Servicing Data

for

COMPUTER BOARDS 600 & 610

e e




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.

DISASSEMBLY INSTRUCTIONS

Lay unit on a protective surface with top side
down.

Remove six large screws from cabinet bottom
and remove cabinet bottom.

Unplug minifloppy. (Model Challenger C1PMF.)

Remove five screws from Superboard II/600
board.

Lift printed board(s) from unit. Unplug power
supply plug(s) and video/cassette connector
from Superboard II/600 board.

Remove four screws and spacers to separate
boards. (Model Challenger C1PMF only.)
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TROUBLESHOOTING GUIDE
COLOR CO-ORDINATED

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 coloring 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(s) output of 5V DC.

These steps are necessary before computer will operate.

7 GRYSTAL OSCILLATOR - 600 BOARD

Connect scope to U58, Pin 8. Waveform should be similar to WAVEFORM 2. This confirms
operation of X1 and associated circuitry.

@2 CLOCK (0SC.) - 600 BOARD

Connect scope to Pin 39 of U8. Waveform should be similar to WAVEFORM 1. This will check
the operation of chip portions associated with this circuitry (U8, U30, U58).

VIDEO SIGNALS - 600 BOARD

To check video and sync pulses generated by the computer and fed to the TV monitor, con-
nect scope to VIDEO JACK (J6). Waveforms should be similar to WAVEFORMS 9 and 10.
WAVEFORMS 3 through 8 aid in checking circuits used in video development. See U30 for
scope connections.

These steps basically verify operation of circuitry that generates VIDEO and SYNC pulses.
Effectively, this will check U30, U59, U60, U61, U65, U69 and parts of U56, U62, and U70.

"BYTES FREE” MEMORY CHECK - 600 & 610 BOARDS

The ram circuitry check is built into the computer, as long as most all other circuitry is work-
ing.
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 in-
dicate what memory or associated circuitry has failed.

The following chart indicates the byte free count and the chips involved.

To find the defective memory rams or associated circuitry, observe bytes free indication on
screen.

Go to the following chart and find the bytes free column to locate associated chips.
EXAMPLE 1: The computer is equipped with MEMORY totaling 19,711 BYTES FREE.

The monitor screen indicates 12,543 bytes free. Go to Chart 12,543. Adjacent chips U23 and
U31 are operating properly.

This would indicate, then, that U24 and/or U32 and/or associated circuitry is malfunctioning.
EXAMPLE 2: The computer is equipped with MEMORY totaling 19,711 BYTES FREE.

The monitor screen indicates 12,540 bytes free. Go to chart. 12,540 falls between 11,519 and
12,543.

This indicates U23 and/or U31 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.




="= CHIP SELECT LINES (RS(0 thru 7) AND CE(0 thru 23))

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 in-
dicated on logic probe when the last character is entered.

RAMS
CHIPS OR ASSOCIATED  MACHINE ADDRESS
BYTES FREE CIRCUITRY NUMBERS
255 U31 U45 0000-03FF 600 BOARD
1279 U32 U46 0400-07FF 4
2303 U33 U47 0800-0BFF "
3327 U34 U48 0CO00-0FFF {
........ 0 S0 DA o T B O B O I B O e e S A el te 1S
4351 U35 U49 1000-13FF 600 BOARD
5375 U36 U50 1400-17FF o
6399 U37 U51 1800-1BFF 4
7423 U38 U52 1C00-1FFF .
............................................................... 8K
8447 u19 u27 2000-23FF 610 BOARD
9471 U20 u28 2400-27FF £
10495 uU21 u29 2800-2BFF %
11519 u22 U30 2C00-2FFF 4
12543 u23 U31 3000-33FF g
13567 U24 U32 3400-37FF "
14591 U25 U33 3800-3BFF 4
15615 u26 U34 3C00-3FFF 4
.............................................................. 16K
16639 U35 U43 4000-43FF 610 BOARD
17663 U36 U44 4400-47FF &
18687 U37 U45 4800-4BFF %
19711 U38 U46 4CO00-4FFF 4
.............................................................. 20K
20735 U39 u47 5000-53FF 610 BOARD
21759 U40 U48 5400-57FF "
22783 U41 U49 5800-5BFF 4
23807 U42 U50 5C00-5FFF 4
24831 Us1 U59 6000-63FF i
25855 U52 U60 6400-67FF T
26879 U53 U61 6800-6BFF i
27903 U54 U62 6CO00-6FFF 4
28927 US55 U63 7000-73FF "
29951 U56 U64 7400-77FF i
30975 U57 U65 7800-7BFF g
31999 Us8 U66 7C00-7FFF 4



B MINIFLOPPY SIGNAL CHECK - 610 BOARD

MINIFLOPPY must be in "disk” operating mode by depressing "BREAK” then "D".

To check for the computer pulse required to get the signal "to” and "from"”, waveforms
should be similar to WAVEFORMS 21, 22, 23, and 24.

For computer output data to minifloppy in "directory cycle”, check for "grass” as shown in
WAVEFORM 25 while in this "directory cycle”.

NOTE: This cycle takes place immediately after depressing "BREAK” and then "D".

For proper operation of computer output program data (to minifloppy) with computer in the
"disk storage” mode, check for "grass” as shown in WAVEFORM 27.

To check for data from the minifloppy, select program from disk selection shown on monitor.

Select program, depress "RETURN"” and check immediately during the selection cycle for
"grass” as shown in WAVEFORM 26.

B AUDIO CASSETTE/TAPE SIGNAL CHECK - 600 BOARD

Computer circuitry handling signals going to cassette should be similar to WAVEFORMS 16
and 17.

When storing a program going out to tape recorder, see WAVEFORMS 18, 19, and 20.

To confirm signal coming from cassette: while loading a program coming from the cassette,
proper operation is indicated by WAVEFORMS 11, 12, 13, 14, and 15. WAVEFORM 15
amplitude will depend on volume control setting of cassette.

@ MICROPROCESSOR CHIP (CPU) OPERATION - 600 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 U8 will verify. No signal on an address line
will suggest a defective U8 or a problem on that address line.

{5 ROM MONITOR AND ROM BASIC CHIPS OPERATION CHECK

SYMPTOM: "BASIC” mode will not operate as "C" key is depressed and display does not
change. The "DISK” mode as well as "MACHINE"” mode operate properly. This indicates a
problem with ROM BASIC 1, 2, 3 (U9, U10, U11).

SYMPTOM: "BASIC”, "DISK"”, AND "MACHINE" modes not functioning. This indicates a pro-
blem with one or more of these chips and/or associated circuitry;

ROM MONITOR (U13)

ROM BASIC 4 (U12)
MICROPROCESSOR (CPU-U8)
RAMS (U31 AND/OR U45)



600 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.
MR PART No. | ciocqmc | MALLORY |RAYTHEON RCA SYLVANIA | THORDARSON | WORKMAN | ZENITH
PART No. | PART No. | PART No. PART No. PART No. PART No. PART No. PART No.
D1-D10 [IN914 Q-1N914 GE-514 PTC214 REN 177 SK3100/519 ECGS519 TM519 WEP925/519 103-131
D15 1N4001 Q-1n4001 GE-504A 1N4001 REN 116 SK3312 ECG116 ™16 WEP156 212-76-02
D16 IN914 GE-514 PTC214 REN 177 SK3100/519 ECG519 TM519 WEP925/519 103-131
D}7-Dzo IN914 GE-514 PTC214 REN 177 SK3100/519 ECG519 T™519 WEP925/519 103-131
Q
Q2
U2-U3  [SN74LS75N | IC-74LS75 SK74LS75 ECG74LS75 |TM74LS75
U4-Us  |74125N ECG74125  [TM74125
7415125 1C-74LS125 ECG74125  [TM74125
U6-U7  [MC8T28P 1C-8T28
U8 6502 1C-6502
u9 BASIC 1 I1C-BASIC 1
u10 BASIC 2 1C-BASIC 2
un BASIC 3 1C-BASIC 3
u12 BASIC 4 I1C-BASIC 4
u13 SYN60O 1C-SYN60O
23168
2716(1)
u14 56850P 1C-6850
15 74LS02N 1C-74L502 SK74LS02 ECG74LS02 | TM74LS02 WEP7402/7402
u16 74LS04PC | 1C-74LS04 SK74LS04 ECG74LS04 | TM74LS04 221-29076
u7 SN74LS139N| IC-74LS139
uis 74LS04PC | IC-74LS04 GE-7404 SK74LS04 ECG74LS04 | TM74LS04 221-79076
u19 SN74LS20J | I1C-74LS20 SK74L520 ECG74LS20 | TM74LS20
u20 SN74LS138N| 1C-74LS138 SK74L5138 ECG74LS138 | TM74LS138
u21 74LS04PC | IC-74LS04 SK74LS04 ECG74LS04 | TM74LS04
U22-U23|74LS138N | IC-74LS138 SK74L5138 ECG74LS138 |TM74LS138
U24-U25|MC8T28P 1C-8T28
29 7492 GE-7492 SK7492 ECG7492 TM7492
74L592
u3o 74163N ECG74163  [TM74163
74L5163 1C-74LS163 SK74LS163 ECG74LS163A[ TM74LS163A
U31-U40|L2114-550 | IC-L2114-550
ua1 CARGENV1.0| IC-CARGEN
ua2 SN74LS165N[ 1C-74LS165 ECG74165 | TM74165
u43 7408N 1C-7408 GE-7408 SK7408 ECG7408 TM7408 WEP7408/7408
u44 PROTO
U45-U52|L2114-550 | 1C-L2114-550
U53-U55 |74LS157N | 1C-74LS157 SK74LS157 ECG74LS157 |TM74LS157
Us6 SN74L5200 | 1C-74L520 SK74L520 ECG74LS20 [TM74LS20
us7 70LS163N | IC-74LS163 SK74LS163 ECG74LS163A| TM74LS163
us8 DM74.00N 1C-7400 GE-7400 REN 7400 SK74LS00 ECG7400 TM7400 WEP7400/7400  |221-29075
74LS00 SK74LS00 ECG74LS00 | TM74LS00 WEP7400/7400
US59-U61 | 74163N 1C-74L5163 ECG74163 | TM74163
74L5163 SK74LS163 ECG74LS163A[ TM74LS163A
us2 F5404DM
7404 GE-7404 SK7404 ECG7404 TM7404 221-29076
U63 SN7474N 1C-74LS74 GE-7474 REN 7474 SK7474 ECG7474 TM7474 WEP7474/7474
781574 SK74LS74 ECG74LS74A |TM74LS74A
Us4 SNC54760
7476 GE-7476 SK7476 ECG7476 T™7476 WEP7476/7476
74LS76
U65 SN74123N | 1C-74123 GE-74123 REN 74123 | SK74123 ECG74123  |TM74123 221-29086
76LS123 SK74LS123 ECG74LS123 [TM74LS123
U66 CA3130S 1C-3130 SK3568
us7 7414 SK7414 ECG7414 TM7414
740514 SK74LS14 ECG74LS14  [TM74LS14
u68 7417 ECG7417 ™7417
74L817
U69 SN74123N | 1C-74123 GE-74123 REN 74123 | SK74123 ECG74123  [TM74123 221-29086
74L5123 SK74LS123 ECG74LS123 [TM74123
70 7403N 1C-7403 ECG7403 TM7403
741503 SK74L503 ECG74LS03 | TM74LS03
JOY STICK & SOUND
IN914 GE-514 PTC214 REN 177 SK3100/519 ECG519 ™19 WEP925/519 103-131
(1) Used in some versions.
ELECTROLYTIC CAPACITORS
REPLACEMENT DATA
'LEM RATING MFGR. CORNEIL. MALLORY SPRAGUE PART No.
2 PART No DUEILIER PART No
: PART No. : Q-LINE GENERAL LINE
cs5 47 16V C-506 WBR50-25 TT25X50A QE1-353 TVA-1206
33 VIBR35-50 TT15X30A QET-309 TVA-1205.1




600 BOARD PARTS LIST AND DESCRIPTION (CONTINUED)

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

CAPACITORS
REPLACEMENT DATA
ITEM MFGR. CORNELL-
N RATING g8 TR MALLORY SPRAGUE PART No.
PART No. PART No. Q-LINE GENERAL LINE
C6 150pF 5% C-151 CDI5FD151J03 SX315 Qu1-31 MWA-151
I .001 100V 10% c-102 CD19FD102J03 $X210 QW1-51 MWC-102
c8 21 50V 10% c-104 WMFO5P EWF05010 431P1049R5
C9 68pF 5% C-680 CD15ED680J03 SX468 Qu1-23 MWA-680
clo .01 100V 10% c-103 WMF1S1 EWF1AT10 QF1-91 1PB-S10
o 21 50V 10% C-104 WMFO5P1 EWFO5010 431P1049R5
2 ~001 100V 10% c-102 CD19FD102J03 $X210 Qu1-51 MWC-102
NE -01 100V 10% C-103 WHF1S1 EWFIAT10 QF1-91 1PB-510
c21 10V CB-10410 MGP1 MAG1201 qC1-223 HY-360
c22 10 CB-10410 MGP1 MAG1201 QC1-223 HY-360
23 v CB-10410 MGP1 MAG1 201 QC1-223 HY-360
c24 110V CB-10410 MGP1 MAG1201 QC1-223 HY-360
C25 10 CB-10410 MGP1 1AG1201 qC1-223 HY-360
26 110V CB-10410 MGP] MAG1201 qC1-223 HY-360
27 110V CB-10410 MGP1 MAG1201 QC1-223 HY-360
28 110V CB-10410 MGP1 MAG1 201 QC1-223 HY-360
€29 110V CB-10410 MGP1 MAG1 201 qC1-223 HY-360
€30 110V CB-10410 MGP1 MAG1201 qC1-223 HY-360
32 110V CB-10410 MGP1 MAGT 201 qC1-223 HY-360
33 1100 CB-10410 1GP1 MAG1201 qC1-223 HY-360
€35 110V CB-10410 MGP] 1AG1201 QC1-223 HY-360
C36 1o CB-10410 MGP1 MAG1201 qC1-223 HY-360
37 110V CB-10410 MGP1 MAG1 201 qC1-223 HY-360
38 v CB-10410 MGP1 MAG1201 qC1-223 HY-360
€39 110V CB-10410 MGP1 MAG1 201 qC1-223 HY-360
C40 10 CB-10410 MGP1 MAG1 201 qC1-223 HY-360
41 10 CB-10410 MGP] MAG1 201 qC1-223 HY-360
c42 110V CB-10410 MGP1 MAG1201 qC1-223 HY-360
43 110 CB-10410 MGP1 MAG1201 qC1-223 HY-360
c44 10y CB-10410 MGP1 1AG1 201 QC1-223 HY-360
c45 o CB-10410 HGP1 MAG1201 qC1-223 HY-360
C46 110V CB-10410 MGP] MAG1201 qC1-223 HY-360
47 110V CB-10410 MGP1 MAG1201 qC1-223 HY-360
c48 110V CB-10410 MGP1 MAGT 201 QC1-223 HY-360
C49 110 CB-10410 MGP1 MAGT 201 qc1-223 HY-360
C50 .1 10V CB-10410 MGP1 MAGT201 qC1-223 HY-360
c51 110 CB-10410 MGP1 1AG1201 C1-223 HY-360
C52 110 CB-10410 1GP1 MAG1201 QC1-223 HY-360
c53 .1 10V CB-10410 MGP1 MAG1 201 QC1-223 HY-360
C54 110V CB-10410 MGP1 1AG1201 qC1-223 HY-360
(55 ~001 100V 10% C-102
C56 110V MGP1 MAGT201 qc1-223 HY-360
C57 27pF 1KV 10% c-270
C58 .1 10V CB-10410 MGP1 MAG1201 QC1-223 HY-360
€59 .1.10v CB-10410 MGP1 MAG1201 Qc1-223 HY-360
CONTROLS (All wattages 1/2 watt, or less, unless listed)
HEw REPLACEMENT DATA
e FUNCTION RESISTANCE MFGR. MALLORY TRW
: PART No. PART No. PART No.
R57 Duration (Tape Pulse) 10K RP-103
R58 | Video 5000 RP-502
RESISTORS
REPLACEMENT DATA REPLACEMENT DATA
'LEM RATING MFGR. WORKMAN s RATING MFGR. WORKMAN
i PART No. PART No. g PART No. PART No.
Rl | 4700 1/4W 5% R1-472 22-1112 R47 | 390 1/4W 5% R1-391 22-1086
R2 | 4700 174W 5% R1-472 22-1M12 R4S | 220 1744 5% R1-221 22-1080
R3 | 4700 1/4W 5% R1-472 22-1112 R49 | 390 1/4W 5% R1-391 22-1086
RA | 4700 1/4W 5% R1-472 22-1112 R50 [ 15K 174W 5% R1-153 22-1124
R5 | 4700 174u 5% R1-472 22-1112 10K 1/4W 5% R1-103 22-1120
R6 | 4700 1/4W 5% R1-472 22-1112 R51 | 220 1/4W 5% R1-221 22-1080
R7  |4700 174u 5% R1-472 22-1112 R52 | 1000 1/4u 5% R1-102 22-1096
R8 [ 4700 1/4W 5% R1-472 22-1112 R53 [ 10K 1/4W 5% R1-103 22-1120
RO [220 1/8W 5% R1-221 22-1080 R54 [ 1000 1/4W 5% R1-102 22-1096
R10 [ 4700 1/4u 5% R1-472 22-1112 R55 [ 10K 1/4W 5% R1-103 22-1120
R1T | 4700 1/4W 5% R1-472 22-1112 R56 | 100K 1/4W 5% R1-104 22-1144
R12 [ 4700 1/4W 5% R1-472 22-1112 R59 [ 1000 1/4u 5% R1-102 22-1096
R32 [ 1000 1744 5% R1-102 22-1096 R60 [ 470 1/4W 5% R1-471 22-1088
R33 | 10K 1/4W 5% R1-103 22-1120 R61 | 220 174w 5% R1-221 22-1080
R34 10K 1/4W 5% R1-103 22-1120 R62 4700 1/4W 5% R1-472 22-1112
R35 [ 470 1744 5% R1-471 22-1088 R62A | 100 1/4W 5% R1-101 22-1072
R36 [ 470 1/4W 5% R1-471 22-1088 R63 | 10K 1/4W 5% R1-103 22-1120
R37 | 10K 1744 5% R1-103 22-1120 R64 | 10K 1/4W 5% R1-103 22-1120
R38 | 220 174W 5% R1-221 22-1080 R65 | 470 1/4W 5% R1-471 22-1088
R39 | 390 174K 5% R1-391 22-1086 R66 | 10K 1/4W 5% R1-103 22-1120
RAO | 220 1/4W 5% R1-221 22-1080 R67
R41 | 390 1/4W 5% R1-391 22-1086 R68
R42 | 220 1744 5% R1-221 22-1080 R69
R43 | 390 174W 5% R1-391 22-1086 R70
Ra4 | 220 1/4W 5% R1-221 22-1080 R71
R45 | 390 1/4W 5% R1-391 22-1086 R72 | 1000 1/4W 5% R1-102 22-1096
R4G | 220 1/4W 5% R1-221 22-1080 R73 | 220 1/6W 5% R1-221 22-1080
R74 [ 390 174w 5% R1-391 22-1086




600 BOARD PARTS LIST AND DESCRIPTION (CONTINUED)

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

FUSE DEVICES

REPLACEMENT DATA
ITEM BUSS LITTELFUSE WORKMAN
No. DESCRIETION Ly PART No. PART No. PART No.
DEVICE HOLDER DEVICE HOLDER DEVICE HOLDER DEVICE
F1 5A 250V F-005 HW-FH2 MTH-5 1A1907-02 312005 102068 FG5-2
Quick-acting
ILEOM PART NAME PART No. NOTES
D21 LED (1)
J1 Connector SC-40FI Expansion Connector
J2 Connector SC-12FM
J3 Connector SC-12FM
J4 Connector SC-12FM
J5 Plug SC-1MTM DC Power
J6 Jack Video Output
J7 Jack Audio Tape Input
J8 Jack Audio Tape Output
Ml Motor Blower
P9 AC Line Cord
SW1
thru
SW51 Switch Main Keyboard
SW52 Switch Shift Lock
SW53 Switch Break
SW54 Switch Power
X1 Crystal X-395 3.932160MHz
(1) May not be used in Challenger CI1P, C1PMF.
Shielded HOOK-UP Wire ...ceeceeeevecnnccnns Use BELDEN No. 8401 or 8421 (Single-Conductor)
8208 (Two-Conductor)
General-use Unshielded Hook-up Wire ...... Use BELDEN No. 8528 (Solid) Available in 13 Colors
8522 (Stranded) Available in 13 Colors
610 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.
el o PART No. | ool | MALLORY [RAYTHEON RCA SYLVANIA | THORDARSON| WORKMAN | ZENITH
PART No. PART No. | PART No. PART No. PART No. PART No. PART No. PART No.
U1-U3  |N8BT95N
8T95
U4 SN7417N ECG7417 T™M7417
%17 ECG7417 TM7417
us F-7404PC GE-7404 SK7404 ECG7404 TM7404 221-729076
74L504 SK74LS04 ECG74LS04 | TM74LS04
ué 541.502DM
541502
u7 74LS10PC SK74LS10 ECG74LS10 | TM74LS10
74LS10 SK74LS10 ECG74LS10 | TM74LS10
u8 74LS20PC SK74LS20 ECG74LS20 | TM74LS20
741520 SK74LS20 ECG74LS20 | TM74LS20
U9-U11 |74LS390PC
74LS390
u12 74LS93N SK74L593 ECG74LS93 | TM74LS93
741593 SK74LS93 ECG74LS93 | TM74LS93
U13-U14 [MC8T28P
8T28
U15-U18|745138PC SK74LS138 ECG74LS93 | TM74LS93
74L5138 SK74LS138 ECG74LS93 | TM74LS93
U19-U66 |L2114-550
u67 74LS00N SK74LS00 ECG74LS00 | TM74LS00
74LS00 SK74L500 ECG74LS00 | TM74LS00
ues SN74123N GE-74123 REN 74123 SK74123 ECG74123 TM74123 221-79086
7415123 SK74LS123 ECG74LS123 | TM74LS123
ue9 74LS04PC SK74LS04 ECG74LS04 | TM74LS04
741504 SK74LS04 ECG74LS04 | TM74LS04
u70 SN74123N GE-74123 REN 74123 SK74123 ECG74123 TM74123 221-79086
7415123 SK74LS123 ECG74LS123 |TM74LS123
un MC6850P
6850
u72 S6821P
6821
U73-U75|SN7417N ECG7417 T™7417
417 ECG7417 T™7417




610 BOARD PARTS LIST AND DESCRIPTION (CONTINUED)

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

ELECTROLYTIC CAPACITORS

REPLACEMENT DATA

[
LEOM RATING MFGR. I %%R‘IEEL;‘ MALLORY SPRAGUE PART No.
| PART No. | PART No. PART No. Q-LINE GENERAL LINE
c44 50 25V C-506 WBR50-25 TT25X50A QE1-353 TVA-1206
33 WBR35-50 TT15X30A QE1-309 TVA-1205.1
ca6 50 25V €-506 WBR50-25 TT25X50A QE1-353 TVA-1206
33 { WBR35-50 TT15X30A QE1-309 TVA-1205.1
CAPACITORS
' REPLACEMENT DATA
TEM MFGR. LL-
No. RATING PART No. %?J';'I“LEER MALLORY SPRAGUE PART No.
PART No. PART No. Q-LINE GENERAL LINE
a 0V CB-10410 1GP1 MAG1201 QC1-223 HY-360
c2 110V CB-10410 MGP1 MAG1 201 QC1-223 HY-360
3 R CB-10410 MGP1 MAG1201 QC1-223 HY-360
c4 R B-10410 1GP1 MAG1201 QC1-223 HY-360
c5 110V CB-10410 1GP1 1MAG1 201 qQC1-223 HY-360
6 110V CB-10410 1GP1 MAG1201 QC1-223 HY-360
7 110V CB-10410 1GP1 MAG1201 qC1-223 HY-360
8 .10V CB-10410 1GP1 MAGT201 QC1-223 HY-360
C9 1oy CB-10410 1GP1 MAG1201 QC1-223 HY-360
€10 BRI CB-10410 MGP1 MAG1201 QC1-223 HY-360
e 110V CB-10410 1GP MAG1 201 qQC1-223 HY-360
12 110V CB-10410 1GP1 MAG1201 QC1-223 HY-360
€13 110V CB-10410 MGP1 MAG1201 QC1-223 HY-360
14 10V CB-10410 1GP1 MAG1 201 QC1-223 HY-360
15 .10V €B-10410 1GP1 MAG1201 QC1-223 HY-360
16 BRI CB-10410 1GP1 MAG1 201 QC1-223 HY-360
a7 110V CB-10410 1GP1 MAG1201 QC1-223 HY-360
18 .10V CB-10410 1GP1 1MAG1201 QC1-223 HY-360
€19 110V CB-10410 1GP1 MAG1201 QC1-223 HY-360
20 110V CB-10410 11GP1 MAG1201 QC1-223 HY-360
c21 110V CB-10410 11GP1 MAG1 201 QC1-223 HY-360
c22 .10V CB-10410 MGP1 MAG1201 QC1-223 HY-360
23 BRI B-10410 1GP1 MAG1201 QC1-223 HY-360
c24 BRI CB-10410 MGP] MAG1 201 QC1-223 HY-360
25 BRI CB-10410 MGP1 MAG1201 QC1-223 HY-360
26 L1 10V CB-10410 MGP1 MAG1 201 QC1-223 HY-360
27 110V CB-10410 1GP1 1MAG1201 QC1-223 HY-360
c28 .10V CB-10410 MGP] MAG1201 QC1-223 HY-360
29 110V CB-10410 MGP] 11AG1 201 QC1-223 HY-360
€30 110V €B-10410 1GP1 MAG1 201 QC1-223 HY-360
cal 110V CB-10410 1GP1 MAG1201 QC1-223 HY-360
€32 110V CB-10410 MGP1 MAG1201 QC1-223 HY-360
33 110V (B-10410 1GP1 MAG1 201 QC1-223 HY-360
c34 R CB-10410 1GP1 MAG1201 QC1-223 HY-360
€35 150pF 5% C-151 CDI5FD151J03 SX315 Qu1-31 MWA-151
€36 110V CB-10410 1GP1 MAG1201 QC1-223 HY-360
37 .001 100V 10% c-102 DPMS6D1 EWF1A210 QF1-1 1PB-D10
38 150pF 5% c-151 CDI5FD151J03 SX315 QW1-31 MWA-151
€39 .001 100V 10% c-102 DPMS6D1 EWF1A210 QF1-1 1PB-D10
40 10 CB-10410 MGP1 MAG1201 QC1-223 HY-360
41 .10V €8-10410 MGP1 MAG1201 QC1-223 HY-360
42 10V CB-10410 1GP1 MAG1 201 QC1-223 HY-360
43 110V | ce-10410 1GP1 | maizon | a-azs HY-360
CONTROLS (All wattages 1/2 watt, or less, unless listed)
ITEM REPLACEMENT DATA
NG FUNCTION RESISTANCE MFGR. MALLORY TRW
i PART No. PART No. PART No.
R9 TX Data 10K RP-103
R10 | RX Clock 10K RP-103
R18 | TX Clock 10K RP-103
R19 | RX Data 10K RP-103
RESISTORS
- REPLACEMENT DATA - REPLACEMENT DATA
o RATING MFGR. WORKMAN o RATING MFGR. WORKMAN
3 PART No. PART No. i PART No. PART No.
R1 220 1/8W 5% R1-221 22-1080 R26 [ 390 1/4W 5% R1-391 22-1086
R2 220 1/4W 5% R1-221 22-1080 R27 | 220 1/4W 5% R1-221 22-1080
R3 220 1/4W 5% R1-221 22-1080 R28 | 390 1/4W 5% R1-391 22-1086
R4 390 1/4W 5% R1-391 22-1086 R29 | 220 1/4W 5% R1-221 22-1080
RS 390 1/4H 5% R1-391 22-1086 R30 | 390 1/4W 5% R1-391 22-1086
R6 390 1/4MW 5% R1-391 22-1086 R31 | 220 1/4W 5% R1-221 22-1080
R8 1000 1/84 5% R1-102 22-1096 R32 | 390 1/4W 5% R1-391 22-1086
RIT | 220 1/8W 5% R1-221 22-1080 R33 | 220 1/4uW 5% R1-221 22-1080
R12 [390 1/4W 5% R1-391 22-1086 R34 | 390 1/4W 5% R1-391 22-1086
R13  |1000 1/4W 5% R1-102 22-1096 R35 | 470 1/4W 5% R1-471 22-1088
R14 1000 1/4W 5% R1-102 22-1096 R36 1470 1/4W 5% R1-471 22-1088
R15 1000 1/4W 5% R1-102 22-1096 R37 [ 470 1/4W 5% R1-471 22-1088
R16  [220 1/4W 5% R1-221 22-1080 R38 | 470 1/4W 5% R1-471 22-1088
R17 390 1/44 5% R1-391 22-1086 R39 | 470 1/4W 5% R1-471 22-1088
R0 18K 1/4W 5% R1-183 22-1126 R4O | 470 1/4W 5% R1-471 22-1088
R21 220 1744 5% R1-221 22-1080 R41 1/8W 5% R1-471 22-1088
R22 390 1/4W 5% R1-391 22-1086 R42 | 4700 1/4W 5% R1-472 22-1112
R23  [220 174u 5% R1-221 22-1080 R43 470 1/4W 5% R1-471 221088
R24 390 1/4W 5% R1-391 22-1086 R44 470 1/4W 5% R1-471 22-1088
R25 220 1/44 5% R1-221 22-1080 R45 470 1/8W 5% R1-471 22-1088




610 BOARD PARTS LIST AND DESCRIPTION (CONTINUED)

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

MISCELLANEOUS

i PART NAME PART No. NOTES

J1 Socket SC-40FI

J2 Socket SC-40FI

J3 Plug SC-12MM (2 used)

Ja Connector SC-1MTM 2 Pin DC
IC Socket SC-14F1 14 Pin
IC Socket SC-16FI 16 Pin
IC Socket SC-18FI 18 Pin
IC Socket SC-24F1 24 Pin
IC Socket SC-40FI 40 Pin

WIRING DATA

Shielded HOOK-UP Wire ...veeseeessscssssss Use BELDEN No. 8401 or 8421 (Single-Conductor)
8208 (Two-Conductor)

General-use Unshielded Hook-up Wire ...... Use BELDEN No. 8528 !Solid) Available in 13 Colors
8522 (Stranded) Available in 13 Colors

Waveform 1 Waveform 2 Waveform 3

I

JII)

AR R R N

0.2uSec 3.0V 0.2uSec 4.0v

0.5uSec 4.0V

Waveform 4 Waveform 5 Waveform 6
"

= £ o

e - —

o’ '—J -
0.2uSec 4.0V

0.2uSec 4.0V 0.5uSec 4.0V

Waveform 7 Waveform 8
s r r

- e poEmEm—

1uSec 4.0V 0.5uSec 4.0v

WAVEFORMS TAKEN IN “BASIC” MODE UNLESS OTHERWISE INDICATED
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FOR COLOR KEYED TROUBLESHOOTING

SEE PAGES 1, 2 & 3

FOR SCHEMATIC LEGEND AND NOTES SEE INSIDE REAR COVER
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WAVEFORMS TAKEN IN “BASIC” MODE UNLESS OTHERWISE INDICATED

Waveform 9

10pSec 2.0V

Waveform 10

|

2mSec 2.0V

Waveform 11

omSec 4.2V
Program transferred from
tape

Waveform 12

0.2mSec 4.2V
Program transferred from
tape

Waveform 13

0.2mSec 4.4V
Program transferred from
tape
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Waveform 14 Waveform 15 Waveform 16
it e

ImSec 1.1V ImSec 5.0V 50uSec 4.0V
Program transferred from Amplitude dependant on
tape tape volume
Program transferred from
tape
Waveform 17 Waveform 18 Waveform 19

\14

PP

V

50uSec 4.0V 0.5mSec 30mV SmSec 4.2V
Tape mode prior to program Program transferred to tape
storage

Waveform 20

ImSec 30mV
Program fransferred to tape

WAVEFORMS TAKEN IN “BASIC” MODE UNLESS OTHERWISE INDICATED
ELECTRICAL ADJUSTMENT

R57 DURATION (TAPE PULSE)

Connect jumper between pin 9 and 10 of J2.

Press "RESET"

Press G

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 U69. Adjust R57 for a positive pulse width of at least 500 u seconds but not
over 640 p seconds. Disconnect jumper.

R58 VIDEO (MONITOR)

Place computer into basic and type in a full monitor of characters.
Adjust R58 for best contrast but do not allow unit to lose sync.
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Waveform 21

2uSec 4.0V

Waveform 24

N

50mSec 150mV

WAVEFORMS TAKEN IN “DISK” MODE UNLESS OTHERWISE INDICATED
ELECTRICAL ADJUSTMENT

R18 TX CLOCK

Waveform 22

1uSec 5.0V

Waveform 25

2puSec 0.3V
During directory cycle

Waveform 27

2pSec 0.3V
Program transferred to disk

Waveform 23

uSec 4.0V

Waveform 26

2uSec 0.3V
Program transferred from
disk

Remove floppy-disk cable (J3). Input of scope to pin 13 of U68. Adjust R18 for a positive pulse width
of 400nSec + 50nSec. Reconnect J3.

R9 TX DATA

Remove floppy-disk cable (J3). Input of scope to pin 12 of U68. Adjust R9 for a negative pulse width of

400nSec + 50nSec. Reconnect J3.

R10 RX CLOCK

Remove floppy-disk cable (J3). Connect a jumper from pin 9 of J3 to pin 10 of J3. Input of scope to pin
5 of U70. Adjust R10 for a positive pulse width of 1uSec. Remove jumper and reconnect J3.

R19 RX DATA

Remove floppy-disk cable (J3). Connect a jumper from pin 9 of J3 to pin 11 of J3. Input of scope to pin
4 of U70. Adjust R19 for a negative pulse width of 6y Sec. Remove jumper and reconnect J3.
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3 7 15 1 2 h u [ ] (] [] 8 b ——BAl0— T CIR
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] - 5 I
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v : ) o i ' 5 = e U AT Mo BRIW -
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n 3 b T . B
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i n
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n 7
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n \Ls n\Lm 11\L29 u\Lu n\Lze -1 . . . . 2 ) ’ A } m
- . - . . . ~ ’ 5.00V
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PART OF 74LS00

PART OF 741504

PART OF 7417

PART OF 741500 N
U7 GATE U7 GATE UBY  INVERTER U4 BUFFER 79
100 —22 4 TX CLK By
R1§ 10
i01——21 U7 By
ASYNCH- ) = 1%}? L PART OF 741700 Pm OF 7417 1
102 20 RoNoUS 3 U67  GATE BUFFER 13
COMMUN Waveform 23 i
— i 13
103 19 {caTioN 2 R14 T
INTER- 1000 3
0a——]18 e e »——-,-:)\r( e
ADAPTER R73 || NOTE: ALTERNATE CIRCUIT 13
105 ——17 7—ne 5.00v PART OF 741504 10009 IS FOR DUAL SIDED FLOPPIES i 15
106 ——16 833 U69 INVERTER : Hﬁ
! N
5.00v
PART OF 741504 107 15 3 TX DATA - :
U69  INVERTER . 5.00V 7[;4” "
——COXX 9 4 113} 3
& 12
_‘>¢ BAS s PART OF  74LS04 PART OF 741504 Ji]
. B NOTE: ALTERNATE U69 INVERTER U69 INVERTER 13
T = —BAd 10 12 CIRCUIT IS FOR . 1
DUAL SIDED FLOPPIEST— =
8AS BAO s NOTE: ALTERNATE
_— I 11 TX DATA glgﬂj gwgigorkwmfs g
: 10K
59038154 5 00V - = 500V . = % e LT
5 1 e PART OF 7417
BRIW —B@ 14 D1 n 8 T U73__ BUFFER
F
RS YR Lt U7 R CLEEER |
1000 INTERFACE | [PTIRER /m EAR TR T4 ‘
103———1{30 ADAPTER 16} BUFFER
6821 / PART OF 7417
5.00v 104 2 1 U75__ BUFFER
1D5——28
RX CLOCK
10K 106 ——27
L—RXCLK
»w—Tzs
BAS 24
R15 B Z
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TX CLK— JAZ
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5.00V it c:: By
BAl—{35 4700 S0uF PART OF 7417 4
IF U784 BUFFER
R16 BAI——23 5,00V o
220 13 Ji]
802 — 75 PART OF 7417 5
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PART OF 74L504 RX DATA————— U74  BUFFER
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K [ 1
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2 e 14 1] 14 =" ! iga1 6 220 R28
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B 12 ] ° It} 12 8 12 CA2 5 1
—— - i -  Wavelorm 26 g 5,00V 3
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201 pe
] 500 = f.
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Ug-U13,u18 U31-U38,U45-U52
ROM RAM

[ | [ T | [ ’ [ |
D T 02 D RW |
) L 92 BS A RS
. VIDEQ
u2aus | var || U19,U42,U70 £
D LINE Vo CHAR. GEN. SHIFT ot
TRANSCEIVER REGISTER
T | I l I
[ | y C 0B | HS
02 RIW RVE CLK VS
1 R R . S S
L TR e = .| | g5 WYE |
R Qoad D 0 A
LATCH o =
8 —o2— Uleu23 L pg—
L wke CENTRAL DIGITAL __ AUDIO
KEYBOARD WIS DEMULTI | 3 | UGLUSBUBEUBS | ) TaPE
PROCE S He—o— R -4 . U14,U18,U62,U67,U68,01,02 RXIDATA: RETRIGGERABLE <N
DECODER | ASYNCHRONOUS MONOSTABLE
¢ us-Us 0 — R | —RVE COMMUNICATION MULTIVIBRATOR
&UTAC?' =T — D—| INTERFACE ADAPTER
Mes F— wye |
L MCS— i i | I
RKB WHKB—] —WVE ACS 02 TX
i DATA
RKB— v A RIW ™
10 A WVE s CLK
00 ACS A
N v Mes 0B
IRQ I
SUPERBOARD II | 5) e
u29083, || | o[ “usause | ., | | vp—l i US2,U62, U65,U69 ¢ —| us7,u58,U63U64 ) TAPE
(600) 58 U30,U59-u61 [~ C DIGITAL VA Uﬁwo Vo YA RETRIGGERABLE COUNTER- O out
CLOCK COUNTER MULTIPLEXER MONOSTABLE FLIP FLOP
SELECTER MULTIVIBRATOR
T g y ol
13 02 VA VERS ——
) ¢ VCRS = _ o uw 5D
) LINE
< TRANSCEIVER
SEE
610
0D BOARD
02
< nw
A
Ml —>
IRQ
u13-U1a : MINI FLOPPY
BD—— —=10=1—1 19-U66 —1Ip U69,671 — TXCLK U4,U67-U70
LINE g ASYNCHRONOUS COMMUNICATION RETRIGGERABLE IHEUTIOUTFUT
TRANSCEIVER ] I Y INTERFACE ADAPTER |6 MONOSTABLE MULTIVIBRATOR
0 BRIW | 3
| BA |
| i
. COXX BO?
| BRIW
610 05
BOARD I CIE
U4,U67,U69,U72-U75 ——
U3U8, U15-U18 = @ L5 —
A e [ B DECODER o 02— cooner [~ TC— —BA— PERIPHERAL INTERFACE  ADAPTER DIRECTORY
T ]
BEER = I |
! 1
| 1
02 BO2 A DD BIRQ CLR— i 1 | 0D NMI
RW | BRW sl et e booocoxx BRIW BNMI
802 COXX — ! BA 80?2 IRQ BDD
- g BRW ! b
leeosmcooema CA ————- i |
o0 = J -
) =
SEE 02 = BA
600 ————RW BRIW PERIPHERAL
BOARD ——A —— 802— (620 BOARD)
NI )
——IRQ -
BIRQ

BODY BLOCK DIAGRAM
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Waveform 21

2uSec 4.0V

Waveform 24

N

50mSec 150mV

WAVEFORMS TAKEN IN “DISK” MODE UNLESS OTHERWISE INDICATED
ELECTRICAL ADJUSTMENT

R18 TX CLOCK

Waveform 22

1uSec 5.0V

Waveform 25

2puSec 0.3V
During directory cycle

Waveform 27

2pSec 0.3V
Program transferred to disk

Waveform 23

uSec 4.0V

Waveform 26

2uSec 0.3V
Program transferred from
disk

Remove floppy-disk cable (J3). Input of scope to pin 13 of U68. Adjust R18 for a positive pulse width
of 400nSec + 50nSec. Reconnect J3.

R9 TX DATA

Remove floppy-disk cable (J3). Input of scope to pin 12 of U68. Adjust R9 for a negative pulse width of

400nSec + 50nSec. Reconnect J3.

R10 RX CLOCK

Remove floppy-disk cable (J3). Connect a jumper from pin 9 of J3 to pin 10 of J3. Input of scope to pin
5 of U70. Adjust R10 for a positive pulse width of 1uSec. Remove jumper and reconnect J3.

R19 RX DATA

Remove floppy-disk cable (J3). Connect a jumper from pin 9 of J3 to pin 11 of J3. Input of scope to pin
4 of U70. Adjust R19 for a negative pulse width of 6y Sec. Remove jumper and reconnect J3.
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PIN 1

l

\

\

\

\

UG4 US55 U74 UB3 U73 U46 US4 U62

u75

ik

Tt r N

e

u1

J2

uis U16

U24 U23 U30 U22 U29 U21 U36 U220 U28 U19 U27 U44 U35 U13 U4

u25 U3l

610 BOARD

% LOCATED ON OTHER SIDE OF BOARD

A Howard W. Sams [SLI4II[: X3 Photo
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iV Vi
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A 10, | 13
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SUPERBOARD 11/600 BOARD PINOUTS (CONTINUED)
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610 BOARD PINOUTS
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19 | c82 €50
0| Ve RW
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LEGEND FOR 600 BOARD SCHEMATIC

o I R Address
B e i s S e g ACIA Chip Select
i O e Auxiliary for Tape
N-BBT i Buffered Data
. N Transmit Data
TR SR S Basic Rom Select
BS0-BS3

CNO-CN7....................... Column
2 N SN Count
B e A sy 5w s Clock
A O T Clear to Send
B R e i o e e v s R Data
R S Video Data Blanking
Vi e e s S S S Data Direct
e i e e Horizontal Sync.
i e I Interrupt Request
|| - Microphone for Tape
BES. .. ovinnnisis Monitor Chip Select
VRCS ........... Video RAM Chip Select
|| SR Non-maskable Chip Select
BRI - i o o e o R Row
BRI i e Read Keyboard
BRO-BST .......cocnnonminms Ram Select
NE e Read Video Enable
B . ... e s Read/Write
RXCLK . ... Receive Clock
REBATA .........cc.000un Receive Data
1 o1 F- RN Time (Clock) Delays
BEGLE . ... .0 i Transmit Clock
BRBATR. . ... cnsassmmasa Transmit Data
B s nos s ke 6k b s e S Video
RSl e e s Video Address
BN i e s A Video Data
1 TR SN Vertical Sync.
1 Write Keyboard
BVE. .. cciiinnnns Write Video Enable
PRI Microprocessor Clock In
B N e e R Phase Two
NC......... .. .......... No Connection

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

LEGEND FOR 610 BOARD SCHEMATIC

AD-A15. .. ... ... Address
BAO-BA15............. Buffered Address
BDO-BD7 ................. Buffered Data
BRD.. .. .c.ovns ens Buffered Data Direct
BIRO ........ Buffered Interrupt Request
BNMI. . Buffered Non-maskable Interrupt
BR/W ............. Buffered Read/Write
BB2 ..ovcovnisnssrnnss Buffered Phase 2
/- VORI WIS, - . T Sy Clocked
BB i s B BT L e S e Clocked
CE0-CE23 . ...Chip Enable To The Ram(s)
7 1) E P Clear Real Time Clock
COXX ............ Address COXX Select
1 N R S Py Data Direct
IDO-ID7 ................... Internal Data
D v o s et Interrupt Request
ML coccssvsis Non-maskable Interrupt
RXCLK .................. Receive Clock
RXDATA .................. Receive Data
BIW ovivimmommimns s osnnins Read/Write
TXCLK ................. Transmit Clock
TXDATA ................. Transmit Data
Y1-Y3,Y6 ........ Upper Memory Decode
B s i e v b Phase 2
B s sl O No Connection

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

Chassis

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 aW or less, 5% unless noted.

Value in () used in some versions.

miw&i+
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