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C4P/C4PMF - GENERAL SERVICING/SAFETY PRECAUTIONS 

Use an isolation transformer for bench servic
ing_ 

Maintain line voltage at 120VAC. 

Remove power from unit before removing or in
stalling chips. 

Use extreme caution when handling printed cir
cuit boards. Ground yourself before handling 
boards. 

Do not use a soldering device which has cur
rent flowing in its tip. 

Use an isolation (times 10) probe on scope. 

Do not remove or install boards or minifloppy 
with unit turned on . 

Install RAM in Chip Enable sequence only. 

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

C4P/C4PMF - DISASSEMBLY INSTRUCTIONS 

Lay unit on a protective surface with top side 
down. 

Remove six screws from cabinet bottom and 
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 

C4P - BOARD I CHASSIS LAYOUT 
3 



C4PMF 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 A 13 ARD A 15 BOARD 527 BOARD 505 BOARD 

C4PMF - BOARD / CHASSIS LAYOUT 
4 



C4P 
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. 

~ ~O 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 C/Jo 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 CPO clock source on the 
540 Board. 

~ ~~~~~ ~2 CLOCK (OSC.) - 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. 

lHl 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, U5H) CHECK: Timing and phase relationship of U5D, U5B, U5F, 
U5H can be confirmed by use of a dual trace scope. For U5D use horizontal time base of .5JLSec. See 
Figure 1 for scope connections to U5D. For U5B use horizontal time base of 10JLSec. See Figure 1 for 
scope connections to U5B. For U5F 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 U5F. For U5H use horizontal 
time base of 2mSec. See Figure 1 for scope connections to U5H. 

Pin 14111111 
Pin 13 

Pin 12 

Pin 11 

Pin 15 

Figure 1 
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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 U5C, U5G, and U5E. See schematic for 
scope connections. Outputs should be similarto 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 U51 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, U51, and associated circuitry. 

U5K, Pin 12 

U5K, Pin 4111111 
U51, Pin 4 

U51, Pin 7 

U51, Pin 9 

U51, 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 4.7JlSec 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 300JlSec 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. 

U2C, Pin 8 

Video Jack 

U2D, Pin 8 

Figure 3 

II 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: U1 B is used to generate the phase required to obtain the specific colors given in the 
operators manual. U1 B must be replaced by original type to obtain proper color. 

To check for color from memory, connect a logic probe to U1 D, 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 U1 D, 
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 U1 F, U1 G, U1 E, U1 D, and associated circu itry. 
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, U1 D, 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 8p.Sec wide. 

"BYTES FREE" MEMORY CHECK - 502 BOARD 

The ram circuitry check is bu ilt 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 ind icate 
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 and/or 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 mon itor are the most 
likely defective device(s). 

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

:.: CHIP SELECT LINES CS(O 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. 

7 



RAMS 

BYTES FREE CHIPS OR ASSOCIATED MACHINE ADDRESS 
CIRCUITRY NUMBERS 

255 U40 U49 0000-03FF 
1279 U39 U48 0400-07FF 
2303 U38 U47 0800-0BFF 
3327 U37 U46 OCOO-OFFF 

___ .. . .... .. ... ................. . ............ . .... _ .............. . ... .... 4K 

4351 
5375 
6399 
7423 

U36 U45 
U35 U44 
U34 U43 
U33 U42 

1000-13FF 
1400-17FF 
1800-1 BFF 
1COO-1 FFF 

.... ......................... .. .... .. .. ...... .... ... ... .. . ............... 8K 

.. AUDIO CASSETTE/TAPE SIGNAL CHECK - 502 BOARD 

502 BOARD 
" 
" 
" 

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. 

e 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 1JLSec. 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. 

a 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) 

8 



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 

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

a2 CLOCK (OSC.) - 505 BOARD 

Connect scope to U1 B, Pin 39. Waveform should be similar to WAVEFORM 41 . This will check the 
operation of the clock section of U1 B. 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, U5H) CHECK: Timing and phase relationship of U5D, U5B, U5F, 
U5H can be confirmed by use of a dual trace scope. For U5D use horizontal time base of .5IlSec. See 
Figure 1 for scope connect ions to U5D. For U5B use horizontal time base of 10IlSec. See Figure 1 for 
scope connections to U5B. For U5F 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 U5F. For U5H use horizontal 
time base of 2mSec. See Figure 1 for scope connections to U5H . 

Pin 14 

Pin 13 

Pin 12 

Pin 11 

Pin 15 

Figure 1 
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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 U5C, 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 U51 can be confirm
ed by use of a dual trace scope. Set scope horizontal time base to 2m Sec. See Figure 2 for scope connec
tions and relationship of waveforms. This confirms operation of U5K, U51, and associated circuitry. 

U5K, Pin 12 

U5K, Pin 4 

U5!, Pin 4 

U5!, Pin 7 

U5!, Pin 9 

U5!, 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 approximate ly 4.7j-lSec 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 300j-lSec wide. 

m 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 t iming 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 

• 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: U1 B is used to generate the phase required to obtain the specific colors given in the 
operators manual. U1 B must be replaced by original type to obtain proper color. 

To check for color from memory, connect a logic probe to U1 D, 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 U1 D, 
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 U1 F, U1 G, U1 E, U1 D, and assoc iated 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 U1 A, U1 D, 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 8p'sec 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 
CIRCUITRY 

MACHINE ADDRESS 
NUMBERS 

UA1 , UB1 0000-03FF 
UA2, UB2 0400-07FF 
UA3, UB3 0800-0BFF 
UA4, UB4 OCOO-OFFF 

. ... . ... . .. .. . . .. . ..... . . . ... . ...... .. . .. . ... . .. ... .. . ... . .. . . ... . .. . . .. . 4K 

UA5, UB5 
UA6, UB6 
UA7, UB7 
UA8, UB8 

1000-13FF 
1400-17FF 
1800-1 BFF 
1COO-1 FFF 

.. .. . .... ... ..... .. .. .. ... . . .. . . . . .. . .. ... . . . .. . .. . . . . . ...... . ...... . . . . . 8K 

UC1 , UD1 
UC2, UD2 
UC3, UD3 
UC4, UD4 

2000-23FF 
2400-27FF 
2800-2BFF 
2COO-2FFF 

. . .. .... . . .. . . .. . . . . . . . . . .. .. . . . .. ... . . . . . . . ... .. . ............. . . .. . . . .. 12K 

UC5, UD5 
UC6, UD6 
UC7, UD7 
UC8, UD8 

3000-33FF 
3400-37FF 
3800-3BFF 
3COO-3FFF 

....... . .. . . ... ... . .. .. . . .. . ... . .. . . .... .. .. .. . .. ... .. ... . .... . .. .. . . ... 16K 
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UE1 , UF1 
UE2, UF2 
UE3, UF3 
UE4, UF4 

4000-43FF 
4400-47FF 
4800-4BFF 
4COO-4FFF 

.. .. . ... .. .... . . ...... .. . ... . .. . . . .. .. . . ... . .. . ... . . ..... .. ............. 20K 

UE5, UF5 
UE6, UF6 
UE7, UF7 
UE8, UF8 

5000-53FF 
5400-57FF 
5800-5BFF 
5COO-5FFF 

... . .... . .... .. ... .... .. . ...... . ... .. .. ... ... . . .. . ... . . . .. . ...... .... . .. 24K 

• MINIFLOPPY DATA-PATH CHECK - 505 BOARD 

Connect scope to U5G, Pin 7 to check count down circuit operation . Output 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 O. 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 "0 " . 

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 "0" is depressed . 

Connect logic probe to J2, Pin 1. Depress" BREAK" . Check for several pulses after "0" is depressed . 
Pin 1 should then become HI-Z. Connect logic probe to J2, Pin 6. Depress "BREAK" and confirm a 
logic 1. Depress "0" check for several pulses then a logic O. This checks the operation of part of U1A 
and associated circuitry. 
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e 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 1j.tSec range) or log ic probe 
at address lines (AO thru A 15) at U1 B w ill verify. No signal on an address I ine will suggest a defective 
U1 B or a problem on that address line. 

lIm ROM MONITOR OPERATION CHECK - 505 BOARD 

SYMPTOM : "DISK" mode will not operate as " 0" key is depressed . The "MACHINE " mode operates 
properly. This indicates a problem with one or more of these ch ips 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, stote Model, Part Number , and Description.) 

SEMICONDUCTORS {Select replacement transistor for best results} 

REPLACEMENT DATA I 
ITEM TYPE MFGR . GENERAL 
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 . 

01-U4 l N914 Q-1N914 GE- 514 PTC214 REN 177 SK3100/519 ECG5 19 TM519 WEP925/519 103- 131 

ELECTROLYTIC CAPACITORS 
REPLACEMENT DATA 

ITEM 
RATING MFGR. CORNELL· MALLORY SPRAGUE PART No. 

No . 
PART No . 

DUBILIER PART No. I GENERAL PART No. O-liNE LINE 

Cl 47 16V C-506 NLW50- 16 TT15X50A QE l-351 I TVA-11 50 

CAPACITORS 
REPLACEMENT DATA 

ITEM RATING MFGR. CORNELl- SPRAGUE PART No. No. PART No . DUBILIER MALLORY 

PART No. PART No. O-lINE I GENERAL LINE 

C2 .1 10V CB-1041 0 490 MAG1201 QC l-2 23 
I, HY-360 

RESISTORS (Power ond Special) 
REPLACEMENT DATA REPLACEMENT DATA 

ITEM RATING WORKMAN 
ITEM RATING MFGR . WORKMAN MFGR . No. No. 

PART No. PART No. PART No. PART No. 

Rl 220 5% 1/ 4W Rl-221 22-1 080 R5 220 5% 1/ 4W Rl-221 22-1080 
Fl ameproof Ca rbon Fl ameproof Carbon 

Fil m Film 
R2 4700 5% 1/ 4W Rl-472 22 - 1112 R6 4700 5% 1/4W Rl-472 22-111 2 

Fl ameproof Carbon Flameproof Carbon 
Film Fil m 

R3 220 5% 1/4W Rl-221 22-1080 R7 220 5% 1/4W Rl-221 22-10BO 
Flameproof Carbon Fl ameproaf Carbo n 

Fil m Fil m 
R4 4700 5% 1/ 4W Rl-472 22-1112 R8 4700 5% 1/ 4W Rl-472 22-1112 

Fl ameproof Carbon Fl ameproof Carbon 
Fil m Fil m 

R9 1000 5% 1/4W Rl-l 02 22-1 096 
Flameproof Ca rbon 

Fi 1m 

MISCELLANEOUS 
ITEM 

PART NAME No . PART No. NOTES 

J l Socket SC-40FI 40 Pin (Interconnect to 502 Board) 
J2 Socket SC-16FWW 16 Pin (OSI I/O BUS) 
J3 Socket SC- 16FWW 16 Pi n (Port "A") 
J4 Socket SC-16FWW 16 Pin (Port "B") 
J5 Socket SC-9FA 9 Pin (Joystick "A" ) 
J6 Socket SC-9FA 9 Pi n (Joystick "B") 
J7 Socket SC- 9FA 9 Pin (Key Pad "A" ) 
J8 Socket SC- 25FCA 25 Pin (Pr in te r ) 
J9 Socket SC-25FCA 25 Pin (Modem) 
J10 Socket SC-9FA 9 Pin (Key Pad "B" ) 

P. C. Board PC-A l SA C4 -P Connector 

C4P- 502 BOARD PARTS LIST AN D DESCRIPTION 
(When ordering parts, dote Model, Port 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 THOR DAR SON WORKMAN ZENITH 

PART No. PART No . PART No . PART No. PART No . PART No . PART No . PART No . 

01-02 1N914 Q-1N914 GE-514 PTC214 REN 177 SK3100/519 ECG519 TM519 WEP925/ 519 103-131 
03- 05 
U1 F-7476PC IC-7476 GE-7476 SK7476 ECG74 76 TM7476 WEP747617476 
U2 CA31 30E IC-3130 
U3 MC6B5 0P IC-6850 
U4 6502 IC-6502 

US C38085 IC-7157 
SY NMONV1 . 0 

U6 C38121 IC-BASIC 1 
U7 C38122 IC-BASIC 2 
UB C38123 IC-BAS IC 3 
U9 C38124 IC-BAS IC 4 
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C4P- 502 BOARD PARTS LIST AND DESCRIPTION (CONTINUED) 
(When ordering porfs, state Model, Part Number, and Description .) 

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

ITEM TYPE MFGR . GENERAL ZENITH No. No. PART No . ELECTRIC 
MALLORY RAYTHEON RCA SYLVANIA THORDARSON WORKMAN 

PART No. PART No. PART No. PART No. PART No. PART No. PART No . PART No . 

U10 N8T26AN IC-8T26 
U12 F-5404DM 

7404 IC-7404 GE - 7404 SK7404 ECG7404 TM7404 U13 UA555TC IC-555 GEIC-269 PTC 1S55 SK3564/955M ECG955M TM955M 
221-Z9076 

U14 74148N IC-74148 WEP2119/955M 221-Z9042 

U16 74LS139N IC- 74LS139 
U17 F-54040M 

7404 IC-7404 GE-7404 SK7404 ECG7404 TM7404 U18 F-7430PC IC- 7430 SK7430 ECG7430 
221-Z9076 

U19 N8T26AN IC-8T26 TM7430 
U20 7404 IC-74 04 GE-7404 SK7404 ECG7404 TM7404 221-Z9076 
U22 SN741 23N IC-741 23 GE-74123 REN 741 23 SK74123 ECG74123 TM74123 U23 F-7474PC IC- 7474 GE-7474 REII 7474 SK7474 ECG7474 TM7474 

221- Z9OB6 
U24 F-7417PC IC-7417 WEP 747417474 
U25 F-7417PC IC-7417 

ECG7417 TM7417 
U26 SN74LS138N IC-74LS138 

ECG7417 TM741 7 
SK74LS138 ECG74LS138 TM74LS138 

U27 7410N IC-7410 GE- 7410 SK74 10 ECG7410 TM7410 U28 F-5404I»1 
7404 IC- 7404 GE - 7404 SK7404 ECG7404 TM7404 U29 SN7420N IC-7420 GE-7420 SK7420 ECG7420 TM7420 

221-Z9076 
U30 7414 IC-7414 SK7414 ECG7414 

221-Z9077 
U31 7404 IC-7404 GE-7404 TM7414 
U32 F-7417PC IC- 7417 

SK7404 ECG7404 TM7404 221-Z9076 
U33- 2114L-3 IC-2114-L3 

ECG7417 TM741 7 

U40 
IC-L2114-550 

U4 1 F-7417PC IC-7417 
ECG7417 TM7417 

U42- 2114L-3 IC- 211 4- L3 
U49 

IC-L2114-550 
Q1 -Q6 

elECTROLYTIC CAPACITORS 
REPLACEMENT DATA 

ITEM CORNELL· MALLORY SPRAGU E PART No . RATING MFGR . No. 
PART No. 

DUBILIER PART No. I GENERAL PART No. Q-LlNE LINE 

C39 47 16V C- 506 NLW50- 16 TT15X50A OEl-351 I TVA-1150 

CAPACITORS 
REPLACEMENT DATA 

ITEM RATING MFGR . CORNELL- SPRAGUE PART No . 
No. PART No. DUB IllER 

MALLORY 

PART No . 
PART No. Q -LlNE GENERAL LINE 

C1 68 125V 5t C-680 CD15ED680J03 SX468 QWl-23 MIIA-680 
C2 .01 100V l ot C-1 03 WMF1S1 EWF1A110 QFl - 91 1PB- S10 
C3 . 01 100V l ot C-130 WMF1 S1 EWFlA110 QFl - 91 1 PB-S1 0 
C4 82 5% CD15EOB20J03 SX482 QWl - 25 MIIA-820 
C5 150 1KV 5% C- 151 GP315 10TS -T1 5 
C6 .011 00V 1ot C- 103 WMFl Sl EWF1A110 OFl-91 1PB-S10 
C7 . 022 100V l ot C- 223 OPMS2S22 EWF1A122 OFl-1 27 1 PB-S22 
CB B2 5% CD15EOO20J03 SX482 OWl - 25 MIIA- B20 
C9 . 1 l ot C-104 OPMS2P1 EWF1 A01 0 QFl-215 1 PB - P1 0 
C10 .001 100V l ot C-102 OPMS6D1 EWF1A210 QF1-1 1PB - 010 
C20 .1 10V CB-10410 MAG1201 QC l-22 3 HY-360 
C21 . 1 10V CB - 10410 MAG1201 QC l-223 HY-360 
C22 .1 10V CB-1 0410 MAG1201 QC l-223 HY-360 
C23 .1 10V CB-10410 MAG1201 QC l- 223 HY- 360 
C24 .1 10V CB-10410 MAG1201 OCl-223 HY-360 
C25 .1 10V CB -1 0410 MAG1201 OCl -223 HY-360 
C26 .1 10V CB-10410 MAG1201 OC l-223 HY-360 
C28 . 1 10V CB-10410 MAG1201 QCl - 223 HY - 360 
C29 .1 10V CB-1041 0 MAG1201 QC l -223 HY - 360 
C30 .1 10V CB-1 041 0 MAG1 201 QCl- 223 HY - 360 
C31 . 1 10V CB -1 04 10 MAG1201 QCl -223 HY - 360 
C32 .1 10V CB-10410 MAG1201 QCl-223 HY - 360 
C33 .1 10V CB-10410 MAG1201 QCl-223 HY - 360 
C34 . 1 10V CB-1 041 0 MAG1201 QCl- 223 HY - 360 
C35 .1 10V CB-1041 0 MAG1201 QCl-223 HY-360 
C36 . 1 10V CB-10410 MAG1201 QC l-223 HY - 360 
C37 .1 10V CB-1041 0 MAG1201 QCl-223 HY - 360 
C38 .1 10V CB-10410 MAG1201 QCl - 223 HY - 360 
C39 .1 10V CB-1041 0 MAG1201 QC l-223 HY - 360 
C40 . 1 10V CB- 1 041 0 MAG1201 OCl - 223 HY - 360 
C41 . 1 10V CB-10410 MAG1201 QC l- 223 HY - 360 
C42 . 1 10V CB- 10410 MAG1 201 QC l-223 HY- 360 
C43 .1 10V CB-10410 MAG1 201 QC l-223 HY - 360 
C44 .1 10V CB-1 0410 MAG1 201 OCl - 223 HY-360 
C45 . 1 10V CB-10410 MAG1 201 QCl - 223 HY-360 
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C4P- 502 BOARD PARTS LIST AND DESCRIPTION (CONTINUED) 
(When ordering ports, sto te Model, Porf Number, and Descrjptlon.) 

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 RVA0911V103 X201 R103B 
R13 Ou t y Cyel e 10K RP-103 RVA0911 Vl 03 X201 Rl 03B 
R17 TX Cloek 5000 RP-502 RVA091 1V502 X260R502B 
R75 Duration (Tape Pulse) 10K RP-1 03 RVA0911 Vl 03 X260R103B 

RESISTORS (Power and Special) 
REPLACEMENT DATA REPLACEMENT DATA 

ITEM RATING ITEM RATING WORKMAN No. MFGR. WORKMAN No. MFGR. 
PART No. PART No . PART No. PART No. 

Rl 1000 5% 1/4W Rl-102 22-1096 R38 470 5% 1/4W Rl -471 22-1088 
Fl ameproof Ca rbon Fl ameproof Carbon 

Film Fil m 
R2 10K 5% 1/4W Rl-1 03 22-1120 R39 470 5% 1/4W Rl-471 22-1088 

Fl ameproof Carbon Flameproof Carbon 
Film Film 

R3 lOOK 5% 1/4W Rl-l04 22-1144 R40 470 5% 1/4W Rl-471 22-1088 
Fl ame proof Carbon Fl ameproof Carbon 

Fil m Film 
R4 10K 5% 1/4W Rl-103 22-1120 R41 470 5% 1/4W Rl-471 22-1088 

Flameproof Garbon Fl ameproof Carbon 
Fil m Fil m 

R5 4700 5% 1/ 4W Rl-472 22-111 2 
Carbon Film R42 470 5% 1/ 4W Rl-471 22-1088 

R6 4700 5% 1/ 4W Rl-4 72 22-1112 Flameproof Carbon 
Carbon Film Fil m 

R7 4700 5% 1/4W Rl-472 22 - 11 12 R43 470 5% 1/4W Rl-471 22-1088 
Carbon Film Flameproof Carbon 

R8 4700 5% 1/4W Rl-472 22-111 2 Film Ca rbon Film R44 470 5% 1/4W Rl- 471 22-1088 
R9 4700 5% 1/ 4W Rl-472 22-1 11 2 Flameproof Carbon Carbon Fil m 
R10 10K 5% 1/4W Rl-1 03 22-11 20 Fil m 

R45 470 5% 1/4W Rl-471 22-1088 Fl ameproof Ca rbon Fl ameproof Carbon Film 
R12 10K 5% 1/ 4 W R1-103 22- 1120 Film 

R46 220 5% 1/4W Rl-221 22-10BO Fl ameproof Carbon Flameproof Carbon Film 
R14 10005% 1/4W Rl-102 22-1 096 Film 

R47 390 5% 1/4W Rl-391 22-1086 Flameproof Carbon Flameproof Carbon Film Film 
R15 4700 5% 1/ 4W Rl -472 22-111 2 

R48 220 5% 1/4W Rl-221 22-1080 Carbon Film Flameproof Carbon 
R16 10005% 1/4W R1 - 101 22-1096 Film 

Fl ameproof Carbon R49 390 5% 1/4W Rl-391 22-1086 
Film Flameproof Carbon 

R18 4700 5% 1/ 4W Rl-472 22 -111 2 Fil m 
Carbon Fil m R50 220 10% 1/4W Rl-221 22-1080 

R19 47 00 5% 1/ 4W Rl - 472 22-1112 Fl ameproo f Ca rbon 
Carbon Film Film 

R20 4700 5% 1/ 4W Rl -4 72 22 -11 12 R51 390 5% 1/4W Rl-391 22-1 086 
Carbon Fi l m Flameproo f Carbon 

R21 47005% 1/4W Rl-472 22-111 2 Fil m 
Ca rbo n Film R52 10K 5% 1/4W R1-103 22-1120 

R22 4700 5% 1/ 4W Rl -472 22-1112 Fl ameproof Ca rbon 
Carbon Film Film 

R23 4700 5% 1/4W Rl-472 22-1112 
R53 470 5% 1/4W Rl - 471 22-1 088 Carbon Fil m 

R24 4700 5% 1/ 4W Rl-472 22- 1112 Flameproof Carbon 

Carbon Film Film 

R25 4700 5% 1/ 4W Rl -4 72 22-111 2 R54 10K 5% 1/4W R1-1 03 22-1120 

Carbon Film Flameproof Ca rbon 

R26 10K 5% 1/ 4W Rl-103 22-11 20 Film 
Fl ameproof Ca rbon R55 10K 5% 1/4W R1-103 22 -11 20 

Film Flameproof Carbon 
R27 100 5% 1/ 4W Rl-1 01 22-1 072 Film 

Fl ameproof Carbon R56 470 5% 1/4W Rl-471 22-1088 
Film Fl ameproof Ca rbon 

R28 470 5% 1/4W Rl-471 22- 1088 Film 
Flameproof Carbon R57 10K 5% 1/4W R1-103 22 -11 20 

Film Fl ameproof Carbon 
R29 470 5% 1/ 4W Rl-471 22- 1088 Film 

F1 ameproof Ca rbon R58 10K 5% 1/4W R1-103 22-11 20 

Film Flameproof Carbon 

R30 470 5% 1/ 4W Rl-471 22- 1088 Fil m 

Fl ameproof Ca rbon R59 470 5% 1/4W Rl-471 22-1088 

Film Fl ameproof Carbon 
Fil m 

R31 470 5% 1/ 4W Rl-471 22-1088 R60 10K 5% 1/4W Rl-103 22-11 20 
Flameproof Carbon Flameproof Carbon 

Film Fil m 
R32 470 5% 1/4W Rl-471 22-1 088 R61 10K 5% 1/4W Rl-103 22-11 20 

Fl ameproof Ca rbon Fl ameproo f Ca rbon 
Fil m Film 

R33 47 0 5% 1/4W Rl-471 22-1088 R62 4700 5% 1/4W Rl-47 2 22-1112 
Flameproof Carbo n Flameproof Carbon 

Film Film 
R34 470 5% 1/4W Rl-471 22-1088 R63 10K 5% 1/4W Rl-103 22-11 20 

Fl ameproof Ca rbon Fl ameproof Carbon 
Film Fi l m 

R35 470 5% 1/4W Rl-471 22-1088 
Fl ameproof Ca rbon R64 4700 5% 1/4W Rl-472 22- 111 2 

Fil m Carbon Film 
R36 470 5% 1/4W Rl -471 22-1088 R65 10K 5% 1/4W Rl-103 22-11 20 

Flameproof Carbon Fl ameproof Ca rbon 
Fil m Film 

R37 470 5% 1/ 4W Rl -471 22-1088 R66 4700 5% 1/4W Rl -472 22-111 2 
Flameproof Carbon Carbon Film Film 
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C4P- 502 BOARD PARTS LIST AND DESCRIPTION (CONTINUED) 
(Wile,., ordering ports, stote Model, Parf N umber, and Description.) 

RESISTORS (Power and Special) (cont) 
REPLACEMENT DATA REPLACEMENT DATA 

ITEM RATING ITEM RATING MFGR. WORKMAN No. MFGR . WORKMAN No. 
PART No . PART No. PART No. PART No. 

R67 470 5% 1/4W Rl-471 22-108B Fil m 
Fl ameproof Carbon R72 390 5% 1/4W Rl- 391 22-1 0B6 

Fil m Fla meproo f Ca rbon 
R6B 390 5% 1/ 4W Rl - 391 22-1 086 Fi lm 

Fl ameproof Ca rbon R73 220 5% 1/4W Rl-221 22-1 080 
Fil m Fl ameproof Carbon 

R69 220 5% 1/4W Rl-221 22-1 0BO Film 
Flameproof Carbon R74 1000 5% 1/4W Rl-102 22-1 096 

Fi lm Fl ameproof Carbon 
R70 390 5% 1/4W Rl-391 22-1 0B6 Film 

Fl ameproof Carbon R76 1000 5% 1/4W Rl-102 22- 1096 
Film Flameproof Ca rbon 

R71 220 5% 1/4W Rl-2 21 22-1080 Fil m 
Flameproof Carbon 

MISCELLANEOUS 
ITEM 

PART NAME PART No. NOTES No. 

Jl Socket SC- 12FM 12 Pin (4 used ) 
J2 Socket SC- 12FM 12 Pi n 

Soc ket SC-16FI 16 Pin IC Socket (3 used) 
Socket SC- 1BFI lB Pin IC Socket (16 used) 
Socket SC- 24FI 24 Pin IC Socket (6 used) 
Socket SC-40FI 40 Pin IC Socket 
P.C_ Board PC-502 CPU Board 

C4PMF- 505 BOARD PARTS LIST AND DESCRIPTION 
(When ordering ports, stote Mode ', Porf Number, and De scription .) 

SEMICONDUCTORS {Select replacement transistor for best results} 

REPLACEMENT DATA 
ITEM TYPE MFGR. GENERAL ZENITH No. No. PART No. ELECTRIC MALLORY RAYTHEON RCA SYLVANIA THOR DAR SON WORKMAN 

PART No. PART No. PART No. PART No. PART No. PART No. PART No . PART No. 

01 lN914 Q-1N914 GE-514 PTC2 14 REN 177 SK3100/519 ECG519 TM519 WEP925/519 103-1 31 
03- 04 1N91 4 Q-1N914 GE- 514 PTC2 14 REN 177 SK3100/519 ECG519 TMS19 WEP925/519 103- 131 
U1A S6B21 P IC-6BB21 
U1B 6502A IC- 6502A 
U1C- U10 S6B50 IC-6BB50 

U1E F-74157PC SK74157 
74LS1 57PC IC-74LS157 SK74LS157 ECG74LS157 TM74LS157 

U1 F F- 7404PC IC-7404 GE- 7404 SK7404 ECG7404 TM7404 221-Z9076 
U1G MCl489/ IC-14B9 

SN751B9N 
Ull NBT26AN IC-BT26 

U2A NBT95N IC-BT95 
U2B F-7417PC IC-7417 ECG7417 TM7417 
U2C 74148N IC-74148 
U20 C3B085 IC-SYNI'ON 

SYNI'ON V1 . 0 
U2E NBT26AN IC-BT26 

U3A- U3B SN7417N IC-7417 ECG7417 TM7417 
U3C SN74123N IC-741 23 GE- 74123 REN 74123 SK7 41 23 ECG74123 TM74123 221-Z90B6 
U30 MCBT95P IC- BT95 
U3E SN7410J IC-741 0 GE-7410 SK7 41 0 ECG741 0 TM7410 
U3 F S6B21 P IC- 6BB21 

U3G NBT26AN IC-BT26 
U4A SN7417N IC-7417 ECG7417 TM7417 
U4 B OM7404N IC-7404 GE-7404 SK7404 ECG7404 TM7404 221-Z9076 
U4C SN74123N IC-74123 GE- 74123 REN 74123 SK7 41 23 ECG74123 TM741 23 221-Z90B6 
U40 MCBT95P IC-BT95 

U4E F-7404PC IC-7404 GE-7404 SK7404 ECG7404 TM7404 221-Z9076 
U4F OM7404N IC-7404 GE- 7404 SK7404 ECG7404 TM7404 221-Z9076 
U4H NBT26AN IC-BT26 
U5A OM7400N IC-7400 GE-7400 REN 7400 SK/400 ECG7400 TM7400 WEP7400/7400 221-Z9075 
U5B 7476N IC-7476N GE-7476 SK7476 ECG7476 TM7476 WEP7476/7476 
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C4PMF- 505 BOARD PARTS LIST AND DESCRIPTION (CONTINUED) 
(Whet} ordering porfs, sfote Model, Porf Number, and Description.) 

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

ITEM TYPE MFGR. GENERAL ZENITH No. No. PART No. ELECTRIC 
MALLORY RAYTHEON RCA SYLVANIA THORDARSON WORKMAN 

PART No. PART No. PART No. PART No . PART No. PART No. PART No . PART No. 

USC- USO OM74 00N IC-7400N GE- 7400 REN 7400 SK7400 ECG7400 TM7400 WEP740017400 221-Z907S 
USE- USF F74LS390P IC-74LS390 
USG F74LS390P IC- 74LS390 

F-74390PC IC- 74390 
U5H- US I SN7420N IC-7420 GE- 7420 SK7420 ECG7420 TM74 20 221-Z9077 

U5J SN74LS138N IC- 74LS138 SK74LS138 ECG74LS138 TM74LS138 
USK OM7404N IC- 7404 GE -74 04 SK7404 ECG7404 TM7404 221-Z9076 
U5 L SN7410J IC- 7410 GE- 7410 SK7410 ECG7 41 0 TM741 0 
U6A F- 74163PC IC- 74163 ECG74 163 TM74163 
U68 - U60 7493N IC-7493 REN 7'493A SK7493 ECG7493A TM7493A 221-Z9078 

U6E F- S4040M 
7404 IC-7404 GE-7404 SK7404 ECG7404 TM7404 221-Z9076 

U6F SN7402N IC-7402 GE-7402 SK7402 ECG7402 TM7402 WEP740217402 
U6G SN74LS138N IC-74LS138 SK7 4LSI 38 ECG74L S138 TM74LS138 
U6H SN7400N IC-7400 GE- 7400 REN 7400 SK7400 ECG7400 TM7400 WEP740017400 221-Z907S 

U61 7430N IC-7430 SK7430 ECG7430 TM7430 
Ql 2NS226 Q- 2NS226 GE - 82 PTCI03 REN IS9 SK3466/lS9 ECGlS9 m 159 WEP716 121-Z9003* 
Q2 2N5226 Q-2N5226 GE- 82 PTCI03 REN IS9 SK3466/lS9 ECGlS9 TM lS9 WEP716 121-Z9003* 

* Lead conf i gurat i on may vary fro r.1 original. 

ELECTROLYTIC CAPACITORS 
REPLACEMENT DATA 

ITEM 
MFGR . CORNELL- MALLORY SPRAGUE PART No . 

No. RATING DUBILIER 
PART No. 

PART No. 
PART No. Q-LlNE GENERAL LINE 

CI0 47 16V C- S06 NLWSO-1 6 TTl SX50A QEl-3S1 TVA-ll SO 
Cll 47 16V C- S06 NLW50- 16 TTlSXSOA QE I- 3S1 TVA-ll SO 

CAPACITORS 
REPLACEMENT DATA 

ITEM 
RATING MFGR . CORNEll-

MALLORY SPRAGUE PART No. No. PART No. DUBILIER 
PART No . 

PART No. Q -LlNE GENERAL LINE 

Cl • 1 10V C8-1 0410 MAG1 201 QCI -223 HY - 360 
C2 . 1 10V C8-1041 0 MAG1201 QCI - 223 HY- 360 
C7 . 1 10V C8-1 0410 MAG1201 QCI - 223 HY-360 
C8 . 1 10V C8- 104 10 MAG1201 QC I-223 HY - 360 
C9 . 1 10V C8-1 0410 MAG1 201 QCI - 223 HY - 360 
C12 .1 10V C8- 10410 MAG1201 QCI -223 HY - 360 
C13 . 1 10V C8- 10410 MAG1201 QC I-223 HY-360 
CIS . 1 10V C8- 10410 MAG1201 QC I-223 HY - 360 
C16 . 1 10V C8- 10410 MAG1201 QC I- 223 HY - 360 
C1 8 .1 10V C8-1 0410 MAG1201 QCI - 223 HY - 360 
C19 .1 10V C8-1 0410 MAG1201 QC I- 223 HY - 360 
C2 0 ISO lKV 10% C-lSl GP31S l OTS-TIS 
C21 .1 10V C8- 10410 MAG1201 QCI- 223 HY - 360 
C22 . 1 10V C8-10410 MAG1 201 QCl - 223 HY - 360 
C23 .1 10V C8-1 0410 MAG1201 QCl-2 23 HY-360 
C24 . 1 10V C8-1 0410 MAG1201 QC I- 223 HY - 360 
C2S 150 l KV 101 C- lSl GP31S 10TS- 1-1-5 ' 
C26 . 001 100V 10% C-102 OPMS601 EWFlA210 QFl- l IP8 -01 0 
C27 . 1 10V C8- 10410 MAG1201 QCI - 223 HY - 360 
C28 . 1 10V C8-1 04 10 MAG1201 QC l-2 23 HY - 360 
C31 . 1 10V C8-1 0410 MAG1201 QC I-2 23 HY - 360 
C32 . 001 100V 10% C- lSl OPMS601 EWFI A21 0 QFl-l IP8- 010 
C33 . 1 10V C8-1 0410 MAG1201 QCI-223 HY - 360 
C34 . 1 10V C8-1 0410 MAG1201 QCl - 223 HY - 360 
C36 27 SOOV 10% C- 270 CN0427 10TCC-Q27 
C37 . 1 10V C8-1 0410 MAG1201 QCI -2'23 HY-360 
C38 . 1 10V C8-1 0410 MAG1201 OC I-223 HY - 360 
C39 . 1 10V C8-1 0410 MAG1 201 OCl-223 HY - 360 
C40 . 1 10V C8- 10410 MAG1201 OC I-223 HY - 360 
C41 . 1 10V C8- 10410 MAG1201 OCl - 223 HY-360 
C42 . 1 10V C8-1041 0 Mft.G1201 QCI -22 3 HY -360 

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. 

R52 TX Oa ta 10K RP - I03 RVA0911 VI03 X260RI 038 
RS6 TX Cl ock 10K RP - I 03 RVA0911V I03 X260R1038 R57 RX Clock 10K RP-I03 RVA0911 VI 03 X260RI 038 
R58 RX Oa ta 10K RP-I 03 RVA0911VI03 X260RI038 
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C4PMF- 505 BOARD PARTS LIST AND DESCRIPTION (CONTINUED) 
(When ordering parts, state Model , Part Number, and Descrjptjon.) 

RESISTORS (Power and Specia l) 

ITEM 
REPLACEMENT DATA REPLACEMENT DATA 

RATING ITEM RATING No . MFGR. WORKMAN 
No. MFGR. WO RKMAN 

PART No. PART No. PART No. PART No. 
Rl 470 5% 1/ 4W Rl-471 22-1088 R29 4700 5% 1/ 4W Rl -4 72 22- 1112 

Fl ameproof Carbon Flameproof Carbon 
Fil m Film 

R2 470 5% 1/ 4W Rl-471 22-1088 R30 4700 5% 1/ 4W Rl-472 22-1 11 2 
Fl arne proof Ca rbon Fl ameproof Ca rbon 

Fil m Film 
R3 470 5% 1/4W Rl-471 22-1088 R31 4700 5% 1/ 4W Rl - 472 22-1112 

Fl i;imeproof Carbon Flameproof Carbon 
Film Film 

R4 470 5% 1/ 4W Rl-471 22-1088 R3 2 4700 5% 1/ 4W Rl-472 22-1112 
Flameproof Carbon Flameproof Ca rbon 

Film Film 
R5 470 5% 1/ 4W Rl-471 22-1 088 R33 390 5% 1/ 4W Rl - 391 22-1086 

Fl ameproof Carbon Fl ameproof Carbon 
Film Film 

R6 470 5% 1/ 4W Rl-471 22-1088 
Fl ameproof Ca rbon R34 390 5% 1/ 4W Rl-391 22-1086 

Film Flameproof Carbon 
R7 470 5% 1/4W Rl-471 22-1088 Film 

Fl ameproof Ca rbon R35 220 5% 1/ 4W Rl-221 22-1080 
Film Fl ameproof Carbor. 

R8 470 5% 1/ 4W Rl-471 22-1088 Film 
Fl ameproof Ca rbon R36 220 5% 1/ 4W Rl-221 22-1080 

Film Fl ameproof Ca rbon 
R9 470 5% 1/ 4W Rl-471 22 -1088 Fil m 

Fl ameproof Ca rbon R37 10K 5% 1/ 4W Rl - 103 22-1120 
Film Fl ameproof Carbon 

R10 470 5% 1/4W Rl-471 22-1088 Film 
Fl ameproof Carbon R38 10K 5% 1/ 4W Rl-103 22-1120 

Film Fl ameproof Carbon 
R11 220 5% 1/ 4W Rl-221 22-1080 Film 

Fl ameproof Ca rbon R39 1000 5% 1/2W R2- 102 22-2096 
Film Carbon 

R4 0 1000 5% 1/2W R2-1 02 22- 2096 
R1 2 220 5% 1/ 4W Rl-221 22- 1080 Carbon 

Fl ameproof Ca rbon R41 1000 5% 1/2W R2-102 22- 2096 
Film Carbon 

R13 220 5% 1/ 4W Rl-221 22 -1080 R42 10005% 1/ 2W R2-102 22- 2096 
Fl ameproo f Carbon Carbon 

Film R43 10K 5% 1/ 4W Rl - 103 22-1120 
R14 220 5% 1/ 4W Rl - 221 22-1080 Flameproof Carbon 

Flameproof Carbon Film 
Film R44 10K 5% 1/ 4W Rl - 103 22- 1120 

R15 220 5% 1/ 4W Rl-221 22- 1080 Fl ameproof Carbon 
Flameproof Carbon Film 

Film R45 390 5% 1/ 4W Rl -391 22 -1 086 
R16 220 5% 1/ 4W Rl - 221 22-1080 Fl ameproof Ca rbon 

Fl ameproof Carbon Film 
Film R46 390 5% 1/ 4W Rl-391 22-1086 

R17 220 5% 1/ 4W Rl - 221 22 -1080 Flameproof Carbon 
Fl ameproof Ca rbon Film 

Fi lm R47 390 5% 1/4W Rl-391 22 - 1086 
R18 220 5% 1/ 4W Rl-221 22 - 1080 Fl ameproo f Carbon 

Fl ameproof Ca rbon Film 
Film R48 220 5% 1/ 4W Rl-221 22 -1 080 

R19 220 5% 1/ 4W Rl - 221 22-1080 Flameproof Carbon 
Fl ameproof Carbon Film 

Film R49 220 5% 1/ 4W Rl - 221 22-1 080 
R20 390 5% 1/ 4W Rl - 391 22- 1086 Flameproof Carbon 

Flameproof Carbon Film 
Film R50 220 5% 1/ 4W Rl -221 22-1 080 

R21 390 5% 1/ 4W Rl - 391 22- 1086 Flameproof Carbon 
Flameproof Carbon Film 

Film R51 1000 5% 1/4W Rl -102 22-1 096 
R22 390 5% 1/ 4W Rl - 391 22-1086 Fl ameproof Carbon 

Fl ameproof Ca rbon Film 
Fil m R53 220 5% 1/ 4W Rl-22 1 22-1080 

R23 390 5% 1/4W Rl-391 22 -1086 Fl ameproo f Ca rbon 
Flameproof Carbon Film 

Fil m R54 4700 5% 1/ 4W Rl -472 22-111 2 
R24 390 5% 1/ 4W Rl-391 22-1086 F1 ameproo f Ca rbon 

Fl ameproof Ca rbon Film 
Film R55 390 5% 1/ 4W Rl- 391 22-1 086 

R25 390 5% 1/ 4W Rl-391 22-1 086 Flameproof Carbo n 
Flameproof Carbon Film 

Film R59 1000 5% 1/4W Rl -1 02 22-1 096 
R2 6 390 5% 1/ 4W Rl - 391 22-1086 Fl ameproof Ca rbon 

Fl ameproof Carbon Fil m 
Film R60 18K 5% 1/ 4W Rl -1 83 22-11 26 

R27 390 5% 1/ 4W Rl -391 22-1 086 Fl ameproof Ca rbon 
Fl ameproof Ca rbon Fil m 

Film R61 4700 5% 1/ 4W Rl-472 22-1112 
R28 390 5% 1/4W Rl - 391 22-1086 Fl ameproof Carbon 

Fl ameproof Ca rbon Fil m 
Film 
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C4PMF- 505 BOARD PARTS LIST AND DESCRIPTION (CONTINUED) 
(When ordering parts, state ModeJ , Part Number, and Description.) 

RESISTORS (Power and Special) (cant) 
REPLACEMENT DATA REPLACEMENT DATA 

ITEM RATING WORKMAN 
ITEM RATING MFGR. WORKMAN No. MFGR . No . 

PART No . PART No. PART No. PART No. 

R62 4700 5% 1/4W Rl -472 22-1112 R79 470 5% 1/4W Rl-471 22-1088 
Fl ameproof Carbon Flameproof Carbon 

Film Film 
R63 470 5% 1/ 4W Rl-47 1 22-1088 R80 470 5% 1/ 4W Rl-471 22-1088 

Fl ameproof Carbon Fl ameproof Ca rbon 
Fi lm Fil m 

R64 470 5% 1/ 4W Rl-47 1 22-1088 R81 470 5% 1/4W Rl-471 22- 1088 
Fl ameproof Carbon Flameproo f Carbon 

Fil m Film 
R65 4700 5% 1/ 4W Rl-472 22-111 2 R82 470 5% 1/4W Rl-471 22- 1088 

Fl ameproo f Carbon Fl ameproo f Carbon 
Fil m Film 

R66 4700 5% 1/4W Rl-472 22-1112 R83 470 5% 1/4W Rl - 471 22-1088 
Fl ameproof Carbon Flame proof Carbon 

Fil m Film 
R6 7 4700 5% 1/ 4W Rl -472 22-1112 

22-1088 Carbon Film R84 470 5% 1/4W Rl-471 
R68 470 5% 1/4W Rl-471 22-1088 Flameproof Ca rbon 

Fl ameproo f Ca rbon Film 
Fil m R85 470 5% 1/4W Rl-471 22-1088 

R69 470 5% 1/ 4W Rl-471 22-1088 Flamep roof Ca rbon 
Fl ameproof Carbon Fil m 

Fi 1m R86 470 5% 1/ 4W Rl-471 22-1 088 
R7 0 470 5% 1/ 4W Rl-471 22-1088 Flameproof Carbon 

Flameproof Carbon Film 
Film R87 4700 5% 1/ 4W Rl -472 22-1112 

R71 470 5% 1/ 4W Rl-471 22-1088 Flameproof Carbon 
Fl ameproof Ca rbon Film 

Fil m R88 1000 5% 1/4W Rl -l 02 22-1096 
R72 470 5% 1/4W Rl-471 22-1088 Flameproof Carbon 

Fl ameproof Carbon Fil m 
Fil m R89 4700 5% 1/ 4W Rl-472 22-1112 

Fl ameproof Carbon 
Film 

R73 470 5% 1/4W Rl-47 1 22-1088 R90 4700 5% 1/4W Rl-47 2 22-111 2 
Fl ameproof Carbon Flameproof Carbon 

Fil m Film 
R74 470 5% 1/4W Rl-471 22-1 088 R9 1 4700 5% 1/4W Rl-472 22-111 2 

Fl ameproof Car bon Flameproof Carbon 
Film Film 

R75 470 5% 1/4W Rl-471 22-1 088 R92 4700 5% 1/4W Rl-472 22-111 2 
Flameproof Carbon Fl ameproof Ca rbon 

Fi 1m Film 
R76 470 5% 1/ 4W Rl-471 22-1 088 R93 470 5% 1/ 4W Rl -471 22-1088 

Fl ameproof Ca r bon Flameproof Carbon 
Film Film 

R77 470 5% 1/ 4W Rl - 471 22- 1088 R94 4700 5% 1/4W Rl-472 22-111 2 
Flameproof Ca r bon Flameproof Carbon 

Fil m Film 
R7 8 470 5% 1/ 4W Rl-471 22- 1088 

R95 4700 5% 1/ 4W Rl -472 Flameproof Carbon 22-111 2 
Fil m Carbon Film 

MISCELLANEOUS 
I ITEM 

PART AME PART No. NOTES No. 

Jl Socke t SC- 12FM 12 Pin 
J2 Pl u9 5C - 12MM 12 Pin 
J 3 Socke t SC -1 2FM 12 Pin 
J4 So cket SC -40Fl 40 Pin (Connector to A15 Board ) 
Xl Crystal X-405 4t+lz 

Socket SC- 12FM 12 Pin (5 used ) 
Plug SC- Wt1 12 Pin (2 used) 
P . C. 80ard PC-5058P CP U with Floppy Interfa ce 

C4PMF- 527 BOARD PARTS LIST AND DESCRIPTION 
(Whe n ordering parts, dote Model , Port Number, o nd Description .) 

SEMICONDUCTORS (Select replacement transistor for best results) 

REPLACEMENT DATA 
ITEM TYPE MFGR. GENERAL 
No. No. PART No. ELECTRIC 

MALLORY RAYTHEON RCA SYlVANIA THORDARSON W ORKMAN ZENITH 

PART No. PART No. PART No. PART No. PART No. PART No. PART No. PART No. 

01 - 02 l N9 14 Q- 1N914 GE- 514 
UA1-UA8 2114L- 3 IC- 211 4- l3 

PTC214 REN 177 SK3100/519 ECG519 TM519 WEP925/519 103-131 

UA9- N8T26AN IC- 8T26 
UA10 

U81-U88 2114L-3 IC-2114-l3 
UC1-UC8 2114L- 3 IC-2114 - L3 

UC9 F-74S138PC IC-74S138 ECG74S138 TM74S138 
UC10 SN7404N IC-7404 GE-7404 SK7404 ECG7404 TM7404 221-Z9076 
UCll OM74 20N IC-7420 GE-7420 SK7420 ECG7420 TM7420 221-Z9077 
U01 -U08 2114L-3 IC - 2114-L3 
UD9 F-74S138PC IC- 745138 ECG74S138 TM745138 
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C4PMF- 527 BOARD PARTS LIST AND DESCRIPTION (CONTINUED) 
(Whe n ordering porfs, state Model, Port 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 No. PART No. PART No . PART No . PART No. PART No. PART No. PART No . 

U01 0 F- 74LS04PC IC- 74LS04 SK74LS04 ECG74LS04 TM74LS04 
UE1-UE8 2114L-3 IC- 2114 -L3 
UE9 F-74S138PC IC- 74S138 ECG74S138 TM74S138 
UE10 SN7 41 0J IC- 7410 GE-7410 SK7410 ECG7410 TM741 0 
UFl-UFB 2114L-3 IC-2114-L3 
UF9 F- 74S138PC [C- 74S138 ECG74S138 TM74S138 

ELECTROLYTIC CAPACITORS 
REPLACEMENT DATA 

ITEM CO RNEll· SPRAGUE PART No. No. RATING MFGR. 
DUBILIER 

MALLORY 
PART No. 

PART No. 
PART No. Q ·lINE I GENERAL LINE 

C30 SO 2SV C-S06 W8RSO-2S TT2SXSOA QEl- 3S3 I TVA-1 206 

CAPACITORS 
REPLACEMENT DATA 

ITEM RATING MFGR . CORNELL· SPRAGUE PART No. No. PART No. DU81l1ER MALLORY 

PART No. 
PART No. Q·lINE GENERAL LINE 

Cl .1 10V C8- 10410 MAG1201 QCl-223 HY-360 
C2 .1 10V C8-10410 MAG1 201 QCl -2 23 HY - 360 
C3 . 1 10V C8-1 04 10 MAG1201 QCl-223 HY -360 
C4 .1 10V C8-1 041 0 MAG1201 QCl - 223 HY - 360 
CS . 1 10V C8- 10410 MAG1201 QCl - 223 HY - 360 
C6 .1 10V C8-10410 MAG1201 QCl - 223 HY-360 
C7 .1 10V C8-1 0410 MAG1201 QC l- 223 HY-360 
C8 .1 10V C8-1041 0 MAG1201 QCl - 223 HY-360 
C9 . 1 10V C8- 10410 MAG1201 QCl - 223 HY-360 
Cl0 .1 10V C8 - 10410 MAG1 201 QCl - 223 HY-360 
Cll .1 10V C8-10410 MAG1201 QCl - 223 HY- 360 
C12 . 1 10V C8- 10410 MAG1201 QCl-223 HY-360 
C13 .1 10V C8- 10410 MAG1201 QCl-223 HY-360 
C14 . 1 10V C8-10410 MAG1201 QCl - 223 HY- 360 
C15 .1 10V C8-1 0410 MAG1201 QC l-223 HY - 360 
C16 . 1 10V C8-1 0410 MAG1201 QCl-2 23 HY-360 
C17 .1 10V C8-1 0410 MAG1201 QC l-223 HY- 360 
C18 .1 10V C8-1 0410 MAG1201 QCl -223 HY-360 
C19 . 1 10V C8-10410 MAG1201 QC l-223 HY-360 
C20 . 1 10V C8-1 0410 MAG1201 QCl -22 3 HY-360 
C21 .1 10V C8 -1 0410 MAG1201 QCl-223 HY-360 
C22 .1 10V C8- 10410 MAG1201 QC l-22 3 HY-360 
C23 . 1 10V C8- 10410 MAG1201 QC l-223 HY - 360 
C24 .1 10V C8- 10410 MAG1201 QC l-223 HY-360 
C25 .1 10V C8-10410 MAG1201 QCl - 223 HY - 360 
C26 . 1 10V C8-10410 MAG1201 QCl-223 HY - 360 
C27 .1 10V C8-10410 MAG1201 QCl-223 HY - 360 
C28 .1 10V C8-10410 MAG1201 QC l-223 HY - 360 
C29 .1 10V C8 -1041 0 MAG1201 QCl -223 HY-360 

RESISTORS (Power and Special) 
REPLACEMENT DATA REPLACEMENT DATA 

ITEM RATING WORKMAN 
ITEM RATING MFGR . WORKMAN 

No. MFGR. No. 
PART No. PART No . PART No. PART No. 

Rl 4700 5% 1/4W Rl-472 22-111 2 R3 4700 5% 1/ 4W Rl-472 22-111 2 
Ca rbon Fil m Carbon Film 

R2 4700 5% 1/ 4W Rl-472 22-1.112 R4 4700 5% 1/4W Rl-472 22 - 1112 
Ca rbon Fi 1 m Carbon Film 

M ISCELLANEOUS 
ITEM 

PART NAME No. PART No . NOTES 

Jl Socket SC-1 2FM 12 Pin (4 Required) 
Socket SC- 16F[ 16 Pin IC Socket (6 used) 
Socket SC- 18Fl 18 Pin [C Socket (48 used) 
P .C. 80ard PC-527P CM- 9 MelOOry 
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C4P/C4PMF- 540 BOARD PARTS LIST AND DESCRIPTION 
(When ordering parts, state Model, Port Number , and Description.) 

SEMICONDUCTORS (Select replacem ent transistor for best results) 
REPLACEMENT DATA 

ITEM TYPE MFGR. GENERAL 
MALLORY RAYTHEON RCA SYLVANIA THORDARSON WORKMAN ZENITH No. No. PART No. ELECTRIC 
PART No. PART No. PART No. PART No. PART No. PART No. PART N o. PART No. 

01 -06 IN914 Q- IN914 GE-514 PTC214 REN 177 SK3100/519 ECG519 TM519 WEP925/519 103-131 
lilA OM74 151AN IC-74151 SK74151 ECG74151 TM74151 
UIB OM74L04N IC-74L04( 1 ) 
UIC SN7400N IC- 7400 GE-7400 REII 7400 SK7400 ECG7400 TM7400 WEP740017400 221-Z9075 
UI0 F-74175PC IC-74175 ECG74175 TM74175 

UIE OM74175N IC-74175 ECG74175 TM74175 
F- 74175PC ECG74175 TM74175 

UIF-UIG 2114L-3 IC-2114-L3 
UIH N8T26N IC - 8T26 
U2A SN7400N IC- 7400 GE- 7400 REN 7400 SK7400 ECG7400 TM7400 \.iEP7400/7400 l11-Z9075 

UIB F- 74LS86PC IC - 74LSB6 SK74L SB6 ECG74LS86 TM74LS86 
U2C-UIF 211 4L-3 IC-1114-L3 
UIG-U2H N8T26N IC- 8T16 
U3A SN7400N IC-7400 GE-7400 REN 7400 SK7400 ECG7400 TM7400 WEP740017400 121 - Z9075 
U3B SN7492AN IC-7492 GE-7491 SK7492 ECG7492 TM7492 

U3C 74LS157N IC-74LS157 SK74LS157 ECG74LS157 TM74LS157 
U30 SN74165N IC- 74165 ECG74165 TM74165 
U3E C3B129 IC-CARGEN 

CARGENVl.( 
U3F SN74174N IC-74174 ECG74174 TM74174 
U3G F- 74174PC I C-74174 ECG74174 TM74174 

SN74174N ECG74174 TM74174 

U3H-U31 N8T26N I C- 8T26 
U4A-U4B SN74123N IC-74123 GE- 74123 REN 741 23 SK74123 ECG74123 TM74123 221 - Z90B6 
U4C 7408N I C-7408 GE-7408 SK7408 ECG7408 TM7408 WEP740817408 
U40 7403N IC-7403 ECG7403 TM7403 
U4E SN7400N IC-7400 GE-7400 REN 7400 SK7400 ECG7400 TM7400 WEP740017400 221 - Z9075 
U4F 7474N I C-7474 GE- 7474 REN 7474 SK7474 ECG7474 TM7474 WEP747417474 

SN7474N GE-7474 REN 7474 SK7474 ECG7474 TM7474 WEP747417474 

U4G F-74175PC IC-74175 ECG74175 TM74175 
U4H F- 7404PC IC-7404 GE-7404 SK7404 ECG7404 TM7404 221-Z9076 SN7404N GE- 7404 SK7404 ECG7404 TM7404 221 - Z9076 U4J SN74LS12N IC-74LS1 2 
U4K F- 7404PC IC- 7404 GE-7404 SK7404 ECG7404 TM7404 221-Z9076 SN7404N GE-7404 SK7404 ECG7404 TM7404 221-Z9076 

U5A OM7420N IC-7420 GE- 7410 SK7420 ECG7420 TM7420 221-Z9077 F-7420PC GE-7410 SK7420 ECG7420 TM7420 221-Z9077 U5B- U5H OM74LS163N I C-74LS163 SK74LS163 ECG74LS163A TM74LS163A 
U51-U5K SN74LS157N IC-74LS1 57 SK74LS157 ECG74LS157 TM74LS 157 F74LS157PC SK74LS157 ECG74LS157 TM74LS 157 

U6A SN72555 IC-555 GElC - 269 PTC1555 SK3564/955M ECG955M TM955M WEP2119/9551~ 221-Z9042 
UA555TC GEIC-269 PTC1555 SK3564/955~1 ECG9551~ TM955M WEP211 9/955M 221-Z9042 

U6B 74LS157PC IC- 74LS157 SK74LS157 ECG74LS157 TM74LS1 57 
U6C 743BN IC-7438 SK743B ECG7438 TM743B 
U60 SN7400N IC-7400 GE-7400 REN 7400 SK7400 ECG7400 TM7400 WEP740017400 221-Z9075 

U6E 74LS139N IC-74LS139 
U6F 7430N IC-7430 SK7430 ECG7430 TM7430 

9N3017430 SK7430 ECG7430 TM7430 U6G- U6H SN7400N IC-7400 GE-7400 REN 7400 SK7400 ECG7400 TM7400 WEP740017400 221 - Z9075 U61 F- 7402PC IC-7402 GE-7402 SK7402 ECG7402 TM7402 WEP740217402 SN7402N GE- 7402 SK7402 ECG7402 TM7402 WEP740217402 

U6J F-7404PC I C-7404 GE-7404 SK7404 ECG7404 TM7404 221 - Z9076 SN7404N GE-7404 SK7404 ECG7404 TM7404 221-Z9076 U6K OM7420N IC- 7420 GE-7420 SK7420 ECG7420 TM7420 221-Z9077 F-7420PC GE- 7420 SK7420 ECG7420 TM7420 221 - Z9077 U6L F- 7404PC I C- 7404 GE-7404 SK7404 ECG7404 TM7404 221-Z9076 SN7404N GE- 7404 SK7404 ECG7404 TM7404 221-Z9076 Ql 2N5225 Q- 2N5225 GE-20 PTC1l5 REN 123A SK34441l23A ECG123AP TM123AP WEP736/l23A l2l-Z9000A 

(1) If replacerrent is required . do not substitute. 

ELECTROLYTIC CAPACITORS 
REPLACEMENT DATA 

ITEM 
RATING MFGR. CORNEll· MALLORY SPRAGUE PART No. 

No. DUB IllER 
PART N o. PART No. Q ·lINE G ENERAL LINE PART No. 

C20 47 16V C- 506 NLW50- 16 TT15X50A QE l- 351 TVA-1l50 
C21 47 16V C-5 06 NLW50- 16 TT15X50A OEl-351 TVA -1l50 

CAPACITORS 
REPLACEMENT DATA 

ITEM 
RATING MFGR. CORN ELL- SPRAGUE PART No. No. PART No. DUBllIER MALLORY 

PART No. PART No. Q-lINE G ENERAL LINE 

Cl .1 10V CB-I 0410 MAG1201 QCl-223 HY- 360 
C2 .1 10V CB - l 041 0 MAG1201 QCl-223 HY- 360 
C3 .1 10V CB- I0410 MAG1201 QC l-223 HY-360 
C4 .1 10V CB-I04 10 MAG1201 QCl -22 3 HY-360 
C5 10 lKV 10% C-I 00 
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C4P/C4PMF- 540 BOARD PARTS LIST AND DESCRIPTION (CONTINUED) 
(When ordering parts, stote Model , Part Number , and Description.) 

CAPACITORS (cont) 
REPLACEMENT DATA 

ITEM 
RATING MFGR . CORNELL· SPRAGUE PART No. No . PART No. DUBILIER MALLORY 

PART No. PART No. O·lINE GENERAL LINE 

C6 .1 10V CB-l041 0 MAG1201 QC l-223 HY-360 
C7 .01 100V C-l03 WMF1Sl EWFl All 0 QFl- 91 lPB-Sl0 
CB 10 lKV 10% C-lOO 
C9 27 l KV 1% C-270 
Cl0 50 Tri mmer CP-500 
Cll .1 10V CB- l0410 MAG1201 QC l-223 HY- 360 
C12 .1 10V CB-l0410 MAG1 201 QC l-223 HY-360 
C13 .1 10V CB-l 0410 MAG1201 QCl-223 HY-360 
C14 .1 10V CB-l0410 MAG1 201 QC l-223 HY-360 
C15 . 1 10V C8-10410 MAG1201 QC l-223 HY-360 
C16 .1 10V CB-l 041 0 MAG1201 QCl-223 HY - 360 
C17 .1 50V 10% C-l04 WMF05Pl EWF05010 431 Pl 049R5 
C1B .001 100V 10% C- l 02 OPMS601 EWF1A2 10 QF1-l lPB-Ol0 
C19 . 001 100V 10% C-l 02 DPMS601 EWF1A2 10 QF1-l 1 PB- Dl OC-l 02 
C22 . 1 10V CB-l 0410 MAG1201 QCl - 223 HY - 360 
C23 . 1 10V CB- l0410 MAG1201 QCl -223 HY - 360 C24 .1 10V CB-l0410 MAG1201 QCl-223 HY-360 
C25 .1 10V CB7 10410 MAG1201 QCl -223 HY- 360 
C26 . 001 100V 10% C- l02 DPMS601 EWF1A21 0 QF1-l 1 PB-Dl 0 
C27 .1 10V CB-l0410 MAG1201 QCl -223 HY-360 
C28 . 1 10V CB-l04 10 MAG1201 QCl -223 HY- 360 
C29 .1 10V CB- l0410 MAG1201 QCl - 223 HY- 360 
C30 .1 10V CB-l0410 MAG1201 QCl-223 HY- 360 
C31 .1 10V CB- l 041 0 MAG1201 QCl -223 HY-360 
C32 .1 10V CB-l0410 MAG1201 QCl -223 HY-360 
C33 . 01 100V 10% C- l 03 WMF1 Sl EWF1AllO OFl-91 1 PB- Sl 0 
C34 . 0047 100V C-472 WMF1D47 EW F1A24 7 QFl - 57 1 PB-047 
C35 . 1 10V CB-l 0410 MAG1 201 OCl -223 HY-360 
C36 220 500V 10% C-221 GP322 10TS- T22 
C37 .1 10V CB-l0410 MAG1201 QC l-223 HY - 360 
C38 . 1 10V CB-l041 0 MAG1201 OC l-223 HY - 360 
C39 . 1 10V CB- l 0410 MAG1 201 OCl-223 HY-360 
C40 . 1 10V CB- l 0410 MAG1201 OC l -223 HY - 360 
C41 .1 10V CB-l 0410 MAG1201 OC l-223 HY-360 
C42 . 1 10V CB- l 04 10 MAG1201 OC l-223 HY-360 
C43 .1 10V CB-l041 0 MAG1201 QCl -223 HY-360 
C99 150 lKV 10% GP315 10TS-T15 

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

ITEM 
REPLACEMENT DATA 

FUNCTION RESISTANCE MFGR. MALLORY TRW No. 
PART No . PART No. PART No. 

R5 Bias 10K RP-l03 RVA0911 Vl 03 X260Rl03B 
R9 Video 200 RP-201 
Rl 0 Color 10K RP-l03 RVA0911 Vl 03 X260Rl03B 
R22 Blanking 10K RP-l03 RVA0911 Vl 03 X260Rl03B 
R23 Sync 500 RP-502 RVA0911 V502 X260R502B 

RESISTORS (Power and Special) 
REPLACEMENT DATA REPLACEMENT DATA 

ITEM RATING WORKMAN 
ITEM RATING MFGR. WORKMAN No . MFGR . No. 

PART No. PART No. PART No. PART No. 

Rl 10K 5% 1/4W Rl-l03 22-1120 R18 16K 5% 1/ 4W Rl-163 
Fl ameproo f Carbon Flameproof Carbon 

Fil m Film 
R3 470 5% 1/ 4W Rl-471 22-1088 R21 1000 5% 1/ 4W Rl-l02 22-1096 

Carbon Fil m Fl ameproof Carbon 
R4 470 5% 1/ 4W Rl - 471 22-10B8 Film 

Carbon Fil m R25 1000 5% 1/4W Rl-l02 22-1096 
R6 105% 1/ 4W Rl-l00 22-1048 Fl ameproof Ca rbon 

Fl ameproof Ca rbon Film 
Film R26 1000 5% 1/ 4W Rl-l 02 22-1 096 

R7 470 5% 1/ 4W Rl-471 22-1088 Fl ameproof Carbon 
Carbon Fil m Film 

R8 27 5% 1/ 4W Rl-270 22-1058 R27 10K 5% 1/ 4W Rl-l03 22 -11 20 
Carbon Film Flameproof Carbon 

Rll 390 5% 1/ 4W Rl-391 22-1 081 Film 
Fl ameproof Ca rbon R28 lBK 5% 1/ 4W Rl-1 83 22-11 26 

Film Fl ameproof Carbon 
R1 2 4700 5% 1/ 4W Rl-472 22- 111 2 Fil m 

Carbon Film R29 10K 5% 1/4W Rl-l03 22-11 20 
R13 470 5% 1/ 4W Rl-471 22-108B Fl ameproof Ca rbon 

Carbon Film Fil m 
R14 470 5% 1/ 4W Rl-471 22 -1 08B R30 1000 5% 1/4W Rl-l 02 22 -1 096 

Carbon Film Flameproof Carbon 
R15 10K 5% 1/4W Rl-l 03 22 -11 20 Fil m 

Flameproof Carbon R31 1000 5% 1/4W Rl-l 02 22-1096 
Fil m Fl ameproof Carbon 

R16 10005% 1/ 4W Rl -l 02 22-1096 Film 
Fl ameproof Carbon R32 220 5% 1/4W Rl - 221 22 -1 0BO 

Fil m Fl ameproof Carbon 
R17 10K 5% 1/4W Rl - l 03 22 -11 20 Fil m 

Flameproof Carbon R33 1000 5% 1/ 4W Rl-l02 22-1 096 
Fil m Fl ameproof Ca rbon 

Film 
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C4P/C4PMF- 540 BOARD PARTS LIST AND DESCRIPTION (CONTINUED) 
(When ordering ports, sta~e Model, Port Number , and Description.) 

RESISTORS (Power and Special) (cant) 
REPLACEMENT DATA REPLACEMENT DATA 

ITEM RATING MFGR . WORKMAN 
No . 

PART No . PART No . 

ITEM RATING MFGR. WORKMAN No. 
PART No . PART No . 

R40 4700 5% 1/4W Rl-472 22-1112 
Flameproof Carbon 

Film 

R34 1000 5% 1/4W Rl -l02 22-1096 
Fl ameproof Carbon 

Fil m 
R41 1000 5% 1/4W Rl-l02 22-1096 

Fl ameproo f Ca rbon 
Film 

R35 4700 5% 1/4W Rl-472 22-1112 
Carbon Film 

R36 2200 5% 1/4W Rl-222 22-1104 
R42 1000 5% 1/4W Rl-l02 22 -1096 

Fl ameproof Carbon 
Film 

Fl ameproof Carbon 
Film 

R37 100 5% 1/4W Rl-l0l 22-1072 
R43 1000 5% 1/4W Rl-102 22-1096 

Flameproof Carbon 
Fil m 

Fl ameproof Ca rbon 
Film 

R38 1000 5% 1/ 4W Rl- l 02 22-1096 
R44 1000 5% 1/4W Rl-l02 22-1096 

Flameproof Carbon 
Film 

Fl ameproo f ca rbon 
Film 

R39 1000 5% 1/ 4W Rl-l02 22 -1 096 
R45 100 5% 1/4W Rl-l0l 22-1072 

Flameproof Carbon 
Fl ameproof Carbon 

Film 
Fil m 

MISC ELLAN EOU S 
ITEM 

PART NAME PART No. NOTES 
No. 

Jl Socket SC-1 2FM 12 Pin (4 used) 
J2 Sock.et SC- 12FM 12 Pi n 
Xl Crystal X-126 12MHz 
X2 Crysta l X-355 3. 58ffiz 

Socket SC-14F I 14 Pin IC Socket (2 used) 
Socket SC-16FI 16 Pin IC Socket (9 used) 
Socket SC- 18FI 18 Pin IC Socket (6 us ed) 
Socket SC - 24Fl 24 Pi n IC Socket (1 used) 
P. C. Board PC-540Bl Video/Co lor 

C4P/C4PMF- 542 BOARD PARTS LIST AND DESCRIPTION 
(Whe n orderinQ ports, state Model, Port 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 No. PART No. PART No. PART No. PART No . PART No. PART No. PART No. 

01 - 016 lN914 Q-1 N914 GE - 514 PTC214 REN 177 SK3100/519 ECG519 TM519 WEP925/519 103-131 
Ul-U2 N8T26N IC-8T26 
U3- U6 OM7475N IC-747 5 GE-7475 SK7475 ECG7475 TM7475 
U7 SN74LS138N IC-74LS138 SK74LS138 ECG74LS138 TM74LS138 
U8 OM7404N IC-7404 GE - 7404 SK7404 ECG7404 TM7404 221-Z9076 
U9- Ul0 74LS193N IC-74LS193 SK74LS193 ECG74LS193 TM74LS193 
U11 74LS390PC IC- 74LS390 

ELECTROLYTIC CAPACITORS 
REPLACEMENT DATA 

ITEM 
RATING MFGR. CORNELL- MALLORY SPRAGUE PART No. 

No. DUBILIER 
PART No . PART No. 

PART No. Q· lINE GENER AL LINE 

Cl 47 16V C-506 NLW50-16 TT15X50A 0El- 351 TVA-1150 
C8 47 16V C- 506 NLW50- 16 TT15X50A QEl-351 TlfA- 1150 
C9 47 16V C-506 NllJ50- 16 TT15X50A 0EI- 351 TVA-1150 

CAPACITORS 
REPLACEMENT DATA 

ITEM 
RATING MFGR . CORNELL· SPRAGUE PART No . 

No. PART No. DUBILIER MALLORY 

PART No. PART No . Q·lINE GENERAL LINE 

C2 . 1 10V CB-l04 10 MAG1201 QCl - 223 HY - 360 
C3 . 1 10V CB-l0410 MAG1201 QCl-223 HY-360 
C4 .1 10V CB-l0410 MAG1201 QCl-223 HY-360 
C5 .1 10V CB-l0410 MAG1201 QCl-223 HY - 360 
C6 .1 10V CB- l 0410 MAG1201 QC l-223 HY-360 
C7 .1 10V CB-l04 10 MAG1201 QCl-223 HY - 360 
Cl0 220 500V 10% C-221 1 OTCC-T22 
Cll 220 500V 10% C-221 1 OTCC- T22 
C12 . 1 10V CB-l0410 MAG1201 QCl -223 HY-360 

RESISTORS (Power and Special ) 
REPLACEMENT DATA REPLACEMENT DATA 

ITEM RATING WO RKMAN 
ITEM RATING MFGR . WORKMAN 

No. MFGR. No. 
PART No. PART No . PART No . PART No . 

Rl 4700 5% 1/4W Rl -472 22-111 2 R3 510 5% 1/4W Rl-511 
Flameproof Carbon Fl ameproof Ca rbon 

Film Film 
R2 8200 5% 1/4W Rl-822 22-1118 R4 6BK 5% 1/ 4W Rl-683 22-1140 

Fl ameproof Carbon Flameproof Carbon 
Film Film 
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C4P/C4PMF- 542 BOARD PARTS LIST AND DESCRIPTION (CONTINUED) 
(When ordering parts, state Model, Port Number, and Description.) 

RESISTORS (Power and Special) (cont) 

ITEM 
RE PLACEMENT DATA REPLACEMENT DATA 

RA TI NG ITEM RATING 
No. MFGR. WO RKMAN No. MFGR. 

PART No. PART No. PART No. 

R5 33K 5% l/ 4W Rl - 333 22- 11 32 Rl3 4700 5% l/4W Rl -472 
Flameproof Carbo n Fl ameproof Carbo n 

Film Film 
R6 16K 5% l/4W Rl - 163 Rl4 4700 5% l/4W Rl -472 

Flameproof Carbon Flameproof Carbon 
Film Film 

R7 10005% l/4W Rl - 102 22-1096 Rl5 4700 5% l/4W Rl -472 
Flameproof Carbon Fl ameproo f Ca rbon 

Fil m Fi l m 
R8 3900 5% l/4W Rl - 392 22 -11 10 Rl6 4700 5% l/ 4W Rl -472 

F1 ameproof Ca rbon Fl ameproof Carbon 
Film Film 

R9 2000 5% l /4W Rl - 202 Rl7 4700 5% l/4W Rl -472 
Fl ameproof Carbon Flameproof Carbon 

Fil m Film 
R10 1000 5% l/4W Rl - 102 22-1096 Rl8 4700 5% l/4W Rl -472 

Fl ameproof Carbon Fl ameproof Carbon 
Fi 1m Film 

R11 510 5% l/4W Rl-511 Rl9 4700 5% l/4W Rl -472 
Flameproof Carbon Fl ameproof Carbo n 

Film Fil m 
Rl2 4700 5% l / 4W Rl -472 22-1112 

Flameproof Carbon 
Film 

MISCELLANEOUS 
ITEM 

PART NAME No. PART No. NOTES 

Jl Socket SC- 1 2FM 12 Pin 
J2 Socket SC-1 6F! 16 Pi n 
J3 Socket SC- 16FI 16 Pi n 
Sl 
thru 
S52 Swi tch HW- Keys Switch Keyboard 

P.C . Board PC- 542Bl Keyboard Assembly (Rev B) 
Socket SC - 16F! 16 Pi n IC Socket (lOused) 
Socket SC-14F! 14 Pin Ie Socket 

C4P/C4PMF- 582 BOARD PARTS LIST AND DESCRIPTION 
(When ordering ports, stote Model, Part Number, and Description.) 

MISCELLANEOUS 
ITEM 

PART NAME No. PART No. NO TE S 

Pl U9 SC- I2MM 12 Pin ( 16 used) 
P. C. Board PC-582A Backpl ane 

C4P- CHASSIS PARTS LIST AND DESCRIPTION 
(When ordering parts, state Model, Port Number, and Descriptjon.) 

WIRING DATA 
Shielded Hook-up I~ire 

Genera l-use Unshielded Hook- up Wire ...... 

Use BELDEN No. 8401 or 8421 (Si ng l e-Conductor) 
8208 (Two-Conductor) 

Use BELDEN No. B528 (Sol id) Available in 13 Colors 
8522 (Stranded ) Ava i lable in 13 Colors 

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

ITEM 
REPLACEMENT DATA 

No. FUNCTION RESISTAN CE MFGR . MAllO RY 
PART No. PART No. 

Rl Fine Color Adj 1000 RP- 1 02 UA13L,SK1000 
19- 7924 (5) 

(5) Number on unit. 

FUSE DEVICES 
REPL ACEMENT DATA 

ITEM 
DESCRIPTION PART No. 

BUSS lITTE l FUSE 
No. PA RT No. PART No. 

WORKMAN 
PART No. 

22-1 11 2 

22-11 12 

22 - 1"2 

22-'" 2 

22 - " 12 

22- " 12 

22- 1112 

TRW 
PART No. 

BU2 , CF6 ,SS3 . DCl 

WOR KMAN 
PART No. 

DE VICE I HOlDER DEVICE I HOlDER DEVICE I HOLDER DEVI CE 

Fl 2A @ 250V F-002 I HW- FHl AGC2 I HKP 312002 1 342001AF 
Qui ck-acting 
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C4P- CHASSIS PARTS LIST AND DESCRIPTION (CONTI NUED) 
(W hen ordering p or ts, stote Mode l, Pa rt N umb er, a nd Descript io n.) 

MISCELLANEOUS 
IT EM 

PART NAME PART No . NOTES 
No. 

J20 Jack SC -l FJ AC Co ntro l (Switchcraft 3501- FP ) 
J2 1 Jack SC-l FJ Vi deo ~nitor (Switchcraft 3501-FP ) 
J22 Jack SC-lFJ Cassette Output (Swi t chc raft 3501-FP) 
J23 Jack SC - 1FJ Casset t e Mike ( Sw itchc raft 3501-FP ) 
J2 4 Jack SC- 1FJ Aud io (Switchc r aft 3501- FP ) 
J25 Jack SC-1FJ DAC (Switchcraft 3501-FP) 
Ml Mo tor HW-FAN Fan, Asserril l y 
SWI Switch SW-TOI Power Off /On 

AC Power Cord W- 3ST18AC 3 Co nductor 
Cabl e W-1 612FC 1210 Flexa ble Assemb l y , 16 Co nduct or 
Cabl e W- 1624FC 24" Fl exa ble Assembly, 16 Conduct or 
P.C. Boa rd PC- 542BP Keyboard Assemb l y 
P. C. Board PC - 502P CPU 
P .C . Bo ard PC-AI 5P C4 -P Co nnector 
P. C. Boa rd PC- 54OB1P Video - Co l or 
P. C. Board PC- 582P Ba ck plane 
PI ug SC-1 2MM '2 Pi n 

C4PMF- CHASSIS PARTS LIST AN D DESCRIPTION 
(Wh e n ord e ri ng ports, sfa te M odel, Port Numbe r, and Descriptio n.) 

WIRING DATA 
Shielded Hook-up \~ire 

General - use Unshielded Hook- up Wire .. . .. . 

Use BELD EN No. 8401 or 8421 (Sing l e - Conductor) 
8208 (Two- Conduc tor ) 

Us e BELDEN No . 852B (So l id) Available in 13 Colors 
8522 (St r anded) Ava ilabl e in 13 Color s 

CONTROLS (All wattages 1/2 watt, ar less, unle ss listed) 

ITEM 
REPLACEMENT DATA 

No . FUNCTION RESISTAN CE MFG R. MALLO RY 
PART No . PART No . 

Rl Fine Color Adj 1000 RP-102 UA13L, SK1 000 
19- 1924 (5) 

(5) Number on unlt . 

FUSE DEVICES 
REPLACEMENT DATA 

ITEM 
DE SCR IPTION PART No. 

BUSS lITTELFUSE 
No . PART No . PART No. 

TRW 
PART No . 

BU2 ,CF6,SS3 , DCl 

WORKMAN 
PART No. 

DE VIC E HOlDER DEVICE HOLDER DEVIC E HOlDER DE VICE 

Fl 2A @ 250V F-002 H342004A AGC2 HKP 31 2002 342001 AF FG2- 2 
Quick-act i ng 

MISCELLANEOUS 
ITEM 

PART NAME PART No. NO TE S 
No. 

J20 Jack SC- l FJ AC Co ntro l (Sw itchc raft 3501 -FP ) 
J21 Jack SC-l FJ Video ~nitor (Switc hcraft 3501 - FP) 
J24 Jack SC- l FJ Audio (Switchcra ft 3501- FP) 
J25 Jack SC-l FJ DAC (Swi tchcraft 3501-FP) 
Ml Motor HW- FAN Fan, Assembl y 
SWI Sw i tch SW- TOI Power , Off/On (Arrow Ha r t 82607) 

AC Power Cord U- 3ST18AC 3 Conductor 
Cable W-1 612FC 12" Fl exab 1 e As semb 1 y t 16 Conductor 
Cabl e W-1 624FC 24" F1exab 1e Assenb1 y. 16 Conductor 
Cable 15" Fl exab' e As semb 1 y t 40 Conductor 
P .C . Board PC- 542P Keyboa rd As semb 1 y 
P . C. Board PC-5D5PB CPU with Floppy Interface 
P. C. Board PC - 52IP CM- 9 Memory 
P.C, Board PC -AI SAP C4 -P Co nnec tor 
P. C. Board PC- 540Bl P Vi deo Co l or 
P .C . Boa rd PC- 582P Backpl ane 
P . C. Board PC- Al l Backpla ne Protector 
P. C. Board PC- Al3 Mi ni Fl oppy 
PI ug SC- 12MM 12 Pin (3 used) 
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C4P/C4PMF - 540 BOARD PINOUTS 
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Waveform 27 Waveform 28 Waveform 29 

lOp,Sec 4.4V 

Waveform 30 Waveform 31 

5p,Sec 5.0V 

WAVEFORMS TAKEN IN "BASIC" MODE UNLESS OTHERWISE INDICATED 

ELECTRICAL 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 R9 for best contrast, but do not allow unit to lose sync. Input of scope to 01 emitter, adjust R5 
for a peak level of 1.8 volts. 

R23 SYNC 

Input of scope to 01 emitter. Adjust R23 for a sync pulse of .75 volts pop. 

R10 COLOR 

With a color background displayed on monitor, connect scope to 01 emitter. Adjust R10 for color 
burst signal of .6 volts pop. 

C10 3.579545MHz SIGNAL 

Input of frequency counter to U2A, Pin 8. Adjust C10 for 3.579545MHz. 
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ELECTRICAL ADJUSTMENTS C4P - 502 BOARD 

R17 TX CLOCK 

Input of scope to U13, Pin 3. Adjust Rl7 for a full cycle width of 210,uSec. 

R75 DURATION (TAPE PULSE) 

Connect jumper between Pins 10 and 11 of J2. 

Press "RESET" 
Press "e" 
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 500,uSec. but not over 
640,uSec. Disconnect jumper. 
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Waveform 36 
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Waveform 39 
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Program transferred from 
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Waveform 42 
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Amplitude depends on tape volume 
Program transferred from tape 

Waveform 34 
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Waveform 37 
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Waveform 43 
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Waveform 45 
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Program to tape 

WAVEFORMS TAKEN IN "BASIC" MODE UNLESS OTHERWISE INDICATED 
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Waveform 59 Waveform 60 Waveform 61 

O.5/tSec 4.0V 

WAVEFORMS TAKEN IN "BASIC" MODE UNLESS OTHERWISE INDICATED 

ELECTRICAL ADJUSTMENTS C4PMF - 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 1JLSec. 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 6JLSec. Remove jumper and reconnect J2. 
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LEGEND FOR 502-BOARD SCHEMATIC 

AO-A15" ",,"" "" """'" ,Address 
BS,BSO-BS3 , , , , , , , , , , , , , , , , ,Basic ROM 

Select and Monitor 
CSO-CS7 , , , , . , , , , , , , , ,Chip Select RAM 

CTS ",.,," ', .. . ," "'" Clear to Send 
00-07 , .. , . , , , , , , , , , . , , , , , , . , , , , , ,Data 

DO , , , , . , , , , , . , . , . . ... , .. . . ,Data Direct 

IRQ .... . .. .... . . , .. , . Interrupt Request 

MSO-MS2 .. . .. . . . , . Monitor ROM Select 
NMI ,., ..... , . . Non-maskable Interrupt 
ROY . , . , . ... ... , .... , . , .. , .. , .. . Ready 

RESET . , .... , .. , .. , . , .. . .. ..... . . Reset 
RTS ...... , , .... ... ... , . , Ready to Send 

R/W . .. ... ... ..... . ...... , . Read/Write 

RX ClK , . , . .. .. . .. , . , .... Receive Clock 
RX DATA, .. , ... . . , . , ...... Receive Data 

SS .. . .... ... , . . .. . . . , .. , . Sound Select 

TX ClK . , .... . ..... .. . , . Transmit Clock 
TX DATA, . , . . , .. , .. , , . , , . Transmit Data 

VMA . , ... ..... . ,Valid Memory Address 
00 .. , . . , .... , . Microprocessor Clock In 
02 . . , ..... . . , ............ .. Phase Two 

02 VMA , .. .. . ..... , . ... . ... . 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 

AO-A 15 ..... . .. , ... . . .. , .. , .... Add ress 
ClR .. , .. , . ... , ... . . ......... .. , .Clear 
CNT . , .... , .. , . . , ., . ........ .. . . Count 
CSp, .. . .. ......... . Chip Select Parallel 
CTS . .... . , . . , . ... , ..... . ClearToSend 
CTSM .. , . . . , ..... Clear To Send Modem 
CSS (FCXX) .. ... .... . . 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 
00·07 . . , . .. .. .. , .. , .. . . , .. , . . , . , . Data 
DCD . ... . , .. , .. ..... Data Carrier Detect 
FDXX .. ..... ... . . , . . Machine Language 
FEXX .. .. , . . , . , . . , . . Machine Language 
FFXX . , .... , . .. . . . . . Machine Language 
IOAO-IOA1 .... . . , . . , .. . .. . . ,I/O Address 
1001-1007 . . . . .. , ...... . ... , . . , . I/O Data 
IOR/W ..... .. . . , ...... .. 1/0 Read Write 
1002 VMA . . .. .. . .. , . . . ... 10 Phase Two 

Valid Memory Address 
IRQ . . . , . .. ......... .. Interrupt Request 
lA2-lA3 .. ..... .. . . .. . Latched Address 
NMI .. . . .... , ... Non-Maskable Interrupt 
PAO-PA7 . , . . .. . .. ... .. . . . , ... . . .. Port A 
PBO·PB7 . , . , ...... ... .. ..... .. ... Port B 
RES . .. , .. .. .. . . .. , . . , .. .. . . .... ,Reset 
RTS .. , . , .. ... . .. .. , ..... Ready to Send 
R/W , . . . . , . .. . . , . .. ... ... . , Read/Write 
1 R/W , .. , .. , . ...... Internal Read/Write 
RX ClK .. . .. . . .. . .... , .. , Receive Clock 
RX DATA ... . . ... .. , . , .. , . . Receive Data 
SEP CLOCK . ...... . ... , .. . Receive Clock 
SEP DATA ........ .. . , .. , .. Receive Data 
SR ClK , . .... , ... . ,Serial Receive Clock 
ST ClK . ... . , . . , .. Serial Transmit Clock 
TX ClK ... . .... , ...... .. Transmit Clock 
TX DATA ......... , . .... , . Transmit Data 
UCA2 .. , .... . .. User Control Bits Port A 
UCB2 ... .. .. ... User Control Bits Port B 
WAIT . . . ..... . . . .... , .. , ........ .. Wait 
1 02 VMA . , . . ....... Internal Phase Two 

Valid Memory Address 
02 , .. , .. , . . .. , ..... , .. , . , .. Phase Two 
02 VMA . , .. ... .. ... . ........ 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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LEGEND FOR 527 BOARD SCHEMATIC 

AO-A19 .... .................... Address 
CEO-CE23 .. ... ...... .. Chip Enable RAM 
~O ................... ...... Data Direct 
00-07 ......... .. .. . .. . .. .. . ...... Data 
IR/W ... ... ......... 1 nternal Read/Write 
MM .. .... .... .. .. Memory Management 
R/W ..... . ...... . .......... Read/Write 
VMA . .... . .. .. . . Video Monitor Address 
WAIT . . ... ..... ... ........ . . . .. ... Wait 
YO-Y1-Y2 ........ Upper Memory Decode 
00 ..... ... .... . .. .... . .. . ..... Phase 0 
~2 VMA .. .... . .............. 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 

AO-A15 . ...... .. .... . . ......... Address 
B ... . .. .. ..... . .... .. .. . . . . .. .... Blue 
CO-C9 ........... .. . ........ .. . .. Count 
COO-C06 .. .... . .. . ... Color Data(Phase) 
CEA . ..... . ... . .. .. ... . .... Chip Enable 
CEB ... . ...... .. .. .. . . .... . Chip Enable 
CEO . .............. .... .. . . Chip Enable 
CE1 .. .. . ... ... .... .. .. .. .. Chip Enable 
CHLO ............ .. ...... Column Load 
COL CLR ... . . .. . ... .... .. . Column Clear 
COLOR CL ... . . . ........ .. . . . Color Clear 
COL CLOCK ....... .. . ... . . Column Clock 
COLOR FREO . ... .... ... Color Frequency 
CVRO .. ..... Color Video Read Direction 
CWE .. . ............. Color Write Enable 
00-07 ......... . . .. .. ......... .... Data 
~O ... . ....... .. . . . .. .... ... Data Direct 
DEB ........ . .. .... . Delayed End Blank 
DOT INHIBIT .. . ... . ........... Dot Inhibit 
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540 BOARD (CONTINUED) 

DOT SHAPE ....... . .... . .. .. . Dot Shape 
END BLANK ... . ... ....... .. . . End Blank 
G .............. . . ........ .... .. . Green 
HS ............... ... ... .. . . Horiz Sync 
100-103 . ... .. . ...... ... ... Internal Data 
KBO .. . ............. Keyboard Direction 
KBE ........ .. . . ... .. . Keyboard Enable 
KOO-K07 ................ Keyboard Data 
NI ......... .. ...... . . . .. Noise Interval 
R . ... . ............. . . .. .. ..... .... Red 
RO-R7 .. .. ... . ... ....... . . ...... .. Read 
R/W .. ...... ..... . .. ... .. . . Read/Write 
SE .... .. . .. .... ..... ... . Select Enable 
S1 ..................... .. ........ Sync 
S4-S7 . .. ............. . .... ... . .. . Sync 
T3 .. . .. . ..... . . . . .. . ..... ... ...... Time 
VAO-VA9 . ......... .. . . . . Video Address 
VAS .. . .... .. . . ... Video Address Select 
VOO-V07 . ... ... ............. Video Data 
VCEA .......... .. .... Video Chip Enable 
VCEB ....... . ..... ... Video Chip Enable 
VMA ............ Video Monitor Address 
VRO .. ... . .... .... Video RAM Direction 
VS .. .. . . . ... ..... ... .... .. .. Vert Sync 
WE .. . . ..... . . ...... .. .... Write Enable 
1 R/W . . .. ........ .. 1 nternal Read/Write 
32 ..... . .... ... .... . ..... 32 Character 
00 ....... . . . .. Microprocessor Clock In 
02 VMA . .. ........ . . .. ...... Phase Two 

Valid Memory Address 
02 ..... . . . . .. .. ... ......... Phase Two 

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



LEGEND FOR 542 BOARD SCHEMATIC 

AO ,A1 . ... ........... .......... Address 
CO-C7 ... . . . .. . . . ..... . .... . . .. Column 
KBE . ... . .. ... . .. . ... . Keyboard Enable 
KDO-KD7 ................ Keyboard Data 
NI ..... . ..... . . . .... . . . . . Noise Inhibit 
NOISE 1 . ... . . . . .. . .. .. . ........ . Noise 
NOISE 2 . ... ... . . . ... . ... . ... . .. . Noise 
RESET . .... . ....... . . .. .... . .. . .. Reset 
RO-R7 . . .... .. ... ...... . .. . . ...... Row 
SO-S7 .... . .................... . Sound 
1 R/W . . ..... .... . . . I nternal 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 . 

• ~ Nominal value 
~ Ground 

rrln Chassis 
: Flame retardant resistor 

9 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 identifica tion may not be found on unit. 
Resistors are '/4W or less. 5% unless noted . 
Value in ( ) used in some versions . 
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