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4041 Service

PREFACE

The Service Manual contains the information necessary to service the 4041. The Manual is divided into three volumes, as
follows:

Volume | consists of the 4041 documentation description, the instrument description, a list of instrument options, specifica-
tions, line voltage selection instructions, the theory of operation, and the instrument options documentation and diagrams.

Volume Il contains maintenance information, including performance checks, adjustment, preventive and corrective mainte-

nance, troubleshooting, replaceable electrical parts list, schematic diagrams, parts location illustrations. and replaceable me-
chanical parts list.

Volume 11l contains complete information on the 4041 memory options, used only with the instruments having a serial
number below BO70100. Unless you have an older version of the 4041, this volume is not required while servicing the 4041.

For more operating and programming information, see the 4041 Operators Manual. For a full discussion of the IEEE 488

bus to which the 4041 is often connected, refer to IEEE Standard 488-1975, the IEEE Standard Digital Interface for Pro-
grammable Instrumentation.
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SERVICE SAFETY SUMMARY
FOR QUALIFIED SERVICE PERSONNEL ONLY

The general safety information in this summary is for the protection of service personnel. Specific warmings and cautions will
be found throughout the manual where they apply and do not appear in this summary.

TERMS
Terms in This Manual

CAUTION statements identity conditions or practices that
could result in damage to the equipment or other property.

WARNING statements identify conditions or practices that
could result in persanal injury or loss of life.

Terms as Marked on Equipment

CAUTION indicates a personal injury hazard not immedi-
ately accessible as one reads the markings. or a hazard to
property, including the equipment itself.

DANGER indicates a personal injury hazard immediately ac-
cessible as one reads the marking.

SYMBOLS
Symbols in This Manual

A This symbol indicates where applicable cau-
tionary or other information is to be found.

@ This symbol indicates where special explana-
tory information is included in the manual.
There 1s no caution or danger associated with

the information.

Symbols as Marked on Equipment

é DANGER—High voltage.

@ Protective ground (earth) terminal.
A ATTENTION—refer to manual.
@ Refer to manual before using.

Power Source

The instrument is intended to operate from a power source
that will not apply more than 250 Vrms between the supply
conductors or batween either supply conductor and ground.
A protective ground connection by way of the grounding
conductor in the power cord is essential for safe operation.

Grounding the instrument

This instrument 1s grounded through the grounding conduc-
tar of the power cord. To avoid electrnical shock, plug the
pawer cord into a property wired receptacle before making
any connections to the instrument input or output connec-
tors. A protective ground connection by way of the ground-
ing conductor in the power cord i1s essential for safe
aperation.

Danger Arising From Loss of Ground

Upon loss of the protective-ground connection. all accessi-
ble conductive parts (including knobs and controls that may
appear to be insulated) can render an electnc shock. and
there may be high leakage current.

Use the Proper Power Cord

Use only the power cord and connector specified tor your
instrument.

Use the Proper Fuse

To avoid fire hazard, use only the fuse specified in the in-
strument parts ist. A replacement fuse must meet the type.
voitage rating, and current rating specifications required for
the fuse that it replaces.

Do Not Operate in Explosive Atmospheres

To avoid explosion, do not operate the instrument in an ex-
plosive atmosphere.

Do Not Service Alone

Do not perform internal service or adjustment of this instru-
ment unless another person capable of rendenng first aid
and resuscitation 1s present.

Use Care When Servicing With Power On

Dangerous voltages exist at several points inside this instru-
ment. To avoid personal injury, do not touch exposed con-
nections and components while power 1S on.

Disconnect the power cord before removing protective pan-
els, soldenng. or replacing components.

Do Not Wear Jewelery

Remove jewelry prior to servicing. Rings. neckiaces, and
other metallic objects could come into contact with danger-
ous voltages and currents.
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Section 4—4041 Service

® CHECKS, ADJUSTMENTS, AND

LUBRICATION

INTRODUCTION

This section contains checks, adjustments, and lubrication for the printer and the tape drive circuit board. Lubrication
procedures for the 4041. The included checks are the func- procedures are for the printer.
tional check and the performance check. Adjustments are

FUNCTIONAL CHECK PROCEDURE

The Functional Check Procedure verifies that all major sec- NOTE
tions of the instrument function as defined in this service
manual. You can use this procedure to determine whether
. adjustment and/or repair is necessary. Tekironix also rec-

Before proceeding, make note of the options that are
installed in the instrument by reading the instrument
serial number tag. The various options cause different
check result reports and also dictate which checks
must be run.

ommends this procedure for testing the instrument after re-
pair or for initial acceptance testing by the customer. The
Performance Check Procedure, also contained in this sec-
tion, provides a detailed check of internal and external
instrument characteristics. The Performance Check Proce-
dure is, however, extensive and time-consuming. Under nor-

mal circumstances, the Functional Check Procedure pro- EQUIPMENT REQUIRED
vides an adequate test of instrument performance in a less

costly manner. Equipment Part Number

Formatted disk

System Verification Tape 062-5828-00
The Functional Check Procedure consists of two different Printer Paper 006-3557-00
sets of tests. The first set of tests is automatically run each RS-232 Self-Test Adapter 013-0198-00
time power is applied and is called the self-test. The second GPIB cable 012-0630-00, 01, . .
set of tests is recorded on the System Verification Tape, SCSI cable 012-0037-00
along with several utility. routin2s. These tests are more ex- SCSl-compatible Disk Driver 4041 DDU
tensive and test more complex instrument functions than
those tested by the self-test.

PROCEDURE

A failure of any test is reason to suspect a failure of some
part of the 4041. If a report or action other than those of this
procedure occurs, a fault is indicated. Refer to Section 5 for
further information.

1. Install a roli of printer paper. If option 03 is installed, set
the SCSI rear-pane! SYSDEV switch to 0.

2. Apply power. POWER status light comes on; display is
momentarily blank.
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3. SELF TEST appears on display. I/O and FUNCTION sta-
tus lights flash. BUSY status fight comes on and remains on
throughout self-test.

4. Display changes to VER. n.n, where n.n is firmware ver-
sion number.

5. VER. n.n is followed by MEM =, when RAM testing be-
gins. When RAM testing is complete, display shows:

VER. n.n MEM = xxx

where xxx is the size of available RAM. For a standard in-
strument, xxx=512K.

Instruments equipped with Options 20, 21, 22, or 23,
xxx=64K, 96K, 128K, and 160K, respectively.

Instruments equipped with Options 24 or 25, xxx=256K
and 512k, respectively.

For standard instruments SN B06999 and below, xxx=32K.

6. Immediately following the display of MEM =xx, READY
is displayed, the FUNCTION STATUS lamp illuminates and
the BUSY status lamp goes out. Self-test is completed
when a flashing cursor appears.

NOTE

Pressing ABORT while SYSVER Vn.n (Vx.x) is dis-
played oeletes the first four tests (ie., DISPLAY
TEST, KEYPAD TEST, RAM PRINTER TEST, and
TAPE TEST) insteac of exiting the routine. These
steps are described in Steps 11 through 15.

If a test fails, the self-test terminates or a message is
displayed and printed. Table 4-1 lists the self-test er-
ror messages. Refer to Section 5 for further informa-
tion. If a partial RAM failure occurs, no error message
will appear; instead, the amount of available RAM is
displayed and the self-test routine continues.

7. Verify that RECORD switch is in RECORD position and
insert System Verification Tape. Press AJTO LOAD key.

8. Display prompts:
TERMINAL CONFIG(1-YES,0-NO)?
Enter 0. then press PROCEED key

4.2

Table 4-1
SELF-TEST FAILURE MESSAGES

Message Explanation

FAILED:TIMER Timer failure is a hard failure.

The 4041 is not operational.
The standard RS-232-C port is

FAILED:RS232

not usable.

FAILED:GPIB The standard GPIB pon is inot
usable.

FAILED:TAPE The DC-100 tape drive is not

usable.

Less than 32K bytes of RAM
are available for use. The 4041
will not operate.

FAILED:MEMORY

HARD FAILURE Either a timer failure or memory
failure occurred. The 4041 will

not operate.

ROM failure. The 4041 will not
operate if the failed name was
either XO or 10. If other system
ROMs fail, the 4041 will oper-
ate but is not able to execute
tasks from the failed ROM.

FAILED ROMS:name

FAILED:OPT 1 GPIB The optional GPIB port is not

usable.

FAILED:OPT 1 RS232 The optional RS-232-C port is

not usable.

9. This message is printed on printer:

<RESPOND TO QUESTIONS
0 FOR NO, 1 FOR YES
FOLLOW W/ <PROCEED>
PRESS <PROCEED> WHEN
A REQUESTED ACTION

HAS BEEN COMPLETED
<ABORT> EXITS A TEST

10. Display shows:
SYSVER Vn.n (Vx.x)

where n.n is System Verification Tape version number and
Vx.x is version number (Vx) and level number (.x) of firm-
ware in use.
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11. Display shows:

DISPLAY TEST
followed by:
a. oottlnnoo ----- "’"“"0 (m“)

b. *000000000000000000000000000000" (bell)

c. Single asterisk that “walks™ across the display from
right to left.

d. Rapidly alternating *'s and 0's fiash in all character
positions.

e. DISPLAY TEST EXIT

12. Display shows:
KEYPAD TEST
followed by:
a. PRESS *0". Press 0 key.

b. Similar prompts are given for: ., -, 1,2, 3,4, 5,6, 7,
8, 9, CLEAR, EEX, AUTO LOAD, PROCEED, and
ABORT. Respond by pressing appropriate key.

¢. KEYPAD TEST EXIT

13. Display shows:
PRINTER TEST.
Printer prints the following: '

a L T e T

COLCLOCCErreereeereoeerecoeee
IIINnmmmI
I"#3$%8&'()+.-./012345

6789:; < = >?@ABCDEFGHI
JKLMNOPPQRSTUVWXYZ? A
abcdefghijkimnopgrst

uvwxyz

b. Display then shows:
PRINTER TEST EXIT.

14. Display shows TAPE TEST.

15. Display then shows:

a. REPORT SOFT ERRORS? Enter 0; then press
PROCEED.

b. ANOTHER TAPE? Enter 0; then press PROCEED.
c. SHORT TEST? Enter 1; then press PROCEED.
d. READING DIRECTORY

Checks, Adjustments, and Lubrication—4041 Service

e. If a test file was previouly written on the tape, the
message CHECKING HEADER is displayed.

f. WRITING TO TAPE

g. UPDATING DIRECTORY
h. READING FROM TAPE
i. TAPE TEST EXIT

16. Display shows:
COMMAND(99=HELP)?
Enter 20; then press PROCEED key.

17. Display shows:
<PAUSE TEST>

18. Display blanks and then begins counting at number 1.

19. Press PAUSE key to stop counting. Flashing cursor is
displayed.

20. Press PROCEED key to resume counting.

21. When display is counting, press ABORT key to exit
test. When test exits, display shows PAUSE TEST EXIT.

22. Display shows:
COMMAND(99 =HELP)?
Enter 13; then press PROCEED key.

23. Display shows:
TIMER TEST <PROCEED> START

Simultaneously start a stop watch and press PROCEED
key.

24. Display shows elapsed time.

25. Press ABORT key to stop test. Front panel displays
elapsed time and printer prints:

ELAPSED TIME:
nn.nn SEC
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26. Display shows:
TIMER TEST EXIT.

Verify that printed time and stop watch time are within =10
seconds per 24 hours.

NOTE

The AS-232-C ports are implicitly checked by ROM
checksum verification during self-test. The ports are
also checked specifically in Steps 27 through 34 using
default configuration parameters.

27. Display shows:
COMMAND(99=HELP)?
Enter 11; then press PROCEED key.

28. Display shows:

STANDARD /O TEST
followed by:

INSTALL TEST ADAPTER.

Connect RS-232-C test adapter to standard RS-232-C port
connector (COMM 0); then press PROCEED key.

4-4

NOTE

The printer prints only detected errors. Refer to Sec-
tion 5 for further information.

28. Test is run. At conclusion of test, display shows:
REMOVE TEST ADAPTER.
Remove test adapter; then press PROCEED key.

30. Display shows:
/O TEST EXIT

followed by:
COMMAND(99=HELP)?

31. Press ABORT key. Display shows:
VERIFICATION EXIT

followed by flashing cursor.

32. Remove System Verification Tape.
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PERFORMANCE CHECK PROCEDURE

The Performance Check Procedure provides a detailed
check of internal and external instrument characteristics.
Under normal circumstances, the Functional Check Proce-
dure, earlier in this section, provides an adequate check of
the instrument’s performance in less time.

The Performance Check Procedure does not specifically
check each of the performance requirements identified in
Section 1. The performance requirements not checked spe-
cifically are checked either implicitly, require the use of spe-
cial test equipment, or may damage the instrument. Other
performance requirements (Ssuch as over voltage limits) were
verified during instrument design and evaluation and are
therefore inherent to design. For further information con-
cerning performance requirements that are not checked
specifically by this procedure, contact your nearest
Tektronix field office or service facility.

If a failure is indicated by one of these checks, refer {o Sec-
tion & for further information.

EQUIPMENT REQUIRED

Equipment Required Part Number

TEKTRONIX DC503A Counter

or equivalent _—

TEKTRONIX SC504 Oscilloscope

or equivalent ey

TEKTRONIX DM501A DVM or

equivalent —

System Verification Tape 062-5828-00

Blank DC-100 data cartridge 119-1350-00

Extender board 670-7054-00

Self-test adapter 013-0198-00
PROCEDURE

Hazardous voltages exist inside the instrument when
the power cord is connected. To avoid injury, discon-
nect the power cord before removing an instrument
panel.

The neon lamp (located on the left rear of the MI/PS
board) glows or flashes to indicate the presence of
hazardous voltages in the filter capacitors and in the
MI/PS circuits. Wait approximately two minutes for
the capacitors to discharge and the neon lamp to ex-
tinguish before connecting any test equipment.

NOTES

Before proceeding, make note of the options that are
instalied in the instrument by reading the instrument
serial number tag. The various options cause different
check result reports and also dictate which checks
must be run.

1. Remove top panel, and right and left side panels; refer to
Section 4 for procedure.

2. Apply power and observe LEDs located on CPU board,
I/O board, optional R/W memory board, and Option 01 1/O
board (if installed). The LEDs normally do the following:

a. Three CPU board LEDs come on. LEDs on |/O
board and R/W memory board go out. LED on Option
01 I/O board comes on.

b. The LED nearest the front panel on CPU board
goes out.

c. Rear LED on CPU board goes out.

d. I/O board LED glows or flashes twice and remains
off.

e. Center LED on CPU board goes out.

f. R/W memory board LED glows or flashes twice and
remains off. LED comes on and goes out a third time if
board has less than a full complement of RAM installed.

g. Option 01 I/O board LED goes out.

3. Remove power and wait for neon lamp to stop flashing
or glowing.

4. Disconnect cable from printer interface board connector
P94.

5. Use DVM and measure resistance of each thermal ele-
ment. Measure resistance between Pin 6 (common) and
Pins 1, 2, 3, 4,5, 7, 8,9, 10, and 11. Each measurement
must be between 80 and 200 Q.
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6. Reconnect cable to printer interface board and connect
oscilloscope to FPC board U361-13 and DVM to printer in-
terface board U151-2.

NOTE
When using Option 03, set the SCSI System Device
switch for Tape access before applying power to
4041.

7. Apply power to 4041.

8. Install System Verification Tape and press AUTO
LOAD.

9. When display prompts:
CONFIGURE (1-YES,0-NO)?
enter 0; then press PROCEED.

10. When display prompts:
SYSVER Vn.n(Vx.x)
press ABORT to enter command mode.

11. Enter 32; then press PROCEED.

12. Oscilloscope is connected to measure thermal
on-time. Verify that pulse is 2.5 = 0.1 ms.

13. DVM is connected to measure drive motor volt-
age. Verify that voltage is less than 18 V dc.

14. Observe character pattern printed by printer. Ver-
ify that character 8 does not appear bent in center.

15. Momentarily press ABORT key. Printer prints av-
erage time to print one line. Verify that this value is 2
= 0.24 lines per second.

16. Remove power and disconnect test equipment.

17. Connect digital counter to CPU board U181 Pin 8.
Apply power.

18. Verify that
0.0016 MHz.

system clock frequency is 16 =

19. Remove power and disconnect counter.

NOTE
Perform Steps 20 and 21 only if Option 01 is installed.

20. Connect digital counter to Option 01 /O board U107
Pin 1.

21. Apply power and verify that clock frequency is 20 =
0.01 MHz.

22. Remove power, disconnect digital counter, and connect
oscilloscope to tape drive board TP 441.

23. Apply power. When self-test is complete insert System
Verification Tape and press AUTO LOAD.

24. When display shows:
CONFIGURE(1-YES,0-NO)?
enter 0; then press PROCEED.

25. When display shows:
SYSVER Vn.n (VxLx)

press ABORT to enter command mode.

26. Enter 31; then press PROCEED. Display shows:
TAPE CALIBRATION

followed by:
ANOTHER TAPE

27. Enter 1; then press PROCEED. Display shows:
INSTALL TAPE

28. Install formatted-only tape; then press PROCEED.
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29. When routine begins to run, verify that read amplitude
atTP441is2 = 0.2V p-p.

30. Momentarily press ABORT key. Display shows:
INSTALL SYSVER TAPE.

31. Install System Verification Tape; then press PRO-
CEED. Wait for test to exit.

32. Remove power. Connect channel 1 oscilloscope probe
to 5 V dc. Connect channel 2 probe to anode of CR360 on
MI/PS board.

33. Set oscilloscope control for DC mode, auto triggering,
and both channels for 2 volts/division.

Checks, Adjustments, and Lubrication—4041 Service

34. When sweep reaches a convenient reference point, ap-
ply power to 4041. Verify that restart pulse is greater than
100 milliseconds beginning when 5 V dc is available.

35. Remove power from 4041 and connect DVM and oscil-
loscope between 5 and GND connectors; see Figure
4-1,

36. Apply power and verify that voltage is +5.05 = 0.15V
dc and that ripple on 5 volts is 50 mv p-p maximum.

37. Remove power from 4041 and connect DVM and oscil-
loscope between 12 and GND connectors; see Figure 4-1.

38. Apply power and verify that voltage is +12 + 0.48 V
dc and that ripple on +12 volts is 50 mv p-p maximum.

FRONT
PANEL

FRONT PANEL FAN
CONTROL BOARD HOUSING

./ /

ey,
Mi/PS BOARD ~.
Board as seen
from above
—2voc = |
TEST POINT
GROUND
+12v DC +5V DC
TEST POINT TEST POINTS

3918-131

Figure 4-1. +12, —12, and +5 V dc Test Points.

4-7
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39. Remove power from 4041 and connect DVM and oscil-
loscope between — 12 and GND connectors; see Figure 4-1.

40. Apply power and verify that voltage is —12 + 0.48 'V
dc and that ripple on —12 voits is 50 mv p-p maximum.

NOTE

it may be necessary to temporarily remove the board
installed in the option slot to perform the next step.
Reinstall the board after the measurement is made.

4-8

41. Remove power from 4041 and connect DVM to I/O
board U326 Pin 1.

42. Apply power and verify that voltage is —5 = 0.5 V dc.

43. Remove power from 4041 and disconnect DVM.
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ADJUSTMENT PROCEDURES

Adjustment procedures follow for the printer and the tape
drive board. The test equipment required for these proce-
dures includes:

Equipment Required Part Number
TEKTRONIX SC504 oscilloscope

or equivalent =
TEKTRONIX DM501A DVM or

equivalent —
Systern Verification Tape 062-5828-00
Biank DC-100 data cartridge 119-1350-00
Alignment tool, electric, plastic

rod 003-0301-00
Sealing compond 006-4466-00
Grease 006-4536-00

PRINTER

The printer adjustment procedure adjusts the voltage level
to the printer drive motor, the thermal on-time of the print
head, and the timing of print head position signals from the
strobe cap. These adjustments ensure satisfactory print
density and character quality. Print density is a function of
thermal on-time. Character quality is a function of motor
voltage, thermal on-time, and the angular position of the
strobe cap.

This procedure must be performed when the printer, printer
interface board, or front panel control board are replaced.
Component, adjustment point, and test point locations are
shown on Figure 4-2 for the front panel control board and on
Figure 4-3 for the printer interface board.

Hazardous voltages exist inside the instrument when
the power cord is connected. To avoid injury, discon-
nect the power cord before removing an instrument
panel.

The neon lamp (located on the left rear of the MI/PS
board) fiashes or glows to indicate the presence of
hazardous voltages in the filter capacitors and the
MI/PS circuits. Wait approximately two minutes for
the capacitors to discharge and the neon lamp to stop
flashing before you perform this procedure.

ikl 3815-100A

Figure 4-2. Front Panel Control Board Adjustment Points.

R251 U151

J3918-101A

Figure 4-3. Printer Interface Board Adjustment Points.

4-9
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Checks, Adjustments, and Lubrication—4041 Service

1. Disconnect the power cord, wait two minutes, and re-
move right side panel and left side panel; refer to Section 5
for procedure.

2. Set up oscilloscope as follows:

CH 1 VOLTS/DIV 5
VERT MODE CH 1
TIME/DIV .5m
TRIG SOURCE CH 1
TRIG MODE NORM
coupling DC
SLOPE/LEVEL —

3. Connect channel 1 probe to either side of printer inter-
face board R21.

4. Apply power to 4041.

5. When self-test is complete, insert System Verfication
Tape and press AUTO LOAD key.

6. When display shows:
CONFIGURE(1-YES,0-NO)?
enter 0; then press proceed.

7. When display shows:
SYSVER Vn.n(Vx.x)

press ABORT key to enter command mode.

8. Display shows:
COMMAND(99=HELP)?
Enter 32; then press PROCEED.

9. When routine is found, display shows:
PRINTER CALIBRATION

and printer starts printing rows of 8's.

10. Adjust thermal on-time potentiometer R373 on front
panel control board for a negative-going pulse of 2.5 + 0.2
millisecond duration.

11. When adjustment is complete, press ABORT.

410

12. Display shows:
PRINTER CALIBRATION EXIT

and printer prints average lines per second.

13. Verify that average lines-per-second value is 2 = 0.24
lines per second. If value is not correct, perform steps 14
through 17; otherwise go to step 18.

NOTE

Adjustment of the printer drive motor voltage controls
the number of lines printed per second. Adjustment
verification requires the printer calibration routine to
be executed and terminated. When terminated the
printer prints average lines per second. If the number
printed is not correct, Steps 8 through 13 must be

repeated.

Exercise caution when connecting DVM to U1517.
Shorting leads together or to ground can cause equip-
ment damage.

14. Connect DVM to printer interface board U151 Pin 2.

15. Adjust printer drive motor voltage potentiometer R251
on printer interface board; clockwise decreases average
lines per second value and counterclockwise increases av-
erage lines per second. Do not exceed +18 V dc.

16. Enter 32 on keypad and press PROCEED.

NOTE

A new printer should be adjusted for 1.8 lines per sec-
ond. Print speed increases toward the upper limit with
wear.

17. Aliow printer to print at least 8 lines; then press
ABORT. Printer again prints the average lines printed per
second. Repeat Steps 15 and 17 until printed value is 2 =
0.24 lines per second.

18. Refer to Figure 4-4 and verify that vertical dot alignment
is within 1/4 dot. If dot pattern is not aligned vertically, per-
form Steps 19 through 23. Otherwise, proceed to Step 24.
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19. Grasp strobe cap and give it a sharp twist to break
sealing compound. Return strobe cap to its approximate
starting position.

20. Enter 32 on keypad and press PROCEED.
21. Adjust strobe cap so that vertical dot pattern is aligned.
22. Press ABORT.

23. Remove power and repeat Steps 2 through 13. Read-
just as necessary. Following any readjustment, verify that
dot pattern is still vertically aligned.

24. Remove power; disconnect test equipment.

When resealing strobe cap, exercise extreme caution
to prevent sealing compound from entering gear hous-
ing. If compound enters gear housing, printer damage
may occur.

25. Lay instrument on right side. Reseal strobe cap with
sealing compound.

26. Reinstall panels. This completes the printer adjustment
procedure.

TAPE DRIVE BOARD

This procedure adjusts the gain of the programmable gain
amplifier located on the tape drive board. This procedure
must be performed each time the tape drive or tape drive
board is replaced. Refer to Figure 4-5 for adjustment point
and test point location information.

1. Ensure power is removed and remove left side and top
panels.

Checks, Adjustments, and Lubrication—4041 Service

EXACT DOTS OFF DOTS OFF
DOT CENTER CENTER
ALIGNMENT Ya DOT % DOT

$2°7 £27 07N

$27% 320 25T

e o0 [ ] See [ ] seo

ENLARGED FOR CLARITY

P=Rt=Rt
APPROXIMATE PRINT SIZE

3918-137

Figure 4-4. Vertical Dot Alignment Examples.

Figure 4-5. Tape Drive Board Adjustment Points.
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2. Set up osciiloscope as follows:

CH 1 VOLTS/DIV 5
coupling DC
DISPLAY CH1
TRIGGERING SLOPE +
LMODE AUTO
SOURCE CH 1
SECONDS/DIV 2m

3. Connect channel 1 input to tape drive board TP441,

4. Apply power to 4041.

5. When self-test is complete, insert System Verification
Tape and press AUTO LOAD key.

6. When display shows:
CONFIGURE(1-YES,0-NO)?
enter 0; then press PROCEED.

7. When display shows:
SYSVER Vn.n(VxLx)
press ABORT key to enter command mode.

NOTE

There are two waveforms on Figure 4-6. Figure 4-6A
is an expected waveform when a formatted tape is
used. Figure 4-68 illustrates the expected waveform
from a tape that contains data. Either tape may be
used, however, it is recommended that a blank for-
matted tape be used.

8. Display shows:
COMMAND(99 =HELP)?
Enter 31; then press PROCEED.

9. When display shows:

ANOTHER TAPE?
enter 1; then press PROCEED.

4-12
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B 3915-103

Figure 4-6. Tape Drive Board Adjustment Waveforms.

10. Display prompts:
INSTALL TAPE
insert a formatted-only tape. Press PROCEED.

11. Refer to Figure 4-6A and adjust tape drive board R441
to obtain 2 +0.2 V p-p waveform.

12. Move the oscilloscope probe to ASA2TP9, on the Sta-
tus Board. Check for a minimum 2-volt pp signal, and that
the negative peaks fall below +2 V dc.

13. Adjust ASA2R10 as necessary to meet the require-
ments in step 12.

14. Press ABORT, follow console prompts, disconnect test
equipment, and reinstall panels.

Microfiche scan by vintageTEK - Your donations help support the museum - vintagetek.org




Checks, Adjustments, and Lubrication—4041 Service

LUBRICATION

The follower slide on the printer (Figure 4-7) requires lubrica-
tion only if printed characters show occasional distortion. It
is recommended that the printer be lubricated after printing
approximately 50 rolls of paper. To lubricate the printer, re-
fer to Figure 4-7 and perform the following procedure:

1. Remove printer from 4041; refer to Section 5 for the
procedure.

2. Tear off a short section of printer paper and install it in
printer.

3. Close platen lever.

NOTE

To access all surfaces of the follower, turn the drive
wheel (see Figure 4-7) to cause the follower slide to
move back and forth.

4. Use a clean, dry, cotton-tipped swab and remove exist-
ing grease on follower slide.

NOTE

When applying grease to the follower slide, use
grease sparingly. Excessive grease may migrate to
surfaces that do not require lubrication.

5. Use a small, clean wooden stick and sparingly apply
grease (Tektronix part number 006-4536-00 or an approved
equivalent) to both sides and both ends of follower.

6. Open platen lever, remove section of paper, and reinstall
printer.

This completes the lubrication procedure.

DRIVE
WHEEL

PRINTER
LUBRICATION

POINTS (BOTH TOP
AND BOTTOM)

FOLLOWER
SLIDE

3915-104A

Figure 4-7. Printer Lubrication.
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Section 5—4041 Service

MAINTENANCE

INTRODUCTION

This section contains:

+ |nformation about static-sensitive components

* Preventive maintenance procedures

* Troubleshooting procedures

» Removal and replacement procedures

» Corrective maintenance procedures

* Adjustment procedures to follow repairing the 4041

STATIC-SENSITIVE COMPONENTS

The 4041 contains electrical components that are static
sensitive. These components can be damaged, when sub-
jected to static voltage discharge. Table 5-1 lists the
susceptibility to damage from static discharge of various
semiconductor types. MOS and CMOS semiconductor cir-
cuits are most sensitive to static voltage discharge. Note
that static voltage discharges of 100 to 500 V will damage
these devices. Because static voltages of 1 kV to 30 kV are
common in unprotected environments, observe the follow-
ing precautions when performing maintenance on the 4041.

Precautions

1. Minimize handling of static-sensitive components.

2. Transport and store static-sensitive components or as-
semblies in their original containers, on a metal rail, or on
conductive foam. Label any package that contains static-
sensitive assemblies or components.

3. Discharge the static voltage from your body by wearing a
wrist strap while handling these components. Servicing
static-sensitive assemblies or components should be per-
formed only at a static-free work station by qualified service
personnel.

4. Nothing capable of generating or holding a static charge
should be allowed on the work station surface.

5. Keep the component leads shorted together whenever
possible.

. 6. Pick up components by the body, never by the leads.

7. Do not slide components over any surface.

8. Avoid handling components in areas that have a floor or
work surface covering capable of generating a static charge.

9. Use a soldering iron that is connected to earth ground.

10. Use only special antistatic suction-type or wick-type
tools to remove solder.

Table 5-1
RELATIVE SUSCEPTIBILITY
TO STATIC DISCHARGE DAMAGE

Relative
Susceptibility
Levels®

Semiconductor Classes

MOS or CMOS microcircuits or
discretes, or linear microcircuits
with MOS inputs. {(Most Sensitive)

ECL
Schottky signal diodes
Schottky TTL

-

High-frequency bipolar transistors
JFETs

Linear microcircuits
Low-power Schottky TTL
TTL (Least Sensitive)

(U= T I« T N N = > T % LT S /% T I

*Voltage equivalent for levels: (Voitage discharged from a
100 pF capacitor through a resistance of 100 Q.)

1=10010500V 4 =500V 7 = 400 to 1000 V (est.)
2=20010500V 5=40010600V 8 =900V
3=250V 6 =60010800V 9§ =1200V

Test Equipment

Before using any test equipment to measure static-sensitive
components or assemblies, be certain that any voltage or
current supplied by the test equipment does not exceed the
limits of the component to be tested.
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PREVENTIVE MAINTENANCE

Preventive maintenance, when performed on a regular ba-
sis, can prevent instrument failure and may improve instru-
ment reliability. The severity of the environment in which the
instrument is operated determines the frequency of preven-
tive maintenance. For example, 4041 operation in a clean
room requires less preventive maintenance than operation
in a machine shop. Preventive maintenance for the 4041
includes cleaning and visual inspection.

CLEANING

The 4041 should be cleaned as often as operating condi-
tions require. Accumulation of dirt in the instrument can
cause overheating and component failure. Dirt on compo-
nents acts as an insulating blanket and prevents efficient
heat dissipation. It also provides an electrical conduction
path, which may result in instrument failure. The instrument
enclosure panels, the tape cartridge insertion door, and the
printer paper access door reduce the amount of dust reach-
ing the instrument interior. Operation without enclosure pan-
els or the tape cartridge insertion door, or with the paper
access door open, necessitates more frequent cleaning.

Avoid the use of chemical cleaning agents that may
damage the plastics used in this instrument. In par-
ticular, avoid chemicals that contain benzene, toluene,
xylene, acetone, chlorothane, or similar chemicals.

Exterior

Remove loose dust accumulation on the outside of the in-
strument with a soft cloth or small brush. The brush is par-
ticularly useful for dislodging dirt on and around the front
panel and front panel controls. Dirt that remains can be re-
moved with a soft cloth dampened with a mild detergent and
water solution. Do not use abrasive cleaners because they
will scratch the exterior.

Interior

To avoid injury, do not clean the 4041 interior with the
power cord connected. Wait approximately two min-
utes after disconnecting power before attempting to
clean the 4041 interior. This wait allows power supply
filter capacitors to discharge.

Filter capacitor discharge can be verified by observing
the neon lamp located at the rear of the MI|PS board.
When fiashing or glowing, the lamp indicates the pres-
ence of hazardous voltages in the MIPS board
circuits.

Cleaning the interior of the instrument is necessary only oc-
casionally. Clean the interior by blowing the accumulated
dust off the instrument with low-velocity air (approximately
5 Ib/sq in). Remove any dirt that remains with a soft brush
or cloth dampened with a mild detergent and water solution.
A cotton-tipped applicator is useful for cleaning in narrow
spaces or for cleaning more delicate circuit components.

To properly hand clean a circuit board with edge connec-
tors, hold the board so the cleaning residue runs away from
the connectors. Do not scrape or use an eraser to clean the
edge connector contacts. Abrasive cleaning can remove the
gold plating, resulting in possible destruction of electrical/

continuity.

To prevent instrument damage, ensure that all circuit
boards and components are dry before applying
power.

Tape Read/Write Head

The surface of the tape drive read/write head must be kept
clean to preserve the life of the head and to prevent data
errors. Oxide deposits, dust, and other foreign deposits may
be left on the head during tape operations. These deposits
act as abrasives, causing excessive wear on both the head
and the magnetic tape.

The recommended frequency of cleaning depends on the
amount of tape use and on the cleanliness of the area in
which the 4041 is used. Under ordinary conditions, the tape
head should be cleaned once a week. With heavy use orin a
dusty environment, the cleaning interval should be more of-
ten, perhaps daily.

Perform the fcliowing procedure to inspect and clean the
read/write head.
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E CAUTION 3

Do not use magnetic devices near the tape head. Do
not touch the tape head with metal or other hard ob-
jects. Doing so may damage the head, which in turn
can damage tape cartridges and cause the loss of
data.

1. Remove power from 4041 and unplug power cord.

2. Hold tape cartridge insertion door open and inspect head
by shining a light, at an angle. across surface of head. Look
for accumulations of foreign material and for signs of dam-
age. If head is dirty, follow Steps 3 through 6. If the tape
head is damaged or worn, it may require replacement.

Use reagent grade 91% isopropy! alcohol to clean the
head. Other cleaning agents can damage the head or
tape drive plastics.

3. Rub off accumulated deposits with cotton swab moist-
ened with isopropy! alcohol. Usually, light accumulations of

Maintenance—4041 Service

oxide are easily removed. Heavier deposits may require ad-
ditional cotton swabs. Use care when wiping head to avoid
scratching or damaging the head surface.

4. After cleaning, use clean dry cotton swab to remove al-
cohol residue. Reinspect head.

5. Apply power to 4041.

6. Run System Verification Tape to check tape drive
operation.

VISUAL INSPECTION

The 4041 should be inspected occasionally for such defects
as broken connections, improperly seated semiconductors,
damaged or improperly installed circuit boards, and heat-
damaged parts. The corrective procedure for most visible
defects is obvious; however, particular care must be taken if
heat-damaged parts are found. Overheating usually indi-
cates other trouble in the instrument; therefore, correcting
the cause of overheating is important to prevent recurrence
of damage.

TROUBLESHOOTING AIDS

The foliowing information is provided to facilitate trouble-
shooting the 4041. information in all other sections of this
manual should be used in conjunction with the following
data in locating defective components. An understanding of
the circuit operation is helpful in locating malfunctioning
parts. Refer to Section 2, Theory of Operation, for circuit
descriptions.

SCHEMATIC DIAGRAMS

Complete schematic diagrams are given on the puliout
pages located in Section 7. (As an aid in locating compo-
nents on circuit boards, Section 7 also includes component
location diagrams with the schematic diagrams.) The com-
ponent number and electrical value of each coniponent in
this instrument are shown on the schematic diagrams. Refer
1o the first page of Section 7 for definitions of the reference
designators and symbols used to identify components.
Component vaiues should be verified with the Replaceable
Electrical Parts list in Section 6.

COMPONENT COLOR CODING

Figure 5-1 illustrates the EIA (Electronic Industries Associa-
tion) color code used for resistors and capacitors in the
4041.

Resistors

The 4041 contains both composition resistors and metal
film resistors. Composition resistor values are coded on the
resistor body with four color bands. The first two identify
significant figures, the third identifies a multiplier (the num-
ber of zeros that follow the significant figures), and the
fourth is the resistor tolerance. Metal film resistors use a
five-color band system. The first three identify significant
figures, the fourth identifies a multiplier, and the fifth the
resistor value tolerance.

5-3
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BODY COLOR
OPTIONAL
WITH VENDOR
COMPOSITION DIPPED
RESISTORS METAL-FILM TANTALUM
AND CERAMIC RESISTORS ELECTROLYTICS
TUBULAR CAPACITORS
WITH AXIAL LEADS
@ @and @ - 1ST. 2ND. AND 3RD SIGNIFICANT FIGS. (T) Anoor @ COLOR CODE MAY NOT
@ MULTIPLIER @ TOLERANCE: BE PRESENT ON SOME CAPACITORS,
@ POLARITY AND VOLTAGE RATING
RESISTORS CAPACITORS
SIGNIFICANT RANC
COLOR FIGURES | MULTIPLIER | TOLERANGE | MuLTIPLER | TOLERANCE B
(OHMS) (pF) Tantalum) 10 pF or Less Over 10 pF
BLACK 0 1 - =20pF =20%
BROWN 1 10 =1% =1.0 pF =1%
RED 2 107 or 100 =2% - =2%
ORANGE 3 1Por 1K =3% - =3%
. 10* or o = 100%
YELLOW 4 10" or 10K =4% 10.000 0%
10t
GREEN 5 10% or 100 K =% 100_0‘;0 -05pF =58,
100 or
BLUE 6 10or1 M =Va% 1.000.000 - -
— 10" or o .
VIOLET 7 S =1110% G
e +80%
GRAY 8 -—- o 2025 pF —20%
WHITE e} e pEets =1 pF =10%
GOLD == 107 or 01 =5% sse =5% s S
SILVER - 10~ or 0.01 =10% - =10% o s
NONE -——- - =20% - ~20% s=e e

35919-105A

Figure 5-1. Color Code for Resistors and Capacitors.
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Capacitors

The value of common disk and electrolytic capacitors is
printed on the body of the capacitors. Various manufactur-
ers mark the positive terminal of electrolytic capacitors dif-
ferently. Typically manufacturers mark the body of the
capacitor with a plus sign or a colored band next to the
positive lead. Ceramic tubular capacitors with axial leads
(leads that exit the capacitor body at an angle paraliel to the
capacitor body) use the four-color band method, which con-
forms to the EIA color code, to identify capacitor value.

Dipped tantalum electrolytic capacitors use a modified sys-
tem of color coding. EIA color code values are still the same.
Figure 5-1 illustrates the modified method.

Marking systems used on ceramic disk and plate capacitors
vary with manufacturers. Typically the capacitance is ex-
pressed in picofarads and identified by a three-digit number.
The first two digits are significant figures. The third is a mul-
tiplier. If a value is less than 10 pF, the letter R is usually
used to indicate the decimal point. For example, 7RS5 is
7.5 pF. A different method uses the number 9 to move the
decimal point one point to the left; for example, 759 is
7.5 pF.

INTERCONNECTION CABLeS AND
TERMINAL CONNECTORS

One type of interconnecting cable assembly used in the in-
strument consists of a multiple-conductor cable with ma-
chine-installed terminal connectors, mounted in plastic
holders (Figure 5-2). The plastic holders can be replaced
easily; however, if the cable is defective it must be replaced
as a complete cable assembly. If one of the terminal connec-
tors comes loose from the plastic holder, reinstall the con-
nector as shown in Figure 5-2. When reinstalling the
connector on the circuit board pins, be sure to match the
tnangle on the connector holder with the square pad on the
circuit board.

Maintenance—4041 Service

TURN CRIMPED SIDE
OF TERMINAL TOWARD
HINGED PORTION OF
HOLDER.

END-LEAD
MULTI-PIN
CONNECTOR
INDEX

HOLDER END-LEAD
MULTI-PIN
CONNECTOR
\M
1
SQUARE
— PAD
INDEX 3818-107A

Figure 5-2. Orientation of Multipin Connectors.

The other type of interconnecting cables are ribbon cables.
Each cable must be replaced, if necessary, as an assembly.

SEMICONDUCTOR LEAD
CONFIGURATIONS

Figure 5-3 shows lead configurations for semiconductor de-
vices and some integrated circuits used in the 4041. The Pin
1 or cathode position on the circuit board is identified with a
square pad.
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2
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p

DARLINGTON
TRANSISTOR

)
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39191064

Figure 5-3. Semiconductor Lead Configurations.
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TROUBLESHOOTING EQUIPMENT

See the equipment list in Section 4 for equipment required
to maintain the 4041. In addition to the listed equipment, an
extender board is available as an optional accessory. (A
schematic of the extender board is included in Section 7.)
When the 1/O board is installed on the extender board, two
extension cables are required to electrically connect the |/O
board and the tape drive board. Part numbers for these ca-
bles and the extender board are identified in Section 8 with
other optional accessories.

To avoid equipment damage when installing a board
on the extender board, ensure that Pin 1 of the ex-
tender board mates with Pin 1 of the board being
extended.

The self-test adapter is required to run the RS-232-C test
routines of the System Verification Tape. Figure 5-4 is a
wiring diagram of the self-test adapter.

RDATA | 3 9-0 2 | TDATA
CcTs | s
4 | RTS
Dcp | 8
DSR | 6 N 20 | DTR
3918-132A

Figure 5-4. Self-Tesat Adapter Wiring Diagram.

GENERAL TROUBLESHOOTING TECHNIQUES

This troubleshooting procedure is arranged so that you will
perform some simple troubleshooting checks before pro-
ceeding with extensive troubleshooting. The first few checks
ensure proper connection, operation, and adjustment. If the
trouble is not located by these checks, the remaining steps
aid in locating the defective component. When the defective
component is located, replace it following the procedures
given under Corrective Maintenance later in this section.

CHECK CONTROL SETTINGS

incorrect control settings may appear to be a equipment
problem. if there is any question about the correct function
or operation of any control on the 4041, refer to the
operator's manual.

CHECK ASSOCIATED EQUIPMENT

Before proceeding with troubleshooting of the 4041, check
that the equipment used with this instrument is operating
correctly. Also check that the interconnecting cables are not
defective.

VISUAL CHECK

Visually check the entire instrument. Many troubles can be
found by visible indications such as unsoldered connections,
loose cable connections, broken wires, damaged circuit
boards, and damaged components.

CHECK INSTRUMENT ADJUSTMENT

Check the electrical adjustment of this instrument or of the
affected circuit (if the trouble appears to be isolated in one
circuit). The apparent trouble may only be a result of
misadjustment. Complete adjustment procedures are in
Section 4.

ISOLATE TROUBLE TO A CIRCUIT

To isolate trouble to a particular circuit, note the symptom of
the trouble. The symptom often identifies the circuit in which
the trouble is located. When trouble symptoms appear in
more than one circuit, check the affected circuits by taking
voltage and waveform measurements. Also check for the
correct output signals at the front and rear panel
input/output connectors with an oscilloscope. If the signal is
correct, the circuit is working properly up to that point. After
the defective circuit has been located, locate the defective
component(s).

CHECK INDIVIDUAL COMPONENTS

The following procedures describe methods of checking in-
dividual components in the 4041. Components that are sol-
dered are best checked by first disconnecting one end. This
isolates the measurements from the effects of surrounding
circuitry.

Fuses

Check for open fuses by checking continuity with an
ohmmeter.

5-7
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Transistors

A good check of transistor operation is actual performance
under operating conditons. To check a transistor most ef-
fectively, substitute a new component (or one which has
been previously checked) for the transistor. However, be
sure that circuits that connect to the suspect transistor are
operating correctly so that the replacement transistor is not
damaged.

If substitute transistors are not available, use a dynamic
tester. Static testers are not recommended, since they do
not check operation under simulated operating conditions.

Integrated Circuits

Check integrated circuits with a voltmeter, test oscilloscope,
or by direct substitution. To help you understand circuit op-
eration, refer to Theory of Operation, Section 2, which con-
tains operating waveforms, logic levels, and other operating
information for the integrated circuits. Use care when check-
ing voltages and waveforms around the integrated circuits
so that adjacent leads are not shorted together. A conve-
nient means of clipping a test probe to in-line multipin inte-
grated circuits is with a integrated circuit test clip. This
device doubles as an integrated circuit extraction tool.

Diodes

When checking diodes, do not use an ohmmeter scale
that has a high internal current since high currents
may damage the diodes under test.

To check a diode for an open or shorted condition, measure
the resistance between terminals with an ochmmeter on a
scale having a low internal source current, such as the R x
1k scale. The resistance should be very high in one direction
and very low when the meter leads are reversed.

Resistors

Check the resistors with an ohmmeter. Resistor tolerances
are given in Section 6, Aeplaceable Electrical Parts. Nor-
mally, resistors do not need to be replaced unless the mea-
sured value varies significantly from the specified value.

Capacitors

To detect a leaky or shorted capacitor, check resistance
with an ohmmeter set on the highest scale. Do not exceed
the voltage rating of the capacitor. The resistance reading
should be high after initial charge of the capacitor. To detect
an open capacitor, use a capacitance meter or check to see
that the capacitor signals can pass through the capacitor.

REPAIR AND ADJUST THE CIRCUIT

If you locate any defective parts, follow the replacement
procedures given under Corrective Maintenance in this sec-
tion. Verify the performance of any circuit that has been
repaired or that has had any electrical components re-
placed. If the tape drive or tape drive board is replaced,
perform the tape drive adjustment procedure contained in
Section 4. If the printer, printer interface board, or front
panel control board is replaced, perform the printer adjust-
ment procedure contained in Section 4. If the MI/PS board
is replaced, perform all adjustment procedures contained in
Section 4.

SPECIFIC TROUBLESHOOTING PROCEDURES

These specific troubleshooting procedures are methods that
can be used to isolate troubles within the 4041 to a replace-
able assembly. In most cases these procedures isolate the
trouble to a circuit board, not to a component on the board.

Use the self-test reports, internal LED indications, and Sys-
tem Verification Tape reports to isolate the failure to a cir-
cuit board and then replace that board. Normally self-1est
provides the first indication of a failure. However, System
Verification Tape testing can also indicate failures. Note that
the combination of these two tests verifies system opera-
tion. Internal LEDs indicate that a problem may exist on the
board on which the lighted LED is installed.
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Circuit board failures are further isolated to the component
level with the optional 067-1047-00 Test Fixture and 067-
1070-00 Test Fixture Support Kit.

FUSES

Fuses are used in three places and provide circuit protection
for an overcurrent condition. The following lists the fuses,
gives their location, and lists a typical symptom if the fuse is
blown. Refer to Section 5, Replaceable Eiectrical Parts, for
replacement information.
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Fuse and Location
F318, MI/PS board

Symptom li Blown

Nothing happens when power is
applied

F613, Tape Drive Board Tape drive does not operate.

F50, Opt. 02 TTL I/F External circuit does not receive

Board +12 V dc.
F57, Opt. 02 TTL I/F External circuit does not receive
Board +5Vdc.
F47, Opt. 02 TTL I/F External circuit does not receive
Board —12V dc.
F53, Opt. 02 TTL I/F External circuit does not receive
Board +24 V dc.

SELF-TEST

Self-test is a firmware program that is executed each time
power is applied to the 4041. Self-test program execution
can also be commanded in 4041 BASIC by the INIT
SELFTEST command or by using the System Verification
Tape. Successful completion of the self-test program as-
sures the user, in a broad manner, that the 4041's micro-
processors are able to operate and communicate with the
two-way |/O devices connected to them. The System Veri-
fication Tape performs more detailed testing. Operation of
the three microprocessors is tested implicitly; that is, there
are no specific microprocessor tests. (The fact that the
microprocessor can run its self-test program verifies its abil-
ity to operate.)

Figure 5-5 is a flowchart of the self-test program. It identifies
the events that take place during self-test, when they take
place, and the reports to the user. The self-test flowchart
will help you diagnose self-test failures and determine the
cause of the failure because seli-test normally isolates fail-
ures to the board level. The following paragraphs describe in
more detail the tests performed by the self-test program.
These tests are:

« Microprocessor tests
» RAM tests

+ ROM tests

» |/O devices tests

Microprocessor Tests

There are three microprocessors used in the 4041 (main
CPU, front panel control (FPC) board CPU/RAM, and the
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tape drive board CPU), each of which performs a self-test at
power-up. (Thus, some self-testing is performed concur-
rently.) Tests performed by each microprocessor are dis-
cussed separately in the following paragraphs.

Normally the self-test program begins when power is first
applied. Power application causes RESTART-0 to become
active, which in turn causes RESET-0 and HALT-0 to be
active. When RESET-0 and HALT-0 are negated, the main
CPU begins execution of the self-test program. RESET-0 is
also applied to the two other microprocessors and causes
them to begin simultaneous execution of their self-test
routines.

When RESTART-0 is asserted and then negated (released)
the main CPU first does a checksum computation of the OS
(operating system) ROMSs. It then tests the lower 1K of
standard RAM. A failure of either of these tests causes the
main CPU to stop operation and to report the error to the
user on the CPU board LEDs. Table 5-2 lists the errors re-
ported to the user by the CPU board LEDs. If the initial
ROM and RAM tests are successful, the main CPU begins
the process of testing the two-way 1/O devices connected to
it. Detected errors are reported to the user on the CPU
board LEDs and, if operable, on the front panel display and
printer

When the RESET-0 signal is received by the FPC CPU/
RAM, it also initiates a checksum of the FPC ROM and a
test of its RAM. The front panel status LEDs report a failure
of either test. Table 5-3 lists the errors reported by these
LEDs. If both the tests pass, the FPC CPU/RAM then
causes the front panel display to read SELF TEST and only
the BUSY status LED is on. Later the main CPU tests its
ability to communicate with the FPC CPU/RAM. If it is able
to communicate, the front panel display goes blank.

Tape drive CPU testing proceeds in a fashion similar to the
FPC CPU/RAM testing. When RESET-0 is received, the
tape drive CPU initiates a checksum of its ROM, then a test
of its RAM, followed by a test of the modulator circuit. If the
tests are successful, the tape drive CPU sets the SFF (servo
fail flag). Later the main CPU attempts to communicate with
the tape drive board. At that time the main CPU recognizes
the SFF and acknowledges it. The tape drive CPU then
clears SFF. However, if a failure is detected by the tape
drive CPU, it again asserts SFF, which is recognized by the
main CPU as a failure. The front panel! display reports the
failure to the user.

5-9
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Table 5-2
CPU BOARD ERROR LEDS*

DSs | DS7 DS11 | Meaning

ON ON ON Main CPU unable to start or OS

ROMSs checksum not correct.

OFF | ON ON Failure on 1/O board in lower 1K of

RAM (B069999 & below).

Failure on CPU board in lower 1K
of RAM.

OFF | ON ON

OFF | OFF ON Failure on the FPC board (unable

to communicate with main CPU).

OFF | ON OFF Failure of 1/O board peripheral de-
vices, tape drive, or lower 32K of

standard RAM.

OFF | OFF OFF 4041 operational; power-up self-

tests passed.

= On the CPU board, DS5 is the LED located nearest the front of
the 4041, DS7 is in the center, and DS11 is the rear LED.

Table 5-3
4041 STATUS LEDS

Busy | I/O Function | Meaning

ON ON ON FPC CPU/RAM is unable to

start or ROM failure.

ON | OFF ON FPC RAM failure.

ON | OFF OFF Normal indication; FPC
CPU/RAM waiting for main
CPU to communicate with it.
Display should also be SELF
TEST. If SELF TEST is not dis-

played, fault in display cirucitry.

OFF | OFF OFF Normal indication; main CPU
able to communicate with FPC

board.

RAM Tests

The RAM test verifies the operation of standard RAM lo-
cated on the I/O board. The sequence of events for the test
follows.

1. Read successive addresses from odd-half array until a
parity error is detected or until all odd RAM addresses have
been read. Then repeat in even-half array. This test is sup-
pressed on the initial 1K RAM test by the main CPU.
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2. Cycle a bit through all 16 bits of one word and check it.

3. Write a pattern of X"5AA5" alternating with X"AS5A"
into specified block of RAM and verity pattern.

4. Write a modulo 15 counter through all of RAM and verify.

5. Wait one second.

6. Verify specified block of RAM.

7. Complement specified block of RAM.

8. Verify specified block of RAM.

9. Clear RAM and verify.

ROM Tests

The main CPU tests ROM by checksumming the ROM con-
tents and comparing the result with a predetermined value
stored in the ROM. If the result is not correct the ROM is
not available for use by the main CPU. The front panel dis-
play and the printer report the failed ROM to the user. Note
that Option 01 and Option 02 board ROMs are also
checksummed during ROM testing.

/0O Device Tests

The following paragraphs describe the tests performed by
the main CPU on the timer, the tape drive board, the RS-
232.C communication circuit, the FPC communication cir-
cuit, and the GPIB circuit. Note that when Option 01 is
installed, the GPIB and RS-232-C tests are repeated on that
board with the addition of a short DMA transfer test (two
bytes). Both the front panel display and the printer report
failures.

6840 Timer Test. The timer test verifies the 6840 PTM (pro-
grammable timer module) installed on the /O board. Any
failure of this test is considered a hard failure and the 4041
does not operate. The sequence of events for the test
follows.

1. Enter 2 ms timeout value into timer 1.

2. Enter 10 ms timeout value into timer 2.

3. Enter 5 ms timeout value into timer 3.

Microfiche scan by vintageTEK - Your donations help support the museum - vintagetek.org




4. Enable all three timer interrupts and start timers.

5. Wait 2 ms for interrupt request.

6. Check for correct interrupt flags.

7. Reset interrupt flags.

8. Wait 2 ms for timer 1 to interrupt again.

9. Check for correct flags.

10. Disable timer 1 interrupt.

11. Wait 1 ms for timer 3 to interrupt.

12. Check interrupt status.

13. Disable timer 3 interrupt.

14. Wait 5 ms for timer 2 to interrupt.

15. Check for correct interrupt source.

Tape Test. The tape test verifies the ability of the main CPU
to communicate with the tape drive board. The sequence of
events for the test follows.

1. Enable tape interrupt.

2. Receive immediate interrupt.

3. Check M223 status register for SFF (servo fail flag).

4. Acknowledge SFF.

5. Wait 1 ms.

6. Check for M223 status for SFF still clear.

7. Send reset SFF command.
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8. Wait 1 ms.

9. Check M223 status register; SFF is still off.

10. Disable tape interrupt.

RS-232-C Test. The RS-232-C test verifies operation of the
the RS-232-C ACIA. The sequence of events for the test
follows.

1. Disable receiver power.

2. Enable internal loopback.

3. Set up 2400 baud transmission.

4. Set up eight data bits and two stop bits.

5. Clear the data comm chip status registers.

6. Enable transmit and receive interrupts.

7. Transmit buffer empty (interrupt
immediately).

should happen

8. Transmit a data byte.

9. Wait 1 ms for another interrupt from transmit buffer
empty.

10. Check for transmit buffer empty interrupt flag.

11. Clear transmit buffer interrupt fiag.

12. Wait for receiver buffer full interrupt.

13. Check for receiver buffer full.

14. Verify data received equals data transmitted.

15. Disable internal loopback.

5-11
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Figure 5-5a. Self-Test Flowchart.
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Figure 5-5b. Seli-Test Flowchart (cont).
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Figure 5-5c. Self-Test Flowchart (cont).
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16. Enable external loopback.

17. Transmit a data byte.

18. Wait 1 ms for interrupt from transmit buffer empty.

19. Check for transmit buffer empty flag.

20. Wait for another interrupt from buffer full.

21. Check to see that receiver buffer full interrupt bit is set.

22. Verify data.

23. Disable all interrupts.

FPC Communication Test. The FPC communication test
verifies the ability of the main CPU to communicate with the
FPC CPU/RAM. The sequence of events for the test
follows.

1. Reset 6850.

2. Set up baud rate and other parameters.

3. Enable interrupt.

4. Receive transmit interrupt immediately.

5. Enable receive interrupt.

6. Send query to FPC CPU.

7. Wait 10 ms for FPC to respond.

8. Verify FPC data response.

9. Send command to clear display.

10. Disable all interrupts.

Maintenance—4041 Service

GPIB Tests. The GPIB test verifies the ability of the main
CPU to communicate with the GPIB adapter. The sequence
of events for the test follows.

1. Initialize both the 9914 and the PIA.
2. Send IFC from PIA to 9914.

3. Check for proper interrupts to occur.
4. Address 9914 as a talker.

5. Check interrupts and status.

6. Transfer a byte from 9914 to PIA.
7. Verify handshake and data.

B. Reset 9914 and PIA.

9. Place 9914 into controller mode.
10. Transfer a byte from 9914 to PIA.
11. Check for correct data aind status.

12. Reset 9914 and PIA.

Reporting

Table 5-4 summarizes the sequence of displays reported to
the user for seli-test. Detailed reporting is included on the
self-test fiowchart, Figure 5-5.

ERROR LEDS

Results of seli-test are displayed on LEDs mounted on the
CPU board and on the 4041 status LEDs on the front panel.
Tables 5-2 and 5-3, earlier in this section, list the meanings
of these LEDs. An error LED is also located on the standard
I/0 board (SN B063993 and below). The LEDs on the /O
board and the R/W memory board are parity error
indicators.

If a parity error LED remains on, there is a fault in RAM and
you must replace the circuit board.

5-15
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SYSTEM VERIFICATION TAPE

The tape tests 4041 parts and interfaces not tested by self-
test. Although the System Verification Tape was not de-
signed as a troubleshooting tool, several tests can be useful
in troubleshooting the 4041. Details about System Verifica-
tion Tape operation, study the SYSVER listings located in
Appendix D. Detailed System Verification Tape operating
procedures are found in the operator’'s manual.

The following pages:

» Describe the test equipment needed to run the System
Verification Tape

= Provide a procedure to run the tape

* Provide a description of each test

included with each description is a paragraph that gives a
suggested action if the test fails, if applicable.

Equipment Required

Equipment Part Number
System Verification Tape 062-5828-00
Self-test adapter 013-0198-00

TEKTRONIX SC504 oscilloscope
or equivalent —
GPIB cable —

Operating Procedure

This procedure assumes that the system console is the
front panel and that all system verification tesis are to be
run from command mode. Refer to the operator's manual
for system ccnsole information.

1. Apply power to 4041. Self-test begins execution.

2. When front panel displays READY, install System Veri-
fication Tape and press AUTO LOAD key.

3. If any test failed when the self-test last ran, the display
and printer show:

SELFTEST ERROR (failed test codes)
SELFTEST END

The display then prompts:
ERROR(1=0K,0=EXIT)?

5-16

NOTE

Usually the failures reported in Step 3 allow system
verification program execution to continue, which may
aid in failure isolation.

4. Enter 0 to end further execution of programs on the Sys-
tem Veriiication Tape. Entering a 1 attempts to continue
program execution. If no self-tests failed, no message is
reported. Refer to Table 5-5 for an explanation of the failed
test codes.

5. If a 1 was entered or there were no self-test failures, the
display now prompts:

TERMINAL CONFIG(1=YES,0=NO)?
Enter 0; then press PROCEED.

6. The printer prints this message:

RESPOND TO QUESTION

0 FOR NO, 1 FOR YES
FOLLOW W/ <PROCEED>
PRESS <PROCEED> WHEN
A REQUESTED ACTION

HAS BEEN COMPLETED
<ABORT> EXITS A TEST

7. Display now shows:
SYSVER Vn.n

where n.n is the version number of the verification tape and
Vx.x is the version number of the firmware in use. Press
ABORT to enter command mode.

8. When in command mode display shows:
COMMAND(S9=HELP)?

Enter number of desired test and press PROCEED. By en-
tering 99 and then PROCEED, a help file is printed. Follow-
ing the printout, command mode is reentered. The help file
identifies the System Verification Tape test numbers and
repeats the instructions printed in Step 6 above.
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Self-Test Display Summary

Table 5-4
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Event Display BUSY 110 FUNCTION | Remarks

Power applied. Blank ON ON ON

FPC CPU/RAM completes | Blank ON OFF ON

ROM test.

FPC CPU/RAM completes | Blank ON OFF OFF

test of RAM.

FPC CPU/RAM passes SELF TEST ON OFF OFF

its self-test.

Main CPU OS ROM Blank ON OFF OFF

checksum, bottom

1K RAM and FPC

comm Ok.

Main CPU board to 1/O VER. 2.1 ON OFF OFF Firmware version. RAM test

board test complete. Save complete.

results for later display.

Main CPU begins optional | VER. 2.1 MEM=xxx | ON OFF OFF Where xxx is size of available

RAM tests. RAM.

Main CPU displays test FAILED:TIMER ON OFF OFF 6840 test failed.

results of 1/0 board tests.
FAILED: STD. RS232 | ON OFF OFF 8250 test failed.
FAILED: GPIB ON QOFF OFF 9914 test failed.
FAILED: TAPE ON OFF OFF DC-100 test failed.
FAILED: MEMORY ON OFF OFF Usable RAM < 32K.
HARD FAILURE ON OFF OFF Timer failure or <32K RAM.
FAILED ROMS: name | ON OFF OFF ROM test failed.

Main CPU checks results FAILED: OPT 1 ON OFF OFF Opt. 01 9914 test failed.

of Option 01 board tests.
FAILED: OPT 1 ON OFF OFF Opt. 01 8250 test failed.
RS232 '

Mamn CPU execute Option 3 self-test results

Option 3 board tests. are not displayed during

self-test.
4041 able to run BASIC. OFF OFF OFF
4041 ready for READY OFF OFF OFF

operation.
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Table 5-5

SELF-TEST FAILURE CODES

Failed Test Code

Failed Device

Fault

TIME =00000001 Timer No Timer 1 interrupts at 2 ms
TIME =00000002 Timer Bad interrupt status

TIME "N000004 Timer No Timer 1 interrupt at 4 ms
TIME =00000008 Timer Bad interrupt status

TIME =00000010 Timer No Timer 3 interrupt at 5 ms
TIME =00000020 Timer Bad interrupt status

TIME =00000040 Timer No Timer 2 interrupt at 10 ms
TIME =00000080 Timer Bad interrupt status

TAPE =00000001
TAPE =00000002
TAPE =00000004
TAPE =00000008

Tape Drive Board
Tape Drive Board
Tape Drive Board
Tape Drive Board

No tape interrupt

Bad status

Status bad after acknowledge servo fail
Status bad after reset servo fail

COMM or COMM1 = 00000001
COMM or COMM1 = 00000002
Iinvalid IR contents

COMM or COMM1 = 00000004
No XBE interrupt after transmit
COMM or COMM1 = 00000008
Invalid IR contents

1/0 Board or Option 01/03 board
1/0 Board or Option 01/03 board

1/O Board or Option 01/03 board

1/0 Board or Option 01/03 board

No XBE interrupt
1/O Board

I/O Board

1/O Board

COMM or COMM1 = 00000010
No RBF interrupt

COMM or COMM* = 00000020
Invalid IR contents

COMM or COMM1 = 00000040
Bad data received, byte 1
COMM or COMM1 = 00000080

No XBE interrupt received for byte 2

1/0 Board or Option 01/03 board
1/0 Board or Option 01/03 board
1/0 Board or Option 01/03 board

1/0 Board or Option 01/03 board

1/O Board

1/O Board

1/0 Board

/0 Board

COMM or COMM1 = 00000100
Invalid IR contents

COMM or COMM1 = 00000200
No RBF interrupt

COMM or COMM1 = 00000400
Bad IIR contents

COMM or COMM1 = 00000800
Bad data received, byte 2

1/O Board or Option 01/03 board
1/O Board or Option 01/03 board
1/0 Board or Option 01/03 board

1/0 Board or Option 01/03 board

1/0 Board

1/0 Board

1/0 Board

1/O Board

FPC = 00000001
FPC = 00000002
FPC = 00000004
FPC = 00000008
FPC = 00000010

FPC Board
FPC Board
FPC Board
FPC Board
FPC Board

No TX interrupt

Bad status register

No RX interrupt

Bad status register

Front panel detected failure

GPIB or GPI1 = 00000001
GPIB or GPI1 = 00000002
GPIB or GPI1 = 00000004
GPIB or GPi1 = 00000008

1/0 Board or Option 01 Board
1/0 Board or Option 01 Board
/0O Board or Option 01 Board
I/O Board or Option 01 Board

No IFC interrupt

Bad interrupt status
Listener handshake error
No MAC, MA interrupt
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Failed Test Code

Failed Device

Fault

GPIB or GPI1 = 00000010
GPIB or GPI1 = 00000020
GPIB or GPI1 = 00000040
GPIB or GPI1 = 00000080

1/0 Board or Option 01 Board
1/O Board or Option 01 Board
11O Board or Option 01 Board
1/0O Board or Option 01 Board

Bad interrupt status
Listener handshake error
Listener handshake error
No BD interrupt

GPIB or GPI1 = 00000100
GPIB or GPI1 = 00000200
GPIB or GPI1 = 00000400
GPIB or GPI1 = 00000800

1/O Board or Option 01 Board
1/0 Board or Option 01 Board
1/O Board or Option 01 Board
I/O Board or Option 01 Board

Bad interrupt status
Talker handshake error
Bad data detected
Talker handshake bad

GPIB or GPI1 = 00001000
GPIB or GPI1 = 00002000
GPIB or GPI1 = 00004000
GPIB or GPI1 = 00008000

1/0 Board or Option 01 Board
1/0 Board or Option 01 Board
1/0 Board or Option 01 Board
1/0 Board or Option 01 Board

No BD interrupt
No BD interrupt
Bad interrupt status
CONT not asserted

GPIB or GPI1 = 00010000
GPIB or GPI1 = 00020000
GPIB or GPI1 = 00040000
GPIB or GPI1 = 00080000

1/0O Board or Option 01 Board
1/O Board or Option 01 Board
1/O Board or Option 01 Board
I/O Board or Option 01 Board

Bad data detected

TE not asserted

Bad state for ATN, IFC
Bad state for ATN

GPi1 = 00010000
GPI1 = 00020000
GPI1 = 00040000
GPI1 = 00080000

Option 01 Board
Option 01 Board
Option 01 Board
Option 01 Board

Bad DMA control register data

Bad Address/Word count data

Bad data, DMA read from memory
No DMA done interrupt, or bad status

GPI1 = 01000000
GPI1 = 02000000
GPI1 = 04000000

Option 01 Board
Option 01 Board
Option 01 Board

Bad DMA control register data
Bad Address/Word count data
Bad data, DMA write to memory

GPI1 = 10000000
GPI1 = 20000000
GPI1 = 40000000
GPI1 = 80000000

Option 01 Board
Option 01 Board
Option 01 Board
Option 01 Board

Bad data, LSB 2940 read back
Bad data, CSB 2940 read back
Bad data, MSB 2940 read back
No hardware available

DISK = 00000001
DISK = 00000002
DISK = 00000004
DISK = 00000008

Option 03 Board
Option 03 Board
Option 03 Board
Option 03 Board

Address decoder failure

9519 Interrupt controller status failure
9516 DMA pointer register failure
9616 DMA data register failure

DISK = 00000010
DISK = 00000020
DISK = 00000040
DISK = 00000080

Option 03 Board
Option 03 Board
Option 03 Board
Option 03 Board

None Always zero
None Always zero
None Always zero
None Always zero

DISK = 00000100
DISK = 00000200
DISK = 00000400
DISK = 00000800
DISK = 00001000
DISK = 00002000

Option 03 Board
Option 03 Board
Option 03 Board
Option 03 Board
Option 03 Board
Option 03 Board

5385 SCSI Self-Test Diagnostics Status
5385 SCSI Self-Test Diagnostics Status
5385 SCSI Self-Test Diagnostics Status
5385 SCSI Self-Test Diagnostics Status
5385 SCSI Self-Test Diagnostics Status
5385 SCSI Self-Test Diagnostics Status

DISK = 00000400
DISK = 00000800

Option 03 Board
Option 03 Board

None Always zero
5385 SCSI Self-Diagnostics not complete
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Test 1—Display Test

The display test verifies that all 16 segments of each display
character lights and that the bell rings. There are four steps
to this test, each testing for something different. First the
display fills with asterisks and the bell rings once. Then the
display fills with zeros and the bell rings once. For the third
step, a single asterisk moves across the display from right
to left. Finally, rapidly alternating asterisks and zeros flash in
all character positions.

If the test does not execute as described, either the front
panel control board or the display board must be replaced.
To isolate between the two boards, perform the printer test,
test number 3. If the printer test passes, replace the display
board. Otherwise, replace the front panel control board.

Test 2—Keypad Test

The keypad test verifies operation of the front panel keypad.
The 4041 prompts the user to press a specific key. When
the prompt is answered the 4041 determines if the activated
key is the same as the prompt. If the two are the same, the
4041 prompts for another key. If the activated key is differ-
ent than the prompt, the 4041 prompts again for the correct
key. This reprompt happens twice. If the 4041 does not rec-
ognize the correct key on the third attempt, it assumes that
the key is faulty and reports an error message to the display
and printer. The PAUSE key is not tested with this test. Use
test 20 to test the PAUSE key.

If the test reveals a faulty key, refer to the specific trouble-
shooting procedures for the front panel control board to fur-
ther isolate the failure to either the display board or the front
panel control board.

Test 3—Printer Test

The printer test verifies electrical and mechanical operation
of the printer. The first three lines printed verify operation of
each dot position. The following lines print each printable
character.

This test may fail because of a fault on the front panel con-
trol board or the printer interface board, a mechanical failure
of the printer, misadjustment, or the need for lubrication.
Verity adjustment and adequate lubrication first. Isolate the
problem to the front panel control board or the printer inter-
face board by performing test 1. If test 1 passes, the fault is
most likely on the printer interface board. Failure of test 1
indicates that the front panel control board is faulty. Me-
chanical failures can be verified by turning the printer drive
wheel. When you turn the drive wheel, motion of the printer
mechanism should be smooth.
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Test 4—Tape Test

The tape test verifies the ability of the 4041 to write data to
magnetic tape or to read it back without error. The user has
the option of performing a short tape test or a long tape
test. With either test the user can have the number of soft
errors (recoverable errors) detected during the test reported
at the end of the test. For the short test, 384 bytes of data
are written and read. For the long test, the largest available
free block on the tape is written to and read from. Tape
errors are reported to the display and printer as:

DATA DISAGREES
POSITION IS ERROR
(byte position of first disagreement)

A failure in this test usually indicates that there is a failure in
the data lines of either the tape drive board or the |/O board.
Isolate between the two by performing Test 19Repeat
Power-Up Self-test. It Test 19 passes, the fault is most
likely on the tape drive board.

Test 10—Repeat Primary 1/O Tests
Automatically repeats tests 1, 2, 3, and 4.

Test 11—RS-232 Loopback Test

This test verifies the operation of the modem control lines.
All ASCIl characters are transmitted to the RS-232-C port
and read back via the self-test adapter. Modem control lines
DSR, DTR, and CTS are toggled while lines DTR and RTS
are monitored. The loopback connector connects DSR to
DTR, and DCD and CTS to RTS. Only test failures are re-
ported on the printer. The report is divided into two parts:

* Part one reports failures of the modem control lines
« Part two reports failures of ASCII character transmission

The following list summarizes the correct conditions of the
modem control lines.

DSR DTR CTS DCD RTS

ON ON —_— —_— —
OFF OFF — — —
- — ON ON ON
— — ON OFF ON
— —_ OFF ON ON

- == OFF  OFF  OFF

Failures in ASCII character transmission are reported fol-
lowing the modem control line report. If no characters are
received following a transmission, the report TIMEOUT-
INPUT is printed. It is foliowed by the decimal value of the
ASCII character that failed the transmission test.

Microfiche scan by vintageTEK - Your donations help support the museum - vintagetek.org




The following is a sample error report that occurs when the
self-test adapter is not connected and this test is run:

DSR DTR CTs DCD RTS

ON OFF — -— —
— —_ ON ON OFF

- - ON OFF  OFF
- = OFF ON OFF

TIMEOUT — INPUT
ASCII CODE=33

Test 12—Option 01 RS-232 Test

This test is the same as test 11, except that the test is at
the optional RS-232-C port.

Test 13—Timer Test

This test verifies the timer located on the I/O board by com-
paring elapsed time displayed (timer output) with elapsed
time recorded on an external timer (stop watch, second
hand, etc.). If the test fails replace the I/O board.

Test 14—PD Keyboard Test

This test verifies the operation of the PD keyboard. It
prompts the user to press a key and reports the ASCII deci-
mal number of the ASCII key pressed, followed by NEXT.
Program control keys are reported as “key name NEXT".
Function keys, when entered, must be followed by a car-
riage return and are reported as "FK number NEXT". Keys
not titled are reported as “decimal number NEXT".

Failures usually indicate a fault with either the PD keyboard
or the front panel control board. If the wrong value is dis-
played when a key is pressed, the fault is most likely with
the PD keyboard. Lack of a display when a key is pressed
indicates the front panel control board has failed.

Test 15—Standard GPIB Test

This test verifies the operation of the standard GPIB port
transceivers. Verification requires the use of an oscillo-
scope, logic analyzer, or similiar piece of test equipment.
This test toggles the GPIB data and management lines with
a cyclic test routine. Test equipment monitors the toggling.
The program first sets up the port being tested as system
controlier and sets the ATN and REN lines. Next, the pro-
gram causes each data line to be toggled and then toggles
the IFC line. Finally EOI is asserted, which resets the GPIB
adapter. The cycle is repeated until the user presses
ABORT.
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A failure of this test usually means a fault on the I/O board.
Perform test 19 to verify this fault. If test 19 passes, the
fault is in GPIB transceivers. A failure of test 19 indicates a
fault in the GPIB adapter.

Test 16—Option 01 GPIB Test

This test is the same as test 15 except the test is at the
Option 01 GPIB port.

Test 177T—GPIB Standard-to-Option 01 Test

This test verifies the operation of both the standard and
Option 01 GPIB ports using DMA. If an error is detected,
ERROR IN TRANSFER is displayed and the following is
printed on the printer:

DATA SENT:

THIS IS A TEST OF TH
E STANDARD TO OPTI
ONAL GPIB LOOPBACK

DATA RECEIVED:
{data received)

Failure of this test indicates a tault in the DMA circuits of the
Option 01 board. Perform tests 15 and 16 to verify opera-
tion of normal GPIB transfer circuits.

Test 18—GPIB Communication Test

This test verifies normal GPIB communications between
two 4041s. One 4041 is a master and one is a slave. The
following is the conversation displayed on the 4041s:

Master Display

MASTER CALLING —

— SLAVE ACKNOWLEDGE
—_ REQUEST TO CONFIRM
CONFIRMED -
TRANSACTION DONE —_

e ACKNOWLEDGED
— SLAVE COMPLETE
MASTER COMPLETE —

Slave Display

If the above conversation is not displayed on the appropri-
ate 4041 a failure is indicated. A failure only identifies which
4041 is not functioning correctly, assuming the displays are
okay. Perform test 15 to further isolate the failure. Note that
the test is conducted only at the standard GPIB port.
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Test 19—Repeat Power-Up Self-Test

This test repeats the power-up self-tests. After self-test is
complete the system verification tape is reloaded if it is still
installed.

Test 20— <PAUSE> Test

This test verifies the operation of the PAUSE key on either
the front pane! or the PD keyboard. A failure of this test
indicates that a fault exists either on the front panel control
board, the display board, or the PD keyboard if it is being
tested. Perform tests 1 and 14 to further isolate the fault. If
test 20 fails and test 1 passes, the fault is on the display
board. If test 1 fails, perform the fault isolation instructions
with the test 1 description. If the PD keyboard is being
tested and test 14 passes, the fault is with the PAUSE key
on the PD keyboard.

Test 31—Tape Calibration

This test is not useful in troubigshooting the 4041. This tape
calibration test continuously reads 300 blocks of data from
a tape. It is not necessary that the tape be the System

1—Standard RS5-232 port
2—Standard GPIB port
3—Front panel display
4—Printer

5—Optional RS-232 port
6—Optional GPIB port

Test 43—Option Utility

This test is not directly useful in troubleshooting the 4041.
However, it may provide some useful information to the
user. This test lists the names of the ROM packs recog-
nized by the main CPU and the amount of available RAM.
Table 5-6 lists the physical locations of the ROM.

Test 44—Option 02 Utility

This test verifies the operation of Option 02. It sends a pat-
tern of 0. . .9 ten times to each of the 127 legal register
addresses on the Option 02 board. Press the ABORT key to
exit the routine.

Verification Tape. It is recommended that the tape drive be Table 5-6
calibrated with a formatted-only tape. ROM LOCATIONS
ROM Circuit Board Circuit Number
Test 32—Printer Calibration
This test is not useful in troubleshooting the 4041. This test 95 0dd CPU U161
causes a line of 8's to be printed on the printer. The routine OS Even CPU U261
exits when the ABORT key is pressed. 10 Low Odd CPU U165
10 Low Even CPU U265
10 High Odd CPU u1i7i
Test 41—Tape Format Utility 10 High Even CPU U271
This routine formats a magnetic tape and is used in instru- X0 Low Odd CPuU L1735
ments that do not have Option 30 to format a magnetic XO Low Even CPU U275
ape. XO Mid Odd CPU U177
X0 Mid Even CPU ua77
X0 High Odd CPU ui79
Test 42—Test Pattern Utility XO High Even CPU uz279
This test sends a test pattern of ASCII characters to the iatc: Oad g::g 3;22
RS-232 port, the GPIB port, the front panel, or the printer. If atch Even
Option 01 is installed ASCII characters can also be sent to PD Low Odd ROM Pack U161
its RS-232-C port or GPIB port. The length of the ASCII PD Low Even ROM Pack U1
character string sent to the device is user-selectable by pro- PD High Odd ROM Pack U151
gram prompt. The following is a list of valid device numbers: PD High Even ROM Pack U51

CIRCUIT BOARD STRAPS

Five of the circuit boards contain straps that are used as a
troubleshooting aid or that expand the capabilities of the
4041. Table 5-7 identifies the straps and gives the use of

each. Refer to the component location illustrations in Sec-
tion 7 for location information for each strap.
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Table 5-7
CIRCUIT BOARD STRAPS

Circuit Board J-number Normal Position Use

CPU J141, NORMAL/TEST NORMAL in TEST position disables firmware patch
circuits

CPU J205, CLOCK In place When removed, opens oscillator U105
output

110 J126 In place When removed, disables memory refresh
requests

1/0 J170 in place When removed disables 500 kHz and
62.5 kHz clock outputs

FPC J150, DIAGNOSE B Removed When installed, enables firmware to echo
keypad keys to display and printer

FPC J156, DIAGNOSE A Removed When installed, enables DIP switch S265 to
enter data on FPC CPU data bus.

Opt 1 J373, 2716/2732 2732 When in 2716 position, enables use of 2716
EPROMs

R/W Memory and Half J396, REFRESH In place When removed, disables memory refresh

Meg. Memory requests

R/W Memory and Half | J397, SPACE/HIGH Low When in HIGH, enables memory expansion

Meg. Memory

FRONT PANEL CONTROL BOARD

Tne front panel control board has two separate diagnostic
test capabilities: the DIAGNOSE A strap and the DIAG-
NOSE B strap. One is used to isolate troubles to the FRPC
board CPU/RAM and another is used to isolate problems to
the printer or display. Normally these test capabilities are
used only after the results of the power-up self-test or Sys-
tem Verification Tape indicate trouble with the FPC board
CPU/RAM, the display, or the printer.

_ Trouble with the front panel control board can be isolated by

using the DIAGNOSE A strap. Installing the DIAGNOSE A
strap disables normal operation of the FPC board CPU/
RAM and enables switch S265. Switch S265 forces a
known state on the CPU/RAM data bus lines. If a NOOP
command is entered by S265, operation of the address bus
can be verified by performing the following procedure:

1. Remove right side panel and install a strap across DIAG-
NOSE A connector pins.

2. Set all switch S265 switches, except 8, to closed.

3. Seguentially connect oscilloscope to address lines and
measure frequency of each line. Frequency should decrease
by a factor of 2 from 500 kHz at AO to 15 Hz at A15.

4. Disconnect test equipment, remove DIAGNOSE A strap,
and reinstall side panel.

Trouble with the printer or display can be isolated by using
the DIAGNOSE B strap. Installing the DIAGNOSE B strap
disables normal operation of the printer and display and en-
tries made with the keypad keys are echoed to the display
and printed. There is a one-to-one correspondence between
key activation and the result. For example, if the 0 key is
pressed 10 times followed by the 1 key 10 times, the display
contains ten 0's followed by ten 1's. The 21st key activation
causes the contents of the display to be printed and the
value of the key pressed to be echoed to the display. The
following keys do not echo to the display: instead they
cause the listed result:

Key Result

8 Prints a line of 8's; no echo to display
CLEAR Display and print letter o

EEX Display and print semicolon

PAUSE Rings bell; not printing

AUTO LOAD Displays and prints asterisks

ABORT Display and print less-than sign
PROCEED Display and print equal sign
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Table 5-8B lists symptoms, probable causes, and actions to
be followed when troubleshooting the power supply section
of the MI/PS circuit board. Table 5-8 isolates the trouble to
a replaceable assembly, not necessarily to the faulty com-
ponent(s). To isolate troubles within the power supply, try

MI/PS BOARD

Table 5-8
MI/PS TROUBLESHOOTING

observing the POWER status LED, the rear panel fan, or the
neon lamp mounted on the MI/PS board. The POWER sta-
tus LED is powered by +5V dc, the rear panel fan is
powered by —12 V dc, and the neon lamp is powered by
high voltage in the primary.

Symptom

Probable Cause

Action

POWER LED off and neon lamp out

Low line voltage

Faulty Ime fuse or power on switch

Faulty MI/PS board

Verify that line voltage is within 80132 V
with voltage select switch at 115V, or
180-250 V with voltage select switch at
230 V.

Check and replace fuse and/or power
switch.

Replace MI/PS board.

POWER LED off, neon lamp flashing
or glowing

Defective voltage select switch

Faulty base drive to Q1000 and Q1001

Faulty Q1000 or Q1001

Measure voltage across R155 and R255.
Voltage should be 160 =16 V with volt-
age select switch in 155 V position or 80
+ BV with voltage select switch in 230 V
position. If voltage is wrong, replace
MI/PS board.

Measure waveform at T230 Pins 2 and 3.
If waveform is not 15V p-p at 20 kHz,
replace MI/PS board.

Measure waveform at T230 Pin 2 to
ground. Waveform is 15 V p-p at 20 kHz.
If waveform is wrong, replace Q1000
and/or Q1001.

No base drive waveform

Faulty control logic

Measure across U330 Pin 17 and ground.
If voltage is not between +12 and
+15V, replace MI/PS board.

Intermittent base drive waveform

Overvoltage on +12 or —12 V outputs

Overvoltage on +5 V output.

Qvercurrent in base drive

Overcurrent in base drive

Measure output of 12V regulators.
Output is nominal =12 V dc. If voltage is
wrong, replace regulator.

Measure output of +5 V diode. Voltage is
nominal +5V dc. If voltage is wrong,
replace MI/PS board.

Check +5V diodes for short. Replace
diode(s) if shorted.

Replace MI/PS board.
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MEMORY MAP

' Table 5-9 is a map of the memory locations allotted to the various 1/O devices of the 4041.

Table 5-9
MEMORY MAP

BRD Device Address Space
CPU RAM Standard X°000008" - X*0O7FFFF~
OPT 3 ROM X*"DB0000" - X"DB7FFF"
SCsI X"DB88020" - X"DBBO3F"
DMA X*DB8060" - X*DBBO7F"
RS 232C X"DBB0BO" - X"DBBOYF"
Interrupt Control X°"DBBOAD" - X"DBBOBF"
SCSI Address Buffer X"DBBOE1"
SCS! Reset Clear X"DBBOE3"
Status Register X"DBBOE9"
SCSI Reset Set X"DBBOED"
CPU Optional ROM X"E00000" - X*E1FFFF"
OPT 2 ROM X*EB0000" - X"EB1FFF"
Interface X"EB4000" - X"EB40FF"
OPT 1 ROM X°“FO0000" - X*FO1FFF"
PIA X*F20280" - X"F2028F"

DMA address gen. LSB
DMA address gen. Middie
DMA address gen. MSB
Byte Match Buffer

DMA Command

DMA Status

DAV error reset

GPIB

RS 232C

X*F20210" - X"F2021F"
X"F20220" - X*F2022F"
X*F20230" - X"F2023F"
X°F20290" - X*F2029F"
X"F202A0" - X"F202AF"
X"F202B0" - X"F202BF"
X°"F202C0" - X*F202CF"
X*F202D0" - X*F202DF"
X"F202F0" - X*F202FF"

I Sile]

PIA

Tape Interrupt

Tape Interface

Front Panel Serial /O
GPIB

Timer

RS 232C

X"F40000" - X"F401FF"
X"F40400" - X"F405FF"
X"F40600" - X"F407FF"
X"F40800" - X"F408FF"
X*F40A00" - X*F40BFF"
X"F40C00" - X"F40DFF"
X"F40EDQ" - X*F40FFF"

CPU

Self-test display

ROM pack Slot 1
Slot 2
Siot 3
Siot 4
Slot 5
Slot 6

Standard ROM Vector

Code

X*F68000" - X"F680FF"
X*F80000" - X"F83FFF"
X"FB4000" - X"F87FFF"
X"F88000" - X"F8BFFF"

X*F8C000" - X"FBFFFF"
X*F90000" - X*FO3FFF"
X*F94000° - X"F97FFF"
X*000000" - X*000007"

X*FC0008" - X"FDFFFF"

REMOVAL AND REPLACEMENT PROCEDURES

The following pages contain removal and replacement pro-
cedures for the replaceable assemblies of the 4041. Refer to
Figures 5-6 and 5-7 for locations of replaceable assemblies
in the 4041. Figures 5-7 through 5-16 support the removal

and replacement procedures. Generally, the procedures are
in order of increasing complexity, although they can be per-

. formed in any order.

Hazardous voltages exist inside the instrument panels
when the power cord is connected. To avoid injury,

disconnect the power cord before removing an instru-
ment panel.
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REAR
PANEL
BOARD
Q1000-
NEON Q1001
FLASHER ASSEMBLY SR

PRINTER
PLATEN LEVER

CIRCUIT BOARD
RETAINERS (BHOW OREN) PRINTER

PAPER

TRAY  FRONT
PANEL
ASSEMBLY

MUPS
BOARD
U1000
u1001 PRINTER
INTERFACE
BOARD

3918-110A

TAPE DRIVE

Figure 5-6. 4041 Replaceable Components, Left Side.

Remove the left side panel first so that the neon lamp
on the MI/PS board may be observed.

The neon lamp flashes or glows to indicate the pres-
ence of hazardous voltages in the filter capacitors and
in MI/PS circuits. Wait approximately two minutes for
the capacitors to discharge and the neon lamp to ex-
tinguish before performing any of the following proce-
dures. (See Figure 5-6 for location of the MI/PS
board.)

PAPER ACCESS DOOR AND FRAME

1. Open paper access door.

2. Grasp inside front of door frame. Simultaneously
pull frame to rear and lift up to free front of frame from
top panel.
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3. Repeat Step 2 on other sections of door frame to
free entire frame from top panel. Remove door frame.

4. Replace paper access door and frame by reversing
removal procedure.

INSTRUMENT PANEL

Use the following procedure to remove all instrument
panels. Before removing the top panel, cbserve the

following caution.

Damage to the instrument may occur if the top panel
is removed before the paper access door and frame
are removed. Remove paper access door and frame
before attempting to remove top panel.
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DISPLAY
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/O BOARD

R/'W MEMORY
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BOARD

PANEL
RETAINER

REAR
PANEL
ASSEMBLY

CPU BOARD

3919-109

Figure 5-7. 4041 Replaceable Components, Right Side.

1. Remove panel retainers located at instrument rear by
loosening retainer captive screw (see Figure 5-7).

2. Slide panel to instrument rear and remove.

Damage to panel retainers may occur if captive
screws are overtightened. Tighten retainers only until
snug.

3. Replace panels by reversing removal procedure.

CPU, R/W MEMORY, OPTION,
AND 1/0 BOARDS

. Remove top panel and left and right side panels.

2. Push printer platen lever forward (open position) and pull
paper from printer. (See Figure 5-6.)

3. Remove printer paper from paper tray.

NOTE

Screws that hold the circuit board retainers in place
are held in place with nuts on the lower side of the left-
hand top rail. When removing these screws, do not let
the nuts fall into the instrument.

4. Remove circuit card retainers; see Figure 5-6.

5. Remove printer paper holding tray.

6. Tag and remove any cabling to CPU, R/W memory, any
option, or I/O circuit boards being removed.
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7. Lift up on colored tabs at end of circuit boards and re-
move circuit boards from instrument.

NOTE

Before replacing any circuit board, verify that straps
located on the board are in the correct position. Refer
to Circuit Board Straps paragraph in this section for
information.

FRONT PANEL CONTROL BOARD

1. Remove right side panel.

2. Tag and remove cables to front panel control board.

3. Remove two board-retaining screws at top of board.

4. Loosen but do not remove two board-retaining screws at
bottom of board and remove circuit board.

NOTE

Before replacing circuit board, verify that DIAGNOSE
A and DIAGNQSE B straps are removed.

5. Replace front panel control board by reversing removal
procedure.

TAPE DRIVE BOARD

1. Remove top panel and left side panel.

2. Tag and remove cables to tape drive board.

3. Remove two circuit board retainers above tape drive
board.

4. Remove screws securing board to mounting bracket and
remove board from instrument.

5. Replace tape drive board by reversing removal
procedure.
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NOTE

After cables are mated with connectors J21, J22, and
J26, press on cable connector body to bend pins of
J21, J22, and J26 toward outside of instrument.
Bending connector pins is required so that panels will
clear pins when installed.

6. Perform tape drive board adjustment procedure in Sec-
tion 3.

PRINTER INTERFACE BOARD

1. Remove top panel and left side panel.

2. Position printer platen lever in forward (open) position
(see Figure 5-6) and remove paper from printer.

3. Remove forward circuit board retainer.

4. Remove paper tray.

5. Tag and remove cables connected to printer interface
board.

6. Remove screws securing board to mounting bracket and
remove board.

7. Replace printer interface board by reversing removal
procedure.

NOTE

When replacing cables to J96 and J97, ensure that Pin
1 of each cable is located at the same end of each
connector. J96 and J97 provide straight-through cir-
cuit runs for +24 V to the tape drive motor.

8. Perform printer adjustment procedures in Section 3.
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REAR PANEL ASSEMBLY

. 1. Remove all instrument panels.

2. Remove the screw at each corner of rear panel
assembly.

NOTE

Screws removed in the following step mate with nuts
that will fall into the instrument when the screws are
removed. Be sure to prevent these nuts from falling
into the instrument.

3. Remove two screws that secure rear panel to power

connector housing.

There is a power cable that runs between the MI/PS
board and the rear panel assembly. When performing
the next step be careful not to damage this cable.

4. Grasp tan housing and gently pull rear panel assembly
from instrument frame just until cable to fan is accessible.

5. Disconnect fan power cable and remove rear panel
assembly.

NOTE

When replacing the fan power cable, the letters R and
B beside J36 mean wire colors (red and blue) of the
fan power cable. Ensure proper cable/connector
mating.

6. Replace rear panel assembly by reversing removal
procedure.

REAR PANEL BOARD

1. Remove rear panel assembly.

2. From the exterior side, remove silver-colored screws that
secure GPIB port connector(s) to rear panel.

Maintenance—4041 Service

NOTE

Do not remove brass-colored connector standoffs lo-
cated at edge of GPIB connector(s). These standofs
are part of rear panel board and do not free board
from panel.

3. From the port connector side, remove brass-colored con-
nector standoffs that secure RS-232-C connector to rear
panel.

4. If installed, remove brass-colored connector standoft
that secures TTL interface connector to rear panel.

5. On board side, remove grounding screws that secure
board to rear panel and remove board.

Mi/PS BOARD

1. Remove all panels.

2. Remove the CPU, R/W memory, any option, 1/O, and
tape drive boards.

3. Remove rear panel assembly.

4. Remove rear circuit board guide frame.

5. Tag and disconnect all cables to MI/PS board.

6. Remove two screws securing diode and switching tran-
sistor mounting bracket to lower left rail and remove
bracket.

7. Remove dicde assembly from mounting bracket.

8. Remove screws securing MI/PS to lower rails and re-
move board.

NOTE

When reinstaliing diode and switching transistor as-
sembly. ensure that a sufficient amount of thermal
grease is between rail and mounting bracket before
securing mounting SCrews.

5-29

Microfiche scan by vintageTEK - Your donations help support the museum - vintagetek.org




Maintenance—4041 Service

9. Replace MI/PS board by reversing removal procedure.

10. Perform all adjustment procedures in Section 3.

FRONT PANEL ASSEMBLY

1. Remove right side panel, left side panel, and top panel.

2. Tag and disconnect KYBD INPUT cable from front panel
control board connector J85.

3. Tag and disconnect cables to display, tape drive, and
printer interface boards.

4. Remove screws and small angle brackets that secure
front panel assembly to frame; see Figure 5-8.

5. From inside of instrument, push front panel forward and
remove from instrument.

6. Replace front panel assembly by reversing removal
- procedure.

DISPLAY BOARD

1. Remove front panel assembly.

2. Remove screws securing lower support and remove sup-
port; see Figure 5-9.

3. Remove screws securing display board to front panel;
see Figure 5-9.

4. Remove two nuts toward front of assembly that secure
printer to front panel assembly.

5. Push display board toward top of front panel assembly
until board is clear of standoff located in lower right-hand
corner. When board is clear of standoff, lift lower edge of
board.

6. Remove board from front panel assembly.

7. Replace display board by reversing removal procedure.
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PRINTER
SECURING
NUTS(4)

FRONT PANEL
ASSEMBLY
SECURING
SCREWS AND
ANGLE
BRACKETS(2)

3019-111

Figure 5-8. Front Panel Assembly and Printer Securing
Hardware.

PRINTER

1. Remove front panel assembly.

2. Remove four printer retaining nuts and four washers (see
Figure 5-10) and remove printer.

3. Replace printer by reversing removal procedures. Ensure
that platen lever mates with printer platen lever as shown in
Figure 5-10.

4. Perform printer agjustment procedure in Section 3.

TAPE DRIVE

1. Remove front panel assembly.

2. Remove printer assembly.

3. Remove screws securing tape drive to printer mounting
bracket; see Figure 5-11.
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DISPLAY BOARD
SECURING SCREWS

STAND OFF

LOWER
SUPPORT

3919-112A

Figure 5-9. Display Board Securing Hardware.

g CAUTION g

Be careful not to damage tape cartridge grounding
spring when removing left screw in the next step. It is
necessary to move spring to one side to gain access
to mounting screw. 4. Remove screws securing tape
drive to tape drive mounting bracket (see Figure 5-11)
and remove tape drive.

5. Replace tape drive by reversing removal procedure.

6. Perform tape drive adjustment procedure in Section 3.

ROM CARRIER BOARD

CAUTION

ROMs instailed in the ROM carrier are static-sensi-
tive. Ensure that precautions (listed at beginning of
this section) are taken when handling ROM packs.

1. Remove ROM packs from ROM carrier by pushing up on
tabs located beneath ROM carrier.

2. Remove screws holding together two sections of ROM
carrier.
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PRINTER .
PLATEN
LEVER

PLATEN
LEVER

PRINTER
RETAINING
NUTS(4)

3918-113

Figure 5-10. Printer Platen Lever and Printer Securing Nut Locations.

3. Separate ROM carrier halves, remove board securing
screws, and remove circuit board.

4. Replace ROM carrier board by reversing removal
procedure.

REMOVAL OF SWITCHING TRANSISTORS
Q1000 AND Q1001

1. Remove left side panel.

2. Tag and disconnect cables to switching transistors; see
Figure 5-12.

5-32

3. Disconnect shield connector.

4. Remove securing screw and nut to free diode CR1000
from mounting plate.

5. Remove screws securing mounting bracket to lower rail,
and remove mounting plate with switching transistors still
attached.

6. Remove switching transistor cover o remove
transistors.

Microfiche scan by vintageTEK - Your donations help support the museum - vintagetek.org




Maintenance—4041 Service

CARTRIDGE
GROUNDING
SPRING

SHOWN WITH
PRINTER REMOVED

TAPE DRIVE
MOUNTING SCREWS(4)

3918-114
Figure 5-11. Tape Drive Securing Screws.
REPLACEMENT OF SWITCHING
TRANSISTORS Q1000 AND Q1001
1. Apply thermal grease to both sides of switching transis- If cover securing screws are overtightened or not
tor ceramic insulator and clear mica. tightened evenly, damage may occur to either the
cover or the ceramic insulator.
2. Apply thermal grease to metal side of replacement
transistor. 5. Evenly tighten securing screws until transistors are held

in place.

3. Place ceramic insulator with metal side up on mounting
bracket and clear mica on top of ceramic insulator. 6. Apply thermal grease to both sides of diode CR1000
mica insulator and replace diode on mounting plate.

4. Position transistors on clear mica and place cover over
transistors.
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Q1000
e SWITCHING
TRANSISTOR Q1001
DIODES SWITCHING
, TRANSISTOR

U1000
+12 VOLT u1001

R TOR —12 VOLT
EGULATO REGULATOR

3919-115
Figure 5-12. Switching Transistors, +12V and —12 V Regulators, and +5 V Diode.
7. Apply thermal grease to lower surface of mounting 4. Remove screws securing mounting bracket to lower rail.
bracket (see Figure 5-13) and reconnect mounting bracket
to lower rail.

5. Turn mounting bracket so access can be gained to diode
mounting hardware.
8. Remove tags and connect cables to switching transis-
tors and shield connector.
6. Tag and remove wires connected to diode.

DIODE CR1000

7. Remove diode mounting hardware and remove diode.
1. Remove left side panel.

8. Replace diode by reversing removal procedure. Ensure
that thermal grease is applied to both sides of mica insulator
and to bottom of replacement diode before securing in
place.

2. Tag and remove cables to switching transistors.

3. Disconnect shield connector. .
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SWITCHING APPLY
COVER TRANSISTORS THERMAL GREASE
g}gg:‘ AND TO THIS AREA

CR1000

MOUNTING
BRACKET

AMBER
MICA
SHIELD
CONNECTOR
CLEAR CERAMIC
MICA INSULATOR
(METAL SIDE UP)
3918-116A
Figure 5-13. Exploded View of Switching Transistors and +5 V Diode Mounting.
REMOVAL OF REGULATORS U1000 5. Remove regulators.
AND U1001
1. Remove top panel. REPLACEMENT OF REGULATORS U1000
AND U1001
2. Remove I/O board and any option board. 1. Apply thermal grease to bottom of regulator and top of

clear mica insulator; see Figure 5-14.

3. Tag and disconnect cables to U1000 and U1001
regulators. 2. Position regulator on mica and install cover.

4. Remove nuts securing regulator cover, and remove
cover.

Damage may occur to requlators or cover if securing
NOTE nuts are overtightened or not tightened evenly. Secur-
ing nuts only need to be snug.

and position. Both regulators are not identical, see

. For replacement purposes, identify regulator number
Figure 5-14.
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u1001

(—12 VOLT CLEAR

REGULATOR) Mica

U1000
(+12 VOLT

COVER REGULATOR)

39151174

Figure 5-14. U1000 and U1001 Regulators.

3. Evenly tighten regulator cover until regulators are held
firmly in place.

4. Remove tags and reconnect cabling to regulators. Regu-
lator pin must be bent upward to allow cable mating.

5. Replace removed boards and top cover.

FAN AND FAN POWER PACK

1. Remove rear panel assembly.

NOTE

Fan power pack can be removed through fan mount-
ing hole, eliminating the need to unsolder any
component.

2. Remove screws securing fan and fan power pack to rear
panel, and remove fan and fan power pack.

3. Replace fan and fan power pack by reversing removal
procedure.
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PD KEYBOARD REMOVAL
AND REPLACEMENT

The following pages contain removal and replacement pro-
cedures for replaceable parts of the PD keyboard. Replace-
able parts include key caps and space bar, the entire
keyboard assembly, the keyboard housing, the connector,
the PD keyboard circuit board, and the key switches. Figure
5-15 shows the locations of the replaceable parts of the PD
keyboard.

Key Caps

To remove key caps use an IC extractor or similar tool to
grasp key cap and then pull cap from key switch. The ex-
tracter is not necessary to remove the function key caps
because you can easily grasp them with your fingers. There
are three different spring weights used on the keyboard
even though they all look identical. The alphanumeric/
function keys use a spring weight of 2.5 ounces, the
PAGE/EOF BREAK keys use a spring weight of 5.5 ounces,
and the space bar uses a spring weight of 2.8 ounces. If
several key caps are removed at once, be sure to keep the
springs separated so you can replace them correctly.

Keyboard Assembly

1. Remove two end caps by removing four screws on bot-
tom of keyboard.

2. Loosen but do not remove four Allen screws located
across back of keyboard.

3. Carefully separate two halves of housing enough to gain
access to the cable connectors.

4. Disconnect cable from keyboard assembly and remove
keyboard assembly from top half of housing.

5. Remove screws securing keyboard assembly to top half
of housing.

6. Replace keyboard assembly by reversing removal
procedure.

Space Bar

1. Remove keyboard assembly.

2. Remove equalizer bar by pulling it free of retainer with
needle-nose pliers.

Microfiche scan by vintageTEK - Your donations help support the museum - vintagetek.org




Maintenance—4041 Service

FUNCTION
KEYS

ALPHANUMERIC

KEYS / Py
-
ok -

HOUSING
BOTTOM HALF

KEYBOARD

ASSEMBLY HOUSING
TOP HALF

END CAP

3819-118

Figure 5-15. PD Keyboard Replaceable Parts.

3. Remove space bar.

NOTE

When replacing space bar ensure that equalizer bar
ends go through holes in space bar, see Figure 5-16.

4. Replace space bar by reversing removal procedure.

PD Keyboard Circuit Board Removal
1. Remove keyboard assembly.

2. Remove screws securing PD keyboard circuit board as-
sembly to key switch assembly.

Do not twist either assembly when performing the fol-
lowing step or the CAPS LOCK LED will be damaged
and will require replacement.

3. Separate circuit board assembly from key switch
assembly by gently pulling them apart.

PD Keyboard Circuit Board Replacement

1. Remove CAPS LOCK key switch by pushing in on
securing tabs.

2. Mate circuit board and key switch assembly and
secure with screws.
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SPACE BAR

LED LIGHT

CIRCUIT BOARD  CAP CONNECTORS

i 118

Figure 5-16. Space Bar and CAPS LOCK Key Cap Installation.

3. Ensure that CAPS LOCK key switch LED leads 2. Remove key switch by pushing in on securing tabs
line up with hales in circuit board (refer to Figure 5-16) and puliing key switch from key switch assembly.
and push switch into position.

3. Replace key switch by pushing switch into position

Key Switch from top of key switch assembly. If CAPS LOCK key
. switch is being replaced, refer to Figure 5-16, and en-
1. Remove circuit board. sure that LED leads line up with holes in circuit board

before pushing key switch into position.
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CORRECTIVE MAINTENANCE

Corrective maintenance consists of component re-
placement and instrument repair. This section con-
tains instructions on how to order and replace faulty
components of the 4041.

OBTAINING REPLACEMENT PARTS

Electrical and mechanical parts can be obtained
through your local Tektronix field office or repre-
sentive. However, it may be possible to obtain many
of the standard electronic components from a local
commercial source. Before purchasing or ordering a
part from a source other than Tektronix, Inc., check
the replaceable electrical parts list for the proper
value, rating, tolerance, and description.

NOTE

When selecting replacement parts, remember that the
physical size and shape of a component may affect its
performance in the instrument.

Some parts are manufactured or selected by Tektronix, Inc.
to satisfy particular requirements, or are manufactured for
Tektronix, Inc. to certain specifications. Most mechanical
parts used in this instrument have been manufactured by
Tektronix, Inc. To determine the manufacturer of parts, refer
to replacement parts lists in Sections 6 and 8 and the cross-
reference index of code number to manufacturer.

When ordering replacement parts from Tektronix, Inc., in-
clude the following information:

1. Instrument type and option number.
2. Instrument serial number.

3. A description of the part (if electrical, include complete
circuit number).

4. Tektronix part number.

SOLDERING TECHNIQUES

To avoid electric shock, disconnect the instrument
from the power source before soidering

The reliability and accuracy of this instrument can be main-
tained only if proper soldering techniques are used when
repairing or replacing parts. General soldering techniques
which apply to maintenance of any precision electronic
equipment should be used when working on this instrument.
Use only 60/40 rosin-core, electronic grade solder.

Several circuit boards in the 4041 are muitilayer-type
boards with a conductive path laminated between the
top and bottom board layers. All soldering on these
boards should be done with extreme care to prevent
breaking the connections to the center conductors.
Only experienced personnel should attempt repair of
the MI/PS, R/W memory, I/O, Option 01, Option 02,
Option 03, or CPU boards, which are multilayer
boards. Do not allow solder or soider flux to flow un-
der printed circuit board switches. The printed circuit
board is part of the switch contact, intermittent switch
operation can occur if the contacts are contaminated.

The repair to be made determines what type of soldering
iron should be used. When soldering on circuit boards or
small wiring, use only a 15-watt, pencil-type soldering iron.
A higher wattage soldering iron can cause the etched circuit
wiring to separate from the board base material and melt
the insulation from small wiring. Always keep the soldering
iron tip properly tinned to ensure the best heat transtfer to
the solder joint. Apply enough heat to remove the compo-
nent or to make a good solder joint. To protect heat-sensi-
tive components, hold the component lead with a pair of
long-nose pliers between the component body and the sol-
der joint. Use a solder-removing wick to remove excess
solder.

The following techniques should be used to remove and to
replace components on any of the circuit boards that are not
multilayer.

1. Touch the soldering iron to the lead at the solder connec-
tion. Never place the iron directly on the board because this
may damage the board.

2. Melt a small amount of solder on the component lead
connection. This replaces the flux, which may have been
removed during instrument cleaning, and facilitates removal
of the component.

3. Grip the component lead with a pair of long-nose pliers.
When the solder begins to flow, gently pull the component
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lead from the board. If unable to separate the lead from the
board, try removing the other end of the component.

NOTE

Some components may be difficult to remove from the
circuit board due to a bend placed in each lead during
machine insertion of the component. The purpose of
the bent leads is to hold the component in position
during the flow-solder manufacturing process that sol-
ders all components at once. To remove the machine-
inserted components more easily, straighten the leads
of the components on the back of the circuit board,
using a small screwdriver or pliers, while heating the
soldered connection.

4. Bend the leads of the replacement component to fit the
holes in the circuit board. If the component is replaced while
the board is mounted in the instrument, cut the leads so
they just protrude through the board. Insert the leads into
the holes in the board so that the component is firmly
seated against the board, or as the component was origi-
nally positioned.

5. Touch the iron to the connection and apply enough sol-
der to make a firm solder joint.

6. Cut off any excess lead protruding through the board (if
not clipped in Step 4).

7. Clean the area around the solder connection with a flux-
removing solvent. Be careful not to remove information
printed on the circuit board.

COMPONENT REMOVAL AND
REPLACEMENT

?,g CAUTION 3

To avoid electrical shock, always disconnect the in-
strument from the power source before removing or
replacing components or circuit boards.

Exploded views of the 4041 in Replaceable Mechanical
Parts (Section B) may be helpful during removal or dis-
assembly of individual components or subassemblies.

Semiconductors

Semiconductors should not be replaced unless actually de-
fective. If removed from their sockets during routine mainte-
nance, return them to their original sockets. Unnecessary
replacement of semiconductors may affect the instrument
adjustment. When semiconductors are replaced, check the
operation of circuits that may be affected.

Replacement semiconductors should be of the original type
or a direct replacement. Lead configurations of the semi-
conductors used in this instrument are shown in Figure 5-2.
Some plastic-case transistors have lead configurations that
do not agree with those shown. If a replacement transistor
is made by a different manufacturer than the original, check
the manufacturer's basing diagram for correct basing. When
removing soldered-on transistors, use a solder-removing
wick to remove solder from the circuit board pads. When
replacing transistors requiring thermal grease for heat trans-
fer, replace the thermal grease as necessary.

An extracting tool should be used to remove the in-line inte-
grated circuits to prevent damaging the pins. This tool is
available from Tektronix, Inc.; order part number 003-0619-00,
01, ..., etc. If an extracting tool is not available, use care to
avoid damaging the pins. Pull slowly and evenly on both
ends of the integrated circuit. Try to avoid disengaging one
end from the socket before the other end.

Circuit Board Pins

A circuit board pin replacement kit (including necessary
tools, instructions, and replacement pins with attached fer-
rules) is available from Tektronix, Inc.; order part number
040-0542-00, 01, . . ., etc. Replacing circuit board pins on
multilayer boards is not recommended. (Multilayer boards in
this instrument are listed under soldering techniques earlier
in this section.)

To replace a damaged pin, first disconnect any pin connec-
tors. Then unsolder the damaged pin and pull it from the
board with a pair of pliers, leaving the ferrule in the circuit
board, if possible (see Figure 5-17). If the ferrule remains in
the circuit board, remove the spare ferrule from the replace-
ment pin and press the new pin into the hole in the circuit
board. If the ferrule is removed with the damaged pin, clean
out the hole using a solder-removing wick and a scribe.
Then press the replacement pin, with attached spare ferrule,
into the circuit board.

Position the replacement pin in the same manner as the
original. Solder the pin to the circuit board on each side of
the board. If the original pin was bent at an angle to mate
with a connector, carefully bend the new pin to the same
angle. Replace the pin connector.
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Figure 5-17. Exploded View of Circuit Board Pin and Ferrule.

Circuit Board Pin Sockets

The pin sockets on the cirucit boards are soldered to the
back of the board. To remove or replace one of these sock-
ets, first unsolder the pin (use a vacuum-type desoldering
tool to remove excess solder). Then straighten the tabs on
the socket and remove the socket from the board.

Place the new socket in the circuit board hole and press the
tabs down against the board. Solder the tabs of the socket
to the circuit board; be careful not to get solder inside the
socket.

Maintenance—4041 Service

The spring tension of the pin socket ensures a good
connection between the circuit board and the pin. This
spring tension can be destroyed by using the pin
sockets as a connecting point for spring loaded probe
tips, alfigator clips, efc.

Multipin Connectors

The pin connectors used to connect the wires to the inter-
connecting pins are clamped to the ends of the associated
leads. To remove or replace damaged multipin connectors,
remove the old pin connector from the end of the lead and
clamp the replacement connector to the lead.

NOTE

Some mulitpin connectors are equipped with a special
locking mechanism. These connectors can not be re-
moved by pulling on the wire(s). To remove the con-
nectors from these pins, grasp the plastic holder and
pull. To remove an individual wire from the holder, in-
sert a scribe in the hole on the side of the holder and
slide the extended portion under the holder. This al-
lows the wire to be removed from the holder.

Some of the pin connectors are grouped together and
mounted in a plastic holder; the overall result is that these
connectors are removed and installed as a multipin connec-
tor (see Troubleshooting Aids earlier in this section). If the
individual end lead pin connectors are removed from the
plastic holder, note the order of the individual wires for cor-
rect replacement in the holder. Typically the wires are in-
stalled according to the EIA color code. The wire with the
color that has the lowest EIA color code value is installed in
the Pin 1 position. The wire with the next highest EIA color
value is Pin 2, etc.

5-41

Microfiche scan by vintageTEK - Your donations help support the museum - vintagetek.org



Maintenance—4041 Service

ADJUSTMENT AFTER REPAIR

After any electrical component has been replaced, the ad-
justment of that particular circuit should be checked, as well
as the adjustment of any closely related circuits. Since the
low voltage supplies affect all circuits, adjustment of the en-
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tire instrument should be checked if component replace-
ments have been made in these supplies or if a power
transformer has been replaced. See Section 3 for complete
adjustment procedures.
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SECTION 6

REPLACEABLE
ELECTRICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are available from or through your local
Tektronix, Inc. Field Office or representative.

Changes to Tektronix instruments are sometimes made 10
accommodate improved components as they become available,
and to give you the beneflit of the latest circuil improvements
developed in our engineering department It is therefore impor-
tant, when ordering parts, toinclude the following information in
your order Part number, instrument type or number, serial
number, and modification number if applicable

It a part you have ordered has been replaced with a new or
improved part. your local Tektronix. Inc. Field Office or represen-
tative will contact you concerning any change in part number

Change information, if any, is located at the rear of this
manual.

LIST OF ASSEMBLIES

A list of assemblies can be found at the beginning of the
Electrical Parts List. The assemblies are listed in numerical order.
Whenthe complete component number of a part is known, this list
will identify the assembly in which the part is located

CROSS INDEX-MFR. CODE NUMBER TO
MANUFACTURER

The Mir. Code Number to Manufacturer index for the
Electrical Parts List is located immediately after this page. The
Cross Index provides codes, names and addresses of manufac-
turers of components listed in the Electrical Parts List.

ABBREVIATIONS

Abbreviations conform to American National Standard ¥1.1

COMPONENT NUMBER (column one of the
Electrical Parts List)

A numbering method has been used toidentity assemblies.
subassembhes and parts. Examples of this numbering method
and typical expansions are illustrated by the folliowing:
Example a. component number

e
A23R1234 A23 R1234

Assembly number Circuil number

Read: Resistor 1234 of Assembly 23

Example b. component number
e “——
A23A2R1234 A23 A2 R1234
Assembly

Subassembly Circuit
number number number

Read: Resistor 1234 of Subassembly 2 of Assembly 23

4041 SERVICE

Only the circuit number will appear on the diagrams and
circuit board illustrations. Each diagram and circuit board
illustration is clearly marked with the assembly number
Assembly numbers are also marked on the mechanical exploded
views located in the Mechanical Parls List. The component
number is obtained by adding the assembly number prefix to the
circuit number

The Electrical Parts List is divided and arranged by
assemblies in numerical sequence (eg., assembly A1 with its
subassemblies and parts, precedes assembly A2 with its sub-
assemblies and parts)

Chassis-mounted parts have no assembly number prefix
and are located at the end of the Electrical Parts List

TEKTRONIX PART NO. (column two of the
Electrical Parts List)

Indicates part number to be used when ordering replace-
ment part from Tektronix

SERIAL/MODEL NO. (columns three and four
of the Electrical Parts List)

Column three (3) indicates the senal number at which the
part was first used. Column four (4) indicates the serial number at
which the part was removed. No senal number entered indicates
part is good for all serial numbers.

NAME & DESCRIPTION (column five of the
Electrical Parts List)

In the Parts List, an Item Name is separated from the
description by a colon (:). Because of space limitations, an ltem
Name may sometimes appear as incomplete For further ltem
Name identification, the U.S. Federa! Cataloging Handbook HE-1
can be utilized where possible

MFR. CODE (column six of the Electrical Paris
List)
Indicates the code number of the actual manufacturer of the

part (Code to name and address cross relerence can be found
immediately after thus page.)

MFR. PART NUMBER (column seven of the
Electrical Parts List)

Indicates actual manufacturers part number

6-1
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REPLACEABLE ELECTRICAL PARTS LIST

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Mfr.
Code Manufacturer Address City, State, Zip Code
00779  AMP INC 2800 FULLING MILL HARRISBURG PA 17105
PO BOX 3608
00853  SANGAMO WESTOM INC SANGAMO RD PICKENS SC 29671-9716
COMPONENTS DIV PO BOX 128
01121  ALLEN-BRADLEY CO 1201 SOUTH 2ND ST MILWALKEE WI 53204-2410
01295  TEXAS INSTRUMENTS INC 13500 N CENTRAL EXP DALLAS TX 75265
SEMICONDUCTOR GROUP PO BOX 655012
02735  RCA CORP ROUTE 202 SOMERVILLE NJ 08876
SOLID STATE DIVISION
03508  GENERAL ELECTRIC CO W GENESEE ST AUBURN NY 13021
SEMI-CONDUCTOR PRODUCTS DEPT
04099 CAPCO INC 1328 WINTERS AVE GRAND JUNCTION CO 81502
PO BOX 1028
04222 AVX CERAMICS DIV OF AVX CORP 19TH AVE SOUTH MYRTLE BEACH SC 29577
P 0 BOX 867
04713 MOTOROLA INC 5005 £ MCDOWELL RD PHOENIX AZ 85008-4229
SEMICONDUCTOR PRODUCTS SECTOR
05397  UNION CARBIDE CORP 11901 MADISON AVE CLEVELAND OH 44101
MATERIALS SYSTEMS DIV
05828  GENERAL INSTRUMENT CORP 500 W JOHN ST HICKSVILLE NY 11802
GOVERNMENT SYSTEMS DIV
06776  ROBINSON NUGENT INC 800 E 8TH ST NEW ALBANY IN 47150-3264
PO BOX 1208
07263  FAIRCHILD SEMICONDUCTOR CORP 10400 RIDGEVIEW CT CUPERTINO CA 95014
NORTH AMERICAN SALES
SUB OF SCHLUMBERGER LTD MS 118
07716  TRW INC 2850 MT PLEASANT AVE BURLINGTON 1A 52601
TRW IRC FIXED RESISTORS/BURLINGTON
08111 M F ELECTRONICS CO 10 RENEWAL PLACE NEW ROCHELLE NY 10801-5214
03018  GENERAL ELECTRIC CO ELECTRONICS PARK SYRACUSE NY 13221
POWER ELECTRONICS SYSTEMS DEPT BLDG 7
09922  BURNDY CORP RICHARDS AVE NORWALK CT 06852
11236 CTS CORP 406 PARR ROAD BERNE IN 46711-9506
BERNE DIV
THICK FILM PRODUCTS GROUP
11383 NORTRONICS CO INC 8101 10TH AVE N MINNEAPOLIS MN 55427-4401
12953  UNITRODE CORP 5 FORBES RD LEXINGTON MA 02173-7305
14752 ELECTRO CUBE INC 1710 S DEL MAR AVE SAN GABRIEL CA 91776-3825
14836 GENERAL INSTRUMENT CORP 500 W JORN ST HICKSVILLE NY 11802
DISCRETE SEMI CONDUCTOR DIV
15454  AMETEK INC 2905 BLUE STAR ST ANAHEIM CA $2806-2510
RODAN DIV
15513 DATA DISPLAY PRODUCTS 301 CORAL CIR EL SEGUNDO CA 90245-4820
18324 SIGNETICS CORP 4130 S MARKET COURT SACRAMENTO CA 95834-1222
MILITARY PRODUCTS DIV
19701  MEPCO/CENTRALAB P.0 BOX 760 MINERAL WELLS TX 76067-0760
A NORTH AMERICAN PHILIPS CO
22526 DU PONT E I DE NEMDURS AND CO INC 315 FISHING CREEK RD NEW CUMSERLAND PA 17070-3007
DU PONT CONNECTOR SYSTEMS
DIV MILITARY PRODUCTS GROUP
25082 SIEMENS CORP 185 WOOD AVE S ISELIN NJ 08830-2704
25403  AMPEREX ELECTRONIC CORP PROVIDENCE PIKE SLATERSVILLE RI 02876
SEMICONDUCTOR SOLID STATE AND ACTIVE
DEVICES-ELECTRO QPTICAL DEVICES
27014  NATIONAL SEMICONDUCTOR CORP 2900 SEMICONDUCTOR DR SANTA CLARA CA 95051-0606
32293 INTERSIL INC 10600 RIDGEVIEW COURT CUPERTINO CA 95014-0704
SUB OF GENERAL ELECTRIC CO
32987  BOURNS INC 1200 COLLMBIA AVE RIVERSIDE CA 92507-2114
TRIMPOT DIV
34830 K AND L/QUARTZTEK INC 3840 W MONTECITO PHOENIX AZ 8501
30434 HEWLETT-PACKARD CO 370 W TRIMBLE RD SAN JOSE CA 95131
OPTOELECTRONICS DIV
50573 SIEMENS COMPONENTS INC 19000 HOMESTEAD RD CUPERTINO CA 85014-0712
OPTOELECTRONICS DIV
S1642  CENTRE EMGINEERING INC 2820 E COLLEGE AVE STATE COLLEGE PA 16801-7515
6-2 4041 SERVICE
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REPLACEABLE ELECTRICAL PARTS LIST

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Mfr.
Code Manufacturer Address City, State, Zip Code
54473 MATSUSHITA ELECTRIC CORP OF AMERICA  ONE PANASONIC WAY SECAUCUS NJ 07094-2917
PO BOX 1501
55680  NICHICON /AMERICA/ CORP 927 E STATE PKY SCHAUMBURG 1L 60195-4526
56289 SPRAGUE ELECTRIC CO 92 HAYDEN AVE LEXINGTON MA 02173-7929
WORLD HEADQUARTERS
57668  R-OHM CORP 16931 MILLIKEN AVE IRVINE CA 92713
57924 BOURNS INC 1200 COLUMBIA AVE RIVERSIDE CA 92507-2114
NETWORKS DIV
71400 BUSSMANN 114 OLD STATE RD ST LOUIS MO 63178
DIV OF COOPER INDUSTRIES INC PO BOX 14460
74868 AMPHENOL CORP 33 £ FRANKLIN ST DANBURY CT 06810-5803
SUB OF ALLIED CORP
R F CONNECTRO OPERATIONS (OPHS)
80003  TEKTRONIX INC 14150 SW KARL BRAUN DR BEAVERTON OR 97707-0001
PO BOX 500 MS 53-111
81073 GRAYHILL INC 561 HILLGROVE AVE LA GRANGE IL 60525-5914
PO BOX 10373
81483  INTERNATIONAL RECTIFIER 9220 SUNSET BLVD LOS ANGELES CA 90089-3501
P O BOX 2321 TERMINAL ANNEX
82383 SWITCHCRAFT INC 5555 N ELSTRON AVE CHICAGD IL 60630-1314
SUB OF RAYTHEON CO
90201  AEROVOX MALLORY 101 MALLORY DR GLASGOW KY 42141
91637 DALE ELECTRONICS INC 2064 12TH AVE COLUMBUS NE 68601-3532
PO BOX 609
99801 RADAR ELECTRONICS INC NEW YORK IL
TK0213  TOPTRON CORP TOKYO JAPAN
TKO515  WORLD PRODUCTS INC 19678 8TH ST E SONOMA CA 95476-3803
PO 0BX 517
TK1066 STAR MICRONICS
TK1345  ZMAN AND ASSOCIATES 7633 S 180TH KENT WA 98032
TK1483  TEKA PRODUCTS INC 45 SALEM ST PROVIDENCE RI 02807
TK1510  STANTEL 636 REMINGTON RD SCHAUMBURG IL 60195-4540

4041 SERVICE
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REPLACEABLE ELECTRICAL PARTS LIST

Tektronix  Serial/Assembly No. Mfr.

Camponent No Part No. Effective  Dscont Name & Description Code  Mfr. Part No.

Al 670-7034-00 3010100 B069999 CIRCUIT BD ASSY:MI/PS 80009 670-7034-00

Al 670-7034-03 B070000 CIRCUIT BD ASSY:MI/PS 80009 670-7034-03

AZ 670-7048-02 B010100 BO10423 . CIRCUIT BD ASSY:CPU 80009  670-7048-02

A2 670-7048-03 B010424 BO30930 CIRCUIT BD ASSY:CPU 80009  670-7048-03

A2 672-1174-03 B030331 B033993 CIRCUIT BD ASSY:CPU 80009 672-1174-03
(SUPPORTS VERSION 2.0)

A2 672-1175-00 B040000 BO41140 CIRCUIT BD ASSY:CPU 80009 672-1175-00

A2 670-7048-05 B040000 B041140 CIRCUIT BD ASSY:CPU 80009  670-7048-05

A2 672-1175-01 B041141 B049999 CIRCUIT BD ASSY:CPU 80003 672-1175-01

A2 670-7048-06 B041141 B049999 CIRCUIT BD ASSY:CPU 80009 670-7048-06

AZ 672-1175-02 B0O50000 B059939 CIRCUIT BD ASSY:CPU 80009 672-1175-02

A2 670-7048-07 B0OS0000 B059939 CIRCUIT BD ASSY:CPU 80008  670-7048-07
(WITHOUT PROGRAMMED MICROCIRCUITS)

A2 672-1175-03 BOB000D B069339 CIRCUIT BD ASSY:CPU 80003 672-1175-03
(SUPPORTS VERSION 2.1)

AZ 670-7048-08 B060000 B069999 CIRCUIT BD ASSY:CPU 80009 670-7048-08
(WITHOUT PROGRAMMED MICROCIRCUITS)

A2 672-0176-00 B070000 B071904 CIRCUIT BD ASSY:CPU 80003 672-0176-00

A2 £72-0176-01 BO071905 CIRCUIT BD ASSY:CPU 80008 672-0176-01

A3 670-7046-04 B010100 B049993 CIRCUIT BD ASSY:STANDARD 1/0 80008 670-7046-04

A3 670-7046-05 B050000 8051209 CIRCUIT BD ASSY:STANDARD 1/0 80005 670-7048-05

A3 670-7046-06 B051210 B059999 CIRCUIT BD ASSY:STANDARD I/0 80008  670-7046-06

A3 670-7046-07 B060000 8069399 CIRCUIT BD ASSY:STANDARD 1/0 80003 670-7048-07

A3 670-9554-00 B070000 CIRCUIT BD ASSY:STANDARD 1/0 80008  £70-8554-00

Ad 670-7102-00 B010100 BO51179 CIRCUIT BD ASSY:TAPE DRIVE 80003 670-7102-00

Al 670-8863-00 BOS51180 CIRCUIT BD ASSY:TAPE DRIVE 80008 670-8863-00

A5 650-0254-00 TAPE TRANSPORT: 80002 650-0254-00

ASAL 670-6755-00 CIRCUIT BD ASSY:SENSOR 80008 670-6755-00

ASAZ 670-6754-00 B010100 8010199 CIRCUIT BD ASSY:CARTRIDGE STATUS 80008 670-6754-00

ASA2 670-6754-01 B010200 CIRCUIT BD ASSY:CARTRIDGE STATUS 80008  670-6754-01

AB 670-7049-02 CIRCUIT BD ASSY:FRONT PANEL CONTROL 80003  670-7049-02

A7 263-0019-09 SWITCH PB ASSY:MOMENTARY 80009  263-0019-08

A7 670-7037-00 B010100 BO20714 CIRCUIT BD ASSY:DISPLAY 80009  670-7037-00

A7 670-7037-01 B020715 CIRCUIT BD ASSY:DISPLAY 80009 670-7037-01

A8 670-7177-01 CIRCUIT BD ASSY:PRINTER INTERFACE 80009 670-7177-01

Al0 670-7258-00 CIRCUIT BD ASSY:REAR PANEL STANDARD 80008 670-7258-00

Ald 670-7054-00 BO10100 B063999 CIRCUIT BD ASSY:EXTENDER 80009 670-7054-00

Ald 670-7054-01 B070000 CIRCUIT BD ASSY:EXTENDER 80009 ©670-7054-01
(OPTIONAL ACCESSORY)

Al 670-7034-00 B010100 B063399 CIRCUIT BD ASSY:MI/PS 80009 670-7034-00

Al 670-7034-03 BO70000 CIRCUIT BD ASSY:MI/PS 80009 670-7034-03

AlC101 290-0922-00 CAP, FXD, ELCTLT: 1000UF, 20%, 50V 55680 ULBIELOZTFAANA

AIC110 283-0659-00 CAP,FXD,MICA DI:1160PF,2%,500V 00853 D195F1161G0

AlC120 283-0659-00 CAP,FXD,MICA DI:1160PF,2%,500V 00853  D195F1161G0

AlC122 285-0934-00 CAP,FXD, PLASTIC:2.2UF, 10%, 200V 04098  C707C205K

AIC130 290-0114-00 CAP, FXD,ELCTLT: 47UF , 20%, 6V 05337  T110B476MO0BAS

AlC132 290-0114-00 CAP,FXD,ELCTLT:47UF, 20%, 8V 05387  T110B47EMO0BAS

Al1C140 285-0934-00 CAP,FXD,PLASTIC:2.2UF, 10%, 200V 0403¢  C707C205K

A1C150 290-0829-00 CAP,FXD,ELCTLT : 750UF ,+100-10%, 200V 90201  PFP751SR2J3P2

AIC180 290-0829-00 CAP, FXD, ELCTLT : 750UF ,+100-10%, 200V 90201  PFP751SR2J3P2

Al1C171 283-0208-00 CAP,FXD,CER DI:0.22UF,10%,200V 04222  SRS02C224KAA

AICL73 283-0185-00 CAP,FXD,CER DI:0.1UF,20%,400V 51642  500400X5R 104M

AIC175 283-0183-00 CAP,FXD,CER DI:0.1UF,20%,400V 51642  500400X5R 104M

AlC181 285-1196-00 CAP,FXD,PPR DI:0.01UF,20%,250V TKOS515 PME 265 MB 510

AlC182 285-1196-00 CAP,FXD,PPR DI:0.01UF,20%,250V TKO515 PME 265 MB 510

AlC225 281-0812-00 CAP,FXD,CER DI:1000PF, 10%,100V 04222 MAL01C102KAA

AIC230 290-0853-00 CAP,FXD,ELCTLT:5600 UF,+50-10%,6.3V 00853  300JJ562T6R3C

AlCZ31 283-0198-00 CAP,FXD,CER DI:0.22UF,20%,50V 05397  C330C224M5UICA

AlC240 290-0778-00 CAP, FXD,ELCTLT: IUF,+50 -10%,50v,NPLZD 54473  ECE-ASONL
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. Tektronix  Serial/Assembly No. Mfr.

Camponent No. Part No. Effective  Dscont Name & Description Code Mfr. Part No.
AlC250 285-1192-00 CAP,FXD, PPR D1:0.0022 UF,20%,250VAC TKO515 PME271Y510
A1C251 285-1192-00 CAP,FXD,PPR D1:0.0022 UF,20%,250VAC TKOS15 PME271Y510
AIC260 283-0335-00 CAP,FXD,CER DI:0.1UF,20%, 600V 51642 500 GOOWSR104M
AlC272 283-0189-00 CAP,FXD,CER DI:0.1UF,20%, 400V 51642 500400X5R 104M
A1C301 290-0818-00 CAP, FXD, ELCTLT: 390UF , +100-107%, 40V 56280 $72D397H040DS5C
AIC310 290-0818-00 CAP, FXD, ELCTLT: 330UF , +100-10%, 40V 56280 672D397H040DS5C
AlC311 290-0778-00 CAP, FXD, ELCTLT: 1UF,+50 -10%,50V,NPLZD 54473 ECE-ASON1
AlC312 290-0778-00 CAP, FXD,ELCTLT: 1UF,+50 -10%, 50V, NPLZD 54473 ECE-ASON1
AIC331 283-0194-00 CAP, FXD,CER DI:4.7UF,20%, 50V 04222  SRSOSE475MAA
AIC332 290-0776-00 CAP, FXD, ELCTLT: 22UF ,+50-20 %, 10V 55680  ULAIA220TAA
AIC333 281-0813-00 CAP, FXD,CER DI:0.047UF,20%, 50V 05397  C412CA73MSV2CA
AIC380 290-0778-00 CAP. FXD, ELCTLT: 1UF,+50 -10%, 50V, NPLZD 54473  ECE-ASON1
AIC385 290-0831-00 CAP, FXD, ELCTLT: 470UF , +50-20%, 50V 54473 ECE-AIHVAT1S
A1C380 290-0746-00 CAP, FXD, ELCTLT: 47UF ,+50-10%, 16V 54473 ECE-ABVATL
AICB20 283-0198-00 CAP, FXD,CER DI:0.22UF, 20%, 50V 05337  C330C224M5UICA
AlCB22 283-0198-00 CAP, FXD,CER DI:0.22UF,20%,50V 05397  C330C224M5U1CA
A1C624 283-0198-00 CAP,FXD,CER DI:0.22UF,20%,50V 05397  C330C224M5U1CA
A1C720 283-0198-00 CAP, FXD,CER DI:0.22UF,20%,50V 05397  C330C224M5UICA
A1C722 283-0198-00 CAP,FXD,CER DI:0.22U,20%,50V 05387  C330C224MSUICA
AlC724 283-0198-00 CAP, FXD,CER DI:0.22UF,20%, 50V 05397  C330C224MSULCA
A1C820 290-0942-00 CAP, FXD, ELCTLT: 100UF  +100-10%, 25V 55680  UPALE10IMAH
ALCR101 152-0400-00 SEMICOND DVC,DI:RECT,SI,400V, 1A 04713 SRI977K
AICR102 152-0400-00 SEMICOND DVC,DI:RECT,SI,400V, 1A 04713 SRIS77K
AlCR121 152-0400-00 SEMICOND DVC,DI:RECT.SI,400V, 1A 04713 SRI977K
ALCRI22 152-0400-00 SEMICOND DVC,DI:RECT,SI,400V, 1A 04713 SR1977K
ALCRI30 152-0400-00 SEMICOND DVC,DI:RECT,SI,400V, 1A 04713 SRI977K
ALCR131 152-0400-00 SEMICOND DVC,DI:RECT,SI,400V,1A 04713 SR1977K
AICR132 152-0400-00 SEMICOND DVC,DI:RECT,SI,400V, 1A 04713 SRI1977K
AICR140 152-0400-00 SEMICOND DVC,DI:RECT,SI,400V,1A 04713 SR1977K
ALCR150 152-0720-00 SEMICOND OVC,DI:RECT,SI,100V,7A,T0-220,FAST 25403  BYW29-100
AICRIS1 152-0720-00 SEMICOND OVC,DI:RECT,SI,100V,7A,T0-220,FAST 25403  BYW28-100
AICR152 152-0720-00 SEMICOND DVC,DI:RECT,SI,100V,7A,T0-220,FAST 25403  BYW29-100
ALCR153 152-0720-~00 SEMICOND DVC,DI:RECT,SI,100V,7A,T0-220,FAST 25403  BYW29-100
AICR220 152-0141-02 SEMICOND DVC,DI:SW.SI,30V,150MA,30V,00-35 03508 DA2527 (1N4152)
AlCR221 152-0141-02 SEMICOND DVC,DI:SW,SI1,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)
ALCR223 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508 DA2527 (1N4152)
AICR224 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03506 DA2527 (1N4152)
AICR230 152-0066-00 SEMICOND DVC,DI:RECT,SI, 400V, 1A,D0-41 05828 GP10G-020
ALCR240 152-0066-00 SEMICOND DVC,DI:RECT,SI, 400V, 1A,D0-41 05828 GP10G-020
ALCR250 152-0750-00 SEMICOND DVC,DI:RECT BRDG,600V,3A,FAST RCVY 05828  RKBPCE06-12
AICR313 152-0066-00 SEMICOND DVC,D”:RECT,SI,400V,1A,D0-41 05828  GP10G-020
ALCR314 152-0066-00 SEMICOND DVC,DI:RECT,SI,400V, 1A,D0-41 05828  GP10G-020
A1CR353 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03506 DA2527 (1N4152)
ALCR356 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,00-35 03508 DA2527 (1N4152)
A1CR360 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)
AICR370 152-0585-00 SEMICOND DVC,DI:RECT,SI,200V,1A 14936 WO2M-30
A1CR380 152-0066-00 SEMICOND DVC,DI:RECT,SI,400V,1A,D0-41 05828 GP10G-020
A1DS173 150-0035-00 LAMP, GLOW: 90V MAX,0.3MA,AID-T,WIRE LD TKOZ13  JHO05/3011JA
A1£272 119-0181-00 ARSR, ELEC SURGE:230,GAS FILLED 25088 B1-A230
AlE285 119-0181-00 ARSR, ELEC SURGE:230,GAS FILLED 25088  B1-AZ30
A1F380 159-0126-00 FUSE, CARTRIDGE : 3AG, 2.54, 250V, 0. B5SEC 71400  AGC-CW-2 172

(STANDARD, OPTION AS)
AIF380 159-0003-00 FUSE, CARTRIDGE : 3AG, 1.6A, 250V, 255EC 71400 MDX 1 6/10
(OPTION Al,AZ,A3,A4)
A1J32 131-0583-00 TERMINAL,PIN:0.46 L X 0.025 SQ PH BRZ 22526  48283-029
(QUANTITY OF 3)
A1J33 131-0589-00 TERMINAL,PIN:0.46 L X 0.025 SQ PH BRZ 22526  48283-028
. {QUANTITY OF 3)
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AlJ34 131-2447-00 CONN,RCPT,ELEC:CKT BD,4 PIN FEMALE 99801 10-18-1041
AlJ35 131-2662-00 CONN,RCPT,ELEC: PWR,3 MALE,250VAC,6A 82389 EAC 303
AlJ36 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
(QUANTITY OF. 2)
AlJ37 131-2602-00 CONN,RCPT,ELEC:CIRCUIT BD,RT ANGLE 28/56 00779 2-B6063-4
A1J38 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
(QUANTITY OF 8)
AlJ39 131-2733-00 CONN,RCPT,ELEC:CKT BD,2 X 50,rEM,0.125 CTR 00779  2-530842-2
AlJ40 131-2733-00 CONN,RCPT,ELEC:CKT BD,2 X 50,FEM,0.125 CTR 00779  2-530842-2
AlJ4l 131-2733-00 CONN,RCPT ,ELEC:CKT BD,2 X 50,FEM,0.125 CTR 00779  2-530842-2
AlJ4z 131-2733-00 CONN,RCPT,ELEC:CKT BD,2 X 50,FEM,0.125 CTR 00779  2-530842-2
AlL101 108-1107-00 COIL,RF:FIXED,4MH TK1345 108-1107-00
ALL180 108-1105-00 COIL,RF:FIXED, 136MH 80008  108-1105-00
AlL1B2 108-1105-00 COIL,RF:FIXED, 136MH 80009  108-1105-00
AlL201 108-1106-00 COI' ,RF:FIXED,2.2MH TK1345 108-1106-00
AlLZ10 108-0333-00 COIL,RF:FIXED, 400UH TK1345 108-0993-00
AlL2ll 108-1104-00 COIL,RF:FIXED 28NH TK1345 108-1104-00
AlL240 108-0955-00 COIL,RF:FIXED, 150UH TK1345 108-0959-00
A1L250 108-0359-00 COIL,RF:FIXED, 150UH TK1345 108-0959-00
AlQ332 151-0180-00 TRANSISTOR:NPN, S1,T0-92 80009 151-0150-00
AlR101 306-0100-00 RES,FXD,CMPSN:10 OHM, 10%, 2W 01121 HBIOOL
AlIR121 305-0471-00 RES, FXD,CMPSN:470 OHM, 5%, 2W 01121 HBA4715
AIR155 303-0104-00 RES, FXD,CMPSN: 100K OHM, 5%, IW 01121 GB1O45
AIR170 316-0565-00 RES, FXD,CMPSN:5.6M OHM,10%,0.25W 01121  CB5651
AlR220 321-0127-00 RES, FXD,FILM: 205 OHM, 1%,0.1254,TC=T0 07716  CEAD205ROF
AlR224 321-0097-00 RES,FXD, FILM: 100 OHM, 1%,0.125W, TC=TO 91637 CMF55116G100R0F
AlR225 315-0270-00 RES,FXD,F1LM:27 OHM,5%,0.254 19701  5043CX27R00J
AlR226 315-0270-00 RES,FXD,FILM:27 OHM,5%,0.25# 19701  5043CX27R00J
AlR230 321-0127-00 RES, FXD, FILM:205 OHM,1%,0.125W, TC=TO 07716  CEAD205ROF
AlR231 321-0335-00 RES,FXD,FI1LM:30.1K OHM, 1%,0.1254,TC=T0 57668 RBI4FXE30K1
AlR234 321-0127-00 RES, FXD, FILM:205 OHM,1%,0.125W, TC=TO 07716  CEADZ05ROF
AlR255 303-0104-00 RES, FXD,CMPSN: 100K OHM, 5%, IW 01121 GB10O45
AlR321 321-0114-03 RES, FXD, FILM: 150 OHM,0.25%,0.125W,TCT2 19701  5033RC150R0C
AlR322 321-0816-03 RES,FXD,FILM:5K OHM,0.25%,0.125W, TC=T2 19701  5033RC5K000C
AIR331 321-0001-00 RES,FXD,FILM: 10 OHM, 1%,0.1254,TC=TO 19701  5033RD10ROOFMS
AlR332 315-0103-00 RES,FXD, FILM: 10K OHM,5%,0.25W 19701  5043CX10KD0J
AlR333 321-0285-00 B010100 B0633S3 RES,FXD,FILM:10.0K OHM,1%,0. 1254, TC=TC 19701  5033EDLOKOF
AIR333 315-0302-00 BO70000 RES, FXD, FILM: 3K OHM,5%,0.25 57668 NTRZ5J)-EQ3K0
AIR334 321-0283-00 RES, FXD,FILM: 10.0K OHM,1%,0.125W,TC=T0 19701  5033ED10KOF
AIR335 321-0332-00 RES,FXD,FILM: 28.0K OHM,1%,0.125W,TC=T0 0771&  CEADZBOOLF
ALR340 321-0283-00 RES,FXD,FILM:10.0K OHM, 1%,0.1254,TC=TO 18701  5023ED1OKOF
AlR341 321-0288-00 RES,FXD,FILM: 10.0K OHM,1%,0.125W,TC=TO 18701  5033ED1OKOF
AlR342 321-0305-00 RES.FXD,FILM: 14.7K OHM,1%,0.125W,TC=TO 18701  5033ED14KIOF
AlR343 321-0166-00 RES, FXD, FILM: 523 OHM, 1%,0.125W,TC=T0 07716  CEADS23ROF
ALR350 315-0474-00 RES.FXD, FILM: 470K OHM, 5%,0.25¢ 19701 5043CX470K0J92U
AlR351 321-0253-00 RES,FXD,FILM:4.22K OHM,1%,0.1254,TC=TO 18701  5033ED 4K 220F
AlR352 321-0283-00 RES,FXD,FILM:10.0K OHM, 1%,0.125W,TC=T0 19701  5033ED1OKOF
AlR353 315-0224-00 RES,FXD,FILM: 220K OHM, 5%,0.25W 57668  NTR25J-E220K
AlR355 315-0103-00 RES,FXD,FILM: 10K OHM,5%,0.25W 19701  5043CX10K00J
AlR356 315-0103-00 RES,FXD,FILM: 10K OHM,5%,0.25¢ 18701  5043CX10K00J
ALR380 315-0104-00 RES,FXD, FILM: 100K OHM, 5%,0.25W 57668  NTR25J-E100K
AIR381 321-0289-00 RES,FXD, FILM:10.0K OHM,1%,0.1254,TC=T0 19701  5033ED1OKOF
AlR382 321-0301-00 RES,FXD, FILM:13.3K OHM, 1%,0.125W,TC=TO 07716 CEADI3301F
AlR383 315-0563-00 RES, FXD, FILM: 56K OHM,5%,0.25W 19701  5043CX56K00J
AlR384 315-0103-00 RES,FXD, FILM: 10K OHM,5%,0.25¢ 19701  5043CX10KDOJ
AIRT175 307-0353-00 RES, THERMAL:5 OHM, 10% 15454  SDASROK270SS-SIL
AIRT275 307-0353-00 RES, THERMAL :5 OHM, 10% 15454  SDASROK270SS-SIL
A15385 260-1935-01 SWITCH,SLIDE:DPDT,2A,250V,MKD 230V/115V 82389  EPS2-PC1
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AITI0 120-1414-00 XFMR, PWR, STPDN : HF 80003 120-1414-00
AlT220 120-0747-00 XFMR, TOROID: TK1345 120-0747-00
Al1T230 120-1119-01 TRANSFORMER ,RF :BASE DRIVE 8000S  120-1119-01
AlT260 120-0640-00 XFR, TOROID: TK1345 120-0640-00
AlT280 120-0640-00 XFMR, TOROID: TK1345 120-0640-00
Al1T370 120-1416-00 XFMR, PWR, STPDN: LF 80003  120-1416-00
ALTP4B 131-0608-00 TERMINAL,PI' :0.365 L X 0.025 BRZ GLD PL 22526  48283-036

(QUANTITY OF 2)
A1U280 119-1168-00 CAPACITOR-RES:0.1UF,20% & 22 OHM,10%,250VAC 14752 RG1782-1
AlU330 020-0757-00 COMPONENT KIT:HEATSINK ASSEMBLY 80003  020-0757-00
A1U340 156-1408-00 MICROCKT, LINEAR: TIMER, LOW POWER 32283  ITS9217
A1U356 156-0411-02 MICROCKT, LINEAR:QUAD COMPARATOR, SCREENED 04713 LM338J0S
AlU365 152-0285-00 MICROCKT, LINEAR:VOLTAGE REGULATOR 04713 MC7812CT
AZ 670-7048-02 BO010100 B010423 CIRCUIT BD ASSY:CPU 80008  670-7048-02
A2 670-7048-03 B010424 8030930 CIRCUIT BD ASSY:CPU 80003 670-7048-03
A2 672-1174-03 B030981 8039939 CIRCUIT BD ASSY:CPU 80003 672-1174-03
(SUPPORTS VERSION 2.0)
A2 672-1175-CC  BDA0000 8041140 CIRCUIT BD ASSY:CPU 80008 672-1175-00
A2 670-7048-05 B040000 B041140 CIRCUIT BD ASSY:CPU 80003  670-7048-05
A2 672-1175-01 B041141 B049999 CIRCUIT BD ASSY:CPU 80008 672-1175-01
A2 670-7048-06 8041141 8049999 CIRCUIT BD ASSY:CPU 80008 670-7048-06
AZ 672-1175-02 B0S0000 B059999 CIRCUIT BC ASSY:CPU 80008 672-1175-02
AZ 670-7048-07 BO50000 8059999 CIRCUIT BD ASSY:CPU 80009  670-7048-07
(WITHOUT PROGRAMMED MICROCIRCUITS)
A2 672-1175-03 B0G00OO B063999 CIRCUIT BD ASSY:CPU 80003 672-1175-03
(SUPPORTS VERSION 2.1)
AZ 670-7048-08 BOG00O0 B063939 CIRCUIT BD ASSY:CPU 80003 670-7048-08
(WITHOUT PROGRAMMED MICROCIRCUITS)
Az 672-0176-00 BO70000 B071904 CIRCUIT BD ASSY:CPU 80002 672-0176-00
A2 672-0176-01 BO071905 CIRCUIT BD ASSY:CPU 80003  672-0176-01
AZAL 670-9298-00 B070000 B071804 CIRCUIT BD ASSY:4041 CPU 80009 670-9298-00
AZAl 670-9298-01 BO071905 CIRCUIT BD ASSY:4041 CPU 80008  670-9298-01
(ORDER L2102,2121,2111,2122 SEPARATELY)
AZC105 283-0422-00 B010100 B0G9939 CAP,FXD,CER DI:0.047UF,+80-20%, 50V 04222  MDO15E473ZAA
A2C121 283-0422-00 BO010100 B069939 CAP,FXD,CER DI:0.047UF ,+80-20%, 50V 04222 MDOLSE473ZAA
A2C151 283-0422-00 BO010100 B069333 CAP,FXD,CER DI:0.047UF,+80-20%, 50V 04222  MDO1SE473ZAA
A2C161 283-0422-00 BO10100 B0B33SS CAP, FXD,CER DI:0.047UF ,+80-20%, 50V 04222  MDOISE473ZAA
A2C165 283-0422-00 BO10100 B0BIIS9 CAP, FXD,CER DI:0.047UF,+80-20%, 50V 04222  MDOISE473ZAA
A2CI71 283-0422-00 B010100 B063333 CAP, FXD,CER DI:0.047UF ,+80-20%, S0V 04222 MDO1SE473ZAA
A2C175 283-0422-00 B010100 B069339 CAP, FXD,CER DI:0.047UF ,+80-20%, 50V 04222  MDO1SE473ZAA
A2C177 283-0422-00 BOI10100 B0B9339 CAP, FXD,CER DI1:0.047UF ,+80-20%, 50V 04222  MDO1SE473ZAA
A2C178 283-0422-00 BO010100 B0633S9 CAP,FXD,CER DI:0.047UF,+80-20%, 50V 04222  MDOLSE473ZAA
A2C181 283-0422-00 BO10100 B069398 CAP,FXD,CER DI:0.047UF,+80-20%, 50V 04222  MDO15E473ZAA
A2C185 283-0422-00 BO10100 B069339 CAP, FXD,CER DI:0.047UF,+80-20%, 50V 04222 MOOISE473ZAA
A2C205 283-0422-00 BO10100 B063393 CAP,FXD,CER D1:0.047UF,+80-20%, 50V 04222 MDO15E473ZAA
A2C211 283-0422-00 BO10100 B069339 CAP,FXD,CER D1:0.047UF +80-20%, 50V 04222  MDOLSE473ZAA
A2€225 283-0422-00 B010100 B063S99 CAP,FXD,CER DI:0.047UF,+80-20%, 50V 04222 MDO1SE473ZAA
A2C231 283-0422-00 BO010100 B0G9939 CAP,FXD,CER DI:0.047UF,+80-20%, 50V 04222  MDO15E473ZAA
A2C241 283-0422-00 B010100 B069399 CAP,FX™ CER DI:0.047UF ,+80-20%, 50V 04222  MDOLSE473ZAA
A2C245 283-0422-00 B010100 B0G3339 CAP,FXD,CER DI:0.047UF ,+80-20%, 50V 04222 MDOLSE473ZAA
A2C281 283-0422-00 B010100 B0GI399 CAP,FXD,CER DI:0.047UF ,+80-20%, SOV 04222  MDO15E473ZAA
A2C311 283-0422-00 B010100 B069939 CAP,FXD,CER DI:0.047UF ,+80-20%, 50V 04222 MDO1SE473ZAA
A2(321 283-0422-00 B010100 B063393 CAP,FXD,CER DI:0.047UF ,+80-20%, 50V 04222  MDOL5E473ZAA
A2C331 283-0422-00 B010100 B0E3399 CAP,FXD,CER DI:0.047UF,+80-20%, 50V 04222  MDOLSE473ZAA
A2C335 283-0422-00 BO010100 B0B33939 CAP,FXD,CER DI:0.047UF,+80-20%, 50V 04222  MDOLSE473ZAA
A2C351 283-0422-00 BO10100 B0G9333 CAP,FXD,CER DI:0.047UF ,+80-20%, SOV 04222  MDOLSE473ZAA
A2(C355 283-0422-00 BO010100 B0GIS33 CAP,FXD,CER DI:0.047UF,+80-20%, 50V 04222  MDO15E473ZAA
A2C361 283-0422-00 BO1010O B0B3339 CAP,FXD,CER DI:0.047UF, +80-20%, 50V 04222  MDOLSE473ZAA
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A2C371 283-0422-00 BO10100 B069993 CAP,FXD,CER DI:0.047UF,+80-20%,50V 04222 MDO15E473ZAA
A2C375 283-0422-00 BO10100 B069999 CAP,FXD,CER DI:0.047UF,+80-20%, 50V (04222  MDOLSE473ZAA
A2(381 283-0422-00 BO10100 B063339 CAP,FXD,CER DI:0.047UF,+B0-20%, 50V 04222  MDOLSEA73ZAA
A2C385 283-0422-00 B010100 B069999 CAP,FXD,CER DI:0.047UF,+80-20%, 50V 04222  MDO15E473ZAA
A2C405 290-0287-00 BO10100 B063399 CAP,FXD,ELCTLT :47UF , 20%, 25V 56282  30D476X0025CC4
A2C407 290-0287-00 BO010100 B0G9999 CAP,FXD,ELCTLT : 47UF, 20%, 25V 56289  30D476X0025CC4
AZC41l 290-0287-00 8010100 B069999 CAP, FXD, ELCTLT : 47UF, 20%, 25V 56289  30D476X0025CC4
A2C1031 290-0287-00 BO070000 CAP,FXD,ELCTLT : 47UF, 20%, 25V 56289  30D476X0025CC4
A2C1051 290-0287-00 B070000 CAP, FXD, ELCTLT :47UF , 20%, 25V 56289  30D476X0025CC4
AZ2C1101 281-0773-00 8070000 CAP,FXD,CER DI:0.01UF, 10%, 100V 04222 MAZ01C103KAA
A2CLM] 281-0773-00 B070000 CAP,FXD,CER DI:0.01UF, 10%,100v 04222 MA201C103KAA
A2C2011 290-0743-00 BO70000 CAP, FXD, ELCTLT : 100UF ,+50%-20%, 16WVDC 54473  ECE-BIGV100L
2202012 281-0773-00 BO70000 CAP,FXD,CER DI:0.01UF,10%, 10OV 04222 MAZ201C103KAA
A2C2021 281-0773-00 B070000 CAP,FXD,CER DI:0.01UF,10%, 100V 04222  MAZ201C103KAA
A2C2022 281-0773-00 BO70000 CAP,FXD,CER DI:0.01UF,10%, 100V 04222 MAZ01C103KAA
A2C2031 281-0773-00 B070000 CAP,FXD,CER DI:0.01UF,10%, 100V 04222 MA201C103KAA
AzC2041 281-0773-00 BO70000 CAP,FXD,CER DI:0.01UF, 10%, 100V 04222 MAZ01C103KAA
A2C2042 281-0773-00 B070000 CAP,FXD,CER DI1:0.01UF, 10%,100V 04222 MAZ01C103KAA
A2C2043 281-0814-00 BO70000 CAP,FXD,CER DI:100 PF,10%, 100V 04222 MA101A101KAA
A2C2051 281-0773-00 B070000 CAP,FXD,CER DI:0.01UF,10%, 100V 04222 MA201C103KAA
A2C2062 281-0773-00 B070000 CAP,FXD,CER DI:0.01UF,10%,100v 04222  MA201C103KAA
A2Cz071 281-0773-00 BO070000 CAP,FXD,CER D1:0.01UF, 10%,100V 04222  MAZ01C103KAA
A2C2081 281-0773-00 B070000 CAP,FXD,CER DI:0.01UF,10%,100V 04222 MAZOIC103KAA
A2C2082 281-0773-00 B070000 CAP,FXD,CER DI:0.01UF,10%,100V 04222 MAZ201C103kAA
A2Cz101 281-0773-00 BO070000 CAP,FXD,CER DI:0.01UF,10%, 100V 04222  MA201C103KAA
A2C2111 281-0773-00 BO070000 CAP,FXD,CER DI:0.01UF,10%,100V 04222 MA201C103KAA
A2C2121 281-0773-00 BO070000 CAP,FXD,CER DI:0.01UF,10%,100V 04222 MA201C103KAA
A2C2122 281-0773-00 BO070000 CAP,FXD,CER DI:0.01UF, 10%, 100V 04222 MA201C103KAA
A2C2131 281-0773-00 B070000 CAP,FXD,CER DI:0.01UF,10%,100V 04222 MA201C103KAA
A2C3011 281-0773-00 BO070000 CAP,FXD,CER DI:0.01UF,10%, 100V 04222 MAZ01C103KAA
A2C3012 281-0773-00 B070000 CAP,FXD,CER DI:0.01UF,10%, 100V 04222 MAZ0IC103KAA
A2C3021 281-0773-00 B070000 CAP,FXD,CER DI:0.01UF,10%, 100V 04222 MAZOIC103KAA
A2C3022 281-0773-00 BOQ70000 CAP,FXD,CER DI:0.01UF,10%,100v 04222 MA201C103KAA
A2C3031 281-0773-00 BO70000 CAP,FXD,CER DI:0.01UF,10%,100V 04222 MA201C103KAA
A2C3041 281-0773-00 B0O70000 CAP,FXD,CER DI:0.01UF,10%,100V 04222 MAZ01C103KAA
A2C3042 281-0773-00 BO70000 CAP,FXD,CER DI:0.01UF,10%,100V 04222 MA201C103KAA
A2C3051 281-0773-00 BO070000 CAP,FXD,CER DI:0.01UF,10%,100V 04222 MA201C103KAA
A2C3061 281-0773-00 B070000 CAP,FXD,CER DI:0.01UF,10%,100V 04222 MA201C103KAA
A2C3062 283-0203-00 BO71905 CAP,FXD,CER DI:0.47UF,20%,50V 04222  SR305SC474MAA
A2C3121 281-0773-00 B070000 CAP,FXD,CER DI:0.01UF,10%,100V 04222  MA201C103KAA
RZC3122 2B1-0773-00 B070000 CAP,FXD,CER DI:0.01UF,10%,100V 04222 MA201C103KAA
A2C4011 283-0203-00 B070000 CAP,FXD,CER DI1:0.47UF,20%,50V 04222  SR305SCA74MAA
A2C4012 283-0203-00 BO70000 CAP,FXD,CER DI:0.47UF, 20%,50V 04222  SR305SCA74MAA
A2C4022 283-0203-00 B070000 CAP,FXD,CER D1:0.47UF, 20%,50V 04222  SR305SCA74MAA
A2C4031 283-0203-00 B070000 CAP,FXD,CER DI:0.47UF,20%,50v 04222  SR305SC474MAA
AZCAD4] 283-0203-00 BO70000 CAP,FXD,CER DI:0.47UF,20%,50V 04222  SR305SCAT74MAA
R2C4042 283-0203-00 B070000 CAP,FXD,CER DI:0.47UF,20%,50V 04222  SR30S5SCA74MAA
A2C4050 283-0203-00 B070000 CAP,FXD,CER DI:0.47UF,20%,50V 04222  SR3D5SCA7AMAA
A2C4051 2681-0767-00 BO70000 CAP,FXD,CER DI:330PF,20%, 100V 04222  MALDBC33IMAA
AZCA052 281-0767-00 BG70000 CAP,FXD,CER DI:330PF,20%, 100V 04222 MAI0GC33IMAA
A2C4053 281-0767-00 BO70000 CAP,FXD,CER DI:330PF,20%, 100V 04222  MAL0BC331MAA
AZC4054 281-0767-00 B070000 CAP,FXD,CER DI:330PF,20%, 100V 04222 MAI0GC33IMAA
A2C4055 281-0767-00 B070000 CAP,FXD,CER DI:330PF,20%, 100V 04222  MALDGC33IMAA
A2C4056 281-0767-00 B070000 CAP,FXD,CER DI:330PF,20%, 100V 04222 MAIDGC33IMAA
A2C4057 281-0767-00 B070000 CAP,FXD,CER DI1:330PF,20%, 100V 04222 MAI0BC33IMAA
A2C4058 281-0767-00 B070000 CAP,FXD,CER DI:330PF,20%, 100V 04222 MAI06C33IMAA
A2C4059 281-0767-00 B070000 CAP,FXD,CER DI:330PF,20%, 100V 04222 MALOBC33IMAA
R2C4081 281-0773-00 B070000 CAP,FXD,CER DI:0.01UF,10%,100V 04222 MAZ01C103KAA
6-8 4041 SERVICE

Microfiche scan by vintageTEK - Your donations help support the museum - vintagetek.org




REPLACEABLE ELECTRICAL PARTS LIST

. Tektronix  Serial/Assambly No. Mfr.

Camponent No. Part No. Effective  Dscont Name & Description Code  Mfr. Part Mo.
A2C4062 281-0773-00 B070000 CAP,FXD,CER DI:0.01UF, 10%,100V 04222 MA201C103KAA
A2C4081 281-0773-00 BO70000 CAP,FXD,CER DI:0.01UF, 10%,100V 04222 MA201CI103KAA
A2C4082 281-0773-00 BO070000 CAP,FXD,CER DI:0.01UF, 10%, 100V 04222  MAZ0ICI03KAA
A2C4083 281-0773-00 BO70000 CAP,FXD,CER DI:0.01UF,10%,100V 04222 MAZ201C103KAA
A2C4122 280-0743-00 BO70000 CAP, FXD,ELCTLT: 100UF ,+50%-20%, 16WVDC 54473 ECE-BIGV10OL
A2C5011 281-0773-00 B070000 CAP,FXD,CER DI:0.01UF,10%, 100V 04222 MA201C103KAA
A2C5012 281-0773-00 BO070000 CAP,FXD,CER DI:0.01UF,10%,100V 04222 MA201C103KAA
A2C5021 281-0773-00 8070000 CAP, FXD,CER DI:0.01UF, 10%,100V 04222 MA201C103KAA
A2C5022 281-0773-00 BO70000 CAP,FXD,CER DI:0.01UF, 10%,100V 04222 MAZOIC103KAA
A2C5031 281-0773-00 B070000 CAP,FXD,CER DI:0.01UF, 10%, 100V 04222 MAZ201C103KAA
A2C5041 281-0773-00 8070000 CAP,FXD,CER DI1:0.01UF, 10%, 100V 04222 MA201C103KAA
A2C5042 281-0773-00 B070000 CAP,FXD,CER DI:0.01UF,10%,100vV 04222 MA201C103KAA
A2C505] 281-0773-00 B070000 CAP,FXD,CER DI:0.01UF, 10%,100V 04222 MA201C103KAA
A2C5052 281-0767-00 B070000 CAP,FXD,.CER DI1:330PF,20%, 100V 04222 MALOBC3I3IMAA
A2C5053 281-0767-00 BO70000 CAP,FXD,CER DI1:330PF,20%,100V 04222 MA10BC33IMAA

5061 290-0287-00 BO70000 CAP,FXD,ELCTLT:47UF ,20%, 25V 56288  300476X0025CC4
A20S85 150-1090-00 BO010100 B069993 LT EMITTING DIO:RED,6G0NM, 30MA 15513 SP850211
A2057 150-1090-00 B010100 8069993 LT EMITTING DID:RED, 6GONM, 30MA 15513 SP850211
A2D511 150-1090-0C BOL0100 B063933 LT EMITTING DIO:RED,G60NM, 30MA 15513 SP850211
A2J31 131-1857-00 BO10100 B049998 TERM SET,PIN:36/0.025 SQ PIN,ON 0.1 CTRS TK1483 082-3643-5510

(QUANTITY OF 2)
A2J31 131-2401-00 BO050000 B069399 CONN,RCPT,ELEC:2 X 25,MALE TK1483 082-2543-SD10
A2J41 131-1857-00 B010100 B0493393 TERM SET,PIN:36/0.025 SQ PIN,ON 0.1 CTRS TK1483 082-3643-SS10
(QUANTITY OF 2)
A2J41 131-2401-00 B050000 B069333 CONN,RCPT,ELEC:2 X 25,MALE TK1483 082-2543-SD10
A2J141 131-0608-00 B010100 B069399 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
(QUANTITY OF 3)
A2J205 131-0608-00 BO10100 B069993 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
(QUANTITY OF 2)
AZR105 315-0331-00 BO010100 B063999 RES, FXD,FILM:330 OHM,5%,0.25¢ 57668  NTR25J-E330E
AZR1O7 315-0331-00 BO10100 B063339 RES,FXD,FILM:330 OHM,5%.0.25W 57668  NTR25J-E330E
AZR111 315-0331-00 B010100 B069393 RES,FXD,FILM:330 0!-!4.5%,0.25&! 57668  NTR25J-E330E
AZR113 315-0472-00 BO10100 B063339 RES,FXD,FILM:4.7K OHM, 5%,0.25W 57668  NTR25J-EQ4K7
AZR131 315-0242-00 BO10100 B069999 RES,FXD,FILM:2.4K OHM,5%,0.25W 57668  NTR25J-E02K4
AZR141 315-0242-00 BO10100 B069393 RES,FXD,FILM:2.4K OHM,5%,0.25W 57668  NTR25J-E02K4
AZR145 307-0540-00 BOB000O B069338 RES NTWK,FXD,F1:(5)1K OHM,10%,0.7W 11236 750-61-RI1KDHM
AZR147 307-0540-00 B0G00OD B069399 RES NTWK,FXD,FI:(5)1K OHM,10%,0.7W 11236 750-61-R1KOHM
A2R181 315-0331-00 BO10112 B063333 RES,FXD, FILM:330 OHM,5%,0.25¢ 57668  NTR25J-E330E
AZR182 315-0221-00 BO10112 B063399 RES,FXD,FILM:220 OHM,5%,0.25W 57668  NTR25J-E220E
AZR205 315-0242-00 BO010100 BO10111 RES,FXD,FILM:2.4K OHM,5%,0.25W 57668  NTR25J-E02K4
AZR211 315-0242-00 B010100 B063339 RES,FXD,FILM:2.4K OHM, 5%,0.25W 57668  NTR25J-E02K4
A2R213 315-0242-00 BO10100 B0B9399 RES, FXD,FILM:2.4K OHM,5%,0.25W 57668 NTR25J-E02K4
AZR214 315-0472-00 BO010100 B069399 RES,FXD,FILM:4. 7K OHM,5%,0.25W 57668  NTR25J-E04K7
A2R215 315-0242-00 BO10100 BO10111 RES,FXD,FILM:2.4K OHM,5%,0.25W 57668  NTR25J-E02K4
AZ2R215 315-0681-00 BO10l12 B06S999 RES, FXD,FILM:680 OHM,5X,0.25 57868 NTR25J-EBBOE
AZR216 315-0122-00 BO41141 B049339 RES,FXD,FILM:1.2K OHM,5%,0.25¢ 57668  NTR25J-EQIKZ
AZRZ16 315-0561-00 BO50000 B069393 RES, FXD,FILM:560 OHM,5%,0.25W 18701  S043CX560R0J
AZR217 315-0242-00 B010100 BO10111 RES,FXD,F1LM:2.4K OHM,5%,0.25W 57668  NTRZAJ-EQZK4
AZRZ17 315-0681-00 BO010112 B043339 RES,FXD,FI1LM: 680 OHM,5%,0.25W 57668  NTR25J-EB80E
AZR217 315-0241-00 B050000 B063999 RES,FXD,FILM: 240 OHM,5%,0.25% 19701  5043CX240R0J
AZR225 315-0242-00 B010100 B0B3999 RES, FXD,FILM:2.4K OHM,5%,0.25W 57668  NTR25J-EQ2K4
AZR245 307-0675-00 BOBOOCO B063999 RES NTWK,FXD,FI:9,1K OHM,Z%1.25¢ 11236 750-101-RIK OHM
AZRZ61 307-0675-00 BOB0O000 B0GS999 RES NTWK,FXD,FI1:9,1K OHM, 21.25W 11236 750-101-RIK OHM
A2R285 315-0242-00 B010100 B069999 RES,FXD,FILM:2.4K OHM, 5%, 0.25W 57668  NTR25J-EQ2ZK4
AZR305 315-0242-00 B010100 B063339 RES,FXD.FILM:2.4K OHM,5%,0.25 57668  NTR25J-EQ2K4
A2R306 315-0242-00 B010100 B069999 RES,FXD,FILM:2.4K DHM,5%,0.25# 57668 NTR25J-E02K4
AZR307 315-0242-00 BO10100 B06S999 RES,FXD,FILM:2.4K OHM,5%,0.25W 57668  NTR25J-EQ2K4
AZR311 315-0472-00 B010100 B0E9399 RES,FXD,FILM: 4. 7K OHM, 5%,0.25W 57668  NTR25J-EQ4K7
AZR315 315-0242-00 BO10100 B0E999S RES,FXD,FILM:2.4K OHM,5%,0.25W 57668  NTR25J-E02K4
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A2R317 315-0242-00 B010100 B069993 RES, FXD,FILM:2.4K OHM,5%,0.25¢ 57668  NTR25J-E02K4
AZR319 315-0242-00 B010100 8069339 RES, FXD,FILM: 2. 4K OHM,5%,0.25W 57668 NTR25J-E02K4
AZR323 315-0242-00 B010100 B069939 RES, FXD,FILM:2.4K OHM,5%,0.254 57668  NTR25J-E02ZK4
A2R351 307-0650-00 B010100 8069999 RES NTWK,FXD,FI:9,2.7K OHM,5%,0. 1504 11236  750-101-R2.7K
A2R371 307-0648-00 B010100 B030990 RES NTWK,FXD,FI:8,100 OHM,2%,0.125 W 01121 3168101
AZR371 307-0824-00 B030991 B069339 RES NTWK,FXD,F1:4,150 OHM,2%,0.3W EACH 01121  208B151
AZR375 307-0824-00 B030931 B063999 RES NTWK,FXD,F1:4,150 OHM,2%,0.3W EACH 01121  208Bl151
AZRA0S 315-0242-00 B010100 B063999 RES,FXD,FILM:2.4K OHM,5%,0.25¢ 57668  NTR25J-E02K4
AZR1011 315-0331-00 BO70000 RES,FXD,FILM:330 OHM,5%,0.254 57668  NTR25J-E330E
A2R1012 315-0331-00 BO70000 RES,FXD,FILM:330 OHM,5%,0.25W 57668  NTR25J-E330E
A2R1021 315-0331-00 B070000 RES, FXD,FILM:330 OHM,5%,0.25 57668  NTR25J-E330E
AZR1041 315-0272-00 B070000 RES,FXD,FILM:2.7K OHM,5%,0.25W 57668  NTR25J-EQ2K7
AZR1042 315-0242-00 B070000 RES,FXD,FILM:2.4K OHM, 5%,0.25W 57668  NTR25J-EQ2K4
A2R1051 315-0472-00 B070000 RES,FXD,FILM:4.7K OHM,5%,0.25¢ 57668  NTR25J-E04K7
A2R1052 315-0472-00 B070000 RES,FXD,FILM:4.7K OHM, 5%,0.25¢ 57668  NTR25J-EQ4K7
A2R1061 315-0472-00 BO70000 RES,FXD,FILM:4.7K OHM,5%,0.25¢ 57668  NTR25J-EQ4K7
A2R1062 315-0362-00 BO70000 RES,FXD,FILM:3.6K OHM,5%,0.25W 19701  5043CX3Ke00J
A2R1101 315-0242-00 B070000 RES,FXD,FILM:2.4K OHM,5%,0.25W 57668  NTR25J-EQ2K4
A2R2011 315-0272-00 B070000 RES,FXD,FILM:2.7K OHM,5%,0.25¢ 57668  NTR25J-E0ZK7
A2R2021 315-0472-00 B070000 RES,FXD,FILM:4.7K OHM, 5%,0.254 57668  NTR25J-EQ4K7
AZR2022 315-0242-00 B070000 RES,FXD,FILM:2.4K OHM,5%,0.25W 57668  NTR25J-E02K4
A2R2031 315-0472-00 B0O70000 RES,FXD,FILM:4.7K OHM,5%,0.25W 57668  NTR25J-EQ4K7
AZR2041 315-0681-00 B070000 RES,FXD,FILM: 680 OHM,5%,0.25¢ 57668 NTR25J-EB80E
AZR2051 315-0102-00 BO070000 RES, FXD,FILM: 1K OHM,5%,0.25W 57668 NTR25JEQLIKO
AZR2052 315-0510-00 B070000 RES,FXD,FILM:51 OHM,5%,0.25¢ 18701  50430X51R00J
AZR2061 315-0681-00 B070000 RES, FXD, FILM: 680 OHM,5%,0.25 57668  NTR25J-EB80E
AZR2081 315-0242-00 BO70000 RES, FXD,FILM:2.4K OHM,5%,0.25¢ 57668  NTR25J-E02K4
A2R2101 307-0595-00 BO070000 RES NTWK,FXD,F1:7,5.6K OHM,2%,1.0W 11236  750-81-5.6K .
AZR3051 315-0242-00 B070000 RES, FXD,FILM:2.4K OHM,5%,0.25W 57668  NTR25J-EQ2K4
AZR3061 315-0472-00 BO70000 RES, FXD, FILM:4.7K OHM,5%,0.254 57668  NTR25J-EQ4K7
AZR3071 307-0675-00 BO70000 RES NTWK,FXD,F1:9,1K OHM, 2%1.25W 11236 750-101-R1K OHM
AZR3081 315-0362-00 B070000 RES,FXD, FILM:3.6K OHM,5%,0.254 18701  50430X3K600J
AZR4051 315-0750-00 BO070000 RES,FXD,FILM:75 OHM, 5%,0.25 57668  NTR25J-E75SEQ
A2R4052 307-0545-00 BO70000 RES NTWK,FXD,FI:8,75 OHM,5%,0.15¢ 57924  4310R-101-750
R2R4071 315-0470-00 B070000 RES,FXD,FILM:47 OHM,5%,0.25W 57668  NTRZ5J-E47E0
A2R4072 315-0470-00 B070000 RES,FXD,FILM: 47 OHM,5K,0.25W 57668  NTR25J-E47EQ
A2R4073 315-0470-00 BO70000 RES, FXD,F1LM: 47 OHM,5X,0.25¢ 57668  NTR25J-E47E0
AZR4074 315-0470-00 B070000 RES,FXD,FILM:47 OHM,5¢,0.25W 57668  NTR25J-E47E0
R2RA075 315-0470-00 B070000 RES,FXD,FILM:47 OHM,5%,0.25 57668  NTR25J-E47ED
A2R4076 315-0470-00 BO070000 RES,FXD,FILM:47 OHM,5X,0.25¢ 57668  NTR25J-E47E0
A2R4077 315-0470-00 B070000 RES,FXD,FILM:47 OHM,5£,0.25W 57668  NTR25J-E47ED
A2R4078 315-0470-00 B070000 RES,FXD, FILM:47 OHM,5%,0.25W 57668  NTR25J-E47E0
A2R4081 315-0470-00 BO70000 RES,FXD,FILM:47 OHM,5¢,0.25 57668  NTRZ5J-E47EQ
A2R4082 315-0470-00 B070000 RES,FXD,FILM:47 OHM,5%,0.25¢ 57668  NTR25J-E47EQ
AZR4083 315-0470-00 B070000 RES,FXD.FILM: 47 OHM,5%,0.25¢ 57668  NTRZ25J-E47EQ
AZR4A0B4 315-0470-00 BO070000 RES,FXD.FILM:47 OHM,5%,0.25W 57668  NTR25J-E47E0
AZRA085 315-0470-00 B070000 RES,FXD,FILM:47 OHM,5X,0.25W 57668  NTR25J-E47EQ
AZR408E 315-0470-00 B0O70000 RES,FXD,FILM:47 OHM,5%,0.25W 576658 NTR25J-E47ED
AZRA087 315-0470-00 B070000 RES,FXD,FILM:47 OHM,5%,0.254 57668 NTR25J-E47ED
AZR4088 315-0470-00 B070000 RES,FXD,FILM:47 OHM,5%,0.25 57668  NTR25J-E47E0
AZR40S] 315-0272-00 BO70000 RES,FXD,FILM:2.7K OHM, 5X.0.25W 57668  NTR25J-E02K7
AZR4092 315-0272-00 BO070000 RES,FXD,FILM:2.7K OHM,5%,0.25W 57668 NTRZSJ-E02K7
AZR4083 315-0272-00 B070000 RES,FXD,FILM:2.7K OHM, 5%,0.25 57668  NTR25J-EQZK7
AZR4094 315-0272-00 B070000 RES,FXD,FILM:2.7K OHM,5%,0.25 57668 NTR25J-EQ2K7
A2ZR4035 315-0272-00 B070000 RES,FXD,FILM:2.7K OHM,5%,0.25¢ 57668  NTR25J-E02K7
A2R4096 315-0272-00 BO070000 RES,FXD,FILM:2.7K OriM, 5%,0.25 57668  NTR25J-EQ2K7
AZR4097 315-0272-00 B070000 RES,FXD, FILM:2.7K OHM, 5%, 0.25 57668 NTR25J-E02K7
AZR4098 315-0242-00 8070000 RES,FXD,F1LM:2.4K OHM,5%,0.25+ 57668 NTR25J-E02K4
6-10 4041 SERVICE

Microfiche scan by vintageTEK - Your donations help support the museum - vintagetek.org




REPLACEABLE ELECTRICAL PARTS LIST

Tektronix  Serial/Assembly No. Mfr.
Camponent Mo. Part Mo. Effective  Dscont Name & Description Code Mfr. Part Mo.
AZR4111 315-0242-00 B070000 RES,FXD,FILM:2.4K OHM,5%,0.25W 57668  NTR25J-E02K4
A2R4112 315-0101-00 BO070000 RES,FXD,FILM: 100 OHM,5%,0.25 57668  NTR25J-E 100E
AZR4113 315-0101-00 BO070000 RES, FXD,FILM: 100 OHM,5%,0.25W 57668  NTR25J-E 100E
A2R4114 315-0101-00 BO070000 RES,FXD,FILM: 100 OHM,5%,0.25W 57668  NTR25J-E 100E
A2R4115 315-0101-00 BO70000 RES,FXD,FILM:100 OHM,5%,0.25W 57668  NTR25J-E 100E
AZR4116 315-0101-00 BO70000 RES,FXD,FILM:100 OHM,5%,0.25W 57668 NTR25J-E 100E
AZR4117 315-0101-00 B070000 RES, FXD,FILM: 100 OHM,5%,0.25W 57668 NTR25J-E 100E
AZR4121 315-0241-00 B070000 RES, FXD,FILM: 240 OHM,5%,0.25W 19701  5043CX240R0J
A2R4122 315-0561-00 B070000 RES, FXD,FILM: 560 OHM,5%,0.25W 19701  5043CX560R0J
AZR4131 315-0472-00 B070000 RES,FXD,FILM:4.7K OHM,5%,0.25¢ 57668  NTR25J-E04K7
AZR5051 315-0750-00 BO0O70000 RES,FXD,FILM: 75 OHM,54,0.25W 57668  NTR25J-E75E0
A2TP145 214-0579-00 BO010100 B063999 TERM, TEST POINT:BRS CD PL B000S  214-0579-00
A2TP245 214-0579-00 8010100 B069999 TERM, TEST POINT:BRS CD PL 80009  214-0579-00
A2TP317 131-0608-00 BO10100 B0G63999 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
A2TP1111 214-0579-00 B070000 TERM, TEST POINT:BRS CD PL 80009  214-0579-00
A2TP1112 214-0579-00 B070000 TERM, TEST POINT:BRS CD PL 80008 214-0579-00
A2U105 119-1408-00 B010100 B063999 0SC,XTAL CLOCK:16MHZ,0.01% 08111  M1200-16MHZ
A2U111 156-0388-00 BO010100 B069999 MICROCKT,DGTL:DUAL D FLIP-FLOP 80009  156-0388-00
A2U115 156-0469-00 B010100 B069939 MICROCKT,DGTL:3-LINE TO 8-LINE DECODER 80003  156-0468-00
A2U121 156-0480-02 B010100 B0G9999 MICROCKT,DGTL:QUAD 2-INP & GATE, SCRN, 01295  SN74LSO8NP3
A2U125 156-0481-02 B010100 B069299 MICROCKT,DGTL:TRIPLE 3-INP & GATE,SCRN 01285  SN74LSLINP3
A2U131 156-0478-02 B010100 B0E9999 MICROCKT,DGTL:DUAL 4-INP & GATE, SCRN 01295  SN74LS2INP3
A2U135 156-0985-01 B010100 B069999 MICROCKT,DGTL:DUAL 5-INPUT NOR GATE,SCRN 04713 SN74LS260NDS
A2U141 156-0985-01 BO010100 B0699939 MICROCKT,DGTL:DUAL 5-INPUT NOR GATE,SCRN 04713 SNVALS260NDS
A2U151 156-0530-02 BO010100 B069939 MICROCKT,DGTL :QUAD 2-INP MUX, SCRN 01295  SN74LS157NP3
A2U155 160-1621-00 B010100 B010423 MICROCKT,DGTL:8192 X 8 EPROM, PRGM 80003 160-1621-00
A2U155 160-1621-01 B010424 B039599 MICROCKT,DGTL:2048 X 8 EPROM, PRGM 80003 160-1621-01
AZU155 160-1621-02 B0400C0 B063993 MICROCKT,DGTL:2048 X B8 EPROM, PRGM 80009 160-1621-02
A2U161 160-1250-01 BO010100 B010423 MICROCKT,DGTL:8192 X & MROM, PROGRAMMED 80003  160-1250-01
A2U161 160-1250-02 B010424 B038999 MICROCKT,DGTL:8192 X B8 EPROM, PROGRAMMED 80008  160-1250-02
A2U161 160-1250-03 B040000 B069399 MICROCKT,DGTL:8192 X 8 EPROM,PRGM 80008 160-1250-03
A2U165 160-1251-01 B010100 B010423 MICROCKT,DGTL:8192 X 8 MROM, PROGRAMMED 80008 160-1251-01
AZU165 160-1251-02 B010424 B038933 MICROCKT,DGTL:8192 X 8 EPROM, PROGRAMMED 80003 160-1251-02
A2U165 160-1251-03 B040000 B0G9939 MICROCKT,DGTL:8192 X 8 EPROM, PRGM 80009 160-1251-03
A2U171 160-1252-01 BO010100 B010423 MICROCKT,DGTL:8192 X 8 MROM, PROGRAMMED 80003 160-1252-01
AZULT 160-1252-02 B010424 B039939 MICROCKT,DGTL:8192 X B EPROM, PROGRAMMED 80008  160-1252-02
A2U171 160-1252-03 B040000 B0BI333 MICROCKT,DGTL:8192 X 8 EPROM, PRGM 80009 160-1252-03
A2U175 160-1253-01 B010100 B010423 MICROCKT,DGTL:8192 X 8 MROM, PROGRAMMED 80003 160-1253-01
A2U175 160-1253-02 B010424 8039993 MICROCKT,DGTL:8182 X 8 EPROM, PROGRAMMED 80008  180-1253-02
A2U175 160-1253-03 B040000 B069933 MICROCKT,DGTL:8192 X 8 EPROM,PRGM 80008 160-1253-03
A2UL77 160-1248-01 BO10100 BO10423 MICROCKT ,DGTL:8182 X 8 MR(M, PROGRAMMED 80009  160-1248-01
A2U177 160-1248-02 B010424 B039933 MICROCKT,DGTL:8182 X 8 EPROM, PROGRAMMED 80008  160-1248-02
R2U177 160-1248-03 B040000 8069999 MICROCKT,DGTL:8192 X 8 EPROM,PRGM 80005 160-1248-03
A2UL79 160-1241-01 BO10100 B010423 MICROCKT,DGTL:8182 X 8 MROM, PROGRAMMED 80008 160-1241-01
A2U179 160-1241-02 BO10424 B039999 MICROCKT,DGTL:8192 X 8 EPROM, PROGRAMMED 8000¢  180-1241-02
A2UL79 160-1241-03 B040000 B0BG9939 MICROCKT,DGTL:8192 X § EPROM,PRGM 80008  180-1241-03
A2U181 156-0651-02 B010100 8063333 MICROCKT ,DGTL:8-BIT PRL-OUT SER SHF RGTR 01285 SN74LS164NP3
A2U185 156-0382-02 B010100 8063399 MICROCKT,DGTL:QUAD 2 INP NAND GATE BURN 18324  N74LSOONB
A2U205 156-0418-02 B0O10100 B010111 MICROCKT ,DGTL:DUAL 4 INP NAND LINE DRVR 07263  745140PCQR
A2U205 156-0466-02 B010112 B0693%3 MICROCKT,DGTL:QUAD 2-INP NAND BFR,SCRN 01295  SN74LS37NP3
A2U211 156-0388-00 B010100 B063339 MICROCKT,DGTL:DUAL D FLIP-FLOP 80003 156-0388-00
A2U215 156-0140-02 BO010100 B063333 MICROCKT,DGTL:HEX BUFFERS W/OC HV QUT, 18324 N7417(NB OR FB)
A2U221 156-0382-02 BO10100 8069993 MICROCKT,DGTL:QUAD 2 INP NAND GATE BURN 18324  N74LSOONB
A2U225 156-0478-02 B010100 8069333 MICROCKT,DGTL:DUAL 4-INP & GATE,SCRN 01235  SN74LS21NP3
A2U231 156-0385-00 BO010100 80639339 MICROCKT,DGTL:HEX INVERTER 80008  156-0385-00
A2U235 156-0718-00 BO10100 B0BS333 MICROCKT,DGTL:TRIPLE 3-INP NOR GATE 80008 156-0718-00
A2U241 156-0985-01 B010100 B063939 MICROCKT,DGTL:DUAL S-INPUT NOR GATE,SCRN 04713 SN74LS260NDS
A2U245 160-1307-00 B010100 BO10423 MICROCKT ,DSTL: FPLA, PROGRAMMED 80008  160-1307-00
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A2U251 156-0530-02 BO010100 B069939 MICROCKT,DGTL:QUAD 2-INP MUX, SCRN 01235  SN74LS157NP3
A2U255 160-1622-00 B010100 B010423 MICROCKT ,DGTL:2048 X 8 EPROM,PRGM 80009  160-1622-00
A2U255 160-1622-01 B010424 B039999 MICROCKT,DGTL:2048 X 8 EPROM, PRGM 80008  160-1622-01
A2U255 160-1622-02 BO40000 B069999 MICROCKT,DGTL:2048 X 8 EPROM, PRGM 80009  160-1822-02
A2UzZ61 160-1254-01  B010100 B010423 MICROCKT,DGTL:8192 X 8 MROM, PROGRAMMED 80009  160-1254-01
A2U261 160-1254-02  B010424 8039933 MICROCKT,DGTL:8192 X 8 EPROM, PROGRAMMED 80008  160-1254-02
A2U261 160-1254-03  B040000 B069939 MICROCKT,DGTL:8192 X 8 EPROM, PRGM 80009  160-1254-03
A2U265 160-1255-01 BO010100 8010423 MICROCKT,DGTL:8192 X 8 MROM, PROGRAMMED 80008  160-1255-01
A2U265 160-1255-02 B010424 8039993 MICROCKT,DGTL:8192 X 8 EPROM, PROGRAMMED 80008  160-1255-02
A2UZE5 160-1255-03  BO40000 B069933 MICROCKT,DGTL:8192 X 8 EPROM, PRGM 80009  160-1255-03
A2U271 160-1256-01 8010100 B010423 MICROCKT,DGTL:8182 X 8 MROM, PROGRAMMED 80003  160-1256-01
Azu271 160-1256-02 B010424 B039993 MICROCKT,DGTL:8192 X 8 EPROM, PROGRAMMED 80009  160-1256-02
A2u271 160-1256-03 B040000 8069399 MICROCKT,DGTL:8192 X 8 EPROM, PRGM 80009  160-1256-03
A2U275 160-1257-01 BO10100 8010423 MICROCKT,DGTL:8192 X 8 MROM, PROGRAMMED 80003  160-1257-01
A2U275 160-1257-02 B010424 B039999 MICROCKT,DGTL:8192 X 8 EPROM, PROGRAMMED 80009  160-1257-02
A2U275 160-1257-03 B040000 B0699939 MICROCKT,DGTL:8192 X & EPROM, PRGM 80005  160-1257-03
Azxu277 160-1245-01 BO10100 B010423 MICROCKT,DGTL:8192 X 8 MROM, PROGRAMMED 80009  160-12439-01
A2uz277 160-1249-02 B010424 8033999 MICROCKT,DGTL:8192 X 8 EPROM, PROGRAMMED 80003  160-1249-02
A2u277 160-1248-03  B040000 B069999 MICROCKT,DGTL:8192 X 8 EPROM, PRGM 8000  160-1249-03
A2u279 160-1245-01 BO010100 B010423 MICROCKT,DGTL:8192 X 8 MROM, PROGRAMMED 80003  160-1245-01
A2U278 160-1245-02 BO10424 8033933 MICROCKT,DGTL:8192 X 8 EPROM, PROGRAMMED 80003  160-1245-02
Azu279 160-1245-03  B040000 B069999 MICROCKT ,DGTL:8192 X B EPROM, PRGM 80009  160-1245-03
A2U281 156-0480-02 8010100 B063999 MICROCKT , DGTL:QUAD 2-INP & GATE, SCRN, 01295  SN74LSOBNP3
A2U285 156-0479-00 B010100 B063999 MICROCKT,DGTL:QUAD 2-INP OR GATE 80008  156-0479-00
A2U305 156-0331-03 B010100 B069999 MICROCKT, DGTL:DUAL D TYPE POSITIVE EDGE 01235  SN74574NP3
A2U311 156-1172-00 B010100 B063939 MICROCKT,DGTL:DUAL 4 BIT BIN CNTR 80008  156-1172-00
A2U315 156-0384-02 BO010100 B043939 MICROCKT ,DGTL:QUAD 2-INP NAND GATE,SCRN 07263  74LSO3PCOR
A2U315 156-0467-02  B0OS0000 B069998 MICROCKT,DGTL:QUAD 2-INP NAND BFR W/OC OUT 01235  SN74LS3BNP3 .
AZU321 156-0464-00 B010100 B069999 MICROCKT ,DGTL :DUAL 4-INP NAND GATE 8000S  156-0464-00
A2U33] 156-1445-00 B010100 B063939 MICROCKT,DGTL :NMOS, 16-BIT MICROPROCESSOR 04713  MC68000L8 (CCl)
A2U35] 156-1252-00 B010100 B069399 MICROCKT,DGTL:LSTTL,8/3 LINE PRIORTY ENCOR 01285  SN74LS148N P3
A2U355 156-0916-00 BO010100 B069933 MICROCKT,DGTL:EIGHT 2-INP 3-STATE BFR, 80008  156-0816-00
A2U361 156-0916-00 B010100 B069999 MICROCKT ,DGTL:EIGHT 2-INP 3-STATE BFR, 80008  156-0916-00
A2U365 156-0316-00 B010100 B069993 MICROCKT,DGTL:EIGHT 2-INP 3-STATE BFR, 80008  156-0916-00
A2U369 156-0916-00 B010100 B069933 MICROCKT ,DGTL:EIGHT 2-INP 3-STATE BFR, 80008  156-0916-00
A2U371 156-0468-00 B010100 B069993 MICROCKT,DGTL:3-LINE TO 8-LINE DECODER 80008 156-0463-00
A2U375 156-0916-00 B010100 B069999 MICROCKT,DGTL:EIGHT 2-INP 3-STATE BFR, 80008  156-0916-00
A2U381 156-0316-00 B010100 B069939 MICROCKT ,DGTL:EIGHT 2-INP 3-STATE BFR, 80008  156-0916-00
A2U385 156-0469-00 B010100 B069999 MICROCKT ,DGTL:3-LINE TO 8-LINE DECODER BOO0S  156-0463-00
A202011 156-0388-00 B070000 MICROCKT . DGTL:DUAL D FLIP-FLOP 80008  156-0388-00
Azu2021 156-1756-00 B070000 MICROCKT ,DGTL:DUAL D-TYPE POS-EDGE-TRIG FF 01285  SN74ALS74NP3/JP4
A202031 156-0382-02 B070000 MICROCKT ,DGTL:QUAD 2 INP NAND GATE BURN 18324  N74LSOONB
A202041 156-1973-00 B070000 MICROCKT,DGTL:STTL,QUAD D FF 07263  74F175PCQR
A202042 156-0468-00 B070000 MICROCKT,DGTL:3-LINE TO 8-LINE DECODER 80002 156-0488-00
A2U2051 156-1172-00 B070000 MICROCKT,DGTL:DUAL 4 BIT BIN CNTR 80003  156-1172-00
A2U2061 156-0956-02 B070000 MICROCKT,DGTL:OCTAL BFR W/3 STATE OUT,SCRN 01295  SN74LS244NP3
A2U2062 156-1111-00 BO70000 MICROCKT,DGTL:0CTAL BUS TRANSCEIVERS 80008  156-1111-00
A2U2071 156-1111-00 B070000 MICROCKT, DGTL:OCTAL BUS TRANSCEIVERS 80009  156-1111-00
A2U2081 156-2360-00 BO70000 MICROCKT , DGTL:GRID ARRAY, 10MHZ 04713 MCBBOOORIO
A202101 160-3548-00 B070000 MICROCKT ,DGTL:OCTAL 14 GATE ARRAY,PRGM 80009  180-3548-00
A2U2102 160-3543-00 BO70000 MICROCKT,DGTL:B5536 X & EPROM,PRGM 80008  160-3548-00

(NOT PART OF 670~ ASSEMBLY)
A2u2121 160-3550-00 BO70000 MICROCKT,DGTL:65536 X 8 EPROM, PRGM 80008  180-3550-00
(NOT PART OF 670~ ASSEMBLY)

A2U3011 156-2139-00 8070000 MICROCKT,DGTL:NMOS, 262144 X 1 DRAM 01295 TMS4256-15NL
A2U3012 156-2138-00 B070000 MICROCKT,DGTL:NMDS, 262144 X 1 DRAM 01235  TMS4256-15HL
A2U3021 156-2139-00 BO70000 MICROCKT,DGTL:NM0S,262144 X 1| DRAM 01295 TMS4256-15NL
Azu3oz2 156-2139-00 B070000 MICROCKT,DGTL:NMDS, 262144 X 1 DRAM 01295 TMS4256-1SNL .
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A20U3031 156-2139-00 B070000 MICROCKT ,DGTL:NMDS, 262144 X 1 DRAM 01295 TMS4256-15KNL
A2U3041 156-2138-00 BO70000 MICROCKT ,DGTL:NMDS,262144 X 1 DRAM 01295  TMS4256-15NL
A2U3042 156-2138-00 B0O70000 MICROCKT,DGTL:NMOS, 262144 X 1 DRAM 01295  TMS4256-15NL
AZ2U3051 156-2139-00 BO70000 MICROCKT ,DGTL:NMOS,262144 X 1| DRAM 01295  TMS4256-15NL
A2U3061 156-2545-00 BO70000 MICROCKT ,DGTL:LSTTL,DYN RAM CONT DUAL PORT  B8000¢  156-2545-00
A2U3071 160-3546-00 B070000 MICROCKT,DGTL:STTL,OCTAL 16-IN ADI GATE 80003  160-3546-00
A2U3072 156-0956-02 BQ70000 MICROCKT,DGTL:OCTAL BFR W/3 STATE OUT,SCRN 01295  SN74LS244NP3
A2U3081 160-3547-00 BO70000 MICROCKT,DGTL:STTL,OCTAL 16-IN ADI GATE 80002  160-3547-00
A2U3091 156-0956-02 BO070000 MICROCKT ,DGTL:OCTAL BFR W/3 STATE QUT,SCRN 01295  SN74LS244NP3
A2U3092 156-0956-02 BO70000 MICROCKT,DGTL:OCTAL BFR W/3 STATE OUT,SCRN 01295  SN74LS244NP3
A2U3101 156-0956-02 B070000 MICROCKT,DGTL:OCTAL BFR W/3 STATE OUT,SCRN 01285  SN74LS244NP3
A2U3102 160-3553-00 B070000 MICROCKT,DGTL:STTL,QUAD GATE ARRAY,PRGM 80003  160-3553-00
A203111 156-0956-02 B070000 MICROCKT,DGTL:OCTAL BFR W/3 STATE OUT,SCRN 01285  SN74L5244NP3
A2U3121 156-0985-01 B070000 MICROCKT,DGTL:DUAL S5-INPUT NOR GATE,SCRN 04713 SN74LS260NDS
A2U4011 156-2139-00 B070000 MICROCKT,DGTL:NMDS, 262144 X 1 DRAM 01295  TMS4256-15NL
A2U4012 156-2139-00 B070000 MICROCKT,DGTL:NMOS, 262144 X 1 DRAM 01295 TMS4256-15NL
AZU4021 156-2138-00 BO70000 MICROCKT,DGTL:NMOS, 262144 X 1 DRAM 01295  TMS4256-15KNL
A2U4022 156-2139-00 B070000 MICROCKT ,DGTL:NMOS, 262144 X 1 DRAM 01295  TMS4256-15NL
A2U4031 156-2139-00 B070000 MICROCKT,DGTL:NMOS, 262144 X 1 DRAM 01295  TMS4256-15NL
AZU404] 156-2139-00 B070000 MICROCKT ,DGTL:NMDS,262144 X 1 DRAM 01285  TMS4256-15NL
A2U4042 156-2139-00 BO070000 MICROCKT,DGTL :NMOS, 262144 X 1 DRAM 01295  TMS4256-15NL
A2U4051 156-2139-00 BO070000 MICROCKT,DGTL:NMOS, 262144 X 1 DRAM 01295  TMS4256-15NL
AZU4061 156-1111-00 BO070000 MICROCKT,DGTL:OCTAL BUS TRANSCEIVERS 80008  156-1111-00
A2U4062 156-1111-00 BO70000 MICROCKT,DGTL:OCTAL BUS TRANSCEIVERS 80003  156-1111-00
A2U4091 156-1252-01 B070000 MICROCKT,DGTL:8-LINE-TO-3-LINE PRI ENCOR 01295  SN74LS148NP3
AZU4092 156-0467-02 BO70000 MICROCKT,DGTL:QUAD 2-INP NAND BFR W/OC QUT 01295  SN74LS38NP3
A2U4093 156-0466-02 B070000 MICROCKT,DGTL:QUAD 2-INP NAND BFR,SCRN 01285  SN74LS37NP3
AZUALLL 156-0469-00 B070000 MICROCKT,DGTL:3-LINE TO 8-LINE DECODER 80008  156-0463-00
AZU4121 156-0956-02 B070000 MICROCKT,DGTL:OCTAL BFR W/3 STATE QUT,SCRN 01295  SN74LS244NP3
A2U4122 156-0651-02 BO070000 MICROCKT,DGTL:8-BIT PRL-OUT SER SHF RGTR 01295  SN74LS164NP3
A3 670-7046-04 BO010100 B049999 CIRCUIT BD ASSY:STANDARD 1/0 BO00S  670-7046-04
A3 670-7046-05 B050000 B051209 CIRCUIT BD ASSY:STANDARD 1/0 80009  670-7046-05
A3 670-7046-06 B051210 B059999 CIRCUIT BD ASSY:STANDARD I1/0 B0O00S  ©670-7046-06
A3 670-7046-07 B060000 B069999 CIRCUIT BD ASSY:STANDARD I1/0 80003  670-7046-07
A3 670-8554-00 B070000 CIRCUIT BD ASSY:STANDARD 1/0 80003 6£70-8554-00
A3C104 283-0421-00 B010100 B069933 CAP,FXD,CER DI:0.1UF +80-20%,50V 04222  MDO15C104MAA
A3C106 283-0421-00 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222 MDOLSC104MAA
A3C124 281-0767-00 CAP,FXD,CER DI:330PF,20%, 100V 04222 MALDEC33IMAA
A3C130 281-0767-00 CAP,FXD,CER DI:330PF,20%,100V 04222 MAI0BC33IMAA
A3CL50 281-0767-00 CAP,FXD,CER DI:330PF,20%, 100V 04222 MALOBC33IMAA
A3C164 283-0421-00 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222 MDOLSCI04MAA
A3C204 283-0421-00 BO10100 B069999 CAP, FXD,CER DI:0.1UF,+80-20%, 50V 04222 MDOLSC104MAA
A3C210 283-0421-00 BO10100 B0B9939 CAP, FXD,CER DI:0.1UF,+80-20%,50V 04222 MDO1SCI04MAA
A3C214 283-0421-00 BO10100 B0B6999S CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDOISC104MAA
A3C216 283-0421-00 B010100 80699333 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDO1SC104MAA
A3C220 283-0421-00 B010100 B069998 CAP,FXD,CER DI1:0. 1UF,+80-20%, 50V 04222 MDOISC104MAA
A3C226 283-0421-00 CAP,FXD,CER DI:0.1UF,+80-20%, S0V 04222  MDOISCI104MAA
A3C230 283-0421-00 CAP,FXD,CER DI:0. LUF,+80-20%, 50V 04227  MDOISCL04MAA
A3C240 283-0421-00 B010100 B069339 CAP,FXD,CER DI:0.1UF,+80-20%, S0V 04222  MDO1SC104MAA
A3C254 283-0421-00 CAP,FXD,CER D1:0.1UF,+80-20%, 50V 04222  MDOISC104MAA
A3C264 283-0421-00 CAP,FXD,CER DI1:0.1UF,+80-20%, 50V 04222  MDOISC104MAR
A3C266 283-0421-00 CAP,FXD,CER DI:0.1UF,+B0-20%, 50V 04222  MDO1SC104MAA
A3C270 283-0421-00 CAP,FXD,CER DI1:0.1UF,+80-20%, S0V 04222 MDO1SC104MAA
A3C276 283-0421-00 CAP,FXD,CER DI1:0.1UF,+80-20%, 50V 04227  MDO1SC104MAA
A3C280 283-0422-00 CAP,FXD,CER D1:0.047UF,+80-20%, 50V 04222 MDO15E4737AA
A3C296 283-0421-00 CAP,FXD,CER D1:0.1UF,+80-20%, 50V 04222  MDO1SC104MAA
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A3C300 283-0421-00 B010100 B069999 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDO15C104MAA
A3C304 283-0421-00 B010100 B069999 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDO1SCI04MAA
A3C308 283-0421-00 B010100 B069999 CAP,FXD,CER DI1:0.1UF,+80-20%, 50V 04222  MDOLSC104MAA
A3C310 283-0421-00 B010100 B0B99939 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDO1SC104MAA
A3C314 283-0421-00 B010100 B069399 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222 MDO1SC104MAA
A3C316 283-0421-00 B010100 B069999 CAP,FXD,CER DI:0.1UF,+80-20%,50V 04222  MDO15C104MAA
A3C320 283-0421-00 B010100 8069999 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDO1EC104MAA
A3C324 283-0421-00 B010100 8069999 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDO1E5C104MAA
A3C326 283-0421-00 8010100 B0699399 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDO15C104MAA
A3C336 283-0421-00 B010100 B063939 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDOLEC104MAA
A3C386 283-0422-00 CAP,FXD,CER DI:0.047UF,+80-20%, 50V 04222 MDO15E473ZAA
A3C380 283-0421-00 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDO15C104MAA
A3C394 283-0421-00 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222 MDOLSC104MAA
A3C400 283-0421-00 BO10100 B069999 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDO15C104MAA
A3C401 283-0421-00 B010100 B0G69939 CAP, FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDOLSC104MAA
A3C404 283-0421-00 B010100 B069399 CAP, FXD,CER DI:C.1UF,+80-20%, 50V 04222  MDO15C104MAA
A3C405 283-0421-00 B010100 B069399 CAP, FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDO1SC104MAA
A3C406 283-0421-00 BO010100 B069399 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222 MDO1SC104MAA
A3C407 283-0421-00 B010100 B069293 CAP,FXD,CER DI:0.1UF,+80-20%,50V 04222 MDO1SC104MAA
A3C410 283-0421-00 BO10100 B063999 CAP,FXD,CER D1:0.1UF,+80-20%, 50V 04222  MDOLSC104MAA
A3C414 283-0421-00 BOL10100 8069999 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDOISCI04MAA
A3C416 283-0421-00 8010100 B06993S CAP,FXD,CER DI1:0.1UF,+B80-20%, S0V 04222  MDOLSC104MAA
A3C420 283-0421-00 BO10100 B069993 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222 MDOISCI04MAA
A3C421 283-0421-00 B010100 B063333 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222 MDO1SC104MAA
A3Ca24 283-0421-00 B010100 B063999 CAP,FXD,CER DI:0.1UF,+80-20%, S50V 04222  MDO1SC104MAA
A3C425 283-0421-00 8010100 B053939 CAP,FXD,CER D1:0.1UF,+80-20%, 50V 04222  MDO1SC104MAA
A3C426 283-0421-00 BO010100 B0E9339 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDOLSC104MAA
A3C427 283-0421-00 B010100 B0OC9333 CAP,FXD,CER DI1:0.1UF,+80-20%, 50V 04222  MDO1SC104MAA
A3C436 283-0421-00 BO10100 B069933 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDO15C104MAA
A3C446 290-0287-00 B010100 B069999 CAP, FXD, ELCTLT : 47UF, 20%, 25V 56283  30D476X0025CC4
A3C447 283-0421-00 CAP, FXD,CER DI:0.1UF,+80-20%,50V 04222 MDO1SCL04MAA
A3C450 230-0287-00 CAP, FXD, ELCTLT : 47UF, 20%, 25V 56289  30D476X0025CC4
A3C454 290-0287-00 CAP,FXD,ELCTLT :47UF, 20%, 25V 55289  300476X0025CC4
A3C456 290-0287-00 CAP, FXD,ELCTLT : 47UF, 20%, 25V 56283  30D476X0025CC4
A3C460 283-0421-00 CAP,FXD,CER DI:0.1UF,+80-20%, SOV 04222 MDO1SC104AMAA
A3C464 283-0421-00 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDO1SC104MAA
A3C466 283-0421-00 CAP,FXD,CER DI:0.1UF,+80-20%, 50V (4222 MDOLSC104MAA
A3C470 283-0421-00 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDOISC104MAA
A3C476 283-0421-00 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222 MDOLSC104MAA
A3C480 283-0421-00 CAP,FXD,CER DI:D.1UF,+B0-20%,50V 04222 MDOLSC104MAA
A3C486 283-0422-00 CAP,FXD,CER DI:0.047UF ,+B80-20%, 50V 04222 MDO15E473ZAA
430480 283-0421-00 CAP, FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDO1SC104MAA
A3C485 283-0421-00 CAP,FXD,CER DI:0.1UF,+80-20%,50V 04222  MDOLSCL04MAA
A3(496 283-0421-00 CAP, FXD,CER DI:0.1UF,+80-20%, 5OV 04222  MDOLSC104MAA
A3CR386 152-0581-00 BO51210 SEMICOND DVC,DI:RECT,SI,20V,1A,AS8 04713 INS817
A3DS177 150-1030-00 BO10100 B0EYSSS LT EMITTING DID:RED, 660NM,30MA 15513 SP850211
A3J63 131-05838-00 TERMINAL,PIN:0.48 L X 0.025 SQ PH BRZ 22526  4B283-029
{QUANTITY OF 10)
A3Jb4 131-05838-00 TERMINAL,PIN:0.46 L X 0.025 SQ PH BRI 22526  48283-029
(QUANTITY OF 10)
A3J126 131-0608-00 B010100 BO6S9SS TERMINAL ,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
(QUANTITY OF 2)
A3J170 131-0608-00 BO10100 B072008 TERMINAL,PIN:0.385 L X 0.025 BRZ GLD PL 22526  48283-036
A3J170 131-0589-00 B072007 TERMINAL,PIN:0.46 L X 0.025 SQ PH BRZ 22526  48283-029
(QUANTITY OF 2)
A3Q280 151-0190-00 TRANSISTOR:NPN,SI,TD-92 80008  151-0190-00
A30283 151-1118-00 TRANSISTOR: FE,N-CHAN,S1,T0-38 81483 IRFF122
A3R104 315-0221-00 B010100 B045333 RES,FXD,FILM:220 OmM,5%,0.25W 57688  NTR25J-E220E .
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A3R104 315-0331-00 BOS0000 RES, FXD,FILM:330 OHM,5%,0.25W 57668  NTR25J-E330E
A3R105 315-0331-00 BO010100 B049399 RES,FXD,FILM:330 OHM,5%,0.25# 57668  NTR25J-E330E
A3R105 315-0511-00 B050000 RES,FXD,FILM: 510 OHM,5%,0.25¢ 19701  5043CX510R0J
A3R114 315-0222-00 BO10100 B069999 RES,FXD,FILM:2.2K OHM,5%,0.25W 57668  NTR25J-EQ2K2
A3R120 315-0222-00 BO10100 B069399 RES,FXD,FILM:2.2K OHM,5%,0.254 57668  NTR2SJ-E02K2
A3R124 315-0101-00 RES,FXD,FILM: 100 OHM,5%,0.25W 57668  NTR25J-E 100E
A3R1ZE 315-0472-00 8010100 B069999 RES, FXD, FILM:4.7K OHM,5%,0.25 57668  NTR25J-EQ4K7
A3R130 315-0101-00 RES, FXD,FILM: 100 OHM,5%,0.25W 57668 NTR25J-E 100E
A3R150 315-0101-00 RES,FXD,FILM: 100 OHM,5%,0.25W 57668 NTR25J-E 100E
A3R157 315-0242-00 RES, FXD,FILM:2.4K OHM,5%,0.25W 57668 NTR25J-EQ2K4
A3R166 315-0222-00 RES,FXD,FILM:2.2K OHM,5%,0.25W 57668  NTR25J-E02K2
A3R174 315-0472-00 RES,FXD,FILM: 4. 7K OHM,5%,0.25W 57668  NTRZSJ-EQ4K7
A3R178 315-0331-00 B010100 B063999 RES, FXD, FILM:330 OHM,5%,0.25W 57668 NTR25J-E330E
A3R186 315-0103-00 RES,FXD,FILM: 10K OHM,5%,0.25W 18701  S043CX10KDOJ
A3R187 307-0446-00 RES NTWK,FXD,F1:10K OHM,20%, (9)RES 11236 750-101-R10K
A3R195 315-0103-00 RES,FXD,FILM: 10K OHM,5%,0.25W 19701  5043CX10K00J
A3R200 315-0242-00 BO10100 B069999 RES,FXD,FILM:2.4K OHM,5%,0.25¢ 57668 NTR25J-EQ2K4
A3R201 315-0470-00 BO10100 B063393 RES,FXD,FILM:47 OHM,5%4,0.25W 57668 NTR25J-E47EQ
A3R202 315-0470-00 B010100 B069999 RES,FXD,FILM:47 OHM,5%,0.25W 57668  NTR25J-E47EQ
A3R203 315-0470-00 B010100 B069399 RES,FXD,FILM: 47 OHM,5%,0.254¢ 57668  NTR25J-E47EQ
A3R204 315-0470-00 BO10100 B069933 RES,FXD,FILM: 47 OHM,5%,0.25W 57668 NTR25J-E47EQ
A3R265 315-0103-00 RES,FXD,FILM: 10K OHM,5%,0.25W 19701  5043CX10KDOJ
A3R281 315-0472-00 RES,FXD,FILM:4.7K OHM,5%,0.25+ 57668 NTR2RJ-EQMKT
A3R281 315-0472-00 RES,FXD,FILM:4.7K OHM, 5%,0.25 57668  NTR25J-E04K7
A3R292 315-0472-00 RES,FXD,FILM:4.7K OHM,5%,0.25 57668  NTR25J-EQ4K7
A3R296 315-0222-00 RES,FXD,FILM: 2. 2K OHM, 5%,0.25W 57668  NTR25J-EQ2K2
A3R328 315-0330-00 B010100 B069939 RES,FXD,FILM:33 OHM,5%,0.254 18701  S0430X33R00J

. A3R329 315-0330-00 B010100 B063933 RES,FXD,FILM:33 OHM,5X,0.25W 19701  S043CX33R00V
A3R330 315-0330-00 B010100 B0B993S RES,FXD,FILM:33 OHM,5%.0.25# 18701  S0430X33R0V
A3R331 315-0330-00 B010100 B0B69939 RES,FXD,FILM:33 OHM,5X,0.25 19701  50430CX33R00J
A3R332 315-0330-00 BO010100 8069999 RES,FXD,FILM:33 OHM,5%,0.25# 18701  50430(33R00J
A3R333 315-0330-00 BO10100 8069933 RES,FXD,FILM:33 OHM,5X,0.25¢ 189701  50430X33R0QJ
A3R334 315-0330-00 B010100 80629333 RES,FXD,FILM:33 OHM,5X,0.25+ 189701  S0430(33R00J
A3R335 315-0330-00 B010100 8063333 RES, FXD, FILM:33 OHM,5X,0.254 18701  5043CX33R00J
A3R352 315-0331-00 BO10100 8069399 RES, FXD, FILM:330 OHM,5%,0.254 57668  NTR25J-E330E
A3R356 315-0222-00 RES,FXD,FILM:2.2K OfM,5X,0.25W 57668  NTR23J-EQRK2
A3R383 315-0103-00 RES, FXD, FILM: 10K OHM,5%,0.2W 18701  5043CX10K00J
A3R393 315-0222-00 RES,FXD,FILM:2.2K OHM,5%,0.25 57668 NTR2LJ-EQ2K2
A3R394 315-0103-00 RES, FXD, FTLM: 10K OHM,5%,0.25 13701  50430X10KD0J
A3R428 315-0330-00 BO010100 B0E3333 RES, FXD, FILM: 33 DHM, 5%,0.254 19701  S0430X33R00J
A3R429 315-0330-00 B010100 B0G3333 RES, FXD, FILM:33 OHM,SX,0.25¢ 18701  50430X33R00J
A3R430 315-0330-0C BO10100 B0ES993 RES,FXD,FILM:33 OHM,5X,0.25W 19701  50430(33R00J
A3R431 315-0330-00 BO10100 B0BS99S RES, FXD, FILM:33 OHM, S%¢,0.25M 18701  50430X33R00J
A3R432 315-0330-00 BO010100 B0B3393 RES,FXD,FILM:33 OHM, 5X,0.25d 13701  S0430X33R00J
A3R433 315-0330-00 BO10100 B063933 RES,FXD,FTLM:33 OHM,5X,0.25d 18701  S043CX33R00J
A3R434 315-0330-00 BO10100 B063933 RES, FXD,FILM:33 OHM,5X,0.254 18701  S043CX33R00J
A3R43S 315-0330-00 B010100 B069399 RES,FXD,FILM:33 OHM,5%,0.254 19701  S043CX33R00J
A3R438 315-0750-00 8010100 B089333 RES,FXD,FILM:75 OHM,5X,0.2W 57668 NTR25J-E75EQ
A3R439 315-0750-00 8010100 B063393 RES,FXD,FILM: 75 ORM, ¢, 0.25W 57668 NTR25J-E75E0
A3R44D 315-0750-00 8010100 B0B3399 RES,FXD,FILM:75 OHM, 5X,0.25¢ 57668 NTR25J-E75EQ
A3R441 315-0750-00 B010100 B069993 RES,FXD,FILM:75 OHM,5£.0.254 57668 NTR25J-E75ED
A3R442 315-0750-00 B010100 B0BS399 RES,FXD,FILM:75 ORM,5X,0.25¢ 57668  NTR25J-E75E0
A3R443 315-0750-00 BO010100 B0B9333 RES,FXD,FILM:75 OrM,5X,0.25¢ 57668  NTR25J-E75ED
A3R444 315-0750-00 BO10100 B0639333 RES,FXD,FILM:75 OHM,5X,0.25# 57668 NTR25J-E75EQ
A3R4E0 307-0851-00 RES NTWK,FXD,FI1:(8),220 OfM,2%,0.254 Q1121 3168221
A3R4BA 307-0851-00 B010100 B0E3S33S RES NTWK,FXD.F1:(8),220 OrM,2%,0.254 01121 3168221
A3UI04 156-0478-02 B010100 B0B9933 MICROCKT ,DGTL:DUAL 4-INP & GATE,SCRN 01295  SN74LS21NP3

. A3U106 156-0323-02 B010100 B0E3SS MICROCKT,DGTL-HEX INVERTER,BURN-IN 18324  N74S04(NB OR FB)
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A3UL10 156-0118-03 B010100 B0G9998 MICROCKT ,DGTL:1 DUAL J-K FF,BURN-IN 01295  SN74S5112JP4
A3UL14 156-0735-02 B010100 B069939 MICROCKT,DGTL:4-BIT BISTABLE LCH,SCRN 01295  SN74LS75NP3
A3Ulle 156-0480-02 BO10100 B06999S MICROCKT ,DGTL:QUAD 2-INP & GATE,SCRN, 01295  SN74LSO8NP3
A3U120 156-0388-00 B010100 B069999 MICROCKT ,DGTL:DUAL D FLIP-FLOP 80008  156-0388-00
A3uUl124 156-0735-02 BO010100 B0893%9 MICROCKT ,DGTL:4-BIT BISTABLE LCH,SCRN 01235  SN74LS75NP3
A3U164 156-0388-00 MICROCKT,DGTL:DUAL D FLIP-FLOP 80009 156-0386-00
A3ULT70 156-1172-00 MICROCKT ,DGTL:DUAL 4 BIT BIN CNTR 80009 156-1172-C0
A3UL76 156-0385-00 MICROCKT ,DGTL:HEX INVERTER 80008 156-0385-00
A3U180 156-0479-00 MICROCKT ,DGTL:QUAD 2-INP OR GATE 80009  156-0479-00
A3U190 156-1444-00 MICROCKT ,DGTL:GPIB ADAPTER 80009  156-1444-00
A3U194 156-0427-04 MICROCKT,DGTL : PERIPHERAL INTERFACE ADPTR 04713 MCBB21LD
A3UL96 156-0658-01 MICROCKT ,DGTL : ASYNCHRONOUS COMM INTFC,SCRN 04713  SCE7608LD
A3U204 156-1216-01 B010100 B06II9S MICROCKT,DGTL:QUAD 2 INP NAND BFR,SCRN 01295 SN74537JP4
A3U206 156-0865-02 B010100 B063999 MICROCKT,DGTL:OCTAL D FF W/CLEAR,SCRN 01295  SN74LS273NP3
A3UZ10 156-0480-02 B010100 B069993 MICROCKT,DGTL:QUAD 2-INP & GATE,SCRN, 01295  SN74LSO8NP3
A3u2l2 156-1611-00 BOGO0OC MICROCKT,DGTL:ASTTL,DUAL D TYPE EDGE-TRIG ~ 8000  156-1611-00
A3U214 156-0479-00 B010100 B069999 MICROCKT,DGTL:QUAD 2-INP OR GATE 80008  156-0479-00
A3U216 156-0721-02 B010100 B059999 MICROCKT,DGTL:QUAD ST 2-INP NAND GATES 18324  N74LS132(NBORFB)
A3U216 156-1707-00 BO060000 B0BS999 MICROCKT,DGTL:QUAD 2-INPUT NAND GATE,SCRN 04713 MC7400(NDORJD)
A3U220 156-0180-04 B010100 B069999 MICROCKT,DGTL:QUAD 2 INP NAND GATE, 18324  N74S00(NB OR FB)
A3U224 156-0321-02 BO10100 B069999 MICROCKT ,DGTL:TRIPLE 3 INP NAND GATE 18324  N74510(NB OR FB)
A3U228 156-0645-00 MICROCKT .DGTL:HEX INV ST NAND GATES,14 DIP 80008  156-0645-00
A3U230 156-1111-00 MICROCKT ,DGTL:OCTAL BUS TRANSCEIVERS 80008  156-1111-00
A3U236 156-0816-00 MICROCKT ,DGTL:EIGHT 2-INP 3-STATE BFR, 8000S  156-0816-00
A3U240 156-0365-02 MICROCKT ,DGTL:DRAM CONT,ADRS MUX,REFRESH 80008  156-0965-02
A3U250 156-0383-02 B010100 B069S99 MICROCKT ,DGTL:QUAD 2-INP NOR GATE,SCRN, 18328  N74LS02NB
A3U254 156-0384-02 B010000 B049293 MICROCKT ,DGTL:QUAD 2-INP NAND GATE,SCRN 07263  74LSQ3PCOR
A3U254 156-0467-02 BO50000 B0G9339 MICROCKT ,DGTL:QUAD 2-INP NAND BFR W/OC QUT 01295  SN74LS38NP3
A3U260 156-0386-02 B010100 B069939 MICROCKT ,DGTL: TRIPLE 3-INP NAND GATE,SCRN 07263  74LSIOPCQR
A3uzed 156-0541-00 MICROCKT,DGTL:DUAL 2 TO 4 LINE DCOR/DEMIX  B000S  156-0541-00
A3U266 156-0140-02 MICROCKT ,DGTL:HEX BUFFERS W/OC HV QUT, 18324 N7417(NB OR FB)
A3U270 156-0465-02 B010100 B063333 MICROCKT,DSTL:8-INP NAND GATE,SCRN 01295  SN74LS30NP3
A3U276 156-0718-00 MICROCKT,DGTL: TRIPLE 3-INP NOR GATE 80003  156-0718-00
A3U300 156-0968-03 B010100 B0G9933 MICROCKT,DGTL:NMDS, 16384 X 1 DYNAMIC RAM 04713 MOM41168P20
A3U304 156-0968-03 B010100 B0E9939 MICROCKT .DGTL:NMDS, 163584 X 1 DYNAMIC RAM 04713 MOM41168P20
A3U306 156-0968-03 B010100 B063933 MICROCKT .DGTL:NMDS, 16384 X 1 DYNAMIC RAM 04713 MOM41188P20
A3U3I0 156-0368-03 BO10100 B0G333S MICROCKT . DGTL:NMDS, 16384 X 1 DYNAMIC RMM 04713 mMoMal168P20
A3U314 156-0968-03 B010100 B06393S MICROCKT,DGTL:NMDS, 16384 X 1 DYNAMIC RAM 04713  MOM4l1188P20
A3U316 156-0968-03 B010100 8069383 MICROCKT,DGTL:NMDS, 16384 X 1 DYNAMIC RAM 04713 MCM41188P20
A3U320 156-0968-03 B010100 B0B3S39 MICROCKT ,DGTL:NMOS, 18384 X 1 DYNAMIC RAM 04713  MCM41188P20
A3U324 156-0968-03 B010100 B063333 MICROCKT ,DGTL:NMDS,. 16384 X 1 DYNAMIC RAM 04713  MCMA116BP20
A3U326 156-0968-03 BO10100 B0B933S MICROCKT ,DGTL:NMDS, 16384 X 1 DYNAMIC RaM 04713 MCM4116BP20
A3U336 156-1014-01 BOI1010Q B0B33S MICROCKT,DGTL:S BIT ODD/EVEN PTY GEN/CHQR 01235  SN745280NP3
A3U356 156-1172-00 MICROCKT,DSTL:DUAL 4 BIT BIN ONTR 80009  156-1172-00
A3U360 156-0718-00 MICROCKT,DGTL: TRIPLE 3-1NP NOR GATE 80002  156-0718-00
A3U3B4 156-0645-00 MICROCKT .DGTL:HEX INV ST NAND GATES,14 DIP 80008  156-0845-00
A3U366 156-0382-02 MICROCKT,DETL:QUAD 2 INP NAND GATE BURN 18328 NT4LSOONB
A3U370 156-0464-00 MICROCKT . DGTL:DUAL 4-INP NAND GATE BO00S  155-04B64-00
A3U376 156-0916-00 MICROCKT,DGTL:EIGHT 2-INP 3-STATE BFR, 80008 156-0916-00
A3U380 156-0878-00 MICROCKT,DSTL:QUAD LINE DRIVER BOOOS  1356-0879-00
A3Ui386 156-0878-00 MICROCKT, DGTL:QUAD LINE RECIEVER 80003  156-0878-00
A3U3%0 156-0093-00 MICROCKT, DGTL:HEX INV BUFFER 8000S  156-0093-00
A30400 156-0968-00 BO010100 B0ESSSS MICROCKT DGTL-NMOS. 18384 X | DYNAMIC RAM TK1510 STC4116-3D
A3U404 156-0968-00 B010100 B0GSSSS MICROCKT . DGTL:NMDS, 16384 X 1 DYNAMIC RAMM TK1510 STC4118-3D
A3U406 156-0968-00 B010100 8069358 MICROCKT . DETL:NMDS, 16384 X 1 DYNAMIC RAM TKI510 STC4116-3D
AZL410 156-0368-00 B010100 B0E9333 MICROCKT,DGTL:NM0S, 16384 X 1 DYNAMIC RAM TK1510 STC4116-3D
43414 156-0368-00 B010100 BOESSSS MICROCKT ,DETL:NMDS, 16384 X 1 DYNAMIC RAM TKI510 STC4116-3D
A3U416 156-0368-00 BO10100 B0B99SS MICROCKT ,DGTL:NMDS, 16384 X 1 DYNAMIC RAM TK1510 STC4116-3D .
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A3U420 156-0968-00 B010100 B063399 MICROCKT,DGTL:NMOS, 16384 X 1 DYNAMIC RAM TK1510 STC4116-3D
A3u424 156-0968-00 BO010100 B069959 MICROCKT,DGTL:NMOS, 16384 X 1 DYNAMIC RAM TK1510 STC4116-3D
A3L426 156-0968-00 B010100 B0699399 MICROCKT,DGTL:NMOS, 16384 X 1 DYNAMIC RAM TK1510 STC4116-3D
A3U436 156-1714-01 BO1010O B069999 MICROCKT,DGTL:9 BIT ODD/EVEN PTY GEN/CHKR 01295  SN745280NP3
A3U460 156-1111-00 BO10100 B063939 MICROCKT,DGTL:0CTAL BUS TRANSCEIVERS 80003 156-1111-00
A3LM4B4 156-1111-00 BO10100 B069999 MICROCKT,DGTL:0CTAL BUS TRANSCEIVERS 80009 156-1111-00
A3U466 156-1111-00 MICROCKT, DGTL:OCTAL BUS TRANSCEIVERS 80008 156-1111-00
A3U470 156-0469-00 MICROCKT,DGTL:3-LINE TO 8-LINE DECOOER 80003  156-0469-00
A3U476 156-0866-00 MICROCKT,DGTL:13 INP NAND GATES 80008  156-0866-00
A3U480 156-0718-00 MICROCKT,DGTL: TRIPLE 3-INP NOR GATE 80008  156-0718-00
A3U486 156-1414-00 MICROCKT,DGTL:TTL,OCTAL GPIB XCVR DATA BUS 80009 156-1414-00
A3U490 156-1459-00 MICROCKT,DGTL:TTL,GPIB BUS MGT CKT 01295 SN75162A(N OR J)
A3U484 156-1545-00 MICROCKT, DGTL:NMOS, PROGRAMMABLE TIMER MDL 04713  MCB840PDS
A3U4% 156-1336-01 MICROCKT,DGTL:NMOS, SYNC COMM ELEMENT 27014 INSB250(D OR N)
A3VR3S50 152-0195-00 B010100 B069999 SEMICOND DVC,DI:ZEN,SI,5.1V,5%.0.4W,D0-7 04713  SZ11755RL
Al 670-7102-00 B010100 B051179 CIRCUIT BD ASSY:TAPE DRIVE 80008 670-7102-00
A4 670-8863-00 B051180 CIRCUIT BD ASSY:TAPE DRIVE 80008  670-8863-00
A4CL1I 290-0162-00 CAP,FXD,ELCTLT: 22UF , 20%, 35V 05397  T110C226MO35AS
AdC12] 283-0421-00 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDO15C104MAA
A4C136 290-0755-00 CAP, FXD, ELCTLT : 100UF , +50%-20%. 10wVDC 54473  ECE-A10V100L
A4C138 283-0421-00 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDO1SC104MAA
A4C141 290-0748-00 CAP,FXD, ELCTLT : 10UF ,+50-20%, 25#VDC 54473  ECE-BIEV100S
A4C142 285-10449-00 CAP, FXD, PLASTIC:0.01UF, 1%,200V 14752 23081C103F
A4C143 285-1049-00 CAP, FXD, PLASTIC:0.01UF, 1%, 200V 14752 23081C103F
A4CL71 283-0421-00 CAP, FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDO15C104MAA
A4C173 290-0804-00 CAP, XD, ELCTLT: 10UF,+50-10%, 25V 55680 ULBIE10OTAAANA
A4C174 290-0804-00 CAP,FXD, ELCTLT: 1CUF,+50-10%, 25V 55680  ULB1E1DQTAAANA
A4C242 283-0421-00 CAP, FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDQL5C104MAA
A4C321 283-0421-00 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDO15C104MAA
A4C325 283-0421-00 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDO15C104MAA
A4Cals 290-0725-00 CAP, FXD, ELCTLT: 100UF ,+75-10%, S0V 56289  300107G0S00HS
A4C453 283-0421-00 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222 MDOLSC104MAA
A4C4T1 283-0421-00 CAP, FXD,CER DI:0.1UF ,+80-20%, 50V 04222  MDO1SC104MAA
4C531 283-0421-00 CAP FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDO1SC104MAA
A4C533 2681-0770-00 CAP,FXD,CER DI:1000PF,20%,100V 04222 MA101C102MAA
A4CS35 283-069E-00 CAP,FXD,MICA DI:390PF, 1%, 500V 00853 D155F391F0
A4CBO5 283-0421-00 CAP,FXD,CER DI:0.1UF,+80-20%,50V 04222  MDOISCI04MAA
A4CB06 283-0421-00 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDOISCI04MAA
A4CE21 283-0672-00 CAP,FXD,MICA DI:200PF, 1%, 500V 00853  D155F2010F0
h4CE22 283-0672-00 CAP,FXD,MICA DI:200PF,1%,500V 00853  D155F2010F0
A4CET1 290-0804-00 CAP,FXD,ELCTLT: 10UF,+50-10%, 25V 55680  ULB1E1DOTAAANA
A4CR114 152-0400-00 SEMICOND DVC,DI:RECT,SI,400V,1A 04713  SRIS77K
A4CRZ216 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)
A4CR217 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA, 30V, 00-35 03508 DA2527 (1IN4152)
AACR4E] 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)
A&CRS7] 156-1450-00 MICROCKT, LINEAR:DIODE ARRAY 02735 CA3141E
A4FB13 158-0021-00 FUSE,CARTRIDGE: 3AG, 2A, 250V, FAST BLOW 71400  AGC-OW-2
A4J21 131-0583-00 TERMINAL,PIN:0.46 L X 0.025 SQ PH BRZ 22526  4B283-029
(QUANTITY OF 11)
AsJ22 131-0589-00 TERMINAL ,PIN:0.46 L X 0.025 SQ PH BRZ 22526  48283-028
(QUANTITY OF 10)
R&J23 131-0608-00 TERMINAL ,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-03b6
(QUANTITY OF 5)
AdJza 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
(QUANTITY OF 8)
A4Jz5 131-0608-00 TERMINAL ,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
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A&J26 131-0583-00 TERMINAL,PIN:0.46 L X 0.025 SQ PH BRZ 22526 48283-029
(QUANTITY OF 2)
AdL21l 108-1053-0C COIL,RF:FIXED, IMH 80009  108-1053-00
A4LBIL 108-0422-00 COIL,RF:FIXED,80UH 8000¢  108-0422-00
A4Q105 151-0657-00 TRANSISTOR : DARLINGTON, PNP,S1,T0-220 04713 SJE1973
A4Q115 151-0190-00 TRANSISTOR:NPN, SI,T0-92 80008  151-0190-00
A4Q165 151-0190-00 TRANSISTOR:NPN, SI,T0-92 80005  151-0180-00
A40205 151-0656-00 TRANSISTOR : DARLINGTON,NPN,SI,T0-220 02735 2NB042
A40405 151-0656-00 TRANSISTOR: DARLINGTON, NPN,SI,TO-220 02735  2N6044
40411 151-0190-00 TRANSISTOR:NPN,SI,T0-92 80008  151-0190-00
AdQ41z 151-0190-00 TRANSISTOR:NPN,S1,T0-92 80003  151-0190-00
A40505 151-0657-00 TRANSISTOR:DARLINGTON,PNP,ST,T0-220 04713 SJE1973
£4Q605 15i-0657-00 TRANSISTOR: DARLINGTON, PNP,SI,T0-220 04713  SJE1973
A4QB34 151-0180-00 TRANSISTOR:NPN,S1,T0-92 80003  151-0190-00
A4Q635 151-0188-00 TRANSISTOR: PNP,SI,T0O-92 8000S  151-0188-00
A4R112 315-0821-00 RES,FXD, FTLM:820 OHM,5%,0.25W 19701  5043CX820R0J
AdR113 315-0102-00 RES, FXD,FILM: 1K OHM,5%,0.25W 57668  NTR25JEQLKD
AdRLLS 301-0272-00 RES, FXD,FILM:2. 7 K OHM,5%,0.5W 80009 301-0272-00
A4RILE 315-0472-00 RES, FXD, FILM: 4.7 OHM, 5%, 0.25W 57668  NTR25J-EC4KT
AdRLLT7 315-0472-00 RES, FXD,FILM:4.7K OHM,5%,0.25W 57668  NTR2SJ-EQ4K7
A4R135 315-0472-00 RES,FXD,FILM:4.7K OHM,5%,0.25W 57668  NTR25J-EQ4K7
A4R136 315-0472-00 RES,FXD,FILM:4.7K OHM,5%,0.25W 57668  NTR25J-EQ4K7
AdR144 321-0346-00 RES,FXD.FILM:38.2K OHM,1%,0.125W,TC=TO 19701  S043ED39K20F
A4R145 321-0354-00 RES,FXD,FILM:47.5K OHM.1%.0.125W,TC=TO 19701  S043ED47KS0F
A4R146 321-0381-00 RES,FXD.FILM:90.9K OHM,1%,0.125W,TC=T0 07716  CEADS0301F
AdR241 315-0272-00 RES,FXD.FILM:2.7K OHM,5%,0.25¢ 57668  NTR25J-E02K7
Ad4R245 315-0821-00 RES, FXD,FILM:820 OHM,5%,0.25W 19701  5043CX820R0J
A4RZ70 315-0103-00 RES, FXD, FILM: 10K OHM,5%,0.25W 18701  5043CX10K00J
A4R271 315-0220-00 RES,FXD,FILM:22 OHM,5%,0.25 18701  5043CX22RO0J
AdR272 315-0220-00 RES,FXD,FILM:22 OHM,5%,0.25W 18701  5043CX22R00J
A4R31S 315-0243-00 RES, FXD, FILM: 24K OHM,5%,0.25W 57668  NTR25J-E24K0
AdR316 315-0243-00 RES, FXD,FILM: 24K OHM, 5%, 0.25W 57668  NTR2SJ-E24K0
A4R345 321-0391-00 RES,FXD,FILM: 115K OHM, 1%,0.1254, TC=T0 07716  CEAD11502F
L4R347 321-0285-00 RES,FXD,FILM:10.0K OHM,1%,0.125W,72=T0 19701  5033ED10KOF
AdR351 321-0393-00 RES,FXD,FILM: 121K OHM,1%,0.125W,TC=TO 18701  S043ED1Z21KOF
A4R3BS 307-0706-00 RES NTWK,FXD,F1:4,10K OHM,2%,.0.2W EA 01121 2088103
A4R371 315-0103-00 RES, 7XD,FILM: 10K OHM,5%,0.25W 18701  5043CX10K00J
AdR413 315-0102-00 RES,FXD,FILM: 1K OHM,5%,0.25W 57668  NTR25JEQIKD
A4R414 315-0102-00 RES.FXD.FILH:lK OHM, 5£,0.25W 57668  NTRZSJEOIKO
A4R421 307-0706-00 RES NTWK,FXD,FI:4,10€ OHM,2%,0.2W EA 01121 208B103
AdR422 315-0103-00 RES,FXD,FILM: 10K OHM,5%,0.25+ 18701  5043CX10K00J
A4R423 315-0103-00 RES,FXD,FILM: 10K OHM,5%,0.25 19701  5043CX10x00J
A4R44] 311-1235-00 RES, VAR, NONw : 100K OHM, 0.5« 32837  3386F-T04-104
R4RA4S 321-0274-00 RES,FXD,FILM:6.98K OHM,1%,0.125W,TC=TO 19701  5043EDEKSB0F
A4R44LE 315-0300-00 RES,FXD,FILM:30 OHM,5%,0.25W 19701  5043CX30R00J
AdRA47 321-0288-00 RES,FXD,FILM:10.0K OHM,1%,0.125,TC=T0 19701  S033ED1OKOF
A4RA48 321-0320-00 RES,FXD,FILM:21.0K OHM, %.0.125W,TC=TO 19701  5033ED21KO00F
A4R4A51 321-0393-00 RES,FXD,FILM: 121K OHM,14,0.1254,TC=TO 19701  5043£D121KOF
AdR4S2 321-0393-00 RES,FXD,FILM: 121K OHM,%,0.1254,TC=TO 19701  5043ED121KOF
A4RAS3 321-0383-00 RES, FXD,FILM: 121K OHM, 1%,0.1254,TC=TO 19701  S043ED121KOF
A4R4S4 315-0.03-00 RES,FXD,FILM: 10K OtM . %,0.25W 19701  5043CX10K00J
A4RSD0 315-0242-00 RES,FXD,FILM:2.4K %, 0. 25“ 57668  NTR25J-E02K4
A4RS32 315-0100-00 RES,FXD,FILM: 10 OH‘I,S ,0.2 19701  5043CX10RR00J
A4R53S 315-0332-00 RES,FXD,FILM:3.3K OH,5%,0.2 57668  NTR25J-E03K3
AJRS36 321-0460-00 RES,FXD,FILM: 604K OHM, 1%,0. 125.' TC=T0 07716  CEADBO40ZF
A4R542 315-0622-00 RES,FXD,FILM:6.2K OHM,5%,0.25W 18701  5043CX6K200J
A4R543 321-0272-00 RES,FXD,FILM:6.85K OHM,1%,0.125W,TC=T0 18701  S043EDBKBS0F
A4RS45 315-0103-00 RES, FXD,FILM: 10K OHM,5%,0.254 18701  5043CX10K00J
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A4R551 315-0512-00 RES, FXD, FILM: 5. 1K OHM, 5%,0.25W 57668  NTR25J-E05K1
A4RS561 321-0216-00 RES,FXD,FILM:1.74K OHM,1%,0.125W, TC=TO 07716  CEAD17400F
A4RSE5 321-0216-00 RES,FXD,FILM:1.74K OHM, 1%,0.125W, TC=TO 07716  CEAD17400F
A4RB00 315-0242-00 RES,FXD, FILM:2.4K OHM,5%,G.25 57668  NTR25J-E0ZK4
A4RE23 321-0147-00 RES,FXD,FILM:332 OHM,1%,0.125W, TC=T0 07716  CEAD332ROF
A4RB24 321-0147-00 RES, FXD,FILM:332 OHM,1%.0.125W,TC=TC 07716  CEAD332ROF
A4RB31 315-0472-00 RES,FXD,FILM:4.7K OHM, 5%,0.25¢ 57666  NTR25J-E04K7
A4RB3? 315-0103-00 RES, FXD, FILM: 10K OHM,5%,0.25W 18701  5043CX10K00J
A4RB33 315-0103-00 RES,FXD, FILM: 10K OHM,5%,0.254 18701  5043CX10K00J
A4RB37 315-0333-0C RES, FXD, FILM: 33K OHM,5%,0.25¢ 57668  NTR25J-E33KO
A4RB38 315-0472-00 RES,FXD,FILM:4.7K OHM,5%,0.25W 57666  NTR25J-E04K7
A4RB3G 315-0152-00 RES, FXD, FILM: 1. 5K OHM, 5%,0.25W 57668  NTR25J-EOQIKS
A4RBAL 321-0272-00 RES, FXD, FILM:6.65K OHM,1%,0.125W, TC=TO 19701  S043EDGKBS0F
AdRB42 321-0460-00 RES, FXD, FILM: 604K OHM, 1%,0.125W,TC=T0 07716 CEADGO402F
A4RB43 315-0154-00 RES, FXD, FILM: 150K OHM, 5%,0.25W 57668  NTR25J-E150K
A4RB44 315-0103-00 RES, FXD, FILM: 10K DHI.S%.O.ESH 18701  5043CX10K00J
A4RBAS 315-0332-00 RES, FXD,FILM:3.3K OHM, 5%,0.25W 57668  NTR25J-E03K3
A4REEL 321-0289-00 RES, FXD, FILM: 10.0K OfM, % 0 125W, TC=T0 18701  5033ED10KOF
A4RB62 321-0216-00 RES,FXD,FILM:1.74K OHM, 1%,0.125W, TC=T0 07716  CEAD17400F
A4REB3 321-0289-00 RES,FXD,FILM: 10.0K OHM, 1%,0.125W, TC=TO 18701  S5033ED1OKOF
A4REB4 315-0102-00 RES,FXD,FILM: 1K OHM,5%,0.25W 57668  NTR25JEOIKO
A4RBES 321-0289-00 RES.FXD,FILM:10.0K OHM,1%,0.125%,TC=TO 18701  5033ED10KOF
A4RE6E 321-0216-00 RES,FXD,FILM:1.74K OHM,1%,0.125, TC=TO 0771€  CEAD17400F
A4R667 321-0283-00 RES,FXD,FILM:10.0K OHM,1%,0.125W,TC=TO 18701  S033ED10KOF
AA4REE8 315-0103-00 RES.FXD,FILM: 10K OHM,5%,0.254 18701  5043CX10K00J
A4TP131 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
(QUANTITY OF 8)
RATP1S0 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
A4TP1S! 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
A4TP1BS 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 8RZ GLD PL 22526  48283-036
A4TP16E 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
AATP235 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
RATP331 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLO PL 22526  48283-036
(QUANTITY OF 10)

AA4TP335 131-0608-00 TERMINAL ,PIN:0.365 L X 0.025 BRZ GLD PL 22526  4B8283-036
AATP33B 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526 48283-036
A4TP44] 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
A4TPS54 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
ALTPBSD 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
A4TPES1 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
Asu1zl 156-0388-00 mICROCKT ,DGTL:DUAL D FLIP-FLOP 80008  156-0388-00
A4U125 156-0679-01 MICROCKT,DGTL:4-BIT BINARY ADDER,SCRN 04713 SN74LS2B3NDS
A4UL31 160-0736-00 MICROCKT , DGTL:MICROCMPTR,6500/1 CUSTOMMA SK 80008  160-0796-00
A4U151 156-0956-02 MICROCKT,DGTL:OCTAL BFR W/3 STATE OUT,SCRN 01285  SN74LS244NP3
4U155 156-1111-0C MICROCKT ,DGTL:0CTAL BUS TRANSCEIVERS 80008 156-1111-00
R&ULB1 155-0247-00 MICROCKT ,DGTL:TAPE CONTROLLER M223B 80008  155-0247-00
A&ULT71 156-0475-00 MICROCKT ,DGTL :QUAD 2-INP OR GATE 80008  156-0479-00
ALU321 156-1225-01 MICROCKT, LINEAR:DUAL COMPARATOR, SCREENED 01295  LM393P3
A4U325 156-0673-01 MICROCKT ,DGTL:4-BIT BINARY ADDER,SCRN 04713  SN74L5283NDS
a4usal 156-0143-02 MICROCKT ,DGTL:RETRIG MONOSTARLE MV, W/CLEAR 01295  SN74122NP3
241355 156-0495-02 MICROCKT, LINEAR:QUAD OPNL AMPL,SELECTED 01295 LM32404
A4U37L 156-0153-02 MICROCKT ,CGTL:HEX INVERTER BUFFER,SCRN 18324  N7406(NB OR FB)
A&U521 156-0058-02 MICROCKT,DGTL:HEX INV,SCRN 18324  N7404(NB OR FB)
AaUS25 158-1172-00 MICROCKT ,DGTL:DUAL 4 BIT BIN CNTR 80008 156-1172-00
A4US45 156-1284-00 MICROCKT,LINEAR:DUAL OPNL AMPL/DUAL COMPTR 04713  MC3405P
A4US5] 156-0385-00 MICROCKT .DGTL:HEX INVERTER 80003  156-0385-00
A4U555 156-0644-03 MICROCKT,DGTL:QUAD BILATERAL SWITCH,BURN-IN 02735 CD40668FX
AlUB27 156-1160-00 MICROCKT, LINEAR:VOLTAGE REGULATOR 04713  MC78L12ACG
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A4YE25 158-0224-00 XTAL UNIT,QTZ:4.0MHZ,0. 1%, ANTIRESONANT 34630 ORDER BY DESCR
AS 650-0254-00 TAPE TRANSPORT: 8000¢  650-0254-00
ASAL050 118-1410-00 HEAD, RCDG,MAG T:W/CHASSIS 11982  DCA21P007N-35C16
AS5B1050 147-0054-02 MOTOR,DC: 7600 RPM, 12V W/CONNECTOR 80009  147-0054-02
ASDS2 152-0621-00 SEMICOND DVC,DI:LED,GAAS,1.5MW, [F=100MA 03508 LEDS6
ASS1 131-2541-0! CONTACT, ELEC:COPPER-BERYLLIUM, PLATED 80009 131-2541-01
A5S2 131-2541-01 CONTACT, ELEC:COPPER-BERYLLIUM, PLATED 8000¢  131-2541-01
ASAL 870-6755-00 CIRCUIT BD ASSY:SENSOR 8000¢ 670-6755-00
ASALJLIL 131-0589-00 TERMINAL,PIN:0.46 L X 0.025 SQ PH BRZ 22526  48283-028
(QUANTITY OF 3)
ASALRLL 315-0161-00 RES,FXD,FILM: 160 OHM,5%,0.25W 57668  NTR25J-E 160E
ASALULL 156-1440-00 MICROCKT , SW:OPTICAL INTERRUPTER 09018  H22A5
ASAZ 670-6754-00 B010100 B010199 CIRCUIT BD ASSY:CARTRIDGE STATUS 8000% 70-6754-00
ASA2 670-6754-01 B010200 CIRCUIT BD ASSY.CARTRIDGE STATUS 80008  670-6754-01
ASA2ZC] 283-0421-00 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222 MDO1SC104MAA
ABA2C3 283-0421-00 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDO1SC104MAA
ASAZCLL 283-0421-00 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDO1SC104MAA
A542C30 283-0421-00 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDO1SC104MAA
ASA2JL 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526  4B2B3-036
(QUANTITY OF 3)
ASA2J2 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
(QUANTITY OF 8)
ASAZQL 151-0628-00 XSTR, PHOTO:NPN,SI,T0-18 07263 FPT220
ASAZRA 315-0161-00 RES, FXD,FILM: 160 OHM,S5%,0.25 57666 NTR25J-E 160t
ASAZRS 315-0101-00 RES,FXD,FILM:100 OHM,5%.0.254 57668  NTRZSJ-E 100E
ASAZRE 315-0106-00 RES,FXD,FILM: 10M OHM,5%,0.25W 01121 CB1065
ASAZRB 315-0333-00 RES, FXD,FILM: 33K OHM,5%,0.25W 57668 NTR25J-E33K0
ASAZRS 315-0123-00 RES, FXD,FILM: 12K OHM,5%,0.25W 57668  NTR2XJ-E12K0
ASAZR10 315-0202-00 RES, FXD,FILM: 2K OHM,5%,0.254 57668 NTR25J-E 2K
ASAZR13 315-0512-00 RES, FXD,FILM:5.1K OHM,5%,0.254 57668  NTR25J-EQSKI
K5AZR14 315-0332-00 RES, FXD,FILM:3.3K OHM,5%,0.25 57668 NTR25J-EQ3K3
ASAZR1E 315-0822-00 RES,FXD,FILM:B.2K OHM,5%,0.25¢ 19701  50430X8K200J
ASAZR1E 315-0332-00 RES, FXD,FILM:3.3K (i, 55,0.254 57668  NTR25J-EC3K3
ABAZR1G 315-0473-00 RES, FXD,FILM: 47K OHM,5%,0.25 57668 NTR25J-E47K0
ABAZR2Q 315-0103-00 RES, FXD, FILM: 10K OHM,5%,0.25¢ 19701  S043CX10K00J
ASAZR22 315-0162-00 RES,FXD,FILM:1.6K OHM,5%,0.25 18701  5043CX1KE00M
ASAZR24 315-0103-00 RES,FXD,FILM: 10K OHM,5%,0.25¢ 19701  5043CX10KD0J
ASA2ZR26 315-0222-00 RES,FXD,FI1LM:2.2K OHM,5%,0.25 57668  NTR25J-E0ZK2
ASAZR28 315-0103-0C RES,FXD,FILM: 10K OHM,5%,0.25 19701 5043CX10K00J
ASA2TP1 131-0608-00 TERMINAL,.PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
ASA2TPY 131-0608-00 TERMINAL ,PIN:0.365 L X 0.025 BRZ GLD PL 22528  48283-036
ASAZTP2S 131-0608-00 TERMINAL ,PIN:0.385 L X 0.025 BRZ LD PL 22526  48283-036
ASAZUL 156-1284-00 MICROCKT . LINEAR:DUAL OPNL AMPL/DUAL COMPTR 04713  MC3403P
Ag 670-7048-02 CIRCUIT BD ASSY:FRONT PANEL CONTROL 8000¢  670-7048-02
ABC3L 283-0421-00 CAP,FXD,CER DI:0.1UF,+80-20%,50V 04222  MDOISCLO4MAA
ABCAL 283-0421-00 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDOISC104MAA
ABCSL 283-0421-00 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222 MDO15C104MAA
ABCEL 283-0421-00 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222 MDOISC104MAA
ABCES 283-0421-00 CAP, FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDOISC104MAA
ABL245 283-0177-00 CAP,FXD,CER DI:1UF,+80-20%, 25V 04222  SR30ZE105ZAATR
ABC248 283-0111-00 CAP,FXD,CER DI:0.1UF,20%.50V 03387 C330C104MSULICA
ABC255 283-0421-00 CAP,FXD,CER DI:0.1UF +80-20%,50V 04222  MDOISCIC4MAA
ABC264 283-0421-00 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDO1SC104MAA .
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ABC271 283-0421-00 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222 MDO1SC104MAA
ABC285 283-0421-00 CAP,FXD,CER DI:0.1UF,+80-20%, 50V 04222  MDO15C104MAA
ABC351 283-0203-00 CAP,FXD,CER DI:0.47UF,20%, 50V 04222  SR305SCA74MAA
ABC366 283-0177-00 CAP,FXD,CER DI: 1UF,+80-20%,25V 04222  SR302E105ZAATR
ABCR355 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M4,30V,D0-35 03508 DA2527 (1N4152)
ABJB4 131-1425-00 CONN,RCPT, ELEC:RTANG HEADER,1 X 36,0.1 SP 22526  65521-136
ABJBS 131-1425-00 CONN,RCPT, ELEC:RTANG HEADER,1 X 36,0.1 SP 22526 65521-136
ABJ8E 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
(QUANTITY OF 4)
ABLS355 118-1427-00 XOCR,AUDIO:6V,30MA, 1-4. 2KHZ TK1066 (QMB-06 (SEALED)
ABQ351 151-0190-00 TRANSISTOR:NPN,SI, TO-92 8000  151-0130-00
ASRS 307-0648-00 RES NTWK,FXD,FI:8,100 OHM,2%,0.125 W 01121 3168101
ACRB1 315-0302-00 RES,FXD,FILM: 3K OHM,5%,0.25W 57668  NTR25J-EO3KO
ABRES 315-0103-00 RES, FXD, FILM: 10K OHM,5%,0.25W 18701  5043CX10K00J
ABR7S 315-0302-00 RES, FXD, FILM: 3K OHM,5%,0.25+ 57668  NTR25J-EQ3KO
ABRI1 315-0302-00 RES, FXD, F1LM: 3K OHM, 5%, 0.25¢ 57668  NTR25J-E03KD
ABRSZ 315-0302-00 RES, FXD, FILM: 3K OHM,5%,0.25 57668  NTR25J-EQ3KD
ABRA3 315-0302-00 RES, FXD, FILM: 3K OHM,5%,0.25¢ 57668  NTR25J-EQ3KD
ABRLOS 315-0331-00 RES, FXD, FILM: 330 OHM,5%,0.25 57668  NTR25J-E330E
ABR158 307-0650-00 RES NTWK,FXD,F1:9,2.7K OHM,5%,0.150w 11236  750-101-R2.7K
ABR251 315-0302-00 RES, FXD, FILM: 3K OHM, 5%.0.25W 57668  NTR25J-EQO3KO
ABR252 315-0302-00 RES, FXD, FILM: 3K OHM, 5%, 0.25 57668  NTR25J-E03K0
ABR253 315-0302-00 RES, FXD, FILM: 3K OHM,5%,0.25¢ 57668  NTR25J-E03K0
ABRZE! 315-0331-00 RES,FXD, FILM:330 OHM,5%,0.25W 57668  NTR25J-E330E
ABR262 315-0331-00 RES, FXD, FILM:330 OHM,5%,0.25 57668  NTR23J-E330E
ABRZ63 315-0331-00 RES, FXD, FILM:330 OHM,5%,0.254 57668  NTR25J-E330E
ABR265 315-0302-00 RES, FXD, FILM: 3K OHM, 5X,0.25 57668  NTR25J-EC3KD
ABRZ85 315-0302-00 RES, FXD, FILM: 3K OHM, SX,0.25W 57668  NTR25J-EQ3KO
ABRZ35 315-0331-00 RES, FXD, FILM: 330 OHM,5%,0.25W 57668 NTR25J-E330E
ABR256 315-0181-00 RES, FXD, FILM: 180 OHM,5%,0.25W 57668  NTR25J-E180E
ABR305 307-0648-00 RES NTWK,FXD,F1:8,100 OHM,2%,0.125 W 01121 3168101
ABR343 315-0471-00 RES,FXD,FILM:470 OH,5%,0.25 . 57668  NTR25J-E470E
ABR344 315-0302-00 RES, FXD, FILM: 3K O+M,54,0.254 57668  NTR25J-E03K0
ABR351 315-0102-00 RES,FXD,FILM: 1K OHM, 5%, 0.25¢ 57668  NTR25JEQLKO
ABR352 315-0102-00 RES,FXD,FILM: 1K OHM,5,0.25W 576668  NTR25JEQLIKO
ABR3B5 315-0302-00 RES,FXD,FILM:3K OHM,5%,0.25+ 57668  NTR25J-EQ3KO
ABR3B6 315-0512-00 B010100 B010138 RES,FXD, FILM:5.1K OHM,5%,0.25¢ 57668 NTR25J-EQ5KI
ABR366 315-0103-00 BO1013% RES, FXD, FILM: 10K OHM,5%,0.25# 19701  5043CX10K00J
ABR367 315-0473-00 RES,FXD,FILM:47K OHM,5%.,0.25+ 57668  NTR25J-E47KO
ABR368 315-0302-00 RES,FXD,FILM: 3K OHM,54,0.25W 57668  NTR25J-EQ3KO
ABR371 315-0302-00 RES,FXD,FILM: 3K OHM,5%,0.25W 57668  NTR25J-EQ3KD
ABR372 315-0302-00 RES,FXD,FILM: 3K OHM 5%¢,0.25W 57668  NTR25J-EQ3KO
ABR373 311-1230-00 RES, VAR, NONWW: TRMF, 20K OHM, 0. 5 32997 3386F-T04-203
ABS265 260-1721-00 SWITCH,ROCKER: 8,5PST, 125MA, 30VDC 81073  765B08S
ABU121 156-0302-02 MICROCKT ,DGTL:DUAL 2-INP NAND DRVR,SCRN 01285  SN75452PP3
ABUL22 156-0302-02 MICROCKT,DGTL:DUAL 2-INP NAND DRVR,SCRN 01285  SN75452PP3
ABU123 156-0302-02 MICROCKT,DGTL:DUAL 2-INP NAND DRVR,SCRN 01295  SN75452PP3
ABU125 156-0302-02 MICROCKT,DGTL:DUAL 2-INP NAND DRVR,SCRN 01295  SN75452PP3
ABU126 156-0302-02 MICROCKT,DGTL:DUAL 2-INP NAND DRVR,SCRN 01295  SN75452PP3
ABUL27 156-0302-02 MICROCKT,DGTL:DUAL 2-INP NAND DRVR,SCRN 01295  SN75452PP3
ABU131 156-1454-00 MICROCKT,DGTL: TTL,8-0UTPUT DISPLAY DRIVER 27014 DS8654 (N OR J)
ABU13S 156-0865-02 MICROCKT ,DGTL:OCTAL D FF W/CLEAR,SCRN 01295  SN74LS273NP3
ABU141 156-0391-02 MICROCKT ,DGTL:HEX LATCH W/CLEAR,SCRN 01295  SN74LS174NP3
ABUL45 156-0865-02 MICROCKT,DGTL:OCTAL D FF W/CLEAR,SCRN 01295  SN74LS273NP3
ABUL51 156-0865-02 MICROCKT,DGTL:OCTAL D FF W/CLEAR,SCRN 01295  SN74LS273NP3
ABU15S 156-0916-00 MICROCKT ,DGTL:EIGHT 2-INP 3-STATE BFR, 80008  156-0916-00
ABU161 156-0816-00 MICROCKT,DGTL:EIGHT 2-INP 3-STATE BFR, 80005 156-0316-00
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ABU1BS 156-0658-01 MICROCKT ,DGTL: ASYNCHRONOUS COMM INTFC,SCRN 04713  SC67608LD
ABUL75 156-0658-01 MICROCKT ,DGTL : ASYNCHRONOUS COMM INTFC,SCRN 04713  SC67608LD
ABULBS 160-1244-00 MICROCKT,DGTL:2048 X 8 EPROM, PRGM 80009  160-1244-00
ABU1SS 156-1342-00 MICROCKT ,DGTL:NMOS,8 BIT W/CLOCK & RAM 04713  MCEB0ZF
ABU221 156-0302-02 MICROCKT ,DGTL:DUAL 2-INP NAND DRVR,SCRN 01295  SN75452PP3
ABU222 156-0302-02 MICROCKT ,DGTL:DUAL 2-INP NAND DRVR,SCRN 01295  SN75452PP3
ABU225 156-0302-02 MICROCKT,DGTL:DUAL 2-INP NAND DRVR,SCRN 01295  SN75452PP3
ABU226 156-0302-02 MICROCKT ,DGTL:DUAL 2-INP NAND DRVR,SCRN 01295  SN75452PP3
ABU231 156-1454-00 MICROCKT,DGTL: TTL,8-0UTPUT DISPLAY DRIVER 27014 DS8654 (N OR J)
ABU235 156-0865-02 MICROCKT,DGTL:OCTAL D FF W/CLEAR,SCRN 01295  SN74LS273NP3
ABUZ41 156-1215-01 MICROCKT,DGTL:20 KEY ENCODER,SCREENED 27014  MM740823JA+
ABU245 156-0469-00 MICROCKT,DGTL:3-LINE TO 8-LINE DECODER 80008  156-0489-00
ABUZ5]1 156-0852-02 MICROCKT ,DGTL :LSTTL,HEX BUS DRIVER 01295  SN74LS367NP3
ABU255 156-0392-03 MICROCKT ,DGTL:QUAD LATCH W/CLEAR,SCRN, 07263  74LS175PCQR
ABUZ61 156-0724-02 MICROCKT,DGTL:HEX INV W/OC OUT,SCRN, 01295  SN74LSOSNP3
ABU265 156-0388-00 MICROCKT,DGTL:DUAL D FLIP-FLOP 80008  156-0388-00
ABU271 156-0844-02 MICROCKT ,DGTL:SYN 4 BIT CNTR,SCRN 01235  SN74LS161A(NP3)
ABU275 156-0469-00 MICROCKT ,DGTL:3-LINE TO 8-LINE DECODER 80008  156-0463-00
ABU285 156-0385-00 MICROCKT,DGTL:HEX INVERTER 80008  156-0385-00
ABLG4S 156-0094-01 MICROCKT,DGTL:DUAL 2-INP NAND DRVR,CHK 80005  156-0094-01
ABU36L 156-0172-02 MICROCKT,DGTL:DUAL RETRIG MONOSTABLE Mv 07263  74123PCQR
a7 263-0019-09 SWITCH PB ASSY:MOMENTARY 8000  263-0019-08
A7 670-7037-00 BO10100 8020714 CIRCUIT BD ASSY:DISPLAY 800039 670-7037-00
a7 670-7037-01 B020715 CIRCUIT BD ASSY:DISPLAY 80009 670-7037-01
A7081 150-1047-00 BO010100 B020714 LAMP, LED RDOUT:RED,16 SEG,4 DIGIT 50579 DL416-926
A7DS1 150-1114-00 BO020715 LAMP, LED RDOUT:16 SEG NUMERIC,4-DIGIT RED 50434 QOSP-6551
A7Ds2 150-1047-00 B010100 B020714 LAMP, LED RDOUT:RED, 16 SEG,4 DIGIT 50579 DL416-926
A7DS2 150-1060-00 BO020715 LT EMITTING DIO:RED,16 SEGMENT 50434  QOSP-6552
A7DS3 150-1047-00 B010100 B020714 LAMP,LED RDOUT:RED, 16 SEG,4 DIGIT 5057¢  DL416-926
A7DS3 150-1060-00 B020715 LT EMITTING DIO:RED,16 SEGMENT 50434  QOSP-6552
A70S4 150-1047-00 B010100 B020714 LAMP, LED RDOUT:RED,16 SEG.4 DIGIT 50579 DL416-926
A7DS5 150-1047-00 B010100 B020714 LAMP,LED RDOUT:RED,16 SEG,4 DIGIT 5057¢  DL416-926
A7DSE 150-1061-00 LT EMITTING DIO:RED, GEONM, SOMA MAX 50434 HLMP-1301
A7DS7 150-1061-00 LT EMITTING DIQ:RED,BG0NM, 50MA MAX 50434 HLMP-1301
A7DS8 150-1061-00 LT EMITTING DI0:RED,5O0ONM, 50MA MAX 50434  HLMP-1301
A7DSS 150-1061-00 LT EMITTING DIO:RED,B60NM, S0MA MAX 50434 HLMP-1301
A7J71 136-0449-00 SKT,PL-IN ELEK:MICROCIRCUIT,25 CONTACT 06776  SB-25-G
A7J72 136-0443-00 SKT,PL-IN ELEK:MICROCIRCUIT,25 CONTACT 06776  SB-25-G
A751 263-0015-08 SWITCH PB ASSY:MOMENTARY 80008 263-0018-09
A7S2 263-0018-09 SWITCH PB ASSY:MOMENTARY BOOOS  263-0018-08
ATS3 263-0018-08 SWITCH PB ASSY:MOMENTARY B000S  263-0019-09
A754 263-0018-08 SWITCH PB ASSY:MOMENTARY B000S  263-001S-08
A755 263-0019-08 SWITCH PB ASSY:MOMENTARY 80002  263-0019-09
4756 263-0014-09 SWITCH PE ASSY:MOMENTARY 80009  263-0019-09
ATST 263-0015-09 SWITCH PB ASSY:MOMENTARY - 80003  283-0018-09
8758 263-0016-08 SWITCH PE ASSY:MOMENTARY 80009 263-0019-08
A7SG 263-0019-08 SWITCH PE ASSY:MOMENTARY 80008 263-0019-08
A7S10 263-0015-08 SWITCH PE ASSY:MOMENTARY 80009 263-0019-08
ATSLI 263-0015-08 SWITCH P8 ASSY:MOMENTARY 80008 263-0019-08
n7512 263-0015-08 SWITCH PS RSSY:MOMENTARY 8G008  263-001S8-09
R7513 263-0019-08 SWITCH PE ASSY:MOMENTARY 80008 263-0019-08
A7514 263-0018-08 SWITCH PB ASSY :MOMENTARY 80008 263-0019-08
A7515 263-0015-08 SWITCH PB ASSY:MOMENTARY 80008  263-0019-08
A7516 263-0015-08 SWITCH PB ASSY:MOMENTARY 80008 263-0019-08
A7817 263-0018-08 SwITCH PE ASSY:MOMENTARY 80008 263-0019-08
A7S18 283-0019-09 SWITCH P8 ASSY:MOMENTARY 80005  263-0018-08
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A8 670-7177-01 CIRCUIT BD ASSY:PRINTER INTERFACE 80003  670-7177-01
ASCS1 283-0134-00 CAP, FXD,CER DI:0.47UF,80-20%, 50V 05337  C330CA7475U1CA
A8C231 283-0421-00 CAP, FXD,CER DI:0. 1UF,+80-20%, 50V 04222 MDO15C104MAA
ABC241 283-0421-00 CAP, FXD,CER DI:0. LUF,+80-20%, 50V 04222 MDOL5C104MAA
ABJ93 136-0775-00 SKT,PL-IN ELEK:MICROCIRCUIT,17 CONT,SIP 00779  1-583773-7
ABJ94 131-2680-00 CONN,RCPT, ELEC:CKT BD,RTANG,1 X 17 09322  HBLBI7RI
ABJIS 131-0589-00 TERMINAL,PIN:0.46 L X 0.025 SQ PH BRZ 22506  48283-029

(QUANTITY OF 3)
ABJ36 131-0808-00 TERMINAL , PIN:0.365 L X 0.025 BRZ GLD PL 20526  48283-036

(QUANTITY OF 2)
A8J97 131-0808-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036

(QUANTITY OF 2)
AsR21 301-0430-00 BO10100  BO10138 RES, FXD,FILM: 43 OHM,5%,0.54 19701  5053CX43R00J
ABR21 301-0111-00 BO10139 RES, FXD, FILM: 110 OHM, 5%, 0.50W 19701  5053CX110R0J
ABR23 301-0430-00 BO10100  BO10138 RES, FXD, FILM: 43 OHM,5%,0.5¢ 18701  5053CX43R00J
ABR23 301-0111-00 B010139 RES, FXD,FILM: 110 OHM,5%,0.50W 19701  5053CX110R0J
ABR27 301-0430-00 BO10100  BO10138 RES, FXD, FILM: 43 OHM,5%,0.54 19701  5053CX43R00J
A8R27 301-0111-00 BO10139 RES, FXD,FILM: 110 OHM,5%,0.50W 18701  5053CX110R0J
ABR29 301-0430-00 B010100  BOLOL38 RES, FXD,FILM:43 OHM,5%,0.54 19701  5053CX43R00J
ASR29 301-0111-00 B010139 RES,FXD,FILM: 110 OHM,5%,0.50W 19701 5053CX110R0J
ABR43 301-0302-00 B010100  BOL0138 RES, FXD, FILM:3K OHM, 5%, 0.5 19701 5053CX3K000J
ABR47 315-0241-00 B010100  BO10138 RES.FXD, FILM: 240 OHM,5%,0.25W 19701  5043CX240R0J
ABR121 301-0430-00 BO10100  B0L0138 RES, FXD, FILM: 43 OHM,5%,0.54 19701 5053CX43R00J
ASR121 301-0111-00 8010139 RES, FXD,FILM: 110 OHM,5%,0.50W 19701  5053CX110R0J
ABR123 301-0430-00 B010100  B010138 RES,FXD,FILM:43 OHM,5%,0.5W 19701  5053CX43R000
ASR123 301-0111-00 BO10139 RES, FXD,FILM: 110 OHM,5%,0.50W 19701 5053CX110R0J
ABR127 301-0430-00 8010100  BOLOL38 RES,FXD,FILM:43 OHM,5%,0.54 19701  5053CX43R00J
ASR127 301-0111-00 B010139 RES, XD, FILM: 110 OHM,5%,0.50W 19701 5053CX110R00
A8R221 301-0430-00 BO10100  BO1O138 RES, FXD, FILM:43 OHM,5%,0.5W 19701 5053CX43R00J
A8R221 301-0111-00 B010139 RES,FXD, FTLM: 110 OHM,5%,0.50W 19701 5053CX110R0J
ABR223 301-0430-00 B010100 BO1013 RES,FXD, FILM:43 OHM,5%,0.5W 19701 5053CX43R00J
ABR223 301-0111-00 B010139 RES, FXD, FILM: 110 OHM,5%,0. 50w 19701 5053CX110R0J
ABR227 301-0430-00 B010100  BOIO138 RES, XD, FILM:43 OHM,5%,0.5W 19701  5053CX43R00J
ABR227 301-0111-00 BO10139 RES, FXD, FILM: 110 OHM, 5%, 0. 50W 19701 5053CX110R0J
ABR244 301-0202-00 RES, FXD, FILM: 2K OHM,5%,0.5W 19701  5053CX2K000J
ABR245 311-1918-00 BO10100  BOIO138 RES, VAR, NONWW : TRMR, 1K OHM,10%,0.5 W 32997  3386C-T07-102
ABR251 311-1918-00 RES, VAR, NONWW: TRMR, 2K OHM, 10%,0.5 W 32997  3386C-T07-202
ABR2S6 315-0241-00 RES, FXD, FILM: 240 OHM,5%,0. 254 19701  5043CX240R0J
ASU3L 156-0302-02 MICROCKT,DGTL:DUAL 2-INP NAND DRVR,SCRN 01235  SN75452PP3
ASUSY 156-1161-00 BOI0100  BO10138 MICROCKT, LINEAR:VOLTAGE REGULATOR,POS,ADJ 12969  UC317T
ABU13! 156-0302-02 MICROCKT,DGTL: DUAL 2-INP NAND DRVR,SCRN 01295  SN75452PP3
ABU141 156-0302-02 MICROCKT,DGTL:DUAL 2-INP NAND DRVR,SCRN 01295 SN75452PP3
A8U151 136-1161-00 MICROCKT, LINEAR:VOLTAGE REGULATOR,POS.ADJ 12869  UC317T
AU231 156-0302-02 MICROCKT,DGTL:DUAL 2-INP NAND DRVR,SCRN 01295 SN75452PP3
ABUZAY 156-0302-02 MICROCKT,DGTL: DUAL 2-INP NAND DRVR,SCRN 01285  SN75452PP3
ABVR257 152-0278-00 BO10139 SEMICOND DVC,DI:ZEN,SI,3V,5%,0.4w,D0-7 80009  152-0278-00
AlD 670-7258-00 CIRCUIT BD ASSY:REAR PANEL STANDARD 80008  670-7258-00
A10C1 281-0767-00 CAP, FXD,CER DI:330PF,20%, 100V 04222  MAIOBC33IMAA
AL0C2 281-0767-00 CAP, FXD,CER DI:330PF,20%, 100V 04222  MALOGC33IMAA
AIOC3 281-0767-00 CAP,FXD,CER DI:330PF,20%, 100V 04222  MAIOBC33IMAA
A10C4 281-0767-00 CAP, FXD,CER DI :330PF,20%, 100V 04222 MALOBC33IMAA
A10J102 131-2203-01 CONN,RCPT, ELEC:CKT BD,24 CONT,FEMALE 74868  572024014(398)
A10J103 131-2203-01 CONN,RCPT, ELEC:CKT BD,24 CONT,FEMALE 74868  572024014(398)
AL0P101 131-1857-00 BOI0100  BOIOLLL TERM SET,PIN:36/0.025 5Q PIN,ON 0.1 CTRS  TKI1483 082-3643-5510
AL0P101 131-2812-00 BO10112 CONN,RCPT, ELEC:HEADER, 2 X 28,0.1 CTR TK1483 (082-2843-SD07
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REPLACEABLE ELECTRICAL PARTS LIST

Tektronix Serial/Assambly No. Mfr.

Camponent No. Part No. Effective  Dscont Rame & Description Code  Mfr. Part No.

Ald 670-7054-00 8010100 8069999 CIRCUIT BD ASSY:EXTENDER 80008  670-7054-00

Ald 670-7054-01 BO70000 CIRCUIT BD ASSY:EXTENDER 80008  670-7054-01

(OPTIONAL ACCESSORY)

AL4J3 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
THROUGH

Al4J88 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036

AlaTR? 214-0578-00 TERM, TEST POINT:BRS CD PL 80009  214-0579-00
THROUGH

Al4TPI9 214-0579-0C TERM,TEST POINT:BRS CO PL 80008  214-0573-00

6-24 4041 SERVICE
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Section 7

DIAGRAMS AND SCHEMATICS

Symbols and Reference Designators
Electrical components shown on the diagrams are in the following units uniess noted otherwise

Capacitors = Values one or greater are n picolarads (pF)

Values iess than one are in microtfarads (uF)

Resistors = Ohms (£})

Graphic symbols and class designation letters are based on ANSI Standard Y32.2-1975

Logic symbology 1s based on ANSI Y32 14-1973 in terms of positive logic Logic symbois depict the logic function performed and may
differ from the manutacturer s data

Abbreviations are based on ANS! Y1.1-1672 Other ANSI standarcs that are used in the preparation of diagrams by Tektronix, Inc . are

Y14.15, 1966
Y14.2. 1973
Y10.5. 1968

Dratting Practices

Line Conventions and Lettering

Letter Symbols for Quantities Used in Electrical Science and Electrical
Engineering

The following prefix letters are used as reference designators 10 identify components or assemblies on the diagrams.

A

AT
B
BT
c

nmmm

fcircun boarg. elc )

Attenuator, fixec or vanable

Motor

Banery

Capacitor fixed or
Circurt Dreake:

Dioge. signal or rectitier

Delay tine

Indicating device (lamp)

Assembiy. separable or repairable H Heat dissipating device (heat sink S Switch ot contactor
heal radialor, etc ) T Translormer
HR  Heater TC  Thermocouple
HY  hybnig circun TP  Test point
J Connector. stationary portion u Assembly. inseparable or non-reparrable
vanable K Retay (integrated circuit. eic )
L Inguctor lixed or vanable v Electron tube
M Meter VR  Votage regulator (zener diode. elc )
P Connector. movable portion w Wireslrap or cabie
Q Transistor or sihcon-controlled Y Crystal
bead rectifier Z Phase shitter

Spark Gap. Ferrite
Fuse
Finer

Resistor. fixed or vanable
T  Thermustor

n D

The foliowing special symbols may appear on the diagrams

Plug to E.C Board

Strap or Link

Cam Switch
Cigsure Chart

Modiied Component — See
Pars List (depicted in grey
or with grey outhne)

Box Igentfies Panel

{oo! indicates
swiich closure)

Functionai Biock

Controls, Connecters and
Indicators

—_— Plug Index

Name ooic
T Harmonica Type Connector
Test Vortage Y
¢ (Square Pin Connector)
SEL Value Seilecteg
Internal at Factory
Screwdrniver
Adjustment v Off-page Signa!
A (Destination Page Number)
Pull-up Resistor - é
Found on Power —e= (') =0DF Coaxial Connector
Fage 1}
1
Circunt Number— 2, . | 7!
Circunt Type T4 5744 T Heat Sink
% Decoupled or Filtered
Functiona!l Block e Voltage
Outline <z Etched Circutt Board
Quthned in Black
BUARLD ., _E7B-rrir-77 o ATSEMBL - -SaEE T

Board Numbe! — oo & Assembly Number

Board Name e
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DIAGRAMS AND SCHEMATICS

1. True High and True Low Signals

Signal names on the schematics are followed by -1 or a -0. A TRUE HIGH signal 1s indicated by -1, and a TRUE LOW signal 1s indicated
by -0

SIGNAL -1
SIGNAL -0

TRUE HIGH
TRUE LOW

n

]

2. Cross-References

Schematic cross-references (from/to information) are included on the schematics The “from’ relerence only indicales the signal “source
and the 10" reference hists all loads where the signal 1s used. All from/to information will be enclosed in parentheses

From J350 Pin 6 and To Assembly 1,
Assembly 1. Sheet 5 \ / Sheet 5, elc.

_b—:—-—-
(506, "’(_gg x T o XY-0 (A156.7)
—_—

. INPUT SIGNAL \ OUTPUT SIGNAL

(TRUE HIGH) (TRUE LOW)

From Sheet 6

3. Component Number Example

COMPONENT NUMBER EXAMPLE

COMPONENT NUMBER
— A

'A23 A2 R1234
Bi1Z2ZE4

ASSEHHLY‘J LSCHEHATIC

CIRCUIT
NUMBER = ¢ igagsemaLy  NUMBER

NUMBER (]F USED!

CHASSIS-MOUNTED COMPONENTS HAVE NGO ASSEMBLY NUMBER
PREF1Xx—SEE END OF REPLACEABLE ELECTRICAL PARTS LIST

7-2 4041 SERVICE
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—a— (LINE)
(-—<—ENEUTRAL)
& LINE
&= NEUTRAL

II 51

Jja2 33
10@ PIN CONN. <8< <48 1082 PIN CONN.
-2)

CALL )

| s cru BOARD

I P61

<P 180 PIN CONN.

J39
108 PIN CONN. <8
=21 ALL)

f 2 10 BoARD

337 l P101 OR P105
56 PIN CONN. @B~ &P S6 PIN CONN.
(-2,3)

| A0 REAR PANEL

Jat
100 PIN CONN. @<

A1l R/W MEMORY BOARD

(-2) I
Jao [

188 PIN CONN., P~ &9 100 PIN CONN.
=2l P201 (OPT 01) (ALL)
P251 (OPT 02)
P301 (OPT 03)

A9 I/0O BOARD FOR OPTIONS 1,2.0R 3

P401

RES]
44 PIN CONN. @B~ &b 44 PIN CONN.
=23

§ A2 RoM PACK BOARD

[r—————=\

5 SER!
T, 0 B seRo
r——————0 8% CND
0 B +5

IA‘S KEYBDAFDI
8 oo T
KEYBOARD HUUS!NCL

-

VOLTS

P32
oND b O ﬁ L
+24 VOLTS - 02 1 2N
oND b O 3N
[ — s e e s c— — —
r 5 , J5003
& ees | pes |
CND -8 O L8 o ono VG o 9-1 g
+5 vousnc’l 2-N Iicvl——b +5 VOLTS =2 > .Dgl o2 .
RESET-0 ~—@ O 3N 130 gp RESET-0 (=11 =l Oy o z .
o] 4N |4 KBDATA-1 <—@ O
i FPSOT-1 <@ OO 1 1 0 B—& FPSDT-1 i s KBoUTEd ot ! o-4 .
FPSOR-1 8 051 SN S0 g FrsOR- »a =
FPCLK-1 —HD% SN 80 m—» FecLk-t L IFRDN;-F,DEL
+5 VOLTS —>—8 O 70w o5 voLTs — —— — e e
cnD - 02 8-N 1800 m » onD
] |-y -
1 | A1 Mi/Ps BOARD | | HEE N
J72 ez )
25 PIN CONN, €——< NEN >——— 25 PIN CONN. oo
L C t-2) :i B +24 VOLTS
3718 (. Cos—> oo
25 PIN CONN, <t Mo = o
. 25 PIN CONN. N-N
17 PIN CONN. @ >—@P 17 PIN CONN.
tALLY tALL) L3 [
I A8 I
fAr DispLAY BOARD ) ]l l JA6 FRONT PANEL CONTROL BOARD | I l PRINTER I/F B N
Y
INSTRUMENT : NOTES : BOARD : ASSEMBLY-SHEET :
441 3015-51 MI/PS BOARD INTERCONNECT| 1 OF 1

Microfiche scan by vintageTEK - Your donations help support the museum - vintagetek.org




__,
I
I
I
I
l
I
I
I
I
I
I
|
I
I
I
|
I
I
I
|
|
I
l
I
I
I

_.I

A .
h P33 |
= "
c24v @ O - = == g B 24 l
~ I II I . ¥
<G—ao e 0 e
L | =
|A| MI/PS BOARD | I
LN -
.
- -
| . < -
l A1050 TAPE 81252 I I
X ORIVE
I READ/WRITE Boror -
HEAD I P/O PRINTER
I I/F BOARD |
| I O ;
PUIEBS
I o} el - I
| > 5
5 S 38t
L i I Pl
[ 6!
—
| I PUIEBS! -
l | | P11 )
+Sv <—@ O ; T Lo B -Sv I
I sTPL-0 8 :| T ;‘ B> sTPL-2
I I & —D WP1-1 i I
A5 ASA2 STATUS BOARD l
I I SENSOR BOARD
I —— s e e e e e e I
A5 DATA CARTRIDGE TAPE DRIVE J I
I — ————_.——.—_I.___
N I
- l PB4 I P22
1en T
a0 5 o
DU . N o >
170-0 <—8 03 = s =0 B 1R0-0
+5 VOLTS —>—B O = = O m—# -5 VOLTS
. IG;] = SN ‘SHHE.\’WCLKvI
seLecT-o —>—am 02 < SN ~20 B—#- SELECT-0 I
DATA7-1 me’i = N 0 B DATAT!
READ-B —>—8 O3 = 8-N 20— reAD-2
DATAG-1 <@ DL - -5 Sk 20 ma-b> DATAB-!
WRITE-B —b—8 02 oo 180 m—» WRITE-G
I L |
PE3 1 p21
DATAS-1 <--8 O < < i 0 B> DATAS-: l
AORe-1 ->—@ 02+ - 2N 20 B—» ADRe-1
0ATAS-1 <8 02 = <5 3N : 20 B DATAG-1
ADR1-1 -—18 O A o 0 B ADRI-1
DATAZ-1 <58 O3+ = > B=i 50 mas DATAZ-
OATAZ-1 <08 024 - < S 20 B 0ATAZS I
OATAI-1 <08 O < > N 0 me> 0ATAI-
DATAB-1 <08 021 = < BN 50 B> DATAC-!
RESET-2 ——8 02 ooN °) g— RESET-O
Gxul L B-N lmﬂ
il I ~ L I
« I 43 110 BOARD
g A4 TAPE DRIVE BOARD
—— —
TAPE DRIVE MODULE
'—_...-—...—___—_..__ —— c— — — — — — — — —— — —
INSTRUMENT : NOTES: DIAGRAM : SHEET:
TAPE DRIVE MODULE
4041 3010-52 1 0

INTERCONNECT
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INTERRUPT REQUESTS o
e

|

OPT.3 ONLY
scs1
CONNECTOR
OoPT.?
AND
OPT.3
( 1/0
B80ARD
P (OPT,1 ONLY)
N—v CONNECTOR
A 2! oPT. 1
ROM BOARD , PANEL CONNECTOR
CARRIER - —
STD.GPIB
/ < CONNECTOR
< ; p < :> <: STD.RS232C
-0 < <:> CONNECTOR
) | DMA |
I RAM'| e
B
INTERRUPT _ ACKNOWLEDGE R REREE
<:,> BUS ARBITRATION
J o o o ADDRESS BUS — L
== I orer sus o o o L]
o < jce1s/ STD.GPIB
BOARD I CONNECTOR
o 18 9 STANDARD REAR
1 B | SYSTEM CONTROL 2 A_J\/ o - |Rsz23z2c J PANEL B RESERE
2 \I'_L B8OARD <::> CONNECTOR
1 : e s ASYNCHRONOUS BUS CONTROL J = : Z
>
) s PERIPHERAL CONTROL
F==" MEB0D PERIPHE J
| ROM | 2
B B —
-: — +24V
| 12V DATA DATA
i
|, FRNER TAPE TAPE -
INPUT POWER —p—0 \ 0——> —® +SV r 1
:SUPPLY: . TARSASNESMPB?_RYT @ChTLo 8 STAT. ggi;g — CONTROL o) i A STD.GPIB
1 | SHe L CONNECTOR
1 i J— INTERRUPT REQ.
Lo 4 oPT.2 STD.RS232C
— < REAR CONNECTOR
L PANEL
: orPT.2 ::
a TTL I/F L
4 N soar0 << N K > INTERFACE
CONNECTOR
orsPLAY [ /L—IN
BOARD \r_‘/ L PRINTER
1R | DRIVE
FRONT PRIN PRINTER
shtae
0 I NJconTROL
XEVBOARD L/ BOARD | e
cooeo Y| | S N .
KEY STROKES :
STROBE DISK OUTPUTS J
5 SHEET :
INSTRUMENT ¢ NOTES: DIAGRAM
40241 Appiesopea BOREESnc e o19n s20414 SYSTEM BLOCK DIAGRAM 1 OF 1
REV JUL 1984
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| |
! |
L e 205 - |
Line | N R VDLTEA::GTE FiLTERS SWITCHING QUTPUT !
SEL
VOLSFAGE | [\7 FILTERS SWITCH TRANSISTORS TRANSFORMER |
| ] T [
' |
' |
|
l STARTUP |
VOLTAGE —— |
I CIRCUIT l
! |
! |
lPRIMARY SECTION l
Lo | SIS ST o 23 vouts
Lo +14 VOLTS
/ +5 VOLTS
BASE CURRENT
+iav, DRIVE LIMIT
SHUTDOWN
INTERCONNECTION e eyt e e e e faee e e
N r 1
cPU | _] |
AW
OFT. 1O I PULSE |
STD. /O = WIDTH
REAR PANEL | VOLTAGE | peger | |MODULATOR |
ROMPACK | cIRCUIT B> RESTART-0
FRONT PANEL CONTROL & |
' |
! |
I CONTROL SECTION |
. L, b———————» +24 vOLTS
RECTIFIERS .
La FILTERS & iz YorIs
REGULATORS
# +5 VOLTS
=12 VOLTS
INSTRUMENT s NOTES! DIACRAM: SHEET :
4041 3919-82 MI/PS BOARD BLOCK DIAGRAM 1 OF 1
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» SCLK-1
1ACK-8

T ROM PACK
RPO1SH1 2 J' > DATA BUFFER
INTERRUPT
DATA
1RQ1-8 CONTROL | M De-1
THRU IPLE-1PL2 g% BUFFER THR
FCO-FC2
SELF
TEST
CPU DISPLAY > RPEL-0
16 MHz ; 7
CLOCK ADDRESS[ |
8 bz DECODE o
A1-A23 ROM ORAM
-
FAULT ]
UL
DETECTOR SYSTEM T
ROM RAM
T ADDRESS
\ \ DECODE
Ron RPSELO-0
VPA-B - HRU
BUFFER SELECT RPSELS-@
BCACK-8 > -
BR-2 - g | BUFFER i 1 BE-1
9 o BVYMA-B
DTACK-0 s —
i e > 88G-0
/ BA1-1
BERR-8 Ne—— ADDRESS THRU
RR=0— AS-0 BUFFER BA23-1
_ HALT-8 UDS-8 BR-1/B%-8
RESTART-8—- Eeein LDS-0 8L0S-2
uP R-1/¥-8 > BUDS-2
AND BAS-8
A BUS ’
CONTROL
DTACK
I—- CONTROL l—-
RESET-8

4041

3919202

CPU BLOCK DIAGRAM
1 0OF 1

BO070100 & UP
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RPDO-
THRU E:> L
RPD1S—1
+ SCLK-1
> 1ACK-0
C—> 3
THRU
> ‘L\rﬁ D1S-1
Al-1
o (N THRU
1RQ1-B INTER- | A23-1 A, BAI-1
T — 5541 — S B
1RQ6-0 TPLo-aV | CONTROL V' BAz3-1
THRU [T~ 7= -
1PL2-8
PROCES- L
Fer ez ] i >
» STATUS AZZ-1 ROM DATA
CLOLH 8MHz BAZS RPSEL-2 M oUTPUT
_ ADDRESS BUFFERS
—————— DECODE ROMSEL-Q@
—p
—>  BuUs
4-1
FAULT |— B:LPU
BETECTeR BA1G-1 N RPSEL2-0
> " THRU
[ RPSELS-0
|_JROM PACK
. SELECT
cPU
cPU BUS RPD-1
BAI-1 BA14-1
BUFFER THRU | THRY THRU
BA13-1 RPDIS-1, (BA16-1
\2 ‘> —/]
ROM L SYSTEM
ROM
SELECT
]
— I e
—1roM TIMING
BRI RPDO-1 GENERATOR
THRU THRU -
it > RPD1S-1
______ £t l > F IRMWARE i
Hogee = T —
PERIPH- PATCH
ERAL - -
VPA-2 —p ConTRoL A8 iy FLAG-2
_____ e — PPE-1
BGACK=0 —p— 8us BAS-1 RPPE
ARBITRA-| BG-8 F
ER-e = i TION FEST
BERR-0 —p q | DISPLAY > RPEL-0
SYSTEM » ]
HALT-8_| CONTROL Y
> BE-1
______ L IE — BVMA-@
ASYNCH- | | 05— > 88G-0
RONOUS
RESTART-8 ————/ RESET/HALT —>  BUs
GENERATOR contS,, | uos-a )
AS-2 # BLOS-©
—— BUDS-@
BDEN-8 + BAS-2
\
> RESET-0
DTACK-8 {8y < 3 <
BR-1/BW-8 —>
TNSTRUMENT 1 NOTES: DIAGRAM: B069999 & BELOW SHEET :
4241 z010-83 CPU BOARD BLOCK DIAGRAM 1 OF 1
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4041 Service Volume 2

IRQ-0
BE-1 — vPA-@
> SELECT-@
VPA-23 ] I
> 1RQ2-8
BVMA-B SECECTD 1RQS-@
BAS-B —— DBA3-DBA1
1ACK-0 —— > Ly
RESET-8 T TIMADR-© ! 1RQ2-8 8R-1/Bw-0
BR-1/Bv-0 —P~ 1 oomess |COTADR-2 — 1RG-B RESET-2
> Al — v e = DATAZ7-1
gﬁ;‘;:? " "BAz3-BA1 L S2.5hn= BRR‘E/SBE‘{r_Gg TAPE :REIAYDE.EE—BE TAPE <:> THel:
THRU |:> 5 > 807-808 TIMER INTERRUPT : e OATAR-1
BAT=1 <:'> 0BA25DBA1 ENABLE 0BAZ40BAY
IRQS CONTROL
- SIGNALS
o
1 _ BR-1/BW-8
RESET-8
B READ.E-©
WRITE.E-©
— S
62.5KHz
SCLK-0 cLock S@BKHzZ
GENERATOR | 2MH m e
EGGES <:> <K< > 2
o7 807 —] |~ W FRSORZS
THRU THRU
D1S-1 oe — 802
R G o K5 4
oe-1 BUFFER - FESeR-A DATA
| DBA1 Comm
SERIAL OBA3-0BA! SELF
FPSDT-1 INTERFACE JEST
FPSOT-1 ——— :>
FPADR-0 807-800
NEWE -1 e DATA STD.RS-232C
SeeKHz IRQ1-0 — COMM PORT CONNECTOR
BR-1/8V-0 _ READ.E-8
_ WRITE.E-2@ RTS
] COMADR-8 < DTR
2MHZ v _ 2HWZ <— TDATA
RESET-© - RESET-2 > 1RQ3-€
4MHZ
L WN_ o -
& READ.E-2 IRQ1-2
WRITE.E-©
- —J -
- vy v NEWE—1 N -
> M 1
- RESET-8
o2 g . - ! DBAS-DBA|>
. - - -
- Lo | 1 1 BsD7-B00
: — Lo o
LT
| l WRITE.E-0 a
[— CPIDADR-G
- AMHZ GPIB
2 Lk 1 v : b DBA2|
& -
. ) A 0108-D101
STD.CPIB
e 1 PORT
8077000 | GRIB £e-c) CONNECTOR
v B ) [ Qe
v V v TEST
TSTADR-@
. - NEVE—1 1RQ!
BR-1/8wW-@
-
- -
- L -
> -
> e
> —~ 3 >
vy
-
INSTRUMENT: NOTES: DIACRAM: SHEET :
4041 3919203 I1/0 BOARD BLOCK DIAGRAM 1 OF 1
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PDATA

GDET -
r'Bﬁ?Eﬁﬂif'j
i 1
I 1
WRITE ! i A
CIRCUITRY ! !
5 Az > Az A+ A
! " ReapswriTE ! READ
! HEAD ! AMPLIF IERS| A
Bz Bx Bx 8
— = g . I
I 1 TRACK
| H SELECT
I 1
BUFFERED | J
DATAG- 1 |1 _DATA SICNALS TRACK SELECT PROCRAMMABLE
DATA7-1 GAIN ADATA | THResHOLD| TOATA CAP
BUFFERS BUFFERED [ DETECTOR DETECTOR[—
CRRTHBI CONTROL SICNALS
SIGNALS INCRTH
TAPE
RESET —- CONTROLLER .
—————————————————— = PEAK
i DETECTOR
| -2V
wP1-1 WINH +Sv—i REFégéNCE £
l WRITE
N T
cNIP-2 INHIBT CNIP
|
STATUS | INY & INT
SENSOR |sTPL-2 | BOARD !
TACH | BOARD !
WHEEL :
T
1 : DRIVE
1 1 OMMANDS|
H HDT-8
: TPL-1 SEE=e
! ' HOL-2
: |
1
| OFF BOARD ! MICRG—
et R | PROCESSO!
1 —>1
1
: FTTOFF BOARD |
i i i
| 2MHz DRIVE DIRECTION CONTROL 1 1
1 1 1
1 ORIVE | 1
! Mo | !
! | croek |FIHE gl AT 1 TAPE 1
! ORULATOR BRIDGE I DRIVE 1
H BCLK-1 - ! MOTOR 1
1 1
1 ! 1
1 MOTOR_SPEED : 1
1 i
| ! |
! ! 1
1 1 |
! t |
1 1
I
I
1
1
i
]
INSTRUMENT & NOTESH OIAGRAM : SHEET :
4041 3819-85 TAPE DRIVE BD.BLOCK DIAGRAM| 1 OF 1
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Yi-1

THRU YS-1

X1=1 THRU X4-1
FRONT
PANEL
KEY PAD | 0@-1 THRU O4-1
KPESEL-@_ | ENCODER
=i
e
= HRU
576 START-8 - oany
PRINTER P1-8 AND
INTERFACE §— ${PRINTER | 08-1
BOARD P2-0 SENSE
BN
oB-1
THRU
-2 07-1
SELF
TEST +sv
#p1AcNOSE A
A
oge 08-1 BDB-1 SECA1-1
e THRY THRU THRU THRU
2721 0ATA BUs[B2RZ=L N SECM-1 N forspLay
< 2 < 2 BUFFER ] BOARD
RES-8 RES-8
FAB-1 oe-1
THRU THRU
FA18-1 07-1
4 ROM
FA13-1 ROMSEL-@
THRU ADDRESS [— ¥ DISPLAY/
FA15-1 DEZCODE Fﬂ'gwégg
) e N ENABLE
EEe 10SEL-2 — SIGNALS | | ATCHES
MPCSEL-@
MA= PK ~ 17
VMA-8 CSEL-0 Y o510
0S5D-8
/ FAB-1 THRU FA2-1“—< > A
E-1 ] BD@-1
| > THRU
P 807-1 LD28-1 vMOT
os-1 oe-1 -
RESET=-0 ——p THRU Lol THRU \:\/’\ Lb21-1 PRINTER
07-1 07-1) CONTROL P/Q
- R PRINTER
> FIRE RINTERFACE
= =4 -
EARE PD FAD AR lCOL142-1 THRU COL19&20-1 BOARD
PO 176.023KH1 KEYBOARD PROCESSOR
KEYBOARD COMM. COMM.
cLock TXC-1
> B0@-1
THRU
g > 803-1
N AUDIBLE
V |INDICATOR
oK + 1/0-0
DIVIDER LED DRIVE
LocIC # FUNCTION-2
R-1/W-8
> BUSY-B
— POVER-0
1RO-0 L
I,
KBDATA=-1 KBOUT-1
FPSDR-1 —p # FPSDT-1
INSTRUMENT s NOTES DIAGCRAM: SHEET :
4041 3919-88 FPC BOARD BLCOCK DIAGRAM 1 OF 1
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| CR1228 Qiees | Q1ea!

(] ® RISS + @
180K 1w e & e CiB1 o
152-B438
ci71 eiur
CR1B2 ’ cise @ . @ E7e6 @ 2201 ‘ -
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SECTION &

REPLACEABLE
MECHANICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are avallable from or through your local
Tenlronix inc Fielg Office or representative

Changes 10 Tektronix instruments are sometimes made 1o
accommodate improved components as they become availabie
and to gwe you the benelit of the latest circuit improvements
developed engineering department It s
important orgenng parls. 1o include the foliowing
nformation in your order Part number instrument lype or
numbper sernal number and modification number if apphcable

N Qur
when

therelore

If a part you have ordered has been replaced with a3 new or
improved part your local Tektronix Inc Field Office or
representative will contact you concerning any change in part
number

Change information if any
manual

1s locateg at the rear of this

ITEM NAME

In the Parts List an ltem Name 15 separated from the
description by a colon ( | Because of space hmilations. an ltem
Name may sometimes appear as incomplete For further Item
tdame identification the U S Federal Cataloging Handbook HE-1
can be utihized where possibie

FIGURE AND INDEX NUMBERS

Items in this section are referenced by figure and index
numbers to the illustrations

INDENTATION SYSTEM

This mecnanical parts his! s ingented 1o incicate item
relaticnships Follgwmg 15 an example of the indentalion system
used n the gescription column

12345 Name & Description

Assembly and or Componen:
Artacrhing parts for Assembly and or Component
"*=* END ATTACHING PARTS ==
Dertail Part of Assembly and or Component
Attacting parts for Detadl Part
*=+* END ATTACHING PARTS =***
Parts of Lietail HPart
Attachung parts for Parts of Detail Part
==*= END ATTACHING PARTS ***"

Attaching Parts always appear n the same indentation as
tne item it mounts while the getail parls are indented 1o the nght
Ingented tems are part of and included with the next higher
indentation The separation symbo! - - - - - -ingdicates the end o!
attaching parts

ABBREVIATIONS

INCH ELCTRN  ELECTRON
= NUMBER SIZE ELEC ELECTRICAL
ACTE ACTUATOR LCTLY ELECTROLYTIC
ADPTR ADAPTER ELEM ELEMENT
ALIGN ALIGNMENT EPL ELECTRICAL PARTS LIST
AL ALUMINUM EQPT EQUIPMENT
ASSEWN ASSE'ABLED ExT EXTERNAL
ASSY ASSLABLY FiL FILLISTER HEAD
ATTEN ATTENUATOR FLEX FLEXIBLE
ANG AMERICAN WIRE GAGE FLk FLAT HEAD
le BOARD FLTA FILTER
BRAXT BHRACKET Fa FRAME ar FRONT
BRS BRASS FSTNR FASTENER
BRZ BRONZE FT FOOT
85HG BUSHING FXD FIXED
CaB CABINET GSKT GASKET
Cap CAPACITOR HOL HANDLE
CER CERAMIC HEX HEXAGON
CraS CHASSIS HEX HD HEXAGONAL HEAD
CKY CIRCUIT HEX SOC HEXAGONAL SOCKET
COp COMPOSITION HLEPS HELICAL COMPRESSION
CONN CONNECTOR HLEXT HELICAL EXTENSION
cov COVER HY HIGH VOLTAGE
cPLG COUPLING 1c INTEGRATED CIRCUIT
AT CATHODE RAY TUBE ll=} INSIDE DIAMETER
DEG DEGREE IDENT IDENTIFICATION
owa DRAWER MPLR IMPELLER

4041 SERVICE

1 INCH SE SINGLE END
INCAND  INCANDESCENT SECT SECTION
INSUL INSULATOR SEMICOND SEMICONDUCTOR
INTL INTERNAL SHLD SHIELD
LPHLDR  LAMPHOLDER SHLDR SHOULDERED
MACH MACHINE SKT SOCKET

MECH MECHANICAL SL SLIDE

MiG MOUNTING SLFLKG SELF-LOCKING
(L NIPPLE SLVG SLEEVING
NON WIRE NOT WIRE WOUND SPR SPRING

oBD ORDEF BY DESCRIPTION sSC SQUARE

oo OUTSIDE DIAMETER SST STAINLESS STEEL
ovH QvaL HEAD STL STEEL

PH BRZ PHOSPHOR BRONZE SW SWITCH

PL PLAIN or PLATE T TUBE

PLSTC PLASTIC TERM TERMINAL

PH PART NUMBER THD THREAD

PN PAN HEAD THK THICK

ewR POWER TNSN TENSION

acer RECEPTACLE TPG TAPPING

RES RESISTOR TR TRAUSS HEAD
RGD RIGID v VOLTAGE

RLF RELIEF VAR VARIABLE
RTNR RETAINER w WITH

SCH SOCKET HEAD WSHR WASHER
SCOPE OSCILLOSCOPE XFMR TRANSFORAMER
SCR SCREW xXSTR TRANSISTOR
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REPLACEABLE MECHANICAL PARTS LIST

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Mfr.
Code Manufacturer Address City, State, Zip Code
000BK  STAUFFER SUPPLY 105 SE TAYLOR PORTLAND, OR 97214
00813 UsM CORP 504 MT LAUREL AVE TEMPLE PA 19560-1410
| SUB OF EMHART INDUSTRIES INC
| MOLLY FASTENER DIV
00779 AMPINC 2800 FULLING MILL HARRISBURG PA 17105
PO BOX 3608
01338 TEXTRON INC ROCKFORD 1L 81108
CAMCAR DIV 1818 CHRISTINA ST
SEMS PRODUCTS UNIT
02680  AMPHENOL CORP 4300 COMMERCE CT LISLE IL 80532
SUE OF ALLIED CORP
COMMERCIAL AND INDUSTRIAL OPKS
04518 AMP PRODUCTS CORP 400 W SWEDESFORD RD BERWYN PAG PA 18312-1182
AMP SPECIAL INDUSTRIES DIV
Dsgls COMPONENT MFG SERVICE INC 1 COMPONENT PARK WEST BRIDGEWATER MA 02379
05468 BEARINGS INC 3634 EWCLID CLEVELAND OH 44101
P O BOX 6925
0e3a83 PANDUIT CORP 17301 RIDGELAND TINLEY PARK 1L 07084-2917
35540 MITE CORP 4456 BLAKE ST NEW HAVEN CT 08515-1238
AMATOM ELECTRONIC HARDWARE DIV
05776  ROBINSON NUGENT INC 800 E 8TH ST NEW ALBANY IN 47150-3284
PO BOX 1208
07416 NELSON NAME PLATE CO 3191 CASITAS LOS ANGELES CA 90038-2410
05261 SPECTRA-STRIP AN ELTRA CC 7100 LAMPSON AVE GARDEN GROVE CA 92842
08772 WEST COAST LOCKWASHER CO INC 16730 E JOHNSON DRIVE CITY OF INDUSTRY CA 91744
P 0 BOX 3585
0eg22 BURNDY CORP RICHARDS AVE NORWALK CT 08852
12327 FREEWAY CORP 8301 ALLEN DR CLEVELAND OH 44125-4832
13103 THERMALLOY CO INC 2021 W VALLEY VIEW LN DALLAS TX 73381
PO BOX 810838
13511 AMPHENOL CADRE DIV BUNKER RAMO CORP LOS GATOS CA
15818 SINCLAIR AND RUSH INC 6916 S BROADWAY ST LOUIS MD 83111-3117
16428  COOPER BELDEN ELECTRONIC WIRE AND CA MW N ST RICHMOND IN 47374
SUB OF COOPER INDUSTRIES IMNC
22526 DU PONT £ I DE NEMOURS AND CO INC 515 FISHING CREEK RD NEW CUMBERLAND PA 17070-3007
DU PONT CONNECTOR SYSTEMS
DIV MILITARY PRODUCTS GROUP
27264 MOLEX INC 2222 WELLINGTON COURT LISLE IL 60532-1613
32327  MINNESOTA MINING AND MFG CO
DATA RECORDING PRODUCTS
55285  BERGQUIST CO INC THE 5300 EDINA INDUSTRIAL BLVD MINNEAPOLIS MN 55435-3707
51634 DOCUTEL/OLIVETTE 155 WHITE PLAINS RD TARRYTOWN NY 10581-5504
70803  COOPER BELDEN ELECTRONICS WIRE AND C 2000 S BATAVIA AVE GENEVA IL 60134-3325
SUB OF COOPER INDUSTRIES INC
71468 ITT CANNON 10550 TALBERT AVE FOUNTAIN VALLEY CA 92728-8040
DIV OF ITT CORP PO BOX B8040
72228  AMCA INTERNATIONAL CORP 453 MT PLEASANT NEW BEDFORD MA 02742
CONTINENTAL SCREW CO DIV
73743 FISCHER SPECIAL MFG CO 111 INDUSTRIAL RD COLD SPRING KY 41076-9749
74858  AMPHENOL CORP 33 E FRANKLIN ST DANBURY CT 06€10-5803
SUB OF ALLIED CORP
R F CONNECTRO OPERATIONS (0PHS)
768% OAK SWITCH SYSTEMS INC 100 S MAIN ST CRYSTAL LAKE IL 60014-6201
SUB OF OAK TECHNOLOGY INC PO BOX 517
77900  SHAKEPROOF SAINT CHARLES RD ELGIN IL 60120
DIV OF ILLINOIS TOOL WORKS
78183 ILLINOIS TOOL WORKS INC ST CHARLES ROAD ELGIN IL 60120
SHAKEPROOF DIV
80003 TEKTRONIX INC 14150 SW KARL BRAUN DR BEAVERTON OR 97707-0001
PO BOX 500 MS 53-111
£3294  ARROW FASTENER CO INC 271 MAYHILL ST SADDLE BROOK NJ 07662-5303
£3385  MICRODOT MFG INC 3221 W BIG BEAVER RD TROY M1 48098
GREER-CENTRAL DIV
83486 ELCO INDUSTRIES INC 1101 SAMUELSON RD ROCKFORD IL 61101
85471 80YD CORP 13885 RAMOMA AVE CHINO CA 91710
B5480 BRADY W H CO 727 W GLENDALE AVE MILWAUKEE WI 53209
8-2 4041 SERVICE
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REPLACEABLE MECHANICAL PARTS LIST

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Mfr.

Code Manufacturer Address City, State, Zip Code
56328 SEASTROM MFG CO INC 701 SONORA AVE GLENDALE CA 91201-2431
23807 TEXTRON INC 600 18TH AVE ROCKFORD IL 61101

CAMCAR DIV
S3108 FELLER ASA ADOLF AG STOTZWEID HORGEN SWITZERLAND
CH8810
S3622 SCHURTER AG H 2015 SECOND STREET BERKELEY CA 94170
C/0 PANEL COMPONENTS CORP
TKO0BO  WRIGHT ENGINEERING PLASTICS INC 10350 OLD REDWOOD HwY WINDSOR CA 95492-920&
TKO40S  HUMKE KEN R 2211 NW NICOLAI PORTLAND OR 87208
PO BOX 5128

TRD435  LEWIS SCREW CO 4300 S RACIRE AVE CHICAGD IL 60608-3320
TKD455  ARRDW FASTERNERS INC 2112 AMERICAN AVE HAYWARD CA 94545
TKDB58  STAUFFER SUPPLY CO 105 SE TAYLOR PORTLAND OR 97214
TK1316  BOYD CORP 6136 NE 87TH AVE PORTLAND OR 97220

PO BOX 20038
TK1319 MORELLIS Q & D PLASTICS 1812 16-TH AVE FOREST GROVE OR 9711t
TK1373  PATELEC-CEM (ITALY) 10156 TORINO VAICENTALLO 62/455 ITALY

TK1569  GERHART TOOL AND DIE 1116 W ISABEL ST BURBANK CA 91509

TK5020  DAINICHI-NIPPON CABLES NEW KOKUSAT BLDG 4-1 TOKYD 100 JAPAN

4041 SERVICE

MARUNQUCHI 3-CHOME CHIYODA-KU
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REPLACEABLE MECHANICAL PARTS LIST

Fig. &
Index  Tektronix Serial/Assambly No. Mfr.
No. Part No. Effective  Dscont Qty 12345 MNare & Description Code Mfr. Part No.
1-1 343-0968-00 1 RTNR,OVERLAY : PLASTIC, IVORY GRAY POLYCARE TKI31S N/A
-2 426-1848-00 1 FR,PPR CUT-OFF:PLASTIC 80005 426-1848-00
=3 e e 1 CONNECTOR, KEYBOARD: (SEE J5003 REPL)
-4 210-0012-00 1 WASHER,LOCK:0.384 ID,INTL,0.022 THK,STL 09772 ORDER BY DESCR
-5 175-4314-00 1 CA ASSY,SP,ELEC:4,26 AWG,22.0 L,RIBBON 80009 175-4314-00
{J5003 TO ABJBS)
-6 131-0707-00 4 .CONTACT,ELEC:22-26 AWG,BRS,CU BE GLD PL 22526 47439-000
-7 352-0162-00 1 .HLDR,TERM CONN:4 WIRE,BLACK 80009 352-0162-00
-8 175-0827-00 AR .CABLE,SP,ELEC:4,26 AWG,STRD,PVC JKT,RBN 08261 111-2699-954
-9 333-2778-00 1 PANEL ,FRONT : 80005 333-2778-00
-10 334-4120-00 1 PLATE, IDENT :MKD INSTRUMENTATION CONTROLLER 07416 ORDER BY DESCR
-11 378-2035-01 1 LENS,LIGHT:RED W/MARKINGS 80009 378-2035-01
-12 386-4210-02 1 SUBPANEL , FRONT : ALUMINUM 80002 386-4210-02
-13 407-1438-00 2 BRACKET,ANGLE:RETAINER STRAP,SST 80009 407-1436-00
(ATTACHING PARTS)
-14 211-0007-00 2 SCREW,MACHINE :4-40 X 0.188,PNH,STL TKD435 ORDER BY DESCR
(END ATTACHING PARTS)
-15 129-0919-00 2 SPACER, POST:0.688 L,6-32 THRU,AL,0.25 HEX 80005 128-0919-00
(ATTACHING PARTS)
-16 211-0559-00 2 SCREW,MACHINE:6-32 X 0.375,FLH, 100 DEG TKD435 1593-300
{END ATTACHING PARTS)
e A ket 1 CKT BOARD ASSY:DISPLAY(SEE A7 REPL)
(ATTACHING PARTS)
-18 211-0101-00 1 SCREW,MACHINE :4-40 X 0.25,FLH,100 DEG,STL TKD435 ORDER BY DESCR
-19  211-0008-00 1 SCREW,MACHINE :4-40 X 0.25,PNH,STL 93907 ORDER BY DESCR
-20  220-0547-00 1 NUT BLOCK:4-40 X 0.282,NI SIL NP 80005 220-0547-00
-21  211-0012-00 1 SCREW,MACHINE :4-40 X 0.375,PNH,STL TK0435 ORDER BY DESCR
(END ATTACHING PARTS)
DISPLAY CIRCUIT BOARD ASSY INCLUDES:
-22  mmmmm meme- 19 .SWITCH ASSY:(SEE A7SXX REPL)
-23 366-2031-00 ) PUSH BUTTON:SLATE GY,0.45 X 0.275 X 0.175 H TK0050 ORDER BY DESCR
-24 366-2032-00 1 PUSH BUTTON: IVORY GRAY,0.45 X 0.225 X 0.175 TKO0S0 ORDER BY DESCR
-25  366-2029-07 1 PUSH BUTTON:DOVE GRAY,7 TKOOB0 ORDER BY DESCR
-26  366-2029-08 1 PUSH BUTTON:DOVE GRAY,8 TK00G0 ORDER BY DESCR
-27  366-2029-09 1 PUSH BUTTON:DOVE GRAY,9 TKOOE0 ORDER BY DESCR
-28  366-2029-04 1 PUSH BUTTON:DOVE GRAY,4 TKDOBO ORDER BY DESCR
-29  366-2029-05 1 PUSH BUTTON:DOVE GRAY,5 TKO060 ORDER BY DESCR
-30 366-2025-06 1 PUSH BUTTON:DOVE GRAY,E TK0OOS0 ORDER BY DESCR
-31  366-2029-01 1 PUSH BUTTON:DOVE GRAY,1 TKDOS0 ORDER BY DESCR
-32 366-2029-02 1 PUSH BUTTON:DOVE GRAY,2 TKDOG0 ORDER BY DESCR
-33 366-2029-03 1 PUSH BUTTON:DOVE GRAY,3 TKDOG0 ORDER BY DESCR
-34  366-2029-10 1 PUSH BUTTON:DOVE GRAY,0 TKDOS0 ORDER BY DESCR
-35  366-2029-11 1 PUSH BUTTON:DOVE GRAY, . TKDOS0 ORDER BY DESCR
-36 366-2025-12 1 PUSH BUTTON:DOVE GRAY,- TKOO50 ORDER BY DESCR
=37 343-0973-00 1 RETAINER, PANEL :FRONT 80009 343-0973-00
(ATTACHING PARTS)
-38 211-0504-00 2 SCREW,MACHINE:6-32 X 0.250,PNH,STL TK0435 ORDER BY DESCR
(END ATTACHING PARTS)
195-4035-00 8010100 B01012% 1 LEAD, ELECTRICAL:0.156 W,FLAT 80009 195-4099-00
195-5401-00 B010130 1 LEAD,ELECTRICAL:15 AWG,4.0 L,BRAID 8000% 195-5401-00
(FROM FRONT PANEL RETAINER TO ASA2)
210-0202-00 2 _TERMINAL,LUG:0.146 1D,LOCKING,BRZ TIN PL 86928 A-373-158-2
-33  407-2718-00 1 BRACKET,SUPPORT:TAPE DECK,STEEL 80003 407-2718-00
(ATTACHING PARTS)
-40  211-0119-00 2 SCREW,MACHINE:4-40 X 0.25,FLH, 100 DEG,STL TKD435 ORDER BY DESCR
(END ATTACHING PARTS)
“4]  mmmem - 1 PRINTER ASSY:(SEE UL005 REPL)
{ATTACHING PARTS)
-42 220-0330-00 4 NUT,SLEEVE:6-32 X 0.344 HEX,BRS,CU-SK-ZN PL 80009 220-0930-00
-43  210-0973-00 4 WASHER,FLAT:0.221 ID X 0.357 0D X 0.012,STL 12327 ORDER BY DESCR
(END ATTACHING PARTS)
-44 214-3217-00 1 ARM, EXTENSION: PLATEN LEVER 80003 214-3217-00
(ATTACHING PARTS)
-45  361-0020-00 1 INSULATOR,WSHR:0.156 1D X 0.3 0D X 0.78 80005 361-0020-00
-46  361-0158-00 1 SPACER,SLEEVE:0.093 L X 0.116 ID,BRS 76854 3-5115-101
-47  210-0811-00 1 WSHR,SHLDR:0.14 ID X 0.313 0D X 0.062,FBR 86928 5604-47
-48  210-0589-00 1 NUT,SLFLKG,HEX:4-40 X 0.246,STL CD PL TK0409 CF22NM40
(END ATTACHING PARTS)
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REPLACEABLE MECHANICAL PARTS LIST

Fig. &
Index  Tektronix Serial /Assaembly Mo. Mfr.
Ko. Part Mo. Effective  Dscont Qty 12345 Name & Description Code Mfr. Part No.
1-49 128-0236-00 1 SPACER, P0ST:0.375 L,0.187 HEX 06540 9726-A-0440
(ATTACHING PARTS)
-50 210-0589-00 1 NUT, SLFLKG,HEX:4-40 X 0.246,STL CD PL TKO409 CF22NM40
-51 211-0008-00 1 SCREW,MACHINE:4-40 X 0.25,PNH,STL 93307 ORDER BY DESCR
(END ATTACHING PARTS)
-52 200-2726-00 1 CAF,HANDLE:0.187 ID X 0.375 L,VINYL YELLOW 15815 187-6
-53 407-2718-00 1 BRACKET ,CMPNT : PRINTER, STEEL 80003 407-2719-00
(ATTACHING PARTS)
-54  Z11-0559-00 2 SCREW,MACHINE:6-32 X 0.375,FLH,100 DEG TKD435 1593-300
-55 210-0457-00 2 NUT, PL,ASSEM WA:6-32 X 0.312,STL CD PL 78189 511-061800-00
(END ATTACHING PARTS)
-56 407-2722-00 1 BRACKET ,CMPNT : PAPER DEFLECTOR, AL 80009 407-2722-00
(ATTACHING PARTS)
-57 211-0119-00 2 SCREW,MACHINE:4-40 X 0.25,FLH,100 DEG,STL TK0435 ORDER BY DESCR
(END ATTACHING PARTS)
-58  214-3272-00 1 BLADE,PAPER CTR:ACRYLIC 80009 214-3272-00
(ATTACHING PARTS)
-59 213-0138-00 2 SCREW,TPG,TF:4-24 X 0.188,TYPE B,PNH,STL TK0435 ORDER BY DESCR
(END ATTACHING PARTS)
---------- 1 TAPE TRANSPORT ASSY:(SEE AS REPL)
-60 348-0661-00 1 .GASKET : TAPE DRIVE,VINYL 80003 348-0661-00
-6l 105-0861-00 1 .EJCTR, TAPE CRTG:PLASTIC 80003 105-0861-00
(ATTACHING PARTS)
-62  214-3103-00 1 .SPRING,HLEXT:0.187 0D X 0.4 LMW 80008 214-3103-00
(END ATTACHING PARTS)
-63  175-2583-00 1 .CA ASSY,SP,ELEC:3,26 AWG,3.0 L 80003 175-2583-00
-84 131-0707-00 6  ..CONTACT,ELEC:22-26 AWG,BRS,CU BE GLD PL 22526 474339-000
-65  352-0161-03 2 .. HLDR, TERM COMN:3 WIRE,ORANGE 80003 352-0161-03
-66  175-0826-00 AR ..CABLE,SP,ELEC:3,26 AWG,STRD,PVC JKT,RBN 80003 175-0826-00
=67  mmmee mmee- 1 .CIRCUIT BD ASSY:SENSOR (SEE ASAl REPL)
(ATTACHING PARTS)
-68 211-0244-00 1 .SCR,ASSEM WSHR:4-40 X 0.312,PNH ST. TK0858 211-0242-00
(END ATTACHING PARTS)
-69 214-3102-00 2 .SPRING,HLEXT:0.178 0D X 0.636 LMW 80008 214-3102-00
-70 426-1752-01 1 .MOUNT ,MOTOR: TAPE DRIVE,PLASTIC 80003 426-1752-01
-71 147-0054-02 1 .MOTOR, DC:7600 RPM,12V W/CONNECTOR 80009 147-0054-02
(ATTACHING PARTS)
-72  211-0290-00 3 .SCREW,MACHINE:M2 X 3.0MM,FLH,90 DEG,STL CD TKD456 ORDER BY DESCR
(END ATTACHING PARTS)
-73 131-0707-00 2 ..CONTACT ,ELEC:22-26 AWG,BRS,CU BE GLD PL 22526 47438-000
-74  352-0163-00 1 ..HLDR, TERM CONN:2 WIRE,BLACK 80008 352-0169-00
-75  384-1588-02 1 .SHAFT, SHLDR:W/DRIVER AND TIMING DISK 80008 384-1588-02
(ATTACHING PARTS)
-76 354-03383-00 1 .RING,RETAINING: EXT GRIP,U/0 0.156 DIA SFT 05469 5555-15MD
(END ATTACHING PARTS)
=77 mmemm e 1 .CIRCUIT BD ASSY:STATUS (SEE A5AZ REPL)
(ATTACHING PARTS)
-78  213-0113-00 1 .SCREW, TPG,TF:2-32 X 0.312,TYPE B,PNH,STL 93307 ORDER BY DESCR
-79 210-0001-00 1 WASHER, LOCK:#2 INTL,0.013 THK,STL 77900 1202-00- 00-0541C
-80  211-0244-00 1 .SCR,ASSEM WSHR:4-40 X 0.312,PNH STL TKO858 211-0244-00
(END ATTACHING PARTS)
.STATUS BOARD ASSY INCLUDES:
-8l 214-3245-01 BO10100 B01019S 1 ..SPRING, GROUND:CU BE 80008 214-3245-01
214-3245-02 B010200 1 ..SPRING, GROUND: TIN PLATED 80002 214-3245-02
-82  343-0807-00 1 .RETAINER,CONT : TAPE DRIVE SWITCH,PLSTC 80002 343-0307-00
83 e eeee- 2 .CONTACT,ELEC:(SEE S1,S2 REPL)
-84 214-3111-00 2 .ACTUATOR, CONT :ACETAL 80009 214-3111-00
-85 200-2521-00 1 .DOOR,ACCESS: TAPE DRIVE,ABS 80008 200-2521-00
(ATTACHING PARTS)
-86 214-3101-00 1 .SPRING,HLEXT:0.125 00 X 0.7 L,SST XLOOP 80008 214-3101-00
{END ATTACHING PARTS)
-87  memem meee- 1 .HEAD,RCDG,MAG T:W/CHASS(SEE ASA1050 REPL)
-B8  214-3104-00 1 .SPRING,HLCPS:0.18 0D X 1.25 L,CLE, MU 80009 214-3104-00
-B9  214-3085-00 1 .PAWL:TAPE CARTRIDGE,PLSTC 80009 214-3085-00
-90  384-1587-00 2 .CONN LINK,RIGID:CARRIAGE & SHAFT,ACETAL 80009 384-1587-00
-91 214-3107-00 1 .CARRIAGE,CRTG: TAPE DRIVE 80009 214-3107-00
-92  401-0498-00 1 .CAM, CARRIAGE : CASSETTE LOCKING 80009 401-0498-00
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REPLACEABLE MECHANICAL PARTS LIST

Fig. &
Index  Tektronix Serial/Assambly No. Mfr.
Ko. Part No. Effective  Dscont Qty 12345 Mame & Description Code Mfr. Part Mo.
1-93  211-0291-00 1 .SCREW,MACHINE :4-40 X 0.437 ,HEX HD.STL 83385 ORDER BY DESCR
-84 214-3105-00 1 .SPRING,HLCPS:0.18 0D X 0.375 L,CLE,MW 80008 214-3105-00
-95  210-1240-00 1 _WASHER, FLAT:0.125 1D X 0.188 0D X 0.016,BRS 80009 210-1240-00
(END ATTACHING PARTS)
-96  386-4485-00 2 .SPRT,CARRIAGE :LOCKING MECHANISM 80002 386-4485-00
=97 214-3113-00 1 .ACTR,CARRIAGE : TAPE CARTRIDGE,PLSTC 80009 214-3113-00
-98  432-0135-00 BO10100 8020654 1 .BASE, TAPE DRIVE: 80003 432-0136-00
432-0136-01 B0Z0655 1 .BASE, TAPE DRIVE: 80003 432-0136-01
(ATTACHING PARTS)
-g8 211-0244-00 2 .SCR,ASSEM WSHR:4-40 X 0.312,PhH STL TKD858 211-0244-00
-100 211-0301-00 2 .SCR,ASSEM WSHR:4-40 X 0.75,PNH,STL CD PL 01536 ORDER BY DESCR
(END ATTACHING PARTS)
-101  220-0886-00 2 NUT,SLEEVE:6-32 X 0.437 0D,NEOPRENE,BRS 00613 E-632
(ATTACHING PARTS)
-102 211-0514-00 B010100 B020654 2 .SCREW,MACHINE:6-32 X 0.750,PHH, STL TKD435 1541-300
211-0687-00 B020655 2 .SCREW,MACHINE :6-32 X 0.75,FLH,100 DEG,STL 83294 ORDER BY DESCR
(END ATTACHING PARTS)
-103  175-4163-00 2  CA ASSY,SP,ELEC:25 COND,5.5 L 04618 2-88685-4
(A7J72 TO ABJ82;A7J71 TO ABJBL)
-104  175-4304-00 B010100 8041089 1 CA ASSY,SP,ELEC:4,18 AWG,26.5 L,8-N 80009 175-4304-00
($5001 TO A1J34)
175-4304-01 B041030 1 CA ASSY,SP,ELEC:4,18 AWG,26.5 L,8-N 80002 175-4304-01
-105  131-20865-00 BO10100 B041083 4 .TERM,QIK DISC.:18-22 AWG,BRASS TIN PLATED 00779 2-520181-2
131-2522-00 B041080 4 .TERM,QIK DISC.:20-16 AWG,BRASS 00779 60196-2
-106  200-2576-00 1 .COVER, SWITCH: 80009 200-2576-00
-107  131-0948-00 4 .CONTACT, ELEC:CONNECTOR,BRASS TIN PL 27264 02-08-1101
-108  131-0947-00 1 .CONN BODY,RCPT:MALE, SNAP-IN PNL MT,4 CONT 27264 03-09-1041
-108  210-0202-00 1 TERMINAL,LUG:0.146 ID,LOCKING,BRZ TIN PL 86928 A-373-158-2
(ATTACHING PARTS)
-110 211-0503-00 1 SCREW,MACHINE :6-32 X 0.188, PN,STL TKD435 ORDER BY DESCR
(END ATTACHING PARTS)
<111 = e 1 SWITCH, POWER: (SEE $5001 REPL)
-112  200-2565-00 1 COVER, SWITCH: PLASTIC 80009 200-2565-00
-113  378-0171-01 1 GRILLE,PLASTIC:6.534 X 1.111,AIR INTAKE 80009 378-0171-01
-114  200-2651-00 1 COVER,PRINTER:ABS TEK TAN 80003 200-2651-00
(ATTACHING PARTS)
-115  211-0541-00 1 SCREW,MACHINE :6-32 X 0.25,FLH,100 DEG,STL TK0435 ORDER BY DESCR
-116  220-0557-00 1 NUT,SLEEVE:6-32 X 0.204 0D BRS CD PL 80009 220-0557-00
-117  213-0183-00 1 SCREW,TPG,TF:6-20 X 0.5,TYPE B,PNH,STL 83385 ORDER BY DESCR
(END ATTACHING PARTS)
-118  426-1785-03 1 FR PANEL,CAB. : FRONT 80008 426-1785-03
(ATTACHING PARTS)
-119  211-0541-00 6  SCREW,MACHINE:6-32 X 0.25,FLH, 100 DEG,STL TKD435 ORDER BY DESCR
(END ATTACHING PARTS)
-120  334-0094-00 1 EMBLEM: SMOKE TAN W/0 STUD 80009 334-0094-00
-121  346-0120-00 2 STRAP, TIEDOWN,E:5.5 L MIN,PLASTIC 06383 SST1.M
-122  175-4313-00 1 CA ASSY,SP,ELEC:B,26 AWG,13.0 L,RIBBON 80008 175-4313-00
(ASA2)2 TO A4J24)
-123  352-0166-00 2 .HLDR, TERM CONN:8 WIRE,BLACK 80003 352-0166-00
-124  131-0707-00 16 LCONTACT,ELEC:22-26 AWG,BRS,CU BE GLD PL 22528 47439-000
-125 175-0831-00 AR .CABLE,SP,ELEC:8,26 AWG,STRD,PVC INSUL,RBN 08261 111-2689-971
-126  175-4289-00 1 CA ASSY,SP,ELEC:4,26 AWG,15.0 L B000S 175-4289-00
(A4J23 TO TAPE HEAD)
-127  352-0177-00 1 .HLDR,TERM CONN:6 WIRE,DBL ROW BLACK 80008 352-0177-00
-128 352-0163-00 1 .HLDR,TERM CONN:5 WIRE,BLACK 80008 352-0163-00
-129  131-0707-00 10 .CONTACT,ELEC:22-26 AWG,BRS,CU BE GLD PL 22526 47438-000
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REPLACEABLE MECHANICAL PARTS LIST

Fig. &
. Index  Tektronix Serial/Assarbly No. Mfr.
No Part No. Effective  Dscont Qty 12345 Name & Description Code  Mfr. Part No.
2-1 441-1616-00 8010100 B041099 1 CHASSIS,CKT BD:DC 100,ALUMINIM 80003 441-1616-00
441-1616-01 B041100 1 CHASSIS,CKT BD:DC 100,ALUMINUM 80003 441-1616-01
(ATTACHING PARTS)

-2 211-0504-00 2 SCREW,MACHINE:6-32 X 0.250,PNH,STL TKO435 ORDER BY DESCR

-3 211-0507-00 2 SCREW,MACHINE:6-32 X 0.312,PNH,STL 83385 ORDER BY DESCR
252-0564-00 AR PLASTIC EXTR:0.17 X 0.145,POLYETHYLENE 80009 252-0564-00

{END ATTACHING PARTS)
4 mmmem eeeee 1 CIRCUIT BD ASSY:TAPE DRIVE(SEE A4 REPL)
(ATTACHING PARTS)
-5 211-0012-00 6  SCREW,MACHINE:4-40 X 0.375,PNH,STL TKD435 ORDER BY DESCR
(END ATTACHING PARTS)
TAPE DRIVE ASSEMBLY INCLUDES:

-6 136-0757-00 2 .SKT,PL-IN ELEK:MICROCIRCUIT,40 DIP 09922 DILB40P-108

-7 344-0154-03 2 .CLIP,ELEC:FUSE,CKT BD MT,CU BE CU-SN-ZN PL TK1569 ORDER BY DESCR

-8 337-2816-00 1 .SHIELD,ELEC:CKT BD 80009 337-2816-00

e I 5 . TRANSISTORS:(SEE A4Q105,205,405,505,605

(ATTACHING PARTS)
-10  211-0008-00 5 .SCREW,MACHINE:4-40 X 0.25,PNH,STL 93307 ORDER BY DESCR
-11  210-0586-00 5  .NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 78189 211-041800-00
(END ATTACHING PARTS)
-2 220-0913-00 6  .NUT,PRESSMOUNT:8-32 X 0.375 0D X 0.318 80003 220-0913-00
-13  175-4308-00 2 CA ASSY,SP,ELEC:10,26 AWG,5.0 L,RIBBON 80003 175-4308-00
(A4J63 TO A3J21:A4064 TO A3J22)

-14  131-0707-00 40  .CONTACT,ELEC:22-26 AWG,BRS,CU BE GLD PL 22525 47439-000

-15  352-0168-00 4 _HLDR,TERM CONN:10 WIRE,BLACK 80003 352-0168-00

-16  175-0833-00 AR .CABLF,SP,ELEC:10,26 AWG STRD,PVC JKT,RBN 08261 111-2699-970

-17  175-4310-00 1 CA ASSY,SP,ELEC:3,26 AWG,18,0 L,RIBBON 80008 175-4310-00

(A4J28 TO A1J33)

-18  131-0621-00 6  .CONN,TERM:22-26 AWG,BRS,CU BE GLD PL 22526 46231-000

-19  352-0193-00 2 .HLDR,TERM CONN:3 WIRE,BLACK 80003 352-0193-00

-20  175-0826-00 AR .CABLE,SP,ELEC:3,26 AWG,STRD,PVC JKT,RBN 80009 175-0826-00

-21  175-4308-00 1 CA ASSY,SP,ELEC:2,26 AWG,17.0 L,RIBBON 80009 175-4303-00

(A4J25 TO ABXR7)
-22  131-0707-00 4  .CONTACT,ELEC:22-26 AWG,BRS.CU BE GLD PL 22526 47438-000
-23  352-0168-00 2 .HLDR,TERM CONN:2 WIRE,BLACK 80009 352-0169-00
-24  175-0825-00 AR .CABLE,SP,ELEC:2,26 AWG,STRD,PVC JKT,RBN 80003 175-0825-00
-25  346-0120-00 2 STRAP,TIEDOWN,E:5.5 L MIN,PLASTIC 06383 SSTL.M
-26  386-4711-00 3 SUPPORT,CKT BD:PLASTIC 80008 386-4711-00
(ATTACHING PARTS)

=27 211-0559-00 6  SCREW,MACHINE:6-32 X 0.375,FLH,100 DEG TKD435 1593-300

-28  210-0457-00 6  NUT,PL,ASSEM WA:6-32 X 0.312,STL CD PL 78183 511-061800-00
{END ATTACHING PARTS)

-29  407-2720-00 1 BRKT,CKT B0 GUI: 80003 407-2720-00
(ATTACHING PARTS)

-30  211-0504-00 2 SCREW,MACHINE:6-32 X 0.250,PNH,STL TKO435 ORDER BY DESCR
(END ATTACHING PARTS)
=31 334-2332-00 1 MARKER, IDENT :DANGER:VOLTAGE IN THIS AREA 80009 334-2332-00
-32  351-0692-00 4  GUIDE,CKT BOARD:PLASTIC 4.798 L 80003 351-0692-00
-33 214-3216-00 1 HEAT SINK,XSTR:ALUMINUM 80009 214-3216-00
(ATTACHING PARTS)

-34  211-0504-00 2 SCREW,MACHINE:6-32 X 0.250,PNH,STL TKD435 ORDER BY DESCR
(END ATTACHING PARTS)

=35 mmmmm e 1 SEMICOND DEVICE:(SEE CR1000 REPL)
(ATTACHING PARTS)
-36  211-0012-00 BO10100 BO10111 1 SCREW,MACHINE:4-40 X 0.375,PNH,STL TKD435 ORDER BY DESCR
211-0087-00 BO010112 8020593 1 SCREW,MACHINE:4-40 X 0.312,PNH,STL TK0435 ORDER BY DESCR
211-0012-00 B0205%4 1 SCREW,MACHINE:4-40 X 0.375,PNH,STL TK0435 ORDER BY DESCR
-37  210-1181-00 B010100 8020593 1 WASHER,SHLDR: 86928 A366-23
210-0551-00 B020534 1 NUT,PLAIN,HEX:4-40 X 0.25,5T CD PL TK0435 ORDER BY DESCR
-38  210-0586-00 1 NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 78189 211-041800-00
(END ATTACHING PARTS)

-39 342-0450-00 1 INSULATOR,FILM: TRAKSISTOR, POLYIMIDE 80009 342-0450-00

-40  200-2269-00 1 COVER,XSTR: 80009 200-2269-00
(ATTACHING PARTS)

-41  211-0511-00 2 SCREW,MACHINE:6-32 X 0.5,PNH,STL TK0435 ORDER BY DESCR
(END ATTACHING PARTS)

-42  342-0448-01 B010100 B020593 1 INSULATOR,PLATE: TRANSISTOR, ALLMINA 80008 342-0449-01
342-0354-00 BO205%4 1 INSULATOR,PLATE: TRANSISTOR 55285 7403-08FR-52
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REPLACEABLE MECHANICAL PARTS LIST

Fig. &
Index  Tektronix Serial/Assembly No. Mfr.
No. Part No. Effective  Dscont Qty 12345 Name & Description Code  Mfr. Part No.
2-43  342-0458-00 1 INSULATOR,PLATE: TRANSISTOR,MICA 86928 ORDER BY DESCR
-44  195-3285-00 1 LEAD,ELECTRICAL:26 AWG,2.0 L,0-N 80009 195-3285-00
(FROM A1SH TO HEAT SINK)
-45  131-0707-00 1 .CONTACT,ELEC:22-26 AWG,BRS,CU BE GLD PL 22526 47439-000
-4 352-0171-00 1 .HLDR,TERM CONN:1 WIRE,BLACK 80003 352-0171-00
-47 e e 1 CIRCUIT BD ASSY:STD 1/0 (SEE A3 REPL)
-48  105-0160-00 2 .EJECTOR,CKT BD:WHITE PLASTIC 80003 105-0160-00
(ATTACHING PARTS)
-43  214-1337-00 2 .PIN,SPRING:0.25 L X 0.103 0D,STL CD PL 0008 ORDER BY DESCR
(END ATTACHING PARTS)
-50  138-0757-00 1 .SKT,PL-IN ELEK:MICROCIRCUIT,40 DIP 09922 DILB4OP-108
-51  131-0993-00 BO010100 B069999 2 .BUS,CONDUCTOR:SHUNT ASSEMBLY,BLACK 22525 65474-005
131-0993-00 B070000 1 .BUS,CONDUCTOR:SHUNT ASSEMBLY,BLACK 22526 65474-005
-52  386-1130-00 1 .INSULATOR,DISK: TRANSISTOR,NYLON 13103 7717-15N
-53  386-4515-00 1 .STIF,CIRCUIT BD:8.132 L,PHOS BRZ 80003 386-4515-00
B Y 1 CKT BOARD ASSY:OPT I/D (SEE AS REPL)
SEE 070-6965-00 FOR ELECTRICAL PARTS LIST
-55  105-0160-03 2 .EJECTOR,CKT BD:GRAY PLASTIC 80003 105-0160-03
(ATTACHING PARTS)
-56  214-1337-00 2 .PIN,SPRING:0.25 L X 0.103 0D,STL CD PL 000BK ORDER BY DESCR
(END ATTACHING PARTS)
-57  136-0751-00 2 .SKT,PL-IN ELEK:MICROCKT,24 PIN 09922 DILB24P108
.(OPTION 1 ONLY)
136-0751-00 4 .SKT,PL-IN ELEK:MICROCKT,24 PIN 09922 DILB24P108
.(OPTION 2 ONLY)
-58  131-0993-00 2 .BUS,CONDUCTOR:SHUNT ASSEMBLY,BLACK 22526 65474-005
.(OPTION 1 ONLY)
-58  386-4515-00 1 .STIF,CIRCUIT BD:8.132 L,PHOS BRZ 80005 386-4515-00
-60  386-1130-00 1 .INSULATOR,DISK: TRANSISTOR,NYLON 13103 7717-15N
.(OPTION 1 ONLY)
-61  131-0608-00 3 .TERMINAL,PIN:0.385 L X 0.025 BRZ GLD PL 22525 48283-036
.(OPTION 1 ONLY)
131-1806-00 15  .TERM SET,PIN:1 X 31,0.025 SQ O 0.15 CTR 22526 65535-131
.(OPTION 2 ONLY)
-62  136-0757-00 1 .SKT,PL-IN ELEK:MICROCIRCUIT,40 DIP 09922 DILB40P-108
-63  mmemm mmeee 1 CIRCUIT BD ASSY:R/W MEMORY (SEE All REPL)
SEE 070-6967-00 FOR ELECTRICAL PARTS LIST
-4  105-0160-02 2 .EJECTOR,CKT BD:BLUE PLASTIC 80008 105-0160-02
(ATTACHING PARTS)
-65  214-1337-00 2 .PIN,SPRING:0.25 L X 0.103 OD,STL CD PL 000BK ORDER BY DESCR
(END ATTACHING PARTS)
-66  131-0993-00 2 .BUS,CONDUCTOR:SHUNT ASSEMBLY,BLACK 22526 £5474-005
-67  136-0729-00 55  .SKT,PL-IN ELEK:MICROCKT,16 CONTACT 09922 DILBI6P-108T
-68  386-4515-00 1 .STIF,CIRCUIT B0:8.132 L,PHOS BRZ 8000S 386-4515-00
-69  mmmem - 1 CIRCUIT BD ASSY:CPU (SEE A2 REPL)
-70  -105-0160-08 2 .EJECTOR,CKT BO:YELLOW PLASTIC 80008 105-0160-08
(ATTACHING PARTS)
-71  214-1337-00 2 .PIN,SPRING:0.25 L X 0.103 0D,STL CD PL D00BK ORDER BY DESCR
(END ATTACHING PARTS)
-72  385-4515-00 1 .STIF,CIRCUIT BD:8.132 L,PHOS BRZ 80003 386-4515-00
-73  136-0755-00 1 .SKT,PL-IN ELEK:MICROCIRCUIT,28 DIP 09922 DILB28P-108
-74  1386-0751-00 12 .SKT,PL-IN ELEK:MICROCKT,24 PIN 09922 DILB24P108
-75  136-0716-00 1 .SKT,PL-IN ELEK:MICROCKT,64 CONT 06776 ICN 643-55-G30
-76  131-0993-00 2 .BUS,CONDUCTOR:SHUNT ASSEMBLY,BLACK 22526 65474-005
=77 131-0608-00 6  .TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526 48283-036
“78  mmemm eem - 1 CIRCUIT BD ASSY:FPC (SEE A6 REPL)
(ATTACHING PARTS)
-79  211-0507-00 4  SCREW,MACHINE:6-32 X 0.312.PHH,STL 83385 ORDER BY DESCR
(END ATTACHING PARTS)
FPC BOARD ASSEMBLY INCLLUES:
-80  136-0757-00 1 .SKT,PL-IN ELEK:MICROCIRCUIT,40 DIP 09922 DILB4OP-108
-81  136-0751-00 1 .SKT,PL-IN ELEK-MIZ<OCKT,24 PIN 09922 DILB24P108
-82  129-0520-00 4  .SPACER,POST:0.36 L,6-32 TAP 1 END,AL,0.18 80008 129-0520-00
-83  131-0608-00 8  .TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526 48283-036
-84 136-0775-00 1 .SKT,PL-IN ELEK:MICROCIRCUIT,17 CONT,SIP 00778 1-583773-7
-85  407-2817-00 1 BRACKET,ANGLE:CKT BD SUPPORT,TOP AL 80003 407-2817-00
-86  407-2721-00 1 BRACKET,ANGLE:CKT BOARD GUIDE,ALLMINWM 8000% 407-2721-00
(ATTACHING PARTS)
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REPLACEABLE MECHANICAL PARTS LIST

Fig. &
Index  Tektronix Serial/Assarbly No. Mfr.
No. Part No. Effective  Dscomt Qty 12345 Name & Description Code Mfr. Part No.
2-87  211-0507-00 1 SCREW,MACHINE:6-32 X 0.312,PNH,STL 83385 ORDER BY DESCR
(END ATTACHING PARTS)
-88  407-2816-00 1 BRACKET, SUPPORT:CKT BD,BOTTOM AL 80002 407-2816-00
(ATTACHING PARTS)
-88  211-0507-00 2 SCREW,MACHINE:6-32 X 0.312,PNH,STL 83385 ORDER BY DESCR
(END ATTACHING PARTS)
-90  175-4312-00 1 CA ASSY,SP,ELEC:8,26 AWG,5.5 L,RIBBON 80009 175-4312-00
(ABJB4 TO J1J38)
-81 131-0707-00 16 .CONTACT ,ELEC:22-26 AWG,BRS,CU BE GLD PL 22526 47438-000
-92  352-0166-00 2 .HLDR,TERM CONN:8 WIRE,BLACK 80008 352-0166-00
=93 175-0331-00 AR .CABLE,SP,ELEC:8,26 AWG,STRD,PVC INSUL,RBN 08261 111-2699-971
-84 252-0564-00 BO10112 AR PLASTIC EXTR:0.17 X 0.145,POLYETHYLENE 80009 252-0564-00
=95  386-4654-00 1 SUPPORT, PRINTER: ALUMINUM 80005 386-4654-00
(ATTACHING PARTS)
-96  211-0507-00 2 SCREW,MACHINE:6-32 X 0.312,PNH,STL 83385 ORDER BY DESCR
-97  210-0457-00 2 NUT,PL,ASSEM WA:6-32 X 0.312,STL CD PL 78183 511-061800-00
(END ATTACHING PARTS)
-98 128-0308-00 1 SPACER,POST:0.465 L X 0.25 HEX,BRS 80003 129-0308-00
-99  351-0692-00 4  GUIDE,CKT BOARD:PLASTIC 4.798 L 80003 351-0692-00
=100 ===er —eee- 1 CIRCUIT BD ASSY:PRINTER INTFC (SEE A8 REPL)
(ATTACHING PARTS)
-101  211-0244-00 4  SCR,ASSEM WSHR:4-40 X 0.312,PNH STL TKO858 211-0244-00
(END ATTACHING PARTS)
PRINTER INTERFACE BOARD ASSEMBLY INCLUDES:
-102  136-0775-00 1 .SKT,PL-IN ELEK:MICROCIRCUIT,17 CONT,SIP 00779 1-583773-7
=103 =mmm= mmeee 1 .MICROCIRCUIT: (SEE ABULS1 REPL)
(ATTACHING PARTS)
-104  211-0087-00 1 .SCREW,MACHINE :4-40 X 0.312,PNH,STL TKO435 ORDER BY DESCR
-105 210-1181-00 1 .WASHER, SHLDR: 86328 A366-23
-106 210-0586-00 1 NUT, PL,ASSEM WA:4-40 X 0.25,STL CD PL 78189 211-041800-00
(END ATTACHING PARTS)
-107  342-0322-00 1 . INSULATOR, FILM: TRANSISTOR, PLASTIC 13103 46-77-2
-108  175-4315-00 1 CA ASSY,SP,ELEC:3,26 AWG,6.0 L,RIBBON 80002 175-4315-00
(A8J95 TO A1J32)
-109  131-0621-00 6 .CONN, TERM:22-26 AWG,BRS,CU BE GLD PL 22526 46231-000
-110  352-0193-00 2 .HLOR, TERM CONN:3 WIRE,BLACK 80003 352-019%8-00
-111  200-2285-01 1 COVER,XSTR: 80009 200-2268-01
(ATTACHING PARTS)
-112  210-0457-00 2 NUT, PL,ASSEM WA:6-32 X 0.312,STL CD PL 78189 511-061800-00
(END ATTACHING PARTS)
-113  342-0458-00 1 INSULATOR, PLATE: TRANSISTOR, MICA 86328 ORDER BY DESCR
-114  386-4784-00 1 SUPPORT,CKT BD:BOTTOM, PLASTIC 80009 386-4784-00
(ATTACHING PARTS)
-115  210-0457-00 2 NUT,PL,ASSEM WA:6-32 X 0.312,STL CD PL 78185 511-061800-00
(END ATTACHING PARTS) ,
-116  436-0157-00 1 TRAY,ROM PACK:TOP 80008 436-0157-00
(ATTACHING PARTS)
-117  211-0507-00 5  SCREW,MACHINE:6-32 X 0.312,PN4,STL 83385 DORDER BY DESCR
(END ATTACHING PARTS)
-118  436-0156-00 1 TRAY,ROM PACK:BOTTOM 80003 436-0156-00
(ATTACHING PARTS)
-119  211-0507-00 2  SCREW,MACHINE:6-32 X 0.312,PNH,STL 83385 ORDER BY DESCR
(END ATTACHING PARTS)
=120 e m—e—- 1 MARKER, IDENT :MARKED GROUND SYMBOL
(SEE OPTIONAL ACCESSORIES)
-121  210-0202-00 1 TERMINAL,LUG:0.146 ID,LOCKING,BRZ TIN PL 86928 A-373-158-2
(ATTACHING PARTS)
-122  211-0503-00 1 SCREW,MACHINE:6-32 X 0.188,PNH,STL TKO435 ORDER BY DESCR
(END ATTACHING PARTS)
-123  343-0220-00 2 CLAMP,TIEDOWN:NYLON 06383 TAIFS1O-M
(ATTACHING PARTS)
-124  211-0511-00 2 SCREW,MACHINE:6-32 X 0.5,PNH,STL TKO435 ORDER BY DESCR
(END ATTACHING PARTS)
-125 346-0120-00 2 STRAP,TIEDOWN,E:5.5 L MIN,PLASTIC 06383 SST1.5M
-126  ---em —oee- 1 CIRCUIT BD ASSY:MI/PS (SEE Al REPL)
(ATTACHING PARTS)
-127  211-0504-00 11 SCREW,MACHINE:6-32 X 0.250,PhH,STL TKO435 ORDER BY DESCR
-128 211-0511-00 2 SCREW,MACHINE:6-32 X 0.5,PNH,STL TKO435 ORDER BY DESCR
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REPLACEABLE MECHANICAL PARTS LI.i

Fig. &
Index  Tektronmix Serial/Assambly No. Mfr.
No. Part No. Effective Dscont Qty 12345 Name & Description Code Mfr. Part No.
2-129  210-0457-00 2 NUT,PL,ASSEM WA:6-32 X 0.312,STL CD PL 7818% 511-061800-00
(END ATTACHING PARTS)
MI/PS BOARD ASSEMBLY INCLUDES:
-130 175-4311-10 2 .CA ASSY,SP,ELEC:3,22 AWG,3.0 L,RIBBON 80002 175-4311-00
.(TO U1000, U1001)
-131  175-0862-00 AR ..CABLE,SP,ELEC:3,22 AWG,STRD,PVC JKT,RBN TK0B46 03CF22M1G-BBT
-132  204-0678-00 4 . .CONN BODY,PLUG:3 FEMALE CONTACTS 27264 10-17-2032
-133  131-1815-00 &  ..CONTACT,ELEC:FEMALE CONNECTOR 27264 08-56-0110
B T 3 .COILS:(SEE AIL101,201,210 REPL)
(ATTACHING PARTS)
-135  211-0003-00 3 .SCREW,MACHINE:2-56 X 0.875,PNH,STL TKD435 ORDER BY DESCR
210-0053-00 3 .WASHER,LOCK:#2 SPLIT,0.02 THC STL 78182 ORDER BY DESCR
-135  210-0405-00 3 NUT,PLAIN,HEX:2-56 X 0.188,BRS CD PL 73743 12157-50
(END ATTACHING PARTS)
-137  175-4305-00 1 .CA ASSY,SP,ELEC:3,18 AWG,4.0 L,RIBBON 8000 175-4305-00
.(TD CR1000)
-138  352-0463-00 1 ..HLDER,TERM CONN:3 FEMALE,NYLON 27264 10-01-1034
-139  175-5051-00 AR ..CABLE,SP,ELEC:3,18 AWG,RIBBON TKDB46 ORDER BY DESCR
-140  131-1790-00 3 ..CONTACT,ELEC:18-24 AWG,BRASS GOLD PL 27264 08-56-0105
-14]1  175-4306-00 2 .CA ASSY,SP,ELEC:3,22 AWG,4.0 L,RIBBON 80009 175-4306-00
.(TO Q1000,Q1001)
-142  204-0678-00 2 ..CONN BODY,PLUG:3 FEMALE CONTACTS 27264 10-17-2032
-143  175-0862-00 AR ..CABLE,SP,ELEC:3,22 AWG,STRD,PVC JKT.RBN TKO846 03CF22M19-BBT
-144  131-1815-00 6  ..CONTACT.ELEC:FEMALE CONNECTOR 27264 08-56-0110
=145 —mmme —mmee 1 .XFMR,TOROID: (SEE A1T220 REPL)
(ATTACHING PARTS)
-146  175-3114-00 1 .WIRE,ELECTRICAL:STRD, 18 AWG,GRAY,PVC 8000S 175-3114-00
(END ATTACHING PARTS)
-147  131-0608-00 13 .TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22525 48283-036
131-0588-00 14 .TERMINAL,PIN:0.46 L X 0.025 SQ PH £8Z 22526 48283-029
-148  195-0383-00 1 .LEAD,ELECTRICAL:18 AWG,4.0 L,5-4 80002  195-0389-00
.(TO A1J35)
-149  346-0190-00 1 .STRAP,GROUND:COPPER 8000% 346-0190-00
=150 —mmem —-ee- 1 .CONNECTOR,PWR:(SEE A1J35 REPL)
(ATTACHING PARTS)
-150  211-0511-00 2 .SCREW,MACHINE:6-32 X 0.5,PNH,STL TKD435 ORDER BY DESCR
-152  210-0457-00 2 .NUT,PL,ASSEM WA:6-32 X 0.312,STL CD PL 78182 511-061800-00
(END ATTACHING PARTS)
-153  334-4686-00 1 .MARKER, IDENT:M<D DANGER 80009 334-45685-00
.(ON T370)
-154  204-0906-00 1 .BODY,FUSEHOLDER:3AG & 5 X 20MM FUSES $3628 TYPEFAUQ31.3573
-155  200-2264-00 1 .CAP,FUSEHOLDER:3AG FUSES 5382¢ FEK 031 1666
352-0086-00 1 .HOLDER,TORQID:0.5 DIA,DELRIN 80003 352-0085-00
-156  175-4164-00 1 CA ASSY,SP,ELEC:17 COND,11.0 L 04615 1-88675-6
(ABJ83 TO ABJS3)
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Fig. &
Index  Tektromix Serial /Assambly No. Mfr.
No. Part No. Effective  Dscont Qty 12345 Mame & Description Code Mfr. Part No.
3-1 348-0544-05 4 RTNR,CAB.COVER:CORNER EARTH BROWN,PC 80005 348-0544-05
(ATTACHING PARTS)
-2 213-0782-00 4 SCREW,TPG,TF:8-32 X 0.625,FILH,STL 83485 ORDER BY DESCR
(END ATTACHING PARTS)
-3 124-0358-03 2 STRIP,TRIM:CORNER,BOT,EARTH BROWN,15.9L 80008 124-0359-03
-4 124-0360-03 2 STRIP,TRIM: 80005 124-0360-03
-5 390-0662-04 1  CABINET SIDE:7.0 19.946,AL,EARTH BROWN 80005 390-0662-04
-6 390-0843-00 1 CABINET TOP: 80009 390-0843-00
-7 426-1847-00 1 FRAME ,DOOR: PRINTER, POLYCARBONATE 80002 426-1847-00
-8 105-0512-01 1 STRIKE,LATCH: 80003 105-0512-01
(ATTACHING PARTS)
- 213-0183-00 1 SCREW,TPG,TF:6-20 X 0.5,TYPE B,PNH,STL 83385 ORDER BY DESCR
(END ATTACHING PARTS)
-10  214-1980-01 1 SPR,ACCESS DOOR:DOOR CATCH,UNFINISHED 80005 214-1980-01
-11  200-2619-00 1 DOOR,ACCESS:PRINTER,AL 8000= 200-2619-00
(ATTACHING PARTS)
-12  343-0467-00 2 RETAINER,PIN:BU-CU 80009 343-0467-00
(END ATTACHING PARTS)
-13  390-0662-03 B010100 8010240 1 CABINET SIDE:LEFT & RIGHT W/HOLES 80002 390-0662-03
390-0858-00 B010241 1 CABINET SIDE:7.0 X 19.945 W/HOLES,EARTH BR 80009 390-0858-00
-14  367-0248-07 1 HANDLE,CARRYING: 16.34 L W/CLIP,PLASTIC 80005 367-0248-07
(ATTACHING PARTS)
-15  343-0752-00 2 RETAINER,HANDLE:STAINLESS STEEL 80005 343-0752-00
(END ATTACHING PARTS)
-16  200-2191-03 2  CAP,RETAINER:PLASTIC.EARTH BROWN 80002 200-2191-03
214-3344-00 2  PTCT,HDL RTNR:MYLAR,4.50 XD 5.0 85471 ORDER BY DESCR
-17  390-0672-03 1 CABINET BOTTOM:HALF RACK X 19.946,EARTH BR 80009 390-0672-03
-18  426-1844-00 2 FRAME SECT,CHAS:LOWER LEFT 80009 426-1844-00
(ATTACHING PARTS)
-19  213-0760-00 ¢  SCRiW,TPG,TF:8-32 X 0.875,SPCL TAPTITE,FILH 72222 ORDER BY DESCR
(END ATTACHING PARTS)
-20  426-1843-00 ?  FRAME SECT,CHAS:UPPER LEFT & RIGHT 80005 426-1843-00
{ATTACHING PARTS)
213-0760-00 2  SCREW,TPG,TF:B-32 X 0.875,SPCL TAPTITE,FILH 72226 ORCER BY DESCR
(END ATTACHING PARTS)
-21 386-4813-00 1 SUPPORT,CKT BD:BOTTOM 80003 386-4813-00
(ATTACHING PARTS)
-2z 211-0507-00 €&  SCREW,MACHINE:6-32 X 0.312,PNH,STL 83385 ORDER BY DESCR
{(END ATTACHING PARTS)
-23  129-0967-00 10 SPACER,POST:0.35 L,4-40 THRU,PLSTC 80005 129-0867-00
-24  200-2769-00 1 COVER,PROT: TK1316 ORDER BY DESCR
(ATTACHING PARTS)
-25  211-0565-00 2 SCREW.MACHINE:6-32 X 0.250,TRH,STL TK0435 ORDER BY DESCR
(END ATTACHING PARTS)
-26  334-3003-00 1 MARKER, IDENT:MKD DANGER 80003 334-3003-00
-27  334-4742-00 1 MARKER, IDENT:MKD 230VVAC 0.6AMP 50-60tHZ 80003 334-4742-00
-28  333-2786-00 1 PANEL ,REAR: 80009 333-2786-00
(ATTACHING PARTS)
-29  213-0801-00 4  SCREW,TPG,TF:8-32 X 0.312, TAPTITE,PNH,STL 83485 ORDER BY DESCR
(END ATTACHING PARTS)
-30  380-0545-01 1 HOUSING, FAN: ALLMINUM 80003 380-0545-01
(ATTACHING PARTS)
=31 211-0144-00 4  SCREW,MACHINE:4-40 X 1.312,PNH,STL B3385 ORDER BY DESCR
(END ATTACHING PARTS)
=32 meem e 1 FAN AND MOTOR:(SEE B100O REPL)
(ATTACHING PARTS)
-33  211-0019-00 2 SCREW,MACHINE:4-40 X 1.0,PNH,STL TKD435 ORDER BY DESCR
-34  210-0803-00 2 WASHER,FLAT:0.15 ID X 0.375 0D X 0.032,STL 12327 ORDER BY DESCR
-35  210-0551-00 2 NUT,PLAIN,HEX:4-40 X 0.25,ST CD PL TK0435 ORDER BY DESCR
(END ATTACHING PARTS)
-36  343-0119-00 2 CLAMP,LOOP:0.033 ID,NYLON 85480 F2NY-093BK-M
(ATTACHING PARTS)
-37  210-0586-00 2 NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 78189 211-041800-00
(END ATTACHING PARTS)
=38 mmeme mmee- 1 CIRCUIT BD ASSY:REAR PANEL (SEE A10 REPL)
(ATTACHING PARTS)
-38  211-0507-00 2 SCREW,MACHINE:6-32 X 0.312,PNH,STL 83385 ORDER BY DESCR
-40  211-0504-00 1 SCREW,MACHINE:6-32 X 0.250,PhH,STL TK0425 ORDER BY DESCR
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Fig. &
Index Tektronix Serial /Assembly No. Mfr.
No. Part No. Effective Dscont Oty 12345 MName & Description Code Mfr. Part No.
3-41 131-0830-00 2 LOCK,CONNECTOR:4-40 X 0.312 L HEX HD,STL 71468 D 20418-2
(END ATTACHING PARTS)
REAR PANEL BOARD ASSEMBLY INCLUDES:
=42 mmeme mmee- 1 .CONNECTOR: (SEE A10J103 REPL)
-43 386-3370-00 1 PLATE,CONN MTG:REAR 80009 386-3370-00
(ATTACHING PARTS)
-44 211-0502-00 1 .SCREW,MACHINE:6-32 X 0.188,FLH,100 DEG,STL TK0435 ORDER BY DESCR
(END ATTACHING PARTS)
=45 - - 1 .CONNECTOR: (SEE A10J102 REPL}
(ATTACHING PARTS)
-46 128-0774-00 2 .SPACER,P0ST:0.25 L,4-40 EXT ONE END,BRS 80003 128-0774-00
210-0054-00 B072010 2 WASHER, LOCK:#4 SPLIT,0.025 THK STL 78182 ORDER BY DESCR
-47 210-0586-00 2 .NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 78189 211-041800-00
(END ATTACHING PARTS)
-48 361-1116-00 1 _SPACER, PLATE:0.08 X 3.3 X 1.0,AL 80009 361-1116-00
=49 e 2 TERM SET,PIN: (SEE A10P101 REPL)
-50 348-0725-01 1 FLIP-STAND,CAB.:0.5 RACK,AL,EARTH BROWN 80005 348-0725-01
-51 348-0596-00 4 PAD,CAB.FOOT:0.68 X 0.255 X 0.06,PU 80009 348-0596-00
-52 348-0617-04 4 FOOT,CABINET : BOT, EARTH BROWN,POLYCARBONATE 80009 348-0617-04
8-12 4041 SERVICE
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REPLACEABLE MECHANICAL PARTS LIST

Fig. &
. Index  Tektronix Serial /Assambly No. MfT.
No. Part No. Effective  Dscont Qty 12345 Name & Description Code Mfr. Part No.
4- STANDARD ACCESSORIES
-1 161-0065-00 1 CABLE ASSY,PWR,:3,18AWG,115V,95.0 L 16428 CHB481, FHB481
-2 161-0066-09 1 CABLE ASSY,PWR,:3,0.75MM 5Q,220V,89.0 L 53105 86511000
(OPTION Al ONLY)
-3 161-0066-10 1 CABLE ASSY,PwR,:3,0.75MM $Q,240V,96.0 L TK1373 24230
(OPTION A2 ONLY)
-4 161-0066-11 1 CABLE ASSY,PWR,:3,0.75MM,240V,96.0 L $3109 ORDER BY DESCR
{OPTION A3 ONLY)
334-3995-00 B010104 1 MARKER, IDENT :MARKED CAUTION 80003 334-3995-00
(OPTION A3 ONLY)
-5 151-0066-12 1 CABLE ASSY,PWR,:3,18 AWG,250v,99.0 L 70903 CH-77893
{OPTION A4 ONLY)
-6 161-0154-00 1 CABLE ASSY,PWR,:3,0.75MM SQ,240V,6A,2.5M L 53109 86515000
(OPTION A5 ONLY)
006-3557-00 1 PPR, THERMOSENSI:60MM,OLEVETTI 61634 ORDER BY DESCR
119-1350-00 1  CARTRIDGE,TAPE: 52327 DC100A
013-0198-00 1 ADAPTER ASSY:SELF TEST 80003 013-0198-00
334-4074-00 2 OVERLAY,KEYPAD:USER DEFINABLE 80009 334-4074-00
062-5828-00 B010100  BO10423 1 SOFTWARE PKG:SRC FILE,MAG TAPE,SYS VERIF 80003 062-5828-00
062-5828-01 BO10424  B03939%9 1 SOFTWARE PKG:SRC FILE,MAG TAPE,SYS VERIF 80003 062-5828-01
062-5828-02 BO40000  B041440 1 SOFTWARE PKG:SRC FILE.MAS TAPE,SYS VERIF 80002 (062-5828-02
062-5828-03 B041141 1 SOFTWARE PKG:SRC FILE,MAG TAPE,SYS VERI 2.8 80003 062-5828-03
070-3918-00 1 MANUAL, TECH:OPERATORS, 4041 80002 070-3918-00
OPTIONAL ACCESSORIES
005-3557-01 1 PPR,THERMOSENS]:EOMM OLEVETTI,CTN OF 4 ROLL 8000% 006-3557-01
119-1350-01 1 TAPE CARTRIDGE:BOX OF 5 80009 119-1350-01
012-0432-02 1 CABLE,INTCON:78.0 L 80009 D12-0432-02
o 012-0630-01 1 CABLE,INTCON:2.0M L 04919 2024-2
012-0630-02 1 CABLE,INTCON:4.0M L 02660 ORDER BY DESCR
012-0630-03 1 CABLE,INTCON:2.0M L 74868 AC30147-102
012-0630-04 1 CABLE,INTCON:4.0M L 74868 408-301471-XX
012-0630-05 1 CABLE,INTCON:1.0M L 04919 20241SPECIALPKG.
012-0630-07 1 CABLE.INTCON:1.0M L 13511 408-30147-101
012-0689-01 1 CABLE,INTCON:132.0 L 80003 012-0689-01
012-0911-00 1 CABLE,INTCON:144.0 L, RS 232 TKB020 ESF-85249
334-3379-05 1 MARKER, IDENT:MKXD GROUND SYMBOL 80003 334-3379-05
670-7054-00 1 CIRCUIT BD ASSY:EXTENDER 80002 670-7054-00
067-1047-00 1 FIXTURE,CAL:68000 PERSONALITY MODULE 80009 067-1047-00
067-1070-04 1 FIXTURE,CAL:4041 PERSONALITY MOL TEST V2.2 80002 067-1070-04
198-4403-01 1 WIRE SET,ELEC: 80008 198-4403-01
070-6965-00 1 MANUAL, TECH:REFERENCE,4041 80008 070-6985-00
070-6966-00 1 MANUAL,TECH:REFERENCE,4041 80008 070-69656-00
070-6367-00 1 MANUAL, TECH:REFERENCE, 4041 80003 (070-6957-00
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Appendix A

INTEGRATED CIRCUIT
REGISTER CONTENTS AND ADDRESSES

INTRODUCTION
This appendix discusses ihe internal integrated circuit ® 6840 Programmable Timer Module
registers and the addresses of those registers as they @ 6850 Asynchronous Communications Interface
are used in the 4041, The following integrated circuits Adapter
are described: @ 8250 Asynchronous Communications Element
@ 9914 GPIB Adapter
@ 2940 DMA Address Generator e M223 Tape Controller

e 6821 Peripheral Interface Adapter

2940 DMA ADDRESS GENERATOR

The 2940 DMA address generator generates sequen- CONTROL REGISTER
@ tial memory addresses for DMA transfers. In the 4041, . . _
three 2940s are used so that all 24 bits of the address The control register establishes 2940 operating modes.
bus may be generated. The main CPU addresses Refer to Table A-2 for further definition of bits 0 and 1.
assigned each 2940 address slice are:
Address Bus Slice Data Bit Definition
Address (identified by address generator) 0 Ry —
X'F2023X’ BA16—BA23 1 CMN1—Contro! mode number bit 1
X'F2023X’ BAB—BA15 2 ACC—Address counter control (L= increment,
X'F2021X' UDS/LDS—BA7 H= decrement)

Table A-1 lists the 4041 addresses used to access Rihm¥ Notused

2940 registers and the following paragraphs describe
addressable 2940 registers and counters.

4041 SERVICE A-1
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IC REGISTER CONTENTS AND ADDRESSES

WORD COUNTER

The word counter counts the number of words trans-
ferred. Its mode of operation is selected by the control
register.

Data Bit  Definition

Othru7 WCO00 thru WCO07 —Word Count

ADDRESS COUNTER

For data write operation, the data in this counter is
DO0—DO07 from the main CPU data bus. When the 2940
output is enabled, this counter contains eight bits of
the 24-bit address of the current memory access.

Table A-1
2940 REGISTER ADDRESSES

2940 Registar Address® Control Mode
No.

Control Register (write) X'F202X1" 0,1,2,3

Control Register (read) X'F202X3' 0,1,2.3

Word Counter (read) X'F202X5" 0.1,2,3

Address Counter (read) X'F202X7° 0.1,2.3

Initialize Word and Address X'F202X98' 0,2,3
Counters to data bus

Initialize Word Counterto 0  X'F202X9" 1
and Address Counter to
data bus

X'F02XB' 0,1,2,3
X'F202XD" 0,2,3

Address Counter (write)
Set Word Counter to data

bus({write)

Set Word Counter to O X'F202XD" 1
(write)

Enable Word/Address X'F202XF 0.1,3
Counters

Enable Address Counter ® X'F202XF 2

2 The X in the address selects one of the 2040s as follows:

1=U0S-0/LDE-1, BA1=BA7
2=BAB-BA1S
3=BA186-BA23

® |dies state of Inputs to 20408 when main CPU Is not sccessing them.

Table A-2
CONTROL REGISTER BIT DEFINITION

Control Control Word Done Output Signal
CMN1 CMNO Mode No. Mode Type Counter (WC) WCI-0=L WCI-0=H
0 0 0 Word count=0 Decrement H, when WC= 1 H,when WC=0
0 1 1 Word count compare  Increment H, when WC+ 1=WC H, when WC= WC reg
reg
1 0 2 Address compare Hold H, when WC= address counter
A-2 4041 SERVICE
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IC REGISTER CONTENTS AND ADDRESSES

6821 PIA

The 6821 PIA (peripheral interface adapter) is used on
both I/0 boards. It is divided into two sections and
contains six internal registers, three in each section,
that may be accessed by the main CPU. The internal
PIA registers are:

@ Peripheral Registers A and B
@ Control Registers Aand B
@ Data Direction Registers A and B

The following paragraphs describe the contents of
each PlA register. Table A-3 lists the 4041 addresses
used to access the PiA on both 1/0 boards.

PERIPHERAL REGISTERS A AND B

The peripheral registers connect to the main CPU data
lings. Each bit of the register can control one of the
data lines. Each register bit is separately program-
mable as either an input or an output.

De'a Bit Definition

PAO thru PA7 and PBO thru PB7—peripheral
interface lines for A and B sections, respectively.

CONTROL REGISTERS A AND B

The control registers allow the external circuits to
control operation of the four peripheral control lines
CA1,CA2,CB1, and CB2. These registers also allow
external circuits to enable the interrupt lines IRQA and
IRQB and to monitor the status of two internal interrupt
flags. Bits O through 5 of both registers can be written
or read. Bits 6 and 7 of the two registers are read-only.
The following describes the register contents.

Data Bit Definition

Oand1 CA1 control bits for control register A. CB1
control bits for control register B.

2 Data direction register A access bit for control
register A. Data direction register B access bit
for control register B.

3.4,end5 CAZ2 control bits for control register A. CB2
control bits for control register B.

6 IRQAZ2 interrupt flag for control register A.
IRQB2 interrupt flag for control register B.

7 IRQA1 interrupt flag for control register A.

IRQB1 interrupt flag for control register B.

DATA DIRECTION REGISTERS

The data direction registers are accessed under con-
trol of the DDRA and DDRB bits of the respective A and
B control registers. To configure a particular bit for
input write a 0 in that bit position. To configure a
particular bit for output write a 1 in that bit position.

Table A-3
PIA REGISTER ADDRESSES
Register DDRA DDRB I/0 Address Option 01 Address
Peripheral A 1 X X‘F40001" X'F20281’
Data Direction A 0 X X'F40001" X'F20281°
Control A X X X'F40003' X'F20283'
Peripheral B X 1 X'F40005 X'F20285'
Data Direction B X 0 X'F40005° X'F20285°
Control B X X X'F40007' X'F20287"

4041 SERVICE
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IC REGISTER CONTENTS AND ADDRESSES

6840 PTM

The 6840 PTM (programmable timer module) is used CONTROL 2 REGISTER
by the I/0 board. It contains three separately pro- . . . .
grammable timer sections and 12 internal registers. Control 2 register is a write-only register that sets up
Four of the registers are control and status registers; the operating mode of timer 2. This reglster_does not
the other eight are data registers. The four control and share address space with another timer so it may be
status registers are: addressed at any time. The following defines its bits.
@ Control 1 (timer 1 control)
e Control 2 (timer 2 control) Data Bit Definition
e Control 3 (timer 3 control)
s Status (o] OE—Output enable

1 IE—Interrupt enable
The ei i 3

e eight data registers are 2.3, and 4 Nol used

@ MSB buffer :
e Timer 1, 2, and 3 counters 5 Ch=Counting:moda
e Timer 1, 2, and 3 latches 6 ECLK—Enable clock
R 7 CRAB—Control register address bit (1= con-

Table A-4 lists the 4041 addresses used to access the trolregister 1. (o= contral register.3)

PTM registers. The following paragraphs describe the

internal control and status registers. The eight data Table A-4
registers are not discussed because they can only
contain data. PTM REGISTER ADDRESSES
CONTROL 1 REGISTER Register \?Uor?l‘:-%zll‘;rur Address
Control 1 register is a write-only register that sets up Coikiel 1 Write-Only X'E40C01"
the operating mode of timer 1. The following defines its
bits. Control 3 Write-Only X'F40CO7
Control 2 Write-Only X'F40C03’
Data'Bit Definition Status Read-Only X'F40C03'
0 OE—Qutput enable MSB Buffer Write-Only X'F40C05°
1 IE—Interrupt enable Timer 1 Counter Read-Only X'F40C05’
2,3,and 4 Not used Timer 1 Latch Write-Only X'F40COT’
5 CM~—Counting mode LSB Buffer Read-Only X‘F40COT"
6 ECLK—Enable Clock MSB Buffer Write-Only X'F40C09"
7 MR—Masier reset Timer 2 Counter Read-Only X'F40C09’
Timer 2 Latch Write-Only X'F40COB’
LSB Buffer Read-Only X'F40COB’
MSB Buffer Write-Only X'F40COD’
Timer 3 Counter Read-Only X'F40C0OD"
Timer 3 Latch Write-Only X'F40COF
LSB Buffer Read-Only X'F40COF’
A4 4041 SERVICE
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CONTROL 3 REGISTER

Control 3 register is a write-only register that sets up
the operating mode of timer 3. The following defines its
bits.

IC REGISTER CONTENTS AND ADDRESSES

STATUS REGISTER

The status register is a read-only register that holds
the interrupt flags that are generated when a timer
times out. The following defines its bits.

Data Bit Definltion Data Bit Definition
0 OE—0OQutput enable 0 I1—Timer 1 interrupt flag
1 IE—Interrupt enable 1 12—Timer 2 interrupt flag
2,3,and 4 Not used 2 13—Timer 3 interrupt flag
5 CM—Counting mode 3.4,5, Not used
6 ECLK—Enable clock Badh
7 CP=Clock prescale 7 INT—Interrupt flag composite
6850 ACIA

The 6850 ACIA (asynchronous communications inter- Table A-5
face adapter) is used by the I/0 board. It contains four
internal registers: two data registers, a control register, ACIA REGISTER-ADDRESSES
and a status register. The following paragraphs
describe the registers and the contents of each. Table Register 1/0 Board Address
A-5 identifies the 4041 addresses used to access the T : 3
ACIA registers. Data Transmit (write) X'F40803

' Data Receive (read) X'F40B03
TRANSMIT DATA REGISTER AND RECEIVE Control (write) X'F40801"
DATA REGISTER Status (read) X'F40801"

The transmit data register is a write-only register that
receives parallel data from the data bus. The receive
data register is a read-only register that receives serial
input data. Its output is parallel data. The following
defines the registers' bits.

Data Bit  Definition

Othru 7 BDO thru BD7 —data bits O through 7

4041 SERVICE
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IC REGISTER CONTENTS AND ADDRESSES

CONTROL REGISTER

The control register is a write-only register. It sets up
the operating mode of the 6850. The following defines
its bits. Refer to Table A-6 for detailed bit information.

STATUS REGISTER

Information about the status of the 6850 is contained
in the status register. It is a read-only register. The
following defines its bits.

Data Bit  Definition Data Bit  Definition
0 CRO—Counter divide select 1 0 RDRF—Receiver data register full
1 CR1—Counter divide select 2 1 TDRE—Transmit data register empty
2 CR2-—Word select 1 2 DCDO—Data carrier detect
3 CR3—Word select 2 3 CTS0-—Clear to send
4 CR4—Word select 3 4 FE—Framing error
5 CR5—Transmitter control 1 5 OVRN—Receiver overrun
6 CR6—Transmitter control 2 6 PE —Parity error
7 CR7—Receive interrup! enable 7 IRQ~—Interrupt request
Table A-6

CONTROL REGISTER BIT DEFINITIONS

CR& CRS CR4 CR3 CR2 CR1 CRO

X X b X X o} o]
X X X X X o] 1
X X X X X 1 o}
X X X X X 1 1
X x 0 0 o] X X
X X 0 0 1 X X
X X o] 1 0 X X
X X 0 1 1 X X
X X 1 0 0 X X
b X 1 0 1 X X
X X 1 1 0 X X
X X 1 1 1 X X
0 0 X b 4 X X X
0 1 X X X X X
1 0 X X X X X
1 1 x X X X X
A-6

Function

Divide by 1

Divide by 16

Divide by 64

Master reset

7 bits + even parity + 2 stop bits

7 bits + odd parity + 2 stop bits

7 bits + even parity + 1 stop bit

7 bits + odd parity + 1 stop bit

8 bits + 2 stop bits

8 bits + 1 stop bit

8 bits + even parity + 1 stop bits

8 bits + odd parity + 1 stop bit

RTS-0= low, transmitting interrupt disabled
RTS-0= low, transmitting interrupt enabled
RTS-0= high, transmitting interrupt disabled

RTS-0= low, transmits a break level on transmit data output
Transmitting interrupt disabled.

4041 SERVICE
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IC REGISTER CONTENTS AND ADDRESSES

8250 ACE

The 8260 ACE (asynchronous communications ele-
ment) is used by both I/0 boards. It contains 10
addressable registers. The following pages identify
each of the registers and the contents of each. Table
A-7 lists the 4041 addresses used to access each of
the registers.

RECEIVE BUFFER REGISTER AND
TRANSMITTER HOLDING REGISTER

The receive buffer register is a read-only register that
receives data from the data bus. The transmitter
holding register is a write-only register that outputs
data to the data bus. The following defines its bits.

Data Bit  Definition

Othru?7 BDO thru BD7 —gata bits BDO thru BD7

INTERRUPT ENABLE REGISTER

The interrupt enable register enables four types of
interrupts. The following defines its bits and the
interrupts enabled.

Data Bit  Definition

o] ERBF—Enable received data available interrupt

1 ETBE—Enable transmitter holding register empty
interrupt

2 ELS—Enable receive line status interrupt

3 EDSS—Enable modem status interrupt

4,5,6, Not used

and 7

NOTE

The divisor latch registers determine the baud
rate divisor, which in turn establishes the pro-
grammable baud rate. For a given baud rate, the
baud rate divisor is determined according to the
following equation, where N is baud rate divisor
(N must be between 3 and 65535):

_ 2 MHz
(baud rate)(16)

N is then converted to & binary number and
entersd into the divisor latch registers.

4041 SERVICE

DIVISOR LATCH MSB

The divisor latch MSB register holds the upper eight
bits of the divisor. Data bit position 7 is the MSB.

DIVISOR LATCH LSB

The divisor latch LSB register holds the lower eight bits
of the divisor. Data bit positicn 0 is the LSB.

INTERRUPT IDENTIFICATION REGISTER

The interrupt identification register is a read-only
register that holds bits that identify the interrupt. Refer
to Table A-B tor detailed bit definitions.

Data Bit  Definition

o} IP—Interrupt pending

1 |02 —Interrupt identification bit 2
2 1D1 —Interrupt identification bit 1
3,4,5, 6, Notused

and 7

LINE CONTROL REGISTER

The line control register sets up the operating mode of
the 8250. The following defines its bits.

Data Bit  Definition

0 WLSO0—Word length select bit 0

-

WLS1—Word length select bit 1
STB—Number of stop bils

PEN—Parity enable

EPS—Even parity select

STICK PARITY—Force parity

STICK BREAK—When 1, forces SOUT to 0

S O " s W M

DLAB—Divisor latch access bit

A-7
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iC REGISTER CONTENTS AND ADDRESSES

MODEM CONTROL REGISTER

The modem control register controls the interface with
the external modem. The following defines its bits.

Data Bit Definition
0 DTR~—Data terminal ready
1 RTS—Request to send
2 OUT1 —Controls OUT1 signal
3 OUT2—Controls OUT2 signal
4 LOOP—Enables internal loopback
5.6,and7 Not used
NOTE

Do not assert OUT2 unless power has been
removed from the line receiver by using GPIB
self-test PIA signal CA2.

LINE STATUS REGISTER

The line status register provides status information to
the main CPU, concerning the data transfer. The
following defines its bits.

Data Bit  Definition

0 DR-—Data ready

1 OR~—0Overrun error

2 PE—Parity error

3 FE—Framing error

4 Bl—Break interrupt

5 THRE —Transmitter holding register empty
8 TSRE—Transmitter shift register empty

7 Not used

A-8

MODEM STATUS REGISTER

The modem status register provides the current state
of the control lines from the external modem to the
main CPU. The following defines its bits.

Data Bit Definition

0 DCTS—Delta clear to send

ey

DDSR—Delta data set ready
TERI—Trailing edge ring indicator
DRLSD—Data receive line signal detect
CTS~Clear to send

DSR—Data set ready

RI—Ring indicator

~N O A W N

RLSD—Receive line signal detected

4041 SERVICE
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IC REGISTER CONTENTS AND ADDRESSES

Table A-7

ACE REGISTER ADDRESSES

Register Name 1/0 Address Option 01 Address
Receiver Butler(read-only} X'FADEO1’ X'F202F1’
Transmitter holding(write-only) X'F40EO1’ X'F202F1'
Divisor Latch LSB X'FA0DEO1’ X'F202F1°
Interrupt Enable X'F40EO3’ X'F202F3'
Diviscr Latch MSB X'F40EO03’ X'F202F3
Interrupt Identification(read-only) X'F40E0Q5’ X'F202F5'
Line Control X'F40EOT’ X'F202F7T
MODEM Control X'FA0EQ9’ X'F202F9
Line Status X'F40EOE’ X'F202FB'
MODEM Status X'F40EQOD’ X'F202FD'
Table A-E
INTERRUPT CONTROL BIT DEFINITIONS
IDY D2 P Priority Interrupt Name Interrupt Source
0 0 1 - None -
1 1 0 First Receiver Line Status Overrun, parity, or framing er-
ror; or break interrupt
1 0 Second Received data available Receiver data available
0 1 Third Transmitter holding register Transmitter holding register
empty empty
0 0 o] Fourth Modem status CTS, DSR, Rl or received line

4041 SERVICE

signal detect

DLAB=0

N/A
N/A
N/A
N/A
N/A

Reset Control

None

Read line status register

Read receiver buffer register

Read IR register (if source of
interrupt) or write to transmit-
ter holding register

Read MODEM status register
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IC REGISTER CONTENTS AND ADDRESSES

9914 GPIB ADAPTER

The 9914 GPIB adapter is used by both the 1/0 boards.
It contains 13 addressable internal registers. The
following paragraphs explain the contents of these
registers. Table A-9 identifies the 4041 addresses
used to access the 9914 registers. Note that the sense
of the registers change in the 9914. Data bus bit O is
connected to 9914 bus bit 7.

INTERRUPT STATUS REGISTER O

The interrupt status register O is a read-only register
that provides interrupt status information to the main
CPU. The following defines its bits.

Data Bit  Definition

0 MAC—My address has changed

1 RLC—Remote/local state has changed

2 SPAS—Serial poll active has occurred with RSV
set in serial poll register

3 END—EOI has occurred with ATN=0

4 BO—Ready for next (or first) byte 1o be output

5 Bl—Data byte received

6 INT1—An interrupt has occurred in register 1

7 INTO—An interrupt has occurred in register 0

INTERRUPT MASK REGISTER O

The interrupt mask register 0 is a write-only register
that enables interrupt generation when the respective
bit of the register is set to 1. The following defines its
bits.

Data Bit  Definition

0 MAC—Enable interrupt on my address change

1 RLC—Enable interrupt on remote/local change

2 SPAS—Enable interrupt on serial poll active
change

3 END—Enable interrupt on EOl with ATN failse

4 BO—Enable interrupt on byte output

5 Bi—Enable interrupt on byte input

6and7 Not used

A-10

INTERRUPT STATUS REGISTER 1

The interrupt status register 1 is a read-only register
that provides interrupt status information to the main
CPU. The following defines its bits.

Data Bit  Definition

0 IFC—Interface clear received

1 SRQ-—Service request has occurred and 8914 in
controller mode
MA—My address and SPMS-0 has occurred
DCAS—Device clear active state has occurred
APT—Secondary address has occurred in ex-
tended addressing mode
UCG—Unidentified command has occurred

] ERR—Incomplete handshake error

7 GET —Group executive trigger has occurred

INTERRUPT MASK REGISTER 1

The interrupt mask register 1 is a write-only register
that enables interrupt generation when the respective
bit of the register is set to 1. The following defines its
bits.

Data Bit  Definition

0 IFC—Enable interrupt on interface clear

-

SRQ-—Enable interrupt on service request
MA—Enable interrupt on my address
DCAS—Enable interrupt on on device clear active
APT—Enable interrupt on address pass through

UCG—Enable interrupt on unidentified command

=2 T ¥ B S T S ]

ERR—Enable interrupt on incomplete source
handshake

7 GET—Enable interrupt on group execute trigger

4041 SERVICE
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ADDRESS STATUS REGISTER

The address status register is a read-only register that
allows the main CPU to read the 9914 status. The
following defines its bits.

Data Bit  Definition

0 ULPA—Shows LSB of last address recognized by
9914

-

TADS—Device is addressed to talk
LADS—Device is addressed to listen

TPAS—9914 is in talker primary addressed state

s W RN

LPAS—9914 is in listener primary addressed
state

ATN—Attention line is active
LLO—Local lockout in operation

REM~—Device is in remote status

BUS STATUS REGISTER

The bus status register is a read-only register. The
main CPU reads this register to obtain the status of the
bus management lines. The following defines the
register's bits.

Data Bit Definition

0 REN—Remote enable

-

IFC—Interface clear
SRQ—Service request
EOI—End or identify
NRFD—Not ready for data
NDAC—Bit data accepted
DAV —Data valid
ATN—Attention

~N O s W N

AUXILIARY COMMAND REGISTER

The auxiliary command register provides special 8914
features. The following defines its bits. Refer to Table
A-10 for detailed bit definitions for FO thru F4.

4041 SERVICE

IC REGISTER CONTENTS AND ADDRESSES

Data Bit  Definition

0,1,2,3, FOthrough F4—Auxiliary command selected
and 4

Sand 6 Not used

7 C-0/5—Clear or set operation
ADDRESS REGISTER

The address register is a write-only register that is
written to during ihe configuration process. The follow-
ing defines its bits.

Data Bit  Definition

1,23, A1 through A5—Device primary address

and 4

5 DAT —Disable talk function

6 DAL—Disable listen function

7 EDPA—Enable dual primary addressing mode
SERIAL POLL REGISTER

The serial poll register is a write-only register that
outputs a status byte for serial polls. Status bits S1
through S6 and S8 correspond to register bits O
through 5 and 7. Register bit 6 is RSV.

COMMAND PASS THROUGH

The command pass through register is a read-only
register that allows the main CPU to read the data lines.

PARALLEL POLL REGISTER

The parallel poll register is a write-only register that
outputs the status bits PP1 through PP8 when a
parallel poll is conducted.

DATA IN AND DATA OUT REGISTERS

The data in register is a read-only register and the data
out register is a write-only register. These pass the
eight bits of data for transmit and receive operations.
Data bit DIO1 corresponds to register bit O and data bit
DIO7 corresponds to register bit 8.

A-11
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IC REGISTER CONTENTS AND ADDRESSES

Table A-8
9914 REGISTER ADDRESSES

Register Name Read-Only or 1/0C Board Option 01 I/0 Board
Write-Only
Interrupt status O Read-Only X'F40A01' X'F202D1"
Interrupt mask 0 Write-Only X'F40AO01' X'F202D1"
Interrupt status 1 Read-Only X'F40A03' X'F202D3'
interrupt mask 1 Write-Only X'F40A03’ X'F202D3'
Address status Read-Only X'F40A0D5' X'F202D5
Bus status Read-Only X'F40A0T" X'F20207
Auxiliary command Write-Only X'FA0AQT’ X'F202D07
Address Write-Only X'F40A09’ X'F20209°
Serial Poll Write-Only X'F40A0B’ X'F202DB'
Command pass through Read-Oniy X'F40A0D" X'F202DD’
Parallel poll Write-Only X'F40A0D’ X'F202DD’
Data in Read-Only X'F40A0F X'F202DF
Data out Write-Oniy X'F40A0F X'F202DF'
A-12 4041 SERVICE
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Aux. Reg
Data Line

C-0/S
p7?

01
o
n/a
071
on
n/a
0/1
0/1
n/a
01
01
n/a
n/a
n/a
0/1
01
0/1
n/a
n/a
on
n/a
01
0/1

F6
D&

XX
xX
XX
XX
XX

XX

XX

XX
XX
XX

XX

XX
XX
XX
XX
XX

XX

XX

F5
D5

XX
XX
XX

XX

%

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

IC REGISTER CONTENTS AND ADDRESSES

Table A-10
AUXILIARY COMMANDS
Fa F3 F2 F1 FO
D4 D3 D2 D1 DO
0 0 o] 0
0 0 0 1
o] 0 0 1 4]
0 0 0 1 1
0 0 1 0 (4]
0 0 1 0 1
0 0 1 1 0
0 0 1 1 1
o} 1 0 0 ¢}
0 1 0 0 1
0 1 0 1 0
0 1 0 1 1
0 1 1 0 o]
0 1 1 0 1
0 1 1 1 0
0 1 1 1 1
1 o] 0 0 0
1 0 0 0 1
1 o] 0 1 o]
1 0 0 1 1
1 ] 1 4] 0
1 0 1 0 1
1 0 1 1 o]

Function

Chip reset

Release ACDS holdoff
Release RFD holdoff
Holdoff on all data

Holdoff on EOI only

Set new byte available false
Force group execute trigger
Return to local

Send EOI with next byte
Listen only

Talk only

Go to standby

Take control asynchronousiy
Take control synchronously
Request parallel poll

Send interface clear

Send remote enable
Request control

Release control

Disable all interrupts

Pass through next secondary
Set T1 delay

Shadow handshake

% Data line DT controls the C-0/8 (clear-0/sat) operation of the function. In this tablo 0/1 means that when C-0/1 Is a 1, the named function la asserted (salected)

and remains ssserted until C-0/8 Is set to a 0. The abbrevistion “n/a” Is indicsted where D7 has no effect.

4041 SERVICE
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IC REGISTER CONTENTS AND ADDRESSES

M223 TAPE CONTROLLER

The M223 tape controller is manufactured by Tektron- Table A-11

ix. It provides a means of interfacing a microprocessor

with a tape drive and is capable of both data control M223 NEIETER ADDRESSES
and drive control. Table A-11 identifies the 4041

addresses used to access the M223 registers, and the M223 Register Address
following paragraphs describe addressable M223 ; ;
registers. Data X'F40600
Command 1 X'F40602'
DATA REGISTER Command 2 X'F40606'
Status X'F40602

The data register is an eight-bit bi-directional register
that passes data to the tape from the main CPU data
bus or passes data to the main CPU from the tape. Table A-12

SERVO CONTROL BITS
COMMAND 1 REGISTER

The command 1 register is a write-only register that Sc3 s sc1 Comeme
pravides internal control bits and serv> command o 0 Stop tape motion
latching. The following defines its bits. Table A-12
defines servo control bits 1, 2, and 3. 0 0 1 Find BOT

0 1 0 Reset servo fail
Data Bit  Definition o 1 1

Acknowledge power-up
0 Forward at 25 ips .

0 SYNS—Synchronization strobe 1 0
1 SYNC—Synchronization control 1 0 1 Reverse at 25 ips
2 Nrite-1/Read-0—Read or write selection bit 1 1 0 Forward at 60 ips
3 SC1—Servo control bit 1 1 1 1 Reverse at 60 ips
4 SC2- Senvo control bit 2
5 SC3-—Servo control bit 3
6 TB-1/A-0-Track B or A selection bit
7 IT-WBT —Increase threshold or write-both-tracks
Data bits 0 and 1 are defined as follows:
SYNS SYNC Function
0 0 Go out of synchronization when OVFL
occurs
0 1 Go out of synchronization now
1 0 Go into synchronization with SYN
1 1 Go into synchronization now
A-14 4041 SERVICE
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COMMAND 2 REGISTER STATUS REGISTER
The command 2 register is a write-only register that The status register is a read-only register that holds
provides additional internal control bits. The following M223 status bits. The following defines its bits.

defines its bits.

Data Bit  Definition
Data Bit  Definition

0 DS1—Data service bit 1
0 CRCN—Set CRC mode now

CRCS—Set CRC mode next STSYN pulse
CRCC—CRC control bit
WCO—Write current on

-

DS2—Data service bit 2
SYN-—Synchronized
WINH/OVR—Wr:te inhibit/overflow

—

GDET—Interrecord gap detected
GDIA—Gap detect interrupt allow CNIP—Cartridge not-in-place
HDET —Hole detected

SFF—Servo fail flag

EDS—External data command strobe

ED1—External data command bit 1

~N O G s W P
~N O A WowN

ED2—External data command bit 2
Data bits 0 and 1 are defined as follows:
Data bits 0, 1, and 2 are defined as follows:

DS2 DS1 Function
CRCN CRCS CRCC Function
0 No service
0 0 0 Stop CRC calculations and output P
CRC byte 0 1 Read or write one byte
o 0 0 1 Notosed 1 0 Read or write two bytes
1 0 Not used L 1 Overtlow
0 1 1 Stop CRC calculations now and
output CRC byte
1 0 0 Start CRC calculations with next
byte written to data register
1 0 1 Not used
1 1 0 Start CRC calculations following
first byte on tape after SYN= 1
1 1 1 Not used
4041 SERVICE A-15
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Appendix B

SIGNAL NAMES AND FUNCTIONS

Signal Name

16MHz

2MHz-1
32K-0
62.5KHZ
BMHZ-1
9914INT-0

99140UT-0

A23-1 thru A1-1
ACCRG-0

ACCRQ-0
ACT-1/IDLE-O
ADRO-1 and ADR1-1

ADREN-0

AS-0

ATN

BA23-1 thru BA1-1
BAS-0

BBG-0

BCLK-1

BDEN-0

4041 SERVICE

Function/Description

16 MHz clock signal, used by DMA bus control circuit on Option 01 1/0
board

2 MHz clock signal.

Enable signal to standard RAM on 1/0 board.

62.5 kHz clock signal that initiates memory refresh requests.
8 MHz clock signal; operating frequency of main CPU.

9814 interrupt request to interrupt circuit on Option 01 IO board.

9914 output. Enables one section of Option 01 170 board double buffer
so that output tracks input.

Address bus bits 23 through 1.

Access request granted. DMA transfer request granted to 9914.
Access request. DMA transfer request from 9914,

Active/idle. Commanded state of DMA circuits.

Tape controlier register access enable signals.

Address enable. Enables one section of double buffer on Option 01 1/0
board.

Address strobe. Indicates that address on address bus is valid.
Attention. Determines data direction flow of data GPIB line DIO1-DIO8.
Buffered A23-1 through A1-1 signals.

Buffered AS-0 signal.

Buffered BG-0 signal.

Buffered clock. 1 MHz output of tape drive board modulator.

Bus data enable. Enables CPU address bus buffers.

Microfiche scan by vintageTEK - Your donations help support the museum - vintagetek.org
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SIGNAL NAMES AND FUNCTIONS

Signal Name Function/Description

BE-1 Buffered E-1 signal.

BG-0 Bus grant. Main CPU output to device requesting bus mastership.
Indicates that main CPU is no longer bus master.

BGACK-0 Bus grant acknowledge. Input to main CPU indicating that external
device is in control of the address bus and data bus.

BLDS-0 Buffered LDS-0 signal.

BR-0 Bus request. Request to main CPU by another device for control of

address bus and data bus.

BR-1/BW-0 Buffered R-1/W-0 signal.

BUDS-0 Buffered UDS-0 signal.

BUSERR-0 Bus error. Input to main CPU signaling that the addressed device did
not respond with an active DTACK-0 signal within 16 us.

BUSY-0 LED drive to front panel BUSY indicator.

BVMA-0 Buffered VMA-0 signal.

BYTEMATCH-1 Byte match command. Enables byte match circuits.

CASH-0 Column address strobe high. Enables column addressing of higher

byte RAM array.

CASL-0 Column address strobe low. Enables column addressing of lower byte

RAM array.
CASP-1 Column address parity. Enables parity error latch on R/W memory

board.
CiP-0 Cartridge-in-place. Input signal to tape drive board microprocessor.
CiP1-0 Cartridge-in-place signal to tape controller from status board.
CiP2-0 Cartridge-in-place interrogate signal to status board.
CMDADR-0 Command address. Enable for DMA command circuits.
CMDNRFD-1 Command NRFD. Asserts NRFD at 9914. '
COL1&2-1 thru Drive to printer columns 1 through 20.
COL 19&20-1
COMAD Command address. Enable data comm circuits on both I/0 boards.

&
B-2 ) 4041 SERVICE
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Signal Name

COMINT-0

CTs

CYCLE-O

D15-1 thru DO-1
DATAD-1 thru DATAT-1
DAV

DAVERRST-0

DBIN-0

DCD

DIO1 thru DIOS
DISCLK-1

DMAR-1/DMAW-0 and
DMAW-1/DMAR-0

DMAWE-0

DR-1

DRR-0

DS1A-0 thru DS1D-0
DS2A-0 thru DS2D-0
DS3A-0 thru DS3D-0
DS4A-0 thru DS4D-0

DSS5A-0 thru DS5D-0

DSR

DTACK-0

4041 SERVICE

SIGNAL NAMES AND FUNCTIONS

Function/Description

Comm interrupt request. Interrupt request to Option 01 board interrupt
circuit from data comm circuit.

Clear to send. Signal RS-232-C interface that 4041 is ready to receive
data.

Enable signal to I/0 board parity generators.

Data bus bits 15 through O.

Data bits O through 7 to tape drive board.

Data valid. When active, GPIB lines DIO1-DIO8 contain valid data.
DAV error reset. Command to reset DAV error detector.

Data bus in. Indicates data direction flow to 9914.

Data carrier detected. Signal to RS-232-C interface that carrier is
being received.

Data input/output. GPIB data input/output lines.
Distributed clock from tape drive board modulator (not used).

DMA read/write. Control data direction through DMA circuits when
DMA is in process.

DMA write enable. Enables DMA writing.

Not used.

Not used

Display segment 1 drive to digits A through D.
Display segment 2 drive to digits A through D.
Display segment 3 drive to digits A through D.
Display segment 4 drive to digits A through D.
Display segment 5 drive to digits A through D.

Data set ready. Signals RS-232-C interface that 4041 is connected,
powered up, and ready to receive data.

Data transfer acknowledge. Input to main CPU signaling that ad-
dressed device has transferred data.
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SIGNAL NAMES AND FUNCTIONS

Signal Name Function/Description

DTR Data terminal ready. Signals 4041 that RS-232-C interface is connect-
ed, powered up, and ready.

E-1 Enable. Clock signal used by M680O0 peripheral devices. Data is
transferred on the falling edge of this signal.

EOI End or identify. End of block if ATN active. If ATN inactive, controlier is
requesting parallel poll.

FA2-1 thru FAO Front panel control board address bus bits 2 through O.

FE-1 Not used.

FIRE-1 Enable to printer thermal head drivers.

FLAG-0 Output of U245 in firmware patch. Signals that address on address
bus is one requiring patching.

FPADR-0O Front panel address. Enables front panel comm circuits on 1/0 board.

FPCLK-1 Front panel clock. 4 MHz clock to FPC board from 1/0 board.

FPSDR-1 Front panel serial data receive. Serial data to FPC board from I/0
board.

FPSDT-1 Front panel serial data transmit. Serial data to 1/0 board from FPC
board.

FUNCTION-0O Drive to FUNCTION LED on front panel.

GPIBADR-0 GPIB address. Enables GPIB circuit on both I/0 boards.

H+ and H— 24-volt drive to tape drive motor.

HALT-0 Halt. Main CPU output or initiated by active RESTART-0 signal. Halts
main CPU processing at end of current bus cycle.

HDT-0 Hole detected. Output of status board to tape drive board.

HOL-0 Hole detected. Qutput of tape drive board microprocessor. Results
from HDT-0 input to microprocessor.

170-0 Drive voltage to front panel 170 LED.

IACK-0 Interrupt acknowledge. Main CPU output to interrupt requesting device

indicating that main CPU has recognized the request.

IFC Interface clear. Asserted by controller. Establishes known condition on
GPIB.

B4 4041 SERVICE
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Signal Name

INIT-0
I0SEL-0
IRQ-0

IRQ1-0

IRQ2-0
IRQ3-0

IRQ4-0

IRQ5-0

IRQ6-0

IRQA-0

IRQB-0

KBDO-1 thru KBD7-1
KBDATA-1

KBOUT-1

KRAD-1 thru KRA7-1
KYO thru KY7

LBUDS-1

LDS-0

M+ and M—
MATCH-0

MATCH-1

4041 SERVICE

SIGNAL NAMES AND FUNCTIONS

Function/Description

Initialize. Initializes DMA circuits.
1/0 select. Enables FPC board 1/0 circuits.
interrupt request. Initiated by tape drive to main CPU.

Interrupt request level 1. Initiated by 1/0 board GPIB interface or GPIB
self-test circuits, FPC board, or Option 02 TTL |/F board.

Interrupt request level 2. Initiated by 6840 PRM on 1/0 board.
Interrupt request level 3. Initiated by 170 board data comm circuit.

Interrupt request level 4. Initiated by 1/0 devices on Option 01 170
board or Option 02 TTL I/F board.

Interrupt request level 5. Initiated by tape drive board.

interrupt request level 6. Initiated by R/W memory board or parity error
latch on |/0 board.

Interrupt request A. Initiated by Option 01 170 board GPIB self-test
circuit.

Interrupt request B. Initiated by Option 01 I/0 board GPIb seli-test
circuit.

Not used.

Keyboard data. Serial data from PD keyboard.

Not used.

Keyboard row address input to PD keyboard microprocessor.
Keyboard row enable. Sequentially enables keyboard rows.

Enables upper byte parity error generator output on R/W memory
board or Half-Meg memory board.

Lower data strobe. Signals I/0 devices that lower data byte contains
valid data.

Tape drive motor supply voltage.
Interrupt request to Option 01 I/0 board interrupt circuit.

indicates that byte in byte match latch is the same as the byte on the
GPIB.

B-5
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SIGNAL NAMES AND FUNCTIONS

B-6

Signal Name

MATCHALCR-0

MEMCYCLE-0

MSON-0

NDAC

NEWE-1

NRFD

OBPE-0
OE-1

OURBGACK-0 and

OURBGACK-1

OURE-1

OURLDS-0

OURUDS-0

P1-0

P2-0

PAO-0 thru PAG-0

PDO-0 thru PD7-0

PE-1

PECLK-1

POWER-0

Function/Description

Match address. Enables byte match circuit for addressing.

Memory cycle. Enable to I/0 board RAM buffers for memory access
cycle.

Memory sequencer on. Used on R/W memory board or Half-Meg
memory board.

Data not accepted. Held low by GPIB acceptor until the data is latched
by acceptor.

New E-1. Conditioned E-1 signal for write cycles. For read cycles, no
conditioning.

Not read for data. Held low by GPIB acceptors or commanded until
GPIB acceptors are ready for additional data.

Odd byte parity enable. Enables odd byte parity error generator output.
Not used.

Our bus grant acknowledge. Signal BGACK-0 1s conditioned by
DTACK-0, BBG-0, BAS-0 and HALT-0 for use in gating DMA transters.

Our E-1. Conditioned E-1 signal used by Option 01 1/0 board GPIB
self-test circuit.

Our lower byte data strobe. Same as LDS-0 except used only on
Option 01 170 board.

Our upper byte data strobe. Same as UDS-0 except used only on
Option 01 1/0 board.

Position one. Signals FPC board that printer thermal head is in the left-
most position.

Position two. Signals FPC board the printer thermal head is in the
right-most position.

Address bus bits 0 through 7 to external circuit from Option 02 TTL
interface board.

Data bus bits O through 7 to external circuit from Option 02 TTL
interface board.

Not used.

Parity error clock. Enables output of parity error latch on R/W memory
board.

Voltage return for front panel POWER LED.

4041 SERVICE
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Signal Name

R-1/W-0

RAD thru RA7

RAOD-1 thru RAB-1

RAS-0

RASO0-0 thru RAS3-0

RC1 thru RC7
RDATA
RDMASTAT-0
READ-0

READE-0

READCYCLE-1

READNEWE-0

REN
RES-0

RESET-O/RESET-1

RESTART-0
ROMADR-0

ROMSEL-0

RPDO-1 thru RPD15-1

RPEL-0

4041 SERVICE

SIGNAL NAMES AND FUNCTIONS

Function/Description

Read/write. Main CPU output that identifies data direction flow.

RAM address input. Either RAM row or column address input to RAM
depending on state of CAS or RAS input to RAM.

RAM array enable. Enables addressed RAM array on R/W memory
board or Half-Meg memory board.

Row address strobe. Enables row addressing of RAM for memory
access or enable refresh cycles. Used on 1/0 board.

Row address strobe. Enable row addressing of scicct R/W memory
board RAM or Half-Meg memory board.

Row count. Row count output of PD keyboard microcomputer to keys
Received data. Data output to RS-232-C interface from 4041.

Read DMA status. Enables reading of DMA status circuits.

Read enable to tape drive board.

Read and E. Read data transfer enable signal to GPIB and data comm
circuits on I/0 board.

Read cycle for I70 board read memory access cycles. Controls data
direction through RAM buffers and enables sampling of parity
generator outputs.

Read new E. Composite signal of BR-1/BW-0 and OURE-1 for data
reading.

Remote enable. Selects remote control of GPIB interface.
Reset. Clear FPC board 1/0 circuits.

Reset. Clears 4041 circuits. Command from main CPU or a result of
active RESTART-0.

Restart. Active for undervoltage or overcurrent conditions.

ROM address. Enable for Option 01 1/0 board ROM.

ROM select. Enable signal to CPU board ROMs and ROM data output
buffers. Active for address space X'000000'—X'000007",
X'FCXXXX'—=X'FDXXXX', and when address strobe is active.

ROM pack data. 16 data bits from ROM pack(s).

Reset parity error LED. Command to clear parity error LEDs on 1/0
board and R/W memory boards.

B-7
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SIGNAL NAMES AND FUNCTIONS

Signa!l Name Funcllon/bucrlptluﬁ

RPPE-1 ROM pack patch enable. Software controlied signal to enable firmware
patch circuits on CPU board.

RPSEL-0 ROM pack select. Enable ROM pack ROMs. Active for address space
X'FBXXXX'—X'FQFFFF'.

RPSELO-0 thru ROM pack select. Selects one of the six ROM packs for addressing.

RPSELS-0

RRD-1 Not used.

RSTB-0 Read strobe. Enable data output for external circuit to Option 02
board.

RTS Request to send. Signals 4041 that RS-232-C interface wants to send
data.

SAMPLE-1 Samples output of parity error generators.

SC1-0 thru SC3-0 Servo command bits 1—3. Tape drive speed and direction command
bits.

SCLK-1 System clock. Frequency of 16 MHz.

SEGA1-1 thru SEGM1-1 Drive signals to display segments.

SELECT-0 Select. Enables upper and lower byte data bus transceivers on R/W
memory board.
SERO Serial output. Serial data from PD keyboard.
SER1 Serial input. Serial data from PD keyboard. Not presently used.
SFD-1 Not used.
SFF-0 Servo fail flag. Tape drive board servo circuit failure, hole detect lamp
failure, or completion of power-up self-test by 6500/1.
SRQ Service request. Set by device requesting service via GPIB.
START-0 Start. Signal to front panel control board indicating that printer thermal
head is in start position.
STATUSADR-0 Status register address. Enable DMA status register.
TDATA Transmitted data. Output data from RS-232-C interface to 4041.
TIMADR-0 Timer address. Enables PTM on I/0 board.
TPL-1 Tachometer pulse. Output of photoelectric sensor on status board.
Resuits from movement of timing disk attached to tape drive motor. .
B-8 4041 SERVICE
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Signal Name

TSTADR-0

uDs-0

VMA-0

VMOT-1

VPA-O

WP1-1
WP2-1
WRIT-0

WRITE-0

, WRITE.E-O

WRITEL-0
WRITEH-0
WRITENEWE-0

WSTB-0

X1-1 thru X4-1
XFERCMPL-1

XFERCMPL-0
XFERREQ-0

Y1-1 thru Y5-1

4041 SERVICE

SIGNAL NAMES AND FUNCTIONS

Function/Description

Test address. Enables GPIB self-test circuits on both 1/0 boards.

Upper data strobe. Signals 1/0 device that upper data byte (DB—D15)
contains valid data.

Valid memory address. Main CPU output indicating that address on
address bus is valid. Signal is recognized only by MEB00 family
peripheral devices. '

Voltage motor. Drive voltage to printer motor.

Valid peripheral address. Input to main CPU that signals that the
addressed device is of the M6800 family.

Write permit to tape controller from status board.
Write permit interrogate signal to status board.
Write enable to standard 1/0 board RAM.

Write enable signal to tape drive board.

Write and E. Write data transter enabie signal to GPIB and data comm
circuits on I/0 board.

Write lower byte. Data direction flow control for R/W memory RAM
arrays.

Write upper byte. Data direction flow control for R/W memory RAM
arrays.

Write new E. Composite signal of BF-1/BW-0 and OURE-1 for data
writing.

Write strobe. Indicates that valid data exists on PD7-1 through PDO-1.
Keypad interrogate signals.

Transfer complete. DMA transfer complete.

Interrupt request on Option 01 board.

Transfer request. DMA transfer request.

Pressed key code from front panel keypad.

B-9
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This appendix contains listings of programs written on

Appendix C

SYSTEM VERIFICATION TAPE LISTINGS

the System Verification Tape. These listings are in

alphabetical order, with each new listing starting at the

top of a page.

4041 SERVICE

@]
KEYPAD
LINK
MASTER
OPT2
PAUS
PDKYBD
PRINTE
PROCED

These program listings are in this appendix:

PTRCAL
SLAVE
SOFTER
SYSVER
TAPE
TERMIN
TIMER
TPCAL
TSTPTN
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SYSVER LISTINGS

4o ! This material may not be copied or otherwise
41 ! reproduced without consent of Tektronix, Inc.
42 ! COPYRIGHT (c¢) 1982 TEKTRONIX, INC. ALL RIGHTS RESERVED
] !
103 1| EREREEBEREREERD
110 !t # AUTOLD FILE *®
120 | RESERRRGEAROREE
130 !
140 Compress all
150 Dim in$ to 1
160 If not(pwrslf) then goto lod prg
170 Redo: ! B
180 Input prompt "ERROR(1-OK,0-EXIT)?"G":in$
190 If in$<O" and ing<>"1" and in$<>"0" then goto redo
200 If in$="0" then goto end_prg
210 !
220 ! Load SYSVER or TERMIN
230 !
240 Lod_prg: !
250 Compress all
260 Goback: !
270 Input prompt "TERMINAL CONFIG(1-YES,0-NO)?":in$
280 If in$<>"0" and in$<>"1" and in$<>"" then goto goback
290 If in$="0" then load "sysver" else load "termin®
300 End_prg: !
210 End
40C Function pwrslf local res_self,self$,d.i.labl$,flag
410 !
420 | EEEEERREENEREEERERRRERREY
430 ! # POWERUP SELFTEST CHECK *
uuo ! GEEREERRACER RN EE R R RN E RO
L50 !
460 ! This subroutine takes the results of the BASIC function
u70 ! ASK$("selftest") and checks to see if the results are non-zero
Lge ! and if they are, it displays the results to both the console and
490 ! the printer. If there are no exceptional results then there
500 ! will be no message printed.
510 !
520 ! Initialization
530 !
540 Dev name: data "MEM" ,"GPIBO","COMMO","TAPE" ,"FRTP" ,"TIME"
550 “Data "GPIB1","COMM1™
560 Restore dev_name
57¢C Dim res_self(8)
580 Dim labl$ to 5
590 Dim self$ to 100
600 Flag=0 ! Initialize FLAG to false
610 !
620 ! RES SELF(1)= Results of memory test
630 ! RES_SELF(2)= Results of standard gpib
640 ! RES SELF(3)= Results of standard RS5232
650 ! RES_SELF(4)= Results of tape
660 ! RES_SELF(5)= Results of front panel
670 ! RES_SELF(6)= Results of timer
680 ! RES_SELF(T)= Results of optional GPIB
690 ! RES_SELF(B)= Results of optional RS232
700 !
710 ! Get results of powerup SELFTEST
720 !

730 Self$zask$("selftest") .

Cc-2 4041 SERVICE
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THO0 1

750 ! Put results of SELFTEST into integer variables
760 !

770 Getmem buffer self$ deln "=":d,res_self
780 !

790 For i=1 to 8

800 Read labl$

810 !

820 ! If result is zero then test passes

830 !

840 If res_self(i)=0 then goto next i1

850 If not(flag) then call print1("ERROR")
860 Flag=1 ! Set FLAG to true

870 !

880 ! Print results of test in hexadecimal

890 !

900 Print using "5a,'=',8h" #"prin:":labl$,res_self(i)
910 Print using "5A,'=',8h":1abl$,res_self(i)
920 Next_i1: ! Get result of next test

930 Next i

guo If fleg then call print1("END")

950 Close 2ll

960 Pwrslfzflag

970 Return

980 End

1000 Sub printi(out)

1010 !

1020 Print “SELFTEST "&out$
1030 Print #"PRIN:":"SELFTEST "&out$
1040 Return

1050 End

4041 SERVICE C-3
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SYSVER LISTINGS

100 Sub chkopt local abrt,done,memsize,rompak$

110 @
120 | FRRRUNRE RS RRE R
130 ! ® OPTION CHECK UTILITY #
11]0 ! GEBEGEENANE RN N RN
150 !
160 !t Initialization
170 !
180 On abort then gosub abrt
190 Integer memsize
200 !
210 Rompak$=ask$("rompack")
220 Memsize=round(ask("memory",all)/1000)
230 !
240 Print "OPTION UTILITY"
250 Print
260 Print "CURRENT ROMPACKS: ";rompak$
270 Print
280 Print "MEMORY OPTION: ";
290 If memsize<=32 then print "STANDARD - 32K"
300 If memsize>32 and memsize<=64 then print "OPTION 20 - 6UK"
310 If memsize>6ld and memsize<=96 then print "OPTION 21 - G§6K"
320 If memsize>96 and memsize<=128 then print "OPTION 22 - 12BK"
330 If memsize>128 and memsize<=160 then print "OPTION 23 - 160K"
340 !
350 Open #2:"prin:»
360 Print #2:"CURRENT ROMPACKS:"
370 Print #2:rompak$
380 Print #2:
290 Print #2:"MEMORY OPTION:"
4oo If memsize<=32 then print #2:"STANDARD - 32K"
410 If memsize>32 and memsize<=z64 then print #2:"OPTION 20 - 64K"
420 If memsize>6l4 and memsize<=96 then print #2:"OPTION 21 - Q6K"
430 If memsize>96 and memsize<=128 then print #2:"OPTION 22 - 12BK"
440 If memsize>128 and memsize<=160 then print #2:"OPTION 22 - 160K"
uso !
460 Done: !
470 Close 2
480 Print
490 Print "OPTION UTILITY EXIT"
500 Return
520 Abrt: !
530 Print "TEST ABORTED"
540 Branch done
550 End
c-4 4041 SERVICE

Microfiche scan by vintageTEK - Your donations help support the museum - vintagetek.org



SYSVER LISTINGS

100 Sub disp local abrt,done,i

110 !

120 | GEENEENSENNENNNERARRRRBREUEN

130 ! ® FRONT PANEL DISPLAY TEST *#

}L]O 1 LAl i s e R R R R I e R RS

150 !

160 ! Initialization

170 !

180 On abort then gosub abrt

190 Integer i

200 Print "DISPLAY TEST"

210 !

220 ! Start test -~ Display #'s and O's to light all segments

230 !

240 Open #1:"FRTP(VIEW=5,RATE=0):"

250 Print ﬁ‘]:ll“Golliﬁ.'ﬁ'llll'ii'llon

260 Print #1:""G#*000000000000000000# "

270 Close 1

280 !

290 ! Now light one position at a time and check scroll

300 !

310 Open #1:"FRTP(RATE=.25,VIEW=1):"

320 Print #1:" # n

330 Close 1

340 !

250 ! Now light all segments at same time

360 !

370 Open #1:"FRTP(RATE=0,VIEW=0):"
o 380 For i=1 to 50

390 Print #1:"EE8sssoaeneneEmennngEn

400 Print #1:"00000000000000000000"

410 Next i

420 Print #i1:n »

430 Wait 1

440 !

u50 ! Close front panel and finish up

L6o !

470 Done: !

480 Close 1

490 Print "DISPLAY TEST EXIT"

500 Return

510 !

520 ! <ABORT> handler -- End test

530 !

540 Abrt: !

550 Branch done

4041 SERVICE C5
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C-6

local abrt,done,memsize,rompak$

GEENGEENFN RN RS

® OPTION CHECK UTILITY *®

ER TR NN

lization

On abort then gosub abrt

r memsize

$-ask$("rompack")
e=zround(ask("memory",all)/1000)

"OPTION UTILITY"
"CURRENT ROMPACKS: ";rompak$

"MEMORY OPTION: ";
size<=32 then print "STANDARD - 32K"

If memsize>32 and memsize<=z64 then print "OPTION 20 - 64K"
If memsize>64 and memsize<=96 then print "OPTION 21 - Q6K"

If memsize>96 and memsize<=128 then print "OPTION 22 - 128K"
If memsize>12B and memsize<=160 then print "OPTION 23 - 160K"

2:%prin:"

#2:"CURRENT ROMPACKS:"
fi2:rompak$ s

f#2:

fi2:"MEMORY OPTION:"

If memsize<=32 then print #2:"STANDARD - 32K"

If memsize>3Z and memsize<=64 then print #2:"OPTION 20 - 6UK"

If memsize>64 and memsize<=96 then print #2:"OPTION 21 - 96K"

If memsize>96 and memsize<=128 then print #2:"OPTION 22 - 12BK"
If memsize>128 and memsize<=160 then print #2:"OPTION 22 - 160K™

100 Sub chkopt
110 !

‘[20 ! EREENE
130 !

140 1O REEBEE
150 !

160 ! Initia
170 !

180

190 Intege
200 !

210 Rompak
220 Memsiz
230 !

240 Print

250 Print

260 Print

270 Frint

280 Print

290 If mem
300

310

320

330

340 !

350 Open
360 Print

370 Print

380 Print

290 Print

400

410

420

130

Lu0

450 !

460 Done: !

470 Close

480 Print

490 Print

500 Return
520 Abrt: !

530 Print

540 Branch
550 End

2

"OPTION UTILITY EXIT"

"TEST ABORTED"
done
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100 Sub

110
120
130

150
160
170
180

]
!
140 !
!

sdgpib local abrt,done

FREEERESDNBEDERNERERRER

# STANDARD GPIB TEST #
FEENAURBANEA AR

On abort then gosub abrt
Print "STANDARD GPIB TEST"
Call gpib("o")

190 Done: !

200
210

Print "GPIB TEST EXIT»
Return

220 Abrt: !

230
240

300 Sub

310
320
330
340
350
360
370
380

Branch done
End
opgpib local abrt,done

CREENERSNGERENRTERBRERE

* OPTIONAL GPIB TEST ¥
EREBERRANEANN RN

On abort then gosub abrt
Print "OPTIONAL GPIB TEST"
Call gpib("™1"™)

390 Done: !

400
41c

Print "GPIE TEST EXIT»
Return

420 Abrt: !

430
440

500 Sub

510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670

1
!
1

Branch done
End

gpib(port$) local abrt,gpib_er,repeat,done,scyes$,scno$,a

FRERERR B E RN RN RN

# COMMON GPIB TEST *#
FEREERARRANTERRR R

Initialization

On abort then gosub abrt

On error(811) then gosub gpib_er

On error(812) then gosub gpib_er

Dim scyes$ to 15,scno$ to 15,port$ to 1
Scyes$="GPIB"&port$&" (SC=YES):"
Scno$="GPIB"&port$&"(SC=NO):"

Select "GPIB"&port$&"(TIME=.1):"

Perform Test

680 Repeat: !

69¢C
700
710
720
730
T40
750
760
770
780
790

4041 SERVICE

Set driver scyes$

Wbyte atn(170) ! Set ATN,REN, and toggle data lines
Wbyte atn(unl)

Wbyte atn(85)

Wbyte atn(unt)

Set driver scno$ ! Turn ATN and REN off
Wbyte srq(1) ! Turn on SRQ

Set driver scyes$ ! Turn off 3RQ

Wbyte ifc(0.1) 1! Toggle IFC
Azatn(eoi) ! Assert EOI

Set driver scno$ ! Reset everything
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800 Goto repeat ! Repeat until aborted
g0
820 ! Finish up and return
830 !
840 Done: !
850 Set driver scyes$
860 Wbyte atn(unl,unt) ! Get everybody off bus
870 Set driver scno$ ! Clean up handshake lines
880 Return
890 Abrt: ! <ABORT> handler
900 Branch done
810 !
520 ! No listener on bus and timeout error handler
930 !
G40 Gpib_er: !
950 Advance
960 End
C-8 4041 SERVICE
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100 Sub gpibcom local errhan1.abrt.comerr.whoamis.setslave.testdone.setup.pick

unit,port$,e,sels,xs$

110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
Loo
410
420
430
440
450
Leo
870
Lgo
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680

1
!
!
!
!
!
!
!
H

LAAEE R R I R R A T R Y]

® GPIB COMMUNICATION TEST ®
FRRRARR DR R N D RN RN

Initialization

Ditable abort

Dim sel$ to 260,x$ to 7
Sel$=ask$("select")

Getmem buffer sel$ dels "(":x$
A$=xgam:n

Select "gpib:"

Disable srq

Dim whoami$ to 1

Integer e

Dim port$ to 160

Get GPIB parameters so they can be restored at test exit

Open #9G:"gpib:"

Port$=ask$("1u",99)

Close 99

On abort then gosub abrt

Enable abort

On error(812) then gosub errhan?

Print "GPIB CCNVERSATION"

If not(proced("INSTALL GPIB CABLE.")) then goto testdone

Pickunit: !

Print "SLAVE MUST BE STARTED FIRST"G"

Input prompt "MASTER(0)/SLAVE(1)?":whoami$

If whoami$="1" or whoami$="0" then goto setup
Goto pieckunit

Setup: ! SLAVE must be running before MASTER

If whoami$="1" then goto getslave
]
Append "master"
!
! Start conversation
!
Open #2:"frtp(view=z2):"
Print #2:"MASTER CALLING"
If not(master("MASTER CALLING")) then gotc comerr
Print #2:"CONFIRMED"
If not(master("TRANSACTION DONE")) then goto comerr
Print #2:"MASTER COMPLETE"
Goto testdone
!
! Error and abort handlers
1
Abrt: !
Print "TEST ABORTED"
Branch testdone
Comerr: !
Print "COMMUNICATION BREAKDOWN"
Goto testdone
Errhani: !
Print "NO LISTENER ON BUST™

4041 SERVICE
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690 Branch testdone
700 !

710 Getslave: !

720 Append "slave"

T30 E=proced("INSTALL SYSVER IN MASTER.™)
T40 Call slave
750 !
760 Testdone: 1
770 Close all
780 If whoami$="0" then delete line master else delete line slave
790 Set driver port$ ! Restore GPIB parameters
800 Print #"frtp:":
810 Print "CONVERSATION EXIT"
820 If x$="" then x$="GPIB:"
830 Select x$
840 Return
850 End
C-10 4041 SERVICE
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100 Sub gpiblb loecal abrt,errhanl,errhan2,data0$,data1$,testdone,errfound,errh
an,err$,tran_err,strt_dma,otherway,dmaerr1,dmaerr2

110
120
130
140
150
160
170
180
190
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
4170
420
430
440
450
460
u70
ugo
4390
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690

4041 SERVICE

LA R A Iy R R R R R Y R R YR Y]

® GPIB STANDARD TO OPTIONAL LOOPBACK TEST #
AR T I T

Initialization

On abort then gosub abrt

On error(999) then gosub errhan
Dim data0$ to 60,datal$ to 60
Dim err$ to 3

Print

"GPIB LOOPBACK TEST"

If not(proced("INSTALL GPIB CABLE.")) then goto testdone
Data0$="THIS IS A TEST OF THE STANDARD TO OPTIONAL GPIE LOOPBACK"

Print

"STARTING TRANSFER"

Set driver "gpibil(sc=no,ma=29):"

Open #1:"gpib0(pri=29,tim=20,eom=<0>):"
Open #3:"gpib1(tim=20,eom=<0>):"

Set proceed 1

Print
Input

#1:datal$
#3:datal1$

Set proceed 0
If (datal$=data0$) then goto otherway

Print

"ERROR GPIBC => GPIB1"

Goto tran_err
Otherway:
Set proceed 1

Input
Print

#1:datals
#3:datals

Set proceed 0
If (datal$=data0$) then goto strt_dma

Print

Tran_err:

Print

"ERROR GPIBO <= GPIB1"

! Report error in transfer
"ERROR IN TRANSFER"

Open #2:"PRIN:"

Print
Print
Print
Print
Print
Close

#2:"DATA SENT:"
#2:datals

#2:

#2:"DATA RECEIVED:"
#2:datals

2

Goto errfound
Strt_dma:

Print
Close

!
"TRANSFER COMPLETE"
3

Open #3:"gpibl(tra=dma,tim=20,eom=<0>):"

Print

"STARTING DMA TRANSFER"

If not(dmatest(1,3)) then gotc dmaerr?
If not(dmatest(3,1)) then goto dmaerr?
Goto testdone

Dmaerr1:

Print
Print

:
"ERROR GPIBO => GPIB1(DMA)"
"ERROR IN TRANSFER®

Goto errfound
Dmaerr2:

Print

!
"ERROR GPIBO <= GPIB1(DMA)"
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700 Print "ERROR IN TRANSFER™

710 Goto errfound

720 !

730 Testdone: !

T40 Print "TRANSFER COMPLETE"

750 Errfound: !

760 Print "REMOVE GPIB CABLE"

770 Print "GPIB TEST EXIT"

780 Close 2l1

790 Return

800 Abrt: ! <ABORT> handler

810 Print "TE3T ABORTED"

820 Branch testdone

830 Errhan: !

840 Err$=seg$(asks("error"),12,3)

850 If err$="811" then branch errhan?
860 If err$="812" then branch errhan2
870 Branch testdone

880 Errhani: !

890 Print "TIME OUT ERROR - TEST ABORTED"
895 Print #"prin:":"TIME OUT ERROR"

900 Goto errfound

910 Errhan2: !

920 Print "GPIB CABLE NOT CONNECTED - TEST ABORTED"
g2s Print #"prin:":"CABLE NOT CONNECTED"
930 Goto errfound

940 End

100C Function dmatest(in_port,out_port) loczl errfound,memsize,count,j,.k,datzin
&.dataoutt
1010 '
1020 ! This function outputs strings of lengths of the power of two from
1030 ! the specified GPIE port. The string is read in the specified GPIB
1040 ! port. The strings are compared. If a difference if found the
]
i

1050 function returns "0", otherwise it returns "1"

10€0

1070 Disable abort

1080 Compress all

1090 Integer memsize,count, j,k,in_port,out_port

1100 !

1110 Memsize=(ask("memory")-512) min 32767

1120 Count=int(log(memsize)/log(2))

1130 If count<10 then count=count-2 else count=10

1140 For j=1 to count

1150 Lim datain$ to 2" j,dztaout$ to 273

11€0 Dataout$=""

1170 For k=1 tc 273

1180 Dataout$=chr$((k mod 32)+32)&dataocut$

1190 Next k

1200 Set proceed 1

1210 Input #in port:dataing

1220 Print #out port:dataout$

1230 Set proceeE 0

1240 If (datain$<>datazout$) then exit to errfound

1250 Next j

1260 Dmatest=z1

1270 Enable abort

1280 Return

1290 Errfound: !

1300 Dmatest=0

1310 Enable abort

1320 Return

1330 End .
c-12 4041 SERVICE
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100 Sub help local con_ans$,pri_ans$,abrt ,done,msgtopri,conquest,priquest
110 !

120 | FEEBRRORNODRRRERES

130 ! # HELP UTILITY #

140 | BREEEEREREGREGRG

150 !

160 On abort then gosub abrt

170 Dim pri_ans$ to 1, con_ans$ to 1

180 Print "HELP UTILITY"

190 Conquest: !

200 Input prompt "HELP TO CONSOLE? ":con_ans$

210 If con_ans$<>"0" and con_ans$<om " and con _ans$<"" then goto conquest

220 Priquest: !

230
2u0

250 !
260
270
280
290
300
310
320
330
W0
350
360
370
380
350
400
410
420
430
Luo
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610

Input prompt "HELP TO PRINTER? ":pri ans$

If pri_ans$<>"0" and pri_ans$onmn and pri_ans$<>"" then goto priquest

If con_ans$="0" then goto msgtopri
Print "RESPOND TO QUESTIONS"

Print "0 FOR NO, 1 FOR YES"

Print "FOLLOW W/ <PROCEED>."

Print "PRESS <PROCEED> WHEN"

Print "A REQUESTED ACTION"

Print "HAS BEEN COMPLETED."

Print "<ABORT> EXITS A TEST"

Print 41 FORMAT UTIL"
Print L ¥4 TEST PATTERN"
Print " 43 OPTION UTIL"
Print " U4y OPT 2 UTIL"
Print " 99 HELP"

Print
Print
Print "SYSVER COMMANDS"®
Print
Print "NUMBER NAME"
Print * 0 EXIT»
Print " 1 DISPLAY"
Print » 2 KEYPAD"
Print " 2 PRINTER"
Print © L TAPE™
Print " 10 REPEAT 1-4»
Print " 11 STD Rs-232"
Print ™ 12 OPT RS-232%
Print » 13 TIMER"
Print " 14 PD KEYBOARD"
Print * 15 STD GPIB"
Print. » 16 OPT GPIB"
Print ™ 17 GPIB LOOPBK"™
Print " 18 GPIB COMM"™
Print " 19 SELF-TEST"
Frint. w20 <PAUSE>"
Print. ® S TAPE CAL"
Print » 30 PRINTER CAL"
n
n

620 Msgtopri: !

630
640
650
660
670

4041 SERVICE

If pri_ans$="0" then goto done
Opcn #2:"prin:®

Print #2:"RESPOND TO QUESTIONS™
Print #2:"0 FOR NC, 1 FOR YES"
Print #2:"FOLLOW W/ <PROCEED>."
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680 Print #2:"PRESS <PROCEED> WHEN"
690 Print #2:"A REQUESTED ACTION"
700 Print #2:"HAS BEEN COMPLETED."
710 Print #2:"<ABORT> EXITS A TEST"
720 Print #2:

T30 Print #2:

T4 Print #2:"SYSVER COMMANDS"

750 Print #2:

760 Print #2:"NUMBER NAME"

770 Print #2:" 0 EXITn

780 Print #2:" 1 DISPLAY"

790 Print #2:" 2 KEYPAD"

800 Print #2:" 3 PRINTER"

g10 Print #2:" L TAPE"

820 Print #2:" 10 REPEAT 1-4n
8§30 Print #2:" 11 STD RS-232"
840 Print f#2:" 12 OFT Rs-232"
850 Print #2: 13 TIMER"

860 Print #2:" 14 PD KEYBOARD"
87C Print #2:" 15 STD GPIB"
8eo Print #2:" 1€ OFT GPIB"
gao Print #2:" 17 GPIB LOOPBK"
900 Print ff2:" 18 GPIB COMM™
910 Print #2:" 19 SELF-TEST"
g20 Print #2:" 20 <PAUSE>™

S30 Print #2:" 31 TAPE CAL"
guC Print f2:" 32 PRINTEE CAL"
950 Print #2:" u1 FORMAT UTIL"
960 Print #2:" L2 TEST PATTERN"
970 Print #2:" 43 OPTION UTIL"
980 Print #2:" U4 OPT 2 UTIL"
990 Print #2:" 099 HELP"

1000 Close 2

1010 !

1020 Done: !

1030 Print "HELP UTILITY EXIT"
1040 Return

1050 Abrt: !
1060 Branch done

1070 End

C-14 4041 SERVICE
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100 Sub stdio local abrt,done

1170 !

120 | ERERREEREEAREEREREEERW

130 ! # STANDARD I/0 TEST *

1”0 l FRENERERRRREREEEREER

150 !

160 On abert then gosub abrt

170 Print "STANDARD 1/0 TEST"

180 Call iotest("0O"™)

190 Done: !

200 Print "I/0 TEST EXIT"

210 Return

220 Abrt: !

230 Branch done

2u0 End

300 Sub optio local abrt,done
10 !

ggg | EEEENGECEUNERNRREEANS

320 t ® OPTIONAL I/0 TEST *

3].]0 t FUARE R E RN E RN R NEE

350 !

360 On zbort then gosub abrt

37C Print "OPTIONAL 1/0 TEST"

380 Call iotest(™™)

290 Done: !

400 Print "I/0 TEST EXITv

L1c Return

420 Abrt: !

430 Branch done

Ly0 End

500 Sub iotest(port$) local c$,in$,errors,i,abrt,tim out,install,quit,done
10 !

22(:‘ ! EEEREE RN R E RN R R R

530 ! ® COMMON RS232 I/0 TEST *®

540 | OB R EREEEEREERENRREERRERR

550 !

5€0 On abort then gosub abrt

570 On error(885) then gosub tim out

580 Integer errors,i -

590 Errors=0

600 Dim c$ to 1,in$ to 1,port$ to 1

610 !

620 Install: !

630 Input prompt "INSTALL TEST ADAPTOR™G"™ #"frtp:":in$

6u0 If in$="0" then goto quit

650 If ing<>"1" and in$<>"" then goto install

660 !

670 ! Check modem control lines

6EOD !

690 Print #"frep:":

700 Call ctl test(port$)

710 On abert then gosub abrt

720 Print #"FRTP:":

730 Open #2:"COMM"&port$&"(tir=5,echo=no,eom="""_""):"

TLO For i=33 to 126

750 Print #2:chr$(i)

760 Input #2:c$

770 If c$<>chr$(i) then errors=zerrors+1

780 Next i

790 Done: !

4041 SERVICE

Microfiche scan by vintageTEK - Your donations help support the museum - vintagetek.org

SYSVER LISTINGS

C-15




SYSVER LISTINGS

800
810
820
830
840
850
860
870
880
8§90
900
910
920

If errors>0 then print #"PRIN:":errors;" ERROR(S)"
Close 2
Quit: !
Input prompt "REMOVE TEST ADAPTOR™G" #"frtp:":in$
Return
1
Abrt: !
Branch done
Tim out: ! Handler for timeout error
Print #"PRIN:":"TIMEOUT .-- INPUT"
Print #"PRIN:":" ASCII CCDE=";i
Branch done
End

1000 Sub ctl test(port$) local stat$,abrt,drv$,i,j.ctst,ded$ . done,rts_stg,dtr_s

t$,next i,next j,first
1010 1 -
1020 | OBEENEEPNNENNE RN
1030 ! * SUEPROGRAM CTL TEST #
}Ouo ' III*IIIIIIII""?I!I'I‘
1050 !
1060 ! This subprogram tests the modem control lines using the loopback
1070 ! connector. It first opens the RS232 port as passed in on logiceal
1080 ' unit 99 to save the current driver status.
1090 !
1100 ! Initialization
111C !
112C Disable abort
1130 Integer first
1140 Getdata: data "ON" ,"OFF" ! Used in the set driver
1150 Data "ON" ,"OFF" ! Results of DTR
1160 Data "ON","ON" ,"ON" ,"OFF" ! Results of RTS
1170 Restore getdata
1180 Dim stzt$(2) to 3
1160 Dim dtr_st$(2) to 3
1200 Dim rts st$(2,2) to 3
1210 Read stzt$,dtr_st$,rts st
1220 First=1 -
1230 Dim drvg to 24C,port$ to 1
1240 !
1250 Open #0Q:"comm"&port$s&™:"
1260 Drv$=ask$("1u",G9) ! Get current status of driver
1270 Close 99
1280 !
1290 For i=1 to 2
1300 Set driver "comm"&port$&"(dsr="&stat$(i)E"):"
1310 If dtr_st$(i)=get a2tt$("DTR",port$) then goto next i
1320 1f first then print #"PRIN:" using "'DSR DTR CTS DCD RTS',/,'—-e———o
L 1Y
1230 First=0
1340 Print #"PRIN:"™ using "2(44),' - - -'":stat$(i),get_att$("DTR",p
ort$)
1350 Next_i: !
1760 Next 1
1370 !
13€0 For i=1 to 2
1390 Cts$=",CTS="&stat$(i)
1400 For j=1 to 2
110 Ded$="decd="&stat$(j)
1420 Set ariver "comm"&port$&"("&dcd$sctsssm" )"
1430 If rts_st$(i,j)=get_att$("RTS",port$) then goto next_j
C-16
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1440

e e —

1450
1460

If first then print #"PRIN:" using "'DSR DTR CTS DCD RTS',/,'==——v
1.

First=0

Print #"PRIN:" using "' - - ', 3(4A)":stat$(i),stat$(j),get atts

("RTS" ,port$)
1470 Next_j: !

1480
1490
1500

Next j
Next i

1510 Done: !

1520
1530
1540
1550

Set driver drv$
Enable abort
Return

End

16C0 Function get att$(att$,port$) local drv$,strt,fini
1

1610
1620
1630
1640
1650
1660
1670
1680
1690
170C
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870

4041 SERVICE

EHERESU AN RN R RN

# FUNCTION GET ATT: *
BEEEURNE RO RN R

This function returns the string ATT$ and the result of the
attribute as it is received from an ASK$("lu",b9G)

Disable abort
Integer strt,fini
Dim drv¢ to 2u4C,port$ toc 1,atts to 3

Open #99:"comm"&port$a":"

Drv§=ask&("1u",99) ! Get parameter string

Close 99

Get starting and ending position of the requested attribute
Strt=pos(drv$,atts, 1)

Strt=pos(drv$,"=",strt)

Fini=pos(drv$,",",strt)
Get_att$=segd(drv$,strt+1,fini-strt-1) ! Get result

Enable abort

Return
End
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100 Sub keypad local labl$,in,ascin,abrt,done,nxtkey,getkey
110 !

120 | OBEENRNERNE RO
130 t ® FRONT PANEL KEYBOARD TEST #
140 | SERENOCROEERERERRERENNRORNENS
150 !
160 ! Initialization
170 !
180 Disable abort
190 Dim labl$ to 20
200 Integer ascin,in
210 Print "KEYPAD TEST"
220 Open #2:"FRTP:(VIEW=0)"
230 !
240 Getkey: data ua.noll.ue'n.ﬂ.uS.n_n‘ug'n1h.50'n2n'51.||3||‘52'nun'53‘n5ﬂ
250 Data 54,"6",55,"7",56,"8",57,"9" , 166,"<CLEAR>",69,"<EEX>"
260 Data 170,"<AUTO LOAD>",191,"<PROCEED>",-1,"<ABORT>",0,"DONE"
270 Restore getkey
280 !
290 ! Perform test
300 !
310 On zbort then gosub abrt
320 Enable abort
230 Nxtkey: H
340 Read ascin,labl$
350 If ascin=0 then gotec done
360 Print #2:"PRESS """;1lablg;n"nn
370 Rbyte #2:in
380 If ascin=in then goto nxtkey
390 Print #2:"AGAIN == ""r:1aplg;""mn
400 Rbyte #2:in
410 If ascin=in then goto nxtkey
420 Print #2:"ONCE MORE--""";lablg;mnnv
430 Rbyte #2:in
440 If ascin=in then goto nxtkey
450 Print #2:"ERROR —- """;1abl$;""" KEY"
460 Print #"prin:":"ERROR -~ "n":1ablg;""" KEY"
470 Wait 3
480 Goto nxtkey
Lgo !
500 Done: !
510 !
520 ! Close files and finish up
530 !
540 Close 2
550 Print "KEYPAD TEST EXIT"
560 Return
570 Abrt: ! <ABORT> handler
580 Brarch done
590 End
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100 Sub link(out$) local n32k,nSk

110 !
120 1 GRIERABENEREENEEEES
130 ! % SUBROUTINE LINK ®
140 1 SRR ENEREEREREER
150 !
160 ! This subroutine first deletes the subroutine(s) appended in
170 ! from lines 5000 to 32767, then it appends the subroutine
180 ! contained in out$, and then sets the global variable CURMOD$
190 ! to OUTs
200 !
210 ! NOTE: <ABORT> is DISABLED during the execution of this code.
220 !
230 Disable abort
240 Dim out$ to 7
250 Integer nS5k,n32k
260 N32k=32767
270 N5k=5000
280 Delete line n5k to n32k
290 Compress
300 Append out$,n5k
210 Curmod$=outs$
320 Enable abort
230 Return
340 End
4041 SERVICE c-19
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100 Function master(line$) local status,primary,slavinp$,tct_hnd,srq_hnd,do_it
new_cic,mastend,errhani,errhan2,abrt

110 !

120

This routine acts as the master in a master/slave conversation.

1]
130 ! The routine sends a string out to the slave and asks for a
140 ! corresponding string back from the slave. If the string
150 ! returned is the correct one, master returns 1 else it returns O.
160 !
170 ! Initialization
180 !
190 On abort then gosub abrt
200 On error(811) then gosub errhani
210 On error(812) then gosub errhan2
220 Integer status,primary
230 Status=0
240 Master=0
250 Dim line$ to 20
260 Dim slavinp$ to 20
270 !
280 Sel driver "gpib(sczyes,ma=30):"
250 Open #31:"gpib(pri=29,tim=20,eom=¢<13>):"
300 On srq(21) then gosub srq_hnd
310 Enable srq(31)
320 Wait 1
330 Print #31:1ine$
340 Print #"frtp:":line$
350 Input #31:slavinps$
360 If 1ine$="MASTER CALLING" and slavinp$="REQUEST TO CONFIRM" then master=z1
37C If 1line$="TRANSACTION DONE" and slavinp$="SLAVE COMPLETE" then master=zi
380 Gotc mastend
390 !
400 Tet_hnd: ! I received TCT
410 Resume
420 Srq_hnd: ! I received SRQ
430 Select "gpib:"
40 Pell status,primary
450 Resume
L60 Do_it: status=status-64
470 If status=1 then gosub new cic
480 Status=0
4go Goto mastend
500 New cic: wbyte #31:tct(primary)
510 On tect(31) then gosub tct_hnd
520 Enable tect(31)
530 Goto mastend
540 !
550 Errhani: !
560 Print "NO SLAVE ANSWER"
570 Branch mastend
580 Errhan2: !
590 Print "NO LISTENER ON BUS®
600 Branch mastend
610 Abrt: !
620 Master=0 ! Give MASTER false value; Don't want to return garbage
630 Print "TEST ABORTED"
640 Branch mastend
650 !
660 Mastend: '
670 Close 31
680 Return
690 End
C-20 4041 SERVICE
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100 Sub opt2 local abrt,done,repeat,no_opt2,i,j,k.in

110 !
120 ' LIl I s R R R R R TT]
130 ¢ ® OPTION TWO UTILITY #
140 | BRGBNERRRRNERREAERERER
150 !
160 On abort then gosub abrt
170 On error(491) then gosub no_opt?2
180 Integer i,j.k.in
190 !
200 Print "OPTION 2 UTILITY"
210 In=0
220 Repeat: !
230 For i=0 to 127
240 For j=1 to 10
250 For k=0 to 9
260 Reall "opt2in®,i,1,in
270 Rcall "opt2out™,i,1,k
280 Next k
290 Next j
300 Next i
310 Goto repeat
320 Done: 1
330 Print "OPTION 2 UTILITY EXIT"
34C Return
350 Abrt: !
360 Branch done
370 No opt2: !
. 380  Print "OPTION 2 ROM NOT INSTALLED"
390 Branch done
400 End
4041 SERVICE Cc-21
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100 Sub paus local num,dspy_num,end_paus,abrt1,term$

110 !
120 1 BREEERLIRENAREN
130 ! ® PAUSE TEST #
140 1 EEEEREEERARRAN
150 !
160 ! Initialization
170 !
180 On abort then gosub abrt1
190 Integer num
200 Num=0
210 Dim term$ to 240
220 Print "<PAUSE> TEST"
230 !
240 ! Save current console parameters and set console to frtp
250 !
260 Term$=ask$("console")
270 Set console "frtp(view=0):"
280 Print "°G"
290 !
300 Dspy num: !
310 Print num
320 Num=num+1
330 Goto dspy_num
340 !
350 End_paus: !
360 Set console term$
370 Print #"frtp:": !
380 Print "PAUSE TEST EXIT"G"
390 Return
400 Abrti: ! <ABORT> handler
510 Branch end_paus
L20 End
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100 Sub pdkybd local keyl,key2,key3,keyld, keyS,keyb,key7, key8,keyg, key10,key11,
key12.key13.key1“.key15.key16.key17.key18.key19,key20,in.nxt_key.done.outs.abrtl

«next$,spec_key

abort then gosub abrt?

gosub
gosub
gosub
gosub
gosub
gosub
gosub
gosub
gosub
gosub
gosub
gosub
gosub
gosub
gosub
gosub
gosub
gosub
gosub
gosub

! Perform test

key1
keye
key3
keyl
key5
keyb
key7
key8B
key§
key 10
key 11
key12
key13
key 1k
keyv15
key 1t
key17
key18
key 1S
key20

to 256

If in>127 then goto spec_key

If in<31 then out$=out$&" ""&chr$(in+64) else out$=out$dchrs(in)

Print #2:"ASCII = ":ininext$

110 !

120 | EEEGERNRANNENEBNNIRG
130 ! ® . PD KEYBOARD TEST #
140 | SEEEESENNNENERGEENER
150 !

160 ! Initialization

170 !

180 On

190 On key(1) then

200 On key(2) then

210 On key(3) then

220 On key(4) then

230 On key(5) then

240 On key(6) then

250 On key(7) then

260 On key(8) then

270 On key(9) then

280 On key(10) then

290 On key(11) then

300 On key(12) then

310 On key(13) then

32C On key(14) then

330 On key(15) then

U0 On key(16) then

350 On key(17) then

360 On key(18) then

370 On key(1S) then

380 On key(20) then

390 Enable keys

400 Integer in

u10 Dim out$ to 256,term$
420 Dim next$ to 7

430 Term$=ask¢("console™)
Ly0 !

450 Print "PD KEYBCARD TEST"
Léo Set console "frtp:"
470 Open #2:"frtp:"

L80 Next$=" NEXT?"

430 Outg=""

500 Print #2:"PRESS KEY™
510 !

520 Nxt_key:

530 Rbyte #2:in

540

550

560

570 Goto nxt_key

5E0 Spec_key: !

Print #"PRIN:™:"CHARACTERS STRUCK"

! Close files and finish up

500 Call prgkey(in,out$)

600 Goto nxt key

€10 ! -

620 Done:

630 Disable keys

640 Print #2:

650 Close 2

660

670 Print #"PRIN:":out$
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680 Set console term$

690 Print "PD KEYBOARD TEST EXIT"

700 Return

710 1

720 ! Handlrrs for all the function keys

730 !

THO Keyl: call fn_key("1",out$)

750 Branch nxt_key

760 Key2: call fn_key("2",out$)

770 Branch nxt_key

780 Key3: call fn_key("2",out$)

7¢0 Branch nxt_key

ent Keyk: call fn_key("4" out$)

810 Branch nxt_key

820 Key5: cell fn_key("5",out$)

830 Branch nxt_key

840 Keyb: call fn_key("6",out$)

€50 Branch nxt_key

860 KeyT7: call fn_key("7",out$)

g70 Branch nxt_key

880 Key8: call fr_key("8",outs)

890 Branch nxt key

900 Key9: call-fn_key("Q“.outs)

g1e Branch nxt_key

820 Key1C: call fn_key("10",out$)

930 Branch nxt key

QL0 Key11: call fn_key("11" ,outs)

g50 Branch nxt_key

960 Keyi2: call fn_key{("12",out$)

970 Branch nxt_key

980 Key13: call fn_key("13",out$)

990 Branct nxt_key

1000 Key14: call fn key("14" ,outs)

1010 Branct nxt key

1020 Key15: call fn_key(™15" ,outs,

1030 Branch nxt_key

1040 Key16: call fn_key(™16",0uts)

1050 Branch nxt_key

1060 Key17: call fn_key("17",out$)

107¢ Branch nxt_key

1080 Key18: call fn key("18".,out$)

1090 Branch nxt_key

1100 Key10: call fn_key("15",out$)

1110 Brznch nxt_key

1120 Key20: call fn_key("20",out$)

1130 Branch nxt_key

1140 Abrt1: ! <ABCRT> handler

1150 Branch done

1160 End

1200 Sub fn_key(key$ var out$)

1210 !

1220 ! This subprogram takes the value of KEY$ which is the ASCII string

1230 ! equivalent to the key number that was struck, and prints to

1240 ' #2 (FRTP:) the result and appends into OUTS the string "FK"™ and the

1250 ! number of the function key

12€0 .

1270 Dim key$ to 2

1280 Print #2:"FK ";key$&"™ NEXT?"

1290 Quts$=cut$&4"FK"&key$

1300 Return .
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1210 End

1400 Sub prgkey(curkey var out$)
1410

1420

This subroutine determines if any of the program control or edit keys

'
4
1430 ! were pressed and reports that to the frtp. If any ASCII value over
1440 ! 127 was passed and it was not found to be a program control or edit
1450 ! key, its velue is displayed as a standard ASCII character would be.
1460 !
1470 ! Initialization
1480 !
1490 Integer curkey,ascin
1500 Dim keyname$ tc 13
1510 Getkey: data 170,"<AUTO LOAD>",175,"<AUTO NUMBER>",173,"<RUN>", 174, "¢L
ISTHY
1520 Data 177,"<RECALL PREV>",178,"<RECALL NEXT>",166,"<CLEAR>",176,"<RECAL
L>n
1530 Data 162,"<SCROLL <= >",163,"<SCROLL => >",160,"<CURSOR <= >"
1540 Data 161,"<CURSCR => >" 167,"<INSERT>",179,"<DELETE>", 164 "<DELETE <=
)ll
1550 Data 165,"<DELETE => >" 1€8,"<STEP>",999,"DECIMAL = "
1560 Restore getkey
1570 !
1580 Loop: ¥
1500 Read ascin,keynamet
1€00 If ascin=curkey then goto prntstr
1€1C If a2scin=98C then goto err han
1620 Gote loop -
163C Prntstr: !
1640 Print #2:keyname$&™ NEXT?"
. 1650 Out$=out$&keynames
1€60 Return
1670 Err han: !
1680 “Print #2:keyname$icurkey;" NEXT2"
1660 Return
1700 End
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100 Sub printer local abrt,done

110 '

120 ! FERREERARERRRRERS

130 ! ® PRINTER TEST #

140 | SRR EENEEEEREERD

150 !

160 ! Initialization

170 !

180 On abort then gosub abrt

18C Print "PRINTER TEST"

200 Open #2:"PRIN:"

210 Print ”2:“Dllﬁ!lllllllilﬂlllli"
220 Print #2:"([OCOCOCCOCOOOOCOCOY
230 Print #2:"]1111111111111111111
2u0 Print #2:"!""#$%3&"' ()+,-./0123U45"
250 Print #2:"6789: ;<=>?@ABCDEFGHI"
260 Print #2:"JKLMNOPQRSTUVWXYZ\" »
270 Print #2:"abcdefghi jklmnopqrst"
280 Print #2:"uvwxyz"

290 '

300 ! Close files and finish up

310 !

320 Done: !

330 Close 2

340 Print “PRINTER TEST EXIT"

350 RKeturn

360 Abrt: ! <ABORT> handler

370 Branch done

380 End
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1CC Function proced(out$) local ing ,disply,true,fzlse,retrn

110 !
120 1 EEBEERR NN N E RN EENS
120 ! * SUBRCUTINE PROCED ¥
1u4Q 1 FRERRRRRERPEE AR AR R ER
150 !
160 ! This subroutine displays out$ to the currently defined console. Any
170 ! keystroke other than the <PROCEED>, <CR>, 1, or 0 will cause the
180 ! message to be redisplayed.
190 !
200 Dim ing to 1
210 Dim outt to 50
220 Disable abort
230 H
240 Disply: !
250 Input prompt out$:ing
260 If ing="" or in§="1" then goto true
270 If ing="0" then goto false
280 Print "INVALID RESPONSE™"G"
290 Goto disply
300 False: ! User says to sbort or not proceed
310 Proced=0
320 Goto retrn
33C True: ! User says to proceed
kLl Proceg=zi
25¢ !
360 Retrr: 1
370 Print #nfrep:n:
. 280 Enable abort
260 Return
400 End
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100 Sub ptrcal local linect,strt,stp,begin,abrtl,done,start

110 !
120 | RN ERE RN RRER RN
120 ' * PRINTER CALIBRATION #
140 (R T R R YETT Y
150 !
160 ! Initialization
170 !
180 Cn abort then gosub abrt1
160 Print "PRINTER CALIBRATION"
200 integer linect
210 Open #3:"FRTP(RATE=0,VIEW=0):"
220 Open #2:"PRIN:"
230 Linect=0
2u0 Set proceed 1
250 "rint #2:"BBBBBERBABEBBRBBEE88"
260 Begin=zask("time")
270 Stp=begir
280 !
280 ! Perform Calibration
300 !
31C Start: !
320 Strt=stp
230 frint #2:"88BBBERRERERBRRRBABRE"
3L Stp=esk("time")
250 Linectzlinect«+"
260 Print #3 using "€.2G,' SECONDS'":stp-strt
270 Goto start
380 !
2060 ! End of test
L00 !
410 Done: !
L20 Set proceed 0
L4320 Print #2 using "6.2g.,' LINES/SEC '":(linect/(stp-begin))
4up Print #2:"LINES/SEC ";(linect/(stp-begin))
450 Wait 3
460 Close 2,2
470 Print "PRINTER CALIBRATION EXIT"
Lgo Return
LgC Abrti: ' ¢ABCRT> handler
50C Branch dcne
510 End
C-28 4041 SERVICE

Microfiche scan by vintageTEK - Your donations help support the museum - vintagetek.org




EYSVER LISTINGS

100 Sub slave loecal done,hnd_mta.lines.hnd_srq,hnd_mla.hnd_tct.wtintrpt.hnd_if
c,dummy$,errhani,errhan2,abrt

110 !
120 ! This routine allows a 4041 to act as a slave to another UOU1 via the
130 ! GPIB. It receives messages on mla interrupts and sends an sppropriate
140 ! response back to the master unit only when the master unit asks for a
150 ! rcsponse. This occurs via an mta interrupt. The routine will cycle
160 ! until 2 terminating string is accepted.
170 !
180 ! Initialization
190 !
200 On abort then gosub abrt
210 On error(811) then gosub errhzan!
220 On error(812) then gosub errhan2
230 Dim line$ to 20,dummy$ to 20
240 Set driver "gpib(sc=no,ma=29,tim=20):"
250 Open #31:"gpib(eom=<13>):"
260 On tct(31) then gosub hnd_tct
270 On ife(31) then gosub hnd_ifc
280 On mla(31) then gosub hnd_mla
290 On mta(31) then gosub hnd mta
300 Enable tct(21),mla(31),mta(31)
310 Wbyte #31:srq(1)
320 !
330 Wtintrpt: !
240 wWait 7
350 If 1ine$="TRANSACTION DONE" then goto done
360 Goto wtintrpt
370 !
38C Hnd_tct: ! I am now the CIC
2590 Enable ifc(31)
Loc On srq(31) then gosub hnd srg
Lo Enable srq(31) -
L20 Resume
L20 Hnd rla: ''I am now 2 listener
Lug TInput #31:lineg
450 !
460 ' Turn off interrupts while displsying message
L70 !
Lgo Disable tet(21),mla(31),mta(31)
He]y] Call dispmsg(lineg)
500 !
51C ! Turn interrupts back on
520 !
530 Enable tet(31),mia(31) . ,mta(31)
540 Resume
£50 Hnd ifc: ! I just received IFC
5¢0  Wbyte #31:srq(2)
£70 Resume
580 Hnd_srq: ! I just received SRQ
550 Poll s,a
600 Resume
610 Hnd mta: ' I am now a talker
620 17
€30 ! Turn off interrupts while responding tc master
6uQ '
650 Disable tect(31),mla(31),mta(31)
660 Dummy$=giversp$(line$)
€70 !
680 ! Turn interrupts back on
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€90 !

700 Enable tet(31),mla(31).mta(31)

710 Print #31:dummy$
T20 Resume
730 !

740 Errhani: !

750 Print "NO MASTER CONFIRM"

760 Branch done
770 Errhan2: !

780 Print "NC LISTENER ON BUS"

790 Branch done

800 Abrt: !
g10 Print "TEST ABORTED"

820 Branch done
830 Done: !
8u0 Close 31

850 Delete line dispmsg
860 Delete line giversps$
870 Return
880 End

900 Sub dispm=g(line$) local done
910 !

920 ! ™is routine displays the appropriate message to the front panel of

920 ! the sleave unit according to the message it has received.

qugQ !

a5(¢ Disable abort

96C Cpen #2:"freplview=2):"

g70 Dim line$ to 20

980 !

960 If line$="MASTEE CALLING" then print #2:"SLAVE ACKNOWLEDGE"
1000 If line$="TRANSACTION DONE"™ then print #2:"ACKNOWLEDGED"
1010 Done: !

1020 Close 2

1020 Enzble abort
1040 Return
1050 End
1100 Function giversp$(line$) local done,chknext
1110 !

1120 ! This rcutine selects a2 message to send back to the master unit

1130 ! according to what string it has received. The string that is being

1140 ! sent is alsc displayed to the slave's front panel.

1150 '

1160 Disable zbort

1170 Open #2:"frtp(view=2):"

1180 Giverspsg=""

1160 Dim line$ to 20

1200 !

1210 If 1ine$<>"MASTER CALLING" then goto chknext

1220 Print #2:"REQUEST TO CONFIRM"

1230 Giverspt="REQUEST TO CONFIRM"

1240 Goto done

1250 Chknext: !

12€0 If 1ine$<>"TRANSACTION DONE"™ then goto done

1270 Print #2:"SLAVE COMPLETE"

1280 Giversp$="SLAVE COMPLETE"

1260 Done: !

1300 Close 2

1210 Enable abort

1320 Return

1230 End .
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100 Function softerr loecal x$,p,insrtfmt,crtnip,finish

110
120
130
140
150
160
170
180
190
200
210
220 !

Disable abort

Integer p

Dim x¢ to 60

On error(cnip) then gosub crtnip
On error(849) then gosub insrtfmt
Dir "(long=yes)" to "tdir(open=rep,clizyes)"
Open #2:"tdir"

Input #2:x$%

Close 2
Softerr=valc(x$,pos(x$,"=",1))
Goto finish

230 Crtnip: !

240

If proced("INSTALL TAPE.") then retry else branch finish

250 Insrtfmt: !

260
270 !

If proced("USE FORMATTED TAPE.") then retry else branch finish

280 Finish: !

290
300
310

4041 SERVICE
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40 ! This material, including all material APPENDed, LOADed, or
LR ! CALLed by this program, may not be copied or otherwise
L2 ! reproduced without consent of Tektronix, Inc.

4z ! COPYRIGNT (c) 1982 TEKTRONIX, INC. ALL RIGHTS RESERVED
Ly ]

100 ] EREERFEREREEEHE AR

110 ! # SYSTEM VERIFICATION *

120 1 FHEERA RN RN RN

130 !

140 ! ve.u 22 Mar 82

150 !

160 ! Initialization

170 !

180 Disable abort

190 Compress all

200 On error(700 to 999) then gosub globerr

210 Dim consl$ te 230

220 Dim tapevel$ to 10

230 Dim curmod$ to 7,mod$ to 7

24C Integer dsns,cnip,winh,nofile,fopn,invt,short,lstemd,cmnd
250 Tapevol$=ask$("velume")

2€0 Dsns=52 ! Undefined sub or var name

270 Cnip=842 ! Cartridge not in place

280 Winh=B43 ! Tape is write inhibited

200 Nofile=853 ! File does not exist

300 Fopn=857 ! A file is not open

310 Invt=86L ! Invelid tape in system

320 Short- -£1 ! Invalid tape, not the tape modified
330 Lsteme=0

340 Curmodg=""

350 Modg=""

360 Conslg=""

370 One: !

380 !

360 ! Append in the utility subprograms

Loo !

410 Append "proced"

uz20 Append "link"

430 !

uyQ On abort then gosub abrt1

450 Enable abort

460 Open #2:"prin:"

u70 Print #2:"RESPOND TC QUESTIONS"

ugo Print #2:"0 FOR NO, 1 FOR YES"

ugo Print #2:"FOLLOW W/ <PROCEED>»"

500 Print #2:"PRESS <PROCEED> WHEN"

510 Print #2:"A REQUESTED ACTION"

520 Print #2:"HAS BEEN COMPLETED."

530 Print #2:"<ABORT> EXITS A TEST"

540 Print #2:

550 Close 2

560 Setcon: !

570 Consl$=ask$("console")

580 If seg$(consl$,1,4)>"FRTP" then gotc prtmsg

560 Set console "frtp(viewz2,rate=z1):"

600 Prtmsg: !

610 On abort then gosub skip pr ! Skip primary tests
620 Enable abort

630 Print "SYSVER V2.4 (V";seg$(ask$("id"), 1¢,25):™)"

6L0 Wait 3 .
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650 Deftst:

660
670
680
690
700
710
720
730
740
750
760
770
780
790 !
800 !
810 !

820 Gei_

g3c
840
850
860
87¢C
BEO
RGO
lele
91C
520
930
Qu0
950
Q60
g70
G80
950
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100 !
1110

1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240

4041 SERVICE

! Default tests
Delete line one+1 to defist-1
Call link("disp™)
Call disp

Print #"frtp:":

Call link("keypad")
Call keypad

Print #"frtp:":

Call link("printer™)
Call printer

Print Anfrtp:":

Call link("tape")
Call tape

Print #"frtp:":

Command mode

cmd: !

On abort then gosub abrt ! <ABORT> means terminate

Enable abort

Print #"FRTP:": ! Clear front panel
Compress

Input prompt "CCMMAND(QG=HELP)? ":cmnd
If emnd=0 then goto quit

If emnd=1 then mod$="disp"

If cmné=2 ther mods="keypad"

1f cmnd=3 then mod$="printer"

If emnd=4 then mod$="tape"

If emnd=10 then goto deftst

If cmnd=11 or cmnd=12 then mod$="io"
If emnd=13 then mod§="timer"

If cmnd=14 then mod$="pdkybd"

If emnd=15 or cmnd=16 then mod$="gpib"
If emnd=17 then mod$="gpiblb"

If cmnd=18 then mod$="gpibcom"

If cmnd=19 then init selftest

If emnd=20 then mod$="paus"

If emnd=31 then mod$="tpcal"

If emnd=32 then mod$="ptrcal"

If emnd=41 then mod$="frmat"

If cmnd=42 ther mod$="tstptn"

If emnd=43 then mod$="chkopt"

If emnd=4% then mod$="opt2"

If emnd=99 then mod$="help"

If mod$="" then goto get_cmd

If curmod$=mod$ then gotc perform else czll link(rod$)
1120 Perform:

! Do test requested
If emnd=1 then call disp

If emnd=2 then call keypad
If cmnd=3 then call printer
If cmnd=4 then call tape

If cmnd=11 then c2ll stdio
If emnd=12 then call optio
If emnd=13 then call timer
If emnd=14 then call pdkybd
If cmnd=15 then call sdgpib
If cmnd=16 then call opgpib
If emnd=17 then call gpiblb
If cmnd=18 then c2l1 gpibcom

SYSVER LISTINGS
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1250 If emnd=20 then call paus
1260 If emnd=31 then eall tpecal
1270 If emnd=32 then czll ptrecal
1280 If emnd=41 then call frmat
1290 If ecmnd=42 then call tstptn
1300 If emnd=43 then call chkopt
1310 If emnd=U4 then call opt2
1320 If emnd=99 then call help
1320 Modg=""
1340 Goto get_cmd
1350 Quit: !
1360 Close all
1370 Dismount
1380 Print "VERIFICATION EXIT"
1390 Goto done
1400 !
1470 Skip pr: ! Skip group 1 tests
1420 Branch get cmd
1430 Abrt: ! Terminate verification
1440 Branch quit
1450 Abrt1: !
1460 Branch setcon
1470 Globerr: !
1480 Print #"frtp(view=5):":val(ask¢("error"));" ERROR DETECTED"G"
1490 Curmodg=""
1500 Branch get emd
1510 Done: ! -
1520 End
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100 Sub tape local hdr$,curtape$,i,shrt,count,j,olderr,newerr,buff$,chk$,temp$
.size.rands.done.abrt.next_i.next_j.nderr.cnigﬁerr.fopn_err.tape_qst.tape_in.rdf
ile.shrt_tst.nofl_err.notape.ok_open.de]“tp.winherr.goback.updaterr.fnferr.no_fo

rm,writ_prt,rept

110
120
130
140
150
160
170
180
160
200
210
220
230
240
250
260
270
280
290
300

!
!
!
!

ERRERRERERRES

® TAPE TEST #
BN

On abort then gosub abrt

On error(840 to 865) then gosub nderr
On error(84G9) then gosub no form

On error(cnip) then gosub cnip_err

On error(fopn) then gosub fopn err

SYSVER LISTINGS

Dim hdr$ to 20,curtape$ to 10,buff$ to 386,chk$ to 386,temp$ to 20,rand$ to 1

Integer i,shrt,count, j,oclderr,newerr
Olderr=-1

1=0

Hdr$="40471 SYSVER: TPTEST"

Print “"TAPE TEST"

If not(proced("REPORT SOFT ERRORS?")) then goto tape_gst
1=1
Append "softerr"

210 Tape_qst: !

32¢
330
340
350
3€0
370
380
290
400
410
420
430
440
450
460
470
Lgo
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650

If not(proced("ANOTHEE TAPE? ")) then gotc tape_in
J=proced{"INSTALL TAPE.")

Tape_in: !

If (i) then olderr=softerr

If (i) then delete line softerr
Compress all

If (proced("SHORT TEST? ")) then goto shrt tst
Open #3:"tptest(open=replace)",tempt
Size=vslc(temp$,10)
Sizez(size®2)-280

Count=(size div 3BL)-5

If count<=0 then count=count+5
Shrt=0

Close 3

Goto rdfile

Shrt tst: !

Tount=1
Shrt=1

Rdfile: !

Print "READING DIRECTORY"

On error(nofile) then gosub nofl_err

Open #3:"TAPE:TPTEST(OPEN=OLD)"

On error(cnip) then gosub notape

Print "CHECKING HEADER"

If eof(3) then goto ok_open

Input #3:chk$

If chk$=hdr$ then goto ok_open

On error(winh) then gosub writ_prt

If proced("DELETE TPTEST?") then close 3 else goto done

Del tp: !

“Delete file "TPTEST"

Ok_open: !
L]

!

Open file and write test pattern to it
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660 !

670 Close 3

680 On error(winh) then gosub winherr

690 If (shrt) then open #3:"tptest(openzrep,size=510)" else open #3:"tptes
t(open=zrep,size="&str$(sizeda")"

700 Print #3:hdr$

710 Print "WRITING TO TAPE"

720 Goback: !

730 Rand$=chr$(round(rnd(1)%#100))

740 If (asc(rand$)>0 and asc(rand$)<31) or asc(rand$)=127 then goto goback

750 Buff$=rand$

760 For iz1 to count

770 For j=1 to 384

780 Buff$=buff$tchr$([AAR])

790 Next j

800 Print #3:buff$

810 If i<>count then buff$=chr$([AAh])

820 Next i

830 Print "UPDATING DIRECTORY"

gup On error(cnip) then gosub updaterr

850 Close 3

860C On error(cnip) then gosub notape

870 !

88c ! Open file and read it in

gec !

gee Cr errcr(nefile) then gosub fnferr

910 Compress

gz2e Cpen #3:"TAPE:TPTEST(QOPEN=QLD)"

§30 If eof(3) then goto badtpts

QLo Input #3:chk$

950 If chk$zhdr$ then goto head ok

960 Badtpts: ! Header is wrong

g70 Print "TAPE TEST INVALID»

980 Goto done

990 !

1000 Head_ok: ?

1010 Print "READING FROM TAPE"

1020 For i=1 to count

1030 Input #3:chk$

1040 If i<>1 then goto normal

1050 If chk$=rand$iseg$(buff$,2,384) then goto next_i else gotc repterr

1060 Normal: !

107C It chk§=buff$ then goto next_i else goto repterr

1080 Next i: !

1090 Next 1

1100 Goto done

1110 !

1120 ! Data disagrees. Report error.

1120 !

1140 Open #i2:"prin:"

1150 Print #2:"DATA DISAGREES"

1160 Print "DATA DISAGREES"

1170 For iz1 to count

1180 For j=1 to 384

1190 If j<>1 and i<>1 then goto next_j

1200 If seg$(chk$,1,1)<>rand¢ then exit to rept

1210 Next j: !

1220 ¢ seg$(chk$,i%j,1)<>chr$([AAh])) then exit to rept

1230 Next j .
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1240 Next i
1250 Rept: !
1260 Print #2:"POSITION IN ERROR-";i*j
1270 Print "POSITION IN ERROR-";if%j
1280 !
1290 Done: !
1300 Close 2,3
1310 If olderr=-1 then goto bye
1320 Append "softerr"
1330 Delete file "tptest"
13240 Newerr=softerr
1350 Print newerr-olderr:;" SOFT ERRORS FOUND"
1360 Delete line softerr
1370 Bye: !
1380 Curtape$=ask$("volume")
1390 If tapevol$=curtape$ then goto prexmsg
1400 J=proced("INSTALL SYSVER TAPE.™)
1410 Prexmsg: !
1420 Print "TAPE TEST EXIT"
1430 Return
1440 !
1450 Abrt: !
1460 Branch done
14870 Cnip_err: !
1480 If proced("INSERT TAPE.") then retry else branch done
1480 Notape:
150C Dismount
1510 Print "TAPE TEST ABORTED"
. 1520 Branch done
153C Updaterr: !
1540 If proced("REINSTALL TAPE.") then retry else branch done
1550 On error(cnip) then gosub tryagzin
1560 On error/short) then gosub tryagain
1570 Branch done
1580 Tryagain: X
1590 Retry
1600 Nofl err: ! File does not exist (But ihat's CK)
1610 Branch ok_open
1620 Fnferr: ! File does not exist (But that's KOT OK)
1630 Branch badtpts
16L0 Winherr: !
1650 If proced("WRITE PRCTECTED, CONTINUE? ") then branch rdfile else branc
h done
1660 Fopn_err: ! File not there to delete
1670 Advance
1680 Nderr: ! Non-descript tape error
16490 J=val(ask$("error"))
1700 Print "TAPE ERRCR ":j
1710 Branch done
1720 Writ prt: !
1730 If proced("WRITE PROTECTED, CONTINUE? ™) then branch del_tp else branc
h done
1740 No_form: !
1750 If proced("USE FORMATTED TAPE.") then retry else branch done
1760 End
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ur ! This materizl may not be copied or otherwise
4 ! reproduced without consent of Tektronix, Inc.
b ! COPYRIGHT (e) 1982 TEKTRONIX, INC. ALL RIGHTS RESERVED
L3 '

106 | RN N RN

110 ! * TERMINAL CONFIGURATION ®

120 | BRSNS SRR NN N R RN R RN

120 !

140 ! Initialization

150 !

160 Set console "frtp:"

170 Compress all

180 On error(70C tc 999) then gosub globerr

190 Dim in$ to 1,quotet to 1

200 Dim drv$ to 265,con$ to 265,tdrvrt to 265

210 Dim baurate$ to 4

220 Dim answer$ to 1

230 Dim end$ to 7

240 Integer putcomes,putcomdr

250 Tdrvrg=aské("console")

260 Cuoteg=nnnn

270 Print "TERMINAL CONFIG"

28C !

260 Baudres: !

20¢C Putcomes=C

1¢ Putcomcr=0C

3eC Drve="COMM("

33C Con&="COMM("

340 On abort then gosub abrt1

250 Enable abort

260 !

27C Baudloop: '

Lo Input prompt "BAUD? ":bzurzte$

3on If baurate$="75" cor baurate$="110" or bauraste$="150" or baurate$="300"

or baurete$="600" or baurate$="1200" or baurate$="2L00" or baurate$="LR00" or baurzte="9600"

or baurate$="" then goto baudok

Loe Print "INVALIC RESPONSE"G"

L1e Goto baudloop

420 Bzudok: !

430 If baurate$="" then baurate$="240C"

Lug Drv&=drv$a"BAUD="&baurates

L50 Pr.tcomdr=1

4éec '

L7C Ed_lab: !

LEC If proced("EDIT(1-RASTER,L-STORAGE)? ") then goto more else goto de_ed

490 Do_ed: !

500 If (putcomcs) ther con$=con$i","

51C Con$=con$d"EDIT=STCRAGE"

520 Putcomcsz1

530 More: !

540 If proced("MCRE CHANGES(1-YES,0-NC)? ") then goto ech lab else goto thisisit

550 1 -

560 Ech lab: !

57 Tif proced("ECHC(1-YES,0-NC)? ™) then goto con_lab else goto do_ech

580 Do ech: !

560  If (putcomecs) then con$zcon$&","

600 Cont=con$&"ECHO=NO" .
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€10 Putcomes=1

620 !

630 Con_lab: !

60 11 proced("CONTROL(1-YES,0-NO)? ") then goto par lab else gotc do con

650 Do_con: ! - B

660 If (putcomcs) then con$=con$a”,"

€70 Con$=con$&" CONTROL=NO"

680 Putcomcs=1

690 !

700 Par_lab: !

710 Input prompt "PARITY(1-NO,2-0DD,3-EVE,L-LOW,5-HIGH)? ":answer$

7 If 2nswer$z"1" or answer$:="2" or answer$="2" or answer$z"&" or answert
="S" or answer$="" then goto ok_par

720 Print "INVALID RESPONSE"G"

740 Goto par_lab

750 Ok_par: !

T€0 If answer$="1" or snswer$z="" then goto sto lab

770 If (putcomdr) then drv&=drv$a"," -

780 If answer$="2" then drv$=drv$&"PARITY=0DD"

790 If answer$="3" then drv$=drv$&"PARITY=EVE"

800 If answer$="4" then drv$=drv$&"PARITY=LOW"

g£10 If answer$="S" then drv$=drv$&"PARITY=HIGH"

R20 Putcomdrz1

g30 !

8uC Stc lab: L

g5C _Inpu: prompt "STOP(1 OF 2)7% ":answers

860 If answer$:="1" or answer$z="2" or answer$="" then gotec ok_sto

870 Print "INVALID RESPONSE“G"

880 Goto sto_lab

890 Ok_sto: !

300 11 answer$z"2" or answer$="" then goto bit_lab

910 If (putcomdr) then drv$=drvss®,m

g20 Drv&=drv$&"STOP=1"

830 Putcomdr=1

guo !

950 Bit_lab: !

960 Input prompt "EBITS(5,6,7,8.9)? ":answer$

a70 If answer$="" or answer$z"S5" or answer$="€" or answer$="7" or answert:
"8" or answer$z="Q9" then goto ok bit

°80 Print "INVALID RESPONSE~G®

960 Gotec bit lab

1000 Ok_bit: !~

1010 If answer$="8" or answer$z="" then goto cr_lab

1020 If (putcomdr) then drv$=drvsg™."

1020 Drv$=drv$a"EITS="3answer$

1040 Putcomdr=1

1050 '

1060 Cr lab: !

1070~ Input prompt "CR(1-CF,2-CRLF,3-LFCR)? ":answer$

1070 If answer$z="" or answer$:="1" or answer$="2" or answer$="23" then goto o
k cr

17090 Print "INVALID RESPONSE"G®

1100 Goto cr lab

1110 Ok er: !

1120 If answer$:="2" or answer$="" then goto 1f lab

1130 If (putcomes) then con$=con$i"."

1140 If answer$="1" then cont=con$s"CR=CR"

1150 if snswer$="3" then con$=con$i"CR=LFCR"

1160 Putcomes=1

1170 '
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1180
1160
1200
k_1f
1210
1220
1230
1240
1250
1260
1270
1280
12490
1200
1210
1320
1330
1340
1350
1360
1370
1380
1390
1L00
1510
1820
L3
1440
150
1460
1470
14RO
1490
150C
1510
1520
1530
1540
1550
1560
15870
1580
1590
1600
1610
1620
1630
164G
1650
1660
1670
1680
1640
1700
171C
1720
173C
1740
1750
1760

C-40

Lf lab: !
Input prompt “LF(1-LF,2-CRLF,3-LFCR)? ":answer$
If answer$="" or answer$="1" or answer$z"2" or answer$="3" then goto ¢

Print "INVALID RESPONSE"G"
Goto 1f lab
Ok_1f: !
If answer$="" or answer$="'" then goto cts_lab
If (putcomes) then con$=zcon$t","
If answer$=z"2" then con$=con$&"LF=CRLF"
If znswer$§="3" then con$=con$&"LF=LFCR"
Putcomes=1
1
Cts 1lab: !
TIf proced("CTS({1-ON,0-OFF)? ") then goto ded_lab else goto do_cts
Do_cts: !
If (putcomdr) then drvé=drv$sm,"
Drvg=drv$&"CTS=0FF"
Putcomdr=1
1
Ded_lab: !
If proced("DCD(1-ON,0-OFF)? ") then goto dsr_lab else goto do_dcd
Do_ded: !
If (putcomdr) then drv&=drv$s®,n
Drvg=drv&s"DCD=0OFF"
Putcomdr=1
1
Dsr lzb: t
" If proced("DSR(1-OK,0-OFF)? ") then goto thisisit else goto do_dsr
Do_dsr: !
If (putcomdr) then drv$=drv$g", "
Drv$=drv$&"DSR=0OFF"
Putcomdr=1
]
Thisisit: !
Cong¢=cong&"):"
Drvé=drvss"):"

On abort then gosub abrt2
On error(B885) then gosub time out

Set driver drvg
Termloop: $
If not(proced("IS TERMINAL ONLINE?")) then goto termloop
'
! Print strings to user
]
Open #2:"prin:"
Print #2:"TC CONFIGURE COMM"
Print #2:"THE FOLLOWING"
Print #2:"STATEMENTS SHCULD"
Print #2:"BE ENTERED IN YOUR"
Print #z:"AUTOLD FILE"
Print #2:
Print #2:"SET DRIVER """ ;drvg nnnn
Print #2:"SET CONSOLE """ ;cong;m"m»
Print #2:
Print #2:"IF TERMINAL DISPLAYS"
Print #2:quote$&"ARE RESULTS OK?"&quote$
Print #2:"THEN TYPE "&quote$Z"1"&quote$s" IN"

Microfiche scan by vintageTEK - Your donations help support the museum - vintagetek.org

s T T T R T T T T L T o Y ST T Tt T T oy e T, AT g o rsaulam 4y W o S s

4041 SERVICE




1770
17F0
1780
1800
1810
1820
1830
1840
1850
186C
1870
188C
1890
16C0
1910
1620
1630
1540
1850
1960
1C70
1680
1990
2000
2010
Edole
2C3C
2040
2050
2060
207¢C
208C
2080
2100
2110
2120
2130
2140
2150
21€0
2170
2180
2190
2200
2210
2220
2230
2240
2250
22€0
2270
2280
2290
2300
2310
2320
2370
2340
2350
2360
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Print #2:"RESPONSE. OTHERWISE,"
Print #2:"PRESS <ABORT>."

Print #2:

Close 2

! See if conscle is OK to use

Open #2:"comm(tim=15):"
Input prompt "“GARE RESULTS OK® " #2:in$
Close 2
If in$="1" then goto drv_ok
Set driver tdrvrg
Goto baudres
Drv_ok: !
Print #"frtp:":"CONSOLE IS AT COMMO:"
Set console cong

! Build config file

Drv$z"100 set driver "&guote$édrv$dquotes
Con$="200 set console "&quote$écontéquotet
End$="3030 end"
On error(842) then gosub cnip_err
On error(843) then gesub winh_err
Open #2:"config(openzreplace,size=1000)"
Print #2:drve
Print #2:cong
Print #2:endg
Close 2
Print "CCONFIG FILE WRITTEN"
Goto don=2
1
Abrt1: !
Redc: !
Print
Input prompt "TERMINAL CONFIG(1-YES,0-NO)?":ing
If in$<>"" znd in$<>"1" and in$<>"0" then goto redo
If in$="0" then leoad "sysver" else branch baudres
Abrt2: !
Se* driver tdrvrs
Print
Eranch baudres
Cnip_err: !
Frint
If proced("INSERT TAPE(1-YES,0-NO)? ") then retry else branch done
Wint err: !
Print "WRITE PROTECTED"G"
If proced("WRITE ENABLE(1-YES,0-N0)? ") then retry else branch done
Time out: !
Print #"frtp:":"TIME-OUT ERROR"G"
Set driver tdrvr$
Print
Branch baudres
Globerr: !
Print #"frtp(view=5):":val(ask$("error™)):"ERROR DETECTED"G"
Branchn done
]
Done: !
Print #"frtp:":
Print "TERMINAL CONFIG EXIT"
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2370 End
2400 Function proced(out$) local ing¢,.disply,true,false,retrn
2u10 !
2L20 | REERERRRENEERRNRRE RN
230 ! ® SUBROUTINE PROCED *
24ug0 ! R RN RN AR R R EREES
2u50 !
2460 ! This subroutine displays out$ to the currently defined conscle. Any
2470 ! keystroke other than the <PROCEED>, <CR>, 1, or 0 will cause the
2480 ! message to be redisplayed.
2490 !
2500 Dim in$ to 1
2510 Dim out$ to 50
2520 !
2530 Disply: !
2540 Input prompt out$:ing
2550 If ing="" or in$="1" then goto true
2560 If ing="0" then goto false
2550 Print "INVALID RESPONSE~G"
2580 Goto disply
2590 False: ! User says to abort or not proceed
2600 Proced=0
2610 Goto retrn
2620 True: ! User says to proceed
2630 Proced=1
26LC !
2650 Retrn: !
2660 Print #%frtp::
267C Return
2680 End
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100 Sub timer local in$.strt.stp.abrt.stp_time.prnt.done.result,tryagain
110 1

120 1] BERRR RN BB BE RS RARE

130 ! ® TIMER AND CLOCK TEST *

1”0 ! RN RN AR ER OB RN RRRRER

150 !

160 ! Initialization

170 ! :

180 On abort then gosub abrt

190 Dim in$ to 1

200 Print "TIMER TEST"

210 !

220 ! Start test

230 !

240 Open #3:"frtp(rate=0,view=0):"

250 Tryagain: !

260 Print #3:"<PROCEED> TO START"

270 Rbyte #3:in$

280 If asc(in$)<>191 then goto tryagain

290 Strtzask("time")

300 Print #3:m""°Gn

310 On abort then gosub stp time

320 !

330 ! Display elapsed time until interrupted by <ABORT>
U0 '

350 Ernt:

360 Print #3 using "10.3g":ask("time")-strt
370 Goto prnt

380 !

390 ! Completed timing. Calculate total time
Loo !

510 Result: !

L20 Print #3 using "10.2g":stp-strt

L30 Print #"PRIN:":"ELAPSED TIME:"

qu0 Print #"PRIN:" using "10.2g,"' SECS'":stp-strt
L5g Wait 3

460 !

470 ! Close and finish up everything

Lgo !

490 Done: !

500 Close 2

510 Print #"frtp:": 1

520 Print "TIMER TEST EXIT"

53C Return

540 !

550 ! <ABORT> handler for before timing begins
560 '

570 Abrt: $

580 Branch done

560 !

600 ! <ABORT> handler to stop timing and exit test
610 !

620 Stp time: '

630 “Stpzask("time")

6u0 Branch result

€50 End
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100 Sub tpecal local ins.i.repeat,dismnt,abrt1.inSrt.no_csrt.in_sys.sel!.xs
110 !

120 | ERRNRENEREENNEERRERR

130 ! ® TAPE CALIBRATION *

140 1 L R s R R Y]

150 !

160 ! Initialization

170 !

180 On abort then gosub abrt1

190 Integer i

200 Dim in$ to 255,sel$ to 260,x% to 7

210 Sel$=zask$("select")

220 Getmem buffer sel$ dels "(":x$%

230 X$=xgg":n

240 !

250 Print "TAPE CALIBRATION"

260 If not(proced("ANOTHEE TAPE? ")) then goto insrt
270 If not(proced("INSTALL TAPE.")) then goto dismnt
280 Insrt: !

290 On error(cnip) then gosub no cart

300 Select "TAPE(PHYSICAL=YES)" —

310 !

320 ! Read & little less than half of the DC100 tape and repeat
330 '

340 Repeat: !

35C For i=7 tec 30C

36C Rbyte i,ing

370 Next i

380 Goto repeat

260 !

400 ! End of test

410 !

420 In_sys: !

430 I=proced("INSERT SYSVEE TAPE.")

440 Dismnt: !

450 Dismount

Leo Select x$

L70 Print "TAPE CALIBRATION EXIT®

LED Return

490 Ne_cart: ! Cartridge not in place error handler
500 Branch insrt

510 Abrt1: ! <ABORT> handler

520 Branch in_sys

530 End
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100 Sub tstptn loeal abrt,get_dev,device$,addr,lng,com0,;gpb0,frtp,prn,coml,gpb

1.dev$.b1d_pat.patrn$.c.i.repeat.done.do_test

110 ¢
120 ! LA R R E  E  E R PR R R I R R R TIIINL]
130t ® ROTATING CHARACTER SET TEST PATTERN *
140 | R EE AR E NN NN R NN
150 !
160 ! Initialization
170 !
180 Dim device$ to 1,dev$ to 50
190 Integer addr,lng,c,i
200 On abort then gosub abrt
210 Print "TEST PATTERN"
220 !
230 Get_dev: !
240 Input prompt "DEVICE OPTION?":device$
250 If device$="" then device$z="3"
260 If device$<>"2" and device$<>"6" then gotc do_test
270 Input prompt "WHAT GPIB ADDRESS? ":addr
280 Do_test: !
290 Input prompt "WHAT LINE LENGTH? ":lng
300 Goto val(device$) of comO,gpb0,frtp,prn,coml,gpb!
310 Goto get_dev
320 !
330 ComO: ! Standard RS-232 port
340 Devg="COMMC:"
35C Goto bld_pat
260 GpbO: ! Standard GPIE port
370 Dev$="GPIBO(PRI="&str$(int(addr))&" ,EOM=<13>):"
380 Goto bld_pat
380 Frtp: ! Front panel
Loo Dev§="FRTP:"
410 Goto bld_pat
420 Prn: ! Thermal printer
L30 Dev$="PRIN:"
Luo Gote bld_pat
450 Com1: ! Optional RS5-232 port
460 Dev$="COMM1:"
470 Gotec bld_pat
L8O Gpb1: ! Optional GPIB port
490 Dev$="GPIB1(PRI="&str$(int(addr))&" ,EOM=<13>):"
500 !
510 ! Build test string
520 !
530 Bld pat: '
540 “Dim patrn$ to (127-32)+lng
550 Patrng=""
560 C=31
570 For i=1 to (127-32)+1ng
580 C=c+1
530 If ¢>=127 then c¢=32
500 Patrn$=patrn$achré(c)
610 Next i )
620 '
630 ! Send test pattern
640 '
650 Open #3:dev$
660 C=1
670 Repeat: !
&80 Print #3:seg$(patrn$.c,lng)
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MANUAL CHANGE INFORMATION

At Tektronix, we continually strive to keep up with latest electronic developments

by adding circuit and component improvements to our instruments as soon as they
are developed and tested.

Sometimes, due to printing and shipping requirements, we can't get these
changes immediately into printed manuals. Hence, your manual may contain new
change information on following pages.

A single change may affect several sections. Since the change information sheets
are carried in the manual until all changes are permanently entered, some
duplication may occur. If no such change pages appear following this page, your
manual is correct as printed.
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