


Model 64940A

CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the
time of shipment from the factory. Hewlett-Packard further certifies that its calibration
measurements are traceable to the United States National Bureau of Standards, to the extent
allowed by the Bureau’s calibration facility, and to the calibration facilities of other
International Standards Organization members.

WARRANTY

This Hewlett-Packard system product is warranted against defects in materials and workman-
ship for a period of 90 days from date of installation. During the warranty period, HP will, at its
options, either repair or replace products which prove to be defective.

Warranty service of this product will be performed at Buyer’s facility at no charge within HP
service travel areas. Outside HP service travel areas, warranty service will be performed at
Buyer’s facility only upon HP’s prior agreement and Buyer shall pay HP’s round trip travel
expenses. In all other cases, products must be returned to a service facility designated by HP.

For products returned to HP for warranty service. Buyer shall prepay shipping charges to HP
and HP shall pay shipping charges to returnthe product to Buyer. However, Buyer shall pay all
shipping charges, duties, and taxes for products returned to HP from another country.

HP warrants that its software and firmware designated by HP for use with an instrument will
execute its programming instructions when properly installed on thatinstrument. HP does not
warrant that the operation of the instrument, or software, or firmware will be uninterrupted or
error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate
maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized modification or
misuse, operation outside of the environmental specifications for the product, orimproper site
preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HP
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT,ORANY OTHER
LEGEL THEORY.

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available for
Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses
are provided at the back of this manual.
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SAFETY SUMMARY

The following general safety precautions must be observed during all phases of operation, service,
and repair of this Instrument. Fallure to comply with these precautions or with specific warnings
elsewhere in this manual violates safety standards of design, manufacture, and intended use of the
instrument. Hewlett-Packard Company assumes no liability for the customer’s faillure to comply
with these requirements.

GROUND THE INSTRUMENT.

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical
ground. The instrument is equipped with a three-conductor ac power cable. The power cable
must either be plugged into an approved three-contact electrical outlet or used with a three-contact
to two-contact adapter with the grounding wire (green) firmly connected to an electrical ground
(safety ground) at the power outlet. The power jack and mating plug of the power cable meet
International Electrotechnical Commission (IEC) safety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE.

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any
electrical instrument in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS.

Operating personnel must not remove instrument covers. Component replacement and internal
adjustments must be made by qualified maintenance personnel. Do not replace components with
power cable connected. Under certain conditions, dangerous voltages may exist even with the
power cable removed. To avoid injuries, always disconnect power and discharge circuits before
touching them.

DO NOT SERVICE OR ADJUST ALONE.

Do not attempt internal service or adjustment unless another person, capable of rendering first aid
and resuscitation, is present.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT.

Because of the danger of introducing additional hazards, do not install substitute parts or perform
any unauthorized modification of the instrument. Return the instrument to a Hewlett-Packard
Sales and Service Office for service and repair to ensure that safety features are maintained.

DANGEROUS PROCEDURE WARNINGS.

Warnings, such as the example below, precede potentially dangerous procedures throughout this
manual. Instructions contained in the warnings must be followed.

Dangerous voltages, capable of causing death, are present in this instrument.
Use extreme caution when handling, testing, and adjusting.

SS-1-1/76
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SECTION I

GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This manual contains technical information concerning the oper-
ation, maintenance, troubleshooting and theory-of-operation of the
64940 Cartridge Tape System as used in the 64000 Logic Development
System. A point of particular interest to service personnel is the
maintenance philosophy of repairing the Tape Controller PCB to the
chip level but replacing the Tape Transport (together with its asso-
ciated record/playback electronics) as a complete unit if it malfunc-
tions. Therefore, there are no detailed descriptions of this latter
unit in this manual.

1-3. This manual 1is organized into eight sections: Section 1 intro-
duces the reader to this manual and gives a brief physical description
of the Cassette tape system. Section II presents the installation and
removal procedures for the tape system components. Section III covers
operation and handling. Section IV describes how to troubleshoot and
repair the <cassette system while Section V discusses preventative
maintenance procedures. Section VI Tlists the replaceable parts and
Section VII contains backdating information needed to make this manual
applicable to older machines. Section VIII presents the theory-of-
operation of the <cassette system and 1is intended to support the
troubleshooting procedures.

1-4. DESCRIPTION

1-5. The 64940 Tape System consists of two basic assemblies: 1) the
64940-66501 Tape Controller PC Board and 2) the 98075A Tape Transport
(see Figure 1-1). The Tape Controller PC Board plugs into a cardcage
slot of the 64100A Mainframe. Normally, the Tape Controller PC Board
is plugged into slot "0" behind the three system PCAs; however, it can
be plugged into any of the available motherboard expansion card slots
if desired.

1-6. The 98075A Tape Transport mounts to the inside front of the 64100
Mainframe bezel, to the right of the CRT. This allows the operator
easy access to the tape system. The Tape Transport is connected to the
Tape Controller PC Board via a keyed, 20-conductor ribbon cable.

1-7. The 64940A option is comprised of the following items:

1. Tape Transport .ceceeeeeenen. HP P/N 98075A

2. Tape Controller PC Board ... HP P/N 64940-66501
3. Flex Cable (Control) eeeeven HP P/N 64940-61601
4, Front Panel c.eeeeeeececncans HP P/N 5041-1532
5. Tape Cartridge ceceeeeeeeoes HP P/N 5061-3660

TACO 1-1



General Information Model 64940A

6. Flex Cable (I/0 BUS) eeevenen HP P/N 64940-61602
NOTE

The 5061-3660 tape cartridge
has replaced the 9162-0061
cartridge as of October, 1979.

1-8. APPLICATION

1-9. The 64940 Cartridge Tape System is available as an option to the
64100 Logic Development Station. Since the 64000 System software pro-
grams are contained on the 64800A and 64840A system cartridges, there
must be at least one tape system for every 64000 System cluster of
work stations. There can also be the possibility of a tape system for
each work station in the cluster.

1-10. The Cartridge Tape System has three typical applications: 1) to
load the system software onto the disc drive used with the 64000 Sys-
tem, 2) for file backup, and 3) the tape system allows files to be
transferred from one system disc to another.

NOTES

l. The cassette tape system
provides the only means
of loading the 64000 Logic
Developement System software
onto the mass storeage disc.

2. A1T important program files
and data files should be
backed-up on cassette tape
in the event of a disc
failure.

1-11. SPECIFICATIONS

1-12. The following 1ist of specifications define some of the basic
characteristics of the cassette tape system:

Read/Write Speed .ceceeeeens ceessess 22 1ips
Search/Rewind Speed ....... ceseeses 90 ips
Mini-cartridge Capacity eeeeeess «e. 250 Kbytes

Maximum number of files ¢eeeeeeee.. 128 files
Information Format «¢ceeceeeececcenns HP Standard

Interchange
Format (SIF)

TACO 1-2
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1-13. SAFETY CONSIDERATIONS

1-14. There are no safety hazards associated with the Model 64940A
since there are no high voltages present. There are, however, high
voltages associated with the 64100A Mainframe and appropriate warnings
are given where some hazzard may be present.

1-15. INSTRUMENTS COVERED BY THIS MANUAL

1-16. This manual covers only the 64940A Cassette Tape System as used
in the 64000 Logic Development System. It does not apply to other ver-
sions of this system used in other applications.

1-17. Attached to the instrument is a repair number tag. This 10-
digit number dis in the form: 0000A00000. The first four numbers and
the letter are the serial prefix and the last five digits are the suf-
fix. The prefix is the same for all identical instruments. The suffix,
however, is assigned sequentially and thus wuniquely identifies each
instrument. The contents of this manual apply mainly to instruments
whose repair number is listed on the title page. However, backdating
information is presented in Section VII to cover earlier instruments.

1-18. An instrument manufactured after the printing of this manual may
may have a repair number prefix that is not listed on the title page.
This unlisted repair number prefix indicates that the instrument is
different from those described in this manual. The manual for this
newer instrument will be accompanied by a "Manual Changes" supplement.
This supplement will contain change information that explains how to
adapt this manual for the newer instrument.

1-19. In addition to change information, the supplement will <contain
information for correcting errors in this manual. To keep this manual
as current as possible, Hewlett-Packard recomends that you per-
iodically request the Tatest manual changes supplement. The supplement
for this manual is identified with the manual print date and part num-
ber, both of which appear on the title page. Complimentary copies of
the supplement are available from Hewlett-Packard.

1-20. For information concerning a repair number prefix that 1is not
listed on the title page or in the Manual Changes supplement, contact
your nearest Hewlett-Packard Office.

1-21. RECOMMENDED TEST EQUIPMENT

1-22. Equipment required to test and maintain the Model 64940A s
listed in Section IV of this manual.

TACO 1-3
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SECTION II
INSTALLATION AND REMOVAL

2-1. INTRODUCTION

2-2. This section describes the installation and removal procedures
for the Controller PC board and the Tape Transport.

2-3. TAPE CONTROLLER PC BOARD
2-4. REMOVAL. To remove the Tape Controller PC Board:

a) Shut off system power and remove the card cage
access cover.

b) Remove the 20-pin ribbon cable interconnecting the
Tape Transport to the Tape Controller PC Board.

c) Remove the 50-pin ribbon cable interconnecting the
Tape Controller PC Board to the I1/0 bus.

d) Pull up on removal extractors on top left and right
sides of the controller board until it can be removed
from the motherboard slot.

2-5. INSTALLATION. To install the Tape Controller PC Board, perform
the removal steps in reverse order. However, be certain that the Tape
Controller PC Board is properly centered in the motherboard connector
before seating the bcard.

*kkkkk*k

CAUTION

*kkkkkk*k

Do not force the PC board into
the motherboard connector.

2-6. TAPE TRANSPORT
2-7. REMOVAL. To remove the Tape Transport Assembly:
a) Shut off system power and remove the entire top cover.

b) Remove the 20-pin ribbon cable interconnecting the
Transport Assembly to the Tape Controller PC Board.

c) Remove the two hold-down screws on each side of the
CRT front panel.

TACO 2-1
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d)

Tilt the front of the CRT display forward on its
hinges.

LEEE R & & & & %%

* WARNING *

*kkkkkkkkkkk
The CRT interconnecting wiring may contain
hazardous voltages even with the main power
switch in the OFF position. Therefore, use
extreme care when tilting the CRT display
forward so that the CRT interconnecting cables
are not strained or damaged.

Remove the four screws from corners of
transport mounting frame.

Remove transport from mainframe front panel.
NOTE
Repair of the transport assembly is supported to
the module level only. To replace transport,

remove the mounting hardware from failed transport
and install on the replacement transport.

2-8. INSTALLATION. To install the tape transport, perform the removal
steps in reverse order. Ensure that the mounting hardware is properly
installed on the replacement tranport.

TACO 2-2
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SECTION ITII
OPERATION

3-1. GENERAL

3-2. To operate the tape system it is necessary only to insert a tape
cartridge through the door on the front panel of tape transport. Al1
data transfers are performed via operator instructions executed from
the keyboard of the 64100 Mainframe.

*khkkkhkkkkkk

CAUTION
*kkkkhkkkkkhk*k
When inserting the cartridge into the transport,
there is no need to push hard. Use of too much
force may result in a "Servo Fail" error message.

3-3. The indicator light (located next to the tape <cartridge eject
button) is "ON" whenever the tape is moving.

*kkhkhkkkkkkk

CAUTION
kkkkkkkhkk*x
Do not remove the tape cartridge while the
“moving" indicator is on. This could result
in damage to the information stored on the tape.

3-4. Information on the tape may be protected from being overwritten
(write protected), by moving the "record" tab (on the cassette cart-
ridge) away from the record position. If the cartridge 1is write pro-
tected when a write operation is attempted, the "write protected" er-
ror message will be displayed.

3-5. TAPE CARTRIDGE HANDLING

3-6. Dust and dirt are by far the greatest causes of cartridge related
errors. Several basic precautions can reduce such problems:

a) Clean the tape head and capstan (drive wheel) of the
Tape Transport after every 5 to 8 hours of use (more
frequently in dirty environments).

b) Keep the Tape Transport door clean.

c) Keep the cartridge in the plastic container supplied
when not in use.

d) Frequently condition (i.e., unwind and rewind) the tape

to allow for even tension during read/write operations
(see "Checksum Error" paragraph at end of this section).

TACO 3-1
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3-7. Two other factors <can affect the reliability of the tape
cartridge: 1) strong magnetic fields can erase data and programs stor-
ed on the cartridge, and 2) physical damage to the tape, such as wrin-
kled or folded tape, can also cause record or load problems. A backup
copy should always be maintained of all critical programs.

khkkkkkkk*x

CAUTION
kkkkhkkkkk
Avoid placing a tape cartridge on top of the disc
drive used with the 64000 System. The strong
magnetic field produced by the disc may damage
or cause loss of data on the tape cartridge.

3-8. TAPE SYSTEM ERRORS

3-9. During normal system operation of the tape unit, there are two
types of errors: fatal errors and non-fatal errors.

3-10. NON-FATAL ERRORS. These errors do not terminate the current
software operation; they only give an error message and continue the
operation. Two or more non-fatal errors occurring on the same file
will result in only the higher priority error being displayed. Non-
fatal errors include:

PRIORITY ERROR MESSAGE MEANING
5 FMGR Error File Manager Software
End of File (Self Explanatory)

ITlegal Disc
File Not Found " "
File Already Exists
Disc Full " .
Directory Full
Corrupt File

4 File Not on Cartrdige " "

3 Checksum Error Data Unreadable

2 Files Not Identical Cannot be Verified
1 Low Threshold Required Marginal Signal

3-11. FATAL ERRORS. These errors terminate the software operation.
This action requires the operation to be re-initiated by the operator.
Fatal errors include:

Cartridge Out

Power Fail

Tape Cartridge Hardware Not Present
Servo Failure

Device Timeout

I11egal Directory or Tape Format
FMGR Error While Listing File

Write Protected

ONOYOT P WN =
e o o o o o
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3-12. CHECKSUM ERRORS. If a "checksum" error is encountered, the first
step towards troubleshooting should be to condition the tape.
Conditioning (re-tensioning) a tape is done by winding the tape to the
end and then rewinding it back to the beginning. The keyboard actions
are:

Type "tension" then press

R
E
T
u
R
N

3-13. Conditioning is necessary for smooth, continuous operation of
the cartridge. If a checksum error occurs after conditioning, check
the tape system for dirty heads or other transport problems. If the
tape is the cause of the problem, it will be necessary to regenerate
the tape.

3-14. STATUS MESSAGES

3-15. During normal operation of the tape system, status messages will
be presented on the status line of the CRT display. Status messages
include:

Storing File
Restoring File
Verifying File
Searching

Rewi nd

Reading Directory
Writing Directory
Pre-marking Directory
Store Complete
Restore Complete

. Verify Complete

12. Waiting for Input

a. "Insert New Tape"
b. (File) "Already Exists", "Delete 01d?"

ONOYOT P WN —
e o o o o o o o
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SECTION IV
PERFORMANCE VERIFICATION AND TROUBLESHOOTING

4-1. PERFORMANCE VERIFICATION (PV)

4-2. GENERAL. The 64940 Cartridge Tape System is exercised by a
software routine that tests every function of the tape system. The
Tape Test Performance Verification tests (PV) are a subroutine of the
64100 Mainframe PV and includes Signature Analysis (SA).

4-3. The following areas and functions of the tape system are tested
by the Tape Test PV:

1. Hole Detectors (Transport)

2. High Speed Reverse :

3. High Speed Forward Search (High Velocity Flux/Gap Detect)
4, Normal Speed Forward and Reverse

5. Write Data and Gap

6. Read Data and Gap

7. Servo Fail Detect

8. "Cartridge In" Switch (Transport)

9. "Record" Switch (Transport)

10. Powerfail Detect (External Software)

4-4, PV TEST SEQUENCE. When executing the PV, the following sequence
is performed:

1. Rewind tape to load point

2. Write I.D. file on track O

3. Write data file on track O

4. Write end of valid data gap on track O
5. Rewind tape to load point

6. Write I.D. 1 file on track 1

7. Write data 1 file on track 1

8. Write I.D. 2 file on track 1

9. Write data 2 file on track 1

10. Write end of valid data gap on track 1
11. Rewind tape to load point
12. Read data file on track 0 and compare
13. Rewind tape to load point
14. Search track 1 for data 2 file
15. Read data 2 file on track 1 and compare
16. Start again at beginning

4-5. When executing the cartridge tape system PV, it is important to
associate the particular test that has failed with the displayed error
message. Table 4-1 is a 1list of the error messages that <can be
encountered. With each message is a list of functional areas that may
have failed. This 1list is not totally complete and thus should be used
only as a guide.

TACO 4-1
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Table

MESSAGE

4-1 .

POSSIBLE AREA OF FAILURE

TAPE SYSTEM ERROR MESSAGES

Model 64940A

INVOLVED MODULE

1. Powerfail

2. Cart. out

3. Servo Fail

4. Write
protected

5. Device Time

Out

6. No Response

Hardware

7. End of Valid

Data Found

8. Read 2nd-
4th try

9. Checksum
Error

10. Track Select

Error

11. No message
on CRT

TACO 4-2

Power Supply or 115 vac Line

Cart. not inserted
Bad transport

Bad TACO chip U9/gasket
Bad transport cable

Cart. inserted too hard
Servo circuit failure
Motor failure

Tachometer circuit failure
Servo fail detection ckt.
Bad TACO chip U9/gasket
Bad transport cable

Worn tape

Cartridge write protected
Bad transport
Bad TACO chip U9/gasket

Bad transport

Bad TACO chip U9/gasket
Motherboard buffer failure
Bad transport cable

Cont. PCB not plugged-in
Bad TACO chip U9/gasket
Motherboard buffer failure
Bad mainframe I/0 cable
Clock circuit failure

Bad transport

Bad TACO chip U9/gasket
Worn tape

Bad transport cable

Worn tape
Dirty head or bad transport

Worn tape
Dirty head or bad xport
Bad TACO chip U9/gasket

Bad TACO chip U9/gasket
Bad transport
Bad transport cable

Initialize circuit failure
Bad TACO chip U9/gasket

properly

Mainframe

Transport
Transport
Controller PCB
Xport/Cont PCB

Cart/Xport

Controller PCB
Transport

Xport/Cont PCB
Controller PCB
Controller PCB
Xport/Cont PCB
Tape Cartridge

Tape Cartridge
Transport
Controller PCB

Transport

Controller PCB
Controller PCB
Xport/Cont PCB

Mainframe
Controller PCB
Controller PCB
Mainframe
Controller PCB

Transport

Controller PCB
Tape Cartridge
Xport/Cont PCB

Tape Cartridge
Transport

Tape Cartridge
Transport
Controller PCB

Controller PCB
Transport
Xport/Cont PCB

Controller PCB
Controller PCB
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4-6. TROUBLESHOOTING

4-7. BASIC APPROACH. When troubleshooting a tape system failure, it
is suggested that the following basic steps be performed in order to
minimize the time required for isolating a particular failure.

4-8, If trouble is suspected, visually inspect the instrument and
look for Tloose or burned components that might suggest a source of
trouble. Verify that all circuit board connections are making good
contact and are not shorting to an adjacent circuit. Attempt to
complete the Performance Tests in this Section. If no obvious trouble
is found, check the instrument power supply voltages and external line
voltage before beginning extensive troubleshooting.

4-9., TROUBLE ISOLATION PROCEDURE:
a) Shut off system power.

Replug all involved connections.

Reset system (power up).

Chegk all supply voltages (+12, -12, -5, -6, and +17

vdc) .

5. Run PV (Tape System Test)

PWOUN =
L] L ] ] L]

b) 1. Clean transport head.
2. Install new tape cartridge (blank cartridge).
3. Run PV.

c) Install spare transport and re-run PV.

d) 1. Install spare TACO chip (U9) and spare gasket and
2. Re-run PV

e) Chegk operation of controller Clock circuit (See Figure
4-1 .
f) Check operation of controller Initialization circuit

(See Figure 4-1).

g) Do complete Signature Analysis tests (See "Signature
Analysis" paragraph 4-13 below).

h) Do analog "Servo test" on servo circuits and tachometer
circuits (See "Servo Test" paragraph 4-10 below).

TACO 4-3
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4-10. SERVO TEST. This test allows troubleshooting the analog servo
circuitry. During normal operation the servo circuitry is controlled
under continuous feedback and 1is never in steady-state operation.
Thus, the circuit waveforms are <constantly varying which makes
interpretation difficult. This test places the circuits into a steady-
state cycle operation which allows inspection of signals at specific
points throughout the servo loop.

4-11. EQUIPMENT NEEDED

1. Taco Cycle Test Controller, HP P/N 64932-66501
2. 12-inch IC jumper
3. Oscilloscope

4-12. SERVO TEST PROCEDURE:
a) Remove Tape Controller PCB (see Section II).

b) Remove TACO chip U9 (both the IC and heatsink) and install
Servo Test Controller in place of U9.

*kkkkkkkkk

CAUTION

kkkkkkkkk

Take care not to damage the interconnect-
ing gasket on the Tape Controller PCB.

c) Place Tape Controller PCB on extender board (P/N 64100-
66510) and connect I/0 Bus ribbon cable (P/N 64100-61605).

d) Connect I/0 Bus ribbon cable (HP P/N 64100-61605).

e) Connect the IC jumper between I/0 PCB TP2 and Tape Control-
ler PCB U10, pin 9.

f) Power-up system and run PV "Display Test" (this test appears
prior to Mainframe PV menu).

g) Connect Transport interconnect cable to check cycling opera-
tion of Servo motor.

*kkhkkhkkkkk

CAUTION

kkkkhkkkkk*x

This step can be done while the system is under power.
However, use caution that the cable polarity is proper
and that connection is made slowly with the connector
seated squarely on the edge connector.

h) Examine test points for signals shown in Figure 4-1.
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Error
Magnitude +1.2V oo ___ tl.2v
TP1 (Ul-1)
ov - - ~ ov
+1.2V o - +1.2V
Error Mag. -]
w/Direction oV - — — oV
TP-A (U1-7)
-1.2V ' | x -1.2V
| | i
+11V | | ; | *11V
[
! | l 1 l I
Integrator : l l | | |
Output . - L ! L L)
TP7 (U19-1) ov , : : ! | ! | ov
! | I
: l 1 | [ l
-11v | I ! -11v
| | 1 | | |
+12V l ' | ! | g +12V
Integrator -~ +10V
Error Mag. . ,
TP9 (U19-7) . /
ov - - oV

NOTE

1. These voltage waveforms are typical from
sample PC boards and may vary from system
to system.

2. Refer to Tape Controller schematic (sht. 2)
for Test Points.

Figure 4-1. SERVO TEST SIGNALS
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4-13. SIGNATURE ANALYSIS

4-14, Signature Analysis offers a fast and convenient method of
isolating hardware 1logic failures down to the component level. The
basic concept is to utilize a known set of start, stop and clock sig-
nals that constantly repeat (loop) with the same timing relationships.
When a suspect logic node is probed using these signals together with
a Signature Analyzer, the digital readout (signature) displayed on the
analyzer can be compared with the normal signature for that node to
determine if the timing vrelationships are proper. With the 64100
Mainframe, looping is provided by the PV software program and the nor-
mal signatures for various nodes are listed in Tables 4-2 and 4-3.

NOTE

See the Tape Controller PC board
schematics (Figure 8-2) for location
of circuit nodes (i.e., the red
letters correspond to the S/A loop
being excercised.

4-15. SERVICE TOOLS. Suggested service tools are:
1. HP 5004A Signature Analyzer
2. Digital Voltmeter
3. Oscilloscope

4, Standard hand tools for electronic PC board
repair

4-16. Signature Analysis (SA) is available to test the input/output
buffers to the Tape Control board. There are two separate tests, the
first being more comprehensive than the second.

4-17. The first test assumes that the TACO chip (U9) is working well
enough to properly communicate with the I/0 Bus. However, if the TACO
chip is bad or if the I/0 Bus buffers have failed in such a way as to
disable the TACO <chip functions, then the second SA test should be
run.

4-18. PROCEDURE FOR S/A TEST NO. 1:

a) Remove Tape Control board. (See Installation and
Removal Section.)

b) Place Tape Control board on extender board (HP Part No.
64100-66510).

c) Connect I/0 Bus extender cable (HP Part No. 64100-61605).
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d) Connect the Signature Analyzer as follows:

START = I/0 board TP2 (rising edge) STOP = I/0 board TP2
(falling edge) CLOCK = Tape Control board LIOSB (UlO0, pin
13) (falling edge).

e) With the Tape Transport cable disconnected, run the tape
system PV and verify that V HIGH signature = FP67.

f) Once step (e) is successful, verify LOOP A signatures with
reference to the Tape Controller schematics.

4-19. PROCEDURE FOR S/A TEST NO. 2:

a) Remove Tape Control board. (See Installation and Removal
Section.)

b) Remove TACO chip U9 from Tape Controller board.

c) Place Tape Controller board on extender board (HP Part No.
64100-66510).

d) Connect I/0 Bus extender cable (HP Part No. 64100-61605).
e) Connect Signature Analyzer as follows:

START = I/0 board TP2 (rising edge) STOP = I/0 board TP2
(falling edge) CLOCK = Tape Control board LIOSB (Ul0, pin
13) (falling edge).

f) With Tape Transport cable disconnected, run tape system PV
and verify that V HIGH signature = FP67.

g) Once step (f) is successful, verify LOOP B signatures with
reference to the Tape Controller schematics.

NOTE

Test No.2 tests only the input buffers on the 1/0
Data Lines. No <convenient way exists to test the
output buffers. However, a partial test can be done
by attaching a jumper between Ul2, pin 2 and ground.
This enables the output buffers. Then by grounding
the 1inputs of these output buffers, you can examine
the outputs with a logic probe and verify that they
are changing states. Be certain that the states are
switching between a logical 1 and a logical 0. See
Tape Controller schematic, sht. 1 of 2, for detailed
pin assignments (i.e., U2, pin 2 is input; U2, pin
18 is output).
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Table 4-2. TAPE CONTROLLER PCB SIGNATURE ANALYSIS (LOOP A)

TEST FAILURE/CKT OR REASON: To test I/0 Bus signals to Tape
Controller PCB. This test checks
control gating and bidirectional
data buffers with a working TACO
chip (U9) interacting with the I/0
Bus.

PROCEDURE: Place tape controller on extender board, and with
transport disconnected, run TAPE SYSTEM TEST (PV).

S/A HOOK-UP: START = I/0 Board TP2 (rising edge)
STOP = I/0 Board TP2 (falling edge)

V = FP67 CLOCK = Tape Controller LIOSB U10-13 (falling edge)
H
NODE S/A SIGNAL NODE S/A SIGNAL
uz-2/3 P738 100 uz-2/3 FUGP 1012
18/17 P739 10D0 18/17 FU6U I10D12
4/5 HAH8 101 4/5 FPU3 1013
16/15 HAH9 I10D1 16/15 FPU2 I0D13
6/7 F439 102 6/7 FP2F 1014
14/13 F438 I10D2 14/13 FP2H I0D14
8/9 FC58 103 8/9 FP52 1015
12/11 FC59 I0D3 12/11 FP53 I0D15
ull-4 FP66 LPA3
ud-2/3 FFU9 104 -5 FP67 LPA2
18/17 FFUS8 10D4
4/5 4u38 105 ulz-11 0001 LPAl
16/15 4U39 10D5 -12 0000 LPAO
6/7 8PF9 106
14/13 8PF8 I0D6 Uli-3 FP66 LPAO*LPA1l
8/9 PP20 107 -6 0001 PA3
12/11 PP21 I10D7
ul0-5 0007 DOUT
-3 000A IC2
us-2/3 HP45 108 -1 001U IC1
18/17 HP44 10D8
4/5 F666 109 -6 0007 DOUT
16/15 F667 I10D9 -4 000A IC2
6/7 FA66 1010 -2 001U IC1
14/13 FA67 I0D10
8/9 FF77 I011
12/11 FF76 I0D11
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Table 4-3.

TEST FAILURE/CKT OR REASON:

TACO chip, U9.
only the input buffers and the

control gating.

Troubleshooting

TAPE CONTROLLER PCB SIGNATURE ANALYSIS (LOOP B)

To test I/0 Bus signals going to the
This test checks

PROCEDURE: Remove TACO chip, Place Tape Control board
on extender board and, with transport
disconnected, run Tape System Test (PV).

S/A HOOK-UP: START = I/0 Board TP2 (rising edge)

STOP = I/0 Board TP2 (falling edge)
V = FP67 CLOCK = Tape Controller LIOSB U10-13 (falling edge)
H
NODE S/A SIGNAL NODE S/A SIGNAL
uz2-2/3 P73F 100 u7-2/3 FUBA 1012
18/17 P73C I10DO 18/17 FUGH I10D12
4/5 HAHF 101 4/5 FPU7 1013
16/15 HAHH I0D1 16/15 FPUG I10D13
6/7 F4 3H 102 6/7 FP28 1014
14/13 F43A 10D2 14/13 FP2U I0D14
8/9 FC5F 103 8/9 FP56 1015
12/11 FC5H I10D3 12/11 FP57 I0D15
ua-2/3 FFUH 104 Ull-4 FP66 LPA3
18/7 FFUA 10D4 -5 FP67 LPA2
4/5 4U3F 105
16/15 4U3H I0D5 ul12-11 0001 LPAlL
6/7 8PFH 106 -12 0000 LPAQ
14/13 8PFA 10D6
8/9 pp24 107 Uil-3 FP66 LPAO*LPAl
12/11 PP25 10D7 -6 0001 PA3
Ul0-5 0007 DOUT
us-2/3 HP41 108 -3 000A IC2
18/17 HP46 10D8 -1 001U IC1
4/5 F662 109
16/15 F663 I10D9 Ul0-6 0007 DOUT
6/7 FA62 1010 -4 000A IC2
14/13 FA65 I0D10 -2 001U IC1
8/9 FF73 1011
12/11 FF72 I0D11
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SECTION V
ADJUSTMENTS AND MAINTENANCE

5-1. GENERAL

5-2. There are no adjustments that can be made to the <cartridge tape
system. However, there are several maintenance practices which should
be followed to extend system reliability.

5-3. TRANSPORT HEAD CLEANING

5-4. The Cartridge Tape Transport may develop a build-up of oxide on
the recording heads after several hours of use. The oxide build-up is
due to normal operation and may cause errors. Therefore, the read/
write head on the Tape Transport should be cleaned approximately every
5 hours of cartridge operation or when a tape problem 1is suspected.
The head cleaning kit contains the necessary materials:

a) Foam swab: HP P/N 9300-0468
b) Magnetic head cleaner: HP P/N 8500-1251

*hkkkkkkk*x

CAUTION
*kkkkkkk*x
Cleaning the read/write head
with a cotton swab may result
in Toss of information due to
lint from the swab sticking to
the tape or head mechanism.

5-5. HEAD CLEANING PROCEDURE:

a) Dip one of the swabs into the bottle of head cleaning
solvent to saturate the swab.

b) Hold the transport door open and clean the head with a
back-and-forth motion of the swab (not an up-and-down
motion).

NOTE

The read/write head is the shiny
surface at the right rear of the
transport as viewed through the
cartridge door.

c) With a dry swab, wipe the head clean with a back-
and-forth motion.
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5-6. TAPE CARTRIDGE RETHREADING

5-7. Occasionally, it may be necessary to rethread a tape cartridge.
Tape rethreading is not recommended unless the data recorded on the
runoff tape must be recovered. To perform the following steps you will
need these tools:

a) A small phillips-head screwdriver.

b) A long, small-tipped instrument to aid in wrapping the
tape around the tape hub.

5-8. RETHREADING PROCEDURE. To rethread the tape cartridge, proceed as
follows:

a) Remove the tape cartridge top cover by removing the
four screws from the backplate.

NOTE
Whenever the tape cartridge top cover
has been removed, be careful the
spring-loaded door does not slide off
of the pivot post.

b) Rethread the loose end of the tape around the tape
guide, through the tape cleaner, past the belt drive
puck, outside the guide pin and around the tape guide.

c) Hold the tape cartridge so that the drive belt puck can
be rotated while maintaining tape tension.

d) While maintaining tape tension, rotate the belt drive
puck to wrap the free end of the tape around the tape
hub. Use a long small-tipped instrument to press the
tape end into the tape hub until the tape is wrapped
several times.

e) Continue wrapping the tape hub until the first set of
end-of-tape holes move past the read/write window.

f) Replace the top cover.

g) Condition the tape; i.e., type "tension" then press

=ZxxcH4m=>
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SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for ordering parts. Table 6-1
lists the names and addresses that correspond to the manufacturers'
code numbers. Table 6-2 1lists the abbreviations used in the parts 1list
and throughout this manual. Table 6-3 lists all replaceable parts for
the Tape Controller PC board in reference designator order.

6-3. ABBREVIATIONS

6-4. Table 6-2 1lists abbreviations wused 1in the parts 1list, the
schematics, and elsewhere in this manual. In some cases two forms of
the abbreviation are used; one all in capital letters, and one partial
or no capitals. This occurs because the abbreviations in the parts
list are always all capitals. However, in the schematics and other
parts of the manual, other abbreviation forms may be wused with both
lowercase and uppercase letters.

6-5. ILLUSTRATED PARTS BREAKDOWN

6-6. Figure 6-1 is the Illustrated Parts Breakdown for removable
(unsoldered) parts of the Tape Controller PC board. This figure
illustrates the assembly/dissasembly order and the identity of the
mounting hardware. To find the Tocation and identity of the electrical
components, refer to the component locator diagram (Figure 8-1) in
Section VIII.

6-7. MAJOR COMPONENTS

6-8. The following major components comprise the Model 64940A Tape
System:

1. Tape Controller PC board ..... HP P/N 64940-66501

2. Tape Transport ASSy «eeeeeeeo. HP P/N 98075A

3. Ribbon Cable, 2-Connector..... HP P/N 64940-61601 (Transport)
4. Ribbon Cable, 3-Connector..... HP P/N 64940-61602 (1/0)

5. Front Panel ..iiieieeineennnnns HP P/N 5041-1532

6. Mini-cassette Tape ceeeeeces .« HP P/N 5061-3660
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Table 6-1. LIST OF MANUFACTURERS' CODES
MFR NO. MANUFACTURER NAME ADDRESS ZIP CODE

00000 Any Satisfactory Supplier = =-=---- = —ce---
00466 Norelco N. Amer philips Corp Los Angeles Ca 90021

01121 Allen-Bradley Co Milwaukee Wi 53204
01295 Texas Instr Semicond Div Dallas Tx 75222
01928 RCA Corp Solid State Div Somerville NJ 08876
03888 KDI Pyrofilm Corp Whippany NJ 07981
04713 Motorola Semicond Products Phoenix Az 85062
07263 Fairchild Semicond Div Mountain View Ca 94042
09023 Cornell-Dubilier Eleck Div Sanford NC 27330
13103 Thermalloy Co Dallas Tx 75234
19701 Mepco/Electra Corp Mineral Wells Tx 76067
20940 Micro-0hm Corp E1 Monte Ca 91731
24546 Corning Glass Wks Bradford Pa 16701
26654 Varadyne Inc Santa Monica Ca 90404
27014 National Semicond Corp Santa Clara Ca 95051
27777 Varo Semicond Inc Garland Tx 75040
28480 Hewlett-Packard Hq Palo Alto Ca 94304
30983 Mepco/Electra Corp San Diego Ca 92121
32997 Bourns Trimpot Div Riverside Ca 92507
34344 Motorola Inc Franklin Park I1 60131
34649 Intel Corp Mountain View Ca 95051
56289 Sprague Elect Co North Adams Ma 01247
71590 Centralab Eleck Div Milwaukee Wi 50501
72136 Electro Motive Corp Willimantic Ct 06226
75042 TRW Inc Philadelphia Pa 19108
75382 Kulka Elect Corp Mt Vernon NY 10550
75915 Littlefuse Inc Des Plaines Il 60016

6-9. ORDERING INFORMATION

6-10. To order a part listed in the replaceable parts 1list (Table
6-3), quote the Hewlett-Packard part number and check digit, indicate
the quantity required, and address the order to the nearest Hewlett-
Packard Office (refer to Sales and Service offices listed at the back
of this manual).

6-11. To order a part that is not listed in Table 6-3, include the
instrument model number, instrument serial number, the description and
function of the part, and the number of parts required. Address the
order to the nearest Hewlett-Packard office.
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6-12. DIRECT MAIL ORDER SYSTEM

6-13. Within the USA, Hewlett-Packard can supply parts through a
direct mail order system. Advantages of using this system are:

1. Direct ordering and shipment from the HP Parts Center
in Mountain View, California.

2. No maximum or minimum on any mail order (there is a
minimum order amount for parts ordered through a local
HP office when the orders require billing and invoicing).

3. Prepaid transportation (there is a small handling
charge for each order).

4. No invoices (to provide these advantages, a check or
money order must accompany each order).

6-14. Mail-order forms and specific ordering information are available
through your local HP office. Addresses and phone numbers are Tlocated
at the back of this manual.

6-15. PARTS LIST

6-16. Table 6-3 1ists the replaceable parts for the Tape Controller
PCB and 1is organized as follows:

1. Electrical assemblies and their components in
alphanumerical order by reference designation.

2. Miscellaneous parts.
6-17. The information given for each part consists of the following:

1. Hewlett-Packard part number and check digit.
(for HP internal use).

2. Total quantity (Qty) on the PC board.
3. Description of the part.

4. Typical manufacturer of the part in a five-digit
code.

5. Manufacturer's number for the part.
NOTE

The total quantity for each part is given only at
the first appearance of the part number in the list.
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A
AFC

AMPL

BFO
BE CU
BH

BP
BRS
BWO

ccw
CER
CMO
COEF
COM
ComP

COMPL

CONN
CcP
CRT
cw

DEPC
DR

ELECT
ENCAP

EXT
F

FH
FILH
FXD
GE

GRD

= assembly

= motor

= battery

= capacitor

= coupler

= diode

= delay line

= device signaling (lamp)
= misc electronic part

= amperes

= automatic frequency
control

= amplifier

= beat frequency oscillator
= beryllium copper

= binder head

= bandpass

= brass

= backward wave oscillator

= counter-clockwise
= ceramic

= cabinet mount only
= coeficient

= common

= composition

= complete

= connector

= cadmium plate

= cathode-ray tube
= clockwise

= deposited carbon
= drive

= electrolytic
= encapsulated
= external

= farads

= flat head

= fillister head
= fixed

= giga (109)
= germanium
= glass

= ground(ed)
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FL

rxegy

LS

MK

H
HDW

HEX
HG
HR
HZ

IF
IMPG
INCD
INCL
INS
INT

LH

LIN

LK WASH
LOG

LPF

MEG
MET FLM
MET OX
MFR
MHZ
MINAT
MOM
MOS
MTG

My

N/C
NE
NI PL

Abbreviations

REFERENCE DESIGNATORS

= fuse

= filter

= integrated circuit
= jack

= relay

= inductor

= loud speaker
meter

= microphone

ABBREVIATIONS

= henries
= hardware

= hexagonal
= mercury
= hour(s)

= hertz

intermediate freq
impregnated
incandescent
includel(s)

= insulation(ed)
internal

[l

[

= kilo=1000

= left hand

= linear taper

= lock washer

= logarithmic taper
= low pass filter

1

milli=10-3
meg=106
metal film

= metallic oxide
= manufacturer
= mega hertz

= miniature

= momentary

= metal oxide substrate
= mounting

= "mylar”

1]

= nano (10-9

= normally closed
= neon

= nickel plate

MP

P
Q
R
RT
S
T

B
TP

N/O
NOM

NPO

NPN
NRFR

NSR

OoBD
[0) 4
p

PC
PF

PH BRZ

PHL
PIV
PNP

P/O
POLY
PORC
POS
POT
PP
PT
PWV

RECT
RF
RH

= mechanical part
= plug

= transistor

= resistor

= thermistor

= switch

= transformer

= terminal board
= test point

= normally open
= nominal

= negative positive zero
(zero temperature
coefficient)

= negative-positive-
negative

= not recommended for
field replacement

= not separately
replaceable

= order by description
= oval head
= oxide

= peak

= printed circuit

= picofarads= 10-12
farads

= phosphor bronze

= phillips

= peak inverse voltage

= positive-negative-
positive

= part of

= polystyrene

= porcelain

= position(s)

= potentiometer

= peak-to-peak

= point

= peak working voltage

= rectifier

= radio frequency

= round head or
right hand

<cCc

N=<Xxg

RMO
RMS

RWV

s-B

SCR
SE

SECT
SEMICON

Si
SiL
SL
SPG
SPL
SST
SR
STL

TA
TD
TGL
THD
TI
TOL
TRIM
TWT

u

VAR

VvDCW

w/
w
wiv

ww
w/0

Model 64940A

= integrated circuit

= vacuum, tube, neon
bulb, photocell, etc

= voltage regulator

= cable

= socket

= crystal

= tuned cavity network

= rack mount only
= root-mean square

= reverse working
voltage

= slow-blow

= screw

= selenium

= sectionl(s)

= semiconductor
= silicon

= silver

= slide

= spring

= special

= stainless steel
= split ring

= steel

= tantalum

= time delay

= toggle

= thread

= titanium

= tolerance

= trimmer

= traveling wave tube

= micro=10-6

= variable
= dc working volts

= with

= watts

= working inverse
voltage

= wirewound

= without









