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A. OBSERVED AT U5A-1, 500 mV/div.
B. OBSERVED AT U5D-14, 2v/div.
C. OBSERVED AT U5C-8, 5V/div.

NOTE: STORAGE OSCILLOSCOPE USED TO OBTAIN STABLE DISPLAY.

d
mr=—Jar-
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Figure 4-10. Read Test Waveforms

6. Verify that Ul-38 is logic low with a cassette
installed that has the file protect tab not removed,
and logic high if the tab is removed.

4-92. MAGNETIC TAPE WRITE TEST

4-93. Initiate the write test by momentarily jumpering
pins 20 (ground) and 23 (WTTST) of microcomputer Ul.
The write test causes the controller to perform the
following functions:

° Rewind the tape.

° Operate the tape drive in the forward direction and
write the hexadecimal word CA at all locations on
the tape.

° Rewinds at end-of-tape and repeats the write
operation.

4-94. During performance of the write test, verify that
the Head signal at A4J2-3 and the Head-signal at A4J2-4
appear as shown in Figure 4-11. If the signals are not as
shown, check gates U3-A, B, and D; transistors Q2, Q3,
and Q4; and associated resistors.

4-30

NOTE

If the read and write test fail to isolate and
correct a fault that causes failure of self test, it
is possible that the controller passes self test
but does not communicate properly with the
main microprocessor.

4-95. MAGNETIC TAPE COMMUNICATION
CHECKS

4-96. Communications bwtween the microprocessor,
via the address and data bus, can be checked by means of
a tester 9010A connected as described for
Bus/RAM/ROM Checks. Using the tester 9010A, check
communication by performing the following operations:

1. Disable the watchdog timer U31 by jumpering
the C16 side of or R14 (located on the main
assembly) to TP12 (ground).

2. Remove any tape cassette and leave the door
open.



9010A

OBSERVED AT A4J2-3 (HEAD +)

OBSERVED AT A4J2-4 (HEAD —)

NOTE: STORAGE OSCILLOSCOPE USED TO OBTAIN STABLE DISPLAY.

Figure 4-11. Write Test Wafeform
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3. Turn UUT power off then on. Perform a
looping read at location 100Al. The data read
should be 14. Reach inside the tape deck cover press
the cassette-present switch located at the right of the
head at the rear of the unit. The data read should be
10. Press the write protect switch located at the
front of the unit and verify data read is 04.

4. Install a blank cassette (or one with obsolete
data), which is not write protected, into the tape
drive with the full reel to the left. Write a 11 to
location 100A1. This write causes the tape to rewind
and then move forward stop, rewind, go forward
slightly and stop.

5. Read at location 100A1 and verify data is 48.

6. If these tests fail, perform the following series of
manual tests:

a. With the tester 9010A probe in the free-run
mode, verify that Ul-4, 5, 26, and 40 are at logic
high; U1-7 and 20 are at logic low; and that U1-2
alternates between high and low.

b. With the tester 9010A probe synchronized to
address, verify that U1-8 (RD) goes low when a
read at location 100A0 is performed.

c. With the tester 9010A probe in the free-run
mode, verify that U1-10 (WR) goeslow as a write
at location 100A0 is repeated.

d. With thetester 9010A probe synchronized to
address, verify that Ul-9 (A0) toggles when a
toggle address at location 100A0, bit 0 is
performed.

e. With the tester 9010A probe synchronized to
address, verify that Ul-12 (D0) toggles as a
toggle data at location 100A0, bit 0 is repeated.
Repeat at pins 13 through 19 for bits 1 through 7
of location 100A0.

f. If the above tests do not locate a faulty line of
the microcomputer, replace Ul with a known-
good device and recheck operation of the
controller.

Table 4-13. Memory and I/0 Device Addressing and Commands

MEMORY PAGE ADDRESSES

"oace ADDRESS TveE DESIGNATOR
0 0000 - 1FFF ROM U1
1 2000 - 3FFF ROM u1s
2 4000 - 5FFF ROM u19
3 6000 - 7FFF ROM u20
4 8000 - 9FFF ROM u21
5 A000 - BFFF ROM uz2*
6,7 CO000 - FFFF RAM U9-uU13

*Located on piggy-back ROM pcb

DISPLAY/KEYBOARD ASSEMBLY PROTOCOL

ADDRESS| DATA |WRITE/READ FUNCTION PERFORMED

10080 Any Both Used to write and read data between the main microprocessor and the display
peripheral microcomputer. On a write, sends data to the current display char-
acter. On aread, gates keyboard data. (After a write, the position pointer isincre-
mented by one to enable the next digit to the right on the display.)

10081 FF(hex) Write Master reset

10081 CO(hex) Write Clears the 32-character display.

10081 80(hex) Write Turns off flashing character mode.

10081 110XXXXX Write Turns off the display for xxxxx scans of the display, where xxxxx is the binary

(binary) number of display scans; e.g. 00001 = one scan, 1000 = 16 scans, 11111 = 31

scans.
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Table 4-13. Memory and 1/0 Device Addressing and Commands (cont)

DISPLAY/KEYBOARD ASSEMBLY PROTOCOL (CONT)

ADDRESS| DATA [WRITE/READ FUNCTION PERFORMED
10081 | 011bbbbb Write Sets flashing character in the display position represented by bbbbb, where
(binary) bbbbb is a binary number; 00000 = leftmost position, 11111 =rightmost position.
10081 010bbbb Write Turns on annunciator LEDs as follows:
(binary) bbbbb
00001 = EXECUTING
00010 = PROGRAMMING
00100 = STOPPED
01000 = LOOPING
10000 = MORE
10081 |001bbbbb Write Moves the store pointer to the display position represented by bbbbb, where
(binary) bbbbb is a binary number; 00000 = leftmost position, 11111 = rightmost position
(usually followed by a write at address 10080 to place data in the selected display
position).
10081 01(hex) Write Selects display segment (self) test.
10081 01(hex) Write Selects digit drivers (self) test.
10081 04(hex) Write Selects annunciator (self) test.
10081 08(hex) Write Selects keyboard (self) test.
10081 00(hex) Write Selects reset test mode (always precedes the above self tests).
10081 |bbbbbbbb Read Causes peripheral microcomputer to respond with a bbbbbbbb status byte as
(binary) follows:
bbbbbbbb
xxxxxxx1 = Output buffer and display full
xxxxxx1x = Input buffer from keyboard full
xxxx1xxx = Last write was control
XXxX0xxx = Last write was data
1xxxxxxx = Overrun error (more than one key pressed before data read)
POD/PROBE PIA (U22) INTERNAL REGISTER/BUFFER ADDRESSES
ADDRESS | WRITE DATA REGISTER/BUFFER ADDRESSED AND FUNCTION
100C1 00 Sets I/0 Port A control register to allow addressing of 1/0 Port A data direction register.
100C1 04 Sets 1/0 Port A control register to allow addressing of I/O Port A data buffer.
100C0 As Required | Setsthe I/O Port A datadirection register in accordance with the write dta, or addresses
the I/O Port A data buffer; depending upon the previous setting of the I/O Port A control
register.
100C3 00 Sets 1/0 Port B control register to allow addressing of I/0 port B data direction register.
100C3 04 Sets /0O Port B control register to allow addressing of |/O Port B data buffer.
As Required | Sets the 1/0 Port A data direction register in accordance with the write data, or

100C2

addresses the |/0 Port A data buffer; depending upon the previous setting of the 1/0
Port A control register.
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Table 4-13. Memory and 1/0 Device Addressing and Commands (cont)

POD/PROBE PIA (U22) PROTOCOL

ADDRESS

DATA

WRITE/READ

FUNCTION PERFORMED

100C1
100C1
100C3
100C3
100C0

100C0

100C2

100C2

-100C3
100C3
100CO

100CO0

00(hex)
04(hex)
00(hex)
04(hex)
FF(hex)

00 (hex)

FF(hex)

00(hex)

30(hex)
38(hex)

bbbbbbbb
(binary)

bbbbbbbb
(binary)

Write
Write
Write
Write
Write

Write

Write

Write

Write
Write
Write

Read

Refer to above table of addresses.
Refer to above table of addresses.
Refer to above table of addresses.
Refer to above table of addresses.

Sets I/O port A data direction register so that all I/0 port A data buffer lines are
outputs (follows a WRITE @ 100C1 = 00).

Sets |/O port A data direction register so that all I/0 port A data buffer lines are
inputs (follows a WRITE @ 100C1 = 00).

Sets 1/0 port B data direction register so that all I/O port B data buffer lines are
outputs (follows a WRITE @ 100C3 = 00).

Sets 1/0 port B data direction register so that all I/0 port B data buffer lines are
inputs (follows a WRITE @ 100C3 = 00).

Sets PIA output CB2 to off.
Sets PIA output CB2 to on.

Performs the following functions in accordance with the binary data represented
by the bbbbbbbb write data as follows (Port A must be set to output).

bbbbbbbb

xxxxxxx1 = Set MAINSTAT output high

xxxxxxx0 = Set MAINSTAT output low

xxxx1xxx = Set pod RESET output high

xxxx0xxx = Set pod RESET output low

xxx0xxxx = Activate beeper

x00xxxxx = Turn probe pulse circuit off

x01xxxxx = Generate low probe pulses

x10xxxxx = Generate high probe pulses

x11xxxxx = Generate low and high probe pulses (toggle)

Oxxxxxxx = Select synchronized probe mode

1xxxxxxx = Select free-running probe mode

Causes the display peripheral microcomputer to respond with a bbbbbbbb status
byte as follows (Port A must be set to input):

bbbbbbbb

xxxxxx1x = High PODSTAT signal from pod (see interface pod manual)
xxxxxx0x = Low PODSTAT signal from pod (see interface pod manual)
xxxxx1xx = High POWER FAIL signal from pod (indicates failure)
xx1xxxxx = Invalid signal detected during last READ PROBE operation
x1xxxxxx = Logic low signal detected during last READ PROBE operation
1xxxxxxx = Logic high signal detected during last READ PROBE operation
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Table 4-13. Memory and 1/0 Device Addressing and Commands (cont)

MAGNETIC TAPE CONTROLLER PROTOCOL

ADDRESS| DATA |WRITE/READ FUNCTION
100A0 Any Both Used to write and read data between the main microprocessor and the magnetic
tape peripheral microcomputer.
100A1 11(hex) Write Selects magnetic tape write mode; rewinds tape then starts in forward direction.
100A1 12(hex) Write Selects magnetic tape read mode; rewinds tape then starts in forward direction.
100A1 13(hex) Write Causes magnetic tape to stop.
100A1 bbbbbbbb Read Causes the magnetic tape peripheral microcomputer to respond with a bbbbbbbb
(binary) status byte as follows:
bbbbbbbb
xxxxxxx1 = Output buffer full
xxxxxx1x = Input buffer full
xxxxx1xx = No cassette loaded
xXxx1xxx = Last write was a command
XxXx1xxxx = Cassette write protected
xx1xxxxx = End-of-tape/clear leader
X1XXXXXX = Error
1xxxxxxx = End-of-file read
SIGNATURE GENERATOR/EVENT COUNTER PROTOCOL
ADDRESS| DATA [|WRITE/READ FUNCTION PERFORMED
10000 bbbbbbbb Read Reads the contents of the event counter plus the probe fuse blown bit.
10020 Any Write Resets the signature generator and the event counter.
10040 bbbbbbbb Read Reads the low byte of the signature generator.
10060 bbbbbbbb Read Reads the high byte of the signature generator.
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5-1. INTRODUCTION

5-2. This section contains an illustrated parts
breakdown of the instrument. A similiar parts list is
included in the Options and Accessories Section for each
of the options. Components are listed alphanumerically
by assembly. Both electrical and mechanical components
are listed by reference designation. Each listed part is
shown in an accompanying illustration.

5-3. Parts lists include the following information:
1. Reference Designation.

2. Description of Each Part.

w

FLUKE Stock Number.

4. Federal Supply Code for Manufacturers.

5. Manufacturer's Part Number.

6. Total Quantity of Components Per Assembly.

7. Recommended quantity: This entry indicates
the recommended number of spare parts necessary
to support one to five instruments for a period of 2
years. This list presumes an availability of common
electronic parts at the maintenance site. For
maintenance for 1 year or more at an isolated site, it
is recommended that at least one of each assembly
in the instrument be stocked. In the case of optional
subassemblies, plug-ins, etc., that are not always
part of the instrument or are deviations from the
basic instrument model, the REC QTY column lists
the recommended spares quantity for the items in
that particular assembly.

5-4. HOW TO OBTAIN PARTS
5-5. Components may be ordered directly from the
manufacturer's part number, or from the John Fluke

Mfg. Co., Inc. or an authorized representative by using
the FLUKE STOCK NUMBER. In the event the part
ordered has been replaces by a new or improved part, the
replacement will be accompanied by an explanatory note
and installation instructions if necessary.

5-6. To ensure prompt and efficient handling of your
order, include the following information.

1. Quantity.

2. FLUKE Stock Number.
3. Description.

4. Reference Designation.

5. Printed Circuit Board Part Number and
Revision Letter.

6. Instrument Model and Serial Number.

5-7. A Recommended Spare Parts Kit for your basic
instrument is available from the factory. This kit contains
those items listed in the REC QTY column for the parts
lists in the quantities recommended.

5-8. Parts price information is available from the John
Fluke Mfg. Co., Inc. or its representative. Prices are also
available in a Fluke Replacement Parts Catalog, which is
available upon request.

CAUTION

Indicated devices are subject to damage by
static discharge.
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TABLE 5-1. 9010A FINAL ASSEMBLY
(SEE FIGURE 5-1.)

MAIN PCR ASSEMELY

DISPLAY FCR ASSEMBLY

KEYROARD FCR ASSEMELY

MAG TAFE PCB ASSEMELY

DATA FRORE FCR ASSEMRLY

FAN, 12VDC, 37CFM, 62MM

FUSE, 174 X 1-1/4,FAST,0.54, 250V
FUSE,1/74 X 1-1/4,FAST, 1.0A,250V
FUSE, 174 X 1-1/4,FAST,0.254, 250V
FUSE,S X 20MM,FAST,0.25A,250V
FILTER,LINE,240V/6A

SCREW, MACH, PHF SEMS, STL, 6-32X3/8
SCREW, MACH, FHF, STL, 8-32X1/2
WASHER,FLAT, STEEL , #8,0.031 THK
NUT, CAF,EXT.LOCK, STL, 8-32

NUT, MACH, HEX, STL, 6-32

SCREW, MACH, FHF', S.STL, 4-40X3/8
SCREW, MACH,PHP,S.STL,4-40X{1/4
SCREW, MACH,FHF, S STL,4-40X1~-3/8
SCREW, MACH, FHF, S.8TL, 6-32X3/8
NUT, STL., CAF EXT LW, $-32X7/64
WASHER,FLAT, STEEL , %6,0.031 THK
NUT, CAF, EXT.LOCK, STL., 449

SCREW, MACH, PHFP, STL, 4-40X3/4
WASHER, LOCK, SPLIT, STEEL, #4
SCREW, HACH, PHF SEMS, STL, 6-32X5/16
SCREW, MACH, FHF* SEMS, STL. 4-40X3/4
SCREW, MACH,FPHP SEMS, STL,4-40X1/4
SCREW, MACH, FHF SEMS, STL, $-32X3/8
CONN ACC,D-SUR,SLIDING LOCK,FOST ASSY
WASHER,FLLAT, STEEL , %6,90.031 THK
SCREW, MACH, RHF , RR, 4-40X5/16
SCREW, MACH, FHF, $.STL, 6~-32X3/8
BASE

FUSH ROD, FOWER SWITCH

ASSY, GROUND SHIELD

TAFE, FOAM, ADHSYV, 1 *W, 1 /4 THK

HLDR PART,CAP,5MM X 20MM, BLACK
HLDR PFART,FUSE,CAF,1/4 X 1~-1/4,GREY
FOOT,RUBRBER, SELF-ADHESIVE, BLACK
FPANEL, REAR

SUB PANEL, BLANK

BRACKET, FAN

SPACER, FAN

CABLE TIE,4°L,90.190"W,0.73 DIA
SLEEV,POLYOL, SHRINK, . §25-.0621D, BLACK
CASE TOF

FRONT PANEL

DOOR, CASSETTE

CASSETTE COVER BUTTON

DECAL, FRONT FANEL,DISFLAY

DECAL ,FRONT PANEL, KEYBOARD

NUT PLATE DE?9

NUT PLATE DR25

FLUG, BASE

DECAL, SPEC

NAMEPLATE, SERIAL ~REAR FANEL-
TAPE, CASSETTE

ACCESSORY PLASTIC BAG 4 1/2X10
SHIFFING CARTON, MAIN FRAME
MOLDED FADS LEFT HAND

MOLDED PADS RIGHT HAND

ACCESSORY BOX

PROBE ACCESSORIES

LABEL, CALIBRATION NOTICE

CONN, COAX, ENC(F) , PANEL

SOLDER LUG

CONNECTOR, 2 FOS

TRANSFORMER, POWER

?010A OFERATOR MANUAL

9010A REFERENCE CARD

7910A FROGRAMMING MANUAL

?010A SERVICE MANUAL

CAEBLE, AC

CABLE,FOWER SWITCH

CAEBLE. POWER SUFFLY

RECOMMENDED SFPARE PARTS KIT

FLUKE
STOCK
.--.NO.-.-
579268
579259
579425
5794414
580969
501312
153858
369819
109314
543504
444328
177022
159749
110288
195263
110551
256164
256156
614511
334458
152819
110279
193255
115063
110395
530287
736576
185918
177922
353201
110270
149773
334458
583054
577619
544882

186122 7

461020
460238
513820
577393
579334
607192
607143
172080
149450
607127
609156
577676
608810
536763
586503
609214
609222
755785
755801
472793
446997
586057
605337
605345
605352
605360
613802
642439
152033
445972
602706
579185
699263
609274
609289
609297
581843
609123
583237
638619

MFRS
SPLY
CODE~-
89536
89536
89536
89336
89536
89536
71400
71400
71400
71400
03245
89536
89536
89536
893536
89536
895346
89536
89534
89536
895346
89536
89536
89536
89536
89536
895346
89536
89534
89536
89536
89536
89536
89536
89536
89536
89536
89536
61935
89536
89536
89536
89536
89536
895346
89536
89336
89536
89534
89536
89536
89536
89536
89536
89536
89536
89536
51372
89536
89536
89536
89536
89536
89534
89536
?3712
89536
89536
89536
895346
89536
89536
89536
89536
89336
89536

MANUFACTURERS

PART NUMRER TOT
~~0R GENERIC TYPE-- QTrY
579268
579250
579425
5794414
580969
501312
AGCY -2
AGCH
AGCI-4
GMA1 -4
b.)4
{77022
159749
110288
195263
110551
25461464
256156
&14511%
334458
§52819
110270
95255
115063
110395
530287
756674
185918
177022
353201
110270
149773
334458
583054
577619
544882
186122
465020
031 .16466
513820
577593
579334
607192
607143
{72080
149450
607127
609156
577676
608810
5346763
586503
609214
609222
755785
755801
472795
MI-50-3066
586057
605337
605345
605352
665360
613802
642439
30355~1
441972
402706
579185
609263
609271
609289
609297
581843
609123
583237
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REAR PANEL VIEW

9010A T&B

Figure 5-1. Final Assembly
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H3
MP33
MP34
To AI-EZ7 {—H‘\

MP7

TABLE T

oor 460238 109314

120V | (TEm 0a8) | (TEm O50)
461020 543504

820/240V |(tEM 047) | (TEM O49)

FUSE ¢ FUSE HOLDER VARY DEPENDING
ON VOLTAGE UNIT 1S PROGRAMMED FOR
SEE TABLE X FOR FUSE § Cap PART
NUMBERS .

Q MP1

LOWER CHASSIS SECTION

9010A-5031
10f3

Figure 5-1. Final Assembly (cont)
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MP8

SEE DETAIL | FL|

F1
H9
B1—"
8LU 70 TERM. ¥ 2

DRAWN LARGER — N

THAN SCALE FOR ~ \

CLariry b\
RED 70 TERM® /

TYP 2 PL

DETAIL T
ENLAUARGED TO TIiPZ
DRESS ¢ Fan ReF
WIRES AND TIP2Z CABLE1
SECURE WITH MPIZ
REAR PANEL SECTION
9010A-5031
20f3

Figure 5-1. Final Assembly (cont)
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H15

KEYBOARD SECTION

MP16

9010A-5031
30of3

Figure 5-1. Final Assembly (cont)

5-7



9010A

REFERENCE
DESIGNATOR
A->NUMERICS---)
c  i- 3
C 4, 7, 10,
c i1, 76, 77,
c 44
c s, 8
cC & 9, 12
c 13
Cc 16, 68
c 17, 49
C 18- 41, 43,
C 45, 47, 50,
c 53, 57- 62,
c 71, 72, 81,
C 96- 89
Cc 48
c 52
C 54, 55, 80
C 56, 46, 67,
C 69
C 64, 70
C &5
c 78, 79
c 82- 84
c 8
CR f, 2
CR 3~ 5, 7,
CR 10~ 13
G §

H o
H 2
H 3
H 4
H 5
H 6
J o
J 2
J 3, 4
J s
J 8
L 1
MP
MP 2
M3
MP 4
M S
MP é
MP 7
P 8
MP 9
P 6
P 7
Q
e 2
Q@ 3- 6
R
R 2
R 3
R 4
R 5
R 6
R 7
R 8
R 10
R 12, 13
R 14
R 15, 16, 40
R 47
R 18, 19
R 20, 42
R 29
R 22
R 23, 41
R 24
R 26
R 27
R 28
R 29
R 30
R 31

@
®

Ay

TABLE 3-2. Af MAIN PCB ASSEMBLY

(SEE FIGURE 5-2.)

x

*

CAF, Al., 1 5000UF , +30-20%, 16V
CAF, AL, 190UF, +50-20%, 35V

CAF, AL, 47UF , +73-10%, 1 6V

CAP, AL, 3300UF, +30-20%, 25V
CAF, AL, 470UF , +30-20%, 80V
CAF,TA, 1OUF, +-20%, 20V
CAF,CER,9.1UF, +80-20%, 10OV, Y5R
CAF,CER, 9.22UF, +-20%, 50V, Z5U

CAF, CER, 9.01UF, +80-20%, 16V, Y5R
CAP, VAR, 6-30FF , 250V, CER
CAF,CER, 0.001{UF,+-20%, {00V, X7R
CAF,TA, 22UF , +-20%, 15V

CAFP,CER, 100FPF, +-10%, 1000V, S3N
CAF,CER, 2000FF, +100~0%, 1000V, Z5U
CAP,TA,6.8UF , +-20%, 35V
CAF,CER, 470FF , +-20%, 100V, X7R
CAP,CER,500PF, +-10%, 1000V, XSR
DIODE,SI, 100 FIV, 22.0 AMF
DIODE,SI,BV= 735.0V,I0=150MA,500 MW

OSCILLATOR,6.3MHZ, TTL CLOCK

ALUM OVAL HEAD SEMI TURULAR

NYLON PUSH-RIVET W/PRE-DRIVEN PIN BLK
WASHER,FLAT § STEEL,%4,0.032 THK
SCREW, MACH,PHP, §.8TL, 6-32X5/16
WASHER, LOCK, SPLIT, STEEL, ¥

NUT, HEX, L.OCK, S.STL, 6-32

CONN, D~-SUE, PWE,RT ANGL,25 SCKT, .590
CONN, D-SUB,PWB,RT ANGL,9 SCKT,.59¢
HEADER,2 ROM,9.100CTR, 26 FIN
HEADER,2 ROW,0.100CTR,26 P/N
HEADER,2 ROW,0.100CTR, 10 F/N

CHOKE

SFACER,DIF SOCKET,{14 FIN,FPLASTIC
COVER, AC SWITCH

HEAT SINK

SPACER, RND, SOLUBLE

HLDR PART,FUSE, BODY,FWE MT

SPACER, SWAGED ,HEX, BRASS, 6-32X1 .000
RRACKET, BNC MOUNTING

HEATSINK, T0-220

SFACER, SWAGED,RND, BRASS, 6-32X0.125
HEADER, 1 ROW,0.100CTR,2 PIN

CONN, MATE-N-LOK ,FWE,4 FIN
TRANSISTOR, SI,N-JFET,DUAL, SELECTED
TRANSISTOR, SI,NFN, SMALL SIGNAL
TRANSISTOR, SI,NFN,SMALL SIGNAL
RES,CC, 750, +-3%,0.5HW

RES, VAR, CERM, 100,+-10%X,0.5W
RES,CF, 300, +-5%,0.25W
RES,CF, 120, +-5%,0.254

RES,CF,1.3K, +-5%,0.25W
RES,CC,2.7K, +-5%,0.5W

RES,CC, 1.5K,+-5%,90.5W
RES,CC, 18K, +-5%,0.54
RES,CC, 1900, +-3%,0.5W
RES,CF,20,+-5%,0.25W
RES,CF, iM, +-5%,0.254
RES,CF, 100K, +-5%, .25
RES,CF, 220K, +-53%, 0.25W
RES,CF,4.7K, +-5%, 0.25W
RES,CF, 10K, +-5%,0.25W
RES,CF, 2K, +-5%,6.25U
RES,CF, 220, +-5%,0.25U
RES,CF, 200, +-5%,9.254
RES,CF, 330, +-3%,0.25H

RES, MF, 15K, +-1%,0.125W, 00FFM
RES,MF,549,+-1%,0.125W, {00FFM

RES , MF,24.3,+-1%,0.1254, 100PPM
RES,MF,10,+-1%,0.125W, { 0OFFM
RES,CF,430,+-3%,0.25W
RES,CF,3.9K,+~-3%,0.23W

FLUKE
sTock
._...ND..~
574186
416982
414982
416982
519561
574178
574140
330662
368647
519157
519157
519157
519157
519157
34684639
321417
402966
423042
423012
105593
195569
363713
358275
105692
325746
203323
203323
586933
542621
745869
146225
424713
1104692
329722
461996
574541
756866
756841
756858
502138
441865
475681
535797
334797
602763
193128
577635
524934
435578
602698
512269
654434
218396
330803
108894
275735
643502
643494
573212
109074
266353
187898
188508
572958
573691
573584
573642
573311
573394
573238
574244
573055
573089
285296
436469
281816
268789
441568
342600

MFRS
SPLY
CODE~-

89534
89536
62643
56289
71590
31406

{4655
73899
72982
56289

71590
71399
56289
72982
71390
04713
07910

89536
89536
89336
89536
89536
89536
89536
00779
00779
89536
89536
89336
89536
32559
89336
89536
32559
89536
89536
89536
13103
89536
00779
00779
17856
04713
07263
011214
11236
80031
800314
80031
011214
011214
01121
011214
80031
80031
80031
80031
80031
80031
80031
80031
80031
80031
21637
1637
9?1637
1637
80031
80031

MANUFACTURERS
PART NUMBER
--0R GENERIC TYFE--
374186
SM/VER

319561

574178

NM
§746DTO6XO020KAS
UKio-104
RFEf11Z3U224M50V

HCC16103F

DVJ303A

8121 -A100-W3R~102M
196D226X0015KA

DD--101

DA 49-139CR
196D683X0035KA T
S111~-A100-WSR-471M
2DDHAGONSO§K

MR751

iN4448

586933

342621

745869

§46225

424743

110692

329722
206584~1
2070842
736866

756841

756858
502138

814-060

473681

336797
T0-35-15-E
602763

193128

3776335
6025B-TT
435578
65404561

35029 §~1
DN1963

2N3904

MPS63560

ER7515
360T-101A
CR251-4-5P300E
CR251-4-5F120E
CR25§-4-3F{K5
EB2725

EB1323

ER1835

ER1013
CR251-4~-3P20E
CR251~4-5F1M
CR251-4-5P1 00K
CR251-4~3P220K
CR251-~4-5F4K7
CR234-4~3F10K
CR25§-4--5P2K
CR251~4-5FP220E
CR25§-4~5P200E
CR251-4-3F330E
CHF331502F
CMF355490F
CMFS524R2F
CMF35510ROF
CR251-4-5P430E
CR251-4-5F3K?
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REFERENCE
DESIGNATOR

A=INUMERICS-—->

37,
43,
46,

57,

65
64

«Q
|

7,

4'

16

24,

37
37

49

, 43,

54
55,

8, 22

XXEECCCCCCCoCCOCoCCCoCCocCocoocCCcCocCocCococococCocCcocCoCacCoccCccCco
o
~0

cCc

53,

46,
48

58

38

-3

60

s

Kok K ok Kk ok K Kk K Kk K %k K kx XK % K X

x K ok Kk Kk K ok K % K

TABRLE 5-2. Af MAIN PCB ASSEMELY
(SEE FIGURE 5-2.)

————————————— DESCRIFT [ON===mmmmmm e e

RES, MF,549,+-1%,0.125W, { 0OFFM
RES,MF,24.3,+-1%,0.1254, 100PPM
RES,MF,10,+=1%,0.125W, 1 00OFFM
RES,CF, 430, +-5%,0.25U
RES,CF,3.9K, +-5%,0.254
RES,CF,2.2K, +-5%, 0.25U

RES,CF,470,+-5%,0.254
RES,CF, 3990, +-5%,0.25W
RES,CF, 100,+-5%,0.25W
RES,CF,510, +-3%,0.25W
RES,CF, 1K, +~5%,0.25UW

RES,CF, 1K, +-5%, 0.25W
RES,CF, 680, +-5%,0.25W
RES,CF, 10K, +-5%,0.25W
RES,CF,2.7K, +-3%,0.25W
RES,CF,5.1K,+-5%,0.25UW
RES,CF,10,+-5%,0.25W
RES,CF, 2K, +-5%, 0.25W
RES,CF,4.7K, +-5%,0.25W
RES,CF, 39K, +-5%, 0.25W
RES, MF, 301, +-1%,0. 125U, {00FFM
VARISTOR, 470V, +-20%, 1 .OMA
SWITCH, ON-OFF
TRANSFORMER, PULSE

FIN, SINGLE,FWR,0.025 S

HEADER,1 ROMW,0.150CTR,7 F/N

IC,VOLT REG,ADJ, 1.2 TO 32 V,5 AMP OUT
DIODE, §I,RECT, BRIDGE, BV=200V, I0=1 .0A
IC,VOLT REG,FIXED,-5 VOLTS,{.5 AMPS
IC,VOLT REG,FIXED,+12 VOLTS, 1.5 AMFS
DIODE, SI,RECT,BRIDGE, BV=600V,10=1.0A
IC,NMOS,8 EBIT MICROCOMFUTER

IC,16K X § DYN RAM

IC, 16K X 8 ROM 9000A~905%1 Ri

IC, 16K X 8 ROM 9000A-9052 Rf
IC,NMOS, FERFHERAL INTERFACE ADAFTOR
IC,LSTTL,QUAD 2-1 LINE MUX W/STROBE
IC,LSTTL,3-8 LINE DCDR W/ENABLE
IC,LSTTL,QUAD 2 INFUT NAND GATE
IC,LSTTL,HEX INVERTER

IC,LSTTL,DUAL JK F/F,~EDG TRIG

IC, TTL,HEX INVERTER W/OPEN COLLECTOR
IC,CMOS,RETRIG/RESET MULTIVIBRATOR
IC,LSTTL,DUAL J-K F/F,+EDG TRIG
RES,NET,SIF,8 PIN,7 RES, 10K, +-2%
IC,LSTTL,DUAL D F/F,+EDG TRG,W/CLR
IC,BPLR,DUAL TIMER,t4 PIN DIF

IC, COMPARATOR, HI-SPEED, 14 PIN DIF
IC,LSTTL, TRIPLE 3 INPUT NAND GATE
IC,LSTTL,QUAD 2 INPUT NOR GATE

DELAY LINE, 60 NS,HEX INVERTER
IC,LSTTL,RETRG MONOSTAE MULTIVE W/CLR
IC,LSTTL,QUAD 2 IN NOR GATE W/0PN COL
IC,CHMOS,QUAD D F/F,+EDG TRG
IC,CMOS,QUAD NOR R/S LTCH W/3-STATE
RES,NET,SIF,6 FIN,5 RES,1K,+-2%
RES,NET,SIF,6 PIN,5 RES,22K,+-2%
IC,ECL,QUAD LINE RECEIVER

IC,TTL,QUAD 2 INFUT XOR GATE
IC,LSTTL,8RIT S-IN, P-0UT R-SHIFT RGS
IC,LSTTL,OCTL LINE DRVR W/3-STATE OUT
RES,NET,SIF,6 FIN,5 RES,5190,+-2%
IC,VOLT REG,FIXED,+8 VOLTS,§.5 AMPS
IC,DUAL DIV ERY 16 RINARY COUNTER

IC, 32 X 8 PROM , PROGRAMMED
RES,NEG,SIF,8 FIN,7 RES, 1K, +-2%
IC,16K X 8 ROM, 9000A-9050-RS
JUMPER,WIRE, TEFLON INSUL,©.200CTR
JUHPER, WIRE, NONINSUL, 0. 1060CTR
SOCKET, IC, 40 FIN

SOCKET,IC,16 PIN

FLUKE

STOCK

..‘..‘No_....
436469
281816
268789
441568
342600
573246
573246
573121
573105
57301 4
573439
343426
343426
573470
573154
348839
573261
573329
572944
441469
348821
442400
267740
443192
453405
579219
267500
267500
756916
585497
296509
394554
413195
341008
478073
483487
707174
707182
536318
407833
497585
393033
393058
414029
407593
393512
412999
412924
393124
387407
386920
393074
393041
655373
404186
414037
536292
536607
408310
520122
584045
408237
408732
429035
459974
407627
483578
605055
414557
707166
529776
529704
429282
276535

MFRS
SFPLY
CODE-

89536
89536
09779

89536
12040
09423
04713
04713
11744
50088
01295
89336
89536
55576
01295
01295
01295
01295
01295
01295
02735
01293
800314
01295
18324
18324
01295
01295
89536
01295
01295
04743
04743
89536
89536
04713
01295
01295
01295
89536
04713
01295
89536
80031
89536
89536
89536
09922
91506

MANUFACTURERS
FART NUMBER
--0R GENERIC TYPE--

CMF3535490F
CMF3524R2F
CHMF3310ROF
CR251-4--5P430E
CR251-4~5F3K?
CR251~4-5P2K2

CR231-4-5F470E
CR251-4~-5F390E
CR251-4-5P{ 00E
573139
CR231-4-5P1K

CR251-4-5PiK
CR251-4-5F480E
CR231~4-5P10K
CR251~4-5F2K7
CR251-4-5P5K{
CR251-4-5F{0E
CR251-4-5P2K
CR4725
CR25§-4-5P39K
CMF353010F
v300LAZ2
453605

579219
87022-1

7346216
LM338K
FR200
MC7905CT
MC7812TF
KBPO6
MK3880-4CFU
TMS4116-250L
707174
707182
SYF6320
SN74LSI57N
SN74LS 138N
SN74LSOON
SN74LS94N
SN74LS112N
SN7406N
CDA4098AE
SN74LS1O9N
95081002CL
SN7ALS7AN
NE556A
NES29A
SN74LS1ON
SN7ALSO2N
655373
SN7ALS{23N
SN74LS33N
MC14175B
MC14043BCP
408310
520122
MC10115P
SN74LS86N
SN74LS 164N
SN74L5244N
459974
MC7808CT
SN74LSI?IN
6035055
?5081002CL
707166
529776
529704
DILE4OF-108
316-AG39D

[ R X Y R A R X TS Bl

QNN..‘.._,..._...NM_._.._..._..._.u_.,.;_.w..w..n..-..-..-u-...-m-—..-...u..-

9010A

N

R 0

s T

- -E
§

| 2

2
]
]
]
i
1
i
|
]
§
]
i
i
]
]
1
1
1
1
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9010A

REFERENCE
DESIGNATOR
A->NUMERICS --->
XU 19, 21, 64
XU 34, 41

XU 33, 553, 60

NOTE 1
NOTE 2

5-10

TABLE 5-2. Af MAIN PCB ASSEMBLY
(SEE FIGURE 35-2.)

§ =m==m=mm=~DESCRIFTION

SOCKET, IC,28 FPIN
SOCKET, IC,14 PIN
SOCKET, IC,20 FIN

ALSO INCLUDES F8.
ALSO INCLUDES E3.

FLUKE
STOCK
e NO =
448247
276527
454421

MFRS
SFLY
CODE~
?1506
09922
09922

MANUFACTURERS
PART NUMBER
~=~0R GENERIC TYPE--

328-AG3?D
DILEEF-108
DILE2OP-108

T0T
QaTY

-Q

M- 02
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9010A

REFERENCE
DESIGNATOR
A~)>NUMERICS--~)
C 1

Cc 2, 3
C 4

[ 5, 6
DS i- 3
H ]

H 2

J i, 2
MF 1

MP 2

Q i, 2
R i, 2
R 3, 9
R 4- 8
R 1o, 13
R i1, 14
R 12, 13
TP 106~ 5
U ]

u 2- 6
U 7- 12
u i3, 14
u i3

u 16

u 17

v i

W i

W 2

Xy 1

Y 1

X x X Xk X %k

TABLE 5-3. A2 DISPLAY PCB ASSEMBLY
(SEE FIGURE 5-3.)

FLUKE
STOCK
.__.NO-—.-

MFRS
SPLY
CODE~

MANUFACTURERS
PART NUMBER
-=-0R GENERIC TYPE--

CAP,FPOLYES,0.1UF, +~-{0%, 400V

CAF, AL, 10UF, +30~10%, 25V
CAF,CER, 20PF, +-10%,500V, T2H
CAP,CER, ©.22UF, +-20%, 50V, Z5U

LED,RED, RECTANGLE , PCE MOUNT
WASHER, FLAT, BRASS, £4,0.025

SCREW, THD CUT,FHF,S.STL,4-24X3/8

CONN PART, FLAT CABLE, BODY,26 POS
SFACER, DISPLAY

CONN PART,FLAT CABLE,COVER,26 POS
TRANSISTOR, SI,FNF, SMALL SIGNAL
RES,CF, 47K, +-5%,0.25W
RES,CF, 10K, +-5%,0.25W
RES,CF, 189, +-35%,0.25W

RES,CF,{.1K, +~53%,0.25W
RES,CF, 180K, +-5%,0.25W
RES,CC,56,+-10%,0.5UW
PIN,SINGLE,PWR,0.025 SQ

IC,NMOS,UNV FERFHL INTRFCE, 2000A~?001
IC,CMOS,DUAL 4RIT SER-IN,PAR-OUT SHFT
IC,BIPLR,8CHNL FLOURESCNT DISFLY DRVR
IC,CMOS,8BRIT SHFT RGS W/3-ST&I/0 LTCH
IC,TTL,HEX D F/F,+EDG TRG,W/CLR
IC,LSTTL,QUAD 2 INFUT NOR GATE

IC, TTL,HEX INVERTER W/0PEN COLLECTOR
TUBE,DISFLAY,VAC FLUORSCENT, 32 CHARCT
CABLE, KEYBOARD

CABLE, DISPLAY

SOCKET, IC,40 FIN

CRYSTAL , 6MHZ, +-0.01X,HC-18/U

447573
170266
106369
319157
504741

§10775
183574
330154
577604

530162
418707
348896
348839
441436
348797
348946
109009
267500
335419
340125
535799
324520
694264
393041

288605
3535401
5379235
579227
429282
461665

73445
73445
35289
51406
14936
89536
893536
89536
89536
89336
04713
800314

80031

80031

89536
80031

01121

00779
89336
04713
346289
04743
012935
01295
01295
30315
89536
89536
09922
89536

CREBOMA F/A1 00K
ET100X025A2
561CT2HBA1 O2AER00K
RFET§1Z35U224M50V
MVY37124

110775

183574

530154

377604

330162
MPS56562
CR251-4-5P47K
CR251-4-3F10K
CR251-4-5P{80E
348797
CR251-4-3P 180K
RC20OGF360KS
87022~1

333419
MC14015CP
UDN6118A
MC{4094RCP
SN74174N
SN74LSO2N
SN7416N
FG326A2

579235

579227
DILBAOF-108
461663

T0T
QTY
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9010A

REFERENCE
DESIGNATOR

A->NUMERICS--~)>

TABLE 5-4. A3 KEYBOARD ASSEMBLY

(SEE FIGURE 5-4.)

HEADER, 2 ROW,0.190CTR,RT ANG,25 FPIN
AF TRANSD,PIEZO,41.3 MM,PCB MOUNT

KEYTOF-LEARN
KEYTOP-1/0
KEYTOF-~RAM
KEYTOP-ROM
KEYTOF-AUTO
KEYTOP-RAM LONG
KEYTOP~RAM SHORT
KEYTOP-BUS
KEYTOF-ROM
KEYTOP-1/0
KEYTOF - FRIOR
KEYTOFP-MORE
KEYTOF-ENTER/YES
KEYTOP-CLEAR/NO
KEYTOF-STS/CTL
KEYTOF-0 0000
KEYTOF-1 0001
KEYTOF-2 0010
KEYTOF-3 0011
KEYTOP-4 0100
KEYTOP-3 0101
KEYTOP -~ & 0110
KEYTOF-7 01114
KEYTOP-8 1000
KEYTOF-% 1001
KEYTOP-A 1010
KEYTOP~E 1011
KEYTOP-C 1100
KEYTOF-D 1101
KEYTOF - E 11§60
KEYTOP-F f§1t1
KEYTOP--SETUP
KEYTOP~READ
KEYTOP-WRITE
KEYTOF—~RAMF
KEYTOP - WALK
KEYTOF - TOGGL ADDR
KEYTOF - TOGGL DATA
KEYTOP-CONT
KEYTOP--STOP
KEYTOF~REFEAT
KEYTOP-RUN UUT
KEYTOF~LOOF
KEYTOF-—-AND
KEYTOF-0OR
KEYTOP-SHEFT LEFT
KEYTOF~-SHIFT RIGHT
KEYTOP-REG
KEYTOF~INCR
KEYTOP--DECR
KEYTOF-COMPL.
KEYTOF~-SYNC
KEYTOP-HIGH
KEYTOP-L.OW
KEYTOF-READ FROBE
KEYTOF-AUX I/F
KEYTOP - FROGRAM
KEYTOP--LABEL
KEYTOF-GO TO
KEYTOF-IF
KEYTOF-GREATER THAN
KEYTOP-=
KEYTOF-EXECUTE
KEYTOP-DISFLAY
KEYTOF-READ TAFE
KEYTOP--WRITE TAPE

SWITCH, FUSHRUTTON, SFST KEYEOARD
SWITCH,PUSHBUTTON, SPST ALT ACTION

FLUKE
STOCK
.__.NO_._
512590
513101
584284
584292
584300
584318
584326
584334
584342
584359
5843647
584375
584393
584391
584409
584417
584425
584433
584441
584458
584466
584474
584482
584490
584508
584516
584524
584532
584540
584557
584545
584573
584581
584599
584407
584615
584623
584631
584649
584656
584464
584672
584480
584498
584704
584797
584805
584813
584821
584839
584847
584854
584862
584896
584904
584912
584920
584938
584714
584722
584730
584748
584755
584763
584771
584789
584870
584888
513473
602219

MFRS
SFLY
CODE~

89536
895346
89536
89334
89536
89536
89536
895346
89536
893346
89536
89336
89536
89536
893536
89536
89336
895346
89536
89336
89536
89334
89536
893346
89536
89536
89536
895346
89536
89536
89536
89336
89536
89536
89536
89536
89536
893346
89536
893536
89536
89336
89536
89536
89536
89536
89534
89336
89536
89536
89536
89336
89536
89536
89336
89536
89536
89336
89536
89536
89536

MANUFACTURERS
PART NUMBER

-~0R GENERIC TYPE--
512590
513101
584284
584292
584300
584319
584326
584334
584342
584359
584367
584375
584393
584391
584409
584417
584425
584433
584441
584458
584464
584474
584482
584490
584508
584516
584524
584532
584540
584557
584565
584573
584581
584599
584607
584615
584423
584631
584649
584656
584664
584672
5844680
584698
584706
584797
584805
584813
584821
584839
584847
584854
584862
584896
584904
584912
584920
584938
584714
584722
584730
584748
584755
584763
584771
584789
584870
584888
513473
602219

T0T
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i
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81 LEARR 86 VIEW 1/0 b SP6 _ BTS/CTL
S1 S6 See
MP1 MP6 MP26

SB_ VIEW RAM S7 VIEW ROM
Se 7 su c seq £ sey F
MP2 MP7 [
sn S16 set se7
MP11 | | MP16 | | MP21 | | MP27
HE 8 h g A 586 [}
sie s17 see ses
MP12 MP17 MP22 MP28
S3 AUTO TEST S8 RAM LONG ¥ 7% ) 3 QT; -3 S83 6 E 7
S3 s8 S13 [ s18 se3 ses
MP3 MP8 MP13 MP18 MP23 MP29
LsTo—éWﬁ‘s'r S5 RAM SHORT Fa $ s T Sea & 530 3
S4 s9 S14 S19 Se4 S30
MP4 MP9 MP14 MP19 MP24 MP30
S ROM TEST §10 170 TEST T8 FNTER/YES SEO__ CLEAR/K 5 PRIOR 531 WORE
SS S10 S15 seo ses s
MP5 MP10 MP15 MP20 MP25 MP31

L PR~

sae READ S38 _ WRITE S44  PROGRAM SSO EXECUTE SS6  AUX I/F
s3e s38 S44 sS0 SS6
MP32 MP38 MP44 MP50 MP56

533 RAMP §38  WALK S5 T S5 > LY A =
$33 S39 S45 SS1 S57
MP33 MP39 MP45 MP51 MP57
534 GL_ADDR S40_TOGGL DATA 546 DISPLAY SSE___ LABEL “_—;sccow
S34 S40 S46 sse ssA
MP34 MP40 MP46 MP52 MP58
838 CONT s# sToP S47 AND  S53 SHIFT LEFT 59 INCR
S35 sy S47 SS3 S58
MP35 MP41 MP47 MP53 MP59
538 REPEAT S4E RUNUUT 538 O SSASHIFT RIGHT 566 DECR
S36 sS4 S48 SS54 S60
MP36 MP42 MP48 MP54 MP60
$37____Loop 4 ET _UP ms 855 REG 61 COMPL
s37 S43 S49 S55 S61
MP37 MP43 MP49 MP55 MP61

S68 READ TAPE

see

MP62

S63 E TAPE
S63

MP63

S64 SYNC
]
S64

MP64

S65 HIGH

S6s

MP65

see Low

S66

MP66
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9010A

REFERENCE
DES1GNATOR

A= YNUMERICS-=)
c 2

c 3, 5, 9,
c 15

c 4, 6, 16
¢ 7

c 8

C 10, 14

C 12, 18

C 13

c  §7, 19

CR 4= 7

cCk 8, 9

H 1

J 1

NP

P 2

Q i

Q 2+ 4

Q 5

K [

R 2, 10, 42,
R 46

R 3

R 4

R 5, 8, 26,
R 32, 40, 47
R 6

R 7

R ¢, i1, 15,
R 44

R 12, 17, 27,
R 28, 33, 34
R 13

R 14

K 16

R 18- 20, 38,
R 39, 45

R 2%, 22

R 23, 24

R 29

R 30

R 3t

R35, 36

R 37

R 49

R 43
P - 7

u 1

u 2, 3

u 4

u 5

u 6

W 1

XU o f

Y 1

5-16

TABLE 5-5. A4 MAGNETIC TAFE FCR ASSEMBLY

(SEE FIGURE 5-35.)

§ e DESCRIFT LON oo

CAF, CER, 20FF, +~10%, 500V, T2H
CAF,CER, ©.22UF , +-20%, 50V, Z5U

CAP, AL, 1OUF , +50-10X, 25V
CAF', AL, 4700UF , +30-10%, 5V
CAF, CER, 1 8OFF , +--5%Z, 100V, COG
CAF, TA,4.7UF, +-20%, 25V
CAP,CER, 39FPF, +-2%, 100V, COG
CAF,CER, 0.01UF, +~20%, 100V, X7R
CAFP,CER, 220PF, +-2%, 100V, COG
* DIODE,SI,EV= 73,0V, I0=150MA, 500 MW
# DIODE, ST, MULTI-FELLET
SCREW, THD FORM,FHF,S STL,2-32X1/4
CONN PART, FLAT CAELE, BODY,26 FOS
TAFPE, MIN SIZE, CASSETTE, DIGITAL
CONN PART,FLAT CABLE,COVER,26 FOS
* TRANSISTOR, ST,NFN, SMALL SIGNAL
* TRANSISYOR, SI,PNP,SMALL STGNAL
* TRANSISTOR,ST,FPNF,SM SIG, DARLINGTON
RES,CF,10,+-5%,0.25W
RES,CF, 10K, +~5%,0.25W

RES,CF,3.3K, +~5%,0.25U
RES,CF,110,+-5%,0.25W
RES,CF, 2K, +-5%,0.25W

RES,CC,1.2,+-5%,0.54
RES, CF, 360, +-5%, 6. 250
RES,CF,200,+-5%,0.25¥

RES,CF, 100K, +-5%,0.25W

RES,CF, 180, +~3%,0.25W
RES, VAR, CERM, 500, +~20%,0.5W
RES,CF, 680, +-5%,0.25W
RES,CF, 100, +-5%,0.254

RES,MF ,499,+-1%,0.125W,50PPM
RES,MF, 100K, +—1%,0.125W, 1 OOFFM
RES, MF,40.2K,+-1%, 0. 125W, 1 0OFFM
RES, MF, 200K, +=1%, 0. 125W, 1 0OFFM
RES,CF, 27K, +-5%,0.254W
RES,MF, 10K, +-1%,0.125W, {1 00FFM
RES,CF, 82K, +-37%,0.254
RES,CF,{.8K,+-3%,0.25W
RES,CF, 1K, +-5%,0.25W
FIN,SINGLE,FWE,0.025 SQ
*® IC,NMOS,UNV PRFHRL INTRFCE, 9000A-9002
* IC,LSTTL,QUAD 2 IN NAND W/OFEN COLLCT
* IC,ARRAY,4 TRANS,PNF, MEMORY DRIVER
* IC,0F AMFP,QUAD,{4 FIN DIF
# IC,BPLR,DC MOTOR SPEED REGULATOR
CARLE, MAG TAFE
SOCKET, IC,40 PIN
* CRYSTAL, 6MHZ, +-0.91%,HC~18/V

NOTE 1 = ALSO INCLUDES J2.

NOTE 2 =

WITH Ji.

FLUKE
STOCK
'""‘N("""‘
1056369
549157
319157
170266
572514
603506
161943
5312962
407364
5129499
203323
375485
602128
530154
574459
530162
330803
195974
324140
572944
348839
348839
373287
643486
373238
373238
218701
573097
373055
573055
573584
573584
373048
226068
373154
573014
373014
289256
248807
235333
2617014
573477
168240
373568
373229
573170
267300
336094
324734
477828
49246469
536383
5381801
429282
461663

MFRS
SPLY
CODE~

73445
89534
56289
56289
89536
72982
51406
07910
09214
89536
89536
875334
89536
07243
64713
04713
80031
80931

80039
80031
80034

Q1121
80031
80034

80031

80031
021114
80031
80031

9?4637
14637
PI63T
21637
80031
14637
80031
80031
80031
IO ed
89536
01295
12040
12040
89536
89536
09922
89534

MANUF ACTURERS
FART NUMBER TOT
~=0R GENERIC TYPE—-  QTY

361CT2HEAT O2AERO0K
REES§1Z5U224M50V

ET100X025A2
3725114
CO2IRTOIEIBIM

1 96DATIXO025KAT
512962

8121 -A100-WIK-103M
RFE{ 24

iN4448

MFD300

4602128

530154

574439

530162

MFS6560

2N3906

MFPS-A&3
CR251-4-5F§OE
CR251-4-5F 10K

B G e = GBI N R PR - S -

CR251-4-5F3K3
CR251-45F110E
CR251-4-5F2K

o~ - -

ERIR25
CR231-4-3F360E
CR251~4~-35F200E

o D

CR251~4-5F1{00K

CR251-4~5F180E
6211501

CR251-4-5F&680F
CR25%-4-5F1 00E

o = -

CMF554990F
LiF3'31 003F
CMF354022F
CHF332003F
CR2354-4-5P27K
CMF351002F
CR251--4-2P82K
CR25{-4-53F1K8
CR25§-4-5F K
870221
536094
SNT74L.S38N
DH3467CN
LM3I24N

336383

581801
DILR4OF-108
4461663

1

PO X P G L R IA X Y

S
-Q

M2
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R23
B33
P34
€3
U
—H{Ra7 }—

R24
—(R3x:

L & EE L
- N B |

b I 1S R 0y 2 [kl
-&D- T N lllu_mm_- I

9010A-1634

Figure 5-5. A4 Magnetic Tape PCB Assembly

5-17



9010A

TABLE 5-6. A7 DATA FROBE PCB ASSEMBLY
(SEE FIGURE 3-6.)

§ mmmm———— DESCRIPTION

REFERENCE
DESIGNATOR
A~ >NUMERICS~~-)
C ]

C 2, 3
CR i, 2
L i, 2
MP 1

MP 2

MP 3

MP 4

MP 5

Q 1

Q 2

R 1

R 2

R 3

R 4

L] ]

5-18

CAP, CER, 33FF, +-2%, 50V, COG
CAP,CER, 9.39UF, +80-20%, 50V, X7R
# DIODE,SI,BV= 75.0V,I0=150MA,500 MW
LAMP, SUB-MIN, 5V, 75MA
PCB STANDOFF
PROBE BODY
PROBE, CANOFY
LABREL, PROBE CAUTION
DECAL
# TRANSISTOR,SI,PNP,USED ON HYBRIDS
* TRANSISTOR, SI,NFN,HYBRID USE,SM SIGNL
RES, MF, 203K, +~1%,0.125W, 1 00FPH
RES,CF, 220, +-5%,0.25W
RES ,MF, 100K, +-1%,0.125W, 100PPM
RES,CC, 10K, +~10%,0.125W
CABLE, PROBE

FLUKE
STOCK
e NQ =

MFRS
SPLY
CODE~

MANUFACTURERS
PART NUMBER
-~0R GENERIC TYPE-~

334832
614552
203323
374475
584201
611814
580910
603816
585307
483735
483743
375934
342626
248807
24646975
583344

72982
89536
07910
76854
89536
89536
89536
89536
89536
04713
94713
94537
80031

91637
91121

89536

8121-4100-COG~-330G
614552

1N4448

14A815

384201

611814

580910

605816

585307
MMBT3906
MMBT3904
CHF552053F
CR251~4-5P220E
CMF5351003F
ER1031

583344

TOT
QTY

R R N T A

[RU R R =0



9010A

KT |
A 4 +
] cl @ @ c3flca
a £
KT 2

MP3

9000A-1691

Figure 5-6. A7 Data Probe PCB Assembly
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9010A

6-1. INTRODUCTION
6-2. This section of the manual contains information
concerning the options and accessories available for use
vith the Model 9010A Micro System Troubleshooter. It
consists of an introductory section, an accessory section,
and an option subsection.

6-3. ACCESSORIES
6-4. The accessories are fully documented in the
Accessories subsection of the 9010A Operator Manual.

6-5. OPTIONS

6-6. Each option is documented in an individual
subsection of this manual section. Each option subsection
includes all maintenance information for the specific

6-2

option: theory of operation, calibration, general
maintenance, performance test, troubleshooting, parts
list, and schematics.

6-7. Unique page and paragraph numbering, which
corresponds to the option number, facilities subsection
location. For example, a page numbered 001-1 is the first
page of information for Option -001. A paragraph
numbered 001-1 is the first paragraph concerning Option
001.

6-8. Subsections for options available at the time of this
printing are included in this manual. Additional options
will be available in the future. Contact your nearest Fluke
sales representative for a current list of available options.



001-1. INTRODUCTION

001-2. Option -001 is an RS-232 Interface which
consists of a printed circuit board assembly mounted on
the 9010A Main Assembly, and a standard RS-232
connector mounted on the 9010A rear panel. The RS-232
Interface allows the 9010A to communicate with remote
devices, such as a printer, a computer, or another 9010A
via the rear panel connector. Data transmission is
asynchronous, with operator-selectable baud rates, seven
or eight data bits, one or two stop bits, and selectable odd,
even or no parity. Refer to the 9010A Operator Manual
for connection and operating details.

001-3. THEORY OF OPERATION

001-4. UART Control

001-5. The RS-232 Interface (Option -001) provides a
standard communications interface port. The interface
contains a UART (universal asynchronous
receiver/transmitter) which performs the necessary
parallel-to-serial and serial-to-parallel data conversion,
and inserts stop bits and parity coding. Figure 001-1
shows that the data input lines (T0-T7) are connected via
tri-state buffer U7 to the data bus. This buffer is
constantly enabled. The status output lines: parity error
(PE); framing error (FE); overrun error (DE); data
received (DR); transmit buffer empty (TBE); and
transmit register empty (TRE) are all buffered to the data
bus via tri-state buffer U8. In addition to the six status
lines, U8 always sends the upper bit (b7) low and the next
bit (b6) high when a read status is performed. These two
bits are used by the main microprocessor to detect the
presence of the option card. The data output lines, and the
status output lines of the UART, U1, are all connected to
the microprocessor data bus, DO - D7.

001-6. The microprocessor selects/addresses UART
functions by means of the T/O7 output of the I/ O selector
(described in Section 3) in conjunction with address lines
A0 and Al, and the WR (write) line. To read the UART

9010A

Option -001
RS-232 Interface

status on six lines (DO0-DS) of the data bus, the
microprocessor makes address line AQ low, and I/ O7 low,
which enables U8 to place status on the bus. The UART
reset line is tied to the mainframe Reset line via U4. In
addition the DR (Data Received) line is tied via U4 to
INT (interrupt) line for use in the 9020 mainframe only.

NOTE

Refer to Table 001-1 for a list of addressing
protocol for the RS-232 Interface Assembly.

001-7. The TBRL (transit buffer register load) input of
the UART is made low whenever the microprocessor
issues a WR (write) and the I/O7lineis low. Alow TBRL
input loads the data byte present on the data input lines
TO-T7 into the transmit buffer of the UART. The UART
then transmitsthe byte in serial fashion via the TRO
(transmitter register output) output.

001-8. The RRD (receiver register disable) input of the
UART is held high by a high A1 address line whenever the
microprocessor performs a write to the UART, or when
the I/O7 line is high. The high RDD input holds the
UART data outputs (R0-R7) (to the data bus) in the high
impedance state, allowing the UART data inputs (via U7)
to accept write data placed on the data bus by the
microprocessor or to be off when no UART transactions
are taking place.

001-9. The DRR (data register reset) input of the
UART is made low by a low Al address line and a low
1/07 whenever the microprocessor performs a read from
the UART. The low DRR input notifies the UART thata
read by the microprocessor has been performed. The
UART resets its receive data register (connected to the
data bus) and loads it with the next byte of serial data
received via the RRI (receive register input) input.

001-1
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CLOCK
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+6V
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+5V ——p —+6V
INVERTER Blg RECTIFIER
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Q2,Q3 l CR9-12
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001-2

Figure 001-1. RS-232 Interface
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Table'001 -1. RS-232 Interface Protocol

ADDRESS| DATA |WRITE/READ FUNCTION PERFORMED
100E1 Any Read Reads data received by the interface.
100E3 Any Write Writes data to be transmitted by the interface.
100E2 bbbbbbbb Read Causes the interface to respond with a bbbbbbbb status byte as follows:
(binary)

bbbbbbbb

Xxxxxxx1 = Parity error

Xxxxxx1x = Framing error
xxxxx1xx = Overrun error
xxxx1xxx = Data received
xxx1xxxx = Transmit buffer empty

001-10. UART Clock

001-11. Clock generator U2, in conjunction with crystal
Y1, provides an array of clock signals required for
operation at baud rates of 110 to 9600. Clock selector U3
receives all clock signals and, under control of the baud
rate switch S2, connects the required clock signal to the
UART. The clock signal into the UART is 16 times the
selected baud rate. Switch S1 is used to select parity (PI),
1 or 2 stop bits (SBS), 7 or 8 bit communication (CLS1),
and even or odd parity (EPE).

001-12. Line Driver/Receiver

001-13. Driver US feeds the serial output of the UART
to optical isolator U9. The optical isolator provides a
guard crossing to the line driver made up of Q3, U1l and
associated components. The line driver utilizes +6 volt
and -6 volt supplies to provide +6V and -6V output levels
to meet RS-232 signal requirements. The line driver
output connects to the TX (transmit) line of the RS-232
connector.

001-14. The RX (receive) line of the RS-232 connector
connects to the line receiver Ul1. The line receiver drives
optical isolator U10 to cross the guard and apply received
data to the RRI (receiver register in) input of the UART.

001-15. Six-Volt Supply

001-16. A +6volt and -6 volt supply provides the power
necessary for the line driver and line receiver to transmit
and receive data under RS-232 requirements. The supply
comprises an inverter, the output of which is transformer
coupled across the guard to a full-wave rectifier. The
rectifier provides filtered +6 volt and -6 volt outputs.

001-17. Performance Checks
001-18. To perform checks on the RS-232 interface,
gain access to the PCB assembly by removing the seven
cover-retaining screws, and removing the cover. The
location of the RS-232 interface PCB assembly isshown
in Figure 4-7. Proceed as follows:

1. Verify the correct signal period (and a 50% duty
cycle) for each setting of the baud rate switch, S2, in
accordance with Table 001-2. Use an oscilloscope
with a X10 probe connected to the clock input of the
UART (universal asynchronous receiver/trans-
mitter), pin 40 of Ul on the RS-232 interface PCB
assembly.

NOTE

The frequency and period of the clock signal
at pin 21 of U2 is 1.8432 MHz and 543
nanoseconds respectively.

2. Verify the presence of +6 volts across filter
capacitor C5 and -6 volts across filter capacitor C4,
both on the RS-232 Interface PCB Assembly.

3. Verify the proper operation of the RS-232
Interface by performing the following:

a. Disable the watchdog timer (U3l on the
main assembly) by jumpering C16/R14 to TP12
(ground). This removes the reset input from the
RS-232 interface assembly and allows it to
operate.

b. Jumper pins 2 and 3 of the RS-232
connector to loop the transmit line back to the
receive line.

c. Key-in programs 8, 7, 12, 13, and 16 listed in
Table 001-3 and execute program 8. The
programs writes and reads data while verifying
accuracy and correct status reporting.

001-19. If any of the performance or program checks
fail, proceed as follows:

1. Swap the UART (Ul) with a known-good
device and rerun the program.

001-3



9010A

Table 001-2. Clock Signal Frequencies and Periods tester 9010A probe in the free-running mode.
Switches in the left (as viewed from the rear of the
sv;grc;lrn(gz) BAUD RATE|FREQUENCY (:Eg:z%?() UUT) or open position should produce a logic high
indication at the associated Ul pin. Refer to the
0.8 110 1760 Hz 568 us schematic diagram contained in Section 8 for switch

1.9 150 2400 Hz 417 us and UART pin relationships.
2 300 4800 Hz 208 us 4. When prompted by the program, examine the
3 600 9600 Hz 104 ps opto-isolator circuits with an oscilloscope to verify
that transmit data reaches the RS-232 connector at
4 1200 19.2 kHz 52 us +6-volt levels, and that received data reaches the
5 2400 38.4 kHz 26 us UART (Ul). Use signal ground (A5J2-5) for the
common lead of the oscilloscope when checking at
6 4800 76.8 kHz 13 s the RS-232C connector, and the 9010A ground

7 9600 153.6 kHz 6.5 us when checking the UART.

001-19. LIST OF REPLACEABLE PARTS
2. Remove the jumper from pins 2 and 3 of the 001-20. A list of replaceable parts for the RS-232
RS-232 connector. Jumper pins 20 and 25 of the Interface is given in Table 001-4. Refer to Section 5 of this
UART (U1) to bypass the output buffers, isolators, manual for ordering information.
and line receiver. Rerun the program; if the
program passes, a problem is indicated in the

output buffers, isolators, or line receiver. CAUTION
3. Verify closures of parameter switches (S1) at Indicated devices are subject to damage by
pins 35, 36, 38, and 39 of the UART, Ul using the static discharge.

, Table 001-3. RS-232 Test (cont)
PROGRAM LISTING COMMENTS

PROGRAM 8 1352 BYTES

DPY-RS-232 TEST#
EXECUTE PROGRAM 12 delay

DPY-JUMP R14//C16 TO TP2 OR TP1 disable watchdog timer
DPY-+2-CONT#

STOP

DPY-#SET PARITY ON, ODD; CONT
STOP

DPY-#SET 8 BITS, 1 STOP BIT;
DPY-+CONT

STOP rs=232 setup
DPY-#SET BAUD RATE = 9600, CONT
STOP

DPY-JUMPER RS232 PIN 2 TO 3#,
DPY-+CONT

STOP

DPY-#MASTER CLEAR TEST

EXECUTE PROGRAM 12

REG4 = 7000000 level mask - all states
SYNC FREE-RUN

DPY-POWER OFF UUT, PROBE U1-21,
DPY-+ CONT

STOP

READ PROBE

001-4
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Table 001-3. RS-232 Test (cont)

PROGRAM LISTING

COMMENTS

DPY-POWER ON UUT, CONT#

STOP

READ PROBE

IF REG4 > REGO AND REG4 GOTO D

: LABEL 0

DPY-XMIT BUFFER STATUS TEST#
EXECUTE PROGRAM 13

READ € 100E2

IF REGE AND 10 = 10 GOTO 1
DPY-XMIT BUFFER FULL

message

GOTO E

¢ LABEL 1

DPY-DATA RECV'D STATUS TEST#
EXECUTE PROGRAM 13

READ € 100E1

buffer)
READ €@ 100E2

IF REGE AND 8 = 0 GOTO 2
DPY-DATA RECV'D-NONE SENT-
GOTO E

¢ LABEL 2

DPY-OVERRUN STATUS TEST#
EXECUTE PROGRAM 13

REGB = 10

REG1 = 55

EXECUTE PROGRAM 16

WRITE € 100E3 = REG1
EXECUTE PROGRAM 16

WRITE € 100E3 = REG1

EXECUTE PROGRAM 12

READ @ 100E2

IF REGE AND 4 = 4 GOTO 3
DPY-OVERRUN STATUS

GOTO E

¢ LABEL 3

DPY-DATA XMIT//REC'D TEST#
EXECUTE PROGRAM 13

READ € 100E1

IF REGE = REG1 GOTO 4

GOTO C

: LABEL 4
REG1 = AA
REGB = 10

EXECUTE PROGRAM 16
WRITE € 100E3 = REG1
EXECUTE PROGRAM 12
READ € 100E1

IF REGE = REG1 GOTO F
GOTO C

check for low, invalid and high

delay

read rs-232 status

ready for character?

not ready - should be - display error

delay
read data (clear any character in

read status
check for no character received

error - char. sent

ready for char. mask

wait until ready for char.
write 55 to rs232
wait until ready for char.
write 55 to rs232

delay
read rs-232 status
check for overrun status

no overrun error

delay

read rs-232 data
is data a 55%
data error

wait till ready for character
send an aa

delay

read rs-232 data

if data = aa goto F

data error

001-5
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Table 001-3. RS-232 Test (cont)

PROGRAM LISTING

COMMENTS

5: LABEL 5
SYNC FREE-RUN
DPY-PROBE U1-1,34,37-HIGH?0
IF REGO = 0 GOTO E
DPY-PROBE U1-3,16-ALL LOW?0
IF REGO = 0 GOTO E
DPY-PROBE U1-17,40-HI//LOW?0
IF REGO = 0 GOTO E
DPY-#UART CONTROL TEST
EXECUTE PROGRAM 12
SYNC ADDRESS

REGB = 1

DPY-#PROBE U1-23 - CONT
STOP

REGA = 300

EXECUTE PROGRAM 7
IF REGA = 0 GOTO E

REGB = 2

DPY-#PROBE U1-4 - CONT
STOP

REGA = 600

EXECUTE PROGRAM 7
IF REGA = 0 GOTO E

REGB = 3

DPY-#PROBE U1-18 - CONT
STOP

REGA = 600

EXECUTE PROGRAM 7

IF REGA = 0 GOTO E
DPY-#UART TRANSMIT TEST
EXECUTE PROGRAM 12
DPY-PROBE U1-25 - CONT
STOP

REGA = 4

EXECUTE PROGRAM T

IF REGA = 0 GOTO 6
GOTO A

6: LABEL 6
DPY-#U1-25 TRANSMIT ERROR - CON
DPY=+T
STOP
GOTO F

A: LABEL A
SYNC FREE-RUN
DPY-#BAD ITEM NOT FOUND;
EXECUTE PROGRAM 13
DPY-#USE A SCOPE TO CHECK INPUT
DPY-+ AND
EXECUTE PROGRAM 13
DPY-#QUTPUT OPTO ISOLATORS.
EXECUTE PROGRAM 13
DPY-A 55 IS BEING SENT CONTINUO
DPY-+SLY#

check pins for logic high
error - goto e

check pins for logic low
error - goto e

check pins for toggle
error - goto e

delay

ul-23 test pointer
probe - tbrl

expected sig = 300
gather sig

error

ul=4 test pointer

expected sig
gather sig

error

ul-18 test pointer

expected sig.
gather sig
error

delay

expected event count = U4
gather count

error

no problem found - prompt user
to use a scope to check

opto - isolators.
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Table 001-3. RS-232 Test (cont)

9010A

PROGRAM LISTING

COMMENTS

F:

PROGRAM 7

EXECUTE PROGRAM 13

REGO = 40

DPY-#HIT CLEAR//NO TO END TEST
DPY-+%0

LABEL B

IF REGO = 1D GOTO F

WRITE € 100E3 = 55

GOTO B

: LABEL C

DPY-DATA ERROR-SENT $1-REC'D $E
DPY-+-CONT#

STOP

GOTO 5

: LABEL E

DPY-+ ERROR-CONT#

STOP

GOTO 5

LABEL D

DPY-#BAD MASTER CLEAR, CONT
STOP

GOTO F

LABEL F

DPY-#END RS-232-C TEST

172 BYTES

READ PROBE

WRITE € 100E3 = AA
READ € 100E2

READ € 100E1

READ PROBE

REG1 REGO AND 7000000
REG2 = REGO AND FFFF00
REG3 = REGO AND TF

IF REG1 = REGA GOTO A
IF REG2 = REGA GOTO A
IF REG3 = REGA GOTO A
REGA = 0

GOTO B

: LABEL A

REGA = 1
GOTO B

¢ LABEL B

IF REGB
IF REGB
IF REGB

1 GOTO C
2 GOTO D
3 GOTO E

: LABEL C

DPY-U1-23
GOTO F

¢ LABEL D

DPY-U1-4
GOTO F

¢ LABEL E

DPY-U1-18

: LABEL F

look for clear/no key
send a 55 to rs-232

error messages

read probe for rs232 checks

clear sig, counter, logic level
write aa to rs-232 uart

read status

read data

logic level = regl
sig = reg 2
count = reg 3

look for expected
data - rega = 1, 2, or 3
error flag - rega = 0

check for u1-23 flag
check for ul-4 flag
check for u1-18 flag
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Table 001-3. RS-232 Test (cont)

PROGRAM LISTING COMMENTS
PROGRAM 12 21 BYTES delay approx. 1 second
REG1 = 40
1: LABEL 1
DEC REG1

IF REG1 > 0 GOTO 1

PROGRAM 13 14 BYTES delay approx. 3 seconds

EXECUTE PROGRAM 12
EXECUTE PROGRAM 12
EXECUTE PROGRAM 12

PROGRAM 16 32 BYTES waits for status to match reg b
O0: LABEL 0
READ @ 100E2 read status
IF REGE AND REGB = REGB GOTO F is status = reg b; wait if not
GOTO 0
F: LABEL F

001-8



TABLE 001-4. RS232 FINAL ASSEMBLY
(SEE FIGURE 001-2.)

9010A

N

REFERENCE FLUKE MFRS MANUFACTURERS R 0
DESIGNATOR STOCK SPLY PART NUMBER TOT s T
A= INUMERICS~-~-) § ===mmmeeeDESCRIFT ION= == e imimome Q= CODE~  =—=0R GENERIC TYFE-— QarYy -@ -E
A ] RS232 PCR ASSEMELY 509337 89336 609339 1
H 1 SCREW, MACH, PHP, STL, 4~40X5/16 152116 89536 152116 2
H 2 SCREW, MACH, FHF*, S.STL, 4-40X3/8 256164 89336 256164 2
H 3 NUT, HEX, §.STL, 4-40 147611 89536 1476119 3
H 4 WASHER, LOCK, SFLIT,S STEEL, #4 147603 89536 147603 3
MF 1 SUB PANEL, RS232 607168 B9536 607168 1
MP 2 BRKT, RS232 FPCE MOUNTING 5821463 895346 5821463 §
[ ] CARLE, RS232 581835 89536 581835 ]

\ TRAN S FORMER REF

S

()

/j'.Q
.{_BNC BRACKET
REF
S0I0A REAR PANEL
/REF
H4
H3

NOTE. ORIENTATION

9010A-001

Figure 001-2. RS-232 Final Assembly
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TABLE 001-3. RS232 PCB ASSEMBLY
(SEE FIGURE 001-3.)

REFERENCE FLUKE

DESIGNATOR STOCK

A=~INUMERICS~-==) § ~—==—=me—— DESCRIFTION ==NQ~-
Cc i- 3, 8- CAF,CER, ©.22UF , +-20%, 50V, Z5U 519157
C 10 519157
c 4, &6, 7 CAF, AL, 47UF , +75-10%, 1 6V 5193564
c 5 CAP,CER, 0.01UF, +-20%, 100V, X7R 407361
CR i- 3- 8 * DIODE, SI,Ev= 75.0V, I0=1{30MA, 300 MW 203323
CR 9 # DIODE, SI,RECT, BRIDGE, BV= 50V, 10=1.0A 418382
F 1 SOCKET,2 ROW,PWR,0.100C,RT ANG,26 POS 343512
Q 1, 2 * TRANSISTOR,SI,NPN, SMALL SIGNAL 272237
Q 3 * TRANSISTOR, SI,FNF,SMALL SIGNAL 195974
R i, 10 RES,CF,390,+-5%,0.254 573105
R 2 RES,CF,3.6K,+-3%,9.25W 4423590
R 3 RES,CF, 15K, +-3%,0.25W 573428
R 4 RES,CF, 47, +-3%, 9.25W 572982
R 5 RES,CC, 15M, +~5%,0.25W 643528
R b RES,CF, 200, +-5%,0.25W 44443519
R 7 RES,CF, 12K, +-5%,90.254 348847
R 8 RES,CF, 12K, +-3%,0.254 573402
R 9, 11 RES,CF, 620, +-5%,0.25W 641092
R 12 RES,CF, 56K, +-5%,9.25W 641126
R 13 RES,CF,3.3K,+-3%,9.25W 573287
R i4 RES,CF, 1K, +-5%, 0.25W 573170
R i3 RES,CF, 200, +-5%,0.25W 573055
s i SWITCH, MODULE, DPST,DIP,4 POS 495218
s 2 SWITCH,ROTARY,RCD, 10 FOS 4935614
T 1 TRANSF, INV,5VDC, 20KHZ, TOROID 461863
™ i- 9 FIN, SINGLE,FWER, 9.025 §Q 267300
TP 11— 14 TERM,FASTON, TAB, SOLDR,0.110 WIDE 512889
u 1 * IC,CMOS,UNIV ASYNC RECEIVR/TRANSMITER 4353464
u § # IC,CMOS,UNIV ASYNC RECEIVER/TRANSMITR 658856
u 2 * IC,CMOS,BIT RATE GENERATOR 4189214
u 3 # IC,CMOS,8~-INPUT MUX W/3-STATE OUTPUT 504647
U 4 #* IC,LSTTL,QUAD 2 INFUT NAND GATE 393033
u 5 # IC,LSTTL,QUAD 2 INPUT OR GATE 393108
u 7, 8 # IC,LSTTL,0CTAL BUFFER/LINE DRIVER 634105
u ?, 10 # ISOLATOR,OFTO,HI-SPEED,LED TO XSISTOR 407742
u i1 * IC,ARRAY,S TRANS,NFN,3 IS0,2 DIFF CON 248906
XU 1 SOCKET, IC, 40 PIN 429282
Xu 2 SOCKET,IC,24 FIN 376236
Y ] # CRYSTAL,1.8432MHZ, +-0.01X,HC-6/U 424184
z 1 RES,NET,SIF,10 FPIN,? RES, 47K, +-2% 485193

NOTE 1 = ALSO INCLUDES J2.
NOTE 2 = CAN BE USED AS A SUBSTITUTE PART FOR 453464.

001-10

MFRS
SPLY
CODE~

MANUF ACTURERS
PART NUMBER
--0R GENERIC TYPE--

51406

893346
72982
07910
83003
00779
89336
54713
80031

80031

80031

80031

89536
80031

80031

80031

89336
89336
80031

800314

80031

00779
00779
89536
00779
02660
32293
89536
04713
04713
01293
01295
04713
28480
12040
09922
91306
89536
80031

RPE111Z3U224M50V

519564
8121-A100-W5R~103M
1N4448

vHos

86063-9

272237

2N3906
CR251-4-3P390E
CR25{-4-5P5Ké
CR251-4-3P15K
CR251~4~-5F47E
643528
CR251-4-3F200E
CR251-4-5P1 2K
CR251-4-3F1 2K
641092

641126
CR251-4-5F3K3
CR251-4-5P{K
CR251-4-5FP200E
435802~-3
33919-2

461863

87022~1

62395
1M6402CPL
658856
MCi4411F

MCA451 2RCP
SN74LSOON
SN74LS32N
SN74LS341N
HP5082-4351
LM3046N
DILB4OP~-{08
324-AG39D
424184
?50819002CL

TOT

12
1~
1 <

L Y R L e il 1 Rl Rl + - RN o

T X RV

-Q
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Figure 001-3. RS-232 PCB Assembly
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REV.5 11/85

Section 7
General Information

7-1. This section of the manual contains generalized
user information as well as supplemental information to
the List of Replaceable Parts contained in Section 5.



List of Abbreviations and Symbols

A or amp
ac

af
a/d
assy
AWG
B
bed
°C
cap
ccw
cer
cermet
ckt
cm
cmrr
comp
cont
crt
cw
d/a
dac
dB
dc
dmm
dvm
elect
ext

oF
FET

freq
FSN

gd
Ge
GHz
gmv
gnd

hd

ampere
alternating current
audio frequency
analog-to-digital
assembly

american wire gauge
bel

binary coded decimal
Celsius

capacitor
counterclockwise
ceramic

ceramic to metal(seal)
circuit

centimeter

common mode rejection ratio
composition

continue

cathode-ray tube
clockwise
digital-to-analog
digital-to-analog converter
decibel

direct current

digital multimeter
digital voltmeter
electrolytic

external

farad

Fahrenheit
Field-effect transistor
flip-flop

frequency

federal stock number
gram

giga (10°)

guard

germanium

gigahertz

guaranteed minimum value
ground

henry

heavy duty

LED
LsB
LSD

NC

(-) or neg
NO

ns

opnl ampl
p

para

pcb

pF

pn

high frequency
hertz

integrated circuit
intermediate frequency
inch(es)

internal
input/output

kilo (10%)

kilohertz

kilohm(s)

Kilovolt(s)

low frequency
light-emitting diode
least significant bit
least significant digit
mega (109)

milli (1073)
milliampere(s)
maximum

metal film
megahertz

minimum

millimeter
millisecond

most significant bit
most significant digit
mean time between failures
mean time to repair
millivolt(s)
multivibrator
megohm(s)

nano (10-9)

not applicable
normally closed
negative

normally open
nanosecond
operational amplifier
pico (10-"?)
paragraph

printed circuit board
picofarad

part number

(+) or pos
pot

P-p

ppm
PROM

psi
RAM
rf

rms
ROM
s or sec
scope
SH

Si
serno
sr

Ta

tb

tc

tcxo

tp
uoru
uhf
us or us
uut

v

v

var
vco
vhf
vif

ww
xfmr
xstr
xtal
xtlo

positive

potentiometer
peak-to-peak

parts per million
programmablle read-only
memory

pound-force per square inch
random-access memory
radio frequency

root mean square
read-only memory
second (time)
oscilloscope

shield

silicon

serial number

shift register

tantalum

terminal board
temperature coefficient or
temperature compensating
temperature compensated
crystal oscillator

test point

micro (1079)

ultra high frequency
microsecond(s) (10-%)
unit under test

volt

voltage

variable

voltage controlled oscillator
very high frequency

very low frequency
watt(s)

wire wound

transformer

transistor

crystal

crystal oscillator

ohm(s)

micro (10-9)




Federal Supply Codes for Manufacturers

00213

Nytronics Comp. Group Inc.
Subsidiary of Nytronics Inc.
Formerly Sage Electronics
Rochester, New York

00327
Welwyn International, Inc.
Westlake, Ohio

00656
Aerovox Corp.
New Bedford, Massachusetts

00686
Film Capacitors, Inc.
Passaic, New Jersey

00779
AMP Inc.
Harrisburg, Pennsylvania

01121
Allen-Bradley Co.
Milwaukee, Wisconsin

01281

TRW Electronic Comp.
Semiconductor Operations
Lawndale, California

01295

Texas Instruments, Inc.
Semiconductor Group
Dallas, Texas

01537

Motorola Communications &
Electronics Inc.

Franklin Park, lllinois

01686
RCL Electronics Inc.
Manchester, New Hampshire

01730
Replaced by 73586

01884

Use 56289

Sprague Electric Co.
Dearborn Electronic Div.
Lockwood, Florida

02114
Ferroxcube Corp.
Saugerties, New York

02131

General Instrument Corp.
Harris ASW Div.
Westwood, Maine

02395
Rason Mfg. Co.
Brooklyn, New York

02533

Snelgrove, C.R. Co., Ltd.
Don Mills, Ontario, Canada
M3B 1M2

02606

Fenwal Labs

Div. of Travenal Labs.
Morton Grove, Illinois

02660

Bunker Ramo Corp., Conn Div.
Formerly Amphenol-Borg
Electric Corp.

Broadview, lllinois

02799
Areo Capacitors, Inc.
Chatsworth, California

03508

General Electric Co.
Semiconductor Products
Syracuse, New York

03614
Replaced by 71400

03651
Replaced by 44655

03797

Eldema Div.

Genisco Technology Corp.
Compton, California

03877
Transistron Electronic Corp.
Wakefield, Massachusetts

03888
KDI Pyrofilm Corp.
Whippany, New Jersey

03911

Clairex Electronics Div.
Clairex Corp.

Mt. Vernon, New York

03980
Muirhead Inc.
Mountainside, New Jersey

04009
Arrow Hart Inc.
Hartford, Connecticut

04062
Replaced by 72136

04202
Replaced by 81312

04217

Essex International Inc.
Wire & Cable Div.
Anaheim, California

04221

Aemco, Div. of
Midtex Inc.
Mankato, Minnesota

04222

AVX Ceramics Div.
AVX Corp.

Myrtle Beach, Florida

04423
Telonic Industries
Laguna Beach, California

04645
Replaced by 75376

04713

Motorola Inc. Semiconductor
Products

Phoenix, Arizona

04946
Standard Wire & Cable
Los Angeles, California

05082
Replaced by 94988

05236
Jonathan Mfg. Co.
Fullerton, California

05245

Components Corp. now
Corcom, Inc.

Chicago, lllinois

05277

Westinghouse Electric Corp.
Semiconductor Div.
Youngwood, Pennsylvania

05278
Replaced by 43543

05279

Southwest Machine &
Plastic Co.

Glendora, California

05397

Union Carbide Corp.
Materials Systems Div.
New York, New York

05571

Use 56289

Sprague Electric Co.
Pacific Div.

Los Angeles, California

05574
Viking Industries
Chatsworth, California

05704
Replaced by 16258

05820
Wakefield Engineering Inc.
Wakefield, Massachusetts

06001

General Electric Co.
Electronic Capacitor &
Battery Products Dept.
Columbia, South Carolina

06136
Replaced by 63743

06383
Panduit Corp.
Tinley Park, lllinois

06473

Bunker Ramo Corp.
Amphenol SAMS Div.
Chatsworth, California

06555
Beede Electrical instrument Co.
Penacook, New Hampshire

06739
Electron Corp.
Littleton, Colorado

06743
Clevite Corp.
Cleveland, Ohio

06751
Components, Inc. Semcor Div.
Phoenix, Arizona

06860
Gould Automotive Div.
City of Industry, California

06961

Vernitron Corp., Piezo
Electric Div.

Formerly Clevite Corp., Piezo
Electric Div.

Bedford, Ohio

06980

Eimac Div.

Varian Associates
San Carlos, California

07047
The Ross Milton Co.
South Hampton, Pennsylvania

07115
Replaced by 14674

07138

Westinghouse Electric Corp.,
Electronic Tube Div.
Horsehead, New York

07233

TRW Electronic Components
Cinch Graphic

City of Industry, California

07256

Silicon Transistor Corp.
Div. of BBF Group Inc.
Chelmsford, Massachusetts

07261
Aumet Corp.
Culver City, California

07263

Fairchild Semiconductor
Div. of Fairchild Camera
& Instrument Corp.
Mountain View, California

07344
Bircher Co., Inc.
Rochester, New York

07597

Burndy Corp.
Tape/Cable Div.
Rochester, New York

07792
Lerma Engineering Corp.
Northampton, Massachusetts

07910

Teledyne Semiconductor
Formerly Continental Device
Hawthorne, California

07933

Use 49956

Raytheon Co.
Semiconductor Div. HQ
Mountain View, California

08225
Industro Transistor Corp.
Long Island City, New York
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Federal Supply Codes for Manufacturers (cont)

08261
Spectra Strip Corp.
Garden Grove, California

08530
Reliance Mica Corp.
Brooklyn, New York

08806

General Electric Co.

Miniature Lamp Products Dept
Cleveland, Ohio

08863
Nylomatic Corp.
Norrisville, Pennsylvania

08988

Use 53085

Skottie Electronics Inc.
Archbald, Pennsylvania

09214

G.E. Co. Semi-Conductor
Products Dept.

Power Semi-Conductor
Products OPN Sec.
Auburn, New York

09353
C and K Components
Watertown, Massachusetts

09423
Scientific Components, Inc.
Santa Barbara, California

09922
Burndy Corp.
Norwalk, Connecticut

09969
Dale Electronics Inc.
Yankton, S. Dakota

10059

Barker Engineering Corp.
Formerly Amerace, Amerace
ESNA Corp.

Kenilworth, New Jersey

11236
CTS of Berne
Berne, Indiana

11237
CTS Keene Inc.
Paso Robles, California

11358

CBS Electronic Div.

Columbia Broadcasting System
Newburyport, Minnesota

11403
Best Products Co.
Chicago, lllinois

11503
Keystone Columbia Inc.
Warren, Michigan

11532
Teledyne Relays
Hawthorne, California

11711

General Instrument Corp.
Rectifier Division
Hicksville, New York

11726
Qualidyne Corp.
Santa Clara, California

12014
Chicago Rivet & Machine Co.
Bellwood, Illinois

12040
National Semiconductor Corp.
Danburry, Connecticut

12060
Diodes, Inc.
Chatsworth, California

12136
Philadelphia Handle Co.
Camden, New Jersey

12300

Potter-Brumfield Div.
AMF Canada LTD.
Guelph, Ontario, Canada

12323
Presin Co., Inc.
Shelton, Connecticut

12327

Freeway Corp. formerly

Freeway Washer & Stamping Co.
Cleveland, Ohio

12443

The Budd Co. Polychem Products
Plastic Products Div.

Bridgeport, Pennsylvania

12615
U.S. Terminals Inc.
Cincinnati, Ohio

12617
Hamlin Inc.
Lake Mills, Wisconsin

12697
Clarostat Mfg. Co.
Dover, New Hampshire

12749
James Electronics
Chicago, lllinois

12856
Micrometals
Sierra Madre, California

12954
Dickson Electronics Corp.
Scottsdale, Arizona

12969
Unitrode Corp.
Watertown, Massachusetts

13103
Thermalloy Co., Inc.
Dallas, Texas

13327
Solitron Devices Inc.
Tappan, New York

13511

Amphenol Cadre Div.
Bunker-Ramo Corp.
Los Gatos, California

13606

Use 56289

Sprague Electric Co.
Transistor Div.

Capncord, New Hampshire

13839
Replaced by 23732

14099
Semtech Corp.
Newbury Park, California

14140

Edison Electronic Div.

Mc Gray-Edison Co.
Manchester, New Hampshire

14193

Cal-R-inc. formerly
California Resistor, Corp.
Santa Monica, California

14298

American Components, Inc.
an Insilco Co.
Conshohocken, Pennsylvania

14655

Cornell-Dublier Electronics
Division of Federal Pacific
Electric Co. Govt. Control Dept.
Newark, New Jersey

14752
Electro Cube Inc.
San Gabriel, California

14869
Replaced by 96853

14936

General Instrument Corp.

Semi Conductor Products Group
Hicksville, New York

15636
Elec-Trol Inc.
Saugus, California

15801
Fenwal Electronics Inc.

Div. of Kidde Walter and Co., Inc.

Framingham, Massachusetts

15818

Teledyne Semiconductors,
formerly Amelco Semiconductor
Mountain View, California

15849

Litton Systems Inc. Useco Div.
formerly Useco Inc.

Van Nuys, California

15898

International Business
Machines Corp.

Essex Junction, Vermont

15909
Replaced by 14140

16258
Space-Lok Inc.
Burbank, California

16299

Corning Glass

Electronic Components Div.
Raleigh, North Carolina

16332
Replaced by 28478

16473

Cambridge Scientific Ind.
Div. of Chemed Corporation
Cambridge, Maryland

16742

Paramount Plastics
Fabricators, Inc.
Downey, California

16758

Delco Electronics

Div. of General Motors Corp.
Kokomo, Indiana

17001
Replaced by 71468

17069
Circuit Structures Lab.
Burbank, California

17338
High Pressure Eng. Co., Inc.
Oklahoma City, Oklahoma

17545
Atlantic Semiconductors, Inc.
Asbury Park, New Jersey

17856
Siliconix, Inc.
Santa Clara, California

17870
Replaced by 14140

18178
Vactec Inc.
Maryland Heights, Missouri

18324
Signetics Corp.
Sunnyvale, California

18612

Vishay Resistor Products Div.
Vishay Intertechnology Inc.
Malvern, Pennsylvania

18736
Voltronics Corp.
Hanover, New Jersey

18927

GTE Sylvania Inc.
Precision Material Group
Parts Division

Titusville, Pennsylvania

19451
Perine Machinery & Supply Co.
Seattle, Washington

19701
Electro-Midland Corp.
Mepco-Electra Inc.
Mineral Wells, Texas

20584
Enochs Mfg. Inc.
Indianapolis, Indiana




Federal Supply Codes for Manufacturers (cont)

20891
Self-Organizing Systems, Inc.
Dallas, Texas

21604
Bucheye Stamping Co.
Columbus, Ohio

21845

Solitron Devices Inc.
Transistor Division
Riveria Beach, Florida

22767
ITT Semiconductors
Palo Alto, California

23050
Product Comp. Corp.
Mount Vernon, New York

23732
Tracor Inc.
Rockville, Maryland

23880
Stanford Applied Engrng.
Santa Clara, California

23936

Pamotor Div., Wm. J. Purdy Co.

Burlingame, California

24248
Replaced by 94222

24355
Analog Devices Inc.
Norwood, Massachusetts

24655
General Radio
Concord, Massachusetts

24759
Lenox-Fugle Electronics Inc.
South Plainfield, New Jersey

25088
Siemen Corp.
Isilen, New Jersey

25403

Amperex Electronic Corp.
Semiconductor &
Micro-Circuits Div.
Slatersville, Rhode Island

27014
National Semiconductor Corp.
Santa Clara, California

27264
Molex Products
Downers Grove, lllinois

28213

Minnesota Mining & Mfg. Co.
Consumer Products Div.

St. Paul, Minnesota

28425

Serv-/-Link formerly
Bohannan Industries
Fort Worth, Texas

28478

Deltrol Controls Div.
Deltrol Corporation
Milwaukee, Wisconsin

28480

Hewlett Packard Co.
Corporate HQ

Palo Alto, California

28520
Heyman Mfg. Co.
Kenilworth, New Jersey

29083
Monsanto, Co., Inc.
Santa Clara, California

29604
Stackpole Components Co.
Raleigh, North Carolina

30148
AB Enterprise Inc.
Ahoskie, North Carolina

30323
lllinois Tool Works, Inc.
Chicago, lllinois

31091
Optimax Inc.
Colmar, Pennsylvania

32539
Mura Corp.
Great Neck, New York

32767
Griffith Plastic Corp.
Burlingame, California

32879

Advanced Mechanical
Components
Northridge, California

32897

Erie Technological Products, Inc.
Frequency Control Div.

Carlisle, Pennsylvania

32997

Bourns Inc.

Trimpot Products Division
Riverside, California

33173

General Electric Co.
Products Dept.
Owensboro, Kentucky

34333
Silicon General
Westminister, California

34335
Advanced Micro Devices
Sunnyvale, California

34802
Electromotive Inc.
Kenilworth, New Jersey

37942
P.R. Mallory & Co., Inc.
Indianapolis, Indiana

42498
National Radio
Melrose, Massachusetts

43543

Nytronics Inc.
Transformer Co. Div.
Geneva, New York

44655
Ohmite Mfg. Co.
Skokie, lllinois

49671
RCA Corp.
New York, New York

49956
Raytheon Company
Lexington, Massachusetts

50088
Mostek Corp.
Carrollton, Texas

50579
Litronix Inc.
Cupertino, California

51605
Scientific Components Inc.
Linden, New Jersey

53021
Sangamo Electric Co.
Springfield, lllinois

54294

Cutler-Hammer Inc. formerly
Shallcross, A Cutter-Hammer Co.
Selma, North Carolina

55026

Simpson Electric Co.

Div. of Am. Gage and Mach. Co.
Elgin, lllinois

56289
Sprague Electric Co.
North Adams, Massachusetts

58474
Superior Electric Co.
Bristol, Connecticut

60399

Torin Corp. formerly
Torrington Mfg. Co.
Torrington, Connecticut

63743
Ward Leonard Electric Co., Inc.
Mount Vernon, New York

64834
West Mfg. Co.
San Francisco, California

65092
Weston Instruments Inc.
Newark, New Jersey

66150

Winslow Tele-Tronics Inc.
Eaton Town, New Jersey
70485

Atlantic India Rubber Works
Chicago, lllinois

70563
Amperite Company
Union City, New Jersey

70903
Belden Corp.
Geneva, lllinois

71002
Birnback Radio Co., Inc.
“reeport, New York

71400

Bussmann Mfg.

Div. of McGraw-Edison Co.
Saint Louis, Missouri

71450
CTS Corp.
Elkhart, Indiana

71468
ITT Cannon Electric Inc.
Santa Ana, California

71482
Clare, C.P. & Co.
Chicago, lllinois

71590

Centrelab Electronics
Div. of Globe Union Inc.
Milwaukee, Wisconsin

71707
Coto Coil Co,, Inc.
Providence, Rhode Island

71744
Chicago Miniature Lamp Works
Chicago, lllinois

71785
TRW Electronics Components

Cinch Connector Operations Div.

Elk Grove Village
Chicago, lilinois

72005
Wilber B. Driver Co.
Newark, New Jersey

72092
Replaced by 06980

72136
Electro Motive Mfg. Co.
Williamantic, Connecticut

72259
Nytronics Inc.
Pelham Manor, New Jersey

72619

Dialight Div.

Amperex Electronic Corp.
Brooklyn, New York

72653

G.C. Electronics

Div. of Hydrometals, Inc.
Brooklyn, New York

72665

Replaced by 90303
72794

Dzus Fastener Co., Inc.
West Islip, New York

72928

Gulton Ind. Inc.
Gudeman Div.
Chicago, lllinois




Federal Supply Codes for Manufacturers (cont)

72982
Erie Tech. Products Inc.
Erie, Pennsylvania

73138

Bechman Instrument Inc.
Helipot Division
Fullerton, California

73293

Hughes Aircraft Co.
Electron Dynamics Div.
Torrance, California

73445
Amperex Electronic Corp.
Hicksville, New York

73559
Carling Electric Inc.
West Hartford, Connecticut

73586
Circle F Industries
Trenton, New Jersey

73734
Federal Screw Products, Inc.
Chicago, lllinois

73743
Fischer Special Mfg. Co.
Cincinnati, Ohio

73899

JFD Electronics Co.
Components Corp.
Brooklyn, New York

73949
Guardian Electric Mfg. Co.
Chicago, lllinois

74199
Quan Nichols Co.
Chicago, lllinois

74217
Radio Switch Corp.
Marlboro, New Jersey

74276

Signalite Div.

General Instrument Corp.
Neptune, New Jersey

74306
Piezo Crystal Co.
Carlisle, Pennsylvania

74542
Hoyt Elect. Instr. Works
Penacook, New Hampshire

74970
Johnson E.F., Co.
Waseca, Minnesota

75042

TRW Electronics Components
IRC Fixed Resistors
Philadelphia, Pennsylvania

75376
Kurz-Kasch Inc.
Dayton, Ohio

75378
CTS Knights Inc.
Sandwich, lllinois

75382
Kulka Electric Corp.
Mount Vernon, New York

75915
Littlefuse Inc.
Des Plaines, lllinois

76854

Oak Industries Inc.
Switch Div.

Crystal Lake, lliinois

77342

AMF Inc.

Potter & Brumfield Div.
Princeton, Indiana

77638

General Instrument Corp.
Rectifier Division
Brooklyn, New York

77969
Rubbercraft Corp. of CA. LTD.
Torrance, California

78189

Shakeproof

Div. of lilinois Tool Works Inc.
Elgin, Illinois

78277
Sigma Instruments, Inc.
South Braintree, Massachusetts

78488
Stackpole Carbon Co.
Saint Marys, Pennsylvania

78553

Eaton Corp. Engineered
Fastener Div.
Tinnerman Plant
Cleveland, Ohio

79136
Waldes Kohinoor Inc.
Long Island City, New York

79497
Western Rubber Company
Goshen, Indiana

79963
Zierick Mfg. Corp.
Mt. Kisko, New York

80031

Electro-Midland Corp.

Mepco Div.

A North American Phillips Co.
Norristown, New Jersey

80145

LFE Corp., Process Control Div.

formerly APl Instrument Co.
Chesterland, Ohio

80183

Use 56289

Sprague Products

North Adams, Massachusetts

80294
Bourns Inc., Instrument Div.
Riverside, California

80583
Hammarlund Mfg. Co., Inc.
Red Bank, New Jersey

80640
Arnold Stevens, Inc.
South Boston, Massachusetts

81073
Grayhill, Inc.
La Grange, lllinois

81312

Winchester Electronics

Div. of Litton Industries Inc.
Oakville, Connecticut

81483
Therm-O-Disc Inc.
Mansfield, Ohio

81483
International Rectifier Corp.
Los Angeles, California

81590
Korry Mfg. Co.
Seattle, Washington

81741
Chicago Lock Co.
Chicago, lllinois

82305
Palmer Electronics Corp.
South Gate, California

82389
Switchcraft Inc.
Chicago, Illinois

82415

North American Phillips
Controls Corp.
Frederick, Maryland

82872
Roanwell Corp.
New York, New York

82877
Rotron Inc.
Woodstock, New York

82879
ITT Royal Electric Div.
Pawtucket, Rhode Island

83003
Varo Inc.
Garland, Texas

83058

The Carr Co., United Can Div.

of TRW
Cambridge, Massachusetts

83298

Bendix Corp.

Electric Power Div.
Eatontown, New Jersey

83330
Herman H. Smith, Inc.
Brooklyn, New York

83478

Rubbercraft Corp.

of America, Inc.

West Haven, Connecticut

83594

Burroughs Corp.

Electronic Components Div.
Plainfield, New Jersey

83740

Union Carbide Corp.

Battery Products Div.

formerly Consumer Products Div.
New York, New York

84171
Arco Electronics
Great Neck, New York

84411

TRW Electronic Components
TRW Capacitors

Ogallala, Nebraska

84613
Fuse Indicator Corp.
Rockville, Maryland

84682

Essex International Inc.
Industrial Wire Div.
Peabody, Massachusetts

86577

Precision Metal Products
of Malden Inc.

Stoneham, Massachusetts

86684

Radio Corp. of America
Electronic Components Div.
Harrison, New Jersey

86928
Seastrom Mfg. Co., Inc.
Glendale, California

87034

llluminated Products Inc.
Subsidiary of Oak Industries Inc.
Anahiem, California

88219

Gould Inc.

Industrial Div.
Trenton, New Jersey

88245

Litton Systems Inc.
Useco Div.

Van Nuys, California

88419

Cornell-Dubilier Electronic Div.
Federal Pacific Co.
Fuquay-Varian, North Carolina

88486
Plastic Wire & Cable
Jewitt City, Connecticut

88690
Replaced by 04217

89536
John Fluke Mfg. Co., Inc.
Seattle, Washington

89730
G.E. Co., Newark Lamp Works
Newark, New Jersey
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Federal Supply Codes for Manufacturers (cont)

90201

Mallory Capacitor Co.

Div. of P.R. Mallory Co., Inc.
Indianapolis, Indiana

90211

Use 56365
Square D Co.
Chicago, lllinois

90215
Best Stamp & Mfg. Co.
Kansas City, Missouri

90303

Mallory Battery Co.
Div. of Mallory Co., Inc.
Tarrytown, New York

91094

Essex International Inc.
Suglex/IWP Div.
Newmarket, New Hampshire

91293
Johanson Mig. Co.
Boonton, New Jersey

91407
Replaced by 58474

91502
Associated Machine
Santa Clara, California

91506
Augat Inc.
Attleboro, Massachusetts

91637
Dale Electronics Inc.
Columbus, Nebraska

91662
Elco Corp.
Willow Grove, Pennsylvania

91737

Use 71468

Gremar Mfg. Co., Inc.
ITT Cannon/Gremar
Santa Ana, California

91802
Industrial Devices, Inc.
Edgewater, New Jersey

91833
Keystone Electronics Corp.
New York, New York

91836
King’s Electronics Co., Inc.
Tuckahoe, New York

91929

Honeywell Inc.
Micro Switch Div.
Freeport, illinois

91934

Miller Electric Co., Inc.
Div. of Aunet
Woonsocket, Rhode Island

52194
Alpha Wire Corp.
Elizabeth, New Jersey

93332
Sylvania Electric Products

Semiconductor Products Div.

Woburn, Massachusetts

94145
Replaced by 49956

94154

Use 94988

Wagner Electric Corp.
Tung-Sol Div.
Newark, New Jersey

94222

Southco Inc. formerly
South Chester Corp.
Lester, Pennsylvania

95146

Alco Electronic Products Inc.

Lawrence, Massachusetts

95263
Leecraft Mfg. Co.
Long Island City, New York

95264
Replaced by 98278

95275
Vitramon Inc.
Bridgeport, Connecticut

95303

RCA Corp.
Receiving Tube Div.
Cincinnati, Ohio

95348
Gordo’s Corp.
Bloomfield, New Jersey

95354
Methode Mfg. Corp.
Rolling Meadows, lllinois

95712

Bendix Corp.

Electrical Components Div.
Microwave Devices Plant
Franklin, Indiana

95987
Weckesser Co. Inc.
Chicago, lllinois

96733
San Fernando Electric Mfg. Co.
San Fernando, California

96853
Gulton Industries Inc. )
Measurement and Controls Div.

formerly Rustrak Instruments Co.

Manchester, New Hampshire

96881
Thomson Industries, Inc.
Manhasset, New York

97540

Master Mobile Mounts, Div. of
Whitehall Electronics Corp.
Ft. Meyers, Florida

97913

Industrial Electronic
Hardware Corp.
New York, New York

97945
Penwalt Corp.

SS White Industrial Products Div.

Piscataway, New Jersey

97966
Replaced by 11358

98094
Replaced by 49956

98159
Rubber-Teck, Inc.
Gardena, California

98278

Malco A Microdot Co.,, Inc.
Connector & Cable Div.
Pasadena, California

98291
Sealectro Corp.
Mamaroneck, New York

98388

Royal Industries
Products Div.

San Diego, California

98743
Replaced by 12749

98925
Replaced by 14433

99120
Plastic Capacitors, Inc.
Chicago, lllinois

99217

Bell Industries Elect.

Comp. Div.

formerly Southern Elect. Div.
Burbank, California

99392
STM
Oakland, California

99515

ITT Jennings Monrovia Plant

Div. of ITT Jennings formerly
Marshall Industries Capacitor Div.
Monrovia, California

99779

Use 29587

Bunker-Ramo Corp.
Barnes Div.

Landsdowne, Pennsylvania

99800

American Precision Industries Inc.
Delevan Division

East Aurora, New York

99942

Centrelab Semiconductor
Centrelab Electronics Div. of
Globe-Union Inc.

El Monte, California

Toyo Electronics
(R-Ohm Corp.)
Irvine, California

National Connector
Minneapolis, Minnesota
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U.S. SALES AREAS for all Fluke products

AL, Huntsville

John Fluke Mfg. Co., Inc.
4920 Corporate Drive
Suite J

Huntsville, AL 35805-6202
(205) 830-9671

AZ, Tempe

John Fluke Mfg. Co., Inc.
2211 S. 48th Street
Suite B

Tempe, AZ 85282

(602) 438-8314

CA, Burbank

John Fluke Mfg. Co., Inc.
2020 N. Lincoln Street
Burbank, CA 91504

(213) 849-7181

Irvine

P.O. Box 19676

Irvine, CA 92713-9676
16969 Von Karman
Suite 100

Irvine, CA 92714

(714) 863-9031

San Diego

John Fluke Mfg. Co., Inc.
4540 Kearny Villa Road
Suite 115

San Diego, CA 92123
(619) 292-7656

Santa Clara

John Fluke Mfg. Co., Inc.
2300 Walsh Ave., Bldg. K
Santa Clara, CA 95051
(408) 727-0513

CO, Denver

John Fluke Mfg. Co., Inc.
14180 E. Evans Ave.
Aurora, CO 80014

(303) 695-1000

CT, Hartford
John Fluke Mfg. Co,, Inc.
Glen Lochen East

41-C New London Turnpike

Glastonbury, CT 06033
(203) 659-3541

FL, Clearwater

(813) 799-0087

Orlando

John Fluke Mfg. Co.,Inc.
940 N. Fern Creek Ave.
Orlando, FL 32803
(305) 896-4881

Tampa
(813) 251-9211

GA, Atlanta
John Fluke Mfg. Co,, Inc.

2600 Delk Road
Suite 150

Marietta, GA 30067
(404) 953-4747

IL, Chicago

John Fluke Mfg. Co., Inc.

1150 W. Euclid Avenue
Palatine, IL 60067
(312) 398-0850

(312) 392-9510

IN, Indianapolis
John Fluke Mfg. Co., Inc.

8777 Purdue Road
Suite 101

Indianapolis, IN 46268
(317) 875-7870

MA, Billerica

John Fluke Mfg. Co,, Inc.

900 Middlesex Turnpike
Building 8

Billerica, MA 01821

(617) 663-2400

MD, Baltimore
(301) 792-7060

Rockville

John Fluke Mfg. Co., Inc.

5640 Fishers Lane
Rockville, MD 20852
(301) 7701570

M|, Detroit
John Fluke Mfg. Co,, Inc.

33031 Schoolcraft
Livonia, MI 48150
(313) 522-9140

MN, Bloomington
John Fluke Mfg. Co., Inc.
1801 E. 79th St., Suite 9
Bloomington, MN 55420
(612) 854-5526

MO, St. Louis
John Fluke Mfg. Co., Inc.
2029 Woodland Parkway
Suite 105
St. Louis, MO 63146
(314) 993-3805

NC, Greensboro
John Fluke Mfg. Co., Inc.
1310 Beaman Place
Greensboro, NC 27408
(919) 273-1918

NJ, Paramus
John Fluke Mfg. Co., Inc.
P.O. Box 930
Paramus, NJ 07653-0930
West 75 Century Road
Paramus, NJ 07652
(201) 262-9550

NY, Rochester
John Fluke Mfg. Co., Inc.
4515 Culver Road
Rochester, NY 14622
(716) 323-1400

OH, Cleveland
John Fluke Mfg. Co., Inc.
7830 Freeway Circle
Middleburg Heights, OH 44130
(216) 234-4540

Columbus
(614) 889-5715

Dayton

John Fluke Mfg. Co., Inc.
4756 Fishburg Rd.
Dayton, OH 45424

(513) 233-2238

PA, Malvern
John Fluke Mfg. Co., Inc.
200 Lindenwood Drive
Malvern, PA 19355
(215) 647-9550

TX, Dallas
John Fluke Mfg. Co., Inc.
1801 Royal Lane
Suite 307
Dallas, TX 75229
(214) 869-0311

San Antonio

John Fluke Mfg. Co., Inc.
10417 Gulfdale

San Antonio, TX 78216
(512) 340-1011

WA, Seattle
John Fluke Mfg. Co,, Inc.
5020 148th Ave. N.E.
Suite 110
Redmond, WA 98052
(206) 881-6966

Service Center Areas

CA, Burbank (213) 849-7181
CA, Santa Clara (408) 727-0513
CO, Denver (303) 695-1000

FL, Orlando (305) 896-4881

IL, Chicago (312) 392-9510
MA, Billerica (617) 663-2400
MD, Rockville (301) 770-1570
NJ, Paramus (201) 262-9550
TX, Dallas (214) 869-0311

WA, Everett (206) 356-5560

For more information on Fluke products or Sales Offices you may dial (800) 426-0361 toll-free in most of the U.S.A.
From Alaska, Hawaii, or Washington phone (206) 356-5400. From Canada and other countries phone (206) 356-5500.

FLU K E John Fluke Mfg. Co., Inc., P.O. Box C9090, Everett, WA 98206
Fluke (Holland) B.V,, P.O. Box 2269, 5600 CG, Eindhoven, The Netherlands. Phone (040) 458045, TLX 51846
® Lithoin U.S.A. 11/85




INTERNATIONAL SALES OFFICES

Argentina

Coasin SA.

Virrey del Pino 4071 DEP E-1
1430 CAP FED

Buenos Aires, Argentina

Tel: (1) 552-5248, TLX: (390) 22284

Australia ®

Elmeasco Instruments Pty, Ltd.

P.O. Box 30

Concord, N.SW. 2137

Australia

Tel: (2) 736-2888, TLX: (790) AA25887

Elmeasco Instruments Pty, Ltd.

P.O. Box 623

12 Maroondah Highway

Ringwood, Victoria 3134

Australia

Tel: (3) 879-2322, TLX: (790) AA36206

Elmeasco Instruments Pty, Ltd.
Professional Suites Bidg.

G.P.O. Box 2360

Brisbane 4001, Australia

Tel: (7) 369-8688, TLX: (790) AA44062

Elmeasco Instruments Pty, Ltd.
G.P.O. Box 1240
Adelaide, South Australia 5001
Tel: (8) 271-1839

Elmeasco Instruments Pty, Ltd.
P.O. Box 95

Gosnells, West Australia 6110
Australia

Tel: (9) 398-3362

Austria m

Walter Rekirsch Elektronische
Gerate GmbH & Co.

Vertrieb KG

Obachgasse 28

1220 Vienna, Austria

Tel: (222) 235555, TLX: (847) 134759

Bahrain

Basma

P.O. Box 5701

Manama, Bahrain

Tel: 251-364; TLX: (955) 9003

Bangladesh @

Motherland Corporation
24 Hatkhola Road, Tikatuli
Dacca-3, Bangladesh

Tel: 257249 or 255776
TLX: (950) 642022

Belgium m

Fluke (Belgium) S.A./N.V.

6 Rue de Geneve

1140 Brussels

Belgium

Tel: (2) 2164090, TLX: (846) 26312

Bolivia ®

Coasin Bolivia S.R.L.

Casilla 7295

La Paz, Bolivia

Tel: (2) 40962, TLX: (336) 5255

Brazil @

Hi-Tek Eletronica Ltda.

Al. Amazonas 422,

Alphaville, Barueri,

CEP 06400, Sao Paulo, Brazil

Tel: (11) 421-5477, TLX: (391) 01135589

Brunei ®

Rank O'Connor’s Berhad
No. 8 BIk D

Sufri Shophouse Complex
Mile 1 Jalan Tutong
Bandar Seri Begawan
Negara Brunei Darussalam
Tel: (2) 23109 or 23557
TLX: (799) 2265 RANKOC

Canada ®

Allan Crawford Assoc,, Ltd.

5835 Coopers Avenue

Mississauga, Ontario

L4Z 1Y2 Canada

Tel: (416) 890-2010, TLX: 0696 1235

Allan Crawford Assoc.,, Ltd.
7018 Cote de Liesse

St. Laurent, Quebec

H4T 1E7 Canada

Tel: (514) 731-8564

TLX: 05824944

Allan Crawford Assoc., Ltd.

2625 Queensview Drive

Ottawa, Ontario

K2B 8K2 Canada

Tel: (613) 596-9300, TLX: 0533600

Allan Crawford Assoc., Ltd.

Suite No. 106

4180 Lougheed Hwy.

Burnaby, British Columbia

V5C 6A7 Canada

Tel: (604) 294-1326, TLX: 0454247

Allan Crawford Assoc., Ltd.

1935 30th Avenue, N.E.

Calgary, Alberta

T2E 6Z5 Canada

Tel: (403) 230-1341, TLX: 03821186

Allan Crawford Assoc., Ltd.
800 Windmill Road

Suite 205

Dartmouth, N.S.

B3B 1L1 Canada

Tel: (902) 463-8640

Chile ®

Intronica Chile, Ltda.

Manuel Montt 024-0Of. D

Casilla 16228

Santiago 9, Chile

Tel: (2) 44940, TLX: (332) 240301

China, Peoples Republic of @
Fluke International Corp.
P.O. Box C9090 M/S 206A
Everett, WA 98206 U.S.A.

Tel: (206) 356-5511

TLX: 185103 FLUKE UT

Colombia e

Sistemas E Instrumentacion, Ltda.
Carrera 13, No. 37-43, Of. 401

Ap. Aereo 29583

Bogota DE, Colombia

Tel: 232-4532, TLX: (396) 45787

Cyprus m

Chris Radiovision, Ltd.

P.O. Box 1989

Nicosia, Cyprus

Tel: (21) 66121, TLX: (826) 2395

Cyprus, Northern

Ucok Buroteknik

2C & 2D Muftu Ziyai Street
Lefkosa, Northern Cyprus
Mersin 10, Turkey

Tel: (741) 367-20-71777
TLX: (821) 57267

Czechoslovakia =

Amtest Associates Ltd.

Clarence House

31 Clarence Street

Staines, Middlesex TW18 4SY
England

Tel: (784) 63555, TLX: (851) 928855

Denmark »

Tage Olsen A/S

Ballerup Byvej 222

2750 Ballerup

Denmark

Tel: (2) 658111, TLX: (855) 35293

Ecuador @
Proteco Coasin Cia., Ltda.
P.O. Box 228-A
Ave. 12 de Octubre 2285
y Orellana
Quito, Ecuador
Tel: (2) 529684, TLX: (393) 2865

Proteco Coasin Cia,, Ltda.
P.O. Box 9733
Ave. Principal No. 204

y Calle Segunda
Urbanizacion Miraflores
Guayaquil, Ecuador
Tel: (4) 387519

Egypt and Sudan =

Electronic Engineering Liaison Office
P.O. Box 2891 Horreya

Heliopolis, Cairo

Egypt

Tel: (2) 695705, TLX: (927) 22782

England m

Fluke GB, Ltd.

Colonial Way

Watford, Herts,

WD2 4TT England

Tel: (923) 40511, TLX: (851) 934583

Fiji ®

Awa Fiji

47 Forster Road

Walu Bay

Suva, Fiji

Tel: 312079, TLX: (792) FJ2347

Finland »

Instrumentarium Elektroniiki oy
P.O. Box 64

02631 Espoo 63

Finland

Tel: (0) 5281, TLX: (857) 124426

France m

M.B. Electronique S.A.

606, Rue Fourney

P.O. Box 31

78530 BUC, France

Tel: (3) 956-8131, TLX: (842) 695414

Py D 4R, Wl

Amtest Associates Ltd.
Clarence House, 31 Clarence St.
Staines, Middlesex TW18 4SY
United Kingdom

Tel: (784) 63555, TLX: (851) 928855

Germany, West

Fluke (Deutschland) GmbH
Oskar-Messter-Strasse 18

8045 Ismaning/Munich

West Germany

Tel: (89) 96050, TLX: (841) 0522472
Rapifax: 49-89-9605166

Fluke (Deutschland) GmbH

Viertriebsburo - Dusseldorf
Meineckestrasse 53, D-4000 Dusseldorf-30
West Germany

Tel: (211) 450831, TLX: (841) 17-2114233

Fluke (Deutschland) GmbH
Vertriebsburo - Hamburg
Habichthorst 42

D-2000 Hamburg 61

West Germany

Tel: (40) 5519031, TLX: (841) 02174556

Greecem

Hellenic Scientific Representations Ltd.
11, Vrassida Street

Athens 612, Greece

Tel: (1) 711140, TLX: (863) 219330

Hong Kong ©

Schmidt & Co (H.K), Ltd

18th Floor, Great Eagle Centre
23 Harbour Road

Wanchai, Hong Kong

Tel: (5) 8330-222

TLX: (780) 74766 or (780) 76762

Hungary »

Amtest Associates Ltd.

Clarence House, 31 Clarence St.
Staines, Middlesex TW18 4SY
United Kingdom

Tel: (784) 63555, TLX: (851) 928855

India ®

Hinditron Services Pvt,, Ltd.
69/A.L. Jagmohandas Marg
Bombay 400 006, India

Tel: (22) 8121316, 8125344, TLX: (953) 112326

Hinditron Services Pvt, Ltd.

8th Main Road

33/44A Raj Mahal Vilas Extension
Bangalore 560 080, India

Tel: (910) 33139, 367289; TLX: (953) 845741

Hinditron Services Pwt. Ltd.
5th Floor, “Castle House”
5/1A, Hungerford St.
Calcutta 700 017, India

Tel: 33-434628, TLX: 21-4153

Hinditron Services Pvt. Ltd.

204-5-6 Hemkunt Tower

98 Nehru Place

New Delhi, 110019, India

Tel: (910) 640380, TLX: (953) 3161458

Hinditron Services Pvt. Ltd.
1-1-58/1to 1-1-58/11

Sarojini Devi Road

Secunderabad 500 003, India

Tel: (842) 821117, TLX: (953) 1556973

Indonesia ®

P.T. Dwi Tunggal Jaya Sakti

P.O. Box 4435

Wisma Harapan Bldg. 14th

JI. Jend. Sudirman Kav. 34
Jakarta Pusat, Indonesia

Tel: (21) 584685, TLX: (796) 47308

Ireland m

Euro Instruments & Electronics Ltd.
Euro House

Swords Road, Santry

Dublin 9, Ireland

Tel: (1) 425666, TLX: (851) 31821

Israel m

R.D.T. Electronics Engineering Ltd.
P.O. Box 43137

Tel Aviv 61430

Israel

Tel: (3) 483211, TLX: (922) 32143

Raly m

Sistrel S.p.A.

Via Pelizza da Volpedo 59

20092 Cinisello Balsamo

Milan, Italy

Tel: (2) 6181893, TLX: (843) 334643

Sistrel S.p.A.

Via Giuseppe Armellini No. 39
00143 Rome, Italy

Tel: (6) 591-5551, TLX: (843) 680356

Sistrel S.p.A.

Via Cinta

Parco S. Paolo 35
80126 Naples, Italy
Tel: (81) 7679700

Japan e

John Fluke Mfg. Co., Inc.

Japan Branch

Sumitomo Higashi Shinbashi Bldg.
1-1-11 Hamamatsucho

Minato-ku, Tokyo 105, Japan

Tel: (3) 434-0181, TLX: (781) 2424331
FAX: 81-3-434-0170

John Fluke Mfg. Co., Inc.
Japan Branch
Katsushige Building
2-45 Kohraibashi
Higashi-ku, Osaka 541
Japan

Tel: (6) 229-0871

FLUKE

John Fluke Mfg. Co., Inc. / PO Box C9090 / Everett, WA 98206 / (206) 356 5400
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Korea, Republic of ®

Myoung Corporation

Rm #1501, Sinsong Bldg

25-4 Yeouido-Dong, Young Deung Po-ku
Seoul 150, Korea

Tel: (2) 784-9942, TLX: K24283

Kuwait m

Al Bahar International Group

P.O. Box 26672 Safat

Kuwait, Arabian Guif

Tel: 848601, 847598; TLX: (959) 44822

Lebanon and Jordan »
Mabek (Electronics Division)
P.O. Box 13-5657

Beirut, Lebanon

Tel: 812523, TLX: (923) 22889

Malaysia ®

Mecomb Malaysia SND BHD

Lot 20, Jalan 225

P.O. Box 24

Petaling Jaya, Malaysia

Tel: (3) 743422, TLX: (784) MA37764

Maltam

Fabian Enterprises

20, Msida Road

Gzira, Malta

Tel: 513283740216, TLX: (838) 1837

Mexico ®

Industrial, S.A. (Mexel)

Diagonal No. 27

Entre Calle de Eugenia Y Ave
Colonia del Valle

C.P. 03100, Mexico

Tel: (5) 660-4323, TLX: (383) 1771038

Morocco m

Oussama S.A.

Angle Boulevard Emile Zola et
Rue Rethel

P.O. Box 2007 Casa

Casablanca

Morocco

Tel: 24-13-38, TLX: 22730 M

Nepal e

Associated Enterprises
GPO Box 790, Pyaphal Tole
Kathmandu, Nepal

Tel: 13868

Netheriands m -

Fluke (Holland) B.V.

P.O. Box 2269

5600 CG Eindhoven

Netherlands

Tel: (40) 458045, TLX: (844) 51846

Fluke (Nederland) B.V.
Gasthuisring 14

P.0.Box 115

5000 AC Tilburg

The Netherlands

Tel: (13) 352455, TLX: (844) 52683

New Zealand ©

Northrop Instruments & Systems, Ltd.
Information Technology Group

459 Khyber Pass Road

Private Bag, Newmarket

Auckland 1, New Zealand

Tel: (9) 501-801; TLX: (791) 21570

Northrop Instruments & Systems Ltd.
Information Technology Group

First Floor, Northrop Bldg.

189-191 Willis Street

P.O. Box 2406

Wellington, New Zealand

Tel: (4) 856-658, TLX: (791) 3380

Northrop Instruments & Systems Ltd.
Information Technology Group

110 Mandeville Street

P.O. Box 8388

Christchurch, New Zealand

Tel: (3) 488-874, TLX: (791) 4801

Norway m

Morgenstierne & Co A/S
Konghellegate 3

P.O. Box 6688, Rodelokka

Oslo 5, Norway

Tel: (2) 356110, TLX: (856) 71719

Oman =

OHI Telecommunications
P.O. Box 889

Muscat

Sultanate of Oman

Tel: 603606, TLX: (926) 5052

Pakistan @

International Operations (PAK), Ltd.
505 Muhammadi House

1I. Chundrigar Road

P.O. Box 5323, Karachi, Pakistan
Tel: (21) 221127, TLX: (952) 24494

Peru ®

Importaciones y Representaciones
Electronicas S.A.

Avda. Franklin D. Roosevelt 105

Lima 1, Peru

Tel: (14) 28-8650, TLX: (394) 25663

Philippines, Republic of ®

Spark Radio & Electronics, Inc.

452 Shaw Boulevard

Mandaluyong, Metro Manila

Republic of Philippines

Tel: (2) 775192, TLX: (722 or 732) 27901

Poland =

Amtest Associates Ltd.

Clarence House, 31 Clarence St.
Staines, Middlesex TW18 4SY
England
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Appendix 7A
Manual Change Information

INTRODUCTION

This appendix contains information necessary to
backdate the manual to conform with earlier pcb
configurations. To identify the configuration of the pcb’s
used in your instrument, refer to the revision letter
(marked in ink) on the component side of each pcb
assembly. Table 7A-1 defines the assembly revision levels
documented in this manual.

NEWER INSTRUMENTS

As changes and improvements are made to the
instrument, they are identified by incrementing the
revision letter marked on the affected pcb assembly.
These changes are documented on a supplemental
change/errata sheet which, when applicable, is inserted at
the front of the manual.

7A-1
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Table 7A-1. Manual Status Information

I?)erf Assembly F'lu kte X = The PCB revision levels documented in this manual.
. ar
°';'\,‘{,‘f“ Name No. |[—[alec]olelr]c[n]s]k[L]m[n]Pr

Al Main PCB Assembly 579268 X

A2 Display PCB Assembly 579250 X

A3 Keyboard PCB Assembly 579425 X

Magnetic Tape PCB

A4 Assembly 579441 X

A7 Data Probe Assembly 580969 X
-001 RS-232 PCB Assembly 716027 X

TA-2
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Schematic Diagrams
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Figure 8-2. A1 Main PCB Assembly (cont)
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Figure 8-2. A1 Main PCB Assembly (cont)
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Figure 8-2. A1 Main PCB Assembly (cont)
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Figure 8-2. A1 Main PCB Assembly (cont)
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Figure 8-3. A2 Display PCB Assembly
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Figure 8-4. A3 Keyboard PCB Assembly
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Figure 8-4. A3 Keyboard PCB Assembly (cont)
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Figure 8-5. A4 Magnetic Tape PCB Assembly (cont)
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Figure 8-8. Option-001, RS-232 Interface PCB Assembly
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