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SAFETY PRECAUTIONS

Use an t solation trans former for serv ng.

Mal ntaln AC I Ine voltage at rated Input.

RerroveAC power fran the Computer system before serv Ici ng or Instal I—
ing electrostat 'cal ly sens i t tve devices. ExampIes of typlcal ES
devices are Integr ated cl rcuits and semiconductor "ch (p" canponents.

Use extrene caution when hand I Ing the prl nied circuit boards. Sore
semiconductor devlces can be damagedeasily by static electricity.
DraTn off any electrostatic charge on your body by touch Ing a known
earth ground. Wear a cannEr-cial ly available dTscharging wrist strap
device. This should be remved prior to Q plylng power to the unit
under test.

Use a grounded—tip, low voltage sol &ring iron.

Use an Isolat Ion (times 10) probe on scope.

Do not remve or instal Boards, FIcppy Disk Drives, Printers or
other per Ipherals with Computer system AC power On.

Do not use freon—pr.el led sprays. These can generate electr
charges suff (cien± to damage semiconductor devices.

This Computer system Is equipped with a grounded three—pronged AC
plug. This plug must fit Into a grounded AC power outlet. Do not
defeat the AC plug safety feature.

Per lodlcal ly examine the AC power cord for damagedor cracked i nsula—
t ion.

The Computersystem cabinet Is equipped with vents to prevent heat
but d—up. Never block, cover or obstruct these vents.

Instruct ions stout d be given, especi al ly to chil dren, that objects
should not be drmped or pushed into the vents of the cabinet. This
could cause shock or equipment damage.

Never expose the Canputer systern to water. If exposed to water, turn
the unit Off. Do not place the Computer system near posslb le water
sources.

Never leave the Cornputer system unattended or into the AC
outlet for long periods of irne. RemoveAC plug fran AC outlet dur—
ing II ghtnlng storms.

Do not al low anything to rest on AC power cord.

Unplug ACpowercord fran outlet before clean Ing Computersystem.

Never use I iquids or aerosols directly on the Canputer system. Spray
on c10th and then apply to the Computer system cabl net. Make sure
the Computer system is d} sconnected frun the AC power I

o

o

o

11



Isolated
try not used i n sorre vers ions

-Circuitry used in sorne vers ions
e See parts list

Grcund
Chassis

waveforms and logic read i ngs takenVo I tages ,
wIth the computer In power up mode (tur ned On,

no programs loaded) un lessno keys pressed,

SCHEMATIC NOTES

L = Low
H = High

Supply voltage malntained as at input.

Controls adjusted for normal operat Ion.

5% un lessCapacitors are 50 volts or less,
noted.

Electrolytic Capac! tors are 50 volts or less,
un noted.

Res Istors are 1/2W or less, 5% unless noted.

otherw ise noted.

Voltages æasured with digital meter.

Waveforms and vo It ages t*en fran ground ,

Value In ( ) used In some vers ions.

Measurements with sw itch Tng as shown,
noted.

Logic Probe DI splay

unless

un—

less noted otherwise.

SYSTEM BOARD
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= Open (No II ghts On)
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NO.

10

12

13
14

15
16

18
19
20

H

t

*

PIN
NO.

41
42
43
44

45
46
47
48

PIN
NO.

21
22
23
24

25
26
27
28

29
30
31
32

33
34
35

37
38
39
40

IC
114

118

p

p
p

p

p

p
p

PIN
NO.

10
11
12

13
14
15
16

17
18
19
20

NO.

10
11
12

13
14
15
16

17
18
19
20

05

P
P

I-JIO

PIN
NO.

21
22
23
24

25
26
27
28

29
30
31
32

33
34
35
36

37
38
39
40

Ull

p

012

PIN
NO.

41
42
43
44

45
46
47
48

U13

IC
IJ5

t Refer I nterface Log Tc Chart.

010

U15

13



LOGIC CHART (Continued)

SYSTEM BOARD

PIN

10
11
12

13
14
15
16

17
18
19
20

IC
U16 U17

IC
U18

IC
U19 U20 U21

IC
028

HYI

IC
U29

PIN
NO.

21
22

IC
031022

IC
U37

1.123

IC
1.138

IC
024

U 39

IC
U25

IC
1140

IC
U26

041

U27

IC
042

U30

IC
HYI

IJ33

SYSTEM BOARD

PIN
NO.

10

12

13
14
15
16

17
18
19
20

1334 IJ35



LOGICCHART(Continued)

KEYBOARD

PIN
NO.

10

12

13
14
15
16

17
18
19
20

PIN
NO.

21
22
23
24

26
27
28

29
30
31
32

33
34
35
36

37

39
40

IC

H

H

NO.

10

12

13
14
15
16

17
18
19
20

IJ2

mes

4387 14

02

(I) Probe Indicates P when any key Is pressed.

U4

01
IJ3

NOTE: ARROWSONIC'S INDICATEPIN1 UNLESSNOTED

A Howard W. Sams CIRCUITRACE Photo KEYBOARD

15



LOGIC CHART

DISK DRIVE I NTERFACE

PIN
NO.

IC

10
11
12
13

14
15
16
17

24

118

P(5)
p (11)

13)

NO.

3

8

10

12

13
14

12
13

14

16
17

PIN
NO.

38
39

KEYBOARD

14
13
12
11

5 10

7

TOP VIEW

TOP VIEW

03

p (18)

PIN
NO.

8

16

44
45
46
47

p(13)
p (18)

p(18)

p (12)

U36

H(t2)
L(13)

pc19)

18)

IC PINOUTS & TERMINAL GUIDES

SYSTEM BOARD

s

31

24

21

16
15
14
13
12
11
10

TOP VIEW

ECB

QI,Q2
BOTTOM VIEW

TOP VIEW

POWER

IDENT

123
IC3

FRONT VIEW

SUPPLY

15.

E

VIEW

.12 :

.11 ;

• 101

VIE"

EBC

QI .0301 QSOI
Q502.0503.0711
BOTTOM VIEW

SDG

0321 , 0331
BOTTOM VIEW

10

12
13

14

20
21
22

BOTTOM

BOARD

ECB

02, Q3,Q3A
BOTTOM VIEW

31 34

12

15

18

24

IDENT

11

12

17

4e
47

44

41

10
11
12
t3

15

31

75

43

TOP VIEW

10

48

19

12
11

BEVEL

74

IS

14
13
12
11
10

29

REGULATOR TOP VIEH

uto U13
034, U35,

TOP VIE"

14

12
11
10

U14,U33
U36 THRU U39

TOP VIEW

UIS THRU U31
TOP VIEW

U42
TOP VIEU

123

BOTTOM VIEW

US, (.17, US
TOP VIEU

PCl
TOP VIEU

U3, U4.U5
TOP VIEW

16



GENERAL OPERATING INSTRUCTIONS
BOOT UP

When the canputer is tur ned On, a picture of
the Amtga Workbench dl skefte appears on the
Mont tor screen. The Computer wt II automaftcal—
'y boot up on the Amtga Workbench D!sket±e
when It Is Inserted In the Disk Drive and dls—
play an icon of the Workbench Dl skette on the
Mon tore To activate a wIndow of fi les on any
dl skette, use the mouse to move the pointer to
the Icon and press the left rx)use button

MOUSE OPERATION

Move mouse on a smooth surface to move pot nter
on the t•bnttor screen. t'bve pointer to an
Icon and press left rrouse button once to se—
lect Icon or twice to act! vate Icon. To ew
the pul Idown rrenus at top of screen, ho I d
right mousebutton down and move pol nter to de—
s 'red To select an item fran the menu,
move pointer to Ifem and re lease r Ight mouse
button.

The keyboard can be used in place of muse.
Use r Ight or left Amtga (A) keys, shift key
and cursor keys to move pot nter on screen.
Use r Ight or left Anrga keys and left Alt key
In place of left muse button. Use right or
left Amiga keys and r Ight Alt key Tn place of
right rouse buffon.

BASIC

To load Bastc into the Computer, Insert a dTsk—
efte w Ith Baslc on r t In Drlve. CI Ick on Ba—
SIC dlskette Icon twice to open the file wln—
dow. CI ick on Amiga Basrc icon twrce to toad
Bas Ice A Basic Commandand Output window I
appear on Monitor screen along wfth a L 1st wIn—
chw. To act tvate eIther wIndow, move pol nter
to any pornt Ins Ide the window and press left
mouse button once. To type tn a Baslc pro—

gram, act Ivate LIst wIndow and type the pro—
gram n List w Indow. NOTE: If I ine numbers
are used, they must be entered in Computer In
sequence. Amtga Bas!c wIII not automatically
sort I ine nunbers.

To save or load a program, activate ProJect
ai top of screen (press r Ight mouse but—

ton and rove pol nter to ProJect) and select
Saveor SaveAs to save a program or Opento
I oad a program. FoI low Instruct Tons that
appear on screen.

To save or load a program usIng the keyboard,
act tvate Commandwindow, type SAVEand program
nacreenclosed In quotes and press Enter key to
save the program. Type LOADand program narre
enclosed rn quotes and press Enter key to load
the program.

To vlew a 11st Jng of a Basic program, select
SHOWLIST from the WINDOWSmenuor type LIST
tn the Command WIndow.

To View a list of f Iles on a d! skette, act I—
vate Commandw!ndow, type FILES and presso
Enter key.

To run a program, select STARTfrom RUNmenuO
or type RUNIn Commandwrndowandpress Entero
key.

To stop a program, select fran RUN rnenu
or press Ctrl and C keys.

To leave BasIc, select QUIT fran the PROJECT> O
npnu or type SYSTEMin the Commandwindow and—Z
press Enter key.

RESETTING THE COMPUTER
010

Press Ctrl and Left and Right Amtga (A) keys0m
at same time to reset computer.

SCHEMATIC NOTES

DISK DRIVE INTERFACE

Vo Itages , wa veforms , and logic read ngs for
Disk Drlve Inter face taken wh Ie runn the
fol lowIng Baslc program to operate the Drsk
Dri ve. Readings were taken when the d Fsk
drlve head Is not rnovlng (drive Is In read or
wrTte rode) unless noted. NOTE: I nsert a for—
matted dl skette (not wrtte protected) in the
Dr've before runn Ing the program.

10 OPEN " SMS.DAT" FOROUTPUTAS I
20 FOR TO 1000

"HOWARD W SN4S"
40 NEXT X
50 CLOSE 1
60 GOTO 10

(1)
(7)

(9)

(12)

(13)

(18)

(19)

Probe IndIcates P whenhead Is moving.
Probe tndlcates L If dl skette Ts wr ite
protected.
Probe Ind 'cates L when the head Is on
track 00 and H when off track 00.
Probe Ind Icates H when head O Is select—
ed, L when head I Is selected.
Probe rnd I cates L when drrve mtor is
off.

Probe rnd rcates H when drlve motor Is
off.

Probe tndIcates H when in wrrte node, L
when Tn read mode.
Probe IndIcates L when in write node, H
when In read mode.



DISASSEMBLY INSTRUCTIONS
CABINET TOP REMOVAL

Remve SIX TIO torx
and rear edges) of
top off.

KEYBOARD REMOVAL

Rerrove cab net top .

screws fran bottom (front
cab Tnet and I t ft cab 'net

Dt sconnect Keyboard Con—

round connector fran Disk Dri ve. Remove
hree ph II I Ips screws from the bottom of the

Di sconnect Di skcabl net holding D! sk Drive.
Drlve connector and power supply connector and
remove Dri ve.

SYSTEM BOARD REMOVAL

Perform Dtsk Drl ve Removal procedures. Re—
lease catch at the front of the System Board.
Lift up front of board and slide It forward to
rerrove. Remove capture nuts on the ports on
the back of the board to remove bottom shield.

POWER SUPPLY DISASSEMBLY

Remove four phi I I Ips screws from bottom of the
power Supply and rernove supply from case.

.1

nector (CN13) from System Board and ground con—
Lift Keyboard out ofnector from D Isk Dri ve.

Cab net

DISK DRIVE REMOVAL

Renove cab net top. Remove four TIO tot-x
screws and stra ghten four tabs hol d' ng fop
shield and remove sh d. Dt sconnect Keyboard

MISCELLANEOUS ADJUSTMENTS

POWER SUPPLY

SHUTDOWN LEVEL ADJUST

Connect the pos It Ive Input of a voltrneter to
the base of Switch Trans Istor (Q3A) on the Reg—
ulator Board. Connect negative I nput of vo It—
meter to the emitter of Q3A. AdJust Shutdown
Level Control for 2.1 V.

CHASSIS • OVERALL VIEW

18

5V ADJUST

Connect pos It tve Input of a vol+meter to the
5V Source (CIrcuTTrace 3). Connect negatlve
lead to ground. AdJust 5V Ad Just Control for
5.ov.



PARTSLISTAND DESCRIPTION(Continued)
Whenorderingparts,stateModel,PartNumber,andDescription

SEMICONDUCTORS(Select replacement for best results)

POWER SUPPLY

SYSTEM BOARD

ITEM

No.

KEYBOARD

QI , 2

02

D9

DIO
012

IC2

QI

REGULATOR BOARD

D2 3 478

Q3A
ZDI

QI

MFGR.
PART No.]
TYPE No.

2SC1815GR
6570-036
HD74LS27P
HA17555
HD74LS 129

RS204
FR155
IN4148
FR105
GP30B

FEP16BT
FR 102
TYN410
L7912CV
OA7812UC
2SC3679

IN4148
UA431AWC
NJL5121DC
2SA1015GR
2SD667C
2SC1815GR
5C3

IN4148
2N3906

NTE

PART No.

NTE85

NTE74LS27
NTE955M
NTE74LS123

NTE168
NTE580
NTE519
NTE552
NTE5801

NTE6240
NTE552
NTE5465

NTE2309

NTE519

NTE290A
NTE382
NTE85
NTE5010T1

NTE519
NTEI 59

ECG

PART No.

ECG85

ECG74LS27
ECG955M
ECG74LS123

ECG168
ECG580
ECG519
ECG552
ECG5801

ECG6240
ECG552
ECG5465

ECG2309

ECG519

ECG290A
ECG382
ECG85
ECG5010T1

ECG519
ECG 159

TCE
PART No.

SK3124A/289A

SK74LS27
SK3564/955M
SK74LS123

SK3648/168
SK5036/580
SK3100/519
SK9000/552
SK9004/5801

SK5060/6240
*9000/552
SK9293/5465

*3100/519

SK9132
SK9137/382
SK3124A/289A

SK3tOO/519
SK3466/159

ZENITH

PART No.

121-Z9065

HE-443-800
221-Z9042
HE-443-942

212-Z9001
212-Z9000
103-131
103-287
903-334

103-287
185-Z9010

103-131

121-Z9003
921-1114
121-Z9065

103-131
121-Z9003

gzsoso

NOTES

oosv vowgv
auooonnoo



PARTS LIST AND DESCRIPTION (Continued)
When ordering parts, state Model, Part Number, and Description

SEMICONDUCTORS (Select replacement for best results)

ITEM
No.

0301
, 331

0501
Q502,3
071 1

1.12

IJ6
U7,8

MFGR.
PART No.'
TYPE No.

2N3906
MPF 102
2N3904
2N3906
2N3904

SCN68000C8N64
8370
8364R7
8362R8
5719

315093-01
8520A-1
HD74LS244P
DM74LS373N
HD74LS244P

DM74LS373N
LF347
SN74LS157N
LH21256-12
74F04PC

74F244PC
DM74LS38N
DM74LS32N
DS 1488N
MC1488P

DS 1489N
MC148*
W74HC245N
MC74HC245N
UA555TC

NTE

PART No.

NTEI 59
NTE451
NTEi23AP
NTE159
NTEt23AP

NTE74LS244
NTE74LS373
NTE74LS244

NTE74LS373
NTE859
NTE74LSi57

NTE74LS38
NTE74LS32
NTE75188
NTE75t88

NTE75189
NTE75189

NTE955M

original.

ECG
PART No.

ECG 159
ECG451
ECGI
ECGI 59
ECGI 23AP

ECG74LS244
ECG74LS373
ECG74LS244

ECG74LS373
ECG859
ECG74LS157

ECG74LS38
ECG74LS32
ECG75188
ECG75188

ECG75189
ECG75189

ECG955M

TCE
PART No.

SO 466/159
SK9164/451
*3854/123AP
SK3466/ 159
SK3854/123AP

SK74LS244
SK74LS373
SK74LS244

SK74LS373

SK74LSi57

SK74LS38
SK74LS32
SK5188/75188
SK5188/75188

*5189/75189
SK5189/751d9

SK3564/955M

ZENITH

PART No.

121-Z9003

121-Z9000A

121-Z9000A *

HE-443-791

HE-443-791

HE-443-799

HE-443-1034
HE-443-875
HE-443-794

HE-443-795
HE-443-795

221-Z9042

NOTES

UIO
Ull
U12

U13
1.114
1.115
U16 THRU
IJ33

U34,5
036
037
U38

039

U40,41

1.142

U31

conf Iguratlon may vary



PARTS LIST AND DESCRIPTION (Continued)
When ordering parts, state Model, Part Number, and Description

ELECTROLYTIC CAPACITORS

ITEM
No.

CIO

RATING

KEYBOARD

22 '6V
10 i6V
1 16V

MFGR.
PART No.

Items Not Llsted Are Normal ly Avai Iable At Local Dtstrlbutors.

CAPACITORS

ITEM
No.

C12
C13

C18
C26

RATING

KEYBOARD

10 NPO 50V
10 NPO 50V

POWER SUPPLY

.1 250V AC 20$
.0047 250V
.0047 250V
.0047 250V
.0047 250V
.1 250V AC

MFGR.
PART No.

Items Not L t Sted Are

AC

AC

Normal ly Available At Local Distributors.
CONTROLS (All wattages 1/2 watt, or less,unless listed)

ITEM
NO.

VRI
VR2

FUNCTION

POWER SUPPLY

Shutdown

5V Ad Just

FUSE DEVICES

RESISTANCE

100
1ooo

DEVICE

MFGR
PART NO.

MFGR

PART NO.ITEM
NO.

o

NOTES

NOTESDESCRIPTION

POWER SUPPLY

2A 250V AC
SJ ow—B low

WIRING DATA

Shielded Hcx)k-up WIre Use BELDEN No. 8401
8208

General—use Unshlel ded Hook-up Wire • Use BELDEN No. 8529
8522

Shlei&d Hock-up "Ire (Disk Drive Heads)..use BELDEN No. 9534

HOLDER

or 8421 (Sing le—Conductor)
( T wo—Conductor )
(Sol ld) Aval table In 13 Colors
(Stranded) Avol lab le In 15 Colors
(Four Conductor)

21



PARTS LIST AND DESCRIPTION (Continued)
When ordering parts, state Model, Part Number, and Description

RESISTORS (Power and Special)

ITEM

No.

RPIOI
102

RPI 03
104

RP201
RP202
RP203
RP401
RP402

RP405
RP501

RI
THI

RATING

BOARD

MFGR.
PART No.

REPLACEMENT DATA

NTE
PART No.

Res stor
Res stor
Res stor
Res stor
Res stor
Res I stor
Res stor

Res I stor
Res t stor
Res t stor
Res stor
Res I stor
Res stor

Network
Network
Network
Network
Network
Network
Network
Network
Network
Network
Network
Ne twork
Network

POWERSUPPLY

24K 5W W
12.1 Cold NTC

(l) 4700 x 9
(2) 22 x 5
MISCELLANEOUS

(3)
(4)

(2)
(3)
(4)
(4)
(5)
(1)
(6)
(6)
(4)
(7)
(8)

68
47

470 x 7
68 x 4

MFGR.

PART No.

(5)
(6)

log x 5 (7)
(8)

120 x 5

10K x 8, 4700 x 1

ITEM

EN1411
Thru
417,
421
thru
427,
402 ,
431
thru
435,
FBIOI ,
FB802,
ENI 302
303,
305 ,
306,
403
Thru
407 ,
511
thru
524,
531

538,
601 ,
602.
611
thru
626,
701
thru
704
LEI
1701
MI

22

PART NAME

Ferr tte Beads

FT I ters
Line Ft Iter
RF Choke 3.3uH
Detector
tvbtor
P.c. Board
Hea ds

Crystal OscTI lator

NOTES

100pF

Trace 00
Head Pos rtion
Pbtor Control

28.63636MHz



LINE DEFINITIONS

7MHz .
A1 THRU A23

ACK .
AS.
AUDIN

AUDOUT .

RWEI...............

BDO THRU BD3

BERR

BG..
BGACK

BR.

CCK

CCKB.

CCKQ. .
CD.

CDAC.

CHNG.
CLKRD.
CLKWR.. .
CSYNC...
CTS.

DO THRU 015

DIR

DKRD.
DKWEB ..

CPU Clock

Address Bits 1 Thru 23

.. ... ... .Acknowledge, Input Data Received
. . Address Strobe

.. .Audio In

. Audio Out
Buffered Data Bits O Thru 3

Bus Error

. Bus Grant

Bus Grant Acknowledge
Bus Request

. .. .Coiumn Address Strobe
. ..... ... Clock

..... ..... .. Clock
Clock

. Carrier Detect

Quadrature Clock

.Floppy Disk Media Change

LDS..
LED.
LEFT..

MTR

MTRON
OVL .

OVR
PA2 THRU PA7
PIXLSW(I) .
POTOX .

POTOY
POTIX

RAO THRU RA8
RAS

RAS(I).
RCAS(I) ..
RCAS(2) .
RDY
RESET
ROMEN
RRAS .
RST.

RXD
SEL...

. Lower Data Strobe
. Power On LED

Left Audio

. Disk Motor On
. Motor On. Disk Drive

Overlay Memory
Decoding Override

.... Port A Bits 2 Thru 7
Video Pixel Switch

Potentiometer O X Axis Control
. Potentiometer O Y Axis Control

... ... .. .... Potentiometer I X Axis Control
. . ... Potentiometer I Y Axis Control

. Read Write

. RAM Address Bits O Thru 8
.ROW Address Strobe

...... ROW Address Srobe
. .Column Address Strobe

. ... . .Column Address Strobe

Ready
. Reset

ROM Enable
. .ROW Address Strobe

. Processor Reset
. write Enable

... ..... Received Data. Acknowledge
. SelectDROO THRU DR05..

DSR
DTACK. ..... ..

E.

EXRAM

FIREO,FIREI .
HLT.

HSYNC... .
INDEX

IORESET.

IPLO,IPLI ,lPL2.
KB CLLOCK.

KB DATA

KBRESET .

. . Real Time Clock Read
.. ... Real Time Clock Write

. Composite Sync
. Clear To Send

..... ..... Data Bits O Thru 15

Disk Read Write Head.. ... Direction,
. Disk Read Data

... Disk Write Enable
. Data Bits O Thru 15

.. Data Set Ready
.. ...... Data Transfer and Acknowledge

.Enable
External Ram

Function Code O, 1. 2
.. Function Code O. 1, 2

. . Joystick Fire Switch O. I

. Horizontal Sync
Index Sensor

. Interrupts 2. 2, 6
.. Input Output Reset

.... Processor Interrupt Requests 0.1.2
.Keyboard Clock
. .Keyboard Data
. .Keyboard Reset

SELO THRU SEL3. ....
SIDE
STEP .
STROBE .
TRKO .

TXD.

UDS

VMA
VPA
VSYNC..
WE .
WPROT

XCI.K ..

XCLKEN
XRDY .

Disk Drive Select O Thru 3
.. Disk Side

o. Stepper Motor
Strobe Pulse For Read In Data

..... ...... Track 00 Sensor
.... Transmitted Data > O

. . Upper Data Strobe

... Valid Memory Address 0 3
. ..... Valid Peripheral Address m

..... ..... Vertical Sync
. Write Enable

. .... Write Protect Sensor
. External Clock

.. External Clock Enable

. External Ready

23



o
o

KEYBOARD
KEYBOAD

CENTRAL

PROCESSING

UNIT

HEHORY

GOO

CONTROL

PROCESSING

TO ALL CLOCKIt•GFUNCTIONS

NEHORY

CRAM)

VIDEO

GENERATION

DISK

INTERFACE

PRINTER

INTERFACE

INTERFACE

NONI TOR

DISK

DRIVE

TO PROVIDEPOWERFORALL ACTIVE COFFONENTS

POVER

SJPPLY

SYSTEM

TIHIN6



TEST EQUIPMENT

Test Equipment listed by Manufacturer illustrates typical or equivalent equipment used by SAMS' Engineers to obtain
measurements and is compatible with most types used by field service technicians.

TEST EQUIPMENT (COMPUTERFACTS)

E ui ment

OSCILLOSCOPE

LOGIC PROBE

LOGIC PULSER

DIGITAL VOM

ANALOG VOM

ISOLATION TRANSFORMER

FREQUENCY COUNTER

COLOR BAR GENERATOR

RGB GENERATOR

FUNCTION GENERATOR

HI-VOLTAGE PROBE

VOMIDMM

Accessor robes

TEMPERATURE PROBE

CRT ANALYZER

DIGITAL IC TESTER

CAPACITANCE ANALYZER

INDUCTANCE ANALYZER

POWER SUPPLY

B & K Precision
E ui ment No.

1570A,1590A.1596

DP51.DP21

DP101.DP31

28302806

TRI 10, 1604, 1653, 1655
1803.1805

121 ,1260, 1249

1260, 1249

3020,3011 ,3030

H V -44

pR_28 HV)

TP-28,TP.30

467,470

Sencore
E ui ment No.

SC61

PR57

FC71,SC61

CG25,VA62

CR70

LC53,LC75.LC76
LC77

LC77

Notes

TROUBLESHOOTING
o
O

NOTE: Di sconnect the Power Supply from System
Board to avoid possible damage to the System

h Igh voltages that may occur wh Ie
servicing Power Supp I y. Do not operate the

One 129 lampPower Supply wi thout a load.
may be used as a load for the 5.0V Source.
Connect a Jumper from pln 2 to pln 4 of the

Use an Isolatlonpower suppl y plug (CN8) .
Trans former that has a vol tage stepdown
control when servicing Power Supply.

Check Fuses (Fl andPower supply Is dead.
If Fl Is open, check for poss ible shorts

at Bridge Rectlf ler (BDI) and Power Amp Tran—
If F2 Ts open, check for poss i—sistor (QI).

ble shorts at D Tode DIO. If fuses are good,
apply AC power and check for 120 VAC at the AC
Inputs of RectTfIer BDI. If 120 VAC is miss-
tng, check Switch (SW1) and Coil (L 1). If 120
VAC Is present, check for 156V at the pos tt ive
output of Rectifier BDI. If 156V Is missing,

156V is present,check Rect r f I er BDI . If
check wave forms, voltages and components asso—
ci ated w r th Trans istors QI thru Q2 and check
windings in Transformer Tl for continulty.

Shutdown Trans 'stor (Q3A) and Overvo Itage Shut—
down SCR ICI will shutdown the power supply If
an over load or overvo I tage cond Ition ex sts.
If power supply Is In shutdown, check ad Just—

Ifmenf of the Shutdown Level Control (VRI )
Control has no af fect, shutdown can be defeat—
ed by remv Ing Trans I stor Q3A and SCR (ICl ) .
WARNING: Defeating the shutdown circuits may

cause futher damageto the power supply If > O
Use an Isolation Trans former>O120VAC Is used.

that has voltage stepdown and current I
controls and start with a low AC voltage and0m
current when defeating the shutdown.

The Source vol *ages are not correct. Check
ad Justment of the 5V AdJust Control If the
Control has no af fect, check voltages and
components associ ated wIth Regulator IC ( IC2)
and Error Amp Optolsolator (PCl

—12V Source Is mtss Tng. Check for —18.3V at
pln 2 of Voltage Regu lator IC IC2A. If volt—
age Is mrss ing, check the wind Ing from pln 7
to pln II of Transformer (T I) for continuity
and check DIO± (Dl 2) , Capac for (C23) and

If the voltage ts present,Res stor (RI 4).
check IC2A and Capacitor (C24).

12V Source ts mtssing. Check for 19.8V at pln
I of Voltage Regu lator ( IC3) If the voltage
ts miss Ing, check the wIndlng from pln 8 to
prn 12 of Trans former (T I) for contlnurty and
check Dlode (D9), Capac! tors (CII and C26A)

If vol tage Is present,and Res i stor (R 18).
check IC3 and Capac (tor (CD).

If5.0V Source Is miss Ing. Check Fuse (F 2).
check for poss lb Ie shorts tofuse Is open,

ground at Diode (DIO) If fuse ! s good, check
the 5V wIndlng on Transformer (T I) for continu—
i ty and check D (DIO), Coll (L I) and
Capacltors C13 and C15.
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TROUBLESHOOTING (Continued)
RESET CIRCUIT

Dtsconnect Keyboard Connector (CNI) fran sys—
tem board be fore per form ng the fol low I ng
checks. Check the operat Ion of the CPU reset
circult by check Tng the logic readTng at prn
18 of IC UI while turning Computer On. The
read tng should be logic low for about .5 sec—
onds after turning the Computer On, then go
logic high and stay high. If read Ing Is not
correct, check log rc readi ng at the col lector
of Reset Trans I stor (Q711) wht le turning the
Computer On. The read! ng be log Ic low
for about .5 second, then go h Igh and stay
high. If read tng Is not correct, check vo It—
ages and components assoc ated wIth Reset
Ttrrer IC (U42) and Trans Jstor Q711. If logic
readtng rs correct, check Control ler IC (115).
If the CPU reset ci rcult checks good, check
the operation of the 10 reset clrcutt by check—
Ing the logic reading at pln 8 of IC 1.137whTIe
turn ng Computer On. The read! ng should be
iog!c low for about .5 seconds, then high
and stay h Igh. If reading Fs not correct,
check IC U". If Computer does not reset when
the Ctrl and Left and Right Amtga (A) keys are
pres sed , refer to the "Keyboard" sect ton of
thls troub Ieshootlng gulde.

OSCILLATOR AND DIVIDERS

VerTfy that the OSC module XI Is work Ing by
check Ing for a 28.636 MHz signal at pin 34 of
An Imation IC 02). If signal ts miss tng or
frequency Is not correct, check the OSC Modu Ie
Xl and IC U2. If srgnal ts present, check for
7.159 MHz at pins 37 and 38 and 3.5795 MHz at
pins 39 and 40 of 'C U2. If any of the slg—
nals are mi ss Ing or frequency not correct,
check IC U2. If the s i gnals are present,
check for pul ses at pins 4, 6 and 10 of IC
1-133. If pulses are misslng, check IC U33.

KEYBOARD

Keyboard not fun cf ion. Dt sconnect Key—
board Connector (CNI 3) from system board.
Connect a separate 5 volt power supply to key—
board (connect the 5V to pin 4 and the ground
to ptn 6 of connector CN13). Check for pul ses
at pt ns 37 and 39 of Keyboard Control ler IC

If pul ses are present, go to the "Key—
board Interface does not funct ton" sect Ion of
this froub Ieshoot Ing. If pulses are misstng,
check for a 3.0 MHz waveform at prn II of IC

If waveform Is miss tng or the freqæncy
not correct, check Cr ysta I (Y 1) , Capac I tors
(C12 and C13 and IC Ul). If waveform Is pres—
enf, check tog Ic reading at pln 3 of Reset
T tnpr IC while presstng the Ctrl and left
and rrght Amiga (A) keys at the sarre
The log Ic read Tng stE)uId be log Ic hTgh whlle
the keys are hetd down and go to log Ic low
when the keys are released. If reading Ts not
correct, check IC U2, Reset Swltch Transistor
(QD and check vo Itages and components asso—
clated with IC IJ3. If reading is correct,
check log Ic readi ngs at prns 8 and 12 of IC U2

Ie press Ing the Ctrl and left and right
Am!ga keys at the satTE t IrrE. The readings
should be logic low whlle the keys are held

and to log Ic h Igh when the keys are
re leased. If read Ing is not correct at pln 8,
check IC U2. If read Ing is not correct at pln
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12 and pin 13 of IC 132 reads log Ic low, check
IC U2. If pln 13 of IC tJ2 is not logic low,
check voltages and components associ ated wIth
IC IJ4 and check IC UI. If sorne keys do not
work check connector CNI on the keyboard for
good connect Ions and check the key confects.
Keyboard Interface does not funct ton. Check
for pul ses at pln 7 of Interface IC (IJ7). If
pul ses are mtss Ing, check IC U37. If pul ses
are present, check the Keyboard Connector
(CN13) for good connect tons and check IC U7.

COMPOSITE VIDEO

No video on a Mon i tor connected fo the Com—
postte V deo Jack (CNIO) An RGB AnaI og
Mon I tor connected to connector CN9 works.
Check Video Module (HYI) and Res istor (R409).

RGB ANALOG VIDEO

No v Ideo or colors are not correct on an RGB
Ana log Mon I tor connected to the RGB Video Con—
nector (CN9) Check for pul ses at pins 2 thru
9 of Transceiver IC (1140) and p Ins 2 thru 5
and 7 of Transce iver IC (U41). If pul ses are
missing at any p In, check Graph lcs IC (U4).
I f pul ses are present, check for pul ses at
p Ins 11 thru 18 of IC 1-140. If pul ses are
m! ss ing, check IC U40. If pul ses are present,
check for pulses at pin 13 and 15 thru 18 of
IC U41. If pulses are mlsslng, check IC 041.
If pul ses are present, use a scope to check
for pul ses of about i .7V peak to peak at plns
7, 12 and 17 of VTdeo Module (HYI). If pulses
are mtsstng, check Module HYI. If pulses are
present, check pins 3, 4, 5 and 14 of connec—
tor CN9 for good connect tons.

RGB DIGITAL VIDEO

No vTdeo or co Iors are not correct on an RGB
D' g tal Mont tor connected to connector 049.
Check for pul ses at pins 2 and 6 of Trans—
cej ver IC (1140) and pin 2 of Transcei ver IC
(IJ41). If pulses are missing at any pin, check
Graph tcs IC (U4). If pu t ses are present, check
for pulses at pins 14 and 18 of IC 1340. If
pu I ses are miss Ing at either p In, check IC
U40. If pu I ses are present, check for pu I ses
at pln 18 of 1341. If pul ses are missing,
check IC U41 I f pulses are present, check
pins 6, 7 and 8 of connector CN9 for good
connect Ions.

VIDEO SYNC

Horrzontal or vert (cal sync is mtssIng on a
Moni tor connected to the Composite Video Jack
(CNIO). Check for pul ses at pin 8 of Trans—
celver IC (U41). f pul ses are mlsstng, check
An Imatron IC (U2). I f pu ses are present,
check for pulses at prn 11 of IC 1141. If
pulses are mlsslng, check IC 1141. If pul ses
are present, check Module (HYI) and Resi stor
(R409 • Hor I zontal or vert 'cal sync Is mtss—
tng on a Mon I tor connected to the RGB Video
connector CN9. Check for horr zontal pu I ses at
pin 81 and vertical pulses at pin 79 of An Ima—
tron IC (U2). If pulses are miss Tng at either
pin, check IC 112. f pu I ses are present,
check p Ins I I and 12 of connector CN9 for good
connect Ions.



TROUBLESHOOTING (Continued)
SOUND

No sound frm Right

AND 60

AND 60

(CN3)
run

or Left (CN4) audto

the fol low Ing Bas Ic

at pln 23 and mlssing at plns 8 or 9,
If pul ses are present at IC U8,1.18.

pulses at pins 6 and 11 of IC 1.138.
are mlsslng, check IC 1138. If pul ses
ent, check for pulses at ptns 3, 6,

check I C
check for
If put ses
are pres—
8 and II

Jacks. Type in and
program:

10 POKE 12575233,3
20 POKE 12574721, 2
30 POKE 12574721,0
40 SOUND 1000,
50 SOUND 1000,
60 GOTO 20

The program produces a .8 volt peak to peak
1000 Hz audto s Ignal at the Right and Left
Audio Jacks. If there Is no audlo, check for
a 3V peak to peak waveform at pins 30 and 31
of the Sound/PerrpheraIs IC (U3) . NOTE: The
ntens tty control on the scope must be at

I f waveformsmax mum to see the waveforms.
are mf sst ng, check IC 133. If waveforms are
present, check for a 3V peak to peak waveform

If waveforms areat pins 1 and 7 of IC U14.
check vo Itages and components as so—

crated with pins I thru 14 of IC U14 and
Swltch Trans t stors (Q321 and 0331). An audto

fl Iter (Res stors R332, R333 and Capac! tor
C332) Is used to filter the waveforms to make
them smother. A signal from Interface IC
(U 7) is used to switch the audio f! Iter in and
out of the ctrcult (thru IC U38 and Trans Is—
tors Q301, Q321 and Q331). The ft Iter should
be on while the above program is running. If

waveforms at the Right and Left Audlo Jacks
have a ragged look check for pu Ises at pin 3
of IC U7 while the above program is runn Ing.
If pulses are miss Ing, check IC U7. If pulses
are present, check for pul ses at p! n 3 of IC
U38. If pulses are missing, check IC U38. If

pu I ses are present, check voltages and
Sw tch Trans storsnents assoc i a ted "Ith

(Q301 , 0321 and Q331 ) • Note: The vo Itages
shown on the schematic were taken with the
audio filter on.

SERIAL PORT

Seri al port does not work. Make a loopback
Use a 25 pin female subminiatureconnector.

"D" (DB25) connector and connect pin 3 to pins
4 and 5, and pln 6 to p Ins 8, 20 and 22. Plug
loopback connector Into the ser i a I connector

of IC U". If pulses are missing at any of
the pins, check Fl I ters (EMI 534 thru EM1537)
and IC U39. If pul ses are present, check IC

If no prob lem Is found after perform tng1.18.

the above checks, type In and run the fol low—
tng Bas tc program:

10 "COMI FOR OUTPUT AS
20 FOR X = 1 TO IOO
30 PRINT* 1, "SBNS"
40 NEXT X
50 CLOSE
60 GOTO 10

While the program Is running, check for pul ses
at pins 8 and 9 of IC U38. If pulses are miss—
ing at pin 9, check the Sound/PerIpheraIs IC

If pul ses are present at pln 9 and mTss—
ing at prn 8, check IC I.J38. If pulses are
present at plns 8 and 9, check IC U}.

PARALLEL PORT

Paral lel port does not work. Make a loopback
connector. Use a 25 p In maIe submlnlature "D"
(DB25) connector and connect p rns 9 thru 13 to—
gether. Plug loopback connector Into parai lel
connector CN7. Type In and run the fol low Ing
Basic program:

10 CLS
20 POKE 12575489, 255
30 POKE 12571136, 192
40 POKE 12574977, 255
50 PRINT "U7A=" 12578849)
60 PRINT "U8A=" 12570624)
70 POKE 12574977,0

PRINT "U7B=" 12578849)80
PRINT "U8B=" 12570624)90

100 LOCATE 40

AND 16
AND 7

16
AND 7

o

m

(CN6). Type In and run
progr am :

10 CLS
20 POKE 12571 1%, 192
30 POKE 12570624, 192
40 PRINT PEEK( 12570624)
50 POKE 12570624, 192
60 PRINT PEEK( 12570624)
70 LOCATE :GOTO 30

The program writes to and
IC (U8) and d Isp lays the
the Monitor screen:

U8A= 60
U8B= O

I f the numbers are not

the fol low Ing Bastc

reads frm Interface
fol low tng numbers on

correct , check for

The program writes to and reads from Interface
ICOS (U7 and U8) and d! splays the fol low Ing
nunbers on the Mon T tor screen :

U7A= O
U8A= 7
U7B= 16
I.J8B= O

WhIle the program Is running, check for put ses
at p! ns 10 thru 17 and 23 of IC U7. If pulses
are mJss Ing at pln 23, check IC U37. If
pu I ses are present at pin 23 and miss Ing at
pTns 10 thru 17, check IC U7. tf pulses are
present at IC U7 and numbers U7A and U7B on
the noni tor screen are not correct, check IC
117. If IC U7 Is good and numbers IJ8A and 118B
are not correct, check for pul ses at pin 23 of
IC U8. If pul ses are miss Ing, check IC U8.
If pulses are present, check IC U8.

JOYST ICK

Joystick B (In muse port 2) does not
Type Tn and run the fol lowing program:

10 CLS
20 LOCATE

work.

pu Ises at prns 8, 9 and 23 of IC UB while the
program ts runnl ng. If pulses are mtsstng at
pin 23, check IC 1.137. If pu I ses are present



TROUBLESHOOTING(Continued)
30 PRINT
40 PRINT
50 PRINT
60 PRINT
70 GOTO 20

The program reads the Joys t Ick B port and d's—
plays four numbers on the Mon I tor screen. All
four numbers should be O when the Joystlck ts
not be I ng operated. Number X should be —I
when the Joystick ts moved to the left and 1
when It Ts moved to the right. Number Y
stout d be —1 when the JoystTck is roved to the
up pos Itton and I when moved to the down pos
t Ion. Number BP should rromentarl ly change to
—I when the Joystick button Is pressed. Number
BH should be —I whenever the button Is
If the X or Y numbers are not correct, check
for a log rc low at prn 10 of IC U15 when the
Joysttck ts moved to the left, low at pin II
when noved to the up pos It Ion, low at ptn 13
when to the right and low at pln 14 when
mved to the pos It ton. If any of the
read ngs are not correct, check connector CN2
for pod connect ions and check the Joystick.
If readt ngs are correct, check for pu Ises at
pin 1 of IC U15. If pulses are missing, check
An Imation IC (U2) I f pul ses are present,
check for pulses at pin 9 of IC U15 when the
Joystick Is operated In the left or up posT—
f tons and at pin 12 when operated In the right
and down positrons. If readTngs are not cor—
rect, check IC U15. If the readi ngs are cor—
rect. check Graph lcs IC (U4) If BP or BD
numbers are not correct, check for a logic low
at pin 9 of Interface IC 119whtle pressing the
Joystick button. I f read Ing is not correct ,
check pln 6 of connector CN2 for good connec—
f ions and check the Joystick button switch .

10 CLS
20 LOCATE
30 FOR X = O TO 6
40 PRINT X+l
50 NEXT X:GOTO 20

The program reads the mouse "K)vement and the
left button and dtsp lays seven numbers on the
Mon i tor screen. The f Irst number Ind (cates
the number of tlmes (up to three) the left
button ! s pressed wIthin 2 seconds. The num—
ber should be —1 for one press, —2 for 2
presses, or —3 for 3 presses. Numbers 2 and 3
should change whenever the muse Is rnoved.
Nunber 4 and 5 should change when the left
button Is pressed after the mouse Is to
a new posit ton. Numbers 6 and 7 should change
continuously when the left button Is held down
and the muse If numbers 2 and 3 do
not change when the mouse Is moved, check for
pulses at ptns 2, 3, 5 and 6 of Mulf!plexer IC
(U15) whi le moving the muse. If pulses are
mrss Ing at any p In, check connector CNI for
good connect Tons and check the rrouse. If
puIses are present, check for pulses at pln 1
of IC U15. If pul ses are miss tng, check
An t mat ron IC (U2). If pu ses are present,
check for pul ses at pins 4 and 7 of IC U15
while Ing the rrmJse. If pulses are mIss—
Ing, check IC U15. I f put ses are present,
check Graph ics IC (IJ4).

Left mmse button does not work. Check for a
logic low at pin 8 of Interface IC (1.17) while
hol ding the left button down. If the read! ng
Is not correct, check pin 6 of connector CNI
for good connect tons and check the mouse. If
the reading Is correct, check IC U7.

RI ght mouse button does not work. Check for a
logic low at prn 33 of Sound/PeripheraIs IC
(1.13) while hold! ng the right button down. If
read tng Is not correct, check pin 9 of con—
nector CNI for good connect ions and check the
NY)use. If reading s correct, check IC U}.

If read! ng rs correct,
stick Tn port A does
"Mouse" sect Ion of thls

IOUSE PORT

Mouse Port (CNI ) does
run the fol lowing BasJc
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check IC U7. If a Joy—
not work, refer to the
Troub Ieshootlng guide.

not work. Type In and
program:



DISK DRIVE INTERFACE TROUBLESHOOTING

If DJsk Drlve Interface Is defect've, if may
not be possible to load programs on the Work—
bench dlskette and Basic diskette so the Compu—
ter can be used to help troub Ieshoot the
Dri ve. If programs wonOt load, dl sconnect
DIsk Drive signal cab Ie and power connectors
(w Ith the Computer Off) and make the fol lowing
checks Imrnedl ately after resettlng (by press—
Ing Ctrl and left and right Amiga keys) Compu—
ter.

Disk Drtve notor does not turn on. Check log—
ic readings at pins 13 and 17 of IC 138 Immedl—
ately after resetting Computer. Pin 13 should
be logic h Igh for about 3 seconds, pulse for
about 3 seconds, go high for about 5 seconds
then cont Iuousl y pul se about two times a
second. Pln 17 should be log Ic h Igh for about
2 seconds, pulse for about 4 seconds, Then go
high and stay high. If readt ngs are not cor—
rect, check IC 1.18. If read! ngs are correct,
check Ioglc readings on ptns 5 and 6 of IC U36
Immediately after resetting Computer. Pln 5
should be log 'c low for about 3 seconds, go
htgh for about 5 seconds, then go low and stay
low. Pln 6 should be logic high for about 3
seconds, go low for about 5 seconds, then go
hlgh and stay htgh. If reading ts not correct
at pln 5, check IC 115. If reading Is correct
at pin 5 and not correct at pin 6,

TROUBLESHOOTING (Continued)

02 c

at pins 10 and II of IC 1..18Immedlately after
resettl ng Computer. P tn 10 and II should be
logic hIgh for about 3 seconds, pulse 3 tlmes
In seconds, then go hlgh and stay h Igh. If
read Ings are not correct, check IC U8.

D' sk Drlve motor and Head Pos ttton
works, disk read function Is not work Ing.
Check Interface IC U8 and Sound/Per tpherals IC

Programs I load from diskettes but Computer
I not write to a dl skeffe. Connect D Isk

Drive to Computer and load In Basic. Type Tn
and run the fol low tng Basic program to check
operatton of the Write Protect circuit:

10 CLS
20 POKE 12571392,255
30 POKE 12570880, 119
40 X - PEEK( 12574721)
50 IF X AND 8 THEN PRINT "WRITE PROTECT OFF"
ELSE PRINT "WRITE PROTECT ON "
60 LOCATE 1, 1: GOTO 30

The program I dtsp lay "Wr Ite Protect Off"
on the Monitor screen If a not write protected
dl skette Is Inserted In the Drive and "Wr tte
Protect On" If a wrlte protected di skette Is
Inserted In the Drive. While the program s
runntng, Insert a dtskette In the Drive that
is not wrlte protected. If the program Indi—
cates the dl skette Is wrtte protected, check
IC U7. If the program Jndlcates the dl skette
Is not wrrte protected, check Sound/Per I

1.136.

Disk Drtve rotor turns

Motor does not operate.

PCI

03A

03 c

IC2 A

On but Head
Check log tc

check I C

Pos Tt ton

read I ngs

t:
4

als IC (1.13), Control ler IC (1.15) and IC (1.136).

RIS

NOTE: ARROWS ON IC'S INDICATE PIN 1 UNLESS NOTED

CIRCUITRACEA Howard W. Sams Photo POWER SUPPLY REGULATOR BOARD
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COMPUTERFACTSM

PRELIMINARY SERVICE CHECKS

PRELIMINARY SERVICE CHECKS

ThTs data prov ides the user with a tirne—
sav Ing servtce tool whIch Is tgned for
qu Ick Tsolation and repair of Computer System
mat funct ions .

nferconnect ng cab Ies for goodCheck al I
connect Ion and correct hook—up be fore mak ng
serv Ice checks.

Always turn the ccxnputer Off before connecting
or dl sconnect Ing connectors, boards, or per Tph—
era I s.

DI sconnect all external perl pherals from the
Computer system to eI tmlnate poss Ible external

COMMODORE
AMIGA A500

o

(0

mal funct Ions.

Rep Iacement or repa i r
System Board, Keyboard.
tors may be necessary
has been Isolated.

of the Power Suppl y,
Disk Drlve or connec—
after the ma I funct Ion

TEST EQU IPMENT TOOLS

TEST EQU IPMENT

Dlgttal Volt/Ohm Meter
Log Ic Probe
tvbnltor w! th audio Input
DIsk Drive Tester or Test Program

Head Clean ing Equ!pment
Contact and Swrtch Cleaner (non spray type)
Ph TI I Ips Screwdr ver
Flat Blade Screwdr Iver
IC Insertion and Rerrm•al Tools 40 pTn, 48,
84 p! n
Low Wattage Soldering Iron
Desolder Ing Equipment

129 1-Amp

HEAD CLEANING INSTRUCTIONS

64,

Use a cotton swab or I Int—free cloth dampened
wIth Isopropyl al cohot and dry with a
I int—free cloth or use a non—abrastve clean tng
d r skette.

SAMS Howard W. Sams & Co.
ru 4300 West 62nd Street, P.O. Box 7092, Indianapolis, Indiana 46206 U.S.A.

The listing Of any available replacement part herein does not
constitute in any Casea recommendation, warranty or guaranty
by Howard W. Sams & co. as to the quality and suitabihty Of
such replacement part. The numbers of these parts have been
compiled from information furnished to Howard W. Sams & Co.
by the manufacturers of the particular type Ofreplacement part
listed. 88CS19055 DATE 12-88

Reproduction Or use, without express permission, Of editorial or pic-
torial content, in any manner, is prohibited. No patent liability is
assumed with respect to the use of the information contained herein.

@ 1988 Howard W. Sams & Co.
4300 West 62nd Street, P.O. Box 7092, Indianapolis, Indiana 46206
U.S.A. Printed in U.S. of America
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PRELIMINARY SERVICE CHECKS (Continued)

SERVICE CHECKS

MATCH THE NUMBERS ON THE INTERCONNECTING DIAGRAM AND PHOTOS WITH
THE NUMBERS ON THE SERVICE CHECKS TO BE PERFORMED.

I POWER SUPPLY

(A) Power supply dead. Check the power supply
vo Itages at Connector CN8. Check for 5V at
pln 1, 12V at pln 3 and —12V at pln 5. If
voltages are mT ng, dTsconnect the power sup—
ply from the System Board. Connect a Jumper
from pln 2 to pln 4 of Connector CN8 and con—
nect a 129 lamp from pln I to pfn 2. Turn
the power supply On and recheck the voltages.
If they are stlll mlss Ing, check Fuses Fl and
F2 on Power Supply board.

(B) If the Fuses check good, check the adJust—

(B) If the connect tons check good, check Inter—
face IC IJ8 and Sound/Per tpherals IC 1.13by sub—
stltutton.

7 PARALLEL PORT

(A) Paral lel port does not work. Check Connec—
tor 047 for good connect Ions.

(B) If the connector checks good, check Inter—

rent of Shutdown Level control (VRI ).
"Mt scel ianeous Ad Justmentsn.

See

(C) Power supply voltages are not properly reg—
ulated. Check the adJustment of the 5V Adjust
Control. See "M t sce' Ianeous Ad Justments'%

2 COMPUTERDEAD (Power Supply good)

(A) DI sconnect the Keyboard from System Board
and turn the Computer On. I f the Computer
starts working, troub Ieshoot the keyboard.

(B) If the Computer Is s t III ±ad, check ICOS
IJI thru U7 by substttutton.

3 SOUND

(A) No sound fran left or r Ight audio Jacks
(CN3 and CN4). Check the Sound/per ipherals IC
03 by substitution.

(B) Sound wave forms are not being f! I tered.
Check the Interface IC U7 by substitutfon.

face ICOS U7 and 08 by substitutton.

8 DISK DRIVE

(A) Disk Drive operation Is erratic.
the DrTve Heads.

(B) If the operation Is stlll erratlc,

Clean

check
Sptndle Speed. See 'IM scel I aneousthe

AdJusfmentstt.

(C) Disk Drtve motor w t II not turn On or w III
not turn Off. Make sure the SELO Jumper ! s
Instal led on PJ3—O on Drive.

I f the Jumper Instal led,
In±erface IC 138 on System Board by
fut on.

check
substt—

4 KEYBOARD

(A) Keyboard &ad.
for cont! nutty and
good connect Ions.

(B) Check Connector
connect Ions.

(C) Check I nterface
substttutlon.

Check the keyboard cable
check Connector CN13 for

CNI on keyboard

IC 07 on System

Clean the

for good

Board by

key con—(D) One key does not work.
tacts.

5 RGB AND COMPOSITE VIDEO

(E) Disk DrTve Head bangs aga Inst the Track 00
Check Interface IC U7 on System Boardstop.

by substrtutlon.

(F) D Tsk Drlve w III not read from a diskette.
Check the Sound/Per I pheral s IC 03 on System
Board by substitution.

(G) Disk Drlve WII t not wrTte to a d Tskette.

Check the operat ton of Write Protect Reed
Switch on Disk Drive.

(H) If the Write Protect Switch checks good,
check ICOS U7, U5 and (13 on System Board by
subst itution.

9 MOUSE/JOYSTICK PORTS

(A) Screen po I nter does not move when the
Mouse Is moved. Check for pulses at pln 40 of
An Imatron IC 1.12. If pulses are mlsslng, check
IC U2 by substitution.

(B) If put ses are present at IC U2, check the(A) No hor Izontal or vertical sync.
An Imation IC U2 by substttutton.

by

Check

sub—(D) No video.
stitutlon.

6 SERIAL PORT

(A) Serial port
tor CN6 for good

Check Graph fcs IC U4

Graphics IC U4 by substitution.

(C) Left rnuse button does not work.
Interface IC U7 by substitution.

(D) RTght mouse button does not work.
Sound/Per Ipherals IC by substItutTon.

Check

Check

does not work.
connect ons.

Check Connec—



PRELIMINARY SERVICE CHECKS (Continued)

SERVICE CHECKS (Continued)
(E) Joystick I or Joyst Ick 2 stick does not
operate proper I y. Check for pulses at pln 40
of Animation IC 1.12. If pul ses are mlsslng,

10 LIGHT PEN

L Ight pen does not work.
Sound/PerIpheraIs IC U} by substltutlon.check IC U2 by substttutton.

(F) If pul ses are present at IC 132,
Graph lcs IC 04 by substttutton.

(G) Joystick I button does not work.
Interface IC U7 by substltutlon.

(H) Joysttck 2 button does not work.
Anlmatton IC 112 by substltutton.

PJ3-O

SPINDLE
SPEED
VRI

WRITE
PROTECT
SWITCH

check

Check

Check

11 TIME OF DAY CLOCK

(A) T Ime Of day clock
Interface IC U7 and
substttutton.

does not work.

Check

Check
Control ler IC U5 by



PRELIMINARY SERVICE CHECKS (Continued)

GENERAL OPERATING INSTRUCTIONS

BOOT UP

When canputer Is turned On, a ptcture of
the Amtga Workbench d! skette appears on the
t•bnJtor screen. The Computer automatlcal—
ly boot up on the Rnlga Workbench DI skettø
when It Is Inserted In the Disk Drive and dls—
play an Icon of the Workbench D! skette on the
Monitor. To act tvate a window of f Iøs on any
dl skette, use the mouse to move the pointer to
the Icon and press the left muse button
tvlce.

I.OUSE OPERATION

Move rouse on a smooth surface to move pointer
on the screen. polnter to an
Icon and press left muse button once to se—
lect Icon or tvlce to activate Icon. To vlev
the pul mnus at top of screen, hold
r Ight muse button dovn and mve pointer to de—
s Ired menu. To select an Item fran the

pointer to Item and release rlght mouse
button.

The keyboard can be used In place of muse.
Use rtght or left ,AnIga (A) keys, shlft key
and cursor keys to mve pot nter on screen.
Use rlght or left Anlga keys and left Alt key
t n place of left muse button. Use right or
left Nntga keys and r Ight Alt key In place of
rtght muse button.

BASIC

To load Baslc Into the Computer, Insert a dtsk—
ette v Ith Basic on It In Drlve. CI Ick on Ba—
SIC diskette Icon tvtce to open the f Ile *In—
dowe CI Ick on Amtga Basic Icon t' Ice to load
Bas A Basic Command and Output wIndoy v III
appear on Monitor screen along Vith a L 1st vln—

TO activate e Ither ndov, mve pol nter

g-am, act 'vate L1st window and type the pro—
gram In List v Indow. NOTE: If I Ine nurbers
are used, they must be entered tn Canputer In
sequence. Amtga Baslc I not automat'cally
sort I Ine

To save or load a program, act Ivate ProJect
renu at top of screen (press r Ight mouse but—
ton and move pol nter to ProJect) and select
Save or Save As to save a program or Open to
load a program. FoI low Instruct tons that
appear on screen.

To save or load a program using the keyboard,
act I vate Comand wIndow, type SAVEand program
nam enclosed in quotes and press Enter key to
save the program. Type LOAD and program natre
enclosed tn quotes and press EnteF key to load
the program.

To vlew a 11st Ing of a Basic program, select
SHOWLIST from the WINDOWS or type LIST
In the Command WIndon

To Vleu a I Ist of ft Ies on a diskette, act I—
vate Comand v Indoy, type FILES and press
Enter key.

To run a program, select START RUN menu
or type RUN tn Commandvlndow and press Enter
key.

To stop a program, select STOP frm RUN menu
or press Ctrl and C keys.

To leave Bas select QUIT fran the PROJECT
mnu or type SYSTEM In the window and
press Enter key.

RESETTING THE COMPUTER

Press Ctrl and Left and Right knrga (A) keys
to any point tnstöe the wIndow and press
mouse button once. To type tn a Bas

(Q

4387 14

CNI

4B

left at t tme to reset canputer.

ag



PRELIMINARY SERVICE CHECKS (Continued)

DISASSEMBLY INSTRUCTIONS

CABINET TF REMOVAL

Remve SIX TIO torx
and rear edges) of
top Off.

KEYBOARD RQOVAL

Remve cab net top.

screws frm bottom (front
cab Tnet and I Ift cabl net

DI sconnect Keyboard Con—
nector CN13 from the System Board and ground
connector frm Dtsk Or I ve. L t ft Keyboard out
of cabinet.

DISK DRIVE REPOVAL

Remove cab I net top . Rewove four TIO torx
screws and stra rghten four tabs holdlng top
shleld and rerrw€e shleld. DI sconnect Keyboard

ground connector frm D sk DrT ve. Remove
three ph! I I Ips screws fran of cab I net
holding Disk Dri ve. Dr sconnecf Dtsk Dr ve
connector and power supply connector and re—
Tve Dri ve.

SYSTEM BOARD REMOVAL

Perform DI sk Dr ive Removal procedures. Re—
lease catch at front of SystemBoard. Lift up
the front of board and slide rt forward to re—

RetTWdecapture nuts on ports on back
of board to remve bottom shlsld.

POWERSUPPLY Dl SASSEMBLY

Remve four phi I I Ips screws fran bottom of
Power Supply and remve supply fran case.

MISCELLANEOUS ADJUSTMENTS

POWER SUPPLY

SHUTDOWN LEVEL ADJUST

Connect the posit Ive nput Of a voltneter to
base Of Switch Trans is for (Q3A) on Regu lator
Board. Connect the negati ve I nput of vo
meter to emi t ter of Q3A. Ad Just the Shutdown
Level Control for 2.1 V.

5V ADJUST

Connect the pos t ive input of a voltmeter to
the 5V Source (circul trace 3) . Connect the
nega ve to gr ound. Adjust the 5V Adjust
Control for 5.0V.

SPI NDLE SPEED ADJUSTMENT

If a DIsk Dr Ive Tester that can provlde a
readout of speed in rpm is be Ing used, Insert
a dl skette In dr Ive and adjust Speed Contro I
(VRI) on Motor Control Board for a speed of
300 rpm ±5rpm.

a D Isk Drive Tester Is not aval lab [e,If
center and paste the strobe pattern shown in

on DrTve Motor F Iywheel on botton of OFigure 1
I nsert a Dt skette in Drlve and closeDr Ive.

Type Tn and run the progr am—the dr I ve door.
I isted "ConttnousOperatlon of Dtsk Drive" too =

VJew the pattern Okeep the Dr ve runn t ng.
un&r a fl ourescent I gh f. VI ew the Tns Ide
pattern if a cycle I Ight Is be Ing used and03

I Ights are be Ing mouts i ± pattern If 60 cyc Ie
Adjust Speed Control (VRI) unfll theused.

pattern appears to stand l.

60

STROBE

132

IJ8

REPLACEMENTS PARTS AND DESCRIPT ION

2A Fuse
5A Fuse
CPU 50468000C3N64
An Imation (Fat Agnus) IC 8370
Sound Peripherals (Paula) 8364R7
Graphics (Denise) IC 8362R8
Control ler (Gary) 5719
ROM IC HN62402
Interface IC 8520A—1
Interface IC 8520A—I

VII



PRELIMINARY SERVICE CHECKS (Continued)

POWER SUPPLY
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PRELIMINARY SERVICE CHECKS (Continued)
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CHECKS (Continued)
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PRELIMINARY SERVICE CHECKS (Continued)
PREVENTATIVE MAINTENANCE

ENVIRONMENT

Computers perform best in a clean, cool area that is below 80 degrees Fahrenheit and free of
dust and smoke particles. Even though home Computers are not affected by cigarette smoke
as much as commercial Computers are affected, it is better to maintain a smoke-free area
around the Computer. Do not block cabinet vents of Computer, Monitor, Printer, or other
power devices.

ELECTRICAL POWER

Variations in the line voltage can affect the Computer. Try to avoid these fluctuations by using
an AC receptacle that is on a power line not used by appliances or other heavy current demand
devices. A power-surge protector, power-line conditioner, or non-interruptible power supply
may be needed to cure the problem. Do not switch power On and Off frequently.

KEYBOARD

Liquids spilled into the Keyboardcan ruin it. Immediately after a spilt occurs. disconnect the
Computer power plug from AC power outlet. Then, if circuitry or contacts are contaminated,
disassemble the Keyboardand carefully rinse the Keyboardprinted circuit boardwith distilled
water and let it dry. use a cotton swab between the keys. Use a non-abrasive contact cleaner
and lint-free wipers on accessible connectors and contacts.

DISK DRIVES

Clean the read/write heads of the Disk Drives about once a month or after 100 hours usage.
Use only an approved head cleaning kit.

Handle carefully to preserveproper disk head alignment. A sudden bump or jolt to the Disk
Drives can knock the disk head out of alignment. If Disk Drive must be transported, place an
old disk in slot and close door during transport.

Store disks in their protective covers and never touch the disk surface. Observe the disk
handling precautions usually found on the back of disk protective covers.

PRINTERS

Carefully vacuum the Printer regularly. Wipe surface areas clean using a light all-purpose
cleaner. Do not clean the machine. The oil will collect abrasive grit and dust. The dust will act
as a blanket. This can cause components to overheat and fail.

STATIC ELECTRICITY

Static electricity discharge can affect the Computer. In order to minimize the possibility, use
anti-static mats. sprays, tools and materials, and maintain good humidity in the Computer en-
vironment.

MONITOR

Use an isolation transformer with any Monitor that does not come as part of the system since
some Monitors use a HOT chassis (Chassis connected to one side of the AC line). The face of
the Monitor should never be left on for long periods of time at high brightness level except
when pattern iSbeing changed periodically. use caution when cleaning anti.giare screens, to
preserve the glare-reduction feature.

XII
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EQUIPMENT I RED

A test program or
qu Ired wh ich wtll
select side O or I
track specified tn
Use Dysan Analog

ALIGNMENT

D Isk ve Tester ts re—
turn On the Disk Drive,
and step the head to the
the a I ! gnrrtent procedures.
A1 ignment DI skette 350/2A

sraoaE

F A r TERN

when an A1tgnment Di skette is spec! fled tn the
al i gnment procedures. NOTE: The Dysan A1Ign—
ment Dr skette has only al t gnmenf patterns on
It and not conta!n any al Ignment pro—

WARNI Do not leave the AI tgnmentgrams.
Di skette In the Drive whi Ie check ing voltages
or waveforms un less specified tn the al tgnrrent
pr ooed ures. The test equ! pment may cause the
Disk Drive circutts to erase sect tons of the
al tgnment di sket±e even ! f It Is wrtte protect—

DRIVE TRACK PROGRAN

The fol low Ing Basic program can be used to se—
lect drive O or 1, stde O or I and step the
head to the tred track. To select a d! f—
ferent dri ve or side, stop the program and re—
run

10 CLS:POKE 12571392, 255
INPUT "ENTER DRIVE NUMBER (0 or t):
ltFUT "ENTER SIDE NUMBER (0 or 1):
IF D = 1 AND H = 1 THEN L = 104 :GOTO 70
IF D = I AND H O THEN L = 108:GOTO 70

Figure 1

RADIAL HEAD AL IGNMENT

Connect the channel A Input of a dual trace
scope to TPI—I, channel B input to TPI—3 and
scope ground to TPI—2. Connect external trig—
ger Input to pin 4 of IC IC4 and set trtgger
to negatlve s tope. Set scope to add mode wIth
one channel Inverted, sweep tlrne to 20 ms and
vo ttage range to 50 rnv. Set both scope nputs
to AC coupl ing and probes to Xl attenuatron.
Insert A1rgnment Dtskette Info Disk Dri ve.o
Turn On DrTve and step the Head to Track 40,
Side O. The cats—eye pattern shown In Figure

20
30
40
50
60

80
90

IF H = 1 THEN L = 112 ELSE L = 116

2 should be disp layed on scope.

Figure 2

o

o
70 OTR = O: CTR = 97: GOSUB 170

INPUT "ENTER TRACK NUMBER: ";TR
OTR THEN CTR

TR:GOSUB 120
100 IF TR OTR THEN
TR:GOSUB 170

CTR = OTR

- OTR :OTR

- TR:OTR

110 GOTO 220
120 FOR X = 1 TO CTR
130 POKE 12570880, L
140 POKE 12570880,L + 1
150 FOR T- 1 TO 10: NEXT T
160 NEXT X:RETURN
170 FOR X = 1 TO CTR
180 POKE 12570880,L + 2
190 POKE 12570880,L + 3
200 FOR T = I TO IO:NEXT T
210 NEXT X:RETURN
220 PRINT "PRESS ANY KEY
230 12570880,L +
240 AS INKEYS:IF AS =

SPINDLE SPEED ADJUSTMENT

THEN 230 ELSE 80

If a Disk Dr ive Tester that can provl± a
readout of the speed in rpm Is be ing used,
Insert a d! skette rn the drive and adJust
Speed Control VRI on the Motor Control board
for a speed of 300 rpm. rpm. If a D! sk
Drive Tester Is not ava I ab Ie, center and
paste strobe pattern shown In Figure I on
DrTve Motor flywheel on the bottom of Drt ve.
Insert a DI skette ! n Drlve and close drtve
door • Type In and run the program I t sted
under "Continuous Operatron of Disk Drive" to
keep Drive runni ng. View pattern under a fluo—
rescent I ght. VTew Inside pattern If a 50
cycle Ifght is be Ing used and outside pattern
If 60 cycle I Ights are being used. AdJust
Speed Control VRI unti I pattern appears to
stand still.

The ampl of the two lobes must be withtn>O
of each other. If lobes are out of toler—VIO

ance, loosen two screws hol dlng the Head pos
fion Motor (MI) (see the Disk Dr Ive Mechan rcal
top photo). Ad Just the Motor I the two
lobes are equal tn ampl ttude and t Ighten notor
mount screws. Check ad Justn•ønt by stepp ng
the Head to Track 80 and back to Track 40,
then to Track O and back to Track 40, check Tng
the lobes each t Ime the head is on Track 40.
Select stde I and check the Radial al I gnflEnt
of Head I us Ing the above procedures. Check
Track 00 Detector adjustment after perform ng
the Radial Head A1 tgnment.

AZIMUTH CHECK

Use the same setup and connect tons used under
"Radial Head A1 ignmentn. Set scope sweep to
.5 ms. Insert A1 Ignment Dt skette rn Dri ve,
turn Drive On, select side 0 and step the Head
to Track 40. Conf i rm that the pattern appears
as shown In F! gure 3. The ampl itude of bursts
I and 4 must be equal to or less than the amp—
I ttudes ot bursts 2 and 3.

Figure 3

3



ALIGNMENT (Continued)
TRACK 00 DETECTOR ADJUSTMENT

Connect a scope to TPI—I and set sweep t IffE to
10 us. Set vo I tage range to 50 mv wt th probe
set to XI attenuatlon. Insert A1 Ignment Disk—

Turn DrTve On and stepette Into Disk Dri ve.
Head to Track 00. A 62.5 kHz signal should be
d! splayed on the scope. If the 62.5 kHz s 'g—
nal Is not present, step Head forward or back—
ward until the s Ignal Ts present, Ind i cat Tng
the Head Ts on Track 00. Connect nput of a
voltmeter to TP3. Check for I volt when the
Head Is on Track 1 and more than 3 volts when
the head is on Track 2. If readi ngs are not
correct, set Head to Track I. Loosen Track 00
Detector muntrng screw and ad Just ±tector un—
t II The voltage Jumps from 3 volts or more to
.1 volts. Ti ghten rrount Ing screw and recheck
ad JustrrBnt.

INDEX DETECTOR ADJUSTMENT

Connect channel A Input of a dual trace scope
channel B Input to pln 4 of IC IC4to TPI-I,

(Index pu Ise). Set scope display to channel
A, vo I tage range to 20 mv, probe to Xl attenua—
flon and sweep to 50 us. Set channel B Input
to nonl nvert Ing node and trlgger scope on chan—

nel B with trigger set to negative slope (to
tr gger on the leading edge of the index
pul se).

Insert A1 Ignment DIskette tn Drive and close
Drtve door. Turn Dr!ve On, select s Ide O and
set Head to Track 40. The waveform shown In
Ft gure 4 should be disp layed on the scope. Con—
f Irm that the first peak of the t 1mIng burst
occurs 400 us +/— 200 us after the start ( lead—
Ing edge of the Index pul se) of the sweep (see
Figure 4). If Index Detector ts out of adJust—
rent, loosen the screw ho I ding Index Detector
for 400 us +/— 200 us, see Dtsk Dr've Mechan
cal Bottom View photo.

Figure 4
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TROUBLESHOOTING PROGRAMS
If a Computer
Drive In p lace
fol low Ing Bas ic
ate the DrTve In

ts used to operate the DI sk
of a Disk Drive Tester, the
programs can be used to oper—
different modes.

CONTINUOUS OF DISK

Use the fol low ng program to keep Drive O
running in read Change number 119 In
I Ine 20 to III to make Drlve I run conttnu—
ousl y. ROTE: A dl skette must be Inserted I n
the Drive for the program to operate properl y.

10 POKE 12571392,255
20 POKE 12570880, 119:GOTO 20

WRITE PROTECT/TRACK OO CHECK

The fol lowing program can be used to check the
operation of Write Protect and Track 00 Detec—
tors In Dr Ive O. A diskette must be in the
Dri ve for the program to operate properly. The
program d I sp I ays on the Mon i tor screen the
Write Protect status of the dl skette In the
Drive and Indlcates wheather the Head ts on or
off Track 00. The Track 00 Ind Icatlon shou ld
change when the Head ts manual ly pushed off
and on Track 00. Change number 119 tn I Ine 30
to III to check Drlve I.

10 CLS
20 POKE 12571392, 255
30 POKE 12570880, 119

40 X = PEEK(12574721)
50 IF X AND 8 THEN PRINT "WRITE PROTECT OFF"
ELSE PRINT "WRITE PROTECT ON
60 IF X AND 16 THEN PRINT "OFF TRACK 00" ELSE
PRINT "ON TRACK 00"
70 LOCATE :GOTO 30

HEAD POSITION MOTOR

The fol low Ing program cont Inuously al ternates
the Disk Dr ive Head between Tracks 00 and 40
on DrTve O. To operate Drive I, change nunber
116 in line 70 to 108, 117 In I sne 80 to 109,
118 Tn line 120 to 110 and 119 tn line 130 to
111. It is not necessary to Insert a dl skette
In the Drt vee

10 CLS:POKE 12571392,255
20 CTR = 96:GOSUB t 10
30 CTR = 40:GOSUB 60
40 GOSUB 110
50 GOTO 30
60 FOR X 1 TO CTR
70 POKE 12570880, 116
80 POKE 12570880, 117
90 FOR T - I TO IO:NEXT
100 NEXT X:RETURN
110 FOR X = I TO CTR
120 POKE 12570880, 118
130 POKE 12570880, 119
140 FOR T - 1 TO IO:NEXT
150 NEXT X:RETURN

o

o

o
o

m
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PARTS LIST AND DESCRIPTION (Continued)
When ordering parts, state Model, Part Number, and Description

SEMICONDUCTORS (Select replacement for best results)

ITEM
No.

DISK DRIVE

D2,3
ICl
IC2
IC3
IC4
94,5

MFGR.

PART No.'
TYPE No.

TC8601F
T A8515F

74LS16-1
29636-s

NTE

PART No.

NTE16

ECG

PART No.

ECG16

MFGR.

PART No.

TCE

PART No.

SK391 1

ZENITH
PART No.

121-Z9000A

NOTES

Lead conf tguratlon may vary from origTnat .

RESISTORS (Power and Special)

ITEM
No.

RMI

RATING

DISK DRIVE

Res I stor Network

REPLACEMENT DATA

NTE

PART No.
WORKMAN
PART No.

(1) 1000 x 7



SCHEMATIC NOTES
DISK DRIVE

Voltages, waveforms, and log rc read ngs taken
Ie using a DTsk Drtve Tester set—up to do a

cont nuous Random Seek—Read/Wrtte operat Ion
(head stepp Ing rate set to 10 msec). Readlngs
st•own were taken when the dtsk drive head Is
not rrm'tng (drlve Is In read or wrtte mde)
un tess noted.
NOTE: Insert a formatted dt skette (not wr te
protected) In the Dri ve.

{7)

(8)

(9)

(11)

(13)

(17)

(19)

(20)

(21)

Probe rnd I cates L If di skette rs wrt te
protected.
Probe
track
Probe
track
Probe
ed, L
Probe
off.
Probe
off.
Probe

IndTcates H when the head Is on
00 and L when off track 00.
t ndicates L when the head is on
00 and H when off track 00.
ind tcates H when head O is select—
when head 1 Ts selected.
Indlcates H when drlve antor Is

Indicates * when drive mtor is

t nd Icates L when rn write rode, H(1)
(5)

(6)

Probe Indtcates P when head is movlng.
Probe Indicates L when head Is movtng
In and H when head is movIng out frün
the center of the dl skette.
Probe Indtcates H If d! skette Is wrTte

when In read mode.
Probe ind Jcates L when on tracks O thru
59, H on tracks 60 thru 79.
Probe Ind Icates H wIth no dl skette tn

protected.

PIN
NO.

2
3
4

5
6

7
8

9
10
11
12

13
14
15
16

17
18
19
20

Dr I ve.

LOGIC CHART

PIN
NO.ICl

21
p(ll) 22

23
24p

25p
26p (11)

p(19) 27
p ( 19) 28

29

30L

31p
32

33H
34
35
36

37p
p 38
L(21) 39

40H

ICl

L

L
L
L
L

H
H
H
L

L
H
L

L(20)

PIN
NO.

41
42
43
44

45
46
47
48

49
50
51
52

53

54
55
56

57
58
59
60

ICl

H

L
L

p

p

H

L

19)

13)

PIN
NO.

2
3
4

5
6
7
8

9

10
11
12

13

15
16

L

H

L

L

IC4

p

L

p

p

o

m
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TROUBLESHOOTING
TEST SETUP

Use a Disk Drive Tester capable of stepping
Drive Head to a spec! fic track and wrttlng to
and read Ing from a diskette. If e Computer Is
used, connect a known good Drlve to the Compu—
ter as Drtve O. Connect the & fecttve Drl ve
as Drive I. Use Drrve O to load any programs
needed to check the defect Ive Drt ve. If a
tester Is not ava Iable the bastc programs
I Sted under "D! sk Drlve Programs" can be used
to help troub Ieshoot the Drlve.

WARN ING: It ts possible for a Ofect Ive DI sk
Drlve to write on or erase Informat Ton on a
di skette even r f Tf s write protected. Check
the Dtsk Drive by ftrs± us tng a diskette that
has programs or data that have been backed up
on another d I sketfe.

Check all Jumpers on the Dtsk Drive for cor—
rect post f Ions and all connectors for good con—
nect ions before start Ing the troub Ieshoot Ing
procedures.

HEAD CLEANING INSTRUCTIONS

Use a cotton swab or I int—free cloth
wI fh I sopropyl al cohol and dry
I Int—free cloth or use a non—abrasive
d r skette.

OSC LLATOR

dampened
wtth a

clean tng

Vert fy that the Control ler IC (ICI) osci I lator
is work tng by check Tng for a 4.0MHz waveform
at pin 12 of I Cl. If waveform is missing,
check Capac! tors (C9 and CIO), Crystal Xtal
and I Cl.

WILL NOT READ

Insert a dl skette, with data on It, In the
Drive and c lose Drrve door. Set Dr Tve Tester
to operate Drt ve cont inuousl y t n the read
"Ode. Whlle the Drive Is runnlng, check for
Index pulses at pln 4 of IC4. If pulses are
mtsslng, re fer to the " I ndex Detector" section
of this troubleshoot ing guide. If pul ses are
present, check the waveforms at test pol nts
TPI-I and TPI-3. If waveforms are mtsslng,
check Dr Ive Head (M4) w! ngs for cont Inuity,
check vo Itages and cmponents assoc! ated wtth
p! ns 1 thru 26 and 34 thru 44 of Read/Wr Ite
Amp ( IC2) and check IC2. I f waveforms are
present, check the Read pu I ses at pln 33 of IC
IC2 with a scope while openlng and clos Ing the
Dr ve door There should be a not Iceab le
change tn the waveform. If there ts no
change, check vol tages and components assoc! at—
ed with IC2. If the Read pulses check good,
check for pu I ses at plns 5 and 6 of IC4. If
pul ses are mlss tng at pln 5, check Control ler
(ICI). If pulses are present at pin 5 and
missing at pln 6 check IC4.

WILL NOT WRITE

I nsert a blank dl skette (not write protected)
In the Drive and set Drlve Tester to do a con—

nuous write operat ton. While Drive Is run—
n tng, check for Index pul ses at pTn 4 of IC4.
If pulses are missing, refer to the ndex
De tector sect ron of thl s troub Ieshoot i ng

8

guide. If pu I ses are present, check for a
logrc high at pln 2 of IC4. If reading rs not
correct, refer to the "Write Protect Does Not
Functlon't sect on of Thl s troub Ieshootl ng
guide. If reading s correct, check for
pulses at ptns 7 and 8 of Control ler (ICl
If pul ses are miss tng, check ICl. If pulses
are present, check vo Itages and components
assoc! ated wrth Read/WrIte Amp ( IC2) and check
Head wtndTngs (M4) for contlnulty.

WRITE PROTECT DOES NOT FUNCTION

Check for a logic low at p tn 15 of Control ler
(ICD with a not write protected diskette In—
serted rn the Drive and a log Tc h Igh w! th a
write protected d I skette In the Dri ve. If
readt ngs are not correct, check pTn 6 of Con—
nector (P J7) for good connect Ions and check
the operat Ion of the write protect detector.
If read Ings are correct, check for a logic low
at pln 50 of ICI wtth a not write protected
di sketfe In the DrTve and log Ic hTgh wIth a
wr protected dl skette In the Dr i ve. If
read I ngs are not correct, check ICI . If
read rngs are correct, check JC4.

HEAD POSITION MOTOR

Head Pos It Ion Motor (M2) does not work. Set
the Drrve Tester to contlnuously rove the Head
between any two Tracks. While Head is moving,
check for pulses at pins I and 3 of Control ler
ICI. If pulses are missing at pln I, check
Res I stor (R6). If pul ses are mlsslng at pln
3, check Res Tstor (R5). If pulses are pres—
ent, check for pul ses at pins 39, 41 and 42
and a log tc high at pln 43 of ICI. If read—
t ngs are not correct, check ICI. If readings
are correct, check Motor Dr ver ( IC3), check
prns 1 thru 4 ot connector PJ6 for good connec—
t Ions and check r•6tor (M2) wIndi ngs for con—
t Inutfy.

DRIVE h,0TOR

The Drive motor will not turn On or wIII not
turn Off. Use the Dr ive Tester to select the
Drive and turn the Drlve mtor On. Check for
a log tc low at ptns 4 and 59 of Control ler
(ICI). If reading Is not correct at pin 4,
check that the Jumper Is Instal led on the
correct Dr Ivo Select pTns (PJ3—O thru PJ3—3)
and the connect tons are good and check Res s—
tor R7. If reading Is not correct at pin 59,
check Res stor (R8). If readtngs are correct.
Use the Dri ve Tester to turn the Dri ve On and
Off and check for • IV af pin 40 of ICI with
the rrntor On end .6V w t th the rotor On. If
readt ngs are not correct, check I Cl. If read—
I ngs are correct, check for OV at the col Iec—
tor of Motor Switch Transl stor (05) with the
Drive On and 3.8V w r th the Drive Off. If read—
tngs are correct, Check plns 3 and 7 of connec—
tor PJ7 for good connect ions and check the
Motor Control Board. If readings are not cor—
rect, check vo Itages and components connected
with Motor Switch Trans Istors (Q4 and 05).

TRACK OO DETECTOR

The Drive Head bangs aga 1nst the Track 00
stop. Check for a log Ic low at TP3 wlth the
Head pushed back to Track 00 and a logic high



TROUBLESHOOTING (Continued)
w Ith the Head off Track 00. If read ngs are
not correct, check Resl stors (R23 and R25),
check pIns I, 2 and 3 of Connector (PJ4) for
good connect tons and check the oper at ton of
the Track 00 Detector (MI ) .
correct, operate the Dr ve
mde and check for a logic
on Track 00 and Iogtc low
Track 00. If readings are
Control ler (ICI). If the
rect, check I C4.

INDEX DETECTOR

If readtngs are
In continuous read
high with the Head
w Ith the Head off
not correct, check
read! ngs are cor—

I nsert a dl skette Tn the Drive and close the
Drive door. Set Drive Tester to operate the

Drive continuously In Read rode. Whlie the
Drlve is runn Ing, check for pu I ses at pln 17
of Control ler ( ICI). If pul ses are m!ss ing,
check Capac! tor (CI I), Resistors (RI 7, R18 and
R20), check pln 2 of Connector (P J7) for good
connect Ions and check the Index Detector on
the Motor Control Board. If pul ses are pres—
ent, check for pulses at p Ins 3 and 4 of IC4.
If pulses are missing at pin 3, check Control—

If pulses are present at pln 3 and
miss Ing at pln 4, check IC4.

o
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R40
R41
R42
R43
RMI
TPI-I
TPI-2
TPI-3
TP3

*Located on Bottom
of board.

CIO
Cll
C12
C13
C15
C19
C20
C21
C22
C23
C24
C25
C26
02

ICl

IC3

Ll
L2
L3

PJ3

05

R7

RII
R12

R14
R15
R16
R17
R18
R20
R21
R22
R23
R25
R26
R27
R28
R30

R32
R35
R36
R38
R39

10

GridTrace LOCATION GUIDE

1-2
1-2
1-3
1-3
1-3

c-9

A-7
A-6

c-8

1-7
B-5

J-2

TAB •

DISK DRIVE BOARD GRIDTRACEJMA Howard W. Sams Photo



PIN 4
IC4

TP3

Tp 1-3

TPI-2

INDEX
DETECTOR
SCREW

SPEED
CONTROL

VRI

DISK DRIVE. BOTTOM VIEW
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TA8öi5F

IC2

04 c

05 c

DISK DRIVE BOARD

12

'O

CIRCUITRACEA Howard W. Sams

11.8V

IC4

4.9V

13

IC3

11 A

10

Photo
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HOWARD W SAMS COMPANY

COMPUTERFACTSTM put easy to use, informative
technical data right at your fingertips. Each edition
includes specific service information on the individual
component, along with some overall troubleshooting hints.

The following information is just a sample of the many valuable time saving
features contained in this exclusive Sams COMPUTERFACTS publication:

• Preliminary Service Checks section is an easy to use, step by step guide for the
experienced technician or hobbyist, and even beginners.

• SAMS famous industry accepted standardized notation schematics containing
CIRCUITRACE@ , GRIDTRACETM, waveforms, voltages and stage identification.

PART Of

• Step by Step Troubleshooting guides the technician through the ncessary
procedures to quickly locate the problem.

TROUBLESHOOTING

@OMMÖDÖREMODEL
Remove staples and use cover for file folder.

Quick Component Location using the SAMS exclusive GRIDTRACE,
CIRCUIT RACE, and component photographs.

VI K
1245 6 7 8 9 10111

Complete Components Parts List in an easy to use format with field replace-
ments shown when possible. SAMS unique semiconductor, chip and IC cross-
reference gives you many replacements to choose from and is available at your
Electronic Distributor.

SEMICONDUCTORS (Select replacement for best results)

REPLACEMENT DATA

ITEM

No.

Di02
D103

0201

DSOI thru

DS03

No.

2N601:tv1

I N4004GP

NIFGR

part NO.

149-2S76

1149-2527
1201-4205

1149-2376

part NO.

ECC,S19

ECG109
ECO) 16

ECG519

NIE

par! NO.

NTES19

NTE109
NTE116

NTE519

RCA

Part No.

SK331:

SK909t/177

ZENITH

Part No.

103-131

212-7fÅ)2

103-131

NOTES

MICROPROCESSOR CHIP OPERATION

Verify the lunetioninp by checking the
signals on the address lines (Pins 10 thru 24 of IC CKX))
and the data lines (pins tiuu '6) using a logrc• probe Or
a scope if a logic probe used. refer 10 the "l,ogic

" lot the correct readings. It a scope is used. theChart
on the addless Ime' ptns 22 and 23

Posset Up 'node) should behau• signal
slrmiar to 1 Igure I the on the data
should he to 2.

CIRCUIT RACEis a registered trademark of Howard W. Sams & Co.
COMPUTERFACTS and GRIDTRACE are trademarks of Howard W. Sams & co.
( •omtnodore a registered ( Business Jne.01

02

04

LJ601

PIN

PIN

PIN

2gs

14

7

6

• Logic Chart containing logic probe readings to isolate defective circuitry and
components.

PIN
NO UIOO

p

PIN
NO

2

LOGIC

U104 U10511100

p

PIN
NO

21
22
23

U 102

p

U103

p

U107 U108
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HOWARDW.SAMS{COMPANYI
A Division of Macmillan. Inc.

4300 Best 62nd Street

Indianapolis. Indiana 46268 USA 0 81262 09040 4

ISBN: 0-672-09040-6
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