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SCHEMATIC NOTES

—— Circuitry not used in some versions
--- Circuitry used in some versions

See parts list

L - Ground

Chassis

Item numbers in rectangles appear in the alignment/ad-
justment instructions.

Supply voltages maintained as shown at input.

Voltages measured with digital meter.

Controls adjusted for normal operation.

Terminal identification may not be found on unit.

Resistors are ¥2W or less, 5% unless noted.

Value in ( ) used in some versions.

Measurements with switching as shown, unless noted.

Waveforms taken with triggered scope and Sweep/Time
switch in Calibrate position, scope input set for DC
coupling on "0" reference voltage waveforms. Switch to
AC input to view waveforms after DC reference is
measured when necessary. Each waveform is 7.5 cm
width with DC reference voltage given at the bottom line
of each waveform. Time in psec. per cm, given with p-p
reading at the end of each waveform.

Voltages, logic probe readings and waveforms taken with
computer system in Power Up mode except IC’s UAB,
UA7, UA9, UA10, UB7 and pins 2, 4, 6, 8, 12, 14, 16 and 18
of UA8. Voltages, logic probe readings and waveforms
for IC’s UAB, UA7, UA9, UA10, UB7 and pins 2, 4, 6, 8, 12,
14, 16 and 18 of UA8 taken while running the following
MBASIC™ program. Stepping motor is not operating
unless otherwise noted. Disk drive A and disk drive B
have same voltage, logic probe reading and waveform
unless otherwise indicated.

10 OPEN "O", #1, "B:SAMS.DAT"
15 FOR X=1 TO 300

20 PRINT #1, "THIS IS A TEST”
25 NEXT X

30 CLOSE #1

40 GOTO 10

Logic Probe Display

= Low

Pulse

= Open (No light On)

—

H
P
*

Logic probe readings taken with disk drive running con-

tinually.

(1) Probe indicates P when stepping motor is operating.

(2) Probe indicated L when stepping motor is operating.

(3) Probe indicates H when head is moving in, and L when
head is moving out from center of diskette.

(4) Probe indicates L when head is moving in, and H when
head is moving out from center of diskette.

(5) Probe indicates H if diskette is write protected.

(6) Probe indicates L if diskette is write protected.

(7) Probe indicates H when checking disk drive A.

(8) Probe indicates L when checking disk drive A.

(9) Logic probe readings not taken for IC’s U1, U5 and U6 on
disk drive board.

MBASIC is a trademark of Microsoft Corporation.
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VOLTAGES FOR ACTIVE ELEMENTS

KEYBOARD PIA > VIDEO
CPU MULTI- RAMS AND SY]
COUNTERS PLEXERS GENERA ngs
SELECT
CIRCUITS
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KAG
SCR1
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2|

3| =]

4| =1

14, 15
WIRE VIEW
TOP VIEW
LINE DEFINITIONS
AOITINrAN S, Fas Rt s e Basic Address Lines ATTE s atn e s el M T R e L . Late
ACCESST ix s | st g S e s e s Access MIREQ i e o s sl S Memory Request
BITQPwsatns v irssammabssiio it AN Se i e e Bit Nine MilliEit e il e O s e Machine Cycle One
CAN&ICA2: s Interrupt Status Control Register A MASTERIC LG = (o Sine st o ots o e 16MHz Clock
CARRY S enarate S paginy i e e Ripple Carry Out MEM G LK st et sl a e o aae et 2MHz Clock
CASAE S i R e Column Address Strobe Row A MODEMIRI:y i ah o Sl diinas Modem Ring Indicator
CASBES v s e sl e Column Address Strobe Row B NMI e e et e e A Non Maskable Interrupt
CASCErc Rl R e Column Address Strobe Row C PAOThruiPAT7 2 o5 o et Peripheral Data Lines
CASDE s wise s el Column Address Strobe Row D PBOThruiPB7. o rsast sant cninn sy Peripheral Data Lines
CB2sAriiai it o Interrupt Status Control Register B RAQThruiRAG: 5 05 g e g RAM Address Lines
CHAOThruCHA6............... Character Address Lines RAS/AV: o i ey S0l Row Address Strobe Row A
CHARICLK oo Pds 05 1MHz Character Clock RASIBEL oo i e e Row Address Strobe Row B
COLOThruCOL7 .............. Keyboard Matrix Columns RAS Gt s ol o i Row Address Strobe Row C
CRUIC EKe b e ot sagen vopiel e e 4MHz Clock RASIDIF3s e o ool By Row Address Strobe Row D
CPUNTIME = & s it i Central Processor Unit Clock RD s i S e e e e Ready
CRUIGAESR - et e Central Processor Unit Phase One RDICEK s e s s e Read Clock
CURSORE S te i m S S Pov o ion Cursor RDIDATA .. i i bl e e e Disk Read
DIDENFS e g ot Ty 0ot Double Density Disk RESE " o out i@ vl siaes waleTionis .. Reset
DOAhTUID 7 et e B s o s e S Basic Data Lines ROMICE: = .. el i se s e - 0w & ROM Enable
DOOSThTUIDOTe el e = sebn i i e dirun i o RAM Data Out ROMIMODE: = il S e it ROM Mode
DINSSRE S0 s onies s e R AR L A Monitor Dim ROMIRDE S ti i e cee b Pl e 0l ROM Ready
DISKIRER suauisasl il tasr te b e g Disk Read Enable ROWOThruROW?7................ Keyboard Matrix Rows
DISKIS ELE CTRAselaniies (isies e oo in mtln Disk Select RWER it sSuans oo v e Rl el e & RAM Write Enable
DISKAW ESRsrbere Bineiiees o s U ipe S o Disk Write Enable SCANOThruSCAN3 .................... Horizontal Scan
DIRWEH Rt S oI a0y s Head Movement Direction STERS 22 cve o b R e o r e o Head Movement
DOTECIEKE = v v el s e el e 8MHz Clock SIDEISELECT  Sar5s 5 vae S PlaSe voin - Sineei e Side Select
DRIVENR = R e e Disk Drive One TRACKIO0: .. . w2t i R R oy Track 00
DRIVE2: = 1 . il o s 8 uaas ot Disk Drive Two TXAOThruTXA4 .................... Text Address Lines
DSOW-. . Y. s s nnsaen b sos m v Disk Select 0(B) VERTBLANKING ..................... Vertical Blanking
DS 8 Sl A B Easr - MTE T ae Disk Select One(A) VERTESYNC . . 2.5 et o o Vertical Sync
EARLY: sioaa .o - Ll o 5 T JBSNTE S Early VIDEO it . . L fiitia o o oo i, | SRR Video
HICOUNT == . o cnmmmndses s amamns s Horizontal Count VIDEOOUT ... it e iiieaes Video Out
HORIZBLANKING .................. Horizontal Blanking WA .. s e i 5 8 aBERERS 5 5 5 505650 8R0S Wait
HORIZSYNC ... . i v ninmini i i Horizontal Sync MW R L i s - S E G EBEEREE B e e A Write
HOREQ: " o S anmsimans o e sssms Input/Output Request WRIDATA ... ... ..o 55 emuunabassssn Write Data
HOSELECT . ... .cioveeisineommnns Input/Output Select WRIGATE: - ... s sds s nasiasspimi: i Write Gate
INDEXG . ot o L i sl s s Index WRIBROT v vt i has s s saasnha 5 o v e Write Protect
D A e T A S S S At e fia Interrupt QUSEG: 7 L et S R v s e 500kHz Clock
I A 5 i ot e T ietimsio e st oo o et o s Ef In Take AUSEC . .. i asenane o vamaneh 5 ae s sam 250kHz Clock
IRQOThrulRQ2 ..................... Interrupt Requests

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

Use an isolation transformer for servicing.
Maintain AC line voltage at rated input.

Remove AC power from the computer system before servicing or installing electrostatically sensitive devices. Examples

of typical ES devices are integrated circuits and semiconductor "chip” components. L UH')
e
Use extreme caution when handling the printed circuit boards. Some semiconductor devices can be damaged easily by
static electricity. Drain off any electrostatic charge on your body by touching a known earth ground. Wear a commercial- =
ly available discharging wrist strap device. This should be removed prior to applying power to the unit under test. ﬁ Ao
Use a grounded-tip, low voltage soldering iron. ——
o L]
Use an isolation (times 10) probe on scope. i qems]
Do not remove or install boards, floppy disk drives, printers, or other peripherals with computer system AC power On. o
N —t
Do not use freon-propelled sprays. These can generate electrical charges sufficient to damage semiconductor devices. L
This computer system is equipped with a grounded three-pronged AC plug. This plug must fit into a grounded AC power e —
outlet. Do not defeat the AC plug safety feature. — —
Periodically examine the AC pwer cord for damaged or cracked insulation. e
o <o
The computer system cabinet is equipped with vents to prevent heat build-up. Never block, cover, or obstruct these e et
vents. PO e
Instructions should be given, especially to children, that objects should not be dropped or pushed into the vents of the [ »Y L=
cabinet. This could cause shock or equipment damage.
E =
Never expose the computer system to water. If exposed to water turn the unit off. Do not place the computer system fove) o)
near possible water sources. o0 g
e e ) r
Never leave the computer system unattended or plugged into the AC outlet for long periods of time. Remove AC plug (o)
from AC outlet during lightning storms. P I~ 8
-t
Do not allow anything to rest on AC power cord. >
Unplug AC power cord from outlet before cleaning computer system. 0w o
Never use liquids or aerosols directly on the computer system. Spray on cloth and then apply to the computer system _
cabinet. Make sure the computer system is disconnected from the AC power line. ey
L
=t =t
o Yo
o~ (o N
e ]
A Howard W. Sams [ETIPILYXSM Photo POWER SUPPLY BOARD
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LOGIC (Continued)

RIN {¥c. e [fie e[

NO. | UE19 | UE20 | UE21 | UE22| UE23
18 % H P P P
2 1P £ P P P
3 | P L P P P
4 | P H H P P
5 | P P P P P
6 | P P P P P
7 |P L L L L
8 | P P P P P
9 | P P P P P

10 |L P H P P

n |p P P P P

12 | P P P P P

13 | P P H P P

14 | P H H H H

15 | P

16 | P

17 | P

18 | P

19 | L

20 |H

NOTE: Logic probe readings taken with computer system
in Power Up mode.

Logic Probe Display

Les
H = High
Pl

POWER SUPPLY BOARD GridTrace LOCATION GUIDE

C1
C2
C3
C4
C5
cé
C7
C8
C9
c10
ci
ci2
Ci3
cl4
C15
(319
C17

24

H-10
H-5
-6
H-6
H-3
F-1
F-3
F-4
B-3
B-4
H-13
E-10
G-11
F-12
A-12
Cc-12
E-12

ci8
c19
C20
c21
C24
D1
D2
D3
D4
D5
D6
D7
D8
D9
D11
D12
D13

E-9 |DBI H-4 | RI1
G-13 |F1 1-10 | R2
D-14 |IC1 F-11 |R3
A-14 | J4 E-15 | R4
F-2 | J5 F-15 | RS
E-5 | L1 H-1 | R6
c-2 |L2 H-3 | R7
A-5 |L3 F-9 |R8
D-1 |L5 B-13 |R9
F-9 |L6 c-13 |R10
A-10 |L7 E-14 |R11
B-10 |L8 c-3 |R12
D-10 |P5 H-12 |R13
E-8 | P11 G-15 |R14
F-10 |Q1 =B i3
F-10 | Q2 C-1 R16
E-8 |Q3 F=9. - [RI7

H-9
C-2
E=13
D-3
E-3
D-3
=5
B-3
E=3
E=3
C-1
A-4
C-1
F-10
E-9
F-9
F-10

R18
R19
R20
R21
R22
R23
R24
R25
R26
R27
SCR1
T
T2
T3
Z1

F-8

F-11
F-11
F-12
F-12
F-13
F-13
F-12
G-12
H-13
1-15
H-7

B-6

F-7

H-13

GENERAL OPERATING INSTRUCTIONS

BOOT UP

To boot up on CP/M® (or any bootable program on
diskette), put a diskette containing CP/M in disk drive A and
press the RETURN key. If a HELP program comes up on the
monitor screen, press the ESC key to get CP/M. The com-
puter can be booted up from disk drive B by pressing the
SHIFT and " (Quote) keys together (disk drive B will then
become disk drive A). CP/M is loaded when the A> appears
on the monitor screen.

RESET BUTTON

Pressing the RESET button on the computer will reset the
computer and any program in memory will be lost.

mBAsic™

To load MBASIC from CP/M, put a diskette containing
MBASIC in disk drive A, type MBASIC and press the
RETURN key. To load a program from a diskette, type LOAD
and the name of the program enclosed in quotes, then
press the RETURN key. To save a program on a diskette
type SAVE and the name of the program enclosed in
quotes, then press the RETURN key. To list the programs
on the diskette in the current disk drive, type FILES and
press the RETURN key. Use FILES "A:*.*" for disk drive A

or FILES "B:*.*" for disk drive B if that drive is not the cur-
rent drive. To get back to CP/M from MBASIC, type
SYSTEM and press the RETURN key.

CPIM

To list the programs on the diskette in the current disk
drive, type DIR and press the RETURN key. Use DIR A: for
disk drive A or DIR B: for disk drive B if that drive is not the
current drive.

The type of data stored on a diskette is identified by the
three letters after the program name (ASM = Assembly
Language, BAS =Basic Program, COM=Command File,
DAT = Data File, etc.. .)

To make disk drive B the current drive, type B: and press the
RETURN key. To make disk drive A the current drive again,
type A: and press the RETURN key. To load a program, type
the name of the program and press the RETURN key.

FORMATTING A DISKETTE
A blank diskette must be formatted before it can be used to

save data. Boot up on CP/M and use the Format section of
the COPY program to format a new diskette.

DISASSEMBLY INSTRUCTIONS

CABINET REMOVAL

Disconnect keyboard from computer. Remove brightness
and contrast control knobs from cabinet front. Remove six
screws holding cabinet front and remove cabinet front from
computer.

Remove five screws from cabinet bottom and remove
cabinet bottom from computer. Lift computer chassis from
cabinet top.

MAIN LOGIC BOARD REMOVAL

Position computer chassis upside down with the CRT fac-
ing you. Remove four screws holding main PC board to
chassis. Disconnect three connectors from main logic
board and remove board from chassis.

POWER SUPPLY BOARD REMOVAL

Remove four screws holding power supply board to
chassis. With the wires still attached, carefully lift the
board from chassis.

SPINDLE MOTOR REMOVAL

Remove the spindle motor belt and remove two Phillips
screws holding the motor to the bottom of the disk drive.
Remove four Phillips screws holding the printed circuit
board to the top of the disk drive. Lift the board up and
remove the spindle motor.

CP/M is a registered trademark of Digital Research, Inc.

MBASIC is a trademark of Microsoft Corporation
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TROUBLESHOOTING

POWER SUPPLY

NOTE: Use an isolation transformer when troubleshooting
the power supply.

Check the AC Line Fuses (F1 and F2). If Fuse F2 is open,
check for shorts at the AC Line Choke (FL1). If Fuse F1is
open, check for shorts at the Bridge Rectifier Diode Block
(DB1), Oscillator Transistor (Q2) and the primary and secon-
dary windings of Transformer T2. If the AC Line Fuses are
good, apply AC power and check for 120VAC at the AC input
of Diode Block DB1. If 120VAC is missing, check the AC
Line Chokes (T1 and FL1), Thermal Switch TS1, Thermistor
R1 and On-Off Switch (SW1).

If 120VAC is present, check for 310V between the positive
output of Diode Block DB1 and the emitter of Oscillator
Transistor (Q1). If 310V is missing, check the Diode Block
DB1. If 310V is present, check for a waveform at the base of
Transistor Q2. If the waveform is missing, check the
voltages and components associated with Transistors Q1,
Q2 and Voltage Regulator Transistor (Q3), and check the
windings on Transformer T2.

Check the 5.20V and 12.04V Sources. If the 5.20V Source is
missing, check Coil L6, Electrolytics C16, C17 and C20,
Diodes D7 and D8 and check the windings at pins 11 to 12
and 13 to 14 on Transformer T2. If the 12.04V Source is
missing, check Coil L5, Electrolytic C15, Diode D6 and the
winding at pins 15 to 16 on Transformer T2. If both the
5.20V and 12.04V Sources are missing, check the voltages
and components associated with the Overvoltage Protec-
tion SCR (SCR1).

Check for -5.11V Source at the anode of Zener Diode CR1. I
-5.11V Source is missing, check Zener Diode CR1 and check
for possible shorts to ground. If CR1 is good and there are
no shorts, check for a waveform at pin 3 of Timer IC (UE1). If
the waveform is missing, check the voltages and com-
ponents associated with pins 1 thru 8 of IC UE1. If the
waveform is good, check Electrolytics C72 and C73 and
Diodes CR2 and CR3.

CRYSTAL OSCILLATOR AND DIVIDER

Check the frequency of the crystal oscillator at pin 10 of IC
UA11 with a frequency counter. The frequency should be
15.9744MHz. If the frequency is not correct, check the com-
ponents associated with pins 3, 4, 10 and 11 of IC UA11 and
check IC UA11 and Crystal X1 by substitution. Check the
operation of the divider by checking the waveforms at pins
2 and 11 thru 14 of Counter IC (UB11).

MICROPROCESSOR CHIP (CPU) OPERATION

Verify that CPU IC (UC11) is functioning by using a logic
probe to check for pulses on the Data Lines (pins 7 thru 10

14

and 12 thru 15 of IC UC11) and the Address Lines (pins 1
thru 5 and pins 30 thru 40 of IC UC11). If ICUC11 is not func-
tioning, check for 5.20V at pin 11 of IC UC11. If 5.20V is
missing, refer to the "Power Supply” section of this
Troubleshooting guide. If 5.20V is present, check the logic
probe readings on pins 6, 16, 17, 24, 25 and 26 of IC UC11 for
possible problems that may prevent IC UC11 from function-
ing.

Check pin 26 of IC UC11 with a logic probe while turning the
computer On. Pin 26 should go High after a delay of about
.1 second after turning the computer On to reset IC UC11. If
there is no delay, check the logic probe readings on pins 1
thru 4 of IC UB3 and check the components associated with
pins 1 and 4 of IC UB3.

KEYBOARD

Monitor screen has the proper display but none of the keys
function. Check the logic probe readings on pins 2, 4, 6, 8,
12, 14, 16 and 18 of IC UE12. Pulses should appear on the
pins when the keys connected to the pin are pressed. See
the Keyboard Chart to determine which key is connected to
each pin. If pulses appear when a key is pressed, check the
logic probe readings on pins 1 thru 4 of IC UE13 and 11, 12
and 13 of IC UE10. If pulses do not appear on the pins of IC
UE12 when a key is pressed, check the logic probe readings
on the pin of IC UE13 or IC UE14 that the key is connected
to, see the Keyboard Chart. If any of the logic probe
readings are not correct, check the IC involved by substitu-
tion and check the contacts of the keys involved with an
ohmmeter.

If akey is shorted it will cause the monitor screen display to
flash On and Off when the computer is turned On and may
eventually cause the computer to lock up. To find the
shorted key, check for pulses on the pins shown in the
Keyboard Chart. A shorted key will produce pulses on one
pin of IC UE13 or IC UE14 and one pin of IC UE12.

AUDIO ALARM

The Audio Alarm does not function. Check the Audio Alarm
(X2) and check the logic probe readings on pins 8, 9 and 10
of IC UB5. Pin 10 should go High to beep the Audio Alarm.
If pin 10 does not go High, check PIA IC (UC15) by substitu-
tion. If pin 10 goes High and pin 9 of IC UB5 has pulses,
check IC UB5 by substitution. The following program may
be used to beep the Audio Alarm continuously while
troubleshooting the circuit.

10 PRINT CHR$(7)
20 GOTO 10

If the Audio Alarm beeps continuously when the computer
is first turned On, check the monitor ROM IC (UD11) by
substitution.

LOGIC (Continued)

RINL TG L ote e Lie - larecliersliae wldier ek shae b ioe e [io e
NO. | UD15| UD16| UD17 | UD18 | UD20| UD21{ UD22{ UD23 | UD24 | UD25| UD26{ UD27 ] UET | UE3
1 | H H H H P P P P P P P P L H
2P P P P P P P P P P P P H %
3 | H H L L P P P P P P P P P *
4| K L H P P P P P P P P H P
5 | H H L H P P P P P P P P H H
6 | L H L H P P P P P P P P H H
7| P P P P P P P P P P P P P P
8 | L L L L H H H H H H H H H H

9 | P P P P H H H H H H H H
10 | P P P P P P P P P P P P
1 | p P P H P P P P P P P P
{2 [P P P H P P P P P P P P
13 1P P P H P P P P P P P P
14 | P P P P P P P P P P P P
15 | p P P L P P P P P P P P
16 | H H H H L L e L i L L I
Ui AR Lo O B (o e I S (o T - Gl 8 1) SR B Bl s b AR et e | s
NO. | UES | UE6 | UE7 | UE8 | UE9 | UE10| UET1 | UE12 | UE13 | UE14 | UE15 | UE16 | UE17| UE18
e L L It L H P P P L L L L
2. H H H H L P H P L P P P P
3P H H H H H P P P P P P P P
4 |p L L L L H P H P L P P P |P
AN H H H H H P P P P P P P H
6 | P L H H H L P H L L P P P P
e E L L L L L P L L P P P |P
8 | H L H H H H P H & L E L L L
gl i H 2 L L P P P P P P P P |P
10 | H H H H L P P L L L P P P H
"n | P L H H H P P P P P P P H | P
12 P H L L & P P H L L P P P H
13 | P [ H H D P P P P b P P L P
14 | H H H H H H H H H H P P P P
15 P L L L L
16 H H H H H
17 P
18 H
19 P
20 H

NOTE: Logic probe readings taken with computer system
in Power Up mode.

Logic Probe Display

L = Low

H = High

P = Pulse

* = Open (No light On)

V1000 13a0W
INHO04SO
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LOGIC (Continued)

PARTS LIST AND DESCRIPTION

When ordering parts, state Model, Part Number, and Description

SEMICONDUCTORS (Select replacement for best results)

P16 1] PINEC 16 HEEING “Ie Pl PN 1o Sl RNl et e 2] ae flvie’ L je #lfic

NO. | uCt1| No. | uctt {No. | ucts{ No. | ucts fNo. | uc19| uc2o | uc2t | uca2 | uc23 | uc24
Blp 21 | P L 21 |p 1840 L P P P P P
2L 22 | P e 22 1P 24P P P P P P
3 | P 23 | H 3 | H 23 | P 5 AP P P P P P
4 |p 24 i s 24 | P 4 | P P P P P P
siq P 25 | H 5 | H 25 | P 5t P P P P P P
6 | P 26 | H s B 26 | P 674 P P P P P P
7 | P 271 | P 7 | H 271 | P 7 | P P P P P P
8 | P 28 | P 8 | H 28 | P 8 | H H H H H H
9 | P 29 |L 9 | H 29 | P 9 | H H H H H H

10 |p 30 | P 1o 4l L 30 | P 10 |P P P P P P

T H i Tl 31 | P Vi P P P P P P

12 | P 32 | P 12741 32°%4°P 12 | P P P P P P

5 A 339 ilup % R s3dlie 13 | P P P P P P

14 | P 34 | P Ve 34 | H 14 | P P P P P P

15 | P 35 | P 15 =L 35 | P 15 | P H H H H H

6 | P 3 | P 16 |L [36 |P 16 | L s g v L L

17 | H 37 | P 17 | H 37 | P

18 | H 8 | P 18 | * 38 | P

19 [P 39 | P 19 || * 39 | H

20 | P 40 |P 20 | H 4 |P

PN el fet it-fe™ Al gt boigh e N aet dlae it e . te e ek b et e

NO. | uc25{ uc26| uc27 | ubt | ub2 | ub3 | uba |upe | up7 | ups | up9 | uD1O | UDIT | UDI4
e P P P P H L * H H H H P H
2 P P P P P P L L L L L P P P
3 |P P P P P P L s L L L P P P
4 | P P P P L L L L H H H H P P
5354 P P P P = P H E L L L H P P
6 | P P P P * L L L L L L H P P
i P P L L P L L L L L H P P
8 |H H H P P L L H L L L L P L
9 | H H H P P P L L H H H H P P

10 | P P P P P H L H L L H H P P

Eag oy P P P P P L L L L L P P P

12 | P P P P P P L H H H H H L P

13 | P P P P L P L L L L H P P P

14 |p P P H H P H H H H H P P P

15 | H H H L P P P

6 kL L L H H P H

17 P

18 P

19 P

20 P

21 P

22 P

23 P

24 H

NOTE: Logic probe readings taken with computer system

in Power Up mode.

Logic Probe Display

L = Low

H = High

P = Pulse

* = Open (No light On)

ITEM TYPE MFGR.
No. No. PART No.

MAIN LOGIC BOARD

CR1 52318

CR2,2 | 1N4001

CR4,5 |OMP

Q1 2N3906

Q2 2N3904

UA4 DM74LS32N
LS32

UA5 741508
LS08

UA6 DM74LS74AN
LS74

UA7 DM74LS161AN
LS 161

UAS SN74LS244N
LS244

UA9, 10 |DM7406N
7406

UATT DM74LS04N
S04

UA12 DM74 LSOON
LS00

UA13 T4LS393N
LS 393

UA14 SN74LS 166NDS
74166

UA15 7A3007-00
Rev-A15
2716

UA18 74LS273N
LS273

UA19 7415244
LS244

UA20 D416C

thru 4116

UA27

us1 DM74LS 139N
LS139

uB2 SN74LS 109AN
LS109

uB3 DM74LS04N
S04

uB4 DM74LS74AN
LS74

uBS SN74LS11IN
ES 1

uB6é DM74LS74AN
LS74

uB7 MB8877
1793

uBli1 DM74LS161AN
LS 161

uB12 DM74LSO2N
LS02

uBi3 741508
LS08

ITEM TYPE MFGR.
No. No. PART No.

uB 14 74LS393N
LS393

uB15 SN74LS390NDS
LS390

uB16 DM74LS 157N
LS157

uB17 T4LS 155PC
LS155

uB18 741508
LS08

uB20 D416C

thru 4116

uB27

uct 741508
LS08

uc2 DM74LS32N
LS32

uc3 DM74LS161AN
LS 161

uca F6850P
6850

uc7 MC682 1P
6821

ucti D780C~-1
Z80-A

ucis MC6821P
6821

uct9 D416C

thru 4116

ucaz

uDt DM74LSOON
LS00

up2 SN74LS02N
LS02

ub3 DM74LS161AN
LS161

ub4 LM3900N
LM3900

ubé DM7406N
7406

un7 DM74LS03N

thru LS03

ub9

un1o DM74LS 139N
LS 139

upti 2732

uD14 DM74LS 175N
LS175

u15 DM74LS161AN

thru LS 161

uD18

un20 D416C

thru 4116

un27

UE1 CA555CE
555

1SOSO

VL0020 13A0N
ANHOESO0
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PARTS LIST AND DESCRIPTION (Continued)

When ordering parts, state Model, Part Number, and Description

SEMICONDUCTORS (Select replacement for best results) (cont)

ITEM TYPE MFGR. ITEM TYPE MFGR.
No. No. PART No. No. No. PART No.
UE3 MC1458P UE22 DM74 LSOON
LM1458 LS00
UE23 DM7406N
UES DM74LS32N 7406
LS32
UE6 S;l74LSO4N POWER SUPPLY BOARD
LS04
UE7 DM7438N D1 RGP 10A
thru 7438 D2 RGP10J
UE9 D3 RGP 10M
D4 IN4001GP
UE10 DM74 LSOON D5 1N4606
LS00
UET1 DM74LS32N D6
LS352 thru
UE12 DM81LS95N D8
81LS95 D9 RGP10B
D11,12 | 1N4606
UE13, 14| SN74LSO5N D13 1N4001GP
LS05 DB1 KBP10
UE1S SN74LS 153N
thru LS153 ICt TL431CLP
UE18 Q1 2SD467C
UE19 AM2966PC 25D467
LS244 Q2
UE20 SN74LS04N Q3 25B561C
LS04 25B561
UE21 DM74LS74AN SCR1 SCRC122F
LS74 Z1
ELECTROLYTIC CAPACITORS
MFGR. MFGR.
MAIN LOGIC BOARD POWER SUPPLY BOARD
c12 22 16V 20% c6 100 250V 20%
c28 1 25V c7 100 250V 20%
€30 22 16V 20% c8 220 10V
C35 1 25V c15 1000 25V
c61 1 25V cl6 1000 25V
C62 1 25V Ci17 1000 25V
cn 15 16V cis 330 16V 20%
Cc72 15 16V ct19 330 16V 20%
C73 15 16V c20 470 25V
C74 1 25V c21 2200 16V 20%
c86 .1 35V
c87 .1 35V
c88 .1 35V
c89 .1 35V

16

LOGIC (Continued)

PIN IC PIN IC PIN IC IC IC IC IC IC IC IC iC IC
NO. UB7 | NO. UB7 § NO. UB11| UB121 UB131 UB14 | UB15{ UB16| UB17{ UB18{ UB20{ UB21
1 i 21 H 1 H P P * P L B P P P
2 P 22 H 2 P P P X P P P P P P
3 P 23 H(2) 3, H B P L P P 2 P P P
4 P 24 P 4 H P H L= P P P H P P
5, P 25, P 5 H P P B P H H P P P
6 B 26 P 6 H P P L P H H P P P
T P 27 P 7 H Ls L I P P H L P P
8 P 28 H(2) 8 L P P P L L L P H H
9 P 29 L 9 H P, P P L P H H H H
10 P 30 P 10 H P P P L P, H P P P
1 P 31 P 1" P P P P L H H P P P
12 P 32 H 12 P P P P H P P H P P
13 P 33 P 13 P P P B P H P P P P
14 P 34 H 14 P H H H P P P H P P,
15 L61)A 55 P 15 P P P P H H
16 H(3) | 36 H(6) | 16 H H H H L L
17 P 37 L 17
18 P 38 P 18
19 H 39 L 19
20 L 40 H 20
PIN IC IC IC IC IC IC IC IC IC IC PIN IC PIN IC
NO» UB22| UB23{ UB24| UB25| UB26{ UB27| UC1 UC2 | UC3 | UC4 | NO. UC7 | NO. uc7
1 P P P P P P P P H L 1 L 21 P
2 P P P P P P P P P I 2 L5 22 P
3 P P P P P P P P P P 3 I 23 P =
4 P R P P P P * P: H P 4 L 24 P (@] o
=7
5 | P P P P P P * P L H 55 L 5 |P Ll
6 P P P P P P H P L H 6 L 26 P o (o}
7 1P P P P P P L L P H 7= L 27 | P o gg
8 H H H H H H P P L P 8 L 28 P Om
=
9 H H H H H H P P P P 9 L, 29 P >
10 P P P P P P P P P P 10 L 30 P
11 P P P P P P P P P P " H 31 P.
12 P P P P P P P P P H 12 L 32 P
13 P P P P P P P P P P 15 L 35 P
14 P P P P P P H H P P 14 L 34 H
15 H H H H H H P P 15 L 35 P
16 L L L L L L H P 16 L 36 P
17 P 17 L 3
18 P 18 g 38 H
19 P 19 IE 39 i<
20 P 20 H 40 L
21 P
22 P
23 L
24 L
NOTE: Logic probe readings taken with computer system Logic Probe Display
in Power Up mode except IC UB7. Logic probe L = Low
readings for IC UB7 taken while running the H = High
following MBASIC™ program. Stepping motor P = Pulse
is not operating unless otherwise noted. Disk drive # = Open (No light On)
A and disk drive B have same logic probe reading
unless otherwise indicated. Logic probe readings taken with disk drive running con-
tinually.
10 OPEN "O", #1, "B:SAMS.DAT” (1) Probe indicates P when stepping motor is operating.
15 FOR X=1 TO 300 (2) Probe indicates L when stepping motor is operating.
20 PRINT #1, "THIS IS A TEST” (3) Probe indicates H when head is moving in, and L when
25 NEXT X head is moving out from center of diskette.
30 CLOSE #1 (6) Probe indicates L if diskette is write protected.
40 GOTO 10 MBASIC is a trademark of Microsoft Corporation.
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NOTE: Logic probe readings for IC’s UA4, UA5, UA11 thru
UA15, UA18 thru UA27, UB1 thru UB6 and pins 1, 3, 5,

20

LOGIC
RING 8 Fide |l g e [ic | 1o Hjuees e oo aies siceSiRici ik o salbie
NO. | UA4 | UAS | uAe | UA7 [uUA8 |uA9 | UATO | UAT1 | UA12 | UAI3 | UA14 | UA1I5 | UATS | UAT9
ool P H H L P H(3) | P P P L P H P
2l P P P P P P L(4) | P P i P P P P
3. 0P P P ¢ P £ L | P P P P P P P
4 | H * H L H(6) | * H(1) | P P P P P P P
5 | H * P H P P P * P P P P P P
6 | H H P P H P P L P P L P P P
7l L L L H P L L L L L P P P P
8 | H P P L P H P P P & E P P P
9 | H H P P P L P P P P H P P P
10 |p P P P L LD P P P P P P L L
1n |p P P P H H P P P P P P P P
2P H L P P P H(1) | P P P P i P P
135 P P H P P P P P P P P P P P
14 | H H H P H H H H H H P P P P
15 P P P P P P
16 H H(6) H P P P
17 L P P P
18 P L P P
19 P P P P
20 H L H H
21 H
22 P
23 P
24 H
RN 1o pte lde. ji0e fie. tie [e [ie fie fie fie [ie [i1e |ic
NO. | UA20| UA21| UA22] UA23 | UA24 | UA25| UA26 | UA27 | UB1 |UB2 | UB3 |UB4 | UBS | UB6
1.gfop P P P P P P P P P H P H H
2 | P P P P P P P P P P L H H H
3 e P P P P P P P P H L H * P
4 | P P P P P P P P P P H H * H
5 P P P P P P P P P H P L = H
6 | P P P P P P P P H L P H H L
7| P P P P P P P P H P L L L L
8 | H M H H H H H H L ks P H L P
9 | H H H H H H H H P H P L P P
10 | P P P P P P P P P L P H L H
i1 p P P P P P P P P * P H L P
124 P P P P P P P P P * L L H P
13 | P P P P P P P P P e P H H H
14 | P P P P P P P P P & H H H H
15 i H H H H H H H H P %
16 oL L L 4 L L L L H H

Logic Probe Display
L = Low

7,9, 10, 11, 13, 15, 17, 19 and 20 of UA8 taken with H = High
computer system in Power Up mode. Logic probe P = Pulse

readings for IC’s UA6, UA7, UA9, UA10 and pins 2, 4,

# = Open (No light On)

6, 8, 12, 14, 16 and 18 of UA8 taken while running the

following mBAsic™ program. Stepping motor is

Logic probe readings taken with disk drive running con-

not operating unless otherwise noted. Disk drive A tinually.
and disk drive B have same logic probe reading (1) Probe indicates P when stepping motor is operating.

unless otherwise indicated.

10 OPEN "O", #1, "B:SAMS.DAT"

15 FOR X=1 TO 300

20 PRINT #1, "THIS IS A TEST”

25 NEXT X
30 CLOSE #1
40 GOTO 10

(3) Probe indicates H when head is moving in, and L when
head is moving out from center of diskette.

(4) Probe indicates L when head is moving in, and H when
head is moving out from center of diskette.

(6) Probe indicates L if diskette is write protected.

(7) Probe indicates H when checking disk drive A.

MBASIC is a trademark of Microsoft Corporation.

PARTS LIST AND DESCRIPTION (Continued)

When ordering parts, state Model, Part Number, and Description

CAPACITORS
ITEM MFGR. ITEM MFGR,
No. RATING PART No. No. RATING PART No.
MAIN LOGIC BOARD 50 <01 25V
i Cc51 .01 25V
c1 .01 25V c52 .01 25V
c2 68 50V 5% c53 .1 50V
c3 33 50V 5% C54 .1 50V
c4 .1 50V c55 .1 50V
c5 .1 50V c56 .1 50V
6 «1 50V c57 .1 50V
c7 .1 50V c58 .1 50V
cs .1 50V c59 .1 50V
co .1 50V C60 .1 50V
c10 .1 50V c63 .1 50V
ci1 .1 50V C64 .1 50V
c13 180 50V 10% 65 .1 50V
cl4 01 25V C66 .1 50V (@)
ci5 .01 25V c67 <1 50V (7))
c16 .01 25V C68 .1 50V
c17 .001 50V 69 .1 50V (@)
ci8 .01 25V €70 .1 50V wn
c19 .01 25Y c75 .01 25V =
€20 .1 50V c76 .01 25V
c21 .1 50V c77 .01 25V
€22 .1 50V c78 .01 25V =
C23 «1 50V c79 .01 25V e
c24 .1 50V €80 .01 25V Oa
C25 .1 50V c8l .01 25V ALy
C26 .1 50V C82 .01 25V o o
c27 o1 50V c83 .1 50V o3
c29 .01 25V cs4 .01 25V o ﬁ
c31 .01 25V c85 <1 50V (=
ggz .01 25V , >
3 .01 25V
25 01 204 POWER SUPPLY BOARD
C36 .01 25Y 1 .01 250VAC
c38 .01 25V c2 «1 250VAC
c39 .1 50V c3 20047 400VAC
c40 .1 50V c4 .0047 400VAC
c41 .1 50V c5 «22 250V
c42 .1 50V o 470 3KV
c43 .1 50V c10 .01 1KV
ca4 .1 50V ci1 .01 250VAC
C45 .1 50V c12 .22 100V 10%
c46 .1 50V c13 2022 50V 10%
c47 .01 25V c14 .22 100V 10%
c48 .01 25V C24 .22 250V 10%
c49 .01 25V
CONTROLS (All wattages Y2 watt, or less, unless listed)
ITEM MFGR.
. FUNCTION RESISTANCE TR NOTES
MAIN LOGIC BOARD
R43 Brightness 100K JM6333/R1378242(1)
R44 Contrast 400 JM6334/R1378242(1)
(1) Number on unit,
17




PARTS LIST AND DESCRIPTION (Continued)

When ordering parts, state Model, Part Number, and Description

RESISTORS (Power and Special)

ITEM MFGR. ITEM MFGR.
No. RATING PART No. No. HATING PART No.
MAIN LOGIC BOARD RN10 | Resistor Network
(6)
RN1 ??flsfor Network RN11 | Resistor Network
(6)
E [heplater Nonyork RN12 [ Reslstor Network
(6)
RN3 ?;?‘Sfor Network RN13 ?es!sfor Network
7)
A4 e Tetor Neguoek RN14 | Reststor Network
RN5 Reslistor Network '
4)
RN6 Reststor Network POWER SUPPLY BOARD
(4
R1 N «9 Cold
RN7 Resistor Network R23 4;80322 174w
(5)
Carbon Film
RN8 Resistor Network R24 2?80025 1/4wW
(4) Carbon Film
RN9 Resistor Network R25 22K 2% 1/4W
(4) Carbon Film
(1) Contains nine, 10K 10%. (6) Contalns nine, 3300 10%.
(2) Contalns seven, 150 1/4W 5%. (7) Contalns nine, 6800 10%.
(3) Contains four, 820 10%.
(4) Contalns four, 330 10%.
(5) Contains seven, 3300 10%.
COILS (RF-IF)
ITEM MFGR. ITEM MFGR.
1y FUNCTION PART No. No. FUNETI PART No.
POWER SUPPLY BOARD L5 RF Choke
L6
FL1 | AC Line Choke i Bl
L1 RF Choke L8 RF Choke
L2 RF Choke
3 RF Choke T1 AC Line Choke
COILS & TRANSFORMERS (Sweep Circuits)
ITEM REPLACEMENT DATA
FUNCTION MFGR. OTHER
No. PART No. IDENTIFICATION REMARKS
POWER SUPPLY BOARD
T2 Switching Power Transformer
> Switching Driver
Transformer
FUSE DEVICES
MFGR.
'L%M DESCRIPTION EART NO, NOTES
: DEVICE HOLDER
POWER SUPPLY BOARD
F1 2A @ 125V
Fast Acting
F2 1A @ 250V
Slow Blow

PARTS LIST AND DESCRIPTION (Continued)

When ordering parts, state Model, Part Number, and Description

MISCELLANEOUS
ITEM MFGR.
No. PART NAME PART No. NOTES
MAIN LOGIC BOARD
FB1 Ferrite Bead
S1 Switch Normal/Reset
X1 Crystal 15.9744MHz
X2 Alarm Audio
P+C. Board Main Logic Board, Serlial No. 38400 Rev.K
POWER SUPPLY BOARD
FB1 Ferrite Bead
P1 Line Cord AC
SW1 Switch Power
TSt Thermal Switch Power
P.C. Board Power Supply, Model AA12100, Serial No. 107021460

CABINETS & CABINET PARTS (When ordering specify model, chassis & color)

IC
PINS

ROW

UE13
6
8
10
12

UE14
4
6
8
10

COLUMN

UE12
2
4
6
8
12
14
16
18

KEYBOARD CHART

KEYS CONNECTED TO PIN

CAPS LOCK

9,0, 1, —, P, 0, 2, SPACE BAR
1,2,3,4,5,6,7,8
Q,W,ER,TY,U,|I

SE04R S
A,S,D,F,G,H,J, K
Z XSV B NN
ESC, TAB, CTRL, SHIFT, [, ”, RETURN

Vv‘+1000 13a0oNn
JINHO04SO
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