal contact between the tape traction area 

of the supply roller and the end section of the crossbar. 

(5) If a light path is observed from edge to edge, an adjust­

ment between the two surfaces is required. 

NOTE 

Retain crossbar in present location for the fol­

lowing adjustment. 

6. 6. i3. 4 Suppiy Arm Guide Roiler Paraileiism Adjustment 

If the supply guide roller parallelism guide check, performed in Para- 1 

graph 6. 6. 13. 3, indicates that an adjustment is required, proceed as 

follows. 

( 1) Engage an Allen wrench in the head of the Allen head 

lock- screw 'E' (Figure 6= 7). With an open end wrench 

of appropriate size, slightly back off tension arm lock­

nut. 

(2) Insert a suitable rod or tool into the through-hole 'F'. 

(3) Rotate tension arm until the face of the guide roller and 

the contacting surface of the crossbar are parallel. 

(4) Test by sighting between the two surfaces. Observe a 

minimum amount of light between the two surfaces. 

(5) Tighten tension arm lock- screw 'E' to a torque setting 

of 20 pinch-pounds, nominal. 

NOTE 

Retain crossbar in present location for the fol­

lowing adjustment. 
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6. 6. 13. 5 Tape Head Guide Alignment Check (Left Guide) 

(1) Loosen thumbscrew 'A'. 

(2) Position crossbar so lower surface contacts the tape 

head guide. Tighten thumbscrew 'A'. 

(3) Observe contacting area between crossbar and head guide. 

(4) Determine that head guide is parallel and contacts entire 

width of crossbar. 

(5) If not parallel to crossbar,, loosen head guide retaining 

screw on back of tape deck and rotate head guide post. 

(6) Tighten retaining screw and recheck. 

(7) Remove crossbar from U-frame. 

6. 6. 13. 6 Supply Reel Flange Centering and Height Adjustment 

(1) Install an empty tape reel on supply reel hub. Ensure 

tape reel is fully seated. 

(2) Position crossbar (removed in Step (7) of Paragraph 

6. 6. 13. 5) in contact with tape delivery surface of the 

reel prior to attaching to crossbar as directed in Step (3). 

(3) Reinstall crossbar to U-frame. Pass thumbscrew 'A' 

through clearance hole 'a' and thread into crossbar 

hole 'n'. 

(4) Rotate reel and determine that reel surface is parallel 

to contacting surface of crossbar. 

(5) While rotating reel observe average clearance between 

reel flanges. Each reel flange should be equidistant 

from the sides of crossbar. If not,, ensure that reel 
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flanges are not warped or distorted out of shape. Re­

check that supply reel is fully seated upon reel hub. 

(6) If one edge of crossbar is closer to one reel flange, 

center reel flanges by loosening the two Allen head re­

taining screws located on the supply reel retained hub. 

(7) Recheck alignment. 

(8) Remove crossbar from U-frame. 

(9) Remove tape reel from supply hub. 

6. 6. 13. 7 Return Transport To Operational Status 

(1) Remove U-frame from guide posts. 

(2) Replace tape guide caps. Remove adhesive-type tape 

from ring guides. 

(3) Clean and install tape cleaner. 

(4) Replace overlay. Perform Steps (1) and (2) of Para-

(5) 

(6) 

graph 6. 6. 12. l in reverse order. 

Perform inspection of transport for condition of servo 

belts and condition of wiring. 

Replace alignment tool in case. 
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6. 6. 14 TAPE CLEANER, CLEANING AND INSTALLATION 

The tape cleaner is cleaned by removing the perforated mesh from the 

housing and blowing the accumulated oxide and dirt from the housing. 

The perforated mesh and housing should then be cleaned using a cotton 

swab moistened with 91 percent isopropyl alcohol. Care should be 

taken to ensure that fibers from the cotton swab do not adhere to the 

mesh. The mesh is relocated on the housing and the retaining screws 

tightened. 

Installation is accomplished by carefully installing the tape cleaner as 

located by the dowel pin. Secure in place and tighten the Allen head screw. 

6.6.15 

CAUTION 

ENSURE THAT THE PERFORATEDMESH SUR­

FACE OF THE TAPE CLEANER IS PARALLEL 

TO THE TAPE AND THAT THE TAPE IS WRAP­

PED SYMMETRICALLY AROUND THE TAPE 

CLEANER (THE ENTRY ANGLE IS EQUAL TO 

THE EXIT ANGLE). 

TAPE TENSION 

Tape tension is controlled by the spring attached to each of the tension 

arms. The tension is adjusted by means of the anchor screws. Fig­

ures 6-8 and 6-9 show the measurement and adjustment of the supply 

tape and take-up tape tension, respectively. A two-foot length of tape 

with loops at each end is used; after removing the overlay as described 

in Paragraph 6. 6.12. 1, Steps (1) and (2), tape is mounted as shown. A 

one-pound force gauge is used to measure tape tension. Care must be 

taken to zero the scale in the correct orientation and to pull on the tape 

in the direction shown. The anchor screw is adjusted until the tension 

is 7 ounces with the arm in the center of its operating region. 
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6. 7 MAINTENANCE TOOLS 

The following list of tools is required to maintain the tape transport. All 

tools, except for the tape path alignment tool (item 13) and the Molex pin 

extractor (item 15) may be obtained from local sources. 

(1) Hex socket keys for 5/32, 1/8, 3/32 setscrews and a 

splined drive socket key for a 4-40 setscrew. 

(2) Open-end wrenches for 3/16, 1/4, 5/16, and 3/8 bolts. 

(3) Long-nose pliers. 

(4) Phillips screwdriver set. 

(5) Standard blade screwdriver set. 

( 6) Soldering aid. 

( 7) Soldering iron. 

(8) One-pound force gauge. 

(9) Lint-free cloth. 

(10) Cotton swabs. 

( 11) 91 percent isopropyl alcohol. 

(12) Torque wrench, 0 - 50 inch/pounds. 

(13) Tape Path Alignment Tool, PERTEC Part No. 102382-01. 

( 14) Brass shims O. 010 for head wear measurement. 

(15) Molex pin extractor, PER TEC Part No. 617-2023. 

( 16) Loctite Sealant, Grade C. 

( 17) Allen wrench, No. 6, with 6-1 /2-inch shank. 

6. 8 TROUBLESHOOTING 

Table 6-6, System Troubleshooting chart, provides a means of isolating 

faults, possible causes, and remedies. The troubleshooting chart is 

used in conjunction with the schematics, assembly drawings, and wiring 

diagrams in Section VII. 
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I Tape does not tension and 
! the capstan shaft rotates 
j
1 

freely when the LOAD 
control is depressed for 
the fir st time after 
threading tape. 

Tape is tensioned when 
the LOAD control is 
depressed, but tension 
is lost when control 
is released. 

Tape unwinds or tension 
arm hits stop when the 
LOAD control is 
depressed for the first 
time. 

Table 6-6 

System Troubleshooting 

Probable Cause 

Interlock relay Kl does 
not close. 

LOAD control is not 
operative. 

Relay driver defective. 

Relay latching contacts 
15 and 16 do not make. 

Limit switch is not 
operative. 

Tape is improperly 
threaded. 

+5 or - 5 volts is mis sing 
from tension arm sensor. 

Fault in reel servo 
amplifier. 

Remedy 

Check operation of relay. 
Replace if necessary. 

Check operation of control. 
Replace if necessary. 

Check collector voltage of 
Q3 with LOAD control 
depressed. It should be 
less than +l volt. If 
greater, isolate defective 
relay driver component 
and replace. 

Check that voltage at T P23 
goes to +5 volts when 
LOAD control is 
depressed. 

Adjust as described in 
Paragraph 6. 6. 1; 
pas sibly replace limit 
switch assembly. 

Rethread tape - see 
molded arrows on 
overlay. 

Check tension arm sensor 
lamps. Isolate problem 
if lamp is extinguished. 

Check that movement of 
reels responds to tension 
arm position without tape 
on the transport. 

Reference 

Paragraph 5. 2. 2. 1 

Paragraph 5. 2. 2. 1 

Paragraph 5. 2. 2. 1 

Paragraph 5. 2. 2. 1 

Paragraph 6. 6. 1 

Paragraph 3. 3 

Paragraph 6. 6. 2 

Paragraph 5. 2. 2. 1 



Symptom 

Tape "runs away" or re­
winds when LOAD control 
is depressed for the 
second time. 

Tape runs past the BOT 
marker. 

Transport does not move 
in response to SYNCHRO­
NOUS FORWARD or 
SYNCHRONOUS REVERSE 
commands. 

Table 6-6 

System Troubleshooting (Continued) 

Probable Cause 

Fault on Tape Control 
or capstan motor 
assembly. 

BOT tab dirty or 
tarnished. 

Remedy 

Replace or repair Tape 
Control or capstan motor 
assembly. 

Replace tab or increase 
sensitivity of photosensor 
amplifier. 

Reference 

Paragraph 5. 2. 2. 1, 
6. 6. 7 

Paragraph 6. 5. 3 

Photosensor not properly 
adjusted. 

Adjust photosensor amplifier. Paragraph 6. 5. 3. 3 

Photosensor or amplifier 
defective. 

Logic fault (Load flip­
flop does not reset). 

Interface cable fault or 
receiver fault. 

Transport is not READY. 

Fault in ramp generator 
or capstan servo ampli­
fier. 

Check for +3. 25 to +4. 5v 
at T P2 on EOT /BOT Ampli­
fier PCBA with blank tape 
under sensor. Check that 
voltage drops at least O. Bv 
when tab is under the 
photos ens or. 

Replace or repair Tape 
Control. 

Check levels at outputs and 
inputs of receivers on Tape 
Control. Replace or repair 
cable or Tape Control. 

Replace or repair Tape 
Control. 

Check TP18on Tape Control. 
Replace or repair Tape 
Control. 

Paragraph 6. 5. 3. 2 

Paragraph 5. 2. 2. 1 

Paragraph 5. 2. 2. 1 

Paragraph 5. 2. 2. 1 

Paragraph 5. 2. 2. 1 



Symptom 

Transport responds to 
SYNCHRONOUS FORWARD 
command, but tape is not 
written. 

Table 6-6 

System Troubleshooting (Continued) 

Probable Cause 

Write current is not 
enabled. 

Write status or MOTION 
signal to Data board is 
not correct. 

WRITE DATA or WRITE 
DATA STROBE is not 
correctly received on 
Data board from inter -
face. 

Head not plugged in. 

Remedy 

Check presence of Write En­
able ring on supply reel (WR T 
EN indicator should be lit). 
Check TP16 on Tape Control 
(should be +5v for writing). 
Replace Write Lockout assem­
bly if faulty. Check that WR T 
POWER level is +5v on Data 
board. 

Reference 

Paragraph 5. 2. 1. 1 
and 
Paragraph 5. 2. 2. 1 

Check receiver on Tape Paragraph 5. 2. 1. 1 
Control for WRITE status and and 
on Data board for WRITE Paragraph 5. 2. 2. 1 
status. 

Check Data board for 
MOTION signal. Replace or 
repair Data board or Tape 
Control board if faulty. 

Check presence of correct 
levels on Data board. Re­
place or repair Data board 
or interface cable if faulty. 

Cheek .J2 and J 3 on Data board. 

Paragraph 5. 2. 1. 1 
and 
Paragraph 5. 2. 2. 1 

Paragraph 5. 2. 1. 1 



Symptom 

Data are incorrectly 
written 

Correct tape cannot be 
read. 

Table 6-6 

System Troubleshooting (Continued) 

Probable Cause 

Incorrect data format. 

Fault on one track due 
to failure in write 
circuits. 

Intermittent WR T 
POWER, WRITE MO­
TION, or WARS 
signal. 

Interface cable or 
transmitter fault. 

Head is not plugged in. 

Head and guides need 
cleaning. 

Remedy 

Use correct format. 

Check receiver and write 
amplifier on Data PCBA. 
Replace or repair Data 
PCBA if faulty. 

Examine those signals and 
replace or repair Tape Con­
trol PCBA or Write Lock­
out assembly or Data PCBA 
if faulty. 

Replace or repair interface 
cable or Data PCBA. 

Check J2 on Data PCBA; 
Check J3 on Data PCBA. 

Clean head and guides. 

Reference 

IBM Form 
A22-6589-3 
(729 or 727 Series) 

IBM Form 
A22-6866-3 
(2400 Series) 

Paragraph 5. 2. 1. 1 

Paragraph 5. 2. 1. 1 
and 
Paragraph 5. 2. 2. 1 

Paragraph 5. 2. 1. 1 

Paragraph 6. 3.1 
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Symptom 

Correct tape cannot be 
read (continued) 

Table 6-6 

System Troubleshooting (Continued) 

Probable Cause 

Tape cleaner needs 
emptying. 

Read amplifier gains 
are incorrectly ad­
justed. 

Faulty write amplifier 
causes current to be 
passed through head 
while reading. 

Component fault in 
read channel. 

Threshold level incor­
rect. 

Remedy 

Remove tape cleaner and 
clean. 

Check and adjust amplifier 
gains. 

Check write amplifier out­
put test points and replace 
or repair Data PCBA if 
faulty. 

Check tiest points on Data 
PCBA. Replace or repair 
Data PC:BA. 

Check level at TP6 on Data 
PCBA. Replace or repair 
Data PCBA. 

Reference 

Paragraph 6. 6. 14 

Paragraph 6. 5. 8 

Paragraph 5. 2. 1. 1 

Paragraph 5.2 .1.1 

Paragraph ·6. 5. 9 



SECTION VII 

SCHEMATICS, PARTS LISTS, LOGIC LEVELS, 
AND WAVEFORMS 

7. 1 INTRODUCTION 

This section includes the schematics, assembly drawings, illustrated 

parts lists, interconnect lists, logic level, and waveform definitions. 

7.2 ILLUSTRATED PARTS BREAKDOWN (IPB) 

Figure 7-1 through 7-4, used in conjunction with Tables 7-1 through 7-4, 

provide identification by PERT EC part number of the mechanical and 

electrical components of the transport. 

When part numbers for a particular part differ due to a change in trans­

port configuration, descriptions and part numbers for all configurations 

are listed. 

7. 3 RECOMMENDED SPARE PARTS 

Table 7-5 provides a description of the recommended spare parts for the 

transport. The customer should always furnish model number and serial 

number of the transport when ordering parts. 

7.4 PART NUMBER CROSS REFERENCE 

Table 7-6, Part Number Cross Reference, provides a cross reference 

to the manufacturer's part number from typical PERTEC part numbers. 

7. 5 PCBA INTERCONNECTIONS 

Interconnections between PCBAs installed in the transport are listed in 

Table 7-7. 
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7. 6 LOGIC LEVELS AND WAVEFORMS 

The transport control and interface logic uses the DTL800 series of logic 

elements. Logic levels are defined as follows. 

+5v 

+0.4v 

logical true 

logical false 

All basic waveform names are chosen to correspond to the logical true 

condition; e.g. , SET WRITE STATUS (ISWS) enables the write circuits 

when it is logically true (+5v), or disables the write circuits when it is 

logically false (Ov). 

The inverse of a waveform. is denoted by the prefix "N': Therefore, 

NBOT will be O. 4v when the BOT tab is under the photos ens or head, or 

+5v otherwise. 

All interface lines connecting the transport to the controller are prefixed 

by "I'~ Each line must be terminated at the receiver end of the cable by 

a 220/330-ohm divider chain between +5v and Ov. 

All interface waveforms are low-true with logic levels: +3v - logical 

false; O. 4v - logical true. 

For example, ISFC (SYNCHRONOUS FORWARD command) will be O. 4v 

when the transport is being driven in the forward direction, or +3v other­

wise. 

The Glossary contains the waveform mnemonics referred to in this 

manual. 
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Figure 7-1. T7640 Transport Photo Parts Index 
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Table 7-1 

T7640 Transport Photo Parts Index 

Figure and Part Description 
Index No. Number 

Figure 7-1 

-1 100808-02 Guide Roller Assembly 

-2 100821-01 Friction Ring 

-3 100812-01 Take-up Hub Assembly 
-4 615-0006 Catch Spring 

-5 101744-10 Strobe Disk, 6.25or12.5 ips 
101744-09 Strobe Disk, 18.75 ips 
101744-08 Strobe Disk, 25.0 ips 

-6 100725-01 Capstan, 6.25or12.5 ips 
102517-01 Capstan, 18.75 or 25.0 ips 

-7 101166-01 Head Guide Cover 

-8 103221-01 Flux Gate Assembly 

-9 510-* Magnetic Head 

-10 100807-01 Photosensor Assembly 

-11 100810-01 Head Guide Assembly (Matched Set) 
100298-01 Head Guide Shim-

-12 602-0418 Cap Screw, 4-40, 1-1 / 8 

-13 100811-01 Tape Cleaner Assembly 

-14 100724-01 Head Assembly Cover 

-15 505-1809 REVERSE Switch 

-16 505-1808 FORWARD Switch 
-17 505-1827 1600 CPI Switch (PE Units) 

505-1807 HI DEN Switch (7-track NRZI Units) 

-18 505-1806 WRT EN Switch 

-19 505-1805 REWIND Switch 

-20 505-1804 ON LINE Switch 

-21 505-1803 LOAD Switch 

-22 505-1801 POWER Switch 
505-1847 POWER Switch (48V System) 

-23 100815-01 Control Plate (8 Slots) 
100815-02 Control Plate (7 Slots, 9-track NRZI Units) 

-24 611-0004 Retaining Ring, 3/16-inch Shaft 

-25 100774-01 Limit Shaft Cover Door Stop 

-26 100792-01 Supply Hub Assembly 

-27 100117-01 Hold-down Ring 

-28 101287-01 Overlay 

Not Shown 101165-01 Cover Door Assembly 

*Refer to Spare Parts List Table 7-5 for specific part number. 
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Figure 7-2. T7000 Series Transports Photo Parts Index 
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Table 7-2 

T 7000 Series Transports Photo Parts Index 

Figure and Part Description 
Index No. Number 

Figure 7-2 

-1 613-0012 Bearing 

-2 100846-01 Tension Arm Shaft 

-3 102221-01 Tension Arm 

-4 100275-01 Tension Arm Spring 

-5 100846-02 Take-up Reel Shaft 

-6 615-4210 Spade Bolt 

-7 604-0400 Nut 

-8 604-2600 Nut 

-9 667-0028 Rubber Strip 

-10 615-0832 Nut 

-11 602-0812 Screw 

-12 612-5624 Shim 
612-5623 Shim (Not Shown) 
102556-01 Bushing (Not Shown) 

-13 602-0406 Screw 

-14 605-0400 Washer 
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Figure 7-3. T7000 Series Transports Photo Parts Index 
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Table 7-3 

T7000 Series Transports Photo Parts Index 

Figure and Part Description 
Index No. Number 

Figure 7-3 

-1 101949-01 EOT/BOT Amplifier Assembly 

-2 506-6360 Write Lockout Switch 

-3 100817-01 Write Lockout Assembly 

-4 * 100803-01 Power Supply Assembly, 18. 75 ips and Less 
100803-02 25.0 ips 

-5 * 663-3050 Fuse, 5A, 3AG, Fast Blow, Bussman AGC-5 

-6 * 658-9160 Fuse Holder, Littlefuse 342014 

-7* 663-3515 Fuse, 1.5A, 3AG, Slow Blow, Bussman MDX1 .5 

-8 100730-01 Hinged Standoff 

-9 102021-01 Switch Cable 
102021-03 Switch Cable, Power Only, 48V System 

-10 100858-01 Tension Arm Sensor Assembly 

-11 100842-01 Shutter 

-12 615-1032 Nut 

-13 606-0001 Washer, Flat 

-14 612-0021 Washer 

-15 100805-01 Reel Motor Assembly 

-16 102245-01 RFI Filter 

-17 615-0114 Clamp 

-18 100804-01 Capstan Motor Assembly, 18.75 ips and Less 
100804-02 25.0 ips 

-19 615-0006 Catch Spring 

-20 100870-02 PCBA Standoff, 4-inch 

-21 101669-01 Limit Switch Cam 

-22 603-0002 Setscrew 

-23 506-6360 Limit Switch (only) for Limit Switch Assembly 
No. 100868-01, -02, -03, and -04 Versions; 

506-0311 for-05 Versions only. 

"Not Used on 48V Systems. 
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Figure 7-4. T7000 Series Transports Photo Parts Index 

7-10 



Table 7-4 

T7000 Series Transports Photo Parts Index 

Figure and Part 
Description Index No. Number 

Figure 7-4 

-1 100870-03 PCBA Standoff, 2.81-inch 

-2 100837-01 Cable and PCBA Interconnect 

-3 100730-03 Hinged Standoff, 2.81-inch 

-4 * Data PCBA 

-5 * Tape Control PCBA 
-6 610-0005 Belt, 70-tooth 

-7 100775-01 Pulley, 44-tooth 
603-0002 Set Screw 

Not Shown 104709-01 Power Input Cable (48V System) 

*Refer to Spare Parts List Table 7-5 for Specific Part Number. 

7-11 62ID 



Table 7-5 

T7640 Transport Recommended Spare Parts List 

Item Part No. 

1. Tape Control 81 PCBA 101292-* 

2. Data H (T7640) 101581-* 
Data C9 (T7X40 9-track) 101105-* 
Data C7 (T7X40 7-track) 101147-* 

3. 48V Converter PCBA 102111-* 

4. Capstan Motor Assembly (~18. 75 ips) 100804-01 
Capstan Motor Assembly (25.0 ips) 100804-02 

5. Reel Motor Assembly (All Speeds) 100805-01 

6. Photosensor Assembly 100807-01 

7. Tension Arm Sensor Assembly 100858-01 

8. POWER Switch 505-1801 
POWER Switch, 48V System 505-1847 

10. LOAD Switch 505-1803 

11. ON LINE Switch 505-1804 

12. REWIND Switch 505-1805 

13. WAT EN Switch 505-1806 

14. HI DENSwitch (T7X40, 7-track) 505-1807 
1600 CPI Switchl(T7640) 505-1826 

15. FORWARD Switch 505-1808 

16. REVERSE Switch 505-1809 

17. Roller Guide Assembly 100808-02 

18. Head, T7X40 7-track 510-6187 
Head, T7X40 9-track 510-6189 
Head, T7640 510-6169 

19. Head Guide Shim 100298-01 

*Refer to your unit for version. 
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Table 7-6 

Part Number Cross Reference 

PERTEC Part No. Manufacturer Manufacturer Part No.* I Description 

Composition Resistors (Comply with MIL-R-11) 

100-0395 3.9 ohms ± 5%, 1 /4w 

100-1005 10ohms ±5%, 1/4w 

100-1015 100ohms ±5%, 1/4w 

100-1025 1.5k ohms ± 5%, 1 /4w 

100-1055 1 megohm ±5%, 1 /4w 

100-1235 150ohms±5%,1/4w 

100-1525 1.5kohms ±5%,1/4w 

100-1535 15k ohms ±5%, 1 /4w 

100-1815 180 ohms ±5%, 1 /4w 

100-1825 1.8kohms ±5%,1/4w 

100-1845 180k ohm~ ± 5%, 1 /4w 

100-2215 220ohms ±5%,1/4w 

100-2225 2.2kohms ±5%, 1/4w 

100-2235 22k ohms ± 5%, 1 /4w 

100-2705 27 ohms ± 5%, 1 /4w 

100-2725 2.7kohms ±5%, 1/4w 

100-3305 33 ohms ± 5%, 1 /4w 

100-3315 390 ohms ± 5%, 1 /4w 

100-3325 3.3kohms ±5%,1/4w 

100-3925 3.9k ohms ± 5%, 1 /4w 

100-4705 47ohms ±5%, 1/4w 

100-4715 470 ohms ± 5%, 1 /4w 

100-4725 4.7kohms ±5%,1/4w 

100-5625 5.6k ohms ± 5%, 1 /4w 

100-6805 68 ohms ± 5%, 1 /4w 

100-6815 680 ohms ± 5%, 1 /4w 

100-8215 820 ohms ± 5%, 1 /4w 

100-8235 82k ohms ± 5%, 1 /4w 

101-1025 1kohms ±5%, 1/2w 

101-1505 15ohms ±5%, 1/2w 

101-1515 150 ohms ± 5%, 1 /2w 

101-2205 22 ohms ± 5%, 1 /2w 

101-2715 270 ohms ± 5%, 1 /2w 

101-3305 33 ohms ± 5%, 1 /2w 

101-3325 3.3k ohms ±5%, 1 /2w 

101-3915 390 ohms ± 5%, 1 /2w 

101-4715 470 ohms ± 5%, 1 /2w 

101-6805 68 ohms ±5%, 1 /2w 

101-8205 82 ohms ±5%, 1 /2w 

102-5615 560ohms ±5%, 1w 

102-8205 82ohms ±5%, 1w 

103-1215 120 ohms ±5%, 2w 

103-1815 180 ohms± 5%, 2w 

103-4705 47 ohms ± 5%, 2w 
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Table 7-6 

Part Number Cross Reference (continued) 

PERTEC Part No. Manufc. ... turer Manufacturer Part No.* I Description 

orecision Resistors (Comply with MIL-R-11) 

104-1000 100 ohms ± 1%,1 /4w 

104-1001 1 k ohms ± 1 % , 1 / 4w 

104-1002 10k ohms ± 1%,1 /4w 

104-1003 100k ohms± 1%,1 /4w 

104-1100 110 ohms ± 1%,1 /4w 

104-1101 1.1kohms ±1%, 1/4w 

104-1102 11kohms ±1%, 1/4w 

104-1211 1.21kohms ±1%, 1/4w 
104-1330 133ohms±1%,1 /4w 

104-1331 1.33kohms ±1%, 1/4w 

104-1332 13.3k ohms ± 1%,1 /4w 

104-1623 162k ohms ± 1%,1 /4w 

104-1781 1.78kohms ±1%, 1/4w 
~ '7 ., 104 1.8 ... 7 _._ o_ 1 1 .. 8kohms .... 1 Y", ./4w 

104-1961 1.96k Oi'HnS ± 1'%,1 il+w 

104-1962 19.6k ohms ± 1%,1 /4w 

104-2151 2.15kohms ±1%, 1/4w 

104-2152 21.5k ohms ± 1%,1 /4w 

104-2370 237 ohms ± 1%,1 /4w 
104-2610 261 ohms ± 1 % , 1 / 4w 

104-2611 2.61 k ohms ± 1%,1 /4w 

104-2612 26.1k ohms ± 1%,1 /4w 

104-2870 287 ohms ± 1%,1 /4w 

104-3481 3.48k ohms ± 1%,1 /4w 

104-3831 3.83k ohms ± 1%,1 /4w 

104-3832 38.3k ohms ± 1%,1 /4w 

104-3833 383 ohms ± 1%,1 /4w 

104-3482 34.8k ohms ± 1%,1 /4w 

104-3483 348k ohms ± 1%,1 /4w 

104-4220 422 ohms ± 1%,1 /4w 

104~4221 4.22k ohms ± 1%,1 /4w 

104-4222 42.2k ohms ± 1%,1 /4w 

104-4641 4.64k ohms ± 1%,1 /4w 

104-4753 475k ohms ± 1%,1 /4w 

104-5110 511 ohms ± 1%,1 /4w 

104-5111 5.11 k ohms ± 1 % , 1 / 4w 

104-5113 511 k ohms ± 1 % , 1 / 4w 

104-5620 562 ohms ± 1%,1 /4w 

104-5621 5.62k ohms ± 1%,1 /4w 

104-6192 61.9k ohms ± 1%,1 /4w 

104-6811 6.81 k ohms ± 1%,1 /4w 

104-6812 68.1 k ohms ± 1%,1 /4w 

104-7500 750 ohms ± 1%,1 /4w 

104-8252 82.5k ohms ± 1%,1 /4w 
104-9090 909 ohms ± 1%,1 /4w 
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Table 7-6 

Part Number Gross Reference (continued) 

PERTEC Part No. Manufacturer Manufacturer Part No.* I Description 

Precision Resistors 
(Continued) 

104-9092 90.9k ohms ± 1%,1 /4w 

104-9093 909k ohms ± 1%,1 /4w 

107-1000 100 ohms ± 1%,1 /Bw 

107-1001 1kohms ±1%,1/Bw 

107-1002 10k ohms ± 1%,1 /Bw 

107-1003 100kohms ±1%, 1/Bw 

107-1101 1.1kohms ±1%, 1/Bw 

107-1102 11kohms ±1%,1/Bw 

107-1211 1.21kohms ±1%, 1/Bw 

107-1332 13.3k ohms ± 1%,1 /Bw 

107-1471 1.47k ohms ± 1%,1 /8w 

107-1781 1.78k ohms ± 1%,1 /8w 

107-1782 17.8kohms ±1%, 1/8w 

107-1961 1.96k ohms ± 1%,1 /8w 

107-1962 19.6k ohms ± 1%,1 /8w 

107-1963 196k ohms ± 1%,1 /Bw 

107-2152 21.5k ohms ± 1%,1 /8w 

107-2611 2.61kohms ±1%,1/8w 

107-2612 26.1kohms ±1%, 1/8w 

107-2870 287 ohms ± 1%,1 /8w 

107-3482 34.8k ohms ± 1%,1 /8w 

107-3483 348k ohms ± 1%,1 /8w 

107-3832 38.3k ohms ± 1%,1 /8w 

107-4221 4.22k ohms ± 1%,1 /8w 

107-4222 42.2k ohms ± 1%,1 /8w 

107-5110 511 ohms ±1%, 1/8w 

107-5111 5.11kohms ±1%,1/8w 

107-5112 51.1kohms ±1%, 1/8w 

107-5113 511kohms ±1%, 1/8w 

107-5620 562ohms ±1%, 1/8w 

107-6192 61.9k ohms ± 1%,1 /8w 

107-6811 6.81 k ohms ± 1%,1 /8w 

107-6812 68.1 k ohms ± 1%,1 /8w 

107-8252 82.5k ohms ± 1%,1 /8w 

107-9090 909 ohms ± 1%,1 /8w 

109-0003 0.10 ohms ± 3%, 5w 

113-0111 10ohms ±1%, 1w 

Variable Resistors 

121-1020 Beckman 79PR1K, Variable, 1kohms ±10%, 3/4w 

121-1030 Beckman 79PR1 OK, Variable, 1 Ok ohms ± 10%, 3/ 4w 

121-5020 Beckman 79PR5K, Variable, 5k ohms ± 10%, 3/4w 

123-5020 Spectral 53-1-1-502, Variable, 5k ohms± 10%, 1 /2w 
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Table 7-6 

Part Number Cross Reference (continued) 

PERTEC Part No. 

Dipped Mica Capacitors 

130-1005 

130-1015 

130-1515 

130-2205 

130-2215 

130-3305 

130-4705 

130-4715 

130-5605 

130-6805 

130-7515 

Mylar Film Capacitors 

131-1020 

131-1030 

131-1040 

131-2220 

131-4720 

Solid Tantalum Polarized 
Capacitors 

132-1062 

132-2752 

139-2244 

139-2262 

139-3352 

Aluminum Foil Polarized 
Capacitor 

134-2680 

Ceramic Capacitors 

135-1002 

135-4742 

Transistors 

200-3053 

200-3251 

200-4123 

200-4125 

200-4400 

200-4402 

200-5321 

200-5323 

200-6051 

200-6058 

200-6282 

200-6285 

Manufacturer 

(Comply with MIL-C-5) 

TRW 

TRW 

TRW 

TRW 

TRW 

Mallory 

Mallory 

Kemet 

Kemet 

Kemet 

Mallory 

Central ab 

Erie 

RCA 

Motorola 

Motorola 

Motorola 

Motorola 

Motorola 

RCA 

RCA 

Motorola 

Motorola 

Motorola 

Motorola 

Manufacturer Part No.• I Description 

1 0 pf ± 5 % , 500v de 

100 pf ± 5 % , 500v de 

150 pf ± 5 % , 500v de 

22 pf ± 5 % , 500v de 

220 pf ± 5%, 500v de 

33 pf ± 5 % , 500v de 

47 pf ±5%, 500vdc 

470 pt' ± 5%, 500v de 

56 pf ± 5 % , 500v de 

68 pf ± 5 % , 500v de 

750 pf ± 5%, 500v de 

663uw series, .001 µfd ± 10%, 1 OOv de 

663uw series, . 01 µfd ± 10 % , 1 OOv de 

663uw series, .1 Oµfd ± 10%. 1 OOv de 

663uwseries, .0022µfd ±10%, 100vdc 

663uw series, .0047µfd ± 10%, 1 OOv de 

TIM106M010POW, 10µfd ± 20%, 10v de 

TIM275M035POW, 2.7µfd ± 20%, 35v de 

T310A225M020AS, 2.2µfd ± 20%, 20v de 

T31 OB226M015AS, 22µfd ± 20%, 15v de 

T31 OA335M015AS, 3.3µfd ± 20%, 15v de 

TOW282N025N1 R3P, 2600µfd + 100% -10%, 
20v de 

DD-102, .001µfg ± 10%, 1000v de 

8131-050651-474M, .47µfd ±20%, 50vdc 

2N3053, NPN, Silicon Annular. T0-5 

2N3251, PNP, Switching, T0-18 

2N4123, NPN, Silicon, T0-92 

2N4125, PNP, Silicon, T0-92 

2N4400, NPN, Silicon, T0-92 

2N4402, PNP, Silicon, T0-92 

2N5321, NPN, Silicon, T0-5 

2N5323, PNP, Silicon, T0-5 

2N6051, PNP, Power Darlington, T0-3 

2N6058, NPN, Power Darlington, T0-3 

2N6282. NPN. Power Darlington. T0-3 

2N6285. PNP. Power Darlington, T0-3 



Table 7-6 

Part Number Cross Reference (continued) 

PERTEC Part No. Manufacturer Manufacturer Part No.*/ Description 

Field Effect Transistors 

204-0074 National TIS-74, N-Channel, Switching, T0-106 

Diodes 

300-4002 Motorola IN4002, Rectifier, 1 A, 100 PIV, D0-41 
300-4446 Components, Inc. IN4446, Switching, 75PIV, D0-7 

Zener Diodes 

300-0475 Motorola IN4732A, Zener, 4.7vdc ±5%, 1w, 00-41 

330-0515 Motorola IN4733A, Zener, 5.1vdc ±5%, 1w, D0-41 
330-1005 Motorola IN4740A, Zener, 10v ±5%, 1w, D0-41 
330-1205 Motorola IN4742A, Zener, 12v ±5%, 1w 

331-0275 Motorola IN52238, Zener, 2.7vdc ±5%, 500mw, D0-7 

331-0395 Motorola IN52288, Zener, 3.9vdc ±5%, 500mw, D0-7 

331-0515 Motorol::i W5231B. Zener, 5.1vdc ±5% 500mw, D0-7 

331-0605 Motorola IN5233~. Zener, 6vdc ±5%, 500mw, D0-7 

Light Emitting Diode 

301-0055 Optron OR133W-3, Light Emitting, Infra Red, T0-46 

Operational Amplifiers 

400-0307 National LM307N, IC, Op Amp 

400-0319 National LM319N, IC, Dual Comparator 

400-0592 Signetics NE592A, IC, Op Amp 

400-5558 National LM1458N, IC, Dual Op Amp 

Relays 

502-1205 Amer Zett AZ-535-11-1, 12vdc, SPOT, Contract Rating 
5A at 26v de 

502-1242 Allied Control TF-154-4C-12vdc, 12vdc, 4PDT, Contact Rating 
5A at 28v de 

Inductors 

515-1015 Delevan 1537-76,100µH ±5%,4.5ohms 

515-3305 Delevan 1537-52, 33µH ±5%, 2.9ohms 

515-6805 Delevan 1537-68, 68µH ± 5%, 3.3 ohms 

Crystals 

524-0002 Northern Eng Lab NE12, 10.00 MHz ± .005 
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Table 7- 7 

PCBA Interconnections 

Tape Control PCBA 

J1 REWIND Control 

J2 REVERSE Control 

J3 FORWARD Control 

J4 LOAD Control 

J5 HI DEN/1600 CPI Indicator 

J6 ON LINE Control 

I J7 WRT EN Indicator I 
JS Limit Switch and WLO Switch 

J9 Motors 

J10 Power Supply 

J11 Take-up Tension Arm Sensor 

J12 Supply Tension Arm Sensor 

J13 EOT I BOT Amplifier PCBA 
I 

I J14 Data PCBA, J1 I 
EOT I BOT Amplifier 

J1 Photo-tab Sensor 

Data PCBA 

J2 Write and Erase Head 

J3 Read Head 
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CI04.r?J rn R 113 500V, 5'.t 
,--'V'./v---~1----.-~-----cw 

~Rll4 2 3Rll7 

51< 
1/2W,20% 

Cl05 

----------·-· 

12 

·CI06,68PF 
500V. 5% 

RJl9 

II 

OV(L) 

10 

TP905 

;>;z:------~ .... ·--'\AA-~R3t I 

R927 OV(L) 

~---TP906~ : 

+sv 

9 

R21 
1800 

D'--+---..._,., J I 0 3-1 

IRDP 

JI03 A 

u--+--....__..__..., Jl03-3 

IRDO 

JI03-C 

D'-+i--+--<: Jl03-18 

I IRD7 

~Jl03-V 
OV(L) 

8 



06,68PF 
ov. 5% 

R_il9 

27K 

: 17 

14 

Cl8 

:19 

14 

C20 

• 

JI03-I 

IRDP 

JI03 A 
VERSION 

-01 

-02 

-03 

-04 

-05 

-06 

JI03-3 

IRDO 

JI03-C 

Jl03"4 

IRDI 

JI03-D 

Jl03-8 

IRD2_ 

Jl03-J 

JI03-9 

IRD3 

Jl03-K 

Jl03-14 

IRD4 

Jl03-R 

JI03-15 

IRD5 

JI03-S 
OV(L) 

SPEED 
(IPS) 

12.5 

18.75 

25 

12.5 

18.75 

25 

JI03 

A 
2 

3 
c 

4 
D 

5 
E 

6 
F 

7 
H 

8 

9 
K 

10 

II 
M 

12 
N 

13 
p 

14 
R 

s 
T 

u 
v 

} IRDP 
ov 

}IRDO 

} 1i~1 
ov 

} IRD2 
ov 

} 
IRD3 
ov 

} IRD4 
ov 

} IRD5 ov 

} IRD6 
ov 

} 
IRD7 
ov 

RllS-918 Cl04-904 Rll3-'-9l3 

l/4W, 5% 5~ov, 5% l/4W 5% 
1000 68PF 2200 

1200 47PF 3300 

1200 33PF 2200 

1000 68PF 2200 

1200 47PF :)300 

1200 33PF 2200 

VERSION TABLE 

RJl4-914 CIOl-901 CIOS-905 CK)9-909 Cll0-9!0 Clll-911 Rl09-90I RI07-907 
Rll5-915 Cl02-90 RIOB-908 
l/4W r4 IOOV IO% IOOV, IO% IOOV IOi. 500V 5% 500V ,5% l/4W,5% l/2W, 5 9/o 

31,600 OMIT .0033UF .033UF 68PF 470PF 680 270 220 330 

3f,600 .0068 .0022UF .OIUF 47PF 470PF IOQO 390 220 330 

23,700 .0047 .0015UF .OIUF 33PF· 330PF ISOO 390 220 3~0 

31,600 OMIT .0033UF .033Uf" 68PF 470PF 680 2 70 OMIT OMIT 

31.600 .0068 - ,0022UF ,OIUF 47PF 470PF 1000 390 OMIT OMIT 

23,700 .0047 .0015UF ,OIUF .33PF 330PF 1500 390 OMIT OMIT 

G 

REFERENCE DESIGNATION 
LAST USED DELETED 

C30 C913 Rll2-R912 
F 

CR904 
Q6 0904 
R23 R935 
U35 
TPll TP907 I 

W901 WIOl-901 

D 

c 



H 

G 

D 

c 

B 

A 

20 

503-2561 

8 REQO 

20 

GND@I 

19 

O:J •· 

00000°0 D U4 I 
~0000000' 

DD • 

en • 

19 

18 17 

503-2560 

+ 

~ 

5@~~© 
3 ~5 RIB 8 C29 

@+@ c:fdJ RI'? ~· .. 
R19 Rl3 

6 04 @QJJ Rl6 ~ 
G-CRD-0 R6 v ~ A 

-G-ffi)-0~ @.7 7" ~ 
4@ ~~~ 
~QI02~~ 
~~~~· 
~~ C201 

=~~ cro~~~I""'\ 
~~~ 
~~©f'tri@~ 
Q~~~ 

~~~~ 
Q~r::::lr­~a::o ©r¥0~ ~ 

~Q~~~LL\ 
~~~~ ~Q2~~ 
~I~~ 

Q:J)~~ 
~Q~~ 
~~~~ 
~ 0*5'1 G--LfilQLJ--0 
G-fil@-0 cg:;.G-fil@-0~ 
0-{@-E) Q702~ r::::-1,,.... 
~CCJ) ©fit);@ ~ 
~aM1~r::::--ir-. 
~~~f=~.s§o1=C 
~~~~~ 
~I~~. 
3~~~ 

~Q90~r::::--lr. 
~<:rif ©~ 
~ 902 

B B 
l j 503-0229 

18 17 

16 15 14 13 12 11 

650-

101582-01 0 

16 15 14 13 12 11 



13 12 

~--===i © 0 
) ~ 0--fRiIDB~~ ~~ 

PEC DATA H 

) - • G-{filID-0~ '""~ G--illI}-E) 

) ~ ~ 105(Q)CRI03 ~8@8Rl31 ~ ~. r0 

) ~ ~o--m@}-80 v-.~ Q 
'101~+ CRI04~~ ·~Q2D4~~ 
) -~~G--@ID-E) :34 Cl09 

0--0106 '('{ ) G. ~~ R231 -u- ©zr:x;@I07@ @ A 
) U23 @) 205@ ~Q203~· 
) ~ R233 O"\) c 209 
201 ~+ CR204~ R22S 0 C211 ~ Q?:J · 

- ~ 229 ~ ' 
) ~~~ R3 ~ U32 

)~-~~ R31 ~ ~ 
~ ~ ~ 305@ ~ ~i>GI C309 40"? 
301 r!~+ CR304~~ 0 ~ Q~ ~©fOl@ @ 

) lt1~~~--crt?P-~ 
)G·~~ 4 ~ . ~ - CR4W- - R431 Q403 GD 
) U25 ~ 405@ ~ O'\) U33 

) ~~o v 
:401 +IE.ii+ CR404 ~~ ~C411 Q504 e 

) ~~~~~ R53 ~-\.ll:)L....~~7:i>J ) G·~~ · 5 "cJfi· a a @· 
) U26 ~ 505@ CR5~~R531 ~~· . ·· 
) R53 ~· C609 

~50l+~t CR504~~ 0 CSll . 4 · ~. V
1 

) ~Lt!Jj~~G-ml)--0 ~@ ~· 
)~-~~~~ 
~ ~ ~605@ ~Q603~~ 
:,OJ + CR604~~ 0 .~ ClQP@ @ 

§1+ \,J·~~ ~22 ~ ) 151~~~~ . R. ~ 706 707 

)~-~~ (#i 
) U28 ~705@ ~~ ~ 
> ~~o~~ 
IQ.I~+. CR704~~ -~.II 806 807 ) it'G-@ID-0~~ ~ ~ © © 
)~-~~~~ 
) ~ @@:) 805@ Q603 ~ 

~I +~f CR804~~ -~~~ -~ 
)~@~~~ ... ~ 
~ ·~~ C909 

) ~ ~- CR903 - R931 
) U30 ~ 905@ ~33 Q90

3 @ @ 
) ~~ (911 0(?906 907 ~ 
~ CR904~~ Qi 

ll:dJ - - lnQ]+ GND 

101582-01 0 

13 12 I 

11 

11 

10 

450~~02 29 (REF) 

SECTION A-A 
MTG DETAIL 

FOR J2 AND J3 

~/668-7717 

650-2230 _/ ~ 

VIEW C-C 
T0-5 MTG CONFIGURATION 

ROTATED 180° 

9 

IC ORIENTATION 

DIODE ORIENTATION 

J[ . 
A50 MAX -----.L... 

v IEW B-B 
TYP TRANSISTOR MTG HEIGHT (TO 92) 

I 10 I 9 I 

8 

@) TABLE I 

PART NO. REF DESIGNATION 
100-1025 Rl21-921, 129-929, 

1-:100-1035 
4...J..12...J..l 5;, 135-93 5 
Rl'23-923...Ll32 -932 

100-1045 Rl22-322 
'I00-1545 Rl30-930 
100-1825 • RI03.-903, 106-906. 

3,8...2..21 

100-2225 RI04-904, 105-905. 
5 

100-1525 Rl20-920 
100-3315 R7 
100-3325 Rl27-927,128-928 

100-3335 Rl25-925 
100-3915 Rl33-933 
I00-1535 Rll6 -916 
I00-3..l45 Rl26-926• 
I00-:!715 Rl34-934 
I00-8215 Rll 
100- 27'35 Rl24-924 119-919 

101-4715. Rl4 
IOI - 8205 R6 
IOI - 8215 R20 

102-: 1815 Rl3 

104-1622 Rl9 
104-2.611 Rll0-910 Ill- 911 
104-2870 R17 
104-3480 Rl6 
104-·2153. Rl31-931 
104-5110 RIB 

VIEW 0-Q 
TYP 6 PLACES 

I s I 

7 

7 

6 5 4 

TABLE I CONTINUED 

~TABLE II 
PART NO. REF DESIGNATION 
123-5020 

PART NUMBERS 
Rl17-917 REFERENCE 

!PS 12.5 

. 130-1015 (103-903 
DESIGNATION 

VER ~ -01 

Rll3-913 '100·2225 
RI09-90C?i 100-66.15 

130-4715 CI07-907 Rll4-914 115-915. 104-3162 
130-2205 CIOB-908 Clll-911 130-47t5 
130-6805 (106-906 Cl.I0-910 130-680: 
131-1030 C29 CIOl-901 102-902 OMIT 
131-4730 Cl (109-909 131-3330 

Cl05-~05 131-33~ 
RI07-907 .108-908 101-2715 
Rll 8-918 100~1025 

132-2752 C21-28.cl12 -912, (104-904 130-6805 
113-913. 30 RI 9,22 101-901 100·2215 

R2,I0.23 102-902 100-3315 

200-3053 Q3 
200-4123 Q 103 -·903.104-904. 

4-6 
200-4125 Q 101 -901, 102-90~ 1...2. 2 
300-4446 CRIOl-901 102-90~ 

103-903.LI04-904 
400-1437 Ul2-30 

700-8360 U3-16.l..8, 10 
roo-8440 u L.. ·2J. 31 - 35 
700-8530 U4, 5, 7 • 9_.1_11 

ORIENTATE CONNECTORS J2 AND J3 AS SHOWN. 

TH IS ASSY SHALL BE MADE FROM PROCESS BOARD 
101582-.01 REV 'C' AND SUBSEQUENT. 

FOR PART NO'S WHICH ARE AFFECTED BY 
VERSION NO. SEE TABLE II. 

FOR PART. NO'S WHICH ARE NOT AFF.ECTED BY 
VERSION NO. SEE TABLE I. 

RUBBER STAMP ASSY PART NO. INCLUDING VERSION 
AND ISSUE LETTER. 

2. ASSEMBLE ·PER STANDARD MFG METHODS. 

I. REF DWG: SCHEMATIC - 101580 
SPECIFICATWN-101584 

NOTES: UNLESS OTHERWISE SPECIFIED: 

T 6 I 5 t 

18.75 25 12.5 

-02 -0~ -04 

IOD-3325 100-2225 100·22 
10~1020 1ooc1525 100·6~ 
104-3162 104-2372 104·31 
t30-4 715 13.0-3315 130·4~ 

13G-4705 130-3305 130-61 
131-6820 131-4720 OMI 
f31-1030 131-1030 l~l-33 
131~2220 131-1520 131-3~ 
101-39,!3 1Qt-39'15 101-27 
100-1225 mo-122s 100-10 
130-470_,j 130-3305 130-61 
100-2215 100-2215 OMI 
I00-3315 100-3315 OMI 

TOPASSYj 7 
Nlln ASIY j 111 

.... LICllTIC 

4 



7 

..., 

..., 

-

-

-

2. 
I • 

l 6 

TABLE I CONTINUED 

PART NO. 
123-5020 

. 130-1015 

130-4715 
130-2205 
130-6805 
131-1030 
131-4730 

132-2752 

REF DESIGNATION 
Rll7-917 

CI03-903 

CI07-907 
CIOB-908 
(106-906 
C29 
CI 

c2,-2-s.c112-912, 
113-913,30 

200-3053 Q3 
200-4123 QI03-903,I04-904, 

4-6 
200-4125 QIOl-901, 102-902.i.1-2..2 
300-4446 CRIOl-901 102-90~ 

103-903 104-904 
400-1437 Ul2-30 

700-8360 U3~6...t.8 ,10 
7.00- 8440 u 1_._·2 31 - 35 
700-8530 U4,5,7,9,ll 

l 5 l 4 l 3 

~TABLE II 
PART NUMBERS 

REFERENCE 
!PS 12.5 18.75 25 12.5 18,75 1 25 

DESIGNATION VER -01 -02 -03 -04 -05 -06 

RI 13-913 . 100-2225 100-3325 100-2225 100-2225 100-3325 100-2225 
RI09-90~ I00-6al5 100-1020 100'-1525 100-6815 100,1020 100-~25 
Rll4-914 115-915 104-3162 104-3162 104-2372 104-31.62 104-3162 104-2372 
Clll-911 130-471"5 t30-4715 130-3315 130-4715 130-4715 130-3315 
rno.-910 130-Gsos 13D-4705l30-3305 130-6805 130-4705' 130-3.3051 
CIDl'-901 102-902 OMIT 131-6820 131-4720 OM!l 131-6820 131-4720 
(109-909 131-3330 131-1030 131-1030 131-3330 131-1030 131·1030 
CIOS-905 131-33~ 13F-2220 131-1520 131-3320 131-2220 .131""'1520 
RI07-907 .108-908 101-2715 101-39~ l(;H-39'15 101-2715 101-3915 rnl-3915 
RI 1 s-918 100~102s 100-1225 mo-122s 100-102s 100-122s 100-122 5 
c 104-904 130-6805 130-470~ 130-3303° 130-6805j 130-4705 130·3305 
RI 9,22 101-901 100-2215 100-2215 100-2215 OMIT OMIT OMIT 
RZ,10.23102-902 100-3315 100·331& 100-3'315 OMIT "()MIT OMIT 

ORIENTATE CONNECTORS J2 AND J3 AS SHOWN. 

TH IS ASSY SHALL BE MADE FROM PROCESS BOARO 
101582-.01 REV 'C' AND SUBSEQUENT. 

FOR PART NO/S WHICH ARE AFFECTED BY 
VERSION NO. SEE TABLE II. 
FOR PART NO'S WHICH ARE NOT AFF'ECTED BY 
VERSION NO. 'SEE TABLE I. 

RUBBER STAMP ASSY PART NO. INCLUDING VERSION 
AND ISSUE LETTER. 

ASSEMBLE ·PER STANDARD MFG METHODS. 

REF DWG: SCHEMATIC -101580 
SPECIFICATWN-101584 

UNUSS OTllHWISI Sl'IClfllD 

DIMENSIONS ARI IN INClllS 

TOLllANCH: 
.xxa .010 

.JlXXa .OOS 
x 1 
'i' * i! 

lllAIC AU. SHARP CORNDS 
Al'l'ROX. 010 

NOTES: UNLESS OTHERWISE SPECIFIED: 
TOP AssYl 7000 

NIXT AISY l 1n UllD ON 

T 6 T 5 t 4 T 3 

l 2 l 
RIYlllONI 

HY -- DISCRIPTION DAii DI CHK l....ii 

B ECIJ 2572' Yl/JJ<J-: £1111 l1 H 
C ECN 27()9. ~.iP~ 1i1J V j 

£" ECN 3786 ~HAS ~ 1 ~ 

1--

D 

1--

c 

1--

PA.RT N O-l0158J~ () lREJ) 
B 

JPEC) P•AIPH•AAL 
Tiii l•fD ... TIOlt-lllet9R II Tiii 
HOPlaTY Of ... IPllUAL ...... 1111 
COUORAJllOll. J10 HN099CTION OI 
9'1.unllOlllle •H MAH II MAal. 

•GUIPM•NT CORPORATION I-

I 2 T t 



H 

-

G 

-

-

D 

-

c 

-

B 

-

A: 

8 

iI:j TABLE I 

I PART NO. REFERENCE DESIGNATION 

Rl 1100-1015 

101-8205 

J 
12CHXJ01 ' UIO, 94, 173, 214 

1120-0QOl U186 

132-1752 C4, 5, 7. 8, 11. 12, 14, 17, 18, 20, 21, 22. 25. 26, 19, 30, i 
, C32 THRU 47, 50, 51 

135-1002 . C31 

~-~u_1s_1 __________ _ 

l s14-0009 Ull2, 187 

l 
1700-7404 ' Ul34, 251 

' U91, lll, 151, 190,210 700-7416 

700-7433 : U69,109,169,133,267 
J 

700-7438 ; uq2, 113, !32,25i 

1 

1---71-D-4-l-51--J U228,268, 16q.-27-0.-288 _______ : 

I-; -71-0--41_63 _ _.__Ul-84-. l-85-. 13-0-. 2-48-,2-49-, 2-50-, 2-89-. 1-90--~ 
; 710-4l74 

710-4l75 

710-4280 

I U34,41,49, 101, 149, 161, 171, 188, Jq2,204,209, 
; U212, 229, 273,274,284 

; Ul52.172 

' Ul93 

, 710-7.oJ Ul82 107, 132, 251, 254, 286 1 
, 710-7 402 U266, 90 j 

710-7404 I U50,222 _j 
l---71-0--7408--+,-U2_63________ I 

710-7410 : U117 

710-7411 Ull0, 133, 154 

710-7414 U9, 93, 114, 130, 153, 114, 194, 213 

710-7432 U245 
-·--------~ 

710-7474 ; Ul83 

710-7476 I UlO'I 

710-7486 • Ul50, 189, 234 
----------

I : 
r--w6SHl3 I U291 

107651-04 1 U293 

~~-~ 107651-00 1 U294 ·------------

107651-07 l U170,171 

10765Hl8 i Ul91 

107651-09 U211 

107651-10 _l U13! 

!IjTABLE N 

TYPE : REFERENCE DESIGNATION 

,2~-- __ Ul~B'. Ul69C, Ul690, U13JA, U13 __ 3_C~,-~U=13=30~------; 

74LSOO U201A, U132D. U252C U286C 

74LS02 U71B, U266C l 

+--74L_S_08 _ __,__u_~_~~·_U263_B ___ ~-- _ 
74LSIO U2268 

f---- --- -· ----------~-- --
l-74L_S_11 _ __j_u_1__:_1~,_u~1os, Ul54A. U1540, _U246A. U246D 

74LS!4 U!94B 

, 7416 U91B, UlllC, UlljQI\, U21!ll, U21Cll 

i 74LS86 U234C, U134D 

r 111K0'.13 
1 

Ul86B, C, D, E,f 

I 14l.S32 : U245B 

1 

7 

7 

l 

PART ~O. 

100-1025 , R9 

100-!53S ! R7 

100-212S R6 

100-<i815 R4 

107-4120 RS 

107-Ji810 ; RS 

124-1021 Ri 

6 

ill TABLE ID 

REFERENCE DES IGNAT JON 

I 

I 

I ASSE\iBLY 

1101605 

' VERSION 

i NO. 

-01 

!------+-------------~ I -[I! 
130-4715 j C48 -()3 

131-1751 Cl,2,3, 6, ~. 10, 13, 15, 16, lq, 23,24, 27. 28, 

!J9-/f/S5 

200-4113 Ql,2,3 

200-.1125 ' Q4 j 

700-4040 U223 
700-7400 U262 

700-7404 U244 

T 

l 
710-4153 U7, 17, 47, 67. 87, 107, 128. 1<17.161 

c-11_0-_41_61_-+-_uz_42~·-2c ________ ----1 

710-4163 I ~~f,2:~· 28, 31, 48, 68, 88, 108, IZ'l, 148, 168, 201, 

U26'1 I 710-4~ 

710-4174 U6, 26, 41, 66, 86, 100, 127, 14l>, 166 

710-4280 U5l, 202 

710-7400 U26S 

+--71_0~_402 _ ____..._U_ll-"',287 _________ ~ 

; 710-7404 U247 

i 710-7<108 U125 

710-74l0 U226,28S 

710-7411 U4, 24, 44, 64, 84, 104, 125, 144, 16'1, 11B, 224, 246 

l 710-7417 Ul, 61, I~ J 
! 710-7430 U70, 72 

710-7431 Ull, 205 

710-7476 U30, 52,53,54, 73,74 l 
---------------1 710-7486 u1q, 89 

710-7495 U2, 22, 42, 62, 82, !Cl!, 113, 142, l62 

710-7496 U3,13, 43, 63,83, JIB, 124, J.ci, 163 
!--·----+-----------~ 

i 

103983-IB U33 

IOT64't-OI U283 

10T649--02 UIZ 

101650-01 U200 

107651-01 US, 25, 45, 65, 85, 105, l26, 1~5. 165 I 
107651--02 U21, 81, 141 

~ TABLE J[ 

: TYPE FUNCTIOOAL DESCRIPTION 1 
~---+--4--B-IT_S_Hl_FT_R--EG-JS_T_ER _________ __,I 

7-l.596 5-BIT SHIFT REGISTER j 

74LSIS1 8-TO-l DATA SELICTOR i 
l 74LSl53° DUAL 4-TO-l DATA SELICTOR 1 
I 74LS161 4BITCNTR/SYNCHRONOUS CLR ===1 

7"'-5163 4 BIT CNTR/SYNCHRONOUS Cl.EAR 

74LS174 6-BIT D TYPE FLIP FLOP ] 

74LS280 9-B IT PAR JTY GENERA TOR l 

1 6 1 

VERSION 

CHARACTER­

ISTIC 

PE AND 
NRZ I 

PE 
ONLY 
NRZI 
ONLY 

I 

r 

5 

Wl,3 W2,4 

100-iXXJ5 100-IXJJS 

OMIT OMIT 

OMIT USE 

USi l OMIT 

TABLE IDT 

till OPTION CONFIGURATIONS 

4 

0 TABLE II 

Ull THRU 14, 30. ll, 33. 
US! THRU 54, 70 THRU 74 

USAGE ITJ 

USE 

OMIT 

USE 

t---------- 1 ·--urn-· -- --------
FUNCTION SW ITCHES OPEN J.Jll2-SW ITCHES CLOSED 

PARITY 1 mTERNAL Sl S2 

f- ~·j+'_EXT_E_RN_A_L_--+-__ s_2 __ ___, ___ s_1 __ ____, 

F.WR ! ZERO S4 I SJ 

ADDRESS r ONE SJ S4 -- -- -t PE~N_O_T_~ _ ___:_:____ __ -+---_ __::_ss:____ __ ---1 

FORMAT I DAISY CHAIN 

HEAD 

ALL OTHERS 

SINGLE - NOT 
DAISY CHAIN 

·---1---~---~ 

SS 

S6 

ALL OTHERS S6 

P.6 

GNO -- fil 
+'!N -- L:J 

Pl 

i
~ 

-13 

+SV - 28 

-Z'l 

--~ 
Pl 

J f:i _, 4 

- s 
GND ,- 6 

GROUND PLANE CGNNECTIONS 

P4 

.... _1 _, 
-5 

-1 

-9 

-11 

-13 

-1s 

-11 

-19 

-21 

-13 

-25 

-21 

PS 

- 11 

- 13 
-115 

- 17 

GND - - 29 

-31 

GND - -· 19 

-ii 

-is 

-i1 

- i9 

- 41 
-43 

- 45 

-lfl 

-i.£... 

-121 
-.13 

-l2s 
-!71 

-12'1· 

-ji1 
___..i 33 

-fis 
-137 

I 
- 39 

-i 41 

P2 

J 3 J 2 J 
REV DESCRIPTION DATE DR CHK ,\PPR 

i Cl, 1,3, 6, 9, 10, 13, IS, 16, 19, 13, 14, 17, 18 48,49 

I Rl THRU 9 

Ql THRU 4 

Ul THRU 8, 21 THRU 29, 42 THRU 48. 61 THRU 68, 81 THRU S'l, 102 THRU Ill!, 122 THRU 12'1, 141 THRU 148 
U161 THRU 168, 201, 102, 2!13, 205, 1C6, 221, 223 THRU 226, 241 THRU 244, 2'16, 247.162.16'1, 265, 283.185, 287 

SPEED 
llPSI 

12.5 

18.7S 

2S 

i7.5 

4S 

75 

112.S 

125 

USAGE_fil 

USE 

USE J 
OMIT 

TABLE ::tr 
@SPEED CONFIGURATIONS RETERENCE SESJGNATJONS 

U187-SWITCHES OPEN Ul87-SW ITCHES CLOSED LAST USED NOT USED DELrrED 
SI, S2, 53, S6, S8 S4, SS, S7 -ill CS! 

Sl, S3, S7, S8 S2, S4, S5, S6 --02 

SJ, SS, S7, S8 1 SI, 52, 54.~, S_6 _____ t--~-tl4 _____ -J 

Sl,S2,S~.S7,S8 12J_2iS~- -----l'-----05::__ ____ ---J 

~-----+-------le----~~ 
04 

U294 10 

54, 56, s1, s8 I -~~3. ss oo 
52, SS, S6, SI, SB I Sl, S3, S.4-' --------!---~------

W4 

Sl, S2, 53, SS, S6, SI, 58 54 re 

S4.S5 S6,S7,~~~~3 _____ --·~-~-~----~---09~=======--____, 

DECOUPLING 

+5 V POWER PLANE 

1C4, S,7, 8, 11, 12, 14, 17, 18,20, 11, 22, 2S1Cl, 2, l, 6, 9, 10, 13, 15, 16, 19, 

C26, 29. 30, 32 THRU /fl, 50, Sl C13, 24, 17, 28 

+ + 0 

J J, 
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AND U2 PERTEC PART NO. 12a-aaa1. PIN 14 IS •SV, PIN 7 IS GNO. 

NOTES: UNLESS OTHERWISE SPECIFIED 
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TERMINATING RESISTOR PACK SPECIFIED AT TOP ASSEMBLY. 

ALL CAPACITORS ARE PERTEC PART NO. 139-22+4. 

RESISTOR VALUES ARE IN OHMS. TERMINATORS ARE LOCATED ON UI &ARE 
PERTEC PART NO. 120-0001. PIN 1-4 IS •SY PIN 7 IS GND. 

NOTES: UNLESS OTHERWISE SPECIFIED 
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PIN 7 OF ALL C ' CEPT U24 &. U23 

e's IS +5'1, EX ' 
PIN !4 OF ALL I E PEC 200-4 23 

A.LL NP'~ TRANSISTORS AR ... l .. 10-4125 
6. ORS ARE PEC c 

+ov 

ALL PNP TRANSIST OFARADS 35V,2C%. 
I "ARACITCRS IN MICR 
I 5. ALL c., 00 4445 
I 4 ALL DIODES ARE PEC 3 - 5%, ., 

I' 3. ALL RESISTORS IN OHMS l/4WR,E INCOMPLEE. FOR COM"LE .. ~ 
. IGNAT

1

0NSA LJCHAS: r:;1 REFERENCE DES . . T" .. OMPONENT NC. S llll' ---~~-~- c 1-RC"_JU_ll_ N-O_._v_v__ .. R' ... "" 

DESIGNAT•ON ALJO . R" IN CIRCUIT :3CC !:, .. v~ 
0 - r or, 'IT IOC ~S CIC:3. ~ C" " v ., vv 

.. ION TABLE FOR USE. 

(j] SEEVERS OTHERWISE SPECIFIED ~I . NOTES: UNLESS . 28 . 

29 I 

t13V(!)) 

LOAD 

OG. LINE 

26 

i 

SRJ1 

+5V I 

+5V 
JIOl-E 220 13' 12 I 12 II R4QJ ~U4-F \ Ul2-D 

()'-- •.. 

1

R5 ~ui9-F 13 I 

R3 
4700 

+5V 

! R6 [rJ h2o 
clOl-H ~R7 

lRWC. _j 330 
Jl2 -70----- t (i] 

UI 1-B OV 
4 

LOAD N.C. 

25 

330 13 12 OJ BOT 

ov ~----

"18 
3.30 

LOAD~ 

RW2 
BOTCP 

24 

, J 4-6' 
M;TIO~ 

• 

~Rl3 ~~ 
R~IZ 4u1z .. 5 6 !ICOCr--1.. 

220 . 5 C2 

"'v 001 
Cl IOOV,10% .oc4 7T 

IOOV --- f 
10% CV 

LOA[ 

RWD~ 
UIE 

LOAD--Q 
U21 

CNLINE~ 
Ul6 

a 
SLTA" U8-E 

22 



--t 
i 

-1 

ov' i5V TPI 
+~CB (0) 
f2.7 r·1 T 

) GND I ! 
:Y 3 OV 

~-13V(O) 

~+13V(CJ 

~tov 

,CMP~E::: 

UCl-1 f'..S: 

R ! :'C5 

-----, 
I 27 

(J i4-6; 
TPIO 
@, 

-\ 8 
• TPS 

FWD 

CIRCUIT 1100 

c 

TPIB 
0 

F~------

O (l_ ________________ ~--~ --------------IM,,OOTrl~C~N ----------- ___ ------~~~~~~~~~~~~~'-"---
~ 

NEOT Ule-8 ! SFC 
'>"--- +5V _I ~~2j 

t _ LOAJl,~ 1~I <RI [i) Ul9-A 
~f-----, 

~22C ' A 
vl:J-,~---

s rC f R2 U4-D 
5 ~Ul9-i ' l I r o - --- lo 

l\REf'.DY...:::c:J Jl:J -3 OV Ul2-A 
2 

[ 
Rl2 

220 

I 

sRl3 
11000 

RM/P I 
GC:NER!\TOR t 

I 

! J2 
(K:O:Y 3) 

6 

5 

3 

01\Llt\JE~ 
W8 

CV 

REVERSE 

Jl(KEY 3) CIRCUIT 100 

B LAMP A NRWD 
-- I DRIVER 

5 -5V 

+5V 
J 101-E 

0 

+5V 

'14[iJ U4-F TFS 
0 

SRC 1
8 't~l2_ @TP12 

220 13~)-___i II I REV D 

RS j~U~l9~-F~~,~~~~I-~-,~~----------------------------~-------'--:;:;-:::~::::__ ISRC 3 30 !0~_121 E 

R

3 

~-----t [l] BOT~ NRWl---r--

0 

' 
4700 JIOl-S OV @ ·----\-r26----<~------- TPl3 

Ul3-C 

~ I 
Ul4-A i 

~'-'5'--r1 R~W~I __ 

U13-E 

10 RWD 
U15-B 

RW2 NRWD 

~ 
TP15 

U6-B 

NJl\Lil\~s 32 ~~o~vi__ ____________ ~-;;;--------__.~-----L +5V 

n-~r--- I T 

I 

JIOl-Ko---~ r 

6 tR6 D 
$220 REW Ir~ D 

J4(KEY 3) 

6 

4 

5 

3 

2 

LOAD 

CIRCUIT 20C 

B LAMP A NLDP ,____ ~ DRIVER 

-5V 

ov 

J6(KEY 3) 

CIRCUIT 300 

JIOl-1-o----,- 1 

lRWC 

LOAD N.C. 

6 

4 8 LAMP A NON LINE 
1--- I DRIVER 

5 -5V 

U6-D ov 
II U5-A 

,---­
SRO NBOT 

NFL'l 

Ul-E 

------
+ 5V 

2 t~o:v~--------------------- IT'.lw
4 L__J 

F LR -----<>- - - -o---o~-, 

INTL'< A 
01\ LINE 

+ 5V 

S LT 6 

J 101-L I 

3 K 5lj________._____NRWI 
CD , 

4 

C4 
.001 
IOOV 
10% 

U9-B ON LINE 

Ul5-A 

2 Q 
5 LOAD 

IT 

ov 

LOAD 

Ul-F 
12 Q~9!___._ ____ -----:~ 

13 >u~l2 __ 131T 

UIO-A 

3 

U22-E 

BOT 

/ 

JI01-2 

FLR 
NB OTO 

NBUSY 

~ ICI-~ 

ION LINE 

G101-11 

ov 

+ 5V 

tR"' 
~4l00 

6 

U16-C 

+5V 

!RWD 

r---1101-12 ov 
R 37[iJ 
220 3 

OV(Ll 

IOFFC g\~IJJ -T __ ---

___ NLDP 

26 JI o 1-1o~v~----,-----~2~4~=-=-=======1c======-=-=-J~~3'-------___ -_ -_ _lL __ --_-_-___ 22____ ____[_ -25 21 

ISWS 

JIOl-9v--

Ul7-C 

r ulOl-14 

ov 

NTLK A 

JI 

CRCUiT 
A 

-------------=============~~~B CAPSl ======~~~~~~~-r-;=jl----s_C AMF 

U6-A 

3 

SUPPLY REEL Jl2C'<EY3) I 
TEl\JSIOI\ ARM 

SENSOR +5V 

!NTLK 
SW 

WLO 
SW 

WLO 
RELAY 

OVER 
A WRITE 

TO EOT/BOT 
AMP 

-5V 

JI !(KEY 3) 

+5V 

-5V 

J8(KEY3) 

4 

5 

6 

5 

4 

6 

3 

5 

INTLK 

Jl4-4 
WRl'PWR(! 

~Jo-3053 U26-A(E 

~20 
220 

WRT ~~~ NREADY~. 

NWRT 
(Jl4-9) 

NON LINE~ 
u1: 

U26-B(IO) 

CIRCUIT 600 

A EOT AMP 1--
8--

TP19 
NI 

c CIRCUIT 700 
0 

A_ BOT AMP r8 ___ A1 

ov 

+5V 

-5y 

CIRCUIT 400 

+5V 

R24 
470( 

A EOT AMP I 

3 OV 

2 

6 

H 1-
CENSITY 

J7(KEY3) 

6 

4 

-+-5V 

JIOl-D~~ 
~R26 

ICDS ~330 
JIOl-4~(Q 

'ov 
CIRCUIT 500 

B LAMP I-IA __ _ 
I DRIVER. 

5 
I 

-5\ 

3 

2 

WRT 
ENABLE 

ov 

18 

WRT _: 
PWR 
t:t2 



I U26-A 

~6 l _A OVER 
~WRITE 

N 

TO EOT/BOT 
AMP 

Wl2 
-13V 

(-20 V FOR 
25 IPS TRANSPORTS) 

TP24 
@GND 

l 
ov 

BOTDP 

JIOl-F 

IDDI 

ovrJIOl-6 

R3C 

+5V 

TP3 

0 
SLT • 

330 ? [iJ U 7-A 1 

CV \JON~' ,w2[j 
LINE 4 6 

5 

16 

JIOl-P 

IFPT 

~JIOl-3 

CV 

+rR32 

V!_~-~o (j] SLTA 

A 

A 

CIRCUIT 100 20 

F
- .------'-' 0,300 500 
DRIVER _ 1, 

+sv 

I RI 

EOT AMP &. 

BOT AMP 

L -5V 

A 

B 

_J 

~ - _____ CIRCUIT 1000 

I IN~ ERLOCK --: -
I AMP +5V I 

I 

I 

I 

L ov __ J 
- - CIRCUIT 1600 

I OVERWRITE 

I 

Ai 

I 

L I-
- CIRCUITSOO 

SCHMITT TR~G;;- _ 1 
+sv 

I 

I 

I ov 

L_ 

,--
i SINGLE SHOT 

L 

~R~ 900 

+~v 

ov 

+5V 
- ---- OVQ:_l 

I 

_J 

A 

B 

I 

___ _J 

E 

+13V(D) 

+5V 

RS 
IOK 
~w 

l°lo ~CRIO 
R6 
3300 -5V 

-13V(D) 

CIRCUITJ.?00 

+5V 

CRl3 

l 

-5 V REG 

I 
_J 



CRI 

CR2 

CR6 

CR? 

+-5V: 

RI 
1800 

+5V 
-5V 

R4 
3300 

CR8 

CRi5 

+13V(D) 

R2 
3300 

CR4 

R3 
IOK 
l/-1W 
1% 

QI 

ov 

Q2 

.c_ CIRCUIT_.!.?0_0 __ 

R6 
100 

osbfil 
200-3055 

+5V 

R8 
12K 

R9 
560 

ov 

CR9 

CRl3 

+5V REG 

+5V 

-5 V REG 

C3 
+p-7 

ov 

-13V(D) 

+5V 

RI? 
3300 

CRl4. 

l 

ov 

I 
__J 

D 

TP22 
0 

F 

------ --1 
Rll 

C4 IOK 
1~4W +5V .15 
1% IOOV C5 

10% .0047 
IOOV 

10% 
Rl2 3 

1000 5 F 

CRIZ 
Rl5 

+ C7 56K 
-5V 2.7 

A 

B 

Q3 

Rl8 
27K 

-13V(D) 

+ C8 
22 
6V 

ov 

-5V 

Rl9 
3300 

ov 

H 

RAMP GENERATOR 

RI R3 

cw -- (i] m 
2 

3 

R2 

m 

CAPSTAN AMP 

I 

L_ 

_J 

CIRCUIT 1500 

m m 
R4 

C6 C7 
+~+ 

(iJ 

Rll 
(iJ 

Cl 
.33 

J IOOV 
ov 10% 

R7 
120K 

R6 
680 

Rl5 
1800 

cs 
.001 
IOOV 
10% 

-13V 

t13V 

--1 

Rl3 
100 

Rl4 
1000 

I 

_J 

c 

D 

A 

B 

c 

I 

75K 
1%,l/4W 

SUPPLY AMP & 

TAKE-UP AMP 

L --

CIRCUITS~00&.1400 __ _ 
---~l 

R5 
18K 

- 5V 

Rl2 

R4 
i8K 

+5V 

ov 

Cl 
IOOPFO 

500V,5% 

Rl3 

R7 
4700 

150K 150K 

+ C2 

12.7 

g1+ Rl4 
IK 

ov 

R8 
100 

+13V 

Rtl 
1000 

C6 
.oa: 
IOOOV,10_% 

Q8 
200-3053 

Rl5 
1800 

I RIO 
100 

I 

I 

t-------------' 
_ ~---13V - ___ -- _ _J 

D 

TOP .AS.S.Y 

-.HS Ol'IC9WISI SHClfllD 

91111NSIOMl&H•lllCllH 

rou••NCH' 
.ll:X• .010 ANOULAI 

....... . oos • 'I,.. 

~. ;\ ./ 

Hl/ISIONI 

B ERN l-NC 
c ECN:Z040 

0 ECN:C/14 

E ECN 2214 
F £CN 2.303 
G £CN 234.98 

H ECN 2..245 

J ECN Z365 
I( ECN 2514.11 
L ECN 2804 

N ECN 30SS 
,., E:CN3!41 
p ECN 342.6 

R ECN '3567A 

5 !CN .,_,~ 

T ECN 4420 
u E.CIV 4509 
v ECN 5207 
w ECN 5310 
y E.CW 51..04 
i! €CNcL,0/9 

F 

REFERENCE DESIGNATIONS [g} 
LAST USED DELETED E 
Cl604 Ci2 CRll03, 1203,Cl601 

CRl208 CRl2 
Rl604 R38 
01602 Q3 

---1 
U28 

TP25 

Wl2 

0 

MODEL FUNc:TIONS 

A 
HI-DEN LOCAL/SELECT/ 
ON LINEAT BOT 

B RI-DEN LOCAL/SELECT/ 
ON LINE MID TAPE 

c HI-DEN LOCAL /SELECT 
ON LINE/ON LINE MIDTAf! 

D HI-DEN REMOTE/SELECT 
ON LINE/ON LINE AT BOT 

I 
E HI DEN REMOTE/SELECT 

ON LINE/AT BOT 

F 
HI DEN LOCAL/SELECT 
ON LINE/ON LINE AT BOT 

G HI-DEN REMo~qsELECT 
ON LINE MID TAPE 

H HI-DEN REMOTE/SELECT 
ON LINE/ON LINE MIOTAP_§ 

J 
HI-DEN LOCAQ_SELECT 
ON LINE/MID TAPE(FOR 
USE WITH .LOAD ON LINE•) 
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X j_ 1 X 

15 1 
625 -19 x x x xTx, 5.11 K 820 42.2K 422K l 

T 
x x x xi 
x x x 

18.75 A -21 2.7 I .l 
8 -22 

15 2.87K 7SK 7SK 12K 

c -2;3 X XI x x 
D -24 x x x x x 
E -2S x x x x l 

-26 x x x x x 
G -27 x x \ 

H -28 x x x x IS J 
18.75 -29 x x x x x l.2K 2.IS K 7SK IOOK 220K 220K x 
25 A -31 x x x x 15 I.SK 750 287K 50K 82K 120K x 

B -32 x x x 
c -33 x x x x 
0 -34 x x x x x 
E -35 x x x x 
F -36 x x x x x 
G -37 x x x 
H -38 x x x x IS 

2S .J -39 x x x x x 2.87K I.SK 7SO 287K 7SK SOK 82K 120K 2.7 SK x x 
12.5' A -41 x x x x 15 3,16K 820 l 2:.15K 51.IK 162K IOOK 22.0K 220K x 2K 

B -42 x x x 
c -43 x x x x 
D -44 )( X X X X I 

E -45 x x x x 
-46 x x x x x· · 

G -47 x x x 
H -48. x x x x 15 

12.S -49 x ...... x x x ·x 3.16K 51.1 K 162K 2K 

A -51 x x x x 15 5.11 K 42.2K 422K SK 

c -53 x x x x 
D -54 X X X X X 

G -57 X X X 

H -S8 x x x x 15 

6.25 -59 x x x x x S.l IK 820 42.2K 422K 

18.75 --GI X X X X 2.87K l.2K 75K 7SK 

·C -G3 x x x x 
D -G4 x x x x x 
E -65 x x x x 
F -66 x x x x x 
G -67 x x x 
H -68 x x x x 15 

18.75 J -69 x x x x x 1.2 K 2.ISK 7S K IOOK 220K 22.0K x 
25 A -71 x x x x IS 1.5 K 750 287K SOK 82K 120K x 

. B -72 x x x 
c -73 x x x x 
0 -74 x x x x x 
E -7S x x x 

-76 x x x x ¥ 
-77 ~ ,. x x 

H -78 x x x x 15 

25 -79 x x x x x 2.87K I.SK 7SO 287K ?SK SOK 82.K 12.0K 2.7 x SK 

(NOTES: 'x' INDICATES USED) 
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VIEW B-B 

TYP 2 PLACES 

T 
B 

@ 

8 
@ 

100785-01 -~ 
2 REQD 

QIOI 

J3 

VLEW F ~ 

503-2561 
71 REQD 

5()3-2560 
i S REQD 

f§J THIS ASSY SHALL BE MADE FROM PROCESS BOARD 
101293-01 REV. T AND SUBSEQUENT. 

~ FOR PART NO/S. AND USAGE OF COMPONENTS WHICH , 
AFFECTED BY VERSION NO, SEE TABLE TI • . 

@j FOR PART NOS.WHICH ARE NOT AFFECTED BY VERS 
NO. SEE TABLE I. 

~RUBBER STAMP ASSY PART NO INCLUDING VERSION N( 
AND ISSUE LETTER. 

2 ASSEMBLE PER STANDARD MANUFACTURING METHOD~ 

;_REF DRAWINGS: SCHEMATIC- 101291 
SPECJF ICAT ION-101295 

NOTES: UNLESS OTHERWISE SPECIFIED 

~TABLE :i. TABLE 

PART NO,. REF DESIGNATION PA RT NO. 

100-1015 R 120 5, 1206,1308,1310,1316,1317 
140 8,1410,141~417, 1513, 1516 123 -1020 R60 

121-1020 Rl2C 
130-7S1S c.r 
135-4742 Cl 1,1 

100-22.15 Rl'-)2-0 

101-1005 Rl02 

102-4705 R40;: 

104-7~02 R130 

100-3315 RB 
100-6815 1, R601,701, 1309.,,1409, 1506 

101-6805 Rl9 

331-0515 CR1£ 
101-2715 Rl2C 
130-1015 cso 

100-1025 17? 13,15~603, 703,805, 100 4 ,1112 
1203,1204, 1209.,1311, 1411, -
1514,1414,13141.J 510 

130-2215 C 11( 

131- 1020 cz~: 
100- 1525 R2~,23,fl07, 

1116,1211, 1508 

100-1825 R901,1315, 1415, 1515.,1 IOI 131-4720 c 1,1 
131-1540 CI IC 
131-3340 Cl5 

100-2225 R802,902., SG:i, 1120., ,1602. 
1604 

100-332"', R21~ 1001, 1002>1102,1104, 132-2752 C7,E 
1106,1117, 1119. IW4,I< 

100 - 4.,25 R}.11,14,16,24,31,32,33,801,1307, 150 
1407., 1~2-2262 ~9( 

100-5625 R804,1109 133-7060 cs 
100-1035 R27,905, 1509i1003 135-1002 Cl3C 

200-412 3 Q 1.~ 
1101 

100-3305 Rl207 
100- 1835 Rl304.140~, i 305,1405,28 

130 
200-412 5 Q IC 

llOl 
1102 

100-2735 R903.901.11I8 
100-5635 R803,I 115 

100-6835 Rl306, 1406 

100- 1545 Rl312,1412, 1313, 1413 

100- 2245 RlllO 200-4037 Ql2 

100- 1245 Rl507 200-3053 Q 2, 

100-8205 Rl603 200-3055 012 

100- 1235 Rll08 14 0' 

104-1002 RllOS.1111.,1103 201-4654 CRI 

I00-4715 RIOh 201, 30.1, 401, 501,1601 200-5323 Ql6 



BE MADE FROM PROCESS BOARD 
AND SUBSEQUENT. 

D..ND USAGE OF COMPONENTS WHICH ARE 
ION NO, SEE TABLE II. 

-llCH ARE NOT AFFECTED BY VERSION 

SY PART NO INCLUDING YE RSION NO. 
.R. 

!\NDARD MANUFACTURING METHODS. 

:HEMATIC- 101291 
'.)ECtF ICAT ION-101295 

~RWISE SPECIFIED 

jNAT ION 

) 8,1310, 1316,1317 
417, 1513, 1516 

,1409,1506 

805, 1004,1112 
1209.,1311,1411,, 
510 

1515..,1101 

1120., ,1602, 

)2~1102,1104, 

,32,33, 80I,130 7, 

1003 

)5,1405,28 

~, 1413 

401, 501,1601 

PART NO. 

123 -1020 
121-1020 
130-7515 

135-4742 
101-1005 

102-4705 
104-7502 
101-6805 
331-0515 
101-2715 
130-101~ 

130-2215 
131- 1020 
131-4720 
131-1540 
131-3340 
132-2752 

132-2262 

133-7060 

135-1002 
200-412 3 

200-4125 

200- 4037 
200-3053 
200-3055 

201-4654 

200-532 3 

TABLE- I 

REF DESIGNATION 

R602.,702 
Rl208.,1202 
C-IZ.OL 120& 

Cl 1,12 
R 102,202, 502,302 

R402 
Rl303,1403 
Rl9 
CRl203 
Rl20I, 1210 
CBOl.,1301., 1401 
c 1102')1106_,_1504 
C2~3,<b_6, 1505, 160~ 304J404 
c 1.1101.1105.1503..l. 
c 1104 
Cl501 
C7,8,9,IO.S02, 1103 ,1107 ,IZOl.IZOZ 

IZ04,IZO~l302, 1402, 1303, 14031 
1502,1603,1604 
<;:901, 1001,CI 108 Cll03, Cl20f.o 

C5 

Cl305,1306,1405.1406,1508 
Q l,501?701,801:>901,1001,1002 
1101.1201, 1202, 1301, 1302, 
1304, 1401,1402,1404, 1501 
Q 101.201,301,401,501,1103, 
1104, 1205, 1206~ 1303.130 7, 
1102,, 1403, 1407, 1502,1601, 

Q 2,3, 1207,1308,140B,l 505 
Q 1204, 1208,130&,1309,1406~ 
14 09. 1504 .1506 
CR 1204 

01602 

100785-01 _/ 
REF 

PART NO. 

330-0685 
300-4002 
300-4446 

400-:-1437 

700-8530 
700-S460 

700 8440 

700-8360 
502-1242 
102-1015 
I00-6825 
100373-01 

n 

600-0610 } 
605-0600<2 REQDl TYP 8 PLACES 
604-0600 

200-3055 
REF 

668-0023 
APPLY 665-0001 
~ OOTH SIDES 

( TYP 4 PLACES) 

TABLE I 

REF DESIGNATION 

CRl201. 1205 
C R3,4,5,6,11,12 
CRl,2, 7,8,801~901,902,903 
1101, 1102,1202,1206,1207, 
1208_i_1104-ll 15 

U9,14,15,27 
u 6,.10.,11~ 12.,17, 25 

U2,3,5,7, B,18~20~22~26 

u 1,4, 13,16,19,21,28 
Kl 

Rl512 

Rll21 
W9,IO 

502-1242 

~615-6822 

\. ..!i 

I 
VIEW A-A 

TYP 6 PLACES 

D 
~ 

..... " .. 
VIEW 0-0 

668-7717 
11 PLACES 

...,..
1 
__ J....U.,...h....___--rv502-6112 TYP TRANSISTOR MTG 

TO 5 CASE 

IlDOTilTIT 

VIEW E-E 
NO SCALE 

[TOPASSY'l 7000 
[ NlllT AllY ll 111 UllD ON 

1 APl'LICATION 

1 

REVISIONS 

REV DESCRIPTION DATE DR CHX •• ..-... 

~ ERr~ 2_-NC wzr, /-.t.. llll I~ 
C 1-:'c'/v 2114- u.~, (B i:-:,K /:·,,;> 
D ECJ.../ .Z~ o 7 ;1"/71 , c )/idK_ lc;L 
E ECN ;< d 5 0 p,4£71 Id 1 ~<. TCL H 
1= £CN .::z 3 o 3 '""' 41-2!_ 1-8 j;j-: ra 
G EC N 2 34 9 A t-J1-./J1 'if 2: T<.L 
H ECN z244'DeEPLAas IUVC7011flC#J""'" r"!L!, '!'1_ -,,.~_p 
J ECN 23 ~ 4 31'!fJJ_ -r.s ~ {~ .J ~ 
K ECN 2514A jKljEC.N 3'2.38 71Yi! T.B.l~rJ µ~P 
L ECN 2804 1%0/, OJ.C l.a_~R..W 

M ECN 3055 2/?J!e 4~ r--~ ·I.Dr_ 
N ECN 3141 21~eRAS 10::14e:i_1,J""'!F 
P ECN 34.2.6 ~~ .~,;', ~~j ~f:' 
R ECN 3567 A '-rm ~.C ~,J'~ ~,, 
S ECN 4339 tfM·H.t.e.1:.;J_k: ~ 
T ECN 4420 li..OJ.z .d.C W.l' 1?\A-
u ECtJ 4So~ o-11-11 -=t( ~~ 

UI E.C.N 5\92 ~%3 ~ ~,#- G 
V ECN 5395 l'Vt/13 J~~ f4-I 

W E C,tJ 53 ID '%~.7b/[,_ ~<11 

y ECt-J 5604 9/~ ~ Lfr 
2- bCN (pOl9 Y'~ "'r,.. ~~~~ 

A A E C.N 6 05 5 If zr~ f.,t.' !::'!~ ~ .,_ 

IH3 fcN 577Z ~1-t';y s..c. ~~.:;, ~ 
~ EO./ 63"?7 1771f,,~~ t~14 f'1 to-~ 
~ ECA./ 6¢05' ' f",..f~ f ~e" ~ V--
4E Ec/V 60$10 ~/.:lfl~ iR.Z ~ ~ 
AF EC# 7?;59 r~~' li.E..t ':" 
AG, E.LN ~3~0 '~~ SK- 1£~ 1 c>t 
AH .ECN 9682 ~Zfu ~ft'~~ 
AJ ECN 652_B_ i>;,,ln~S. ~ ..d:_ 

VIEW C-C 
TYP TRANSISTOR MTG HEIGHT (T0-9Z) 

. •'\ 
PART NO. 101292:; ~r;; REV -P: .. 1-­

.J_ 

~="""'~~~:="'"T::'.':~:=::-::::;:::-:--;:;--r,~~~,--~~...-~~~-,GJ. 
,. llllUH OtHHWISI SPIClflfD ,.,· INIOIMAllON NHION II ,., I p E ,. c--i :L. 

91MINSION5 AH IN INCNl!i ==~~.:. .~~~"::::~.~~~:::1~! - -- ~ p E ~ 1 pH ER A!-

TOLHANCIS: 
.llXe ,010 

,llllll• .oos 
ll 1 
X Ill 

HHK All SHAIP COINllS 

Al'l'IOX, 010 

FINISH: 

2 

u11aurwoa1z1• UH IMAU a1 MADI. EQUIPMENT CQl=-PQRATION 

SIGNATUHS DATE 

~D;;_• ... .:.;.;1":.:....:'.'-."_j_'--'?._-'"-+11:...,~""'i· TITLE pc BA -
CHK( , ? TAPE CONTROL B ~ 
DIS A 
INCH 

ENGi //' .. / 

MATL! 

fa,J. 
SCALI 2/ I Joo 140T SCALI -?LSHlr Of..l,. 

I 1 



SP.EEO (IPS) 

12 .. 5 
{ 

I 
12.5 
6.25 

ASSEl!l!lLY J'NI W2W3IW4W5jW6jW7W8 R34,35 Rl!.03 

!0~92~~~ ; X , ~ ~ ] IOH505 104-!3161 

-03 x x x x 
-04 x x x x x 
-05 x x x x I l -06 x x x x x 
-07 x x x 
-08 x x x x 01-1505 

.!. -09 x x x Q!I Q!I 104-3161 
·-I I X X X X 101-1505 104-5111 
-12 x x x 
-13 x x x x 
-14 x x x x 
-15 l( x 
-16 x x x )( x 
-17 
-18 x x x x 101-1505 

TABLE II 

Frl502 Rl50\l505 RISI! : Rlll4 

100-8215 1!04-2151~04-5112 104-1623 
I i I I 

I I j 1 

I I 

I 

i 
j 

104-5112 104-1623 .. r,,~_.,,, 

6.2~ -19 x x x ® ® l04-sr 1 r roo-s21s 

j 
IO'l-4m ~4-4223 

,__~l!l~. 7_5 _+--+----2_1 -+--+--+-x-+--x-+-x-+-x-+---+--1101-1505 104-:;!~"' 100-1225 
-22 x x.1.0 
-23 xx xx 
-24 x x x x x 
-2S x )( x 
-26 x x x x x 
-21 x x I 

101-1505 -28 x x x 

18.75 -29 x x x ® ® 
i 

100-1225 104-2151 I04-i'5~ 

x x 
x x x x 

,__~25~-+---+-t-__ 3_1 -+--+--+-x-+--x+-x-+-x-+---+--1101-1sos 
-32 

I00-1525 I041500 J04•Z873 

-34 x x x x I 
35 x x x x I 

~ -36 x x x x x ' 
-37 x x x . 

1-------'"---+--+--~3_8+'-X'-l-X-+-X-+-+--+-x-+--+--+r~~-~'5~0~54 J 
2s -39 x x x ® ® 104-2e11 IQ0-1525 10«-rsoci104-267:5 ko4-1502 

12.5 -4 I X X X X 101-1505 1')4-3161 100-8215 04-2151 I04-5112 04-1623 
t---'-=ir--+--+-_~42,---f---1-rx-+-+-x+-x-+--+---i 1 

-43 x x x x 
-44 x x x ~ x 
-45 x x x x 

-46 x x x x x 
-47 x x x 

-48 x x x x [!Q)-1505 i 
• !04-5112 104-1623 12.5 -49 X X X ® ® I04-31GI 

625 -51 X X X X IOi-1505 104-5111 
1----.r--+--+--s~2,--+---11--rx-+-+~x-r-x-+---+---i 

104-4<!22 !104-4223 

-53 'x x x x 
-54 x x x . x x 
-55 " x x x 
-56 x x x x x 
-57 x x x 
-58 x x x x 101-1505 

6.25 - 59 X X X @ @ 104-51 I I IOQ-8215 !04-4222 104~3 
18.75 

18.75 
25 

25 

-GI IX X X X 101-1505 104-2871 100-1225 · !04-7502 104-7502 

-G2 I x x 

-G3 X ~ X X 
-64 x x x x x 
-GS X x x 
_,, x x x x x 
-G7 

-69 
-71 

-72 

x x 
x x x 

x x 
x 

x 101-1505 
x x· ® ® 
x x 101-1505 

x x 
-73 x x x x 
-74 x x x x x 
-75 x x x 
-7G X X X X X 
-77 x x x 
-78 x x x x 101-1505 

100-1225 104-2~ ~750._Z. 
100-1525104 7"'!:1'04 2873 

1012'il2-7!1 x x x ® ® 04-2871100-1525 iaQ.\-;>SG() I04-2873 l!Q_4-7502 

NOTE: X INDICATES 100373-02 USED 
@INDICATES 100373-01 USED 

Rlll3 Rl301 Rl40l l506,150~ R9,IO 
w- ro4o lioo-224 s roo-224 5 

" I 1 I 
i 
! 

-~~ '~l"' ,~,~· 

132-2752 

330039 

I !. 
121-5030 I00--8235- 100-1245 132-2752 ~~ 

132-2752 

1'21'"-1040 100--224 5 100-22~ 
12~0 f00-8235 I00-1245 

121-5030 100-8235 I00-1245 132-2.752 ~95 

Wll,12 

l ltEVISIONS 

L -.t l DESCRIPTION 

I I _l_--.._i-

RISO! 

121-20201 

I 

100-~215 ' 100-3315 

1. 

121-5020 J00-2 215 100-3315 
121 ?020 

121-2020 
121-5020 

1!_21-5020 
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c 
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8 1 

JI 
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+5V 3 

R3 2 
5K 

3/4W I 

RI ;: TPI 

• 

EQT 

WI 

QI 

+ I c ,. ;:,:::: 
C2 

GND 2 

BOT 4 

6. ALL DIODES ARE PEC 300-4446. 

5. ALL PNP TRANSISTORS ARE PEC 200-4125. 

4. ALL NPN TRANSISTORS ARE PEC 200-4123. 

3. ALL RESISTORS ARE l/4W,:t5%. 

2 .. ALL CAPACITORS ARE 2.7UF,35V,±20%. 

I. REFERENCE DRAWINGS: ASSEMBLY-101949 
SPECIFICATION- 101952 

NOTES: UNLESS OTHERWISE SPECIFIED: 
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PART NO. 
100"".1025 
100-1035 

101-1015 
121-5020 
132-2752 

200-4123 
200-4125 
300-4446 
10037~02 
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REF DESIGNATION 
R4 )5) 7i8 
R6 

R2..110 
R3.,9 

C2-13 
Ql"l6 
Q2_,_ 3, 4, 5 
CRl~2__._3.4 
Wl,2 

6 

503-2560 

A A 
503-2561 
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DIODE ORIENTATION 
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101950-01 REVG ANO SUBSEQUENT. 

~ MARK PART NO 101949 INCLUDING VERSION NO. AND VERSION ISSUE LETTER 
2. ASSEMBLE PER STANDARD. MANUFACTURING METHODS. 
I. REFERENCE DRAWINGS: SCHEMATIC 101948 

SPECIFICATION 101952 
NOTES:LJNLESS OTHERWISE SPECIFIED. 
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D 

c 

B 

A 

4 

PIN I• 

f 
(¥i5 

~-.....i-------------------~ 
PIN I ~ 

~ .... - -
107609 [-

503-8359 

~MARK VERSION NO. & REV LEVEL AS SHOWN. 

~MARK ASSEMBLY NO. AS SHOWN. 

0 CAPACfTOR5ARE±5%,500 woe. 
(!J RESISTORS ARE:I % I/aw. 

' 
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APPENDIX A - GLOSSARY 

Symbol Description Symbol Description 

B1B Buffer1 Busy EPNP Encoder Pulse Narrow Powerful 

BCD10 Binary Coded Decimal EPS Erase Power Start 

BOT Beginning of Tape EPW Encoder Pulse Wide 

BOTD Beginning of Tape Delay ERASE* Erase 

BOTDP Beginning of Tape Delay Pulse ES Erase Winding Start 

BOTI Beginning of Tape Input EWPC Enable Write Power Control 

BOTO Beginning of Tape Output EWRS Enable Write/ Read Status 

Bov· Buffer Overflow FAD* Formatter Address 

CBY Command Busy FBY* Formatter Busy 

CCG* Check Character Gate FEN* Formatter Enable 

ccs Check Character Strobe FER* Formatter Error 

CER* Correctable Error FGC File Gap Command 

CHARDET* Character Detect FGL File Gap Lamp 

CLRNZDATA* Clear N RZI Data FGR File Gap Ramp 

CMP1,2 Clamp Waveform 1, 2 FLR First Load - or Rewind 

COPY* Copy FM File Mark 

CPI Characters Per Inch FMK* File Mark 

CRCO-CRC7 Cyclic Redundancy Check, Ch 0-7 FMKNZ* File Mark NRZI 

CRCC Cyclic Redundancy Check Character FMKPE* File Mark PE 

CRCP Cyclic Redundancy Check Parity FPT File Protect 

CTO-CT7 Center Tap 0-7 FWD Forward 

CTP Center Tap Parity GIP Gap In Process 

CT4 Count 4 GO Motion signal delayed 

CT8 Counts Go1· Go 

CUR Clean-up Ramp GRS General Reset 

CURLIM Reel Servo Current Limit HER* Hard Error 

D8CT Disables 8 Count HERNZ* Hard Error NRZI 

OBY Data Busy HID Hi Density 

DOI Data Density Indicator 10· Identification 

DDS Data Density Select IDGATE* Identification Gate 

DDSX Data Density Select External INTLK Transport Interlock Signal 

DEN* Density IRGC Record Gap Command 

DGATE* Data Gate K2ENERG Relay K2 Energize 

01· Data In LD Lamp Driver 

DMC Disable Manual Controls LDC RC* Load Cyclic Redundancy Check 

DROPDET* Drop Detected LDFAIL Load Fail 

DUN Done and Unload LDLOOP Load Loop 

EAO Encoder Amplifier Output LDP Load Point 

ECC Enable Check Character LDWRTDATA* Load Write Data 

ECO Echo Check Disable LFC Load Forward Command 

ECE Echo Check Error LFR Load Forward Ramp 

ECLK* Envelope Clock LOCK Interlock off pulse 

ECOO-EC07 Echo Check Output, Ch 0-7 LOCK A Interlock A 

ECOP Echo Check Output Parity LOCKB Interlock B 

ECR Echo Check Reset LOCK TIME Locktime pulse 

ECRC EnableCRC LOL• Load-On-Line 

EDIT* Edit LRCC Longitudinal Redundancy Check Character 

EEC Enable Echo Check LWD* Last Word 

EEP Enable Encoder Pulse MOTION Tape Motion as result of SFC/SRC Command 

EF Erase Winding Finish NRZ* NRZI 

EFM Enable File Mark OFC* Off Line Command 

ENV* Envelope Detected OFFC Off-Line Input Command 

EOT* End of Tape OFL* Off Line 

EOTI End of Tape Input OLUNL Off-Line Unload 

EOTO End of Tape Output ONEDET* Ones Detected 

NOTES: 
1. • Microformatter Only 

2. I Symbol Prefix = Interface Signal 

3. N Symbol Prefix = Low Active Signal 
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APPENDIX A - GLOSSARY (Continued) 

Symbol Description Symbol Description 

OOLL On-Line/ Off-Line Lamp RWR Rewind Ramp 

ORD ORed Data RYC Ready Command 

ovw Overwrite SBY Start Busy Delay 

PARC* Parity Correcting SFC Synchronous Forward Command 

PICKK1 Pick K-1 Relay SFCD Synchronous Forward Command Delayed 

POST JUMP* Postamble Jump SFL1-SFL4 Step Forward Level 1-4 

POSTEST* Postamble Test SGL* Single 

PR* Parity SHLCLK* Shift Left Clock 

PRESET* Preset SHRCLK* Shift Right Clock 

PSEN* Power Supply Enable SKLP Seek Load Point 

PSOO-PS07 Peak Sensor Output, Ch 0-7 SKTO Seek Time Out 

PSOP Peak Sensor Output Parity SLT Select Transport 

PSP Peak Sensor Parity SPC* Space Command 

RA01, RA02 Read Amplifier Track 0, Output 1, Output 2 SPD* Speed 

RA11, etc. Read Amplifier Track n, Output 1 or 2 SRC Synchronous Reverse Command 

RAC Read Amplifier Clamp SRO/SR01 Selected-Ready-On Line 

RACT Read Amplifier Center Tap sws Set Write Status 

RAP1, RAP2 Read Amplifier Parity, Output 1, Output 2 TAD Turnaround Delay 

RCLK* Read Clock TADO, 1* Transport Address 

I RDO-RD7 Read Data, Ch 0-7 TBY Turnaround Busy 

ROI Relay Driver Input TENCNT Tension Control 

RDNZ* Read N RZI Data THR* Read Threshold 

RDP Read Data Parity TIP Tape-In-Place 

RDS Read Data Strobe TNT Tape Not Tensioned 

ROY Ready TRR Transport Ready 

REN* Read Enable WARS Write Amplifier Reset 

RENDNZ* Read End NRZI WCLK* Write Clock 

RENDPE* Read End PE WCN* Write Control 

REV Reverse WCRC WriteCRC 

I 
REW* Rewind WO* Write Data 

REW RAMPA Rewind Ramp Output A WDO-WD7 Write Data, Ch 0-7 

REW RAMP B Rewind Ramp Output B WOP Write Data Parity 

I REWRI Rewind Ramp Initiate WDS Write Data Strobe 

I 
RFO-RF7 Read Finish 0-7 WDSN Write Data Strobe Narrow 

RFP Read Finish Parity WDSW Write Data Strobe Wide 

RGATENZ* Read Gate NRZI WFO-WF7 Write Finish, Ch 0-7 

RGATEPE* Read Gate PE WFM Write File Mark 

RGC Inter-Record Gap Command WFP Write Finish Parity 

RGR Inter-Record Gap Ramp WLO Write Lockout 

RRS Remote Reset WOP Write Power Control 

RS1 Rewind Step 1 W/RFO-W/RF7 Write/ Read Head Winding Finish, Ch 0-7 

RSC* Read Strobe Counter W/RFP Write/ Read Heading Winding Finish Parity 

RSP Read Start Parity woo Write/ Read Output 

RST Reset WOP Write Pulse 

RSTR* Read Strobe WRS Write/ Read Status 

RSTRNZ* Read Strobe NRZI W/RSO-W/RS7 Write/ Read Head Winding Start, Ch 0-7 

RSTRPE* Read Strobe PE W/RSP Write/ Read Head Winding Sta~! Parity 

RTH Read Threshold WRT* Write 

RTN1 Front Panel Switches Gnd Return 1 WRTEN Write Enable 

RW1 Rewind 1 FF WSO-WS7 Write Start, Ch 0-7 

RWC Rewind Command wsc Write Step Command 

RWD Rewinding WSP Write Start Parity 

RWFWD Rewind Forward WSTR* Write Strobe 

621.D 
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Errata No. 5024 
April, 1978 
M icroformatter Addenda: 

FT1640-98 Manual No. 104933 
FT7640 Manual No. 104922 
FT7840 Manual No. 104923 
FT8640A Manual No. 104925 
FT8640A-98 Manual No. 104926 
FT8840A Manual No. 104927 
FT9640 Manual No. 104930 
FT9640-98 Manual No. 104931 
FT9840 Manual No. 104932 

Make the following changes to the subject manual addendum. 

Sheet 1 of 1 

1. Page 2-1, Paragraph 2.4, Interface Connections, add the following paragraph. 

The two 50-lead flat cables are not supplied by PERTEC. Two edge connectors are 
required and will be supplied by PERTEC upon request at no charge. Edge connector 
part numbers are: PERTEC P/N 503-0147; 3M P/N 3415. 



SECTION I 

GENERAL DESCRIPTION AND SPECIFICATIONS 

1.1 INTRODUCTION 

This section provides the physical description, functional description and specifications 
for the NRZI, PE, and Dual Microformatters manufactured by PCC PERTEC, Chatsworth, 
California. 

1.2 PURPOSE OF EQUIPMENT 

The microformatter, in conjunction with the companion PERTEC tape transport, enables 
the generation and decoding of ANSI compatible 9-track NRZI (800 cpi) and ANSI 
compatible PE (1600 cpi) tapes. All timing and control necessary for the recording and 
reproduction of NRZI or PE data are also provided by the microformatter. 

The model numbers for formatter tape transport systems are given in Table 1-1. The 
system is comprised of a PERTEC tape transport and an internally mounted 
microformatter. 

1.3 PHYSICAL DESCRIPTION 

The Microformatter PCBA is mounted within the PERTEC tape transport as illustrated in 
Section II of the companion Operating and Service Manual. An additional 5-volt regulator 
is added to the transport to supply voltage to the Microformatter PCBA. The interface 
signals from the customer's controller are connected to the Microformatter PCBA via edge 
connectors. 

1.4 FUNCTIONAL DESCRIPTION 
All logic and functions associated with the reading and writing of 9-channel NRZI or 
9-channel PE ANSI and IBM compatible tape are contained in the microformatter. 

For NRZI operation, all logic for the generation of the initial gap, inter-record gaps (IRGs), 
and file mark gaps is provided, in addition to the logic necessary to record data on tape. 
The logic for complete data recovery (including buffering, error and file mark detection) is 
also provided. 

The NRZI functions of the microformatter include the following: 

(1) Compatibility with transports having either single- or dual-stack heads. 

(2) Provision for fixed and variable length Erase commands. 

(3) Facility for the generation of special commands for editing previously recorded 
tapes. 

(4) Facility for internal or external parity. 

For PE operation, all logic for the generation of the preamble, postamble, PE data, and file 
mark is provided, in addition to the logic necessary to record data on tape. The logic for 
complete data recovery (including data decoding, buffering, error and file mark detection, 
and error correction) is also provided. 

1-1 
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I\) 

Read Only 
Model No. 

FT8811 A-OOOF 

FT8611 A-OOOF 

FT8811 A-OOODF 

FT8611 A-OOODF 

FT8611 A-800DF 

FT9811-000F 

FT9611-000F 

FT9811-000DF 

FT9611-000DF 

FT9611-800DF 

'---

Read-After-Write Read/Write 
Model No. Model No. 

FT7840-9F FT7820-9F 

FT7640-9F FT7620-9F 

FT7640-9DF FT7620-9DF 

FT8840A-9F FT8860A-9F 

FT8640A-9F FT8660A-9F 

FT8840A-9DF FT8860A-9DF 

FT8640A-9DF FT8660A-9DF 

FT8640A-98DF 

FT9840-9F FT9860-9F 

FT9640-9F FT9660-9F 

FT9840-9DF FT9860-9DF 

FT9640-9DF FT9660-9DF 

FT9640-98DF 

FT1640-98DF 

Table1-1 

PERTEC Formatted Transport Systems 
------

PE 

x 

x 

x 

x 

x 

x 

Da ta For 
ransp T 

NRZI 

x 

x 

x 

x 

x 

---r-

mat 
ort 
--.· 

PE/ 
NRZI 

-t-·--f--

x 

x 

x 

Data Format 
Formatter 

--,---
PE/ 

PE NRZI NRZI 2.5 18.75 

x x x 

x x x 

x x x 

x x x 

x x x 

x x x 

x x x 

x x x 

x 

x 

x 

x 

x 

x 

Transport 
Tape Speeds Available 

25 37.5 45 75 112.5 125 

x 

x 

x 

x x x 

x x x 

x x x 

x x x 

x x x 

x x x 

x x x 

x x x 

x x x 

x x x 

x x x 



The PE functions of the microformatter include the following: 

(1) All timing necessary for the generation of IBM compatible inter-block gaps (IBG's) 
and for correct head positioning between records. 

(2) Compatibility with transports having either single- or dual-stack heads. 

(3) Automatic recording of a PE identification burst prior to recording the first record 
on a tape. 

(4) Automatic testing for the PE identification burst when reading the first record 
on a tape. 

(5) Provision for fixed and variable length Erase commands. 

(6) Facility for the generation of special commands for editing previously recorded 
tapes. 

Two microformatters may be daisy-chained to a controller and up to four transports may 
be daisy-chained to a microformatter. Figure 1-1 illustrates a system configuration of 
eight transports, two of which are Microformatted Transports. 

CUSTOMER 

CONTROLLER 

MICROFORMA TTER 

PCBA 

TRANSPORT NO. l 

TRANSPORT NO. 2 

TRANSPORT NO. 3 

TRANSPORT NO. 4 

CONTROLLER 

INTERFACE CABLE 

NOTE 1,3,5 

INTERCONNECT 

"E" 

NOTE 1,2,3,5 

INTERCONNECT 
uEu 

NOTE 1,2,3,5 

INTERCONNECT 

"E" 

NOTE 1,2,3,4,5 

CONTROLLER 

DAISY-CHAIN (DC) CABLE 

TRANSPORT 

DAISY-CHAIN 

CABLES 

NOTES: 1. THESE INTERCONNECT "E" PCBA'S ARE DC PCBA'S WHEN USED 
WITH T7000 TRANSPORTS ONLY. 

2. THESE INTERCONNECT "E" PCBA'S ARE MTA II WHEN USED WITH 
T6000, TBOOO AND T9000 TRANSPORTS THAT DO NOT HAVE 
MICROFORMATIER CAPABILITY. 

3. THESE INTERCONNECT "E" PCBA'S ARE NOT REQUIRED WHEN 
USED WITH T1000 TRANSPORTS. 

4. TERMINATORS ARE REQUIRED ON THE LAST DC PCBA ON A 
DAISY-CHAIN. 

5. THE UNIT SELECT SWITCH IS LOCATED ON THE DC #2 PCBA OR 
THE INTERCONNECT "E" PCBA. 

NOTE 1,3,5 

INTERCONNECT 

"E" 

NOTE 1,2,3,5 

INTERCONNECT 

"E" 

NOTE 1,2,3,5 

INTERCONNECT 

"E" 

NOTE 1,2,3,4,5 

Figure 1-1. Typical System Configuration 
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MICROFORMA TTER 

PCBA 

TRANSPORT NO. 5 

TRANSPORT NO. 6 

TRANSPORT NO. 7 

TRANSPORT NO. 8 
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SECTION II 

INSTALLATION AND INTERFACE CONNECTION 

2.1 INTRODUCTION 

This section contains a summary of the physical interface connections for the 
microformatter. Also given are the configuration requirements of master and slave 
transports when used in a daisy-chain configuration. 

2.2 INTERFACE ELECTRICAL SPECIFICATIONS 

Levels: True = Low = Ov (approximately) 

False = High = + 3v 

Pulses: Levels as above. Minimum pulsewidth is 1 µsec. 

The interface circuits are designed so that an open circuit results in a high signal. 

Figure 2-1 shows the configuration of the receivers and transmitters between the 
controller and microformatter. 

2.3 POWER SPECIFICATIONS 

The power consumption of the Microformatter PCBA and the + 5 volt regulator is 60 watts 
(maximum). This consumption is in addition to the transport power requirements listed in 
Section I of the companion transport manual. 

2.4 INTERFACE CONNECTIONS 

Two 50-lead flat cables (3M 3365-50 or equivalent) are required for the microformatter to 
controller interface. This interface is given in Table 2-1. Ihese J;No_J!JP.!..1 I s con'A~t directly _ ~-·-AA I. J 
to P4 and P5 on the M icroformatter PCBA. z . .S:o ~-~ c.~ ~ ~ 

CUSTOMER CONTROLLER PERTEC FORMATTER P:i:J.: 

1 TTL 

LOAD 

EQUIVALENT 

+SV 

220Q 

330rl 

,-------, 
....L -L - -- -

,-------, 
....1-. -L - -- -

NOTES: 1. NO MORE THAN 1 TTL LOAD SHOULD BE DRIVEN BY 
INTERFACE SIGNALS TO THE CONTROLLER. 

2. IMPROVED NOISE MARGIN WILL BE ACHIEVED IF THE 
RECEIVER IN THE CUSTOMER CONTROLLER SHOWN 
ABOVE IS REPLACED WITH AN SN74LS14 WITH SCHMITT 
TRIGGER INPUT CHARACTERISTICS THIS IMPROVEMENT 
IN SIGNAL-TO-NOISE RATIO BECOMES MORE SIGNIFICANT 
AS CABLE LENGTHS INCREASE TO THE MAXIMUM 
ALLOWABLE SIZE. 

+SY 

Figure 2-1. Interface Configuration 

2-1 

SN74LS14 
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Table 2-1 

Controller to M icroformatter Interface 

M1croformatter M icroformatter 
P4.'P5 P4/P5 

Live Return Signal Live Return Signal 
Pin Pin (Controller to M1croformatter) Pin Pin (Microformatter to Controller) 

P5-48 P5-47 FORMATTER ADDRESS (IFAD) P4-2 P4-1 FORMATTER BUSY (IFBY) 

P4-46 P4-45 TRANSPORT ADDRESS (ITADO) P5-38 P5-37 DATA BUSY (IDBY) 

P5-46 P5-45 TRANSPORT ADDRESS (ITAD1) P5-16 P5-15 CHECK CHARACTER GATE (ICCG)· 

P4-8 P4-7 INITIATE COMMAND (IGO) P5-16 P5-15 IDENTIFICATION (IDENT)· 

P4-18 P4-17 REVERSE/FORWARD (IREV) P5-12 P5-11 HARD ERROR (IHER) 

P4-34 P4-33 WRITE I READ (IWRT) P5-14 P5-13 FILE MARK (IFMK) 

P4-42 P4-41 WRITE FILE MARK (IWFM) P5-28 P5-27 READY (IRDY) 

P4-38 P4-37 EDIT (IEDIT) P5-44 P5-43 ON-LINE (IONL) 

P4-40 P4-39 ERASE (!ERASE) P5-30 P5-29 REWINDING (IRWD) 

P4-44 P4-43 READ THRESHOLD 1 (IRTH1) P5-32 P5-31 FILE PROTECT (IFPT) 

P4-36 P4-35 READ THRESHOLD 2 (IRTH2i P5-4 P5-5 LOAD POINT (ILDPI 

P5-50 P5-49 DENSITY SELECT (!DENI P5-22 P5-21 END OF TAPE (IEOT) 

P4-20 P4-19 REWIND ilREWi P5-26 P5-25 NAZI (INRZ) 

P5-24 P5-23 OFF-LINE ilOFLi P4-14 P4-13 SINGLE (ISGL) 

P4-4 P4-3 LAST WORD (ILWDI P5-40 P5-39 SPEED (!SPEED) 

P5-18 P5-17 FORMATTER ENABLE ilFEN) P5-36 P5-35 WRITE STROBE (IWSTR) 

P4-22 P4-21 WRITE DATA PARITY (IWPI P5-34 P5-33 READ STROBE (IRSTR) 

P4-10 P4-9 WRITE DATA 0 (IWOI P5-1 P5-5 READ DATA PARITY (IRP) 

P4-12 P4-11 WRITE DATA 1 (IW1 I P5-2 P5-5 READ DATA 0 (IRO) 

I 
P4-30 

I 
P4-21 WRITE DAT A. 2 (IW2! PC...':! pi;_t;, 

I 
READ DATA 1 (IR1) 

I P4-26 P4-25 WRITE DATA 3 (IW3) I P~-~8 P5-47 READ DATA 2 llR2) 

P4-6 P4-5 WRITE DATA 4 (IW4) P4-50 P4-49 READ DATA 3 (IR3) 

P4-32 P4-31 WRITE DATA 5 (IW5) P5-6 P5-5 READ DATA 4 (IR4~ 

P4-28 P4-27 WRITE DATA6 ilW6i P5-20 P5-19 READ DATA 5 (IR5) 

P4-24 P4-23 WRITE DATA 7 llW7! P5-10 P5-9 READ DATA 6 (IR61 

P4-16 P4-15 LOAD ON LINE (ILOLI P5-8 P5-7 READ DATA 7 (IR7) 

P5-42 P5-41 CORRECTED ERROR (ICER) 

"ICCG and !DENT line shared by NAZI and PE 

To connect the interface, the following must be considered. 

(1) When connecting a controller to a single microformatter, the length of cable 
should be limited to 12.2 m (40 feet). 

(2) When two microformatters are connected in a daisy-chain configuration to a 
controller, the total cable length should be limited to 12.2 m (40 feet). There 
should be no more than 1.5 m (5 feet) of cable between the two microformatters, 
although this distance may be increased to 6.1 m (20 feet) if a 2201330 ohm DIP 
terminator for each microformatter to controller interface signal is installed within 
305 mm (12 inches) of the last microformatter in the daisy-chain. 

2.5 DAISY-CHAIN CONNECTIONS 

Three 34-lead flat cables (3M 3365-34 or equivalent) are required for the transport 
daisy-chain interface. 

When one, two, or three slave transports are daisy-chained to a master transport, the 
interconnecting cables may be 12.2 m (40 feet) maximum length. These three cables 
connect to J11, J12, and J13 of the Cable Adapter (DC) PCBAs when used with the FT7000 
series transports. These cables connect to the Interconnect E PCBA when used with 
FT8000 and FT9000 series transports. When used with the FT1000 model, the cables 
connect to the Interconnect D PCBA. 

The Cable Adapter (DC) PCBAs are shown in Figure 2-2 and the Interconnect E PCBA is 
shown in Figure 2-3. When using the microformatter with an FT1000 model, refer to the 
companion Operating and Service Manual for the description of the Interconnect D PCBA. 
The daisy-chain interface is described in Table 2-2. 
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I\.) 
I 

(..) 

-- JlOl TO TAPE CONTROL PCBA (JlOl) -- Jl02 TO DATA PCBA (Jl02) 

CABLE ADAPTER I (DC) 

0 0 

U2 TERMINATOR (NOTE) 

CABLE ADAPTER Ill (DC) 

NOTE: USED ON LAST TRANSPORT 
IN DAISY CHAIN 

0 

Jl3 TO MICROFORMATTER (P3) 

0 

U l TERM! NA TOR (NOTE) 

Figure 2-2. Cable Adapter (DC) PCBAs 

UNIT SELECT SWITCH 

Address S1 S2 S3 S4 

0 ON OFF OFF OFF 

1 OFF ON OFF OFF 

2 OFF OFF ON OFF 

3 OFF OFF OFF ON 



J103 TO DATA PCBA (J103} 

DD D D 
DD D D 

TERMINATOR (NOTE) 

D D D D D DI 
DDDDDD 

r----------
1 I 
L------ _______ J 

D D D D 
D 0 DD 

ODDDODD 
DDDDDDD 

L L 
L~ERMINATOR (NOTE) 

JS POWER 

JlOl TO TAPE CONTROL PCBA (J101) 

J3 TO MICROFORMATTER (P3) 

NOTE: USED ON LAST TRANSPORT IN DAISY CHAIN. 

PHANTOM LINES INDICATE BOTTOM OF BOARD. 

J13 TO DAISY CHAIN (READ) 
J12 TO DAISY CHAIN (WRITE) J102 TO DATA PCBA (J102) 

TERMINATOR (i'-OTE) TERMINATOR (NOTE) 

XU4 INTERCONNECT E D D D D D D D D D D 
DDDDDDDDDD 

r-1----------., 
I I 

L. --- - - - - - - - - - - J 

IT'[lO D D D 
~DOD l~Tl'RMINATOR (NOTE) 

~I 

I SELECT SWITCH 
irl J4 TO REMOTE TRANSPORT 

J2 TO MICROFORMATER (P2) 

-Jl TO MICROFORMATTER (Pl} 

Jl 1 TO DAIW CHAIN (CONTROL) 

UNIT SELECT SWITCH 
SI, S2, S3, S4,S5, S6, S 7, SS 

UNIT SELECT SWITCH 

COMMAND S1 S2 S3 S4 
~-- --------------1-----j--------r-~ -------t-

TRANSPORTO NC NO NO NO 

TRANSPORT1 NO NC NO NO 

TRANSPORT 2 NO NO NC NO 

S5 

NO 

NO 

NO 

TRANSPORT 3 NO NO NO NO NO 

REMOTE SELECT NC 

NRZI 

PE 

SGL HEAD 

DUAL HEAD 

LOW SPEED 

HIGH SPEED 

Figure 2-3. Interconnect E PCBA 

NC 

NO 

NC 

NO 

NC 

NO 



Table 2-2 (A) 

Control Signals, Transport/Cable Adapter I, Interconnect D, or Interconnect E 
Cable Adapter 

Transport 
(DCI) J11 or Inter-
connect E, J11 or 

J101 T1000. J201 Signal 

Live Return Live Return 

1 2 17 - LOAD ON LINE (ILOL) 

A 8 16 - WRITE AMPLIFIER RESET #2 (IWARS2) 

B 2 15 33 OVERWRITE (IOVW) 

c 3 14 32 SYNCHRONOUS FORWARD COMMAND (ISFC) 

D 4 13 31 DATA DENSITY SELECT (IDDS) 

E 5 12 30 SYNCHRONOUS REVERSE COMMAND (ISRC) 

F 6 11 29 DATA DENSITY INDICATOR (IDOi) 

H 7 10 28 REWIND COMMAND (IRWC) 

K 9 8 26 SET WRITE STATUS (ISWS) 

L 10 7 25 OFF-LINE COMMAND (IOFC)/REWIND UNLOAD (IRWU)• 

M 11 6 24 ON-LINE (IONL) 

N 12 5 23 REWIND (IRWD) 
p 13 4 22 FILE PROTECT (IFPT) 

R 14 3 21 LOAD POINT (ILDP) 

T 16 19 20 READY (IRDY) 

u 17 2 34 END OF TAPE (IEOT) 

J 8 9 27 SELECT 0 (ISLTO)• • 

- - 1 - POWER SUPPLY ENABLE (IPSEN) 

·REWIND UNLOAD applies to T9000 and T1000 . 

.. Provided through Select Switch. 

Table 2-2 (B) 

Write Signals, Transport/Cable Adapter II, Interconnect D, or Interconnect E 

Cable Adapter 

Transport (DCll) J12 or Inter-

J102 connect E. J12 or 
T1000. J202 Signal 

Live Return Live Return 

A 1 34 2 WRITE DATA STROBE (IWDS) 

c 3 32 4 WRITE AMPLIFIER RESET (IWARS) 

E 5 30 6 READ THRESHOLD 1 (IRTH1) 

F 6 29 7 READ THRESHOLD 2 (IRTH2)• 

L 10 25 11 WRITE DATA PARITY (IWDP) 

M 11 24 12 WRITE DATA 0 (IWDO) 

N 12 23 13 WRITE DATA 1 (IWD1) 
p 13 22 14 WRITE DATA 2 (IWD2) 

R 14 21 15 WRITE DATA 3 (IWD3) 

s 15 20 16 WRITE DATA 4 (IWD4) 

T 16 19 17 WRITE DATA 5 (IWD5) 

u 17 18 - WRITE DATA 6 (IWD6) 

v 18 1 - WRITE DATA 7 (IWD7) 

- - 33 2 SELECT1 (ISLT1) .. 

- - 31 5 SELECT 2 (ISLT2) .. 

- - 28 8 SELECT 3 (ISLT3)• • 

·Not applicable to FT7000. 

··Provided through Select Switch. 
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Table 2-2 (C) 

Read Signals, Transport/Cable Adapter Ill, Interconnect D, Interconnect E 
Cable Adapter 

Transport 
(DClll) J13 or Inter-
connect E, J13 or 

J103 T1000, J203 Signal 

Live Return Live Return 

1 A 34 2 READ DATA PARITY (IRDP) 

2 B 33 3 READ DATA STROBE (IRDS)· 

3 c 32 4 READ DATA 0 (IRDO) 

4 D 31 5 READDATA1 (IRD1) 

8 J 27 7 READ DATA 2 (IRD2) 

9 K 26 8 READ DATA 3 (IRD3) 

- - 25 9 NRZI (INRZ) .. 

- - 24 10 7-. 9-TRACK (17TR/19TR) .. 

- - 23 6 SINGLE (ISGL) .. 

- - 22 14 SPEED (ISPD) .. 

14 R 21 15 READ DATA 4 (IRD4) 

15 s 20 16 READ DATA 5 (IRD5) 

17 u 18 - READ DATA 6 (IRD6) 

18 v 1 - READ DATA 7 (IRD7) 

- - 19 - TACHOMETER (ITACH) .. 

NOTE 

The following pins provide + 5v from the m1croformatter to the de 
assemblies 

J11 J13 
- -
18 11 28 

12 29 
13 30 

·Relevant to NRZI operation only 

··Not appl 1cable to FT7000 

2.5.1 T7000 DAISY-CHAIN 

When connecting the Cable Adapter (DC) PCBAs to a T7000, Cable Adapter I (DC) 
connects to J101 of the Tape Control PCBA, Cable Adapter II (DC) connects to J102 of the 
Data PCBA, and Cable Adapter Ill (DC) connects to J103 of the Data PCBA. Refer to 
Paragraph 2.5.4 for configurations and to Table 2-3 for details of the PERTEC cable 
assembly used for these connections. 

The three flat cables referred to in Paragraph 2.5 connect to: 

(1) P1 of the Microformatter PCBA and J11 of Cable Adapter II (DC) PCBA. 

(2) P2 of the Microformatter PCBA and J12 of Cable Adapter II (DC) PCBA. 

(3) P3 of the Microformatter PCBA and J13 of Cable Adapter Ill (DC) PCBA. 

2.5.2 TBOOO OR T9000 DAISY-CHAIN 

When connecting the Interconnect E PCBA to a TBOOO or T9000, J101 of the Interconnect E 
PCBA connects to J101 of the Tape Control PCBA, J102 and J103 of the Interconnect E 
PCBA connects to J102 and J103 of the Data PCBA, and J1, J2, and J3 of the Interconnect 
E PCBA connect to P1, P2, and P3 of the Microformatter PCBA. Refer to Paragraph 2.5.4 
for configurations. 

One end of the three flat cables referred to in Paragraph 2.5 connect to J11, J12, and J13 of 
the Interconnect E PCBA, the other ends connect to the remaining transports in the daisy­
chain. Refer to Table 2-4 for details of the PERTEC cable assembly used for these 
connections. 
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Table 2-3 

FT7000 Daisy Chain Cable Assemblies 

Max. No. i 
of Units 

A. 

0.25 (10) 
I 0.43 (17) 

0.70 (27 5) i 

0.25 (10) 
0.43 (17) 
0. 70 (27 5) 

0.25 (10) 
0.43(17) 
0.70 (27 5) 

Cable Lengths 
mm (inches) 

s·· c·· 

1.52 (60) 
1.52 (60) I 

1 52 (60) 

1 52 (60) 
1.52 (60) 
1 52 (60) 

3.04 (120) 
304(120) 
304(120) 

• M1croformatter to DC PCBAs in first unit 

··Dc PCBAs to DC PCBAs. 

• • 1 ,ludes the three required cables 

D .. 

1.52 (60) 
1 52 (60) 
1.52 (60) 

Part No.(s) 
Required 

107647-05 ••• 

Table 2-4 

FT8000/FT9000/FT1000 Daisy Chain Cable Assemblies 

Cable Lengths 
Max. No. m (feet) Cable 
of Units 

1 
Part No. 

A B c D 

2 1.52 (5) t 103936-01 

2 3.04 (10) I 
I 

103936-02 

4 1.52 (5) 3 04 (10) 1 .5215) 103936-03 

4 3.04 (10) 3 04 (10) 3 04 (10) 103936-04 

2.5.3 T1000 DAISY-CHAIN 

When daisy chaining T1000 Transports, connectors J201, J202, and J203 of the 
Interconnect D PCBA are used. Refer to Table 2-4 for details of the PERTEC cable 
assembly used for these connections. 

2.5.4 CONFIGURATIONS 

The master/slave transport configurations which may be daisy chained are given in 
Table 2-5. 

Referring to Table 2-5, it should be noted that the format must be NRZI when the higher 
speed is selected. Also, that PE format may be used on dual speed systems if a dual 
format microformatter is employed. 

In the case when the master transport is not the high speed transport, the customer must 
so indicate when ordering so that the microformatter will be configured properly. 

2-7 



Table 2-5 

Configuration Requirements of Slave Transports 
Daisy-Chained to Master Transports 

DC These Slave Characteristics 
MTA II Adapters Must be Same as Master 

Master Slave Required Required 
Transport Transport on Slave on Slave Tape Head Data 

Transport Transport Speed Type Format 

FT7XXX-9F T?XXX-9 x x x x 
FT7X40-9F T6XXX-9 x Note 3 x 

TBXXXA-9 x Note 3 x 
FT7X20-9F T6X20-9 x Note3 x x 

TBX20A-9 x Note3 x x 
FT7XXX-9DF T?XXX-9 x x x x 
FT7640-9DF T6XXX-9 x Note3 

TBXXXA-9 x Note3 

FT7620-9DF T6X60-9 x Note3 x 
TBX60A-9 x Note3 x 

FTBB40A-9F T7B40-9 x x x x 
FT8860A-9F T7B20-9 x x x x 

T7B40-9 x x x 
FT8640A-9F 

I 
T7640-9 

I 
x x x x 

I 
FT8660A-9F T7620-9 x x x x 

T7640-9 x x x 
FTB640A-9DF T7640-9 x x x x 
FTB660A-9DF T7620-9 x x x x 

T7640-9 x x x 
FTBB40A-9DF T7640-9 x x x 

T7B40-9 x x x 
FTBB60A-90F T7640-9 x x 

T7620-9 x x x 
T7B40-9 x x x 
T7B20-9 x x x x 

FT8640A-9BDF T7B40-9 x x x 

FTBXXXA-9F I T6BXX-9 I x Note3 x I or TBBXXA-9 x Note3 x 
FT9XXX-9F T9BXX-9 x Note3 x 

T8640A-9B x Note3 Note4 
T9640-9B x Note3 Note4 
T1640-9B Note3 Note 4 

FTBXXXA-90F T6XXX-9 x Note3 
9B. or T8XXXA-9 x Note3 
FT9XXX-9. OF T9XXX-9 x Note3 
9B. or T8XXXA-9B x Note3 
FT1640-9BDF T9XXX-9B x Note3 

T1640-9B x Note3 

NOTES: 

Notes 

2 

1,2 
2 

1 

1 

2 

1 

1.2 

1. The Head Type Configuration Switch on the Microformatter PCBA must be set to the down position. 

2 

3. 

The Format Configuration Switch on the Microformatter PCBA must be set to the down position. 

Tape speed of slave transports must be the same as tape speed of master transports with the 
following exceptions. 

Master Transport 

Model 

FT6. FT?, FTBA 

FT6. FTBA 

FT6, FTBA, FT9 

FT6, FTBA 

FT6. FTBA. FT9 

FTB611A I 
FT1, FT9 

FT6. FT8A, FT9 I 

Speed (ips) 

25 

12.5 

37.5 

18.75 

45 

22.5 

75 

37.5 

Slave Transport 

Model 

T6, TBA 

T6. T?, TBA 

T6, TBA 

T6, TBA, T9 

TB611A 

T6, TBA, T9 

T9, T6, TBA 

T1. T9 

Speed (ips) 

12.5 

25 

1B.75 

37.5 

22.5 

45 

37.5 

75 

4 A TXXXX-9B slave transport may be used only in the format of the master transport. 

2-8 

I 

I 
I 



To daisy-chain a Model FT7000 to T7000 models, both the master and slave transports 
require the Cable Adapter (DC) PCBA, Figure 2-2. In order to daisy-chain a model FT7000 
to T6000 and/ or TBOOO models, the master transport requires the Cable Adapter (DC) 
PCBAs and the slave transports require an MTA II. Refer to PERTEC Operating and Service 
Manual No. 103920 for details of the MTA II. 

NOTE 

When T7000 transports are daisy-chained, the Cable 
Adapter [DC] PCBAs must be used. 

When daisy-chaining a model FT8000 or FT9000 to either T8000 or T9000 models, the 
master transport requires an Interconnect E PCBA (see Figure 2-3) and the slave transports 
require an MTA II. 

To daisy chain the model FT1000 to T1000 models, no adapters are required. When daisy 
chaining a model FT1000 to T8000 or T9000 models, the slave transports require an 
MTA II. 
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3.1 INTRODUCTION 

SECTION Ill 

OPERATION 

This section contains the basic microformatter operation and a detailed definition of the 
microformatter to controller interface lines. 

3.2 BASIC OPERATION 

The microformatter is capable of executing the commands necessary to enable the modes 
of operation described in the following paragraphs. All commands, with the exception of 
REWIND (IREW), OFF LINE (IOFL) and LOAD ON LINE (ILOL), are executed by sampling 
the logic states of the REVERSE/FORWARD (IREV), WRITE/READ (IWRT), WRITE FILE 
MARK (IWFM), EDIT (IEDIT), and ERASE (IERASE) interface lines as given in Table 3-1. 
REWIND, OFF LINE, and LOAD ON LINE commands are executed directly from the 
interface without combination. 

Refer to Table 3-1 in conjunction with the following command descriptions. 

3.2.1 READ FORWARD 

The Read Forward command causes tape on the selected transport to be accelerated to the 
normal transport operating speed. The microformatter reads the first record of data 
encountered and then decelerates the tape to a stop. The microformatter generates the 
delays necessary for proper positioning of the transport read head in the inter-record gap 
(IRG). It is possible to read the next record on tape by supplying a new Read Forward 
command to the microformatter prior to the completion of the tape deceleration, thereby 
improving the access time to the next record by as much as one ramp time. This is referred 
to as on the fly operation. 

3.2.2 READ REVERSE 

The Read Reverse command is similar to a Read Forward command except that tape 
motion is in the reverse direction. Records may also be read in reverse on the fly. During 
any reverse operation, the microformatter always resets to the quiescent state when the 
BOT signal is present. A Read Reverse command may be modified to position the head 
further back in the gap after reading a record. This change in position of the head is to 
facilitate the editing of a record, and is done by the microformatter in response to an EDIT 
command. Details of the EDIT command are contained in Paragraph 3.2.4. 

3.2.3 WRITE 

When executing a Write command, the microformatter accelerates tape and, after the 
appropriate pre-record delay time, begins to transfer data from the controller to the 
transport. The process continues until a LAST WORD (ILWD) is received from the 
controller. If the transport is a single-stack head configuration, the tape will then 
decelerate to a stop. If the transport is a' dual-stack head configuration, the tape wil I 
continue to move forward until the record has been read by the read head, then the tape 
will be decelerated to a stop with the write head properly located in the center of the 
inter-record gap (IRG). 

Consecutive records may be written on the fly on both single- and dual-stack head 
configuration transports. 
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3.2.4 EDIT 

Table 3-1 

Microformatter Commands 

Command IREV IWRT IWFM 

READ FORWARD H H H 

READ REVERSE (Normal) L H H 

READ REVERSE (Edit) L H H 

WRITE H L H 

EDIT H L H 

WRITE FILE MARK H L L 

ERASE (Variable Length) H L H 

ERASE (Fixed Length) H L L 

SPACE FORWARD H H H 

SPACE REVERSE L H H 

FILE MARK SEARCH FORWARD H H L 

FILE MARK SEARCH REVERSE L H L 

FILE MARK SEARCH FORWARD 

l 
H 

l 
H 

l 
L 

(ignore daiai 

FILE MARK SEARCH REVERSE L H L 
(ignore data) 

L = Low = True 
H = High = False 

IEDIT I ERASE 

H H 

H H 

L H 

H H 

L H 

H H 

H L 

H L 

H L 

H L 

H H 

H H 

I H I L I 

H L 

Edit operations are similar to Write operations except that the write current is switched off 
slowly at the end of an edit sequence to minimize the possibility of recording a glitch on 
tape. For proper head positioning, Edit commands should be preceded by a Read Reverse 
(Edit) command. 

3.2.5 WRITE FILE MARK 

The Write File Mark command causes a file mark to be written on tape; Paragraphs 3.4.6 
and 3.5.5 provide details of the Write File Mark command for PE Format and NAZI Format, 
respectively. 

3.2.6 ERASE (VARIABLE LENGTH) 

The Erase (Variable Length) command causes tape to be moved in the forward direction 
with erase current on. An ILWD signal from the controller terminates the erase operation. 
It should be noted that in the PE mode, the ID burst will not be erased when an Erase 
command is given from BOT. 

3.2. 7 ERASE (FIXED LENGTH) 

The Erase (Fixed Length) command causes a 102 mm (4.0 inch) length of tape to be 
erased. This command is always executed while moving tape in the forward direction. 

3.2.8 SPACE FORWARD 

The Space Forward command is similar to a Read Forward command except that no READ 
STROBE (IRSTR) signals are supplied to the controller. Although error checking is not 
performed. a test is made to determine if the record spaced over was a File Mark. 
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3.2.9 SPACE REVERSE 

The Space Reverse command is similar to a Read Reverse command except that no READ 
STROBE (IRSTR) signals are supplied to the controller. Although error checking is not 
performed, a test is made to determine if the record spaced over was a File Mark. 

3.2.10 FILE MARK SEARCH FORWARD 

A File Mark Search Forward command causes the transport to execute a series of Read 
Forward commands while in the on the fly mode of operation. This series is terminated 
by the recognition of either a File Mark character or the EOT tab. Tape is stopped following 
the reading of a File Mark in a manner similar to terminating a normal Read operation. If 
the EOT tab is encountered during a File Mark Search operation, the operation will 
terminate and tape will be stopped at the end of the record currently being processed. The 
File Mark Search Forward command may be combined with a Space Forward command, 
thereby preventing IRSTR, ICER AND IHER signals from being presented at the 
M icroformatter to Controller Interface. 

3.2.11 FILE MARK SEARCH REVERSE 

The File Mark Search Reverse command causes the transport to execute a series of Read 
Reverse commands while in the on the fly mode of operation. This series is terminated by 
the recognition of either a File Mark character or the EOT tab. The tape is stopped after 
reading a File Mark in a manner similar to terminating a normal Read operation. If the EOT 
tab is encountered during a File Mark Search operation, the operation is terminated and 
tape will be stopped at the end of the record currently being processed. The File Mark 
Search Reverse command may be combined with a Space Reverse command, thereby 
preventing IRSTR, ICER and IHER signals from being presented at the Microformatter to 
Controller Interface. 

3.2.12 REWIND 

The Rewind command causes the transport to rewind to BOT. In systems where more than 
one transport is daisy-chained, it is possible to rewind several transports while 
transferring data to or from another transport in the chain. 

3.2.13 OFF-LINE 

The Off-Line command places the transport under local control. Only the selected 
transport is placed off-I ine in daisy-chained systems. In some tape transports (e.g., T9000 
series), this command causes the tape transport to perform a Rewind/Unload operation. 

3.2.14 LOAD-ON-LINE 

The Load-On-Line command enables a remote load sequence. 

3.3 GAP GENERATION 

3.3.1 INTER-RECORD GAP GENERATION 

The microformatter provides timing to generate the necessary 15.2 mm (0.6-inch) gap 
between records. Longer gaps can be generated by using the Erase command. 

3.3.2 INITIAL GAP 

When writing in the NAZI format, the first data record is written approximately 89 mm (3.5 
inches) down tape from the trailing edge of the BOT tab. In the PE format, the gap follows 
the ID burst. 
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3.3.3 FILE MARK GAP 

A File Mark will be preceded by a gap of approximately 102 mm (4.0 inches) of tape and 
followed by a normal IBG. 

3.4 PHASE ENCODED FORMAT 

The following features apply only to PE and dual format transports. These models write 
tapes in accordance with ANSI Interchangeability Specification No.X3.39-1973for1600 cpi 
9-track recording. 

3.4.1 DATA 

Phase Encoded (PE) data are characterized as follows. 

(1) A zero bit corresponds to a transition in the middle of the bit cell away from the 
erase direction of magnetization. When writing, this corresponds to a high-to-low 
transition at the microformatter output to the transport. 

(2) A one bit corresponds to a transition in the middle of the bit cell toward the erase 
direction of magnetization. When writing, this corresponds to a low-to-high 
transition at the microformatter output to the transport. 

(3) In the case of successive zero bits or successive one bits, an additional 
transition is required at the ce!! boundary. This transition is referred to as the 
phase transition and is in the opposite direction from that of the data transition. 

3.4.2 PREAMBLE 

The preamble is a burst of 40 zero bits and a one bit in all nine tracks at the beginning of 
each record. When reading, the microformatter tracking circuit uses this burst to 
synchronize the decoding circuits. The detection of the one bit indicates the beginning of 
the data field. 

3.4.3 DATA FIELD 

The data field is written with data and phase transitions as defined in Paragraph 3.4.1. 
The length of the data field may be a minimum of 18 characters and a maximum of 2,048 
characters, in accordance with the ANSI lnterchangeabil ity Specification for 1600 cpi 
9-track recording. The microformatter is capable of writing and reading records of a 
minimum of three characters. There is no hardware limitation to the maximum number of 
data characters that may be included in a single data record. 

3.4.4 POSTAMBLE 

The postamble is comprised of a single one bit and a burst of 40 zero bits at the end of the 
record. The postamble provides a means of synchronization when reading tape in the 
reverse direction. The microformatter interprets a one bit and two consecutive zero bits in 
all tracks as as being a valid postamble. 

3.4.5 PARITY 

When writing, the data in the parity data track are generated by the microformatter in such 
a way as to provide odd parity for all characters in the data field. An external parity 
generator may also be used. 

3.4.6 FILE MARK 

When a Write File Mark command is executed, the microformatter generates the file mark 
gap and then generates a File Mark consisting of 256 flux reversals at 3200 frpi in Channels 
P, 0, 2, 5, 6, and 7. Channels 1, 3, and 4, are de erased. 
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When reading, the microformatter will recognize a File Mark if there are at least 64 flux 
reversals in Channels 2, 6, and 7 with Channels 1, 3, and 4 de erased. Channels P, 0, and 5 
are ignored for th is test. 

3.4.7 IDENTIFICATION BURST 

When performing a Write command from BOT, the microformatter writes an ANSI and IBM 
compatible identification (ID) burst consisting of a sequence of 1600 frpi flux reversals in 
Channel P, with all other tracks de erased. To write this ID burst properly, a Write 
command from BOT should not be preceded by any Reverse command except Rewind. 

In the Read mode, the microformatter samples the output of Channel P as the BOT tab 
traverses the read head. If an ID burst is detected, the IDENT interface line is pulsed. 

3.4.8 DROPOUT AND ERROR CORRECTION 

A dropout is detected by the microformatter for a particular track if no data are present on 
that track for more than one and one-fourth bit cell times. This test is made after 
approximately 20 zero bits of the preamble have been read in each track. If only one of the 
nine tracks has a dropout detected in the microformatter, the microformatter will correct 
this track by using the odd parity nature of the data in conjunction with the single track 
dropout indication. 

If a dropout of more than one track is indicated by the microformatter, data are invalid and 
the command is immediately terminated. Tape motion is not stopped until the end of the 
record is found. 

3.4.9 DESKEW OF READ DATA 

As data are read from tape, the data transitions corresponding to bits of a specific 
character may arrive at the microformatter at different times, due to the skewed 
relationship of the nine data tracks. Data may be skewed as much as 2.9 characters and 
still be deskewed properly to be presented at the controller interface. 

3.4.10 ERROR DETECTION 

If the data read back from the tape shows even parity for a particular data character with no 
track dropout indication, an error indication is provided during the transfer of that specific 
character to the controller. The command is not aborted. The microformatter continues 
execution of the current command, provided that none of the fol lowing errors occur. If one 
of these errors is detected, the command is aborted and the microformatter will search for 
the IBG. 

(1) A one bit is detected in either the preamble or postamble. 

(2) An overflow condition is detected in the deskew buffer, indicating excessive tape 
skew, i.e., greater than 2.9 characters. 

(3) One or more channels fai Is to detect the one bit at the end of the preamble. 

(4) A false postamble is detected in the middle of the record. 

(5) A dropout indication is generated for two or more channels. 

3.4.11 TRACKING OSCILLATOR 

When reading PE data, a tracking oscillator is used to decode data. This oscillator follows 
the long-term and short-term speed variation of the data being read. The characteristics of 
the oscillator are such that any PE tape that complies with the ANSI Interchangeability 
Specification may be read by any PERTEC Microformatter/Transport PE tape system. 
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3.4.12 RECORD RECOGNITION 

When a Read command is given to the microformatter, tape is ramped up to nominal speed 
and the microformatter searches for the preamble of a data record. Channels 2, 0, 4, and 5 
inclusive are monitored. A valid preamble is declared if data are present on Channels 2, 0, 
4, or 5 inclusive continuously for 10 character times. 

If data are present on Channels 2, 0, 4, or 5 continuously for a time period less than 10 
character times, the microformatter will assume that the few data pulses received were 
due to erroneous flux transitions occurring prior to the actual data record, and the 
microformatter will continue to search for the data record. 

Once a valid record has been recognized at 10 character times into the preamble, any loss 
of data (as determined from Channels 2, 0, 4, and 5) results in the microformatter stopping 
tape motion. This is due to either the loss of data in these four channels or the valid end of 
the data record. The data loss must be continuous for greater than 22 character times for 
tape motion to stop. 

3.5 NRZI FORMAT 

The following NRZI format description applies to all NRZI and dual format models. The 
data format described is consistent with ANSI Interchangeability Specification X3.22-1973 
for 9-track, 800 cpi N RZi recording. 

3.5.1 DATA 

NRZI data are characterized as follows. 

(1) A one bit corresponds to a flux transition in the center of the bit cell on tape. This 
corresponds to a logic true (one) on the WRITE DATA interface line to the 
transport during a Write operation. 

(2) A zero bit corresponds to a lack of any flux transition on tape or a logic false (zero) 
on the WRITE DATA interface line to the transport during a Write operation. 

3.5.2 DATA RECORD 

A record of NRZI data may contain between 18 and 2048 ASCII characters. This is in 
accordance with the ANSI lnterchangeabilty Specification for 800 cpi 9-track recording. 
The microformatter is capable of writing and reading records of a minimum of three 
characters. There is no hardware limitation to the maximum number of data characters 
that may be included in a record. Channel Pon tape is written to provide odd parity for all 
data characters. Nominal spacing between characters is 3175 µm (1250 µinches). 

3.5.3 CYCLIC REDUNDANCY CHECK CHARACTER 

The Cyclic Redundancy Check Character (CRCC) is written on tape after a four character 
delay from the last data character. The CRCC is generated in accordance with the ANSI 
Interchangeability Specification for 800 cpi NRZI magnetic tape recording. 

3.5.4 LONGITUDINAL REDUNDANCY CHECK CHARACTER 

The Longitudinal Redundancy Check Character (LRCC) is written on tape after a four 
character delay from the CRC character. The data in this character is such that the total 
number of one bits in a track (including the CRCC and LRCC) is even. The LRCC will never 
be an all-zeros character. The LRCC is generated by the reset of the write register in the 
tape transport. The LRCC also serves to set the tape magnetization in the proper direction 
for IRG. 
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3.5.5 FILE MARK 

When executing a Write File Mark command, the microformatter generates a one-character 
record. This single data character consists of a one bit in Channels 3, 6, and 7 and a zero 
bit in all other channels. The CRCC contains all zeros. The LRCC is equivalent to the 
single data character. 

The microformatter tests for the presence of the file mark pattern during every Read 
operation. When this is detected, the IFMK interface line to the controller is pulsed and the 
file mark characters are transmitted to the controller. 

3.5.6 ERROR DETECTION 

In the NRZI format, all deskewing functions during a Read operation are performed in the 
tape transport. The microformatter receives a nine-bit word from the transport and relays 
this word to the customer's controller. A HARD ERROR (IHER) is generated by the 
microformatter if any of the following read errors occur. 

(1) A data character is read from tape containing even parity. 

(2) A CRCC is read from tape containing even parity and the record contains an even 
number of data characters. 

(3) A CRCC is read from tape containing odd parity and the record contains an odd 
number of data characters. 

(4) Longitudinal parity on any track is odd. 

(5) A track dropout occurs in such a way as to cause more than two check 
characters, i.e., CRCC and LRCC, to be detected when the microformatter 
interprets the dropout as an end-of-record condition. 

It should be noted that all of the foregoing errors except (5) are checked during both Read 
Forward and Read Reverse operations. The error described in (5) is checked only during 
Read Forward operations. 

3.6 CONTROLLER-TO-MICROFORMATTER INTERFACE 

3.6.1 FORMATTER ADDRESS (IFAD) 

This is a level which selects one of the two possible microformatters attached to the 
controller to microformatter interface. 

High = Address 0 

Low = Address 1 

The microformatter's address is predetermined by a switch on the Microformatter PCBA. 

When selected, a microformatter is connected to the controller and all controller to 
microformatter interface lines are activated. 

Unless otherwise noted, the description of all other controller to microformatter lines will 
assume that the m icroformatter is selected. 
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3.6.2 TRANSPORT ADDRESS (ITADO, ITAD1) 

The levels on these two lines select one of the four transports which may be daisy-chained 
to the microformatter. These lines are decoded by the microformatter and transmitted to 
the microformatter to transport interface as follows. 

ITADO ITAD1 Address 

High High ISLTO 

High Low ISLT1 

Low High ISLT2 

Low Low ISLT3 

3.6.3 INITIATE COMMAND (IGO) 

This pulse initiates the commands given in Table 3-1. On the trailing edge of IGO, the 
command lines described in Paragraphs 3.6.4 through 3.6.8 are copied into the 
microformatter and the FORMATTER BUSY signal (IFBY) is set low. IFBY is described in 
Paragraph 3. 7 .1. 

3.6.4 REVERSEi FORWARD (IREV) 

This signal specifies forward or reverse tape motion. 

Low = Reverse 

High = Forward 

3.6.5 WRITE/ READ (IWRT) 

This signal specifies the operation mode of the system. 

Low= Write 

High = Read 

3.6.6 WRITE FILE MARK (IWFM) 

This pulse causes a Write File Mark to be written on the tape, if IWRT is also low during 
this time. 

3.6. 7 EDIT (IEDIT) 

The EDIT signal is employed in two ways: 

(1) Read reverse. Modifies the read reverse stop delay to optimize head positioning 
when editing tapes. 

(2) Write. The transport write current is turned off gradually at the end of the record, 
thus preventing an adjacent data record from being erased. 

3.6.8 ERASE (I ERASE) 

When the I ERASE and IWRT signals are low, the microformatter is conditioned to perform 
a dummy Write command. The microformatter goes through all the functions of a normal 
Write operation except that no data are recorded. A length of tape is erased equivalent to 
the length of the dummy record as defined by LAST WORD (ILWD) Paragraph 3.6.14. 

Alternatively, if the IERASE, IWRT, and IWFM signals are low, the microformatter is 
conditioned to perform a dummy Write File Mark operation. A fixed length of tape of 
approximately 102 mm (4.0 inches) is erased. 
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The IERASE signal is also used to inhibit READ STROBE (IRST) during a space operation 
(Space Forward or Space Reverse) (NSPC) or File Mark Search operation. 

3.6.9 READ THRESHOLD LEVEL 1 (ITHR1) 

This signal is used only on transports having a single-stack head, and specifies the 
operating read circuit threshold level. ITHR1 is normally made low only when it is required 
to perform a read-after-write data check. 

Low = High Threshold 

High = Normal Threshold 

3.6.10 READ THRESHOLD LEVEL 2 (ITHR2) 

This signal is used on transports having a low read threshold capability and is normally 
made low only when it is required to recover low amplitude data. 

Low = Extra Low Threshold 

High = Normal Threshold 

3.6.11 DENSITY SELECT (IDEN) 

The IDEN signal is used only when dual format microformatters are used in conjunction 
with transports equipped with PE or NAZI format selection capability. The state of this line 
is loaded into the microformatter with each INITIATE COMMAND (IGO). 

Low = 800 cpi (NAZI) 

High = 1600 cpi (PE) 

3.6.12 REWIND (IREW) 

IREW is a pulse which causes the selected transport to rewind to Load Point, providing the 
transport is Ready and On-Line. The pulse is routed directly to the transport and does not 
cause the microformatter to become busy. 

3.6.13 OFF-LINE (IOFL) 

This pulse causes the selected transport to be placed in the Off-Line mode of operation. 
IOFL is routed directly to the transport and does not cause the microformatter to become 
busy. 

3.6.14 LAST WORD (ILWD) 

During the execution of a Write command or an Erase (Variable Length) command, this 
pulse is used to indicate that the next character to be strobed into the microformatter is 
the last character of the record. The line will be set low by the controller at the time the last 
data character is set on the interface lines. 

3.6.15 FOR MA TIER ENABLE (IFEN) 

This is a level which, when high, causes the microformatter to reset to the quiescent state. 
The signal is not gated by IFAD, hence, if two microformatters are connected to the 
interface, both will be simultaneously reset. 

This line may be used to disable the microformatter if the controller power is lost, or, to 
clear the microformatter logic. 
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3.6.16 WRITE DATA LINES (IW0-7) 

These eight lines transmit write data from the controller to the microformatter. The eight 
data bits appearing on WRITE DATA LINES (IW0-7) are written onto the corresponding 
channels on tape. IW7 corresponds to the least significant bit of the character. 

The first character of the data record should be available on these lines within one 
character period after IDBY goes true and should remain true until the trailing edge of the 
first IWSTR pulse issued by the microformatter. The next character of information must 
then be set up in less than half a character period. Subsequent characters will be 
processed in this way until ILWD is set low, indicating that the last character is being 
transferred. Table 3-2 identifies these lines with regard to interface identification, ANSI 
Track Number and binary weight. 

3.6.17 WRITE DATA PARITY (IWP) 

This line is used only when the external parity generation option is used. This option 
requires the customer to generate odd parity on the eight data lines (IW0-7) and apply 
this parity bit to IWP. Setup timing requirements for this line are consistent with 
requirements for IW0-7. This line is ANSI track number 4. 

3.6.18 LOAD-ON-LINE COMMAND (ILOL) (Optional) 

The ILOL pulse, when low (1.0 second minimum width}, can be given at any time after ac 
power is applied to the transport. Tape is tensioned after the first ILOL pulse. When a 
second ILOL pulse (1.0 µsec minimum duration) is given, the transport goes into an 
On-Line mode. The two pulses must be separated by at least 1.0 µsec. 

Table 3-2 

Write Data Line Identification 

Interface Line Track Number 
ANSI Binary Weight 

Track Number 

WO 0 7 27 

W1 1 6 26 

W2 2 5 25 

W3 3 3 24 

W4 4 9 23 

W5 5 1 22 

W6 6 8 21 

W7 7 2 20 
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3.7 MICROFORMATTER-TO-CONTROLLER INTERFACE 

3.7.1 FORMATTER BUSY {IFBY) 

When a command is issued to the microformatter, FORMATTER BUSY (IFBY) goes low at 
the trailing edge of IGO and remains low until tape motion ceases after execution of the 
command. This signal may be used by the controller to inhibit further commands. 

3.7.2 DATA BUSY (IDBY) 

The IDBY signal goes low when the transport has reached operating speed, traversed the 
IRG, and the microformatter is about to write data on the tape or read data from the tape. 
IDBY remains low until the data transfer is finished and the appropriate post-record delay 
completed. IDBY goes high at the same time that the capstan starts to decelerate the tape. 
A new command may be given when IDBY goes high for an on the fly operation. On the fly 
commands must be of the same Read/Write mode and the same tape direction. 

3.7.3 CHECK CHARACTER GATE (ICCG) - IDENTIFICATION (!DENT) 

This interface line is shared by NAZI and PE formats. In the NAZI format, the signal is 
ICCG and is set low by the microformatter when the read information currently being 
transmitted to the controller is either a CRCC or an LRCC. The signal is high when data 
characters are being transmitted. Data and check information can be distinguished by 
gating READ STROBE (IRSTR) with ICCG or its inverse. 

In the PE format, the signal on this line is IDENT. The line is pulsed when an ID burst is 
read from the tape. 

3.7.4 HARD ERROR (IHER) 

The IHER signal is set low if a read error is detected by the microformatter. Read errors are 
defined in Paragraphs 3.4.1 O and 3.5.6 for PE Format and NAZI Format respectively. 

All error information is reported to the controller before DATA BUSY (IDBY) goes high. 

3.7.5 CORRECTED ERROR (ICER) 

The CORRECTED ERROR signal (ICER) is used only in the PE mode. It is set low by a 
single track dropout during a Read or Read-After-Write operation. ICER in a 
Read-After-Write operation indicates that the record should be rewritten. 

3.7.6 FILE MARK (IFMK) 

This is a pulse which indicates that the microformatter read logic has detected a File Mark. 
This may be during execution of any Read Forward or Read Reverse operation, or during a 
Write File Mark operation for a read-after-write transport. 

3.7.7 TRANSPORT STATUS AND CONFIGURATION LINES 

Status: IRDY, IONL, IRWD, IFPT, ILDP, IEOT 
Configuration: INRZ, ISGL, ISPEED 

These lines are used to indicate the status and configuration of the selected transport and 
are defined exactly the same as in the transport-to-microformatter interface description, 
except that they have also been gated with the FORMATTER ADDRESS LINE (IFAD). Refer 
to companion Operating and Service Manual (Section Ill) for these definitions. 
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3. 7 .8 WRITE STROBE (IWSTR) 

The IWSTR line is pulsed for each data character to be written on tape. The pulsewidth of 
IWSTR is approximately 25 percent of a character time. IWSTR samples the WRITE DATA 
lines (IWP, IW0-7) from the controller and copies this information, character by 
character, into the microformatter write logic. 

The first character must be available before the first IWSTR is issued, and succeeding 
characters must be set up within half a character period after the trailing edge of each 
IWSTR pulse. 

This line is also active during Erase (Variable Length) commands; however, the data being 
copied into the microformatter will not be written on tape. 

For a Write File Mark or Erase (Fixed Length) command, the required pattern is generated 
internally by the microformatter and IWSTR is not used. 

3.7.9 READ STROBE (IRSTR) 

The READ STROBE line (IRSTR) is pulsed for each character of read information (data, 
CRCC, and LRCC) to be transmitted to the contro!!er. !RSTR is used to sample the READ 
DATA lines (!RP, !R0-7). 

The transmission of check characters (CRCC and LRCC) is flagged by the CHECK 
CHARACTER GATE line (ICCG) as described in Paragraph 3.7.3 and in the event of an all 
zeros character, an IRSTR pulse is provided. 

Note that although the average time between adjacent IRSTR pulses is 1 / BV 

where B = packing density 

V = tape velocity 

this time may vary considerably due to the combined effects of bit crowding and skew. 
The minimum time between adjacent pulses is one-half character period. 

3.7.10 READ DATA LINES (IRP, IR0-7) 

These nine lines transmit read data from the microformatter to the controller. Each 
character read from the tape is available by sampling IRP, IR0-7 in parallel by IRSTR. 

Data remains set on IRP, IR0-7 for a full character period. The corresponding IRSTR 
pulse is placed centrally during the time that data are available. 
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4.1 INTRODUCTION 

SECTION IV 

THEORY OF OPERATION 

This section provides a block diagram description and the theory of operation of the 
microformatter. The microformatter consists of the Microformatter PCBA and the Power 
Supply II PCBA. Also presented are methods of fault isolation and maintenance 
procedures. 

Figure 4-1 * is a block diagram of a dual microformatter and should be referred to in 
conjunction with the following paragraphs. It is important to note that the functional 
discussion of the block diagram is addressed to dual operation of the microformatter and 
individual NAZI and PE operations are discussed as subsets of the dual operation. 

4.2 BASIC CONFIGURATION AND OPERATION 

The microformatter may be configured as NAZI only, PE only, or Dual (both NAZI and PE). 

Referring to Figure 4-1, it can be seen that the NAZI section contains the Clock Generator, 
Interface Logic, Master Control, NAZI Read Control, NAZI Read Logic, Error Gating, Read 
Strobe Gating, Input Read Logic, Output Read Logic and Write Data Generator. 

Similarly, it can be seen that the PE section contains the Clock Generator, Interface Logic, 
Master Control, PE Read Control, Tracking Oscillator, PE Read Logic, Error Gating, Read 
Strobe Gating, Input Read Logic, Output Read Logic and Write Data Generator. 

The microformatter must be selected to operate. Selection is according to the 
FORMATTER ADDRESS line (IFAD) and the settings of U112-S3 and S4 (refer to 
Table 4-1 ). 

The microformatter logic must be conditioned according to the type of transport, i.e., PE, 
NAZI, or Dual. The transport must be selected by the switch settings on the Cable Adapter 
PCBA (DC) (FT7000 series), Interconnect E PCBA (FT8000 and FT9000 series), or the 
Select Switch on the FT1000 series. 

Additionally, if the transports are daisy-chained, U112-S5 and S6 must be set. Table 4-2 
describes the method of format selection. 

The transport status lines are received by the Interface Logic and coupled to the Master 
Control. The Interface Logic transmits these signals to the controller. 

The SPEED signal is coupled through the Interface Logic and into the Clock Generator. 

The Clock Generator controls all the timing within the microformatter for both NAZI and 
PE operation. The clock frequency is dependent on the speed of the transport and is 
programmed by the setting of U187 (Frequency Select). When SPEED is high, the output 
of the Clock Generator (WCLK and NWCLK) is divided by two. These clocks are applied to 
the Master Control, the Write Data Generator, and the NAZI Read Control. 

The Master Control receives signals from the Interface Logic via status and command lines 
and conditions the microprogram on Read Only Memory (ROM) chips. The Master Control 
provides the required control for both NAZI and PE Write and Read logic. The Write signal 
(WRT) input to the Control Logic determines whether the microprogram selects a Write 
operation or a Read operation. 

*Foldout drawing, see end of this section. 
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Table 4-1 

Formatter Address (U112) 

Formatter S3 S4 
Address 

Switch 

Format 
S5 

Head 
S6 

Zero Down Up 

One Up Down 

Table 4-2 

Format Select (U112) 

11.Arviolc 
l't'l...., ..... VIV 

Format 
Model FT8000, 

FT7000 FT9000, 
FT1000 

PE Up Up 

NRZI Down Up 

Dual Up Up 

Single 

l 
Down 

l 
Up 

Dual Up Up 

When the Master Control receives a G01 signal from the Interface Logic, the status and 
command lines set the Master Control. Formatter Busy (FBY) is set at this time. Data 
Busy (DBY) is set when the microformatter is processing data (write or read). 

When WAT is high, the Master Control microprogram selects a Write operation. The 
coding of the Write Commands (WCNO, WCN1, WCN2) determines the type of data to be 
written. Also, Load Write Data (LDWRTDATA), Load Cyclic Redundancy Character 
(LDCRC) are provided to the Write Data Generator. Write Strobe (WSTR) is provided to the 
Interface Logic. 

When WAT is low, the Master Control microprogram selects a Read operation. The state of 
the REVERSE command (IREV) determines if the Read operation is to be executed in a 
forward or reverse direction. 

When in the PE mode, the LAST WORD (ILWD) sets a jump condition and a postamble is 
written. 
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4.3 WRITE OPERATION 
The Write Data Generator receives and buffers Write signals (IWP, IWO-IW7) from the 
controller and transmits them to the transport (IWDP, IWDO-IWD7). The WRITE PARITY 
signal (IWP) may be selected either internally or externally by setting U112-S1 and S2 
(refer to Table 4-3). 

4.3.1 NRZI WRITE OPERATION 

Figure 4-2 is a timing diagram for a NRZI Write operation and should be referred to in 
conjunction with Figure 4-1. The Write Data Generator is enabled when OBY is high. The 
Write Data Generator transfers data when LDWRTDATA is high. WCNO, WCN1, WCN2 
determine the type of data to be written. 

After one character time, the first byte of data is coupled to the transport data lines. At the 
end of the character period, the WRITE DATA STROBE (IWDS) line is pulsed which 
transfers the byte of data to the selected tape transport. The transport encodes the data 
into N RZI form and writes it on the tape. 

The data are also transferred into a CRC register and the register generates the CRC 
character, which is written on the tape after the end of the record. 

At the end of the character period, a WRITE STROBE (IWSTR) pulse informs the controller 
that processing of this character is complete and that a new byte is required. The 
controller must set the new byte on IWP, IW0-7 within one-half character period after the 
trailing edge of IWSTR. 

Subsequent characters are processed in this manner until the controller sets LAST WORD 
(ILWD) low, indicating that the last bit is being transmitted. Following the IWSTR pulse, 
the Write Data Generator starts a termination sequence and causes the CRC and I or LRC 
characters to be written on the tape. 

The contents of the CRC register are coupled to the transport during the fourth character 
period after the last data bit is written. An additional IWDS pulse causes the information to 
be written on the tape. Four character periods later, the WRITE AMPLIFIER RESET 
(IWARS) line is pulsed, which resets the transport write register and causes the LRC 
character to be written on the tape. 

After the LRC character is written, a post-record delay is entered. For transports having a 
. single-stack head, the post-record delay is initiated immediately after the LRC character. 
For transports having a dual-stack head, the post-record delay is initiated when the 
microformatter Read logic completes a read-after-write check on the data. An internal 
signal, End NRZI (RENDNZ), indicates the end of the Read-After-Write operation. 

Table 4-3 

Parity Select (U112) 

PARITY S1 S2 

Internal Up Down 

External Down Up 
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I 
I 
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I 
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11 
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.._ __ POST RECORD 

DE LAY ------l-i 

Figure 4-2. 9-Channel NRZI Write Operation 

The Erase (Variable Length) command is a dummy Write File Mark (WFM) command. 
A fixed length of tape is erased (approximately 102 mm [4.0 inches]). 

The NRZI format requires that the first record appearing on tape be placed approximately 
127 mm (5 inches) past the BOT marker. To accomplish this, the microformatter generates 
an extra long pre-record delay when a Write command is issued at BOT. 

A File Mark consists of a single character record having one bits in channels 3, 6, and 7 for 
both the data character and the LRCC. The CRCC contains all zeros. This record is 
separated from the previous record by approximately 102 mm (4.0 inches) and by a normal 
IBG of 15.2 mm (0.6 inch) from the following record. 

4.3.2 PE WRITE OPERATION 

Figure 4-3 is a timing diagram of a PE Write operation. The Write Data Generator is 
enabled when OBY is high, and transfers data when LDWRTDATA is high. WCNO, WCN1, 
WCN2 determine the type of data to be written. 
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IWRT 
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Figure 4-3. 9-Channel PE Write Operation 

When OBY goes high, the microformatter generates a preamble data pattern consisting of 
40 zero bits followed by a one bit. This pattern is phased encoded and written on the nine 
data channels on the tape. 

During the time period in which the last preamble one bit is being recorded, an IWSTR 
pulse is sent to the controller. On the trailing edge of IWSTR, the data appearing on IWP, 
IW0-7 is transferred to the microformatter, encoded, and then written on the tape 
immediately following the preamble one bit. 

The controller uses the trai I ing edge of the IWSTR pulse to set the next byte of data on 
IWP, IWO-IW7. The microformatter requires the first bit be set on the data lines before the 
first IWSTR is sent and the subsequent bits are set within one-half of a character period 
after the trailing edge of IWSTR. 

The controller sets ILWD low when the last data byte is set on IWP, IW0-7. When the 
following IWSTR pulse occurs, the microformatter samples ILWD and then enters a 
postamble sequence immediately following the writing of the last data byte. 

The postamble pattern is a mirror image of the preamble and consists of a one bit followed 
by 40 zero bits. The postamble is phase encoded and written simultaneously on the nine 
tape tracks. 
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Shortly after the last postamble bit is recorded, a WRITE AMPLIFIER RESET (IWARS) 
pulse is issued by the microformatter. In some tape transport models, the IWARS pulse is 
used to control write current turn-off at the end of an Ed it operation. 

When operating a transport using a single-stack head, the post-record delay is initiated 
immediately after the last postamble bit. 

When operating a dual-stack transport, the write sequence is terminated in a different 
manner. The post-record delay is initiated after the transport read electronics have 
completed a read-after-write check on the data just recorded. An internal signal, REN OPE, 
is used to indicate the end of the Read-After-Write operation. 

The 1600 cpi PE format requires tapes which are recorded in the PE mode be identified by a 
burst of alternate ones and zeros at the BOT marker. It also requires the first record be 
written approximately 127 mm (5 inches) after the marker. 

When writing from BOT, the microformatter generates an extra long pre-record delay. In a 
suitable time interval during the delay, the PE identification burst, consisting of a pattern 
of alternate ones and zeros (10101 01 0), is written in the Parity Channel. All other 
channels arn erased. 

After completion of the pre-record delay, the tape is positioned approximately 127 mm 
(5 inches) past the BOT marker and the first record is written. 

A File Mark record consists of 256 flux reversals at 3200 frpi in Channels P, 0, 2, 5, 6, and 7. 
Channels 1, 3, and 4 are de erased. The File Mark is separated from the preceding record 
by approximately 102 mm (4.0 inches) and from the following record by a nominal IBG of 
15.2 mm (0.6 inch). 

The microformatter generates a long pre-record delay equivalent to a 95 mm (3.75-inch) 
IBG. The Write logic then generates and encodes 128 preamble zero bits and records this 
on Channels P, 0, 2, 5, 6, and 7. This pattern is equivalent to 256 flux reversals at 3200 frpi. 

At the completion of the Write File Mark operation, the command is terminated the same 
as other Write operations. 

The Erase (Variable Length) is a dummy Write command used to erase any length of tape. 
This operation is useful in applications which require the ability to erase inidividual 
records on a previously recorded tape. 

When executing the Erase (Variable Length) command, the microformatter performs all 
operations of a normal Write command except that the dummy data being transmitted 
from the controller to the m icroformatter is not recorded. Therefore, a length of tape 
equivalent to the dummy record is erased. The ILWD signal determines the record length, 
in the manner previously described. 

The Erase (Fixed Length) command is a dummy Write File Mark command. When enabled, 
a fixed length of tape (approximately 102 mm [4.0 inches]) is erased. 
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4.4 READ OPERATION 

Referring to Figure 4-1, it can be seen that there are two Read Logic sections of the 
microformatter, NAZI Read Logic and PE Read Logic. The NAZI section consists of the 
NAZI Read Control and the NAZI Read Logic. The PE section consists of the Tracking 
Oscillator, PE Read Control, and the PE Read Logic. 

The Input Read Logic, Output Read Logic, Error Gating and Read Strobe Gating are 
common to both NAZI and PE Read operations. A Read operation is enabled by G01. 

Incoming Read data are routed through the Input Read Logic, buffered and supplied to 
either the NAZI Read Logic or the PE Read Logic. 

Outgoing Read data are routed through the Output Read Logic from either the NAZI Read 
Logic or the PE Read Logic. The data are buffered and transmitted to the controller. 

The Error Gating Logic and the Read Strobe Gating Logic are discussed within the NAZI 
and PE Read operations (Paragraphs 4.4.1 and 4.4.2). 

4.4.1 NAZI READ OPERATION 

The NAZI Read operation is enabled when the NAZ signal is high and WAT signal is low to 
the Master Control from the Interface Logic. The microprogram in the Master Control sets 
the NAZI Read Gate signal (RGATENZ1 and RGATENZ2) high. Refer to Figure 4-4. 

The microformatter reads data either in the forward or reverse direction, depending on the 
state of R EV1 . 

GO 

FBY 

TAPE SPEED -~-

DBY 

RGATE 

CRC LRC I 
:osr-RECOR~ I DATA 

RDP, RD0-7 DELAY ~ 

i'TYPICAL) --------rulfLJl__jL___J'----------~-------

RDS 

RP, R0-7 

I TYPICAL) 

RSTR 

CCG 

~END NZ 

NOTE: FOR CONVENIENCE ALL WAVE 
FORMS ARE SHOWN HIGH TRUE. 

CRC LRC 

I.. POST-RECORD • l 
DELAY 

Figure 4-4. NAZI Read Operation 
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The Read data are received and buffered by the Input Read Logic and coupled to the NAZI 
Read Logic. 

The RGATENZ inputs and the Read Strobe (RDS) input to the NAZI Read Control Logic 
enables the NAZI Read Strobe (RSTRNZ) and forces Not Clear NAZI Data (NCLRNZDATA) 
high. The NCLRNZDATA signal enables the NAZI Read Logic. The Buffered Read signals 
and the Read Data Strobe (IRDS) from the transport provide RDS and the nine channels of 
Read Data (RDNZP-7), which are coupled to the Output Read Logic and the NAZI Read 
Control Logic. The Output Read Logic buffers and transmits the data to the controller. 

The RDNZP-7 signals fed back to the NAZI Read Control provide the following 
information. 

(1) File Mark detection and the File Mark character (FMKNZ) are supplied to the 
Interface Logic and to the Master Control. 

(2) LRCC and CRCC detection (CCG) is supplied to the Interface Logic. 

(3) Error information (HERNZ) is supplied to the Error Gating logic. 

(4) End of data (RENDNZ) is supplied to the Master Control. 

The HERNZ sianal is suoolied to the Error Gatina loaic. buffered. and transmitted to the 
controller as HARD ERROR (IHER). - - · · 

RENDNZ is fed back to the Master Control and disables the RGATENZ signals. The low 
RGATENZ signals disable RSTR and sets NCLRNZDATA low. NCLRNZDATA clears the 
NAZI Read Logic and the Read operation is complete. 

If a Space Forward or Reverse (NSPC) is commanded, the Error Gating logic and the Read 
Strobe Gating logic are disabled. 

4.4.2 PE READ OPERATION 

The Tracking Oscillator, the PE Read Control logic, and the PE Read Logic form a 
phase-lock-loop (PLL) oscillator. 

The PE Read operation is enabled when the NAZ and WAT signals are low to the Master 
Control. The microprogram in the Master Control sets the PE Read Gate signals 
(RGATEPE1 and RGATEPE2) and the Identification Gate (IDGATE) high. Refer to Figure 
4-5. 

The microformatter reads data either in the forward or reverse direction, depending on the 
state of REV2. 

The READ DATA (IRDP, IRD0-7) are received and buffered by the Input Read Logic and 
coupled to the PE Read Logic. 

The free running Tracking Oscillator provides all the clocks immediately except the Shift 
Right clocks (SHRCLK and NSHRCLK). 

Plug-in R-C networks are used to determine the basic frequency of the oscillator. This 
basic frequency is dependent on the transport speed. Potentiometer R3 is provided for 
fine frequency adjust. 
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Figure 4-5. PE Read Operation Illustrating Error Correction for Last Two Data Bytes 

The clocks, SHRCLK and NSHRCLK, and signals, AGATE and IDGATE, are provided to the 
PE Read Logic. PE information is recognized and the feedback signals are generated. The 
feedback signals are: 

(1) Delay Gate signals (DGATE/O and DGATE/2) are supplied to the Tracking 
Oscillator to phase lock the oscillator. 

(2) Envelope signals (ENV/P-7, ENV/O and ENV/2) are supplied to the Tracking 
Oscillator to phase lock the oscillator. The ENV I P-7 signals are also supplied to 
the PE Read Control logic to generate the Drop signal (DROPDET), File Mark PE 
(FMKPE), and ID pulse (ID). 

(3) Data In (D1 I P-7) and Ones Detector (NONEDET I P-7) are supplied to the PE Read 
Control and provide control signals Postamble Test (POSTEST), Parity Correcting 
(PARC), Read Enable (REN1 ), Preset (PRESET), and Read Strobe (RSTRPE). The 
error status signals, Parity (PR), Formatter Error (NFER), and the Read Counter 
signals (RSC1 and NRSC2) are also provided to the Error Gating Logic. 

(4) Character Detector signals (CHARDET I P-7) are supplied to the PE Read Control 
to trigger End of Data (RENDPE). 

RSTRPE is supplied to the Read Strobe Gating logic and is buffered and transmitted to the 
controller as READ STROBE (IRSTR). 
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The clocks and error signals are supplied to the Error Gating logic. All error signals 
provide a HARD ERROR (IHER) indication except a single channel dropout (DROPDET1 ). 
DROPDET1 is a CORRECTED ERROR (ICER). RENDPE is fed back to the Master Control 
and disables the RGATEPE signals (low). The Read operation is complete. 

If a Space Forward or Reverse (NSPC) is commanded, the Error Gating logic and the Read 
Strobe Gating logic are disabled. 

4.5 FUNCTIONAL DESCRIPTION 

The following paragraphs describe the major functional blocks of the microformatter. 
These blocks are shown in Figure 4-1 and should be referred to in conjunction with the 
following discussion. 

4.5.1 INTERFACE LOGIC 

The Interface Logic receives, buffers, and transmits status signals between the transport 
and controller. It also provides status signals to the microformatter circuits. U112-S3 and 
U112-S4 select either M icroformatter Address 1 or 0. U112-5 (N RZI) is used for Format 
definition and U112-6 (SGL) is used for Head Type definition. Refer to Table 4-2. 

4.5.2 CLOCK GENERATOR 

The Clock Generator provides two programmed clock pulses, WCLK and NWCLK. U187 is 
set to provide the proper clock frequency, dependent on the transport speed. Refer to 
Table 4-4 for transport and switch settings. 

Table 4-4 

Master Oscillator Frequency Select (U187) 

[ Transport Frequency 
Switch Setting 

(ips) (kHz) 
1 2 3 4 5 6 7 8 

12.5 160 u u u D D u D u 

18.75 240 u u u D D D u u 

22.5 288 Low Speed Only* 

25 320 D D u D u D u u 

37.5 480 u u D D D u u u 

45 576 D D D u D u u u 

75 960 D l:J D D u u u u 

112.5 1440 u u u D u u u u 

12.5 1600 D D D u u u u u 

I 
U =Up 

D = Down 

*This frequency is selected by setting the switch to the 
45 ips positions and SPEED is high. 
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The frequency of the clock pulses is eight times the PE data rate and sixteen times the 
NAZI data rate. 

The SPEED signal causes the output frequency to be divided by two. This signal is used on 
dual speed systems only. 

4.5.3 MASTER CONTROL 

The Master Control stores the microprogram, contains the address counter, and provides 
the output buffer logic and the jump and output instructions. The Master Control also 
provides the Write Control logic signals (WCNO, WCN1 and WCN2) and the Write Load 
signal (LDWRTDATA). 

Also provided by the Master Control logic are the PE Read Enable logic signals (RGATEP1, 
RGATEP2) or the NAZI Read Enable logic signals (RGATENZ1, RGATENZ2). 

4.5.4 NAZI READ CONTROL 

The NAZI Read Control provides control for decoding 9-track NAZI read data. This function 
is enabled by Reverse Command 1 (REV1) and allows the microformatter to decode read 
signals in both the forward and reverse directions. 

4.5.5 TRACKING OSCILLATOR 

The Tracking Oscillator provides selected clock frequencies determined by the transport 
speed. The frequency is nominal until locked to the data rate by the Data Gate (DGATE) 
and the Envelope (ENV) signals. Deskew is controlled by the feedback signals, NCOPY 
and COPY. Refer to Table 4-5 for transport speed and frequency of the Tracking Oscillator. 
The frequency is selected by plug-in R-C networks and is adjusted by potentiometer R3 
(Frequency Adjust). 

Table 4-5 

Tracking Oscillator Frequency 

Config. Maximum Minimum Exact 
Tape Plug Frequency Frequency Frequency 

Speed 107609 Limit Limit Value 
(ips) Version No. (kHz) (kHz) (kHz) 

12.5 -01 465 455 460 

18.75 -02 697 683 690 

22.5 -03 836 820 828 

25 -04 929 911 920 

37.5 -05 1394 1366 1380 

45 -06 1672 1639 1656 

75 -07 2788 2732 2760 

112.5 -08 4181 4100 4140 

125 -09 4700 4500 4600 
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4.5.6 PE READ CONTROL 

The PE Read Control provides control for decoding 9-track PE read data. It also provides 
feedback signals to deskew the PE read data. 

4.5.7 INPUT READ LOGIC 

The Input Read Logic receives and buffers read signals from the transport. 

4.5.8 PE READ LOGIC 

The PE Read Logic buffers and decodes 9-track PE read data from the transport. This 
function is enabled by Reverse Command 2 (REV2) and allows the microformatter to 
decode read signals in both the forward and reverse directions. It also provides feedback 
signals to lock the Tracking Oscillator to the incoming data. 

4.5.9 NRZI READ LOGIC 

The NRZI Read Logic buffers and decodes 9-track NRZI read data from the transport. The 
circuits are enabled via the interface signal, READ DATA STROBE (!RDS) and an internal 
signal, Not Clear NRZI Data (NCLRNZDATA). 

4.5.10 OUTPUT READ LOGIC 

The Output Read Logic buffers and transmits read signals to the controller. 

4.5.11 WRITE DATA GENERATOR 

The Write Data Generatt>r receives and buffers write signals from the controller, processes 
the signals, and transmits the write signals to the transport. Depending on the states of 
the write control signals, PE or NRZI data are written. These signals also determine when 
the CRCC is written. 

U112-S1 selects external parity and U112-S2 selects internal parity. 

4.5.12 ERROR GATING 

Error Gating provides error signals to the controller. The error signals are HARD ERROR 
(IHER) or CORRECTED ERROR (ICER). NSPC disables Error Gating during a space 
command. 

4.5.13 READ STROBE GATING 

The Read Strobe Gating provides either a NRZI or PE read strobe to the controller. NSPC 
disables Read Strobe Gating during a space command. 

4.6 MICROFORMATTER MAINTENANCE AND ADJUSTMENT 

The following paragraphs provide a method of fault isolation between the microformatter 
and the transport. Electrical adjustment procedures for the microformatter are also given. 

4.6.1 MICROFORMATTER-TRANSPORT(S) FAULT ISOLATION 

The recommended level of fault isolation is to the Microformatter PCBA and to the 
transport components. Two methods of fault isolation, in order of preference, are: 

(1) Use PERTEC Hand Exerciser, TE-TF1, Part No. 895460-1 and the Operating 
Instructions to the exerciser, Document No. 895463, and refer to Section Vi of 
the applicable operating and service manual for the transport. 

-OR-

(2) Use the procedure defined in Paragraph 4.6.1.1. 
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4.6.1 .1 Fault Isolation 

It is recommended that an all ones tape for NRZI transport configurations, or an all zeros 
tape for PE transport configurations be generated. Also, a test tape to check errors and file 
marks should be available. 

(1) Check the interface commands between the microformatter and the transport(s) 
using an oscilloscope. Refer to the fault isolation flow chart given in Figure 4-6. 

(2) Using the previously generated test tapes, monitor (with an oscilloscope) the read 
interface lines between the microformatter and transport(s). 

(3) Remove the al I ones or al I zeros tape from the transport. 

MONITOR MICROFORMATTER 
OUTPUT INTERFACE LINES 
TO TRANSPORTS WHILE 
TOGGLING APPROPRIATE 
INPUT LINE 

TROUBLESHOOT 
THE TRANSPORT 

MONITOR DEFECTIVE 
INTERFACE LINE AND 
DISCONNECT A 
TRANSPORT FROM THE 
DAISY CHAIN 

IS INTERFACE 
OUTPUT CORRECT? 

RECONNECT TRANSPORT 
AND DISCONNECT THE 
NEXT TRANSPORT. 

AFTER THE LAST 
TRANSPORT IS CHECKED, 
REMOVE AND REPLACE 
MICROFORMATTER PCBA. 

Figure 4-6. Fault Isolation Flow Chart 
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(4) Load a work tape, which is known to be good, onto the transport. Write an all ones 
or an all zeros tape. Monitor the write interface lines between the microformatter 
and the transport(s). 

When the fault is isolated to the microformatter or the transport, either replace 
the Microformatter PCBA or refer to Section VI of the applicable operating and 
service manual to fault isolate within the transport. 

4.6.2 MICROFORMATTER ADJUSTMENTS 

Electrical adjustments to the Microformatter PCBA are made as follows. 

(1) Connect a DVM between TP1 and TP2 on the M icroformatter PCBA. 

(2) Acceptable Limits: 

• + 5.0v (maximum) 

• + 4.9v (minimum) 

(3) If the reading observed in step (2) is outside the acceptable limits, adjust R6 on 
Power Supply II PCBA for + 4.95v. 

(4) Set switch U112 as defined in Table 4-1, 4-2, or 4-3. 

(5) Set switch Ui 87 as defined in Tabie 4-4. 

(6) Connect a frequency counter between TP3 and TP4 on the Microformatter PCBA. 

(7) Monitor the output of the frequency counter. The frequency of the Tracking 
Oscillator should fall within the maximum and minimum frequency limits given in 
Table 4-5 for the transport tape speed. 

(8) If the observed frequency falls outside the maximum and minimum frequency 
range, adjust R3 on the Microformatter PCBA for the exact Tracking Oscillator 
frequency given in Table 4-5. 
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4.7 POWER SUPPLY II PCBA (NOT USED ON FT1000 SERIES) 

Refer to Schematic No. 107614 and Assembly No. 107615 for discussion of the power 
supply functions. 

(1) Rectifier 

(2) + 5v Regulator 

(3) Overcurrent Protection 

(4) Overvoltage Protection 

(5) Power Supply Enable 

4.7.1 RECTIFIER 

Rectifier CR1 is a full wave rectifier. The output of the rectifier is filtered, fused, and 
supplied to the regulator. 

4.7.2 + 5V REGULATOR 

The + 5v Regulator consists of U1, R5, R6, R7 and Q1. The regulator provides base drive to 
the series pass transistor, Q1. The voltage divider (R5, R6 and R7) determines the voltage 
output. R6 is adjusted to provide + 4.95v at TP1 on the Microformatter PCBA. The 
regulator also has a current foldback circuit. 

4.7.3 OVERCURRENT PROTECTION 

The overcurrent protection is provided by a voltage divider (R2, R3 and R4). R3 is the 
current sense resistor. If the current increases across R3, the signal is fed back to U1 
causing U1 to decrease its output. A short at the output causes U1 to shut off and remain 
shut off until the short is removed. 

4.7.4 OVERVOLTAGE PROTECTION 

The overvoltage protection is provided by Q2, VR1 and SCR1. If the output voltage exceeds 
+ 5.7 volts, VR1 conducts. This causes Q2 to conduct and fire SCR1. When SCR1 fires, a 
direct short (crowbar) occurs causing fuse F1 to open. 

4. 7 .5 POWER SUPPLY ENABLE (PSEN) 

The POWER SUPPLY ENABLE signal (IPSEN) is used to reset all microformatter logic to 
the quiescent state. This is done while the + 5v supply is being established after power is 
applied and while the supply is decaying after power is turned off. This ensures that the 
logic is in a defined state after power on and that no spurious signals are sent to the 
transport logic. 

When ac power is applied, the regulated output builds up to + 5v causing C6 to charge 
through R14 and R15. When the voltage on C6 reaches 2.5v, the voltage on the base of Q5 
will be greater than the voltage on the base of Q3. Q4 and Q5 will then turn on causing the 
output PSEN to go to + 4v approximately 50 msec after power is applied. A loss of de 
power is detected by Q3 when the voltage on C7 drops below + 3v. 
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4.8 POWER SUPPLY II ELECTRICAL ADJUSTMENTS 

The following paragraphs provide a method of fault isolation to a stage in the power 
supply. 

4.8.1 POWER SUPPLY II 

Figure 4-7 is a functional block diagram of the power supply. Table 4-6 lists measurement 
points and voltage readings for a normally operating power supply. All readings assume 
that the output voltage of the power supply as measured between pins 3 and 1 of Power 
Supply J2 is: 

• + 5.36v (maximum) 

• +5.14v(minimum) 

In the event that the voltage read between J2 pins 3 and 1 falls outside the acceptable 
limits, perform the adjustment given in Paragraph 4.8.2. 

4.8.2 POWER SUPPLY II ALIGNMENT 

Electrical adjustments to the power supply are made as follows. 

(1) Connect a DVM between TP1 and TP2 on the M icroformatter PCBA. 

(2) Acceptable Limits: 

• + 5.0v (maximum) 

• + 4.9v (minimum) 

(3) If the reading observed in step (2) is out of tolerance, adjust R6 on Power Supply II 
PCBA until a voltage reading of + 4.95v is obtained between TP1 and TP2 on the 
M icroformatter PCBA. 
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Figure 4-7. Power Supply Functional Block Diagram 

Table 4-6 

Nominal Power Supply Voltage Readings 

Measurement Point Voltage Reading 

Across rectifier input 10.4v ac 

01 E/GND +10.5 

01 B/GND +9.0 

01 C/GND +6.0 

JCT R3-R5/GND +5.25 

JCT R6-R7 /GND + 1.8 

VR1 Cathode/GND +5.2 

028/GND +5.2 

02C/GND OV 
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