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LEGEND FOR 542 BOARD SCHEMATIC

ADAT. ... Address
IPET « & covoninms e St e o Column
KBE .........o6ccnmmiss Keyboard Enable
KDO-KD7 ................ Keyboard Data
B s s s e Noise Inhibit
ESE 1% . . o R Noise
IO - o o N e ] Noise
RESET . . oo ovviominn s va s us b atsnie Reset
B e s v s v e ot e B e ey Row
S e e B e S Sound
L V2 e S Internal Read/Write

Any Bar above any alphabetical or
numerical combination indicates line
active in a low (0) state.

SCHEMATIC NOTES

—»— Circuitry not used in some versions.
———Circuitry used in some versions
X Nominal value
Ground
Chassis
Flame retardant resistor

@ “ﬁ. I o

See parts list

Item numbers in rectangles appear in the
alignment/adjustment instructions

Supply voltage maintained as shown in input

Voltages measured with digital meter

Terminal identification may not be found on unit

Resistors are W or less, 5% unless noted

Value in ( ) used in some versions
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C4P/C4APMF — GENERAL SERVICING/SAFETY PRECAUTIONS

Use an isolation transformer for bench servic- Do not use a soldering device which has cur-

ing. rent flowing in its tip.

Maintain line voltage at 120VAC. Use an isolation (times 10) probe on scope.

Remove power from unit before removing or in- Do not remove or install boards or minifloppy

stalling chips. with unit turned on.

Use extreme caution when handling printed cir- Install RAM in Chip Enable sequence only.

cuit boards. Ground yourself before handling

"boards. Caution: Ground path on the boards is parallel
to the B+ path on the opposite side of the
board.

C4P/CAPMF — DISASSEMBLY INSTRUCTIONS

Lay unit on a protective surface with top side Remove six screws from cabinet bottom and
down. remove cabinet bottom. Remove ground lead
from cabinet bottom.
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C4P SPECIAL SERVICING INSTRUCTIONS

. For troubleshooting, the 502 and 540 boards can be interchanged for servicing.

NOTE: Care must be taken so that connectors on boards do not short to chassis or nearby boards.

542 BOARD 582 BOARD 540 BOARD A15 BOARD 502 BOARD

C4P — BOARD /CHASSIS LAYOUT
3




CAPMF SPECIAL SERVICING INSTRUCTIONS

For troubleshooting, the 505, 527, and 540 board can be interchanged for servicing. .

NOTE: Care must be taken so that connectors on boards do not short to chassis or nearby boards.

542 BOARD 582 BOARD 540 BOARD A13 BOARD A15 BOARD 527 BOARD 505 BOARD

C4PMF — BOARD / CHASSIS LAYOUT
4




Cap
TROUBLESHOOTING GUIDE
COLOR COORDINATED

See schematic for the colors matching those in this guide for circuitry to be checked.

When a portion of a chip function is being referred to for checking, this is indicated by the partial col-
oring of chip.

PRELIMINARY SETUP

"SHIFT LOCK"” key must be depressed before any troubleshooting is attempted.
"BREAK" key must be depressed and then released.

Confirm power supply output of 5V DC.

These steps are necessary before computer will operate.

2

7, B0 CLOCK INPUT — 502 BOARD

Input of scope to U12, Pin 8. Output should be similar to WAVEFORM 35. This confirms operation of
part of U12. The @0 clock is developed on the 540 Board and feeds to U12 Pin 9, on the 502 Board. If
WAVEFORM 33 is missing at U12 Pin 9, it will be necessary to troubleshoot Q0 clock source on the
540 Board.

@2 CLOCK (0SC.) — 502 BOARD

Connect scope to U4, Pin 39. Waveform should be similar to WAVEFORM 34. This will check the
operation of the clock section of U4,

VIDEO SIGNALS — 540 BOARD

VIDEO OSCILLATOR CHECK: Connect scope to U3A, Pin 6. Waveform should be similar to
WAVEFORM 14. To check operation of clock divider, connect scope to U3B, Pin 12 and Pin 9.
Waveform should be similar to WAVEFORM 13 and 15 respectively.

VIDEO COUNTERS (U5D, U5B, U5F, UsH) CHECK: Timing and phase relationship of U5D, U5B, U5F,
U5H can be confirmed by use of a dual trace scope. For U5SD use horizontal time base of .5uSec. See
Figure 1 for scope connections to U5D. For U5B use horizontal time base of 10uSec. See Figure 1 for
scope connections to USB. For USF use horizontal time base of .2mSec. It may be necessary to use a
logic probe to see pulse at Pin 15. See Figure 1 for scope connections to USF. For U5H use horizontal
time base of 2mSec. See Figure 1 for scope connections to U5H.

rrerrrerrer.




CL CLOCK CHECK: Connect scope to U3C, Pin 4. Output should be similar to WAVEFORM 14.
END BLANK CHECK: Connect scope to U3C, Pin 7. Output should be similar to WAVEFORM 17. .

VIDEO ADDRESS DECODING CHECK: Check outputs of U5SC, U5G, and U5E. See schematic for
scope connections. Outputs should be similar to WAVEFORMS 7, 8, 9, 17, 22, 23, 24, 25, 28, 29, and 30.
Check outputs of U5J and U5K. See schematic for scope connections. Outputs should be similar to
WAVEFORMS 23, 24, 25, 28, 29, and 30. Timing and phase relationship of U5K and U5I can be confirm-
ed by use of a dual trace scope. Set scope horizontal time base to 2mSec. See Figure 2 for scope connec-
tions and relationship of waveforms. This confirms operation of U5SK, U5l, and associated circuitry.

4AAsABNGERERERBEEREN

USK, Pin 12 -
USK, Pin 4
usl, Pin 4
usl, Pin 7

usl, Pin 9
US|, Pin 12

Figure 2

SYNC PULSE GENERATION — 540 BOARD

For horizontal sync, connect scope to Pin 12 of U4B. Output should be similar to WAVEFORM 26 and .
the negative pulse should be approximately 4.7uSec wide.

For vertical sync connect scope to Pin 12 of U4A. Output should be similar to WAVEFORM 27 and the
negative pulse should be approximately 300uSec wide.

% VIDEO MEMORY AND VIDEQ DEVELOPMENT — 540 BOARD

The four memory chips U2C, U2D, U2E, and U2F are the B & W memory. U2C and U2F comprise
memory for the top half of the monitor display, while U2D and U2E comprise memory for the bottom
half of the monitor. The video information is fed thru U3F to ROM (U3E) to generate the dot pattern to
be displayed. U3D then shifts this information serially to the Video Monitor (J21). See Figure 3 to com-
pare timing of memory switch signal to video signal. Set horizontal time base on scope to 2mSec. This
confirms operation of U2C, U2D, U2E, U2F, U3D, part of U3E, U3F, and associated circuitry.

u2C, Pin 8

Video Jack
U2D, Pin 8

Figure 3

B COLOR SIGNALS — 540 BOARD “»

To check X2 crystal oscillator (3.579545MHz), connect scope to U2A Pin 8. Output should be similar to
WAVEFORM 11. This confirms operation of part of U2A, X2, and associated circuitry.
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NOTE: U1B is used to generate the phase required to obtain the specific colors given in the
operators manual. U1B must be replaced by original type to obtain proper color.

To check for color from memory, connect a logic probe to U1D, Pin 1. Enter machine language mode
by depressing "BREAK", "M", ".", "D", "E", "0", "0". DEOO will appear in the left four positions of
the six located in the top left hand of the monitor. Depress "/" and "01". The logic probe should in-
dicate a low level. Enter "05”, the logic probe should indicate a high level. Move logic probe to U1D,
Pin 2. The logic probe should indicate a train of pulses. Enter "01", the logic probe should now in-
dicate a low level. This confirms operatuon of part of U1F, U1G, U1E, U1D, and associated circuitry.
Move logic probe to U1A, Pin 5. The logic probe should mdncate a low level. Enter "05". The logic
probe should indicate a train of pulses. This checks operation of part of U1A, U1D, and associated
circuitry.

To check timing pulses that select background color, connect scope to U4A, Pin 4. Output should be
similar to WAVEFORM 3 and the negative pulse should be approximately 8uSec wide.

"BYTES FREE” MEMORY CHECK — 502 BOARD

The ram circuitry check is built into the computer, as long as most all other circuitry is working.
To check ram circuitry, follow this procedure:
1. Press "BREAK".
2. Press "C".
Computer will ask “memory size”. Ignore the question, press "RETURN".
Computer will ask "terminal width”. Ignore the question, press "RETURN".
Computer will display XXXX BYTES free, etc.
If the "BYTES FREE” number does not represent the total number of your system, this will indicate
what memory or associated circuitry has failed.
The following chart indicates the bytes free count and the chips involved.
To find the defective memory rams or associated circuitry, observe bytes free indication on screen.

Go to the chart and find the bytes free column to locate associated chips.

EXAMPLE 1: The computer is equipped with MEMORY totaling 7423 BYTES FREE.

The monitor screen indicates 5375 bytes free. Go to Chart 5375. Adjacent chips U35 and U44 are
operating properly. This would indicate, then, that U34 and/or U43 andlor associated circuitry is
malfunctioning.

EXAMPLE 2: The computer is equipped with MEMORY totaling 7423 BYTES FREE.
The monitor screen indicates 4362 bytes free. Go to chart. 4362 falls between 4351 and 5375. This in-
dicates U35 and/or U44 and/or associated circuitry is malfunctioning.

NOTE: Chips adjacent to the next higher number of bytes free displayed on the monitor are the most
likely defective device(s).

If above steps do not solve failure(s), continue.

“s® CHIP SELECT LINES CS(0 thru 7) — 502 BOARD

To check chip select lines, bring the computer into machine language mode by depressing
“BREAK”", then "M". A six-character, alpha-numeric display will appear on the monitor. Use the first
four characters for the address code as shown charted below. Connect logic probe to chip select
line.

Press ".” then enter address selected from chart. If operating properly a pulse should be indicated
on logic probe when the last character is entered.



RAMS

BYTES FREE CHIPS OR ASSOCIATED MACHINE ADDRESS
CIRCUITRY NUMBERS

255 U40 U49 0000-03FF 502 BOARD

1279 U39 U48 0400-07FF L

2303 u38 U47 0800-0BFF X

3327 U37 U46 0CO00-0FFF 4
......................................................................... 4K

4351 U36 U45 1000-13FF 502 BOARD

5375 U35 U44 1400-17FF !

6399 U34 U43 1800-1BFF +

7423 U33 U42 1C00-1FFF “
......................................................................... 8K

B AUDIO CASSETTE/TAPE SIGNAL CHECK — 502 BOARD

Clock signal needed to send data to cassette/tape should be similar to WAVEFORMS 36 and 37.
When storing a program going out to tape recorder, see WAVEFORMS 43, 44, and 45.

To confirm signal coming from cassette: While loading a program coming from the cassette, proper .
operation is indicated by WAVEFORMS 38, 39, 40, 41, and 42. WAVEFORM 42 amplitude depends on
volume control setting of cassette.

@ MICROPROCESSOR CHIP (CPU) OPERATION — 502 BOARD

If "BREAK" key does not clear screen of random pattern, processor may not be working. Be sure key
switch is functioning.

To verify processor is working, a pulse indication taken by scope (set on 1uSec. range) or logic probe
at address lines (AO through A15) at U4 will verify. No signal on an address line will suggest a defec-
tive U4 or a problem on that address line.

FH ROM MONITOR AND ROM BASIC CHIPS OPERATION CHECK — 502 BOARD

SYMPTOM: "BASIC" mode will not operate as "C" key is depressed and display does not change.
"MACHINE” mode operates properly. This indicates a problem with ROM BASIC 1(U6), 2(U7) and/or

3(U8).

SYMPTOM: "BASIC" AND "MACHINE" modes not functioning. This indicates a problem with one or
more of these chips and/or associated circuitry:

ROM MONITOR (U5), ROM BASIC 4 (U9), MICROPROCESSOR (CPU-U4), RAMS (U40 AND/OR U49)




C4PMF
TROUBLESHOOTING GUIDE
COLOR COORDINATED

See schematic for the colors matching those in this guide for circuitry to be checked.

When a portion of a chip function is being referred to for checking, this is indicated by the partial col-
oring of chip.

PRELIMINARY SETUP

"SHIFT LOCK” key must be depressed before any troubleshooting is attempted.
"BREAK" key must be depressed and then released.

Confirm power supplies output of 5V DC.

These steps are necessary before computer will operate.

CRYSTAL OSCILLATOR (X1) — 505 BOARD

Conhect scope to U5C, Pin 8. Waveform should be similer to WAVEFORM 38. This confirms opera-
tion of X1 and associated circuitry.

2 @2 CLOCK (0SC.) — 505 BOARD

Connect scope to U1B, Pin 39. Waveform should be similar to WAVEFORM 41. This will check the

operation of the clock section of U1B. Check the outputs of U4D Pin 3 and 13. Waveform should be
similar to WAVEFORM 42.

VIDEO SIGNALS — 540 BOARD

VIDEO OSCILLATOR CHECK: Connect scope to U3A, Pin 6. Waveform should be similar to
WAVEFORM 14. To check operation of clock divider, connect scope to U3B, Pin 12 and Pin 9.
Waveform should be similar to WAVEFORM 13 and 15 respectively.

VIDEO COUNTERS (U5D, U5B, U5F, UsH) CHECK: Timing and phase relationship of U5D, U5B, U5F,
USH can be confirmed by use of a dual trace scope. For U5D use horizontal time base of .5uSec. See
Figure 1 for scope connections to USD. For U5B use horizontal time base of 10uSec. See Figure 1 for
scope connections to USB. For USF use horizontal time base of .2mSec. It may be necessary to use a
logic probe to see pulse at Pin 15. See Figure 1 for scope connections to USF. For USH use horizontal
time base of 2mSec. See Figure 1 for scope connections to U5H.

[l gl el ol it 220

Figure 1




CL CLOCK CHECK: Connect scope to U3C, Pin 4. Output should be similar to WAVEFORM 14.
END BLANK CHECK: Connect scope to U3C, Pin 7. Output should be similar to WAVEFORM 17.

VIDEO ADDRESS DECODING CHECK: Check outputs of U5SC, U5G, and U5SE. See schematic for
scope connections. Outputs should be similar to WAVEFORMS 7, 8, 9, 17, 22, 23, 24, 25, 28, 29, and 30.
Check outputs of U5J and USK. See schematic for scope connections. Outputs should be similar to
WAVEFORMS 23, 24, 25, 28, 29, and 30. Timing and phase relationship of U5K and U5| can be confirm-
ed by use of a dual trace scope. Set scope horizontal time base to 2mSec. See Figure 2 for scope connec-
tions and relationship of waveforms. This confirms operation of U5K, U5I, and associated circuitry.

AlsEasansasacERRERm

USK, Pin 12
USK, Pin 4
U5, Pin 4
Usl, Pin 7

Usl, Pin 9
USl, Pin 12

Figure 2

SYNC PULSE GENERATION — 540 BOARD

For horizontal sync, connect scope to Pin 12 of U4B. Output should be similar to WAVEFORM 26 and
the negative pulse should be approximately 4.7uSec wide.

For vertical sync connect scope to Pin 12 of U4A. Output should be similar to WAVEFORM 27 and the
negative pulse should be approximately 300uSec wide.

%% VIDEO MEMORY AND VIDEO DEVELOPMENT — 540 BOARD

The four memory chips U2C, U2D, U2E, and U2F are the B & W memory. U2C and U2F comprise
memory for the top half of the monitor display, while U2D and U2E comprise memory for the bottom
half of the monitor. The video information is fed thru U3F to ROM (U3E) to generate the dot pattern to
be displayed. U3D then shifts this information serially to the Video Monitor (J21). See Figure 3 to com-
pare timing of memory switch signal to video signal. Set horizontal time base on scope to 2mSec. This
confirms operation of U2C, U2D, U2E, U2F, U3D, part of U3E, U3F, and associated circuitry.

u2cC, Pin 8

Video Jack
U2D, Pin 8

Figure 3

™ COLOR SIGNALS — 540 BOARD

To check X2 crystal oscillator (3.579545MHz), connect scope to U2A Pin 8. Output should be similar to
WAVEFORM 11. This confirms operation of part of U2A, X2, and associated circuitry.
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NOTE: U1B is used to generate the phase required to obtain the specific colors given in the
operators manual. U1B must be replaced by original type to obtain proper color.

To check for color from memory, connect a logic probe to U1D, Pin 1. Enter machine language mode
by depressing "BREAK", "M", ".”, "D", "E", "0", "0". DEOO will appear in the left four positions of
the six located in the top left hand of the monitor. Depress ”/” and "01". The logic probe should in-
dicate a low level. Enter "05”, the logic probe should indicate a high level. Move logic probe to U1D,
Pin 2. The logic probe should indicate a train of pulses. Enter "01”, the logic probe should now in-
dicate a low level. This confirms operation of part of U1F, U1G, U1E, U1D, and associated circuitry.
Move logic probe to U1A, Pin 5. The logic probe should indicate a low level. Enter "05". The logic
probe should indicate a train of pulses. This checks operation of part of U1A, U1D, and associated
circuitry.

To check timing pulses that select background color, connect scope to U4A, Pin 4. Output should be
similar to WAVEFORM 3 and the negative pulse should be approximately 8uSec wide.

«"= CHIP SELECT LINES CE (0 thru 23) — 527 BOARD

To check chip select lines, bring the computer into machine language mode by depressing
"BREAK", then "M". A six-character alpha-numeric display will appear on the monitor. Use the first
four characters for the address code as shown charted below. Connect logic probe to chip select
line.

Press ".” then enter address selected from chart. If operating properly a pulse should be indicated
on logic probe when the last character is entered.

RAMS
CHIPS OR ASSOCIATED MACHINE ADDRESS

CIRCUITRY NUMBERS

UA1, UB1 0000-03FF

UA2, UB2 0400-07FF

UA3, UB3 0800-0BFF

UA4, UB4 0CO00-0FFF
......................................................................... 4K

UAS, UBS 1000-13FF

UAB, UB6 1400-17FF

UA7, UB7 1800-1BFF

UAB, UBS8 1C00-1FFF
......................................................................... 8K

uUcC1, UD1 2000-23FF

ucCz2, ubp2 2400-27FF

UC3, UbD3 2800-2BFF

UC4, UD4 2C00-2FFF
........................................................................ 12K

uCs, UD5 3000-33FF

ucCe, UD6 3400-37FF

ucz, ub7 3800-3BFF

ucCs, ubD8 3C00-3FFF
........................................................................ 16K
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UE1, UF1 4000-43FF

UE2, UF2 4400-47FF

UE3, UF3 4800-4BFF

UE4, UF4 Y& (, — 4CO0-4FFF 0
........................................................................ 20K

UES, UF5 5000-53FF

UES, UF6 5400-57FF

UE?7, UF7 5800-5BFF

UES, UF8 5C00-5FFF
........................................................................ 24K

MINIFLOPPY DATA-PATH CHECK — 505 BOARD

Connect scope to U5G, Pin 7 to check count down circuit operation. Qutput should be similar to
WAVEFORM 57.

Connect scope to U3C Pin 4. Output should be similar to WAVEFORM 47 and the negative pulse
should be approximately 400nSec. Connect scope to U3C Pin 5. Output should be similar to
WAVEFORM 46 and the positive pulse should be approximately 400nSec. This checks the timing
pulse needed to send the write data to the minifloppy.

Connect scope to J2 Pin 9. Output should be similar to WAVEFORM 51. When data is being sent to
the minifloppy, it will appear as noise on the waveform. This confirms operation of parts of U1C, U4B,
U5D, and U2B.

To check data input, connect scope to U4C Pin 12. Insert minifloppy disk. Output should appear
similar to WAVEFORM 45.

To check clock input, connect scope to U4C Pin 13. Insert minifloppy disk. Output should appear
similar to WAVEFORM 44,

MINIFLOPPY CONTROL SIGNAL CHECK — 505 BOARD

Connect scope to J2, Pin 17. Output should be similar to WAVEFORM 58.

Connect logic probe to J2, Pin 19. With Disk removed the logic probe will indicate a logic 1. While
Disk is being inserted into Minifloppy, the logic probe will indicate a logic 0. After the Disk is in-
serted a logic 0 will remain if the Write Protect notch is covered; a logic 1 will be displayed if the
notch is not covered.

Depress "BREAK", check for a pulse on a logic probe connected to J2, Pins 7, 8, and 21, just after
depressing "D".

Depress "BREAK", check for pulses on a logic probe connected to J2, Pins 2 and 5. Check for a pulse
on J2, Pins 3 and 18 after "BREAK" is depressed. Then check for two pulses after "D” is depressed.

Connect logic probe to J2, Pin 1. Depress "BREAK". Check for several pulses after "D” is depressed.
Pin 1 should then become HI-Z. Connect logic probe to J2, Pin 6. Depress "BREAK"” and confirm a
logic 1. Depress "D” check for several pulses then a logic 0. This checks the operation of part of U1A
and associated circuitry.
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@ MICROPROCESSOR CHIP (CPU) OPERATION — 505 BOARD

. If "BREAK"” key does not clear screen of random pattern, processor may not be working. Be sure key
switch is functioning.

To verify processor is working, a pulse indication taken by scope (set on 1uSec range) or logic probe

at address lines (A0 thru A15) at U1B will verify. No signal on an address line will suggest a defective
U1B or a problem on that address line.

BH ROM MONITOR OPERATION CHECK — 505 BOARD

SYMPTOM: "DISK” mode will not operate as "D" key is depressed. The "MACHINE" mode operates
properly. This indicates a problem with one or more of these chips and/or associated circuitry;

ROM MONITOR (U2D), MICROPROCESSOR (CPU - U1B), RAMS (UA1 AND/OR UB1)
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C4P/C4PMF— A15 BOARD PARTS LIST AND DESCRIPTION

(When ordering ports, state Model, Part Number, and Description.)

SEMICONDUCTORS (Select replacement transistor for best results)

REPLACEMENT DATA
ITEM TYPE MFGR.
iy ek PART No. | oo | MALLORY |RAYTHEON RCA SYLVANIA | THORDARSON| WORKMAN | ZENITH ]
PART No. | PART Neo. PART No. PART No. PART No. PART No. PART No
PART No.
D1-D4 1N914 0-1N914 GE-514 PTC214 REN 177 SK3100/519 ECG519 TM519 WEP925/519 103-131

ELECTROLYTIC CAPACITORS
[

| \ REPLACEMENT DATA il
Ny RATING ' MFGR, CORNELL MALLORY SPRAGUE PART N,
Ha. PART N BUBILIER PART No e
| 9 PART No. : Q-LINE l GENERAL LINE
ol a7 ey C-506 NLW50-16 [ TT15X504 | GE1-351 ‘ TVA-1150
I I | | |
= REPLACEMENT DATA
ITEM MFGR CORNELL-
RATING PRAGUE PART No.
No. PART MNo. DUBILIER MALLORY S! : o
PART No. PART No. Q-LINE |  GENERAL LINE
c2 10V | cB-10410 490 MAG1201 0c1-223 HY-360
TN T | 1 A \ =
RESISTORS (Power and Special)
REPLACEMENT DATA ey REPLACEMENT DATA
'LEM RATING MFGR, WORKMAN NEO RATING MFGR. WORKMAN ~
% PART Mo PART No 3 PART No. PART No.
R1 220 5% 1/4W R1-221 22-1080 R5 220 5% 1/4W R1-221 22-1080
Flameproof Carbon Flameproof Carbon
Film Film
R2 4700 5% 1/4W R1-472 22-1112 R6 4700 5% 1/4W R1-472 22-1112 .
Flameproof Carbon Flameproaf Carbon
Film Film
R3 220 5% 1/4W R1-221 22-1080 R7 220 5% 1/4W R1-221 22-1080
Flameproof Carbon Flameproof Carbon
Film Film
R4 4700 5% 1744 R1-472 22-1112 R8 4700 5% 1/4W R1-472 22-1112
Flameproof Carbon Flameproof Carbon
Film Film
R9 1000 5% 1/4W R1-102 22-1096
Flameproof Carbon
Film
‘TNEmM PART NAME PART No. NOTES
Ja Socket SC-40F1 40 Pin (Interconnect to 502 Board)
J2 Socket SC-16FWH 16 Pin (0SI 170 BUS)
J3 Socket SC-16FWW 16 Pin (Port "A")
J4 Socket SC-16FWW 16 Pin (Port "B")
J5 Socket SC-SFA 9 Pin (Joystick "A")
J6 Socket SC-9FA 9 Pin (Joystick "B")
J7 Socket SC-9FA 9 Pin (Key Pad "A")
J8 Socket SC-25FCA 25 Pin (Printer)
Jg Socket SC-25FCA 25 Pin (Modem)
J10 Socket SC-9FA 9 Pin (Key Pad "B")
P.C. Board PC-A154 C4-P Connector
(When ordering parts, state Model, Part Number, and Description.)
SEMICONDUCTORS (Select replacement transistor for best results)
REPLACEMENT DATA
ITEM TYPE MFGR. GENERAL
No. No. PART No. ELECTRIC | MALLORY |RAYTHEON RCA SYLVANIA | THORDARSON| WORKMAN | ZENITH
PART Mo. | PART No. [ PART No. PART No. PARTNo. | PART No. PART No. PART No
pl-02 |1IN914 Q-1N914 GE-514 PTCZ214 REN 177 SK3100/519 ECG519 TM519 WEP925/519 103-131
03-D5
ul F-7476PC IC-7476 GE-7476 SK7476 ECG7476 TM7476 WEP7476/7476
uz CA3130E IC-3130
u3 MCEB50P | 1C-6850
U4 6502 1C-6502 .
us C38085 1C=-7157
SYNMONV1,0
1] c38121 1C-BASIC 1
u7 c3gizz IC-BASIC 2
ug €38123 IC-BASIC 3
u9 C3a124 IC-BASIC 4
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C4P— 502 BOARD PARTS LIST AND DESCRIPTION (CONTINUED)

(When ordering parts, state Model, Port Number, and Description.)

SEMICONDUCTORS (Select replacement transistor for best results) (cont)

REPLACEMENT DATA
ITEM TYPE MFGR.
No. Ne. PART No. SLEEPEETRR?CL RSP RO o chimbianl o I i o8 (ol
PART No. | PART No, PART No. PART No. | PART No. PART No. | PART No.
PART No.
uio NBT26AN IC-BT26
uz F-5404 DM
7404 IC-7404 GE-7404 SK7404 ECG7404 Tl
m |7 |- GE7a08 | 7408 £C674 TH7404 221-79076
o 72?23;“ %E_g.‘??ga EIC-269 PTC1555 SK3564/955M ECGI55M TM955M WEPZ2119/955M 221-29042
U6 74LS139N 1C-74LS139
n7z F-5404DM
7404 IC-7404 GE- 7404 SK7404 El
CG7404 TM7404 -
s F-7430PC IC-7430 SK7430 ECG7430 TM7430 e
uie NBT26AN IC-8T26
uzo 7404 IC-7404 GE-7404 SK7404 ECG7404 TM7404 221-79076
uz2 SN74123N IC-74123 GE-74123 REN 74123 SK74123 '
ECG74123 TM74 -
u23 F-7474PC IC-7474 GE-7474 REN 7474 SK7474 ECG7474 TM?Q;ia WEP7474 q Mo
uz4 F-7417PC I1C-7417 ECG7417 TM7417 =3 L
u2s F-7417PC 1C-7417 ECG7417 T™7417
u26 SN74LS138N| IC-74L5138 SK74L5138 ECG74L5138 | TM74LS138
uz27 7410N iC-7410 GE-7410 1
eil3 e SK7410 ECG7410 TM7410
7404 IC-7404 GE-7404 SK7404 ECG7404 TM7404
uz29 SN7420N IC-7420 GE-7420 SK7420 ECG7420 T™7420 ggtggg;g
hlg? 74?: IC-7414 SK7414 ECG7414 TM7414
740 1C-7404 GE-7404 SK7404 ECG7404 TM7404 221
u32 F-7417pPC 1C-7417 ECG7417 ™7417 s
U33-  |211aL-3 | 1-2114-L3
U0
IC-L2114-550
udl F-7417PC IC-7417 ECG7417 T™M7417
U4z- 2114L-3 1C-2114-L3
U49
IC-L2114-550
Q1-06
i | { ! 1

ELECTROLYTIC CAPACITORS

REPLACEMENT DATA

EM RATING MFGR. CORNELL- MALLORY SPRAGUE PART No.

Nao. i DUBILIER e — S

2 PART No. e Q-LINE | GENERAL LINE
c39 | 47 16V | C-506 NLW50-16 TT15X504 QE1-351 TVA-1150
CAPACITORS
REPLACEMENT DATA
ITEM MFGR. CORNELL-
Mo, RATING Pritol) EORHE MALLORY SPRAGUE PART No.
PART No. PART No. Q-LINE GENERAL LINE

€1 68 125V 5% €-680 CD15ED6B0J03 $¥468 QW1-23 MHA-680
€2 .01 100V 10% c-103 WMF1S] EWFIAT10 QF1-91 1PB-510
€3 .01 100V T0% c-130 WMF1S1 EWF1A110 QF1-91 1PB-S10
c4 82 5% CD15E0820J03 5X482 qu1-25 MWA-820
c5 150 1KV 5% C-151 GP315 10T5-T15
c6 .01 100V 10% £-103 WMF151 EWFIAT10 QF1-91 1PB-510
c7 .022 100V 10% €-223 DPMS2522 EWF1A122 qQF1-127 1PB-522
c8 82 5% CD15EDB20J03 SX482 QW1-25 MWA-BZ0D
c9 .1 108 Cc-104 OPMs2P1 EWF1AQ10 QF1-215 1PB=P1D
clo |.001 Toov 10% C-102 DPMSEDY EWF1A210 QF1-1 1PB-D10
c20 L1010V CB-10410 MAGT 201 QC1-223 HY-360
c21 21 1ov CB-10410 MAG1 201 QC1-223 HY-360
22 |1 10v CB-10410 MAG1201 Qc1-223 HY-360
623 |.1 70v CB-10410 MAGT 201 0c1-223 HY-360
c24 1107 CB-10410 MAG1 20] 0c1-223 HY-360
€25  |.110v CB-10410 MAG1 201 | oci-223 HY-360
626 |.1 10V €B-10410 MAG1 201 | oc1-223 HY-360
28 |.1 10V CB-10410 MAG1 201 qc1-223 HY-360
€29 2110V CB-10410 MAG1 201 0c1-223 HY-360
ca  |[.110¥ CB-10410 MAG] 201 0c1-223 HY-360
€31 1 10V CB-10410 MAGT 201 Qc1-223 HY=360
€32 1 10V (B-10410 MAG] 201 0c1-223 HY~360
€33 [.1 10 CB-10410 MAG1 201 C1-223 HY-360
c34 110V CB-10410 MAG) 201 qc1-223 HY-360
€35 .1 10V CB-10410 MAG1 201 Qc1-223 HY-360
€36 |1 10V (B-10410 MAG! 201 Qc1-223 HY-360
37 |.110v CB-10410 MAG1 201 qc1-223 HY-360
€. [.1 0 CB-10410 MAG1 207 QC1-223 HY-360
€3 |1 10v CB-10410 MAG1 207 | oc1-ze3 HY-360
ca0  |.1 10V CB-10410 MAG1 201 qc1-223 HY-360
c41 .1 10V CB-10410 | MAG] 201 | Qc1-223 HY=-360
ca2 .1 0w CB-10410 MAG! 201 qc1-223 HY-360
c43 .1 10V CB-10410 MAGI 201 Qci-223 HY-360
ca .1 10V CB-10410 MAG1 201 qc1-223 HY-360
a5 .1 10v €B-10410 MAG1 201 qc1-223 HY-360




C4P— 502 BOARD PARTS LIST AND DESCRIPTION (CONTINUED)

(When ordering parls, state Model, Part Number, and Description.)

CONTROLS (All wattages 1/2 watt, or less, unless listed)

ITEM REPLACEMENT DATA
No FUNCTION RESISTANCE MFGR. MALLORY TRW
PART No. PART No. PART No
R11 Frequency 10K RP-103 RVAD911V103 %201R103B
R13 Duty Cycle 10K RP-103 RVAD911V103 X201R1038
R17 TX Clock 5000 RP-502 RVA0911v502 X260R5028 .
R75 Duration (Tape Pulse) 10K RP-103 RVAO911VIO3 X260R103B
RESISTORS (Power and Special)
T
P REPLACEMENT DATA TER REPLACEMENT DATA
M
NED RATING MFGR. WORKMAN No RATING MFGR. WORKMAN
PART No. PART No. : PART No. PART No.
Rl 1000 5% 1/4W R1-102 22-1096 R38 470 5% 1/4W R1-471 22-1088
Flameproof Carbon Flameproof Carbon
Film Film
R? 10K 5% 1/4uW R1-103 22-1120 R39 470 5% 1/4aW R1-471 22-1088
Flameproof Carbon Flameproof Carbon
Film Film
R3 100K 5% 1/4W R1-104 22-1144 RAO 470 5% 1/4W R1-471 22-1088
Flameproof Carbon Flameproof Carbon
Film Film
R4 10K 5% 1/4W R1-103 22-1120 R41 470 5% 1/4W R1-471 22-1088
Flameproof Carbon Flameproof Carbon
Film Film
RS 4700 5% 1/4W R1-472 22-1112
Carbon Film 470 5% R1-471 22-1088
R6 4700 5% 1/4M R1-472 22-1112 Lo FTSn:;rléf.wra,mn )
Carbon Film = “FiIm
L o mi=tie ee-11)2 Ra3 | 470 5% 1/4M R1-471 22-1088
0 m i ?
RB 4700 5% 1/04 RI-472 22-1112 penepract Carno
Carbon Film 470 5% 1744 i 2211
R 4700 5% 1/4M R1-472 22-1m2 s [ A SO (gl EREH000
Carbon Film = = “Fin
R10 10K 5% 1/4W R1-103 22-1120 Ras 470 5% 1744 R1-471 22.1088
Flameproof Carban ilumr-ﬁrouf Catbon
Film 5 ,
o ol ’ 1n 2911 Film
Riz. | 10K 5% 1/4 W Ri-103 Zthi a6 | 220 5% 1744 R1-221 22-1080
Flameproof Carbon Flameproof Carbon
Film k LTSy
3 Fil
R14 1000 5% 1/4W R1-102 22-1096 HAT 290 55 /44 TR e 421086
Flameproof Carbon Flameproof Carbon
Film ; ¢
R157 ]/ 4700 58 N4 K A e |zossm | wee 22-1080
Carbon Film Flameproof Carbon
. Film
R16 1000 5% 1/4W R1-101 22-1096 2
Flameproof Carbon R49 2?0 5% 'I,"?Ac - R1-391 22-1086
Film ameproo arF $n
R18 4700 5% 1/4W R1-472 22-1112 5 220 108 1/4W UL K221 22,7080
Carbon Film & e &
R19 | 4700 5% 1/8M R1-472 22-1112 Flameproof Cﬂ;??;
Carbon Film - 2
R20 | 4700 5% 1/44 R1-472 22-1112 R51 ey R1-391 el
Carbon Film Tameproof Carbon
REL S| i Beal o RIASS i w2 ks | o 22-1120
Carbon Film Sk, ¥ =
R2z | 4700 5% 1/44 R1-472 22-1112 Flamepraof Cagb?”
Carbon Film Him
R23 4700 5% 1/4W R1-472 22-1M2 53 470 5% 1/84 R1-471 22-1088
Carbon Film i b
Rza | 4700 5% 1/4u R1-472 22-112 AR OO0
Carbon Film o clae ¢ i 1p 29.1120
Res | 4700 5% 1/4u R1-472 22-1m12 o Pl A Eeotley
Carbon Film P F4lm
R26 10K 5% 174K R1-103 22-1120 R55 10K 5% 1744 R1-103 22.1120
Flameproof Carb?n F1d\meumuf Ervtian 2
Film s
Rz7 | 100 52 174k R1-101 22-1072 o chg s Fenon 5 e
Flameproof Ca;i_)c]m Flz;mepmnf Carbon
1im :
ag Film
R28 470 5% 1/4W R1-471 22-1088 i s
. Flameproof Carbon RS7 I]'?Emesgrtlé?”hrhnn R1-103 2z2-1120
ilm g 4
i 370,55 1/ R{=47) 22-1088 R58 10K 5% 1/4W iy R1-103 22-1120
Flameproof Ca;t,’?” Flameproof Carbon
ilm : ;
R30 | 470 5% 1/au R1-471 22-1088 | At a1 a7 23,1068
Flame f Carbon = S
ameproo d;i‘?:: Flameproot ca;??:
R31 470 5% 1/44 R1-471 22-1088 R60 10K 5% 1/4KW R1-103 22-1120
Flameproof Carbon Flameproof Carbon
Film Film
R32 470 5% 1/4W R1-471 22-1088 R61 10K 5% 1/4W R1-103 22-1120
Flameproof Carbon Flameproof Carbon
Film Film
R33 470 5% 1/4K R1-471 22-1088 R62 4700 5% 1/4W R1-472 22-1112
Flameproof Carbon Flameproof Carbon
Film Film
R34 470 5% 1/4W R1-471 22-1088 R63 10K 5% 1/4W R1-103 22-1120
Flameproof Carbon Flameproof Carbon
Film Film
R35 470 5% 1/4uW R1-471 22-1088
ETamkpron i Carbon RG4 | 4700 5% 1/aM R1-472 22-1112
Film i Carbon Film
R36 | 470 5% 1/4W R1-471 22-1088 RES 10K 5% 1744 R1-103 22-1120
Flameproof Carbon Flameproof Carbon
Film Film
R37 470 5% 1/4W R1-471 22-1088 RE6 4700 5% 1/4W R =472 22-112
Flameproof Carbon Carbon Film
Film
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C4P— 502 BOARD PARTS LIST AND DESCRIPTION (CONTINUED)

(When ordering parts, state Model, Part Number, and Description.)

RESISTORS (Power and Special) (cont)

ek, REPLACEMENT DATA - REPLACEMENT DATA
No RATING MFGR, WORKMAN lNiM RATING MFGR WORKMAN
i PART No. PART No i PART No PART Mo.
R67 470 5% 1/4W R1-471 22-1088 Film
Flameproof Carbon R72 390 5% 1/4W R1-391 22-1086
Film Flameproaf Carban
R68 390 5% 1/4W R1-391 22-1086 Film
Flameproof Carbon R73 220 5% 1/4uW R1-221 22-1080
Film Flameproof Carbon
R69 220 5% 1/4W R1-221 22-1080 Film
Flameproof Carbon R74 1000 5% 1/4W R1-102 22-1096
Film Flameproaf Carbon
R70 390 5% 1/4W R1-391 22-1086 Film
Flameproof Carbon R76 1000 5% 1/4W R1-102 22-1096
Film Flameproof Carbon
R 220 5% 1/4W R1-221 22-1080 Film
Flameproof Carbon
MISCELLANEOUS
"LE:" PART NAME PART No. NOTES
J1 Socket SC-12FM 12 Pin (4 used)
J2 Socket SC-12FM 12 Pin
Socket SC-16F1 16 Pin IC Socket (3 used)
Socket SC-18F1 18 Pin IC Socket (16 used)
Socket SC-24F1 24 Pin IC Socket (6 used)
. Socket SC-40F1 40 Pin IC Socket
P.C. Board PC-502 CPU Board

. C4PMF— 505 BOARD PARTS LIST AND DESCRIPTION

(When ordermg parts, state Model, Part Number, and Description.)

SEMICONDUCTORS (Select replacement transistor for best results)

REPLACEMENT DATA
ITEM TYPE MFGR, GEMERAL
No. No. PART No. ELECTRIC | MALLORY |RAYTHEON RCA SYLVANIA | THORDARSON | WORKMAN ZENITH
PART No. | PART No. | PART No. PART No. PART No. PART No. PART No. PART No
0 1N914 Q-1N914 GE-514 PTC214 REN 177 5K3100/519 ECG519 TM519 WEP925/519 103-131
D3-D4 | TH914 Q-1n914 GE-514 PTC214 REN 177 SK3100/519 ECG519 TM519 WEP925/519 103-131
UTA S6BZ1P 1C-68B21
uie 6502A IC-6502A
U1C-U1D| 56850 I1C-68B50
UIE F-74157PC SK74157
74LS157PC | IC-74LS157 SK74LS157 ECG74LS157| TM74LS157
U1F F-7404PC 1C-7404 GE-7404 SK7404 ECG7404 TM7404 221-29076
e MC1489/ IC~1489
SN75189N
utt NBT26AN 1C-8T26
U2ZA NBTIEN 1C-8T95
Uz F-7417PC IC-7417 ECG7417 TM7417
u2 74148N IC-74148
uzo £38085 IC-SYNMON
SYNMONV1. Ol

UZE NBT26AN IC-8T26
U3A-U38| SN7417N 1C-7417 ECG7417 TMI417
u3c SN741230 I1C-74123 GE-74123 REN 74123 5K74123 ECG74123 | TM74123 221-79086
u3p MC8TI5P 1C-8T95
U3E SN7410J 1C-7410 GE-7410 SK7410 ECG7470 TM7410
U3F s6821P 1C-68B21
u36 NBTZ6AN 1C-8726
U4A SN7417N 167417 ECG7417 TM7417
U4 DM7404N IC-7404 GE-7404 SK7404 ECG7404 TM7404 221-19076
uac SN74123N IC-74123 GE-74123 REN 74123 SK74123 ECG74123 TM74123 221-79086
uap MCBT95P IC-8T95
U4E F-7404PC I1C-7404 GE-7404 SK7404 ECG7404 TM7404 221-79076
uar DM7404N I1C-7404 GE-7404 SK7404 ECG67404 TM7404 221-29076
UdH NBTZ6AN 1C-8T26
USA DM7400N 1C-7400 GE-7400 REN 7400 SK7400 ECG7400 THM7400 WEP7400/7400 221-19075
Use T476N I1C-7476N GE-7476 SK7476 ECG7476 TM7476 WEP7476/7476
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CAPMF — 505 BOARD PARTS LIST AND DESCRIPTION (CONTINUED)

(When ordering parts, state Model, Part Number, and Duscwphon)

SEMICONDUCTORS (Select replacement transistor for best results) (cont)

REPLACEMENT DATA
TEM | TYPE MFGR.
it S PART No. | Ciecrmic | MALLORY |RAYTHEON RCA SYLVANIA | THORDARSON| WORKMAN | ZENITH
¢ : PART No PART No. | PART No. PART No. PART No. PART No. PART No. PART No
USC-USD] DM7400N 1C-7400N GE-7400 REN 7400 $K7400 ECG7400 | TM7400 WEP7400/7400 | 221-29075
USE-USF| F74L5390PC] 1C-74L5390
UsG | F74L5390pd 1C-74L5390
F-74390PC | 1C-74390 )
UsH-Us1| sN7420N 1C-7420 GE-7420 SK7420 ECG7420 | TM7420 221-19077
Usd  [sn74Lsizenl 1c-74L5138 SK74L5138 ECG74LS138| TM74LS138 _
USK DM7404N 1C-7404 GE-7404 SK7404 ECG7404 TM7404 221-79076
UsL SN7410J 1C-7410 GE-7410 SK7410 EC67410 | TM7410
Uk | F-74163PC | 1C-74163 ECE74163 | TM74163
U6B-UBD| 7493N [C-7493 REN 74934 SK7493 ECG7493A | TM7493A 221-29078
USE | F-54040M
7404 16-7404 GE-7404 SK7404 ECG7404 | TM7AD4 221-29076
UBF | SN7402N 1C-7402 GE-7402 5K7402 ECG7402 | TM7402 WEP7402/7402
UBG | SN74LS138N IC-74L5138 SK74L5138 ECG74LS138| TM74LS138
usH [ sn7400M IC-7400 GE-7400 REN 7400 SK7400 ECG7400 | TM7400 WEP7400/7400 | 221-29075
U6l 7430N 1C-7430 SK7430 EC67430 | TM7430
Q1 25226 0-2N5226 GE-82 PTC103 | REN 159 SK3466/159 ECG159 ™59 WEP716 121-29003*
Q2 205226 Q-2N5226 GE-B2 PTC103 | REN 159 5K3466/159 ECG159 T™I59 WEPT16 121-29003*
* |ead configuration may vary from original.
REPLACEMENT DATA
ITEM RATING MFGR. CORNELL- | MALLORY SPRAGUE PART No.
o PART N DUBHIER PART No
l ART No. | PART No. ; Q-LINE | GENERAL LINE
clo 47 16V | c-506 -'_NLHSO-lE TT15X50A QE1-351 TVA-1150
1 |M 16V | c-506 NLW50-16 TT15X50A | qE1-3s1 TVA-1150
= e == [ REPLACEMENT DATA
ITEM MFGR.
RATING CORNELL- T No.
No. PART No. e MALLORY SPRAGUE PAR o
PART No. PART No. Q-LINE GENERAL LINE
a 110V €B-10410 MAG1 201 QC1-223 HY-360
c2 110V CB-10410 MAG1 201 qc1-223 HY-360
7 170y CB-10410 MAG1 201 Qc1-223 HY-360
c8 W1 10V €B-10410 MAG1 201 qc1-223 HY-360
] 21 10 CB-10410 MAG1 201 QC1-223 HY-360
{12 21 10V CB-10410 MAG1 20) qc1-223 HY-360
GE 21 10V CB-10410 MAG1 201 qc1-223 HY-360
|15 21 10V | ce-10810 MAG 201 Qc1-223 HY-360
ci6 110V | ce-10610 MAG1 201 Qc1-223 HY-360
c18 2110V | ca-10410 MAG1 201 qc1-223 HY-360
€19 110V €B-10410 MAG1 201 Qc1-223 HY-360
c20 150 TKV 10% [ cas GP315 10TS-T15
c21 L1 10V | c8-10410 MAG1 201 Qc1-223 HY-360
(22 2110 CB-10410 MAG) 201 QC1-223 HY-360
€23 2110V CB-10410 MAG1 201 qc1-223 HY~360
c24 2110V CB-10410 MAG1201 qc1-223 HY-360
€25 150 1KV 10% c-151 GP316 10TS-TH5°
€26 ,001 100V 10% c-102 DPMSGD] EWF1A210 0F1-1 1PB-D10
c27 R CB-10410 MAG1 201 c1-223 HY-360
c28 2110V CB-10410 MAG1 201 0C1-223 HY-360
c3l 2110V CB-10410 MAG1 201 (C1-223 HY-360
caz .001 100V 10 C-151 DPMSED] EWF1A210 QF1-1 1PB-D10
€33 REL CB-10410 MAG1201 Qc1-223 HY-360
€34 0w CB-10410 MAG1 201 0c1-223 HY-360
€36 27 500V 10% c-270 CNO427 10TCC-Q27
€37 .1 10V | ca-10410 MAG1 201 Qc1-223 HY-360
a8 10V | ca-10410 MAG1 201 QC1-223 HY-360
€39 1 10V C8-10410 MAG1 201 QC1-223 HY=360
c40 1 10V CB-10410 MAG1 201 qc1-223 HY-360
c4l 1 10V CB-10410 MAG1 201 Qc1-223 HY-360
c42 1 10V €8-10410 MAGI 201 1-223 HY-360
frech Q
CONTROLS (All wattages 1/2 watt, or less, unless listed)
TEM REPLACEMENT DATA
oo FUNCTION RESISTANCE MFGR. MALLORY TRW
PART No. PART No. PART No.
R52 | TX Data 10K RP-103 RVAO911V103 X260R1038
RS6 | TX Clock 10K RP-103 RVADS11V103 X260R1038
R57 | RX Clock 10K RP-103 RVAO911V103 ¥260R1038
RSB | RX Data 10K RP-103 RVAD911V103 ¥260R1038




C4PMF— 505 BOARD PARTS LIST AND DESCRIPTION (CONTINUED)

(When ordering parls, state Medel, Part Number, and Description.)

RESISTORS (Power and Special)

ITEM

REPLACEMENT DATA

ITEM

REPLACEMENT DATA

No RATING MFGR. WORKMAN No RATING MFGR. WORKMAN
PART No. PART No. ] PART Mo, PART No
Rl 470 5% 1/4W R1-471 22-1088 R29 4700 5% 1/4u R1-472 22-1112
Flameproof Carbon Flameproof Carbon
Film Film
R2 470 5% 1/4w R1-471 22-1088 R30 4700 5% 1/4W R1-472 22-1112
Flameproof Carbon Flameproof Carbon
Film Film
R3 470 5% 1/4W R1-47 22-1088 R31 4700 5% 1/4W R1-472 22-1112
Flameproof Carbon Flameproof Carbon
Film Film
R4 470 5% 1/4W R1-471 22-1088 R32 4700 5% 1/4W R1-472 22-1112
Flameproof Carbon Flameproof Carbon
Film Film
RS 470 5% 1/4W R1-471 22-1088 R33 390 5% 1/4W R1-391 22-1086
Flameproof Carbon Flameproof Carbon
Film Film
R6 470 5% 1/4W R1-471 22-1088
Flameproof Carbon R34 390 5% 1/4W R1-391 22-1086
Film Flameproof Carbon
R7 470 5% 1/4W R1-471 22-1088 Film
Flameproof Carbon R35 220 5% 1/4M R1-221 22-1080
Film Flameproof Carbon
R8 470 5% 1/4W R1-471 22-1088 Film
Flameproof Carbon R36 220 5% 1/4W R1-221 22-1080
Film Flameproof Carbon
R9 470 5% 1/8d R1-471 22-1088 Film
Flameproof Carbon R37 10K 5% 1/4W R1-103 22-1120
Film Flameproof Carbon
R10 470 5% 1/44W R1-471 22-1088 Film
Flameproof Carbon R38 TOK 5% 1/4W R1-103 22-1120
Film Flameproof Carbon
R11 220 5% /4 R1-221 22-1080 Film
Flameproof Carbon R39 1000 5% 1/2W R2-102 22-2096
Film Carbon
R40 1000 5% 1/2W R2-102 22-2096
R12 220 5% 1/4W R1-221 22-1080 Carbon
Flameproof Carbon R41 1000 5% 1/2W R2-102 22-2096
Fiim Carbon
R13 220 5% 1/4W R1-221 22-1080 Ra2 1000 5% 1/2u R2-102 22-2096
Flameproof Carbon Carbon
Film RA3 10K 6% 1/4W R1-103 22-1120
R14 220 5% 1/4M R1-221 22-1080 Flameproof Carbon
Flameproof Carbon Film
Film R44 10K 5% 1/4W R1-103 22-120
RIS 220 5% 1/4M R1-221 22-1080 Flameproaf Carbon
Flameproof Carbon Film
Film R4S 390 5% 1/4W R1-391 22-1086
R16 220 5% 1/4W R1-221 22-1080 Flameproof Carbon
Flameproof Carbon Film
Film R46 390 5% 1/4M R1-391 22-1086
R17 220 5% 1/4W R1-221 22-1080 Flameproof Carbon
Flameproof Carbon Film
Film R47 390 5% 1/4W R1-391 22-1086
R18 220 5% 1/4uW R1-221 22-1080 Flameproof Carbon
Flameproof Carbon Film
Film R48 220 5% 1/4u R1-221 22-1080
R19 220 5% 1/4w R1-221 22-1080 Flameproof Carbon
Flameproof Carbon Film
Film R49 220 5% 1/4W R1-221 22-1080
R20 390 5% 1/4uW R1-391 22-1086 Flameproof Carbon
Flameproof Carbon Film
Film RS0 220 5% 1/4W R1-221 22-1080
R21 390 5% 1/4W R1-391 22-1086 Flameproof Carben
Flameproof Carbon Film
Film R51 1000 5% 1/4W R1-102 22-1096
R22 390 5% 1/4W R1-391 22-1086 Flameproof Carbon
Flameproof Carbon Film
Fiim RS3 | 220 5% 1/4W R1-221 22-1080
R23 350 5% 1/4W R1-391 22-1086 Flameproof Carbon
Flameproof Carbon Film
Film RS54 4700 5% 1/4W R1-472 22-1112
R24 390 5% 1/4u R1-391 22-1086 Flameproof Carbon
Flameproof Carbon Film
Film RSS 390 5% 1/4W R1-391 22-1086
R25 380 5% 1/4W R1-391 22-1086 Flameproaf Carbon
Flameproof Carbon Film
Film R59 1000 5% 1/4W R1-102 22-1096
R26 390 5% 1/4W R1-391 22-1086 Flameproof Carbon
Flameproof Carbon Film
Film R60 18K 5% 1/4W R1-183 22-1126
R27 390 5% 1/4W R1-391 22-1086 Flameproof Carbon
Flameproof Carbon Film
Film R61 4700 5% 1/4W R1-472 22-1m2
R28 390 5% 1/4W R1-391 22-1086 Flameproof Carbon
Flameproof Carbon Film
Film
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C4APMF — 505 BOARD PARTS LIST AND DESCRIPTION (CONTINUED)

(When ordering parls, state Model, Part Number, and Descnplion.)

RESISTORS (Power and Special) (cont) .

; REPLACEMENT DATA . REPLACEMENT DATA
g RATING MFGR. WORKMAN TN RATING MFGR. WORKMAN
3 PART Mo. PART No. i PART No. PART No.
R62 4700 5% 1/4W R1-472 22-1112 R79 470 5% 1/4W R1-471 22-1088
Flameproof Carbon Flameproof Carbon
Film Film
R63 470 5% 1/4W R1-471 22-1088 R8O 470 5% 1/4W R1-471 22-1088
Flameproof Carbon Flameproof Carbon
Film Film
R64 470 5% 1/4W R1-471 22-1088 R81 470 5% 1/4W R1-47 22-1088 3
Flameproof Carbon Flameproof Carbon
Film Film
R65 4700 5% 1/4W R1-472 22-1112 R82 470 5% 1/4W R1-471 22-1088
Flameproof Carbon Flameproof Carbon
Film Film
R66 4700 5% 1/4W R1-=472 2221112 R83 470 5% 1/4W R1-471 22-1088
Flameproof Carben Flameproof Carbon
Film Film
R67 4700 5% 1/4 R1-4 22-11
cﬂ,.n),f, mw g e R84 470 5% 1/4W R1-471 22-1088
RE8 | 470 5% 1/4W R1-471 22-1088 lameproof Eﬂ;??“
Flameproof rbon Tim
gt Cﬂ;??r, R85 470 5% 1/4W R1-471 22-1088
RE9 470 5% 1/4W RT-471 22-1088 Flameproof Carbon
Flameproof Carbon Film
Film RE6 470 5% 1/4W R1-471 22-1088
R70 470 5% 1/4W R1-471 22-1088 Flameproof Carbon
Flameproof Carbon Film
Film R87 4700 5% 1/4W R1-472 22-1112
R71 470 5% 1/4W R1-471 22-1088 Flameproof  Carbon
Flameproof Carbon Film
Film RB8 1000 5% 1/4W R1-102 22-1096
R72 470 5% 1/4W R1-471 22-1088 Flameproof Carbon
Flameproof Carbon Film
Film R89 4700 5% 1/4W R1-472 22-1112
Flameproof Carbon
Film
R73 470 5% 1/4N R1-471 22-1088 RS0 4700 5% 1/4W R1-472 22-1112
Flameproof Carbon Flameproof Carbon
Film Film
R74 470 5% 1/4W R1-471 22-1088 Ra1 4700 5% 1/4W R1-472 22-1112
Flameproof Carbon Flameproof Carbon
Film Film
R75 470 5% 1/4W R1-471 22-1088 RO2 4700 5% 1/4W R1-472 22-1112
Flameproof Carbon Flameproof Carbon
Film Film
R76 470 5% 1/4W R1-471 22-1088 RO3 470 5% 1/4W R1-471 22-1088
Flameproof Carbon Flameproof Carbon
Film Film
R77 470 5% 1/4W RI-471 22-1088 Ro4 4700 5% 1/44 R1-472 22-1112
Flameproof Carbon Flameproof Carbon
Film Film
R 470 5% 1/4 -47 - -
e F?mngproéfdﬁarbon it B R95 4700 5% 1.”” R1-472 22-112
Film Carbon Film
MISCELLANEOUS
ITNEDM PART NAME PART No. NOTES
Jl Socket SC-12FM 12 Pin
J2 Plug 5C-12MM 12 Pin
J3 Socket 12 Pin
4 Socket 40 Pin (Connector to A15 Board)
X1 Crystal 4z
| Socket 12 Pin (5 used)
Plug 12 Pin (2 used)
P.C, Board PC-5058P CPU with Floppy Interface

CAPMF— 527 BOARD PARTS LIST AND DESCRIPTION

(When ordering parts, state Model, Part Number, and Description.)

SEMICONDUCTORS (Select replacement transistor for best results)

REPLACEMENT DATA

ITEM TYPE MFGR.

gy (BN PART No. | Soereic | MALLORY (RAYTHEON RCA SYLVANIA | THORDARSON| WORKMAN |  ZENITH

PART N PART No. | PART No. PART No. PART No. PART No. PART MNo. PART No.
0.

D1-Dp2 | IN914 (=1n914 GE-514 PTC214 REN 177 5K3100/519 ECG519 TM519 WEP925/519 103-131
UAT-UAB| 2114L-3 1C-2114-L3
UAS- NBTZ6AN 1C-8T26

UATO
UB1-UB8B|2114L~3 1C-2114-L3
UC1-UCs| 2114L-3 1C-2114-L3
uce F-745138PC| 1C-745138 ECG745138 | TM745138 .
ucio SN7404N IC~-7404 GE-7404 SK7404 ECG7404 TM7404 221-79076
ucil DM7420N 1C-7420 GE-7420 SK7420 ECG7420 TM7420 221-29077
uD1-UD8| 2114L-3 IC-2114-L3
up9 F-745138PC| [C-745138 ECG745138 | TM745138
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C4PMF — 527 BOARD PARTS LIST AND DESCRIPTION (CONTINUED)

(When ordering parts, state Maodel, Part Number, and Description.)

. SEMICONDUCTORS (Select replacement transistor for best results) (cont)

REPLACEMENT DATA
ITEM | TYPE MFGR. GENERAL
No. No. PART No. ELECTRIC | MALLORY (RAYTHEON RCA SYLVANIA | THORDARSON| WORKMAN | ZENITH
: PART Ne. | PART No. [ PART No. PART No. PART No. | PART No. PART No. | PART No.
uplo | F-74L504pC| 1C-74LS04 SK78L504 ECG74LSO4 | TM74LS04
UET-UEB|2174L-3 | 1C-2114-L3
UE9 F-745138PC| 1C-745138 ECG745138 | TM745138
UEIO  |sn7alod | Ic-7410 GE-7410 SK7410 ECG7410 | TM74T0
I UF1-UFB| 2114L-3 1C-2114-L3
UFg F-745138PC| 1C-745138 ECG745138 | TM745138

ELECTROLYTIC CAPACITORS

REPLACEMENT DATA
" T = =
NEQM RATING MFGR. S ailg MALLORY SPRAGUE PART No. |

L G oS LRARE B PART No. _ PART No. Q-LINE GENERAL LINE _
£30 | 50 25v €506 WBRG0-25 TT25X50A QE1-353 trvn-izos
l !
[eomage | = | REPLACEMENT DATA
ITEM MFGR.
RATING CORNELL- No.
i R e MALLORY SPRAGUE PART No

: PART No. PART No. Q-LINE GENERAL LINE
¢l .1 10V €B-10410 MAG1 201 qc1-223 HY-360
€2 10V CB-10410 MAGT 201 qc1-223 HY-360
c3 170V CB-10410 MAGT 201 qc1-223 HY-360
c4 10V CB-10410 MAGT 201 qc1-223 HY-360

' c5 .1 10V CB-10410 MAG] 201 qc1-223 HY-360
C6 10V CB-10410 MAGT 201 qC1-223 HY-360
c7 10V CB-10410 MAG1 201 qec1-223 HY-360
c8 210V CB-10410 MAG1 201 qc1-223 HY~-360
€9 2110V CB-10410 MAG1 201 qc1-223 HY-360
€10 210 CB-10410 MAG1 201 qC1-223 HY-360
o 10V CB-10410 | MAG1 201 qc1-223 HY-360
a2 21 10V CB-10410 | MAG1 201 qc1-223 HY-360
E 210V CB-10410 MAG1 201 qc1-223 HY-360
14 210V C8-10410 MAGT 201 qc1-223 HY-360
c15 21 1ov C8-10410 MAG1 201 qc1-223 HY-360
C16 21 Tov €B-10410 MAG1 201 qc1-223 HY-360
17 1oV £8-10410 MAG1 201 qc1-223 HY-360
c1e 0y £B-10410 MAGT 201 qc1-223 HY-360
€19 a0 CB-10410 MAG1201 qc1-223 HY-360
c20 210y CB-10410 MAG1 201 qc1-223 HY-360
c21 Ty (8-10410 MAG1 201 QC1-223 | Hy-380
ce2 oy (8-10410 MAG1 201 qc1-223 HY-360
c2 110V CB-10410 MAG1 201 QCc1-223 HY-360
c24 2170 CB-10810 MAG1 201 Qc1-223 HY-360
€25 10y CB-10410 MAG1 20] qC1-223 HY-360
(26 0 CB-10410 MAG1 20] Qc1-223 HY-360
ce7 2110 CB-10410 MAG1 201 Qc1-223 HY-360
c28 10y CB-10410 MAG1 201 Qc1-223 HY-360
€29 21 1oV CB-10410 MAGT 201 Qc1-223 HY-360

) | i
RESISTORS (Power and Special)
- REPLACEMENT DATA REPLACEMENT DATA
JNEOM RATING FITEE WORKMAN | ’Li’“ RATING MFGR. WORKMAN
: PART No. PART No. 3 PART No. PART No.
R1 4700 5% 1/4M R1-472 22-112 R3 4700 5% 1/44 R1-472 22-1112
Carbon Film Carbon Film
R2 4700 5% 1/4N R1-472 22-1112 R4 4700 5% /44 R1-472 22-112
Carbon Film Carbon Film
e PART NAME PART No. NOTES
Q a Socket SC-12FM 12 Pin (4 Reguired)
Socket SC-16FI 16 Pin IC Socket (6 used)
Socket SC-18F1 18 Pin IC Socket (48 used)
P.C. Board PC-527P CM-9 Memory
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C4P/C4PMF— 540 BOARD PARTS LIST AND DESCRIPTION

(When ordering parts, stale Model, Part Number, and Dc.i(rlphon)

SEMICONDUCTORS (Select replacement transistor for best results)

REPLACEMENT DATA
e
'LE;“ T::E P ,:fTG:,'m E’gg’;’:& MALLORY |RAYTHEON RCA SYLVANIA | THORDARSON | WORKMAN ZENITH
. ' PART No. PART No. | PART No. PART No. PART No. PART Mo. PART No. PART No
D1-D6 [1N914 Q-1N914 GE-514 PTC214 REN 177 SK3100/519 ECB519 TM519 WEP925/519 103-131
UIA DM74151AN | IC-74151 SK74151 EC674151 | TM74151
u1B DM74L04N | 1C-74L04(1) :
u1c SN7400N 1C-7400 GE-7400 REN 7400 SK7400 ECG7400 TM7400 WEP7400/7400 | 221-29075
uiD F-74175PC | 1C-74175 ECG74175 | TM74175
(1113 DM74175N | 1C-74175 ECG74175 | TM74175
F-74175PC ECG74175 | TM74175
UIF-U16| 2114L-3 IC-2114-L3
UTH NBTZ6N 1C-8725 7
UZA SN7400N 1C-7400 GE-7400 REN 7400 SK7400 ECG7400 THM7400 WEP7400/7400 | 221-Z9075
u28 F-74L586PC| 1C-74L586 5K76LS86 ECG74LS86 | TM74L586
U2C-UZF| 2114L-3 IC-2114-L3
UZG-UZH| NBT26N 1C-8T26
U3A SN7400N 1C-7400 GE-7400 REN 7400 SK7400 ECG7400 TH7400 WEP7400/7400 | 221-29075
138 SN7492AN | 1C-7492 GE-7492 SK7492 ECG7492 TM7492
u3c 74L51578 | 1c-70L5157 SK74LS157 ECG74L5157 | TM74L5157
u3p SN74165N | 1C-74165 ECG74165 | TM74165
U3E 38129 1C-CARGEN
CARGENV1. 0| g
U3F SN74174N | 1C-74174 ECG74174 | TM74174
U3 | F-74174PC | 1C-74174 ECG74174 | TM74174
SN74174N ECG74174 TM74174
U3H-U3I| NBT26N IC-BT26
U4A-U4B| SN74123N | 1C-74123 GE-74123 REN 74123 SK74123 ECG74123 | TM74123 221-19086
uac 7408N IC-7408 GE-7408 SK7408 ECG7408 TM7408 WEP7408/7408
UaD 7403N 1C-7403 ECG7403 TH7403
U4E SN7400N 1C-7400 GE-7400 REN 7400 SK7400 ECG7400 TH7400 WEP7400/7400 | 221-29075
U4F 7478N 1C-7474 GE-7474 REN 7474 SK7474 ECG7474 TM7474 WEP7474/7474
SN7476N GE-7474 REN 7474 SK7474 ECG7474 TM7474 WEP7474/7474
uaG F-74175PC | IC-74175 ECG74175 TM74175
UaH F-7404PC IC-7404 GE-7404 SK7404 ECG7404 TM7404 221-29076
SN7404N GE-7404 5K7404 ECG7404 TH7404 221-29076
(I} SN74LSI2N | IC-74LS12
U4k F-7404PC | IC-7404 GE-7404 5K7404 ECG7404 TMZ404 221-29076
SN7404N GE-7404 SK7404 ECG7404 TM7404 221-79076
USA DM74200 | 1C-7420 GE-7420 5k7420 ECG7420 TH7420 221-29077
F-7420PC GE-7420 5K7420 ECG7420 TM7420 221-29077
USB-USH) DM74LS163N| 1C-74L5163 SK74L5163 ECG74LS163A] TM74LS163A
USI-USK) SN74LS157N| 1C-74LS157 SK74LS157 ECG74LS157 | TM74LS157
F74LS157PC 5K74L5157 ECG74LS157 | TM74LS157
UBA  |SN72555 | IC-555 GEIC-269  |PTC1555 SK3564/955M ECGOSSM | TMISSM WEP2119/955H | 221-29042
UASS5TC GEIC-269  |PTC1555 SK3564/955M ECGI55M | TM9sSM WEP2118/955M | 221-29042
6B 74LS157PC | 1C-74L5157 SK74L5157 ECG74LS157 | TM74L5157
U6C 7438N 1C-7438 SK7438 ECG7438 TM7438
UsD SN7400N 1C-7400 GE-7400 REN 7400 SK7400 ECG7400 TM7400 WEP7400/7400 | 221-29075
UBE 78LS130N | 1C-74L5139
UGF 7430N 1C-7430 SK7430 £C67430 TM7430
9IN30/7430 SK7430 ECG7430 TM7430
UBG-UBH| SN7400N 1C-7400 GE-7400 REN 7400 SK7400 ECG7400 TM7400 WEP7400/7400 | 221-29075
UsI F-7402PC | IC-7402 GE-7402 SK7402 ECG7402 TH7402 WEP7402/7402
SN7402N GE-7402 SK7402 ECG7402 TM7402 WEP7402/7402
U6d F-7404PC | IC-7404 GE-7404 SK7404 ECG7404 TN7404 221-19076
SN7404N GE-7404 5K7404 ECG7404 TH7404 221-79076
UBK DM7420N 1C-7420 GE-7420 $K7420 ECG7420 TM7420 221-29077
F-7420PC GE-7420 5k7420 ECG7420 TH7420 221-29077
UsL F-7804PC | 1C-7404 GE-7404 SK7404 ECG7404 TH7404 221-29076
SN7404N GE-7404 SK7404 ECG7404 TM7404 221-29076
Q 2N5225 (=2N5225 GE=20 PTCI1S REN 1237 5K3444/123A ECGT23AP | TM123AP WEP736/123A 121-23000A

(1) If replacement

ELECTROLYTIC CAPACITORS

is required, do

not substitute,

REPLACEMENT DATA
i RATING MFGR. CORMEL: MALLORY | SPRAGUE PART No. i
No. DUBILIER e

PART No. | PART No. | £ Q-LINE GENERAL LINE
b — S ! ——— e 1 — — — 1 -_—
cz0 47 16V C-506 NLW50-16 TT15X508 QE1-351 TVA-1150
cel ‘ 47 16V €-506 NLW50-16 TT15X504 | 0E1-357 TVA-1150
\ |
B REPLACEMENT DATA |
ITEM MFGR,
RATING CORNELL- .
N i R MALLORY SPRAGUE PART No.
PART No, PART No Q-LINE GENERAL LINE
o .10 €8-10410 MAG1 201 0c1-223 HY-360
c2 .1 1oy C8-10410 MAG1 201 Qc1-223 HY-360
c3 .1 10V CB-10410 MAG1 201 0C1-223 HY-360
ca 21 10 CB-10410 MAG1 201 0c1-223 HY-360
c5 10 1KV 10% c-100




C4P/CAPMF — 540 BOARD PARTS LIST AND DESCRIPTION (CONTINUED)

(When ordering parts, state Model, Part Number, and Description.)

153 =™

CAPACITORS (cont)
‘ REPLACEMENT DATA
ITEM MFGR. CORNELL- [ . I
e RATING ey Lo MALLORY SPRACUEY PART No. I
PART No. |  PART No Q-LINE | GENERAL LINE I
6 110V CB-10410 MAG1201 Qe1-223 HY-360 3
7 .01 100V c-103 WMF1S1 ENF1A110 QF1-91 1PB-510
c8 10 TRV 10% c-100 [
€9 27 1KV 1% €-270
c1o 50 Trimmer CP=500 [k
o .1 10V CB-10410 MAGT 201 QC1-223 HY-360
€12 110V CB-10410 MAG1 201 Qc1-223
€13 O 10V CB-10410 MAG] 201 Qc1-223 [k
14 .1 10V CB-10410 MAGT 201 | qcr-223
c15 .1 10V C8-10410 MAGI 201 qc1-223
16 .1 10V €B-10410 MAG1 201 QC1-223 (
€17 .1 50V 10% c-104 WMFOS5P1 EWFO5010 431P1 049R5
cie .001 100V 10% c-102 DPMS6D1 EWF1A210 QF1-1 1PB-D10
£19 .001 100V 10% c-102 DPMS6D] EWF1A210 0F1-1 1PE-D10C-102 R
c22 .1 1ov CB-10410 MAG1 201 Qc1-223 HY-360
€23 1107 CB-10410 MAG1 201 Qc1-223 HY-360
c24 .1 10v CB-10410 | mAG1201 QC1-223 | Hy-360
c25 .1.10¥ CB-10410 MAG1 201 Qc1-223 | =360
€26 .001 100V 10% c-102 DPMSED] EWF1A210 QF1-1 1P8-D10 —
c27 .0V CB-10410 MAG? 201 Qc1-223 HY-360
28 .1 10V CB-10410 MAG] 201 qcY-223 HY-360 M
€29 110V CB-10410 MAG1 201 qc1-223 HY-360 W
€30 .1 10v CB-10410 MAG! 201 QC1-223 HY-360 !
€31 .1 10V CB-10410 MAG1 201 0€1-223 HY-360 =
€32 .1 10V CB-10410 MAG1 201 QC1-223 HY-360 J
€33 .01 100V 10% c-103 WMF151 EWF1A110 QF1-91 1PB-510 32
€34 .0047 100V C-472 WMF1D47 EWF1A247 QF1-57 PB-DA7 Tl
€35 .1 10V CB-10410 MAG1 201 Qc1-223 HY-360 ©
€36 220 500V 10% c-221 GP322 107s-T22
c37 .1 10V €8-10410 MAG] 201 Qc1-223 HY-360
38 .1 10V B-10410 MAGT 201 QC1-223 HY-360
€39 .1 10V CB-10410 MAG1 201 QC1-223 HY-360
40 1oV CB-10410 MAG1 201 QC1-223 HY-360
41 1oV CB-10410 MAG1 201 0Cc1-223 HY-360 |
42 110V CB-10410 MAG1 201 Qc1-223 HY-360 —
c43 .1 10V 8-10410 MAG1 201 0c1-223 HY-360
99 150 1KV 10% GP315 1075-T15
) e | ] L J
CONTROLS (All wattages 1/2 watt, or less, unless listed)
e REPLACEMENT DATA
A FUNCTION . | RESISTANCE MFGR. MALLORY TRW
: PART No. PART No. PART No.
RS Bias 10K RP-103 RVAD911V103 X260R1038
R9 Video 200 RP-201
R10 Color 10K RP-103 RVAO911V103 X250R1038
R22 Blanking 10K RP-103 RVA0911V103 X260R1038
R23 Sync 500 RP-502 RVAO911V502 X260R502B

RESISTORS (Power and Special)

REPLACEMENT DATA = REPLACEMENT DATA
fii RATING MFGR. WORKMAN i RATING MFGR. WORKMAN !
j PART No. PART No. ’ PART No. PART No.

R1 10K 5% 1/4W R1-103 22-1120 Rig 16K 5% 1/4K R1=163 =
Flameproof Carbon Flameproof Carbon c1
Film Film I:&
R3 470 5% 1/4W R1-471 22-1088 R21 1000 5% 1/4W R1-102 22-1096 c
Carbon Film Flameproof Carban —
R4 470 5% 1/4W R1-471 22-1088 Film 3
Carbon Film R25 1000 5% 1/4W R1-102 22-1096 a
R6 10 5% 1/4u R1-100 22-1048 Flameproof Carbon —_—
Flameproof Carbon Film |
Film R26 1000 5% 1/4W R1-102 22-1096 n
R7 470 5% 1/4W R1-471 22-1088 Flameproof Carbon 1
Carbon Film Film |
R8 27 5% 1/4W R1-270 22-1058 R27 10K 5% 1/4W R1-103 22-1120 e |
Carbon Film Flameproof Carbon (7]
R11 390 5% 1/4W R1-391 22-1081 Film 3
Flameproof Carbon R28 18K 5% 1/4W R1-183 22-1126 o
Film Flameproof Carbon ©®
R12 4700 5% 1/4W R1-472 22-1mz2 Film %
Carbon Film R29 10K 5% 1744 R1-103 22-1120 o
R13 470 5% 1/4W R1-471 22-1088 Flameproof Carbon o
Carbon Film Film a
R14 470 5% 1/4W R1-471 22-1088 R30 1000 5% 1/4W R1-102 22-1096 c
Carbon Film Flameproof Carbon L0

RIS 10K 5% 1/4W R1-103 22-1120 Film
Flameproof Carbon R31 1000 5% 1/4uW R1-102 22-1096 R!
Film Flameproof Carbon e |
R16 1000 5% 1/4W R1-102 22-1096 Film |
- Flameproof Carbon R32 220 5% 1/4W R1-221 22-1080 1
Film Flameproof Carbon b
R17 10K 5% 1/4W R1-103 22-1120 Film I}
. Flameproof Carbon R33 1000 5% 1/4W R1-102 22-1096 n

Film Flameproof Carbon

Film
R

23




C4P/C4PMF— 540 BOARD PARTS LIST AND DESCRIPTION (CONTINUED) Cé

(When ordering parts, state Model, Port Number, and Description.) (Wi
RESISTORS (Power and Special) (cont) RE
e
REPLACEMENT DATA REPLACEMENT DATA i
i RATING MFGR. WORKMAN R RATING MFGR, WORKMAN N
3 PART No. PART No. ’ PART No. PART No. 2
R34 1000 5% 1/4W R1-102 22-1096 RAD 4700 5% 174U R1-472 22-1112 RS
Flameproof Can{‘Jn Flameproof Carbon
ilm Film
R35 4700 5% 1/4W R1-472 22-1112 R41 1000 5% 1/4W R1-102 22-1096 o
Carbon Film Flameproof Carbon
R36 2200 5% 1/4W R1-222 22-1104 el
Flameproof Ca;h?n R4z 1000 5% 1/4u R1-102 22-1096 gl
ilm F1 f Ca
R37 | 100 5% 1/4W R1-101 22-1072 ol C‘F:’?r’,‘l
Flameproo f Cu;tﬁm R43 1000 5% 1/4W R1-102 22-1096 e
n Fl f Carb
R38 | 1000 5% 1/4w R1-102 22-1096 RS AN
Flameproof Ca;b?n R44 1000 5% 1/4W R1-102 22-1096 H
itm Fl f Car
Rag | 1000 5% 1/4K R1-102 22-1096 ADUpLCA TR0
Flameproof Carbon R4S 100 5% 1/4uW R1-101 22-1072 R
Film Flameproof Carban
Film RN
MISCELLANEOUS RI2
ffoM PART NAME PART No. NOTES .
a Socket SC-12FM 12 Pin (4 used)
J2 Socket SC-12FM 12 Pin
A Crystal X-126 12Miz MI!
X2 Crystal X-355 3.58MHz e
Socket SC-T4F1 14 Pin IC Socket (2 used ITE
Socket SC~16FI 16 Pin IC Socket (9 used N
Socket SC-18FI 18 Pin IC Socket (6 used) Y
Socket SC-24F1 24 Pin IC Socket (1 used) Ji
P.C. Board PC-54081 Video/Calor o
L 51
thru
C4P/CAPMF — 542 BOARD PARTS LIST AND DESCRIPTION
(When ordering parts, state Model, Part Number, and Description.)

SEMICONDUCTORS (Select replacement transistor for best results) —

REPLACEMENT DATA
ITEM TYPE MFGR.
il R PART No. | caeat | MALLORY |RAYTHEON RCA SYLVANIA | THORDARSON| WORKMAN | ZENITH Caf
PART No. | PART No. | PART No. PART No. PART No. PART No. PART No. PART No (Wher
D1-D16 | 1N914 0-1N914 GE-514 PTC214 REN 177 5K3100/519 ECG519 TM519 WEP925/519 103-131
U1-U2  |NBT26N 1C-8T26 MIS
U3-Us | DM7475N 1C-7475 GE-7475 SK7475 ECG7475 TM7475
U7 SN74LS138N| IC-74L5138 SK74L.5138 ECG74L5138 | TM74L5138 \TER
U8 DM74048 1C-7404 GE-7404 SK7404 ECG7404 TM7404 221-29076 N
U9-U10 |74LS193N | IC-74L5193 SK74L5193 ECG74LS5193 | TM74L5193 o
ul J4LS390PC IC-741.5390
{
REPLACEMENT DATA
[ ik M NS = : s — L
e RATING | MFGR. CORNELL- MALLORY 0 SPRAGUE PART No. ca
No. [ DUBILIER PART N |
[ _ PART No. PART No [ 0. Q-LINE GENERAL LINE (Whe:
cl 47 16V | €-506 NLW50-16 TT15%50A ‘ﬂE]-SS! TVA-1150
c8 47 16V | ¢-506 -16 TT15X504 NE1-351 TVA-1150
€9 | 47 16V | ¢-506 0-16 !\msxsnn | 0E1-351 | TVA-1150
TS REPLACEMENT DATA
ITEM MFGR.
RATING CORNELL- 3
No. S St MALLORY SPRAGUE PART No
PART No. PART No. Q-LINE GENERAL LINE
€2 110 €B-10410 MAG] 201 0C1-223 HY-360 COl
3 .1 10V CB-10410 MAG1201 oc1-223 HY-360
ca 110V | cB-10410 MAG1 201 0C1-223 HY-360 ITEM
c5 .10V | cB-10410 MAG] 201 QC1-223 HY-360 b
c6 .1 10V | cB-10410 MAGT 201 Qc1-223 HY-360 0%
c7 110V B-10410 MAG] 201 0C1-223 HY-360
tlo 220 500V 10% C-221 10TCC-T22 Rl
1 220 500V 10% C-221 10TCC-T22
a2 L0 B-10410 MAG1201 0c1-223 HY-360
| ks 1 i (5) 1
RESISTORS (Power and Special)
REPLACEMENT DATA e REPLACEMENT DATA FUSI
ILEM RATING EGR. WORKMAN e RATING MFGR. WORKMAN &
ik PART No. PART No ¢ PART No. PART No. el
Rl 4700 5% 1/4W R1-472 22-1112 R3 510 5% 1/4W R1-511 No.
Flameproof Carbon Flameproof Carbon
Film Film
R2 8200 5% 1/4W R1-822 22-1M8 R4 68K 5% 1/4M R1-663 22-1140 =
Flameproof Carbon Flameproof Carbon
Film Film
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C4P/CAPMF— 542 BOARD PARTS LIST AND DESCRIPTION (CONTINUED)

(When ordering ports, state Model, Part Number, and Description.)

RESISTORS (Power and Special) (cont)

REPLACEMENT DATA REPLACEMENT DATA
ITEM R ITEM
No ATING MFGR WORKMAN N RATING MFGR. WORKMAN
: PART No. PART No. ) PART No. PART No.
RS 33K 5% 1/4W R1-333 22-1132 R13 4700 5% 1/44 R1-472 22-1112
Flameproof Carbon Flameproof Carbon
Film Film
R6 16K 5% 1/4W R1-163 R14 4700 5% 1/4W R1-472 22-1112
Flameproof Carbon Flameproof Carbon
Film Film
R7 1000 5% 1/4W R1-102 22-1096 R15 4700 5% 1/4W R1-472 22-112
Flameproof Carbon Flameproof Carbon
Film Film
R8 3900 5% 1/4wW R1-392 22-1110 R16 4700 5% 1/4W R1-472 22-1112
Flameproof Carbon Flameproof Carbon
Film Film
R9 2000 5% 1/4W R1-202 R17 4700 5% 1/4W R1-472 2z2-1112
Flameproof Carbon Flameproof Carbon
Film Film
R10 1000 5% 1/4W R1-102 22-1096 R18 4700 5% 1/4W R1-472 22-1112
Flameproof Carbon Flameproof Carbon
Film Film
R1 510 5% 1/4W R1-511 R19 4700 5% 1/4W R1-472 22-1z2
Flameproof Carbon Flameproof Carpnn
Film Film
R12 4700 6% 1/4W R1-472 22-1112
Flameproof Carbon
Film Ll
oty PART NAME PART No. NOTES
J1 Socket SC-12FM 12 Pin
Jz Socket SC-16FI 16 Pin
J3 Socket SC-16FI 16 Pin
51
thru
s52 Switch HW=Keys Switch Keyboard
P.C, Board PC-54281 Keyboard Assembly (Rev B)
Socket SC-16F1 16 Pin IC Socket (10 used)
Socket SC-14F1 14 Pin IC Socket
(When ordering parts, stote Model, Part Number, and Description.)
el
ITEM
No. PART NAME PART Neo. NOTES
Plug SC-12MM 12 Pin (16 used)
P.C. Board PC-582A Backplane
(When ordering parts, state Model, Part Number, and Description.)
ShieTded HOOK-UP NITE vuveeeevsseesnsneres Use BELDEN No. 8401 or 8421 (Single-Conductor)
B208 (Two-Conductor)
General-use Unshielded Hook-up Wire ...... Use BELDEN No. 8528 (S01id) Available in 13 Colors
8522 (Stranded) Available in 13 Colors
CONTROLS (All wattages 1/2 watt, or less, unless listed)
ITEM REPLACEMENT DATA
No FUNCTION RESISTANCE MFGR. MALLORY TRW
’ PART No. PART No. PART No
R1 Fine Color Adj 100( RP-102 UAT3L,5K1000 BUZ,CF6,553,DC1
19-7924 (5)
) 1 1 1
(5) Number on unit.
REPLACEMENT DATA
ITEM BUSS LITTELFUSE WORKMAN
No. SESCRIEREE il HAES PART No. PART No. PART No
DEVICE HOLDER DEVICE HOLDER DEVICE HOLDER DEVICE
Fl 2A @ 250V F=002 HW-FH1 AGC2 HKP 312002 342001 AF
Quick=-acting
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C4P— CHASSIS PARTS LIST AND DESCRIPTION (CONTINUED)

(When ordering parts, state Model, Part Number, and Description.) 5_ N0 Jf
MISCELLANEOUS 1 B
ITEM
ol PART NAME PART No. NOTES PIN 1
J20 Jack SC-1FJ AC Control (Switchcraft 3501-FP) Tg 540 &
J21 Jack SC-1FJ Video Menitor (Switchcraft 3501-FP) BOARD ;
Jz? Jack SC-1FJ Cassette Qutput (Switchcraft 3501-FP) J2
J23 Jack SC=1FJ Cassette Mike (Switchcraft 3501-FP)
J2 Jack SC-1FJ Audio (Switchcraft 3501-FP)
025 Jack SC-1FJ DAC (Switchcraft 3501-FP) PIN 1 :
Ml Motor HW-FAN Fan, Assembly ‘" T
SVl Switch SW=TO1 Power Off/On CHASSIS
AC Power Cord W=35T18AC 3 Conductor
Cable W-1612FC 12" Flexable Assembly, 16 Conductor BACK .
Cable W-1624FC 24" Flexable Assembly, 16 Conductor i
Board PC-5428P Keyboard Assembly cz
Board PC-502P CPU N
Board PC-A15P C4-P Connector U8 -
P.C. Board PC-54081P Video-Color
P.C. Board PC-582P Backplane c1o
Plug SC-12MM 12 Pin i
R
S5 .
C4PMF— CHASSIS PARTS LIST AND DESCRIPTION uz .
(When ordering parts, state Model, Part Number, and Description.) S‘
Shielded HOOK-UP HITE +vvvvovsnsesssesssns Use BELDEN No. 8401 or 842 (Single-Conductor)
| 8208 (Two-Conductor) SZ -y
General-use Unshielded Hook-up Wire ...... Use BELDEN No. 8528 (Solid) Available in 13 Colors <
- I 8522 (Stranded) Available in 13 Colors 81 =
S20
CONTROLS (All wattages 1/2 watt, or less, unless listed) $19 1
ITEM REPLACEMENT DATA s‘u B |k
No FUNCTION RESISTANCE MFGR. MALLORY TRW —
3 PART No. PART No. PART No, s‘g
Rl Fine Calor Adj 1000 RP-102 UA13L,SK1000 BUZ,CF6,553,DC1 -~
19-7924 (5)
(5) Number on unft.
|
841
REPLACEMENT DATA 1
ITEM BUSS LITTELFUSE WORKMAN )
No. QERERE GO Helpilal: PART No. PART No. PART No.
DEVICE HOLDER DEVICE HOLDER DEVICE HOLDER DEVICE |
F1 2A @ 250V F-002 H342004A AGC2 HKP 3lzoo2 342001AF FGz2-2 |
Quick-acting )
MISCELLANEOUS '
R PART NAME PART No, NOTES
o
Jzo Jack SC-1FJ AC Contral (Switchcraft 3501-FP)
J2l Jack SC-1FJ Video Monitor (Switchcraft 3501-FP) K
J24 Jack SC=1FJ Audio (Switchcraft 3501-FP)
J25 Jack SC-1Fd DAC (Switchcraft 3501-FP)
Ml Motor HW-FAN Fan, Assembly ’
SW1 Switch SK-TO1 Power, Off/On (Arrow Hart 82607) i
AC Power Cord U-3ST18AC 3 Conductor 2
Cable W=-1612FC 12" Flexable Assembly, 16 Conductor 85 A
Cable W-1624FC 24" Flexable Assembly, 16 Conductor W
Cable 15" Flexable Assembly, 40 Conductor 3
P.C. Board PC-542p Keyboard Assembly p
P.C. Board PC-505PB CPU with Floppy Interface S26
P.C. Board PC-527P CM=9 Memory i
P.C. Board PC-A15AP C4-P Connector
P.C. Board PC-54081P Video Color .
P.C. Board pC-582pP Backplane 321
P.C. Board PC-A11 Backplane Protector
P.C. Board PC-A13 Mini Floppy /
Plug SC-12MM 12 Pin (3 used) $42 [

sl
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520
519
S40

549

S41

S48

850
526

s21

S42

ul c8 €3 R1 uz D2 D4 R4 R5
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S24

S6 S27 833 S22 S28 S34 §7 829 835 823 536 8§37 A

530

A Howard W. Sams [S[ICTN¥Y4E Photo

C4P/C4PMF — 542 BOARD
27
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C4AP/CAPMF — 542 BOARD PINOUTS
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C4P/CAPMF — 540 BOARD PINOUTS
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C4AP/CAPMF — 540 BOARD PINOUTS
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Waveform 27 Waveform 28 Waveform 29
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WAVEFORMS TAKEN IN “BASIC” MODE UNLESS OTHERWISE INDICATED

‘ €CTRICAL ADJUSTMENTS C4P/C4PMF — 540 BOARD

R9 VIDEO (MONITOR) AND R5 BIAS

Place computer into "BASIC" with color disabled. Enter the following program.
10 FOR X = 53248 TO 55295: POKE X,161: NEXT X: END
Type "RUN", Return.

Adjust RO for best contrast, but do not allow unit to lose sync. Input of scope to Q1 emitter, adjust R5
for a peak level of 1.8 volts.

R23 SYNC
Input of scope to Q1 emitter. Adjust R23 for a sync pulse of .75 volts p-p.

R10 COLOR

With a color background displayed on monitor, connect scope to Q1 emitter. Adjust R10 for color
burst signal of .6 volts p-p.

O " 3.579545MHz SIGNAL

input of frequency counter to U2A, Pin 8. Adjust C10 for 3.579545MHz.
CAF
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ELECTRICAL ADJUSTMENTS C4P — 502 BOARD

R17 TX CLOCK t

Input of scope to U13, Pin 3. Adjust R17 for a full cycle width of 210uSec.

R75 DURATION (TAPE PULSE)

Connect jumper between Pins 10 and 11 of J2.

Press TRESET"

Press i

Press "RETURN"

Press "RETURN"

Type 10 Print "U”; Return
Type 20 Go TO 10 Return
Type SAVE Return
Type RUN Return

Input of scope to Pin 5 of U22. Adjust R75 for a positive pulse width of at least 500uSec. but not over
640uSec. Disconnect jumper.

CASSETTE AC
MIKE CONTROL .
F1 M1 J23 J20

R1 J22 J21 J25
FINE  CASSETTE VIDEO DAC AUDIO
COLOR OUTPUT  MONITOR
ADJ

C4AP CHASSIS-SIDE VIEW
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Waveform 59 Waveform 60 Waveform 61

0.5uSec 4.0V

1uSec 4.0V

10uSec 3.8V

WAVEFORMS TAKEN IN “BASIC” MODE UNLESS OTHERWISE INDICATED

ELECTRICAL ADJUSTMENTS CAPMF — 505 BOARD

R56 TX CLOCK

Input of scope to U3C, Pin 5. Adjust R56 for a positive pulse width of 400nSec.

R52 TX DATA
Input of scope to U3C, Pin 4. Adjust R52 for a negative pulse width of 400nSec.

R57 RX CLOCK

Remove floppy-disk cable (J2). Connect a jumper from Pin 9 of J2 to Pin 10 of J2. Input of scope to
U4C, Pin 13. Adjust R57 for a positive pulse width of 1uSec. Remove jumper and reconnect J2.

R58 RX DATA

Remove floppy-disk cable (J2). Connect a jumper from Pin 9 of J2 to Pin 11 of J2. Input of scope to
U4C, Pin 12, Adjust R58 for a negative pulse width of 6uSec. Remove jumper and reconnect J2. CA4PI
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TO BACKPLANE
BOARD
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LEGEN

IR’ %
MS0-MS:
NMI . ..
R

D0-D7 ..
DD.....

BS,BS0-
CTS .28

A0-A15. .
CS0-CS7

UE2
C6
UE1
ub5
uD4

DY ©.d

D3

RX DATA
SS..

R/W ...
RX CLK .

RESET ..
RTS...:

8
un2
uD1
c2

TX DATA
VMA ..

TX CLK .
00.....

14
uc3

"
v

I |

#2 .

UC1

TIIIEL

P2 VMA .
Any Ba
numeric
active ir
LEGENI

uc2
€5
uc4
ucs
1

UB1

AD-A15..
CLR ....

C1

CNT ....
GSP. .-
CTS ....
CTSM...

B2

UB3

CSS (FCX
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LEGEND FOR 502 BOARD SCHEMATIC

L o s A et Address
BS . BSHBSY. . i i 7 Basic ROM

Select and Monitor
CSORERT e i g Chip Select RAM
NS it i e e Clear to Send
DOSBT ... om0 L o ot e T N Data
D e i D Data Direct
IR T Interrupt Request
MSO-MS2 .......... Monitor ROM Select
L1 o o Non-maskable Interrupt
17 (e e S N e Ready
BEREL o s b e e e T Reset
BB e Ll Ready to Send
BRI e s T e Read/Write
UL = L e e T Receive Clock
BRI . e S ey Receive Data
SEh e Sl o N Sound Select
BRCEK s e Transmit Clock
TR o 25 e oy Transmit Data
VMA .o Valid Memory Address
/] TR e Microprocessor Clock In
e e AR el 4 Phase Two
B2UMA o oh o TR L Phase Two

Valid Memory Address

Any Bar above any alphabetical or
numerical combination indicates line
active in a low (0) state.

LEGEND FOR 505 BOARD SCHEMATIC

LT | g e i S oo s - Address
BUR . v i, T e 7 el Mool Clear
8T | S R Count
) R e S Y Chip Select Parallel
RRES | ., g Clear To Send
D ESM s . . . Clear To Send Modem
CoS.(FEXN) e s v Chip Select Serial

(Machine Address)

505 BOARD (CONTINUED)

CSFL (COXX) ......... Chip Select Floppy
(Machine Address)

FCA1-FCA2. ... ... Real Time Clock Port A
FCB1-FCB2.. ..... Real Time Clock Port B
P S SR i s o e R Data
DR %, Sare o Data Carrier Detect
0 G e RO Machine Language
i Y T S O o Machine Language
T T Machine Language
ICAD-IOAY .. ... s S I/O Address
WDEA0DT - . . . . oo o e I/0 Data
101 T e g - I/0 Read Write
JOPZUMA: .. .. .. e 10 Phase Two
Valid Memory Address

RO 2 Interrupt Request
LAZ-LAS s . et Latched Address
L e e Non-Maskable Interrupt
PAO-BRT = - . o il et B Port A
PBO-PBL: o o s v e e Port B
12 RN T e S e 3T S Reset
o P R R e Ready to Send
LT e T e e ot g Read/Write
TR Internal Read/Write
L U el g O W Receive Clock
IR |, o e Receive Data
SERCLDCK: . .. s Receive Clock
ORPERTA . .. 0 G v Receive Data
1 Y Serial Receive Clock
e ey, Serial Transmit Clock
TGLEERE i, 2 e Transmit Clock
TEDRTR - s Transmit Data
BEAE.. v User Control Bits Port A
UEBE . .. .. User Control Bits Port B
WAIY. . o T s, A e Wait
102¥MES. . . Internal Phase Two
Valid Memory Address

B2 it e R Phase Two
G2UMA .. .. T Phase Two

Valid Memory Addres
Any Bar above any alphabetical or

numerical combination indicates line
active in a low (0) state.
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LEG!

AD-A1
CEO-C
DD. ..
D0-D7
IR/W .
MM. .
R/W .
VMA.
WAIT |
Y0-Y1.
00 ...
@2 vm

Any
nume
active

LEGE

AD-A15
B...%
C0-C9.
CDO-CL
CEA ..
CEB ..
CEOD ..
CE1...
CHLD .
COL CL
COLOR
COL CL
COLOR
CVRD .
CWE ..
D0-D7
DD...
DEB ..
DOTIN
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LEGEND FOR 527 BOARD SCHEMATIC

T e N i T ety S Address
EEOERD . . ‘Chip Enable RAM
| ST e ot W SR e e Data Direct
O o i i o v P s Data
4 LA N W Internal Read/Write
PO o el Memory Management
BEWRE . oo e, o o i Read/Write
VIR s oo b v Video Monitor Address
o e A S S s Wait
YOY1=¥2 . .o Upper Memory Decode
N o i T e R . Phase 0
QEVURE ... o T R Phase Two

Valid Memory Address
Any Bar above any alphabetical or

numerical combination indicates line
active in a low (0) state.

LEGEND FOR 540 BOARD SCHEMATIC

B il e oo s 3 AR Address
ek 0 R G Blue
L ) P e R R Count
CO0-CUB s, et Color Data(Phase)
CEA. ... .. o Ik e Chip Enable
CEB . ... . .. o o e Chip Enable
17 N - S Chip Enable
B F T S Chip Enable
BRI . . o i s S Column Load
T R S Column Clear
T L R Color Clear
BOLELOLK s Column Clock
COLORFREQ ........... Color Frequency
CVRD ....... Color Video Read Direction
BE . v o e Color Write Enable
i s R T = Data
B e ety b v, < s Data Direct
DEB .t St 0 Delayed End Blank
DOt IR Dot Inhibit

92

540 BOARD (CONTINUED)

UL RS, S Dot Shape .
ENDBEANKS = s o i End Blank
R S T I o U Green
R PR S e R T e Horiz Sync
00 11 S S o T R Internal Data
B e Keyboard Direction
] R SRS S Keyboard Enable
AL N ) Keyboard Data
I o e Noise Interval
. 2% ks ok Red
o R e N Read
| T S S Rt Read/Write
| e L e e Select Enable
e e cer o e - (e S Sync
N e o AR R Sync
[ e e B 0o o5, e I Time
VAO-VA9 ................ Video Address
1 e R et Video Address Select
31 ) A S p RS LS, Video Data
YBER. ..ol Video Chip Enable
NGER:. ... eyt doalr S0 T Video Chip Enable
VMR e Video Monitor Address
R Y, 5. Video RAM Direction
e R Vert Sync
A R e Write Enable
|54 et o o Internal Read/Write
L G T R 32 Character
P o Microprocessor Clock In
P2UMA. ... -l Sl Phase Two
Valid Memory Address
o WIS Phase Two

Any Bar above any alphabetical or
numerical combination indicates line
active in a low (0) state.
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