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SYSTEM BOARD GridTrace LOCATION GUIDE

ci M-4 c422 B-23 | EMI520 B-7 R404 E-23
c2 K=11 | C423 B-24 | EMI521 B-11 | R405 c-6

c3 H-7 €501 H-22 | EMI522 B-11 | R406 c-2

c4 E~-1 €502 F=20 | EMI523 B-11 | R409* B~1

c5 H-18 | €701 1-13 | EMI524 B-11 | R501 E-12
cé N-6 cm G-20 | EMI531 B-12 | R502 E-13
c7 D-8 c712 F-20 | EMI532 B-15 | R503 E-13
c8 D-16 | €713 H-22 | EMI533 B-14 | R504 E~13
c10 J-14 | c811 D-20 | EMI534 B-14 | R505 E-13
ci1 K-14 | C812 N-15 | EMI535 B-14 | R506 E-13
c12 J=17 | c813 i-18 | EMI536 B-13 | R711 H-20
c13 K-17 | C814 P-3 EMI537 B-13 | R712 H-22
cl4 M-1 c815 P-4 EMI538 B-12 | R713 H-20
c15 E-23 | c821 E-16 | EMI601 B-19 | RP101 G-18
c16 $-5 c822 E-20 | EM1602 B8-19 | RP102 J-4

c17 $-6 CN1 A-27 | EMI611 B-17 | RP103 G-4

c18 $-7 CN2 A-24 | EMI612 B-17 | RP104 Q-4

c19 5-8 CN3 A-22 | EMI613 B-17 | RP201 13
c20 5-9 CN4 A-21 | EMI614 B-18 | RP202 Q-13
c21 5-10 | CN5 A-18 | EMI6I15 B-18 | RP203 0-13
c22 S-11 | CN6 A-14 | EMI616 B-18 | RP401 E-27
c23 5-12 | CN7 A-9 EMI617 B-17 | RP402 C-4

c24 P=5 CN8 A-6 EMI618 B-16 | RP403 c-4

C25 Q-6 CN9 A-4 EMI619 B-16 | RP404 F-22
c26 P-7 CN10 A-1 EM1620 B-16 | RP405 c-4

c27 Q-8 | CNN Cc-19 | EMI621 B-15 | RP501 c-11
c28 P-9 CN12 Cc-15 | EMI622 B-15 | U1 M-3

c29 0-10 | CN13 c-13 | Eml623 B-15 | U2 K-9

€30 P-11 | CN14 M-17 | EMI624 B-20 | U3 H-10
c31 Q-12 | D501 E-12 | EMI625 8-20 | U4 F-3

C33 G-4 EMI 101 L-11 | EMI626 B-19 | U5 H-16
c34 P-14 | EMI301 H-7 EM1702 H~-2 ue L-5

C35 0-13 | EMI302 B-21 | EMI703 1-2 u7 D-10
C36 D-23 | EMI303 B-22 | FB101 I-11 us E-18
C37 G-22 | EMI305 1-19 | FB802 g-22 | Ut0 J-13
c39 D-15 | EMI306 1-19 | HY1 D-1 un L-13
c40 D-1 EM1401 B-25 | JP1 G6-19 | V12 J-16
cat D-3 EM1402 B-5 JP2 M-4 ut3 L-16
c42 G-21 | EMI403 B-2 JP3 0-12 | u14 J-22
c97 C-14 | EMI404 B-2 LF1 B-6 uts E-22
c98 c-7 EMI405 B-2 P1 H-1 u16 R-5

€99 D-7 EMI 406 D-6 Q1 H-5 u17 R-6

C103 M-4 EM1407 G-4 Q301 1-22 | u18 R-7

C106 H=13 | EMI411 D-28 | Q321 J=20 | U19 R-8

c107 1-13 | EMI412 D-27 | Q331 J=23 | U20 R-9

c108 1-16 | EMI413 B-27 | Q501 D-12 | U21 R-10
c301 L-22 | EMI414 D-27 | 502 D-13 | U22 R-11
€302 L-22 | EMI415 A-28 | Q503 D~13 | U23 R-12
C303 K-21 | EMI416 B-27 | Q711 G-20 | U24 0-5

C304 L-21 | EMI417 pD-26 | R101 G-18 | U25 0-6

€305 K-22 | EMI421 D-24 | R102 G-18 | V26 0-7

€306 L-23 | EMI422 B-24 | R301 K-22 | vz27 0-8

c307 G-7 EM1423 D-24 | R302 L-21 | U28 0-9

C308 1-23 | EMl1424 B-24 | R303 K-22 | U29 0-10
3 C-25 | EM1425 D-25 | R304 K-22 | U30 0-11
c312 Cc-25 | EMI426 B-23 | R305 D-16 | U31 0-12
c313 C-24 | EMI427 B-23 | R306 1-20 | U33 G-4

C314 C-23 | EMI1431 B-4 R307 1-20 | U34 Q-14
c321 K-20 | EM1432 B-4 R308 1-23 | U35 P-13
c322 J-20 | EM1433 B-3 R321 K-20 | U36 D-22
c323 J=20 | EMI434 B-3 R322 1-20 | u37 G-22
C324 C-20 | EM1435 8-1 R323 J=20 | U38 E-14
c325 Cc-21 | EMI501 B-8 R324 c-21 | U39 D-14
C331 K-23 | EMI502 B-13 | R325 c-21 | U40 D-2

C332 J-23 | EMI503 B-13 | R326 1-20 | U41 D-4

€333 1-23 | EMI5SIT B-8 R331 K-23 | U42 H-21
C334 Cc-22 | EMI512 B-8 R332 ~23 | X1 1-12
€335 c-22 | EMI513 B-9 R333 J-23

C401 c-5 EMI514 B-9 R334 Cc-22 | *Located on bottom
C402 c-1 EMI515 B-9 R335 c-23 of board.

can B-27 | EMI516 B-9 R336 i-23

c412 D-27 | EMI517 B-10 | R339 K-23

C413 B-27 | EMI518 B-10 | R402 B-5

ca21 B-25 | EMI519 B~10 | R403 B-5
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2.

3.

4.

5'
6.

7.

8.

14,

SAFETY PRECAUTIONS

Use an Tsolation trans former for servicing.
Maintain AC Iine voltage at rated Input.

Remove AC power from the Computer system before servicing or Instal -
Ing electrostatically sensitlve devices. Examples of typlical ES
devices are Integrated circults and semiconductor "chip" components.

Use extreme caution when handling the printed clrcuit boards. Some
semiconductor devices can be damaged easily by static electricity.
Draln off any electrostatic charge on your body by touching a known
earth ground. Wear a commercially available discharging wrist strap
device. This should be removed prior to applylng power to the unit
under test.

Use a grounded-tip, low voltage soldering iron.
Use an Isolation (times 10) probe on scops.

Do not remove or Install Boards, Floppy Disk Drives, Printers or
other peripherals with Computer system AC power On.

Do not use freon-propelled sprays. These can generate electrical
charges suffliclent 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.

Periodlcally examine the AC power cord for damaged or cracked insula-
tion.

The Computer system cabinet Is equipped with vents to prevent heat
bulld-up. Never block, cover or obstruct these vents.

Instructions should be given, especlally to children, that objects
should not be dropped or pushed Into the vents of the cabinet. This
could cause shock or equipment damage.

Never expose the Computer system to water. |f exposed to water, turn
the unit Off. Do not place the Computer system near posslble water
sources.

Never leave the Computer system unattended or plugged into the AC
outlet for long periods of time. Remove AC plug from AC outiet dur-
ing ITghtning storms.

Do not allow anything to rest on AC power cord.

Unplug AC power cord from outlet before cleaning Computer system.

Never use Ilquids 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 Iine.

9¢S2SI
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SCHEMATIC NOTES

¢ lsolated ground
—x—Clrcuitry not used in some versions
---Circuitry used in some versions

e See parts list

+ Ground

mn Chassis

Voltages, waveforms and loglc readings taken
wlth the computer In power up mode (turned On,
no keys pressed, no programs loaded) unless
otherwise noted.

Supply voltage maintained as shown at input.

Controls adjusted for normal operation.

Capacltors are 50 volts or less, 5% unless

noted.

Electrolytic Capacitors are 50 volts or less,

20% unless noted.
Resistors are |/2W or less, 5% unless noted.

Value In () used In some versions.

Voltages measured with digital meter. Measurements with switching as shown, unless
noted.
Waveforms and voltages taken from ground, un- ore
less noted otherwlse.
Logic Probe Display
L = Low
H = High
P = Pulse
* = Open (No lights On)
LOGIC CHART
SYSTEM BOARD
PIN IC PIN IC PIN IC  PIN IC PIN IC PIN IC PIN IC PIN IC PIN IC
NO. Ut NOo, Ui NO. U1 NO. U1 NO. U2 NO. U2 NO. U2 NO. U2 NO. U2
1 P 21 P 41 P 61 P 1 P 21 P 41 L 61 P 81 P
2 P 22 H 42 P 62 P 2 P 22 P 42 L 62 P 82 L
3 P 23 H 43 P 63 P 3 P 23 P 43 P 63 P 83 P
4 P 24 P 44 P 64 P 4 P 24 P 44 P 64 P 84 P
5 P 25 P 45 P 5 P 25 P 45 P 65 P
6 P 26 P 46 P 6 P 26 P 46 P 66 P
7 P 27 P 47 P 7 P 27 P 47 P 67 P
8 P 28 P 48 P 8 P 28 P 48 P 68 P
9 P 29 P 49 H 9 P 23 P 49 P 69 P
10 P 30 P 50 P 10 P 30 P 50 P 70 P
11 H 31 P 51 P 1B P 31 P 51 P 1 P
12 H 32 P 52 P 12 P 32 P 52 P 72 P
13 H 33 P 53 L 13 P 3 P 53 P 73 P
14 H 34 P 54 P 14 P 34 P 54 P 74 P
15 P 35 P 55 P 15 H 35 L 55 P 75 P
16 L 36 P 56 P 16 H 36 H 56 P 76 P
17 H 37 P 57 P 17 H 37 P 57 P 77 P
18 H 38 P 58 P 18 P 33 P 58 L 78 H
19 P 39 P 59 P 19 P 3% P 59 P 79 P
20 P 40 P 60 P 20 P 40 P 60 P 80 P

12




SYSTEM BOARD

LOGIC CHART (Continued)

PIN IC  PIN IC  PIN IC § PIN iIC  PIN IC  PIN IC] PIN IC PIN IC  PIN IC
NO. U3 NO. U3 NO. us | NoO. U4  NO. U4 NO. U4 | NO. U5 NO. U5  NO. US
1 P 21 P 41 H 1 P 21 P 41 P 1 L 21 P 41 H
2 P 22 P 42 P 2 P 22 P 42 P 2 P 22 H 42 H
3 P 23 P 43 P 3 P 23 P 43 P 3 P 23 H 43 P
4 P 24 P 44 P 4 P 24 P 4 p 4 P 24 L 44 T
5 P 25 P 45 P 5 P 25 P 45 P 5 H 25 P 45 T
6 P 26 P 46 P 6 P 26 P 46 P 6 H 26 P 46 T
7 P 27 H 47 P 7 P 27 P 47 P 7 T 27 P 47 T
8 L 28 P 48 P 8 * 28 P 48 P 8 1 28. P 48 H

9 P 29 P 9 L 29 P 9 T 29 H

10 P 30 H 10 P 30 P 10 P 30 L

1R H 31 H 1 P 31 P 1" P 31 H

12 P 32 H 12 P 32 P 12 P 32 H

13 P 33 H 13 P 33 P 13 P 33 P

14 P 34 L 14 P 34 P 14 H 34 P

15 H 35 * 15 P 35 P 15 P 35 P

16 H 36 * 16 P 36 P 16 T 36 P

17 H 37 H 17 P 37 L 17 H 37 P

18 H 38 L 18 P 38 L 18 P 38 P

19 P 39 T 19 H 39 * 19 P 39 P

20 P 40 H 20 P 40 P 20 P 40 L

T Refer To Disk Drive Interface Loglc Chart.

SYSTEM BOARD

PIN IC PIN IC PIN IC  PIN IC  PIN IC PIN IC PIN IC IC IC IC IC

NO. U6 NO. Ué NO. U7 NO. U7 NO. U8 NO. U8 No, uio unt Utz Ui13 Uu1s
1 * 21 H 1 L 21 H 1 L 21 H 1 P [ P P P
2 P 22 P 2 L 22 P 2 H 22 P 2 P P P P L
3 P 23 p 3 L 23 P 3 H 23 P 3 P P P P L
4 P 24 P 4 1 24 H 4 H 24 4 P P P P L
5 P 25 P 5 T 25 P 5 H 25 P 5 P P P P L
6 P 26 P 6 T 26 P 6 H 26 P 6 P P P P L
7 P 27 P 7 T 27 P 7 H 27 P 7 P P P P L
8 P 28 P 8 H 28 P 8 H 28 P 8 P P P P L
9 P 29 P 9 H 29 P 9 H 29 P 9 P P P P H
10 L 30 L 10 H 30 P 10 T 30 P 10 L L L L H
11 L 31 P 1 H 31 P 1" T 31 P 1 P P P P H
12 P 32 P 12 H 32 P 12 T 32 P 12 P P P P H
13 P 33 P 13 H 33 P 13 T 33 P 13 P P P P H
14 P 34 P 14 H 34 H 14 1 34 H 14 P P P P H
15 P 35 P 15 H 35 P 15 t 35 P 15 P P P P L
16 P 36 P 16 H 36 P 16 t 36 P 16 P P P P H
17 P 37 P 17 H 37 P 17 T 37 P 17 P P P P

18 P 38 P 18 H 38 P 18 * 38 P 18 P P P P

19 P 39 P 19 P 39 H 19 P 39 H 19 P P P P

20 P 40 P 20 H 40 H 20 H 40 H 20 H H H H

t Refer To Disk Drive lInterface Logic Chart.
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Y33

IC 1IC IC
U28 U29 U30 U31

IC

I1C

IC
U24 U25 U26 U27

IC

IC

ICc

IC
V22 U235

LOGIC CHART (Continued)

IC

IC
u20 U21

IC
uig U19

IC

SYSTEM BOARD
IC IC
uie ut7

PIN
NO.
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LOGIC CHART (Continued)

KEYBOARD
PIN IC PIN IC PIN
NO. U1 NO. U1 NO,
1 H 21 L 1
2 P 22 L 2
3 P 23 H 3
4 P 24 H 4
5 P 25 H 5
6 P 26 H 6
7 P 27 H 7
8 P 28 H 8
9 P 29 H 9
10 P 30 H 10
1" P 31 H 1"
12 L 32 H 12
13 P 33 H 13
14 P 34 H 14
15 P 35 H 15
16 P 36 H 16
17 P 37 H(1) 17
18 P 38 H 18
19 P 39 H 19
20 P 40 H 20

IC
U2

=r xrrr zrrx TXIrr

(1) Probe Indicates P when any

key Is pressed.

9¢S2SO
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U1 EC B U2 B C E
02 a1

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

A Howard W. Sams Photo

KEYBOARD
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LOGIC CHART

DISK DRIVE INTERFACE

PIN IC PIN IC PIN iC PIN iC PIN 1C
NO. (V5] NO. ub NO. u7 NO. U8 NO, U36
38 P 7 P(13) 4 H 10 H(1) 1 H
39 P(18)] 8 P(18) 5 H(7) § 11 P(5) 2 P
9 P 6 H(9) | 12 P(11)} 3 P
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GENERAL OPERATING INSTRUCTIONS

BOOT UP

When the computer is turned On, a plcture of
the Amiga Workbench dlskette appears on the
Monltor screen. The Computer will automatical-
ly boot up on the Amiga Workbench Diskette
when 1t Is inserted In the Disk Drive and dis-
play an icon of the Workbench Dlskette on the
Monitor. To activate a window of flles on any
dlskette, use the mouse to move the pointer to
the lcon and press the Jleft mouse button
twice.

MOUSE OPERATION

Move mouse on a smooth surface to move pointer
on the Monltor screen. Move polnter to an
lcon and press left mouse button once to se-—

activate LIst window and type the pro-
In List window. NOTE: I|f line numbers
are used, they must be entered In Computer In
sequence. Amliga Basic wlill not automatically
sort |ine numbers.

gram,
gram

To save or load a program, activate ProJect
menu at top of screen (press right mouse but-
ton and move polnter to Project) and select
Save or Save As to save a program or Open to
load a program. Follow Instructions +hat
appear on screen.

To save or load a program using the keyboard,
actlvate Command window, type SAVE and program
name enclosed In quotes and press Enter key to
save the program. Type LOAD and program name
enclosed In quotes and press Enter key to load
the program.

lect lcon or twice to activate lcon. To view
the pulldown menus at top of screen, hold
right mouse button down and move polnter to de-
sired menu. To select an item from the menu,
move polnter to Item and release right mouse
button.

To view a Ilsting of a Baslc program, select
SHOW LIST from the WINDOWS menu or type LIST
In the Command Wlndow.

To View a iist of flles on a dlskette, actl-
The keyboard can be used In place of mouse. vate Command window, type FILES and press
Use right or left Amiga (A) keys, shift key Enter key. (7))
and cursor keys to move polnter on screen.
Use right or left Amlga keys and left Alt key To run a program, select START from RUN menu(ﬁ)

or type RUN In Command wlindow and
key.

In place of left mouse button. Use right or press Enter{f)
left Amiga keys and rlght Alt key In place of

right mouse button.

9¢

To stop a program, select STOP from RUN menu

BASIC or press Ctri and C keys.

To leave Baslc, select QUIT from the PROJECT
menu or type SYSTEM in the Command window and
press Enter key.

To load Basic into the Computer, insert a difsk-
ette with Basic on I+ In Drive. Click on Ba-
slc dlskette lcon twice to open the file win-
dow. Click on Amlga Baslic fcon twice to load
Baslc. A Baslc Command and Output window will
appear on Monltor screen along with a LIst win-
dow. To actlvate elther window, move polnter
to any polnt inslde the window and press left
mouse button once. To type In a Baslc pro-

RESETTING THE COMPUTER

00SV VOINVY
JHOAOWWOD

Press Ctrl and Left and Rlght Amlga (A) keys
at same tlme to reset computer,

SCHEMATIC NOTES

DISK DRIVE INTERFACE

(1) Probe iIndlcates P when head Is moving.

Voltages, waveforms, and loglc readlings for (7) Probe indicates L If diskette Is write
Disk Drlve Interface taken whlle running the protected.
following Baslc program to operate the Disk (9) Probe Indlcates L when the head Is on

track 00 and H when off track 00.
Probe Indicates H when head 0 Is select-
ed, L when head 1 Is selected.

when the disk
Is In read or
Insert a for-

Drlve. Readings were +taken
drive head !s not moving (drive
write mode) unless noted. NOTE:

(1)

matted diskette (not wrlte protected) in the (12) Probe Indicates L when drive motor Is
Drive before running the program. off.

(13) Probe Indicates H when drive motor Is
10 OPEN " SAMS.DAT" FOR OUTPUT AS 1 off.
20 FOR X=1 TO 1000 (18) Probe Indicates H when in wrlte mode, L

30 PRINT# 1, "HOWARD W SAMS™ when In read mode.

40 NEXT X (19)  Probe Indlcates L when In write mode, H
50 CLOSE t when In read mode.
60 GOTO 10

17



DISASSEMBLY INSTRUCTIONS

CABINET TOP REMOVAL

Remove slx T10 torx screws from bottom (front
and rear edges) of cabinet and I|Ift cablnet
top off.

KEYBOARD REMOVAL

Remove cablnet top. Dlsconnect Keyboard Con-—
nector (CN13) from System Board and ground con-
nector from Disk Drive. LIft Keyboard out of
Cablnet.

DISK DRIVE REMOVAL

Remove four T10 torx
four tabs holding top
Disconnect Keyboard

Remove cablnet top.
screws and stralghten
shield and remove shleld.

round connector from DIisk Drive. Remove
hree phlllips screws from the bottom of the
cablnet holding Disk Drive. Disconnect DIsk
Drive connector and power supply connector and
remove Drive.

SYSTEM BOARD REMOVAL

Perform DIisk Drive Removal procedures. Re-
lease catch at the front of the System Board.
LIft up front of board and slide It forward to
remove. Remove capture nuts on the ports on
the back of the board to remove bottom shileld.

POWER SUPPLY DISASSEMBLY

Remove four phlllips screws from bottom of the
Power Supply and remove supply from case.

MISCELLANEOUS ADJUSTMENTS

POWER SUPPLY
SHUTDOWN LEVEL ADJUST

Connect the positive Input of a voltmeter to

the base of Switch Transistor (Q3A) on the Reg-
Connect negative Input of volt-
Ad Just Shutdown

ulator Board.
meter to the emitter of Q3A.
Level Control for 2.1V.

5V ADJUST

Connect positive Input of a vol+'me1‘er to the

5V Source (ClrculTrace 3). Connect negatlve
;eacv! to ground. AdJjust 5V Adjust Control for

CHASSIS - OVERALL VIEW
18
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PARTS LIST AND DESCRIPTION (Continued)

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

ELECTROLYTIC CAPACITORS

ITEM RATING MFGR.

No. PART No.
KEYBOARD

C3 22 16V

C5 10 16V

C10 1 16V

Items Not Llisted Are Normally Available At Local Distributors.

CAPACITORS
ITEM MFGR.
No. RATING PART No.
KEYBOARD
ci2 10 NPO 50V 5%
c13 10 NPO 50V 5%

POWER SUPPLY

c1 .1 250V AC 20%
Cc2 .0047 250V AC 20%
C3 .0047 250V AC 20%
c4 .0047 250V AC 20%
Cc18 .0047 250V AC 20%
C26 .1 250V AC 20%
Items Not Listed Are Normally Avallable A+ Local Distributors.
CONTROLS (All wattages 1/2 watt, or less, unless listed)
ITEM MFGR.
NO. FUNCTION RESISTANCE PART NO. NOTES
POWER SUPPLY
VR1 Shutdown 100
VR2 5V Ad just 1000
FUSE DEVICES
MFGR.
'L%M DESCRIPTION PART NO. NOTES
' DEVICE HOLDER

F1

POWER SUPPLY

2A 250V AC
Slow-Blow

WIRING DATA

Shlelded HOoOk=up WIr@ ssveeesessscessessss Use BELDEN No. B401 or 8421 (Single-Conductor)

8208 (Two-Conductor)

General-use Unshlelded Hook=-up Wire «..... Use BELDEN No. 8529 (Solid) Avallable In 13 Colors
8522 (Stranded) Avallable In 13 Colors

Shielded Hook-up Wire (DIsk Drive Heads),.Use BELDEN No. 9534 (Four Conductor)

00SY VOINY
JHOAOWWOD
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PARTS LIST AND DESCRIPTION (Continued)

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

RESISTORS (Power and Special)

REPLACEMENT DATA
ITEM
No. RATING MFGR. NTE
PART No. PART No.
MAIN BOARD

RP101 Resistor Network 1)

RP102 Resistor Network (1

RP103 Reslstor Network (2)

RP104 Reslstor Network (3

RP201 Res Istor Network (4)

RP202 Reslstor Network (4)

RP203 Res Istor Network (5

RP401 Res!stor Network (N

RP402 Reststor Network (6)

RP403 Res!stor Network (6)

RP404 Res1stor Network 4)

RP405 Reslstor Network (7)

RP501 Res Istor Network (8)

POWER SUPPLY

R1 24K 5% 5W W

TH1 12.1 Cold NTC
(1) 4700 10¢ x 9 (3) 470 5% x 7 (5) 68 108 x 5 (7) 120 2§ x 5
(2) 225% x5 (4) 68 2% x 4 (6) 47 2% x 4 (8) 10K 5% x 8, 4700 5% x 1
MISCELLANEOUS

ITEM MFGR.
No. PART NAME PART No. NOTES

EMI411

thru

417,

421

thru

427,

402,

431

thru

435,

FBtO1,

FB88o02, Ferrlite Beads

EM1302

303,

305,

306,

403

thru

407,

511

thru

524,

531

thru

538,

601,

602,

611

thru

626,

701

thru

704 Filters 100pF

LF1 Line Fillter

L701 RF Choke 3.3uH

M1 Detector Trace 00

M2 Motor Head Poslition
M3 P.C. Board Motor Control
M4 Heads

X1 Crystal Osclllator 28 .63636MHz
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LINE DEFINITIONS

TMHZ i e CPU Clock LDS. i s Lower Data Strobe
ATTHRUA23 ...............oia, Address Bits 1 Thru 23 LED.... Power On LED

ACK .o Acknowledge. Input Data Received LEFT. . i e et e Left Audio

AS . Address Strobe MTR . e Disk Motor On
AUDIN ... e Audio In MTRON ... Motor On, Disk Drive
AUDOUT ... i Audio Out OVL i e it Overlay Memory
BDOTHRUBD3................ Butfered Data Bits 0 Thru 3 OVR .t e Decoding Override
BERR. ... e Bus Error PA2 THRUPA7......iiiii it Port A Bits 2 Thru 7

2] ¢ Bus Grant PIXLSW(1) .o es Video Pixel Switch
BGACK ...ttt e Bus Grant Acknowledge POTOX ......oiiiiiiiiiinaenn Potentiometer 0 X Axis Control

BR. . e Bus Reguest POTOY ......coviiiiiiins Potentiometer 0 Y Axis Control
CAS,CAS(1),CAS(2).......ovvveenn.. Coiumn Address Strobe POTIX.......oiiiiiiinn Potentiometer 1 X Axis Control

CCK o e e e Clock (2100 1 | Potentiometer 1 Y Axis Control

Lo 0 4 ROt Clock 7 Read‘Write
CCKQ. . e Clock RAOTHRURASB................. RAM Address Bits 0 Thru 8

(o7 5 2 Carrier Detect RAS ..o ROW Address Strobe
CDAC. ... e Quadrature Clock RAS(1). o ROW Address Srobe
CHNG............ ..ot Floppy Disk Media Change RCAS(1) ..o Column Address Strobe
CLKRD. ..ot Real Time Clock Read RCAS(2) .......oiiiiiiiiiiiiin Column Address Strobe
CLKWR ... Real Time Clock Write RDY it e e e e Ready
CSYNC. ... e e e Composite Sync 21 2= 0 Reset

[ = Clear To Send ROMEN ... it ieaes ROM Enable
DOTHRUD1S ....... ... it Data Bits 0 Thru 15 RRAS ...t ROW Address Strobe

[5]] = PP Direction, Disk Read Write Head 231 S Processor Reset
DKRD. ..ottt i e Disk Read Data RWET. . e Write Enable
DKWEB ......cciiiiiiiiii i Disk Write Enable RXD ... Received Data. Acknowledge
DROO THRU DROS..................... Data Bits 0 Thru 15 SEL . ittt e Select

DSR .. Data Set Ready SELO THRU SEL3................ Disk Drive Select 0 Thru 3
DTACK.......covvvvvnninnn Data Transfer and Acknowtedge SIDE. ..t e Disk Side

E et Enable STEP ittt ettt Stepper Motor 35 O
EXRAM . ... e External Ram STROBE ..........ccvevnnnn. Strobe Pulse For Read In Data <
FCOFC1,FC2.....ovviivriiiiiennnnn Function Code 0, 1, 2 TRKO « v ii it ittt Track 00 Sensor 6;
FCOFC1,FC20.....ovveenneennnn. Function Code 0, 1, 2 10 F Transmitted Data ® O
FIREO,FIRET.................co.... Joystick Fire Switch 0. 1 UDS . it it Upper Data Strobe >0
o | Halt VMA i Valid Memory Address © g
HSYNC. oo oo Horizontal Sync VPA o Valid Peripheral Address © m
INDEX ..ot Index Sensor VEYNC. ... e Vertical Sync
INT2,INT3,INTG ...t e Interrupts 2, 2. 6 WE . it e Write Enable
IORESET. ..ottt et Input Output Reset WPROT .....iiiiiiii e Write Protect Sensor
IPLOJIPL1IPL2............ Processor Interrupt Requests 0.1.2 XCLK ..o e External Clock
KBCLLOCK......coviiiiiii i Keyboard Clock XCLKEN ... External Clock Enable
KBDATA ... . i ettt Keyboard Data XRDY .. e External Ready
KBRESET .....coiiiiiiiiiiii it Keyboard Reset
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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)

B & K Precision Sencore
Equipment Equipment No. Equipment No. Notes
OSCILLOSCOPE 1570A,1590A.1596 SC6B1
LOGIC PROBE DP51,DP21
LOGIC PULSER DP101,DP31
DIGITAL VOM 2830,2806 DVM37,DVM56,5C61
ANALOG VOM 277,111,116

ISOLATION TRANSFORMER |TR110,1604,1653,1655 |PR57

FREQUENCY COUNTER 1803.1805

FC71,SC61

COLOR BAR GENERATOR

1211A,1251,1260,1249 [CG25,VAB2

RGB GENERATOR 1260,1249

FUNCTION GENERATOR 3020,3011,3030

HI-VOLTAGE PROBE HV-44 HP200
VOM/DMM

Accessory probes PR-28(HV)

TEMPERATURE PROBE TP-28,TP-30

CRT ANALYZER 467,470 CR70
DIGITAL IC TESTER 560,550,552

CAPACITANCE ANALYZER

LC53,LC75,LC76
LC77

INDUCTANCE ANALYZER

LC53,L.C75,LC76
LG77

TROUBLESHOOTING

POWER SUPPLY

NOTE: Disconnect the Power Supply from System
Board to avold possible damage to the System
from high wvoltages +that may occur whlile
servicing Power Supply. Do not operate the
Power Supply without a load. One #1129 lamp
may be used as a load for the 5.0V Source.
Connect a Jumper from pln 2 to pln 4 of the
power supply plug (CN8). Use an Isolatlon
Transformer that has a voltage stepdown
control when servicing Power Supply.

Power supply Is dead. Check Fuses (F1 and
F2). If F1 Is open, check for possible shorts
at Bridge Rectifier (BD1) and Power Amp Tran-
sistor (Q1). If F2 Is open, check for possi-
ble shorts at Dlode DI10. |f fuses are good,
apply AC power and check for 120 VAC at the AC
Inputs of Rectlifier BD1, If 120 VAC Is mlss~
Ing, check Switch (SW1) and Coll (L1). If 120
VAC is present, check for 156V at the poslitive
output of Rectifler BD1. |If 156V Is missing,
check Rectifler BDI1. If 156V [Is present,
check waveforms, voltages and components asso-
clated with Transistors Qt +thru Q2 and check
windings in Transformer T1 for continulty.

Shutdown Translistor (Q3A) and Overvoltage Shut-
down SCR IC1 will shutdown the power supply If
an overload or overvoltage condition exlists.
It power supply 1s In shutdown, check adjust-
ment of the Shutdown Level Control (VR1). |If
Control has no affect, shutdown can be defeat-
ed by removing Transistor Q3A and SCR (IC1).

WARNING: Defeating the shutdown circulits may

cause futher damage to +the power supply If
120VAC 1s used. Use an lIsolatlon Transformer
that has voltage stepdown and current Ilmiting
controls and start with a low AC voltage and
current when defeating the shutdown.

The Source voltages are not correct. Check
ad justment of +the 5Y AdJust Control. |f the
Control has no affect, check voltages and
components associated with Regulator IC (1C2)
and Error Amp Optolsclator (PC1).

-12V Source Is missing. Check for =-18.3V at
pin 2 of Voltage Regulator IC IC2A. |f volt-
age Is mlIssing, check the winding from pin 7
to pin 11 of Transformer (T1) for contlnulty
and check Dlode (D12), Capacitor (C23) and
Reslstor (R14). If the voltage Is present,
check IC2A and Capacltor (C24).

12V Source is missing. Check for 19.8V at pln
1 of Voltage Regulator (I1C3). 1f the voltage
Is mlsslng, check the winding from pin 8 +to
pin 12 of Transformer (T1) for contlnulty and
check Dlode (D9), Capacltors (C11 and C26A)
and Reslstor (R18). If voltage Is present,
check 1C3 and Capaclitor (C19).

5.0V Source Is missing. Check Fuse (F2). If
fuse 1is open, check for posslble shorts to
ground at Diode (D10). If fuse Is good, check
the 5Y wlinding on Transformer (T1) for continu-
ity and check Dlode (D10), Coll (L1) and
Capacltors C13 and C15.
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TROUBLESHOOTING (Continued)

RESET CIRCUIT

Disconnect Keyboard Connector (CN1) from sys—
tem board before performing the following
checks. Check the operation of the CPU reset
clrcult by checking the logic reading at pin
18 of IC Ul while turning Computer On. The
reading should be logic low for about .5 sec—
onds after turning the Computer On, then go
logic hilgh and stay high. |f reading s not
correct, check loglc reading at the collector
of Reset Transistor (Q711) whlle turning the
Computer On. The reading should be loglc low
for about .5 second, then go hlgh and stay
high. If reading is not correct, check volt-
ages and components associated wlth Reset
Timer IC (U42) and Translistor Q711. If loglc
reading Is correct, check Controller IC (U5),
If the CPU reset circuit checks good, check
the operation of the 10 reset clrcult by check-
ing the loglc reading at pin 8 of IC U37 while
turning Computer On. The reading should be
loglc low for about .5 seconds, then go hlgh
and stay hlgh. If reading Is not correct,
check IC U37. If Computer does not reset when
the Cirl and Left and Right Amliga (A) keys are
pressed, refer to the "Keyboard" sectlon of
this troubleshooting gulde.

OSCILLATOR AND DI VIDERS

Verify that the 0SC module X1
checking for a 28.636 MHz signal at pln 34 of
Anlmatlon IC (U2). If slignal 1Is missing or
frequency Is not correct, check the 0SC Module
X1 and IC U2. If signal Is present, check for
7.159 MHz at pins 37 and 38 and 3.5795 MHz at
pins 39 and 40 of IC U2. If any of the sig-
nals are missing or frequency not correct,
check [IC U2, If the signals are present,
check for pulses at pins 4, 6 and 10 of IC

Is working by

U33. |If pulses are missing, check IC U33.
KEYBOARD

Keyboard does not function. Disconnect Key-
board Connector (CN13) from system board.

Connect a separate 5 volt power supply to key-
board (connect the 5V to pin 4 and the ground
to pln 6 of connector CN13). Check for pulses
at plns 37 and 39 of Keyboard Controller IC
(U1). It pulses are present, go to the "Key-
board Interface does not functlon" section of
thls troubleshooting. |f pulses are missing,
check for a 3.0 MHz waveform at pin 11 of IC
Ul. If waveform Is missing or the frequency
not correct, check Crystal (Y1), Capacltors
(C12 and C13 and IC U1). If waveform Is pres—
ent, check loglc reading at pIin 3 of Reset
Timer IC (U3) while pressing the Ctrl and left
and rlight Amiga (A) keys at the same time.
The loglc reading should be loglc high whille
the keys are held down and go to loglc low
when the keys are released. |f reading s not
correct, check IC U2, Reset Swltch Transistor
(Q1) and check wvoltages and components asso-
clated with IC U3. If reading Is correct,
check loglc readings at plns 8 and 12 of IC U2
while pressing the Ctrl and left and right
Amlga keys at the same time. The readings
should be logic low while the keys are held
down and go to loglc high when the keys are
released. |f reading Is not correct at pin 8,
check IC U2. |t reading Is not correct at pin
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12 and pin 13 of IC U2 reads loglc low, check
IC U2. If pIn 13 of IC U2 is not loglc low,
check voltages and components assoclated wilth
IC U4 and check IC Ul. If some keys do not
work check connector CN1 on the keyboard for
good connectlons and check the key contacts.
Keyboard interface does not function., Check
for pulses at pin 7 of Interface IC (U7). If
pulses are mlssing, check IC U37. If pulses
are present, check the Keyboard Connector
(CN13) for good connectlons and check IC U7.

COMPOSITE VIDEO

No video on a Monltor connected to the Com-
posite Video Jack (CN10). An RGB Analog
Monltor connected +to connector CN9 works.
Check Yldeo Module (HY1) and Resistor (R409).

RGB ANALOG VIDEO

No video or colors are not correct on an RGB
Analog Monitor connected to the RGB Video Con-—
nector (CN9). Check for pulses at plns 2 thru
9 of Transcelver IC (U40) and plns 2 thru 5
and 7 of Transceiver IC (U41), |If pulses are
missing at any plin, check Graphics IC (U4),
If pulses are present, check for pulses at
plns 11 thru 18 of IC U40. If pulses are
missing, check IC U40. |If pulses are present,
check for pulses at pin 13 and 15 thru 18 of
IC U41. If pulses are mlssing, check IC U41.
If pulses are present, use a scope to check
for pulses of about 1.7V peak to peak at pins
7, 12 and 17 of Video Module (HY1). |f pulses
are mlsslng, check Module HY1. |If pulses are
present, check pins 3, 4, 5 and 14 of connec-
tor CN9 for good connectlons.

RGB DIGITAL VIDEO

No video or colors are not correct on an RGB
Digltal Monltor connected to connector CN9.
Check for pulses at pins 2 and 6 of Trans-
ceiver IC (U40) and pin 2 of Transceiver IC
(U41). If pulses are mlssing at any pln, check
Graphlcs IC (U4). If pulses are present, check
for pulses at pins 14 and 18 of IC U40., |If
pulses are missing at either plin, check IC

U40. If pulses are present, check for pulses
at pin 18 of IC U41. If pulses are mlssing,
check |C U41. |f pulses are present, check
pins 6, 7 and 8 of connector CN9 for good
connectlons.

VIDEO SYNC

Horlzontal or vertical sync 1Is mlssing on a

Monitor connected to the Composite Video Jack
(CN10). Check for pulses at pin 8 of Trans-
celver IC (U41). |f pulses are mlssing, check
Animatlon IC (U2). If pulses are present,
check for pulses at plin 11 of IC U4t. |f
pulses are mlsslng, check IC U41. If pulses
are present, check Module (HY1) and Resistor
(R409). Horlzontal or vertical sync is mlss-
Ing on a Monitor connected to the RGB VlIdeo
connector CN9. Check for horlzontal pulses at
pin 81 and vertical pulses at pin 79 of Anima-
tlon IC (U2). If pulses are missling at elther
pin, check IC U2, If pulses are present,
check plns 11 and 12 of connector CN9 for good
connectlions.



TROUBLESHOOTING (Continued)

SOUND

No sound from Right (CN3) or Left (CN4) audlo
Jacks. Type In and run +the followling Baslc
program:

10 POKE 12575233,3

20 POKE 12574721,2

30 POKE 12574721,0

40 SOUND 1000,10,255,0
50 SOUND 1000,10,255,1
60 GOTO 20

The program produces a .8 volt peak to peak
1000 Hz audlo slgnal at the RIght and Left
Audlo Jacks. |f there Is no audlo, check for
a 3V peak to peak waveform at plns 30 and 31
of +the Sound/Perlpherals IC (U3). NOTE: The
Intensity control on the scope must be at
maximum to see the waveforms. If waveforms
are mlissing, check IC U3, |f waveforms are
present, check for a 3V peak to peak waveform
at pins 1 and 7 of IC Ul4. |f waveforms are
missing, check voltages and components asso-
clated with pins 1 thru 14 of IC U14 and
Swltch Transistors (Q321 and Q331). An audfo
fllter (Reslstors R332, R333 and Capacltor
C332) 1Is used to filter the waveforms fo make
them smoother. A slgnal from Interface IC
(U7) is used to swltch the audlo fllter in and
out of the clrcult (thru IC U38 and Transls-
tors Q301, Q321 and Q331). The fllter should
be on while the above program is running. |f
waveforms at the Right and Left Audlo jJacks
have a ragged look check for pulses at pln 3
of IC U7 while the above program Is running.
If pulses are misslng, check IC U7. |f pulses
are present, check for pulses at pin 3 of IC
U38. If pulses are missing, check IC U38. |f
pulses are present, check voltages and compo-
nents assocfated wlth Switch Translstors
(Q301, Q321 and Q331). Note: The voltages
shown on +the schematic were +taken with the
audio fllter on.

SERIAL PORT

Serlal port does not work. Make a loopback
connector. Use a 25 pin female subminiature
D" (DB25) connector and connect pin 3 to pins
4 and 5, and plin 6 to pins 8, 20 and 22. Plug
loopback connector Into the serital connector
(CN6)s Type In and run the followlng Baslc
program:

10 CLS

20 POKE 12571136,192

30 POKE 12570624,192

40 PRINT PEEK(12570624) AND 60
50 POKE 12570624,192

60 PRINT PEEK(12570624) AND 60
70 LOCATE 1,1:60T0 30

The program wrltes to and reads from Interface
IC (U8) and displays the following numbers on
the Monitor screen:

U8A= 60
ugB= 0

If the numbers are not correct, check for
pulses at plns 8, 9 and 23 of IC U8 whlle the
program Is running. |f pulses are miIssing at
pin 23, check IC U37. |If pulses are present

at pln 23 and mlssing at plns 8 or 9, check IC
U8. If pulses are present at IC U8, check for
pulses at pins 6 and 11 of IC U38., |[|f pulses
are missing, check IC U38. |If pulses are pres-
ent, check for pulses at pins 3, 6, 8 and 11
of IC U39. If pulses are missing at any of
the plins, check Fliters (EM1534 thru EM1537)
and I1C U39, If pulses are present, check IC
U8. |If no problem Is found after performing
the above checks, type In and run the follow~
Ing Baslc program:

10 OPEN "COM1:300,N,7,1" FOR OUTPUT AS #1
20 FOR X =1 T0 100

30 PRINT# 1,"SAMS™

40 NEXT X

50 CLOSE #1

60 GOTO 10

While the program Is running, check for pulses
at plns 8 and 9 of IC U38. |f pulses are mlss-
ing at pin 9, check the Sound/Perlpherals IC
(U3). If pulses are present at pin 9 and mlss-
ing at pin 8, check IC U38. |f pulses are
present at pins 8 and 9, check IC U3,

PARALLEL PORT

Parallel port does not work. Make a loopback
connector. Use a 25 pin male submlnlature "D"
(DB25) connector and connect plns 9 thru 13 to-

gether. Plug loopback connector Into parallel
connector CN7. Type In and run the followling
Basic program:

>
10 CLS =
20 POKE 12575489,255 )
30 POKE 12571136,192 >
40 POKE 12574977,255 >
50 PRINT "U7A=";PEEK(12578849) AND 16 g
60 PRINT "UBA=";PEEK(12570624) AND 7 <]
70 POKE 12574977,0
80 PRINT "u7B=";PEEK(12578849) AND 16
90 PRINT "U8B=";PEEK(12570624) AND 7
100 LOCATE 1,1:G0TO 40
The program writes to and reads from Interface

IC°s (U7 and U8) and dlIsplays the followlng
numbers on the Monltor screen:

U7A= 0
UBA= 7
u7B= 16
usB= 0

While the program Is running, check for pulses
at plins 10 thru 17 and 23 of IC U7. |f pulses
are mlssing at pin 23, check IC U37. I f
pulses are present at pin 23 and missing at
pins 10 thru 17, check IC U7. [|f pulses are
present at IC U7 and numbers U7A and U7B on
the monltor screen are not correct, check IC
U7. If IC U7 Is good and numbers UBA and U8B
are not correct, check for pulses at pin 23 of
IC U8B. If pulses are mlssling, check IC U8,
|f pulses are present, check IC U8,

JOYSTICK

Joystick B (in mouse port 2) does not work,
Type In and run the folliowing program:

10 CLS
20 LOCATE 1,1

JHOAOWNOD
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TROUBLESHOOTING (Continued)

30 PRINT "X=";STICK(2)
40 PRINT "Y=";STICK(3)
50 PRINT "BP=";STRIG(2)
60 PRINT "BD=";STRIG(3)
70 60TO 20

The program reads the Joystick B port and dis-
plays four numbers on the Monitor screen. All
four numbers should be 0 when the Joystick Is

not belng operated. Number X should be -1
when the Joystick Is moved to the left and 1
when 1t Is moved to the right. Number Y

should be -1 when the Joystick Is moved to the
up poslition and 1 when moved to the down posi-
tlon. Number BP should momentarlly change +to
=1 when the Joystick button 1s pressed. Number
BH should be -1 whenever the button Is down.
If the X or Y numbers are not correct, check
for a loglc low at pin 10 of IC U15 when the
Joystick 1s moved to the left, low at pin 11
when moved to the up position, low at plin 13
when moved to the right and low at pIn 14 when
moved Yo the down posltlon. If any of +the
readings are not correct, check connector CN2
for good connections and check the Joystick.
If readings are correct, check for pulses at
pin 1 of IC U15. If pulses are missing, check
Animation IC (U2). If pulses are present,
check for pulses at pin 9 of IC U15 when the
Joystick Is operated In the left or up posi-
tions and at pin 12 when operated in the right
and down positions. |f readings are not cor=~
rect, check IC U15, |If the readings are cor-
rect, check Graphlics IC (U4). If BP or BD
numbers are not correct, check for a logic low
at pin 9 of Interface IC U9 whlle pressing the
Joystick button. If reading Is not correct,
check pin 6 of connector CN2 for good connec~
tions and check the Joystick button switch.
If readlng Is correct, check IC U7, If a Joy-
stick In port A does not work, refer to the
"Mouse" sectlon of thls Troubleshooting guide.

MOUSE PORT

Mouse Port (CN1) does not work. In and

run the following Basic program:

Type
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10 CLS

20 LOCATE 1,1

30 FOR X = 0 TO 6

40 PRINT X+1,MOUSE(X)
50 NEXT X:G0TO 20

The program reads the mouse movement and the
left button and displays seven numbers on the

Monitor screen. The fIrst number Indlcates
the number of tImes (up to three) the left
button s pressed wlthin 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 mouse 1s moved.
Number 4 and 5 should change when the left
button Is pressed after the mouse Is moved to
a new posltion. Numbers 6 and 7 should change
contlnuously when the left button 1s held down
and the mouse moved. |If numbers 2 and 3 do
not change when the mouse s moved, check for
pulses at plns 2, 3, 5 and 6 of Multiplexer IC
(U15) whlle moving the mouse. |f pulses are
missing at any pin, check connector CN! for
good connections and check the mouse. |f
pulses are present, check for pulses at pin 1

of IC U15. If pulses are misstng, check
Animation I1C (U2). If pulses are present,
check for pulses at pins 4 and 7 of IC U15

while moving the mouse.
Ing, check IC U15,
check Graphics IC (U4).

If pulses are mlss~
If pulses are present,

Check for a
IC (U7) while

Left mouse button does not work.
logic low at pIn 8 of Interface
holding the left button down. |f the readling
Is not correct, check pin 6 of connector CN1
for good connectlons and check the mouse. |If
the reading Is correct, check I1C U7.

RIght mouse button does not work. Check for a
loglc low at pln 33 of Sound/Peripherals {C
(U3) while holding the right button down. If
reading Is not correct, check pin 9 of con-
nector CN1 for good connections and check the
mouse. |f reading Is correct, check IC U3.



TROUBLESHOOTING (Continued)

DISK DRIVE INTERFACE TROUBLESHOOTING

If Disk Drive Interface Is defective, It may
not be possible to load programs on the Work—
bench diskette and Basic dlskette so the Compu-
ter can be wused to help +troubleshoot the
Drive. If programs won°t load, dlsconnect
Disk Drive slgnal cable and power connectors
(with the Computer Off) and make the following
checks Immediately after resetting (by press-
Ing Cirl and left and right Amiga keys) Compu-
ter.

Disk Drive motor does not turn on. Check log~
Ic readings at pins 13 and 17 of IC U8 Immedi-
ately after resetting Computer. PIn 13 should
be logic high for about 3 seconds, pulse for
about 3 seconds, go high for about 5 seconds
then contluously pulse about two +times a
seconds PIn 17 should be loglc high for about
2 seconds, pulse for about 4 seconds, then go
high and stay high. |f readings are not cor-
rect, check IC U8. |If readings are correct,
check loglc readings on pins 5 and 6 of IC U36
Immediately after resetting Computer. Pin 5
should be loglc low for about 3 seconds, go
high for about 5 seconds, then go low and stay
low. PIn 6 should be loglc high for about 3
seconds, go low for about 5 seconds, then go
high and stay high. |f reading Is not correct
at pin 5, check IC U5. If reading Is correct
at pin 5 and not correct at pin 6, check IC
U36.

motor turns On but Head Position
loglc readlings

Disk Drive

Motor does not operate. Check

PC1

at pins 10 and 11 of IC U8 Immediately after
resetting Computer. PIn 10 and 11 shou!d be
loglc high for about 3 seconds, pulse 3 tlimes
In 3 seconds, then go hlgh and stay high. |If
readings are not correct, check IC U8.

Disk Drive motor and Head Posltion motor
works, disk read functlon Is not working.
cs;;:k Interface IC U8 and Sound/Perlpherals IC
( .

Programs will load from diskettes but Computer
will not write to a diskette. Connect DIsk
Drive to Computer and load In Baslc. Type In
and run the following Baslc program to check
operation of the Write Protect clrcult:

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 i

The program will display "Write Protect Off"
on the Monitor screen If a not write protected
diskette Is Inserted In the Drive and "Write
Protect On" If a wrlite protected diskette Is
Inserted In the Drive. While the program Is
running, Insert a diskette In the Drive that
Is not wrlite protecteds |If the program Indi-
cates the diskette Is write protected, check
IC U7. If the program Indicates the diskette
Is not wrlite protected, check Sound/Peripher-
als IC (U3), Controller IC (U5) and IC (U36).

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

COMMODORE
AMIGA A500

PRELIMINARY SERVICE CHECKS

PREL IMINARY SERVICE CHECKS

This data provides the user wlth a time-
saving service tool which Is designed for
qulck Tsolation and repair of Computer System
mal functions.

Check all Interconnecting cables for good
connectlion and correct hook-up before makling
service checks.

Always turn the computer Off before connecting
or disconnecting connectors, boards, or periph-
erals.

Disconnect all external perlpherals from the
Computer system to ellmlnate possible external
mal functlons.

Replacement or repair of the Power Supply,
System Board, Keyboard. ODisk Drlve or connec—
tors may be necessary after the malfunction
has been Isolated.

TEST EQUIPMENT AND TOOLS
TEST EQUIPMENT

Digltal Volt/Ohm Meter

Logic Probe

Monltor with audio Input

DIsk Drive Tester or Test Program

TOOLS

Head Cleaning Equlpment

Contact and Switch Cleaner (non spray type)
Ph1lllps Screwdriver

Flat Blade Screwdrlver

IC Insertion and Removal Tools 40 plin, 48, 64,
84 pin

Low Wattage Soldering lron

DesolderIng Equipment

#1129 LAmp

HEAD CLEANING INSTRUCTIONS

Use a cotton swab or |Int-free cloth dampened
with 91% [Isopropy!l alcohol and dry with a
lint-free cloth or use a non-abrasive cleaning
dlskette.

SA” Howard W. Sams & Co.
™ 4300 West 62nd Street, P.O. Box 7092, indianapolis, indiana 46206 U.S.A.

The listing of any available replacement part herein does not Reproduction or use, without express permission, of editorial or pic-
constitute in any case a recommendation, warranty or guaranty torial content, in any manner, is prohibited. No patent liabllity is
by Howard W. Sams & Co. as to the quality and suitability of assumed with respect to the use of the information contained herein.

such replacement part. The numbers of these parts have been © 1988 Howard W. Sams & Co
compiled from information furnished to Howard W. Sams 8 Co. 4300 west 62nd Street, P.O. Box 7092, Indianapolis, Indiana 46206

by the manufacturers of the particular type of replacement part US.A
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PRELIMINARY SERVIC
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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.

@PowER SUPPLY

(A) Power supply dead. Check the power supply
voltages at Connector CN8., Check for 5V at
pin 1, 12V at pin 3 and -12V at pin 5. |if
voltages are misslng, disconnect the power sup~
ply from the System Board. Connect a jumper
from pin 2 to pln 4 of Connector CN8 and con-
nect a #1129 lamp from pin 1 to pin 2. Turn
the power supply On and recheck the voltages.
If they are stlll mlssling, check Fuses F1 and
F2 on Power Supply board.

(B) If the Fuses check good, check the adjust-
ment of Shutdown Level control (VR1), See
"Mlscel laneous Adjustments®,

(C) Power supply voltages are not properly reg-
ulated. Check the adjustment of the 5V Adjust
Control. See "Mlscellaneous AdJustments™.

@COMPUTER DEAD (Power Supply good)

(A) Dlsconnect the Keyboard from System Board
and turn the Computer On. If the Computer
starts working, troubleshoot the keyboard.

(B) |f the Computer 1Is stlll dead, check IC°s
Ut thru U7 by substitution.

@ SOUND

(A) No sound from left or right audlo Jacks
(CN3 and CN4), Check the Sound/peripherais IC
U3 by substitution.

(B) Sound waveforms are not being flltered.
Check the Interface IC U7 by substitution.

@KEYBOARD

(A) Keyboard dead. Check the keyboard cable
for contlnulty and check Connector CN13 for
good connectlons.

(B) Check Connector CN1 on keyboard for good
connectlons.

(C) Check Interface IC U7 on System Board by
subsf[fuflon.

(D) One key does not work. Clean the key con-
tacts.

@RGB AND COMPOSITE VIDEO

(A) No horlzontal or vertical sync. Check
Anlmation IC U2 by substltution.

(B) No video. Check Graphics IC U4 by sub-
stitution.

@SER IAL PORT

(A) Sertal port does not work. Check Connec~
tor CN6 for good connectlons.

v

(B) If the connectlons check good, check Inter-
face IC U8 and Sound/Perlpherals IC U3 by sub-
stitution.

‘@PARALLEL PORT

(A) Parallel port does not work. Check Connec-
tor CN7 for good connectlons.

(B) |f the connector checks good, check Inter-—
face 1C°s U7 and U8 by substitution.

DISK DRI VE h

(A) Disk Drlve operatlion 1Is erratic. Clean
the Drive Heads.

(B) If the operation Is stlll erratic, check

the Spindle Speed. See "Mlscel laneous
Ad justments™.
(C) Disk Drive motor will not turn On or wlli

not turn Off. Make sure the SELO Jumper Is
Installed on PJ3-0 on Drive.

D) If the Jumper Is Installed, check
Interface IC U8 on System Board by substi-
tution.

(E) Disk Drive Head bangs agalnst the Track 00
stop. Check Interface IC U7 on System Board
by substlitution.

(F) Disk Drive wlll not read from a dlskette.
Check the Sound/Perlipherals 1C U3 on System
Board by substitution.

(G) Disk Drive wll! not wrilte to a dlskette.
Check the operation of Write Protect Reed
Switch on Disk Drive.

(H) 1f +he Wrlte Protect Switch checks good,
check 1C°s U7, U5 and U3 on System Board by
substitution.

@MOUSE/JOYSTI CK PORTS

(A) Screen polnter does not move when the
Mouse Is moved. Check for pulses at plin 40 of
Animation IC U2, If pulses are mlssing, check
IC U2 by substitution.

(B If pulses are present at IC U2, check the
Graphics IC U4 by substitution.

(C) Left mouse button does not worke. Check
Interface IC U7 by substitution.

(D) RIght mouse button does not work. Check
Sound/Per Ipherais IC U3 by substitutlon.



PRELIMINARY SERVICE CHECKS (Continued)
SERVICE CHECKS (Continued)

(E) Joystick 1 or Joystick 2 stick does not
operate properly. Check for pulses at pin 40
of Animation IC U2. |If pulses are mlssing,
check IC U2 by substitution.

(F) |If pulses are present at IC U2, check
Graphlcs IC U4 by substitution.

(6) Joystick 1 button does not work. Check
Interface IC U7 by substitution.

(H) Joystick 2 button does not work. Check
Anlmation IC U2 by substitution.

Kol QIO

-

SPINDLE
SPEED
VR1

WRITE
PROTECT
SWITCH

@LIGHT PEN

(A) Light pen does not work. Check
Sound/PerIpherals IC U3 by substitution.

@TIME OF DAY CLOCK

(A) Time of day clock does not work. Check
Interface IC U7 and Controller IC U5 by
substitution.
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PRELIMINARY SERVICE CHECKS (Continued)
GENERAL OPERATING INSTRUCTIONS

BOOT UP

When the computer Is turned On, a plcture of
the Amiga Workbench diskette appears on the
Monltor screen. The Computer will automatical=
ly boot up on the Amiga Workbench DIskette
when It Is Inserted In the DIsk Drive and dis-
play an Icon of the Workbench DIskette on the
Monltor. To activate a window of flles on any
diskette, use the mouse to move the pointer to
the Icon and press the left mouse button
twice.

MOUSE OPERATION

Move mouse on a smooth surface to move polnter
on the Monitor screen. Move polnter to an
Icon and press left mouse button once to se-
lect lcon or twice to activate Icon. To view
the pulldown menus at +top of screen, hold
right mouse button down and move pointer to de-
slred menu. To select an Item from the menu,
move polnter to Item and release right mouse
button.

The keyboard can be used In place of mouse.
Use right or left Amiga (A) keys, shift key
and cursor keys to move polnter on screen.
Use right or left Amiga keys and left Alt key
In place of left mouse button. Use right or
left Amiga keys and right Alt key In place of
right mouse button.

BASIC

To load Baslic Into the Computer, Insert a disk-
ette with Basic on It In Drive. Cllick on Ba=-
slc diskette Icon twice to open the flle win-
dow. Click on Amiga Basic Icon twice to load
Baslc. A Baslc Command and Output window will
appear on Monitor screen along with a List win-
dow. To actlvate elther window, move polnter

to any polnt Inslde the window and press left
To type

mouse button once. In a Baslc pro-

gram, activate List window and type the pro-
gram In LIst window. NOTE: |f Ilne numbers
are used, they must be entered In Computer In
sequence. Amiga Basic will not automatically
sort |Ine numbers.

To save or load a program, actlivate Project
menu at top of screen (press right mouse but-
ton and move polnter to Project) and select
Save or Save As to save a program or Open to
load a program. Follow Instructions +that
appear on screen.

To save or load a program using the keyboard,
activate Command window, type SAVE and program
name enclosed In quotes and press Enter key to
save the program. Type LOAD and program name
enclosed In quotes and press Enter key to load
the program.

To view a IlIsting of a Baslc program, select
SHOW LIST from the WINDOWS menu or type LIST
In the Command WIndow.

To View a |ist of flles on a dlskette, acti-
vate Command window, type FILES and press
Enter key.

To run a program, select START from RUN menu
or type RUN In Command window and press Enter
k‘y.

To stop a program, select STOP from RUN menu
or press Ctirl and C keys.

To leave Basic, select QUIT from the PROJECT
menu or type SYSTEM In the Command window and
press Enter key.

RESETTING THE COMPUTER

Press Ctrl and Left and Right Amiga (A) keys
at same time to reset computer.

Vi



PRELIMINARY SERVICE CHECKS (Continued)
DISASSEMBLY INSTRUCTIONS

CABINET TOP REMOVAL

Remove six T10 torx screws from bottom (front
and rear edges) of cablnet and I1ft cablnet
top Off.

KEYBOARD REMOVAL

Remove cabinet tfop. Disconnect Keyboard Con-
nector CN13 from the System Board and ground
connector from DIsk Drive. LIft Keyboard out
of cablinet.

DISK DRIVE REMOVAL

four T10 ‘“torx
tabs holding top
Disconnect Keyboard

Remove cablnet +top. Remove
screws and stralghten four
shleld and remove shleld.

round connector from Dlisk Drive. Remove
hree phlilips screws from bottom of cabinet
holding Dlisk Drive. Disconnect Disk Drlve

connector and power supply connector and re-
move Drive.

SYSTEM BOARD REMOVAL

Perform DIsk Drive Removal procedures.
lease catch at front of System Board.
the front of board and siide It forward to re-
move. Remove capture nuts on ports on back
of board to remove bottom shield.

Re-
Lift up

POWER SUPPLY D|SASSEMBLY

Remove four philllps screws from bottom of
Power Supply and remove supply from case.

MISCELLANEOUS ADJUSTMENTS

POWER SUPPLY

SHUTDOWN LEVEL ADJUST

Connect the positive input of a voltmeter to
base of Switch Transistor (Q3A) on Regulator
Board. Connect the negative Input of volt-
meter to emitter of Q3A. AdJust the Shutdown

Level Control for 2.1V,
5V ADJUST

Connect the poslitive input of a voltmeter to

the 5V Source (clrcultrace 3). Connect the
negative to ground. Adjust the 5V Adjust
Control for 5.0V,

SPINDLE SPEED ADJUSTMENT

If a Disk Drive Tester that can provide a
readout of speed in rpm Is belng used, Insert
a diskette In drive and adjust Speed Control
(VR1) on Motor Control Board for a speed of
300 rpm #5rpm.

If a Disk DOrive Tester 1s not avallable,
center and paste the strobe pattern shown in
Flgure 1 on Drlve Motor Flywheel on botton of>o
Drive. Insert a Diskette 1n Drive and closemQ©
the drive door. Type In and run the program==

listed "“Continous Operatlon of Disk Drive" +to 3
keep the Drive runnlng. View the pa‘Her‘n>
under a flourescent |lght. View the Insldegy,
pattern if a cycle Ilight Is belng used andg;u
outside pattern 1f 60 cycle lights are being M
used. Adjust Speed Control (VR1) wuntlil the
pattern appears to stand still.

\\ & 7/

Q\\\\SOI,,,’
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REPLACEMENTS PARTS AND DESCRIPTION

F1 2A Fuse

F2 5A Fuse

U1 CPU IC 5CN68000CBN64

uz2 Animation (Fat Agnus) 1C 8370

U3 Sound Peripherals (Paula) 8364R7
u4 Graphics (Denlise) 1C 8362R8

us Controller (Gary) 1C 5719

ué ROM 1C HN62402

u7 Interface IC 8520A-1

us Interface IC 8520A-1

vil



PRELIMINARY SERVICE CHECKS (Continued)

F2

F1

VR2 VR1

(© @

POWER SUPPLY
Vil



PRELIMINARY SERVICE CHECKS (Continued)

DISK DRIVE - TOP VIEW
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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 Keyboard can 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 Keyboard and carefully rinse the Keyboard printed circuit board with 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 preserve proper 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 stot 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 is being changed periodically. Use caution when cleaning anti-glare screens, to
preserve the glare-reduction feature.
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ALIGNMENT

EQUIPMENT REQUIRED

A test program or Disk Drive Tester Is re-
qulired which wlll turn On the Disk Drive,
select side O or 1 and step the head to the
track specified In the allgnment procedures.
Use Dysan Analog Alignment Dlskette 350/2A
when an Allgnment Diskette is specifled In the
alignment procedures. NOTE: The Dysan Allgn-
ment Dlskette has only allgnment patterns on
It and does not contaln any allgnment pro-
grams. WARNING: Do not leave the Allgnment
Diskette In the Drive whlle checking voltages
or waveforms unless specifled In the alignment
procedures. The test equlipment may cause the
Disk Drlve circults to erase sectlons of the
al Ignment dlskette even If it Is write protect-
ed.

DRIVE TRACK PROGRAM

The followlng Baslc program can be used to se-
lect drive 0 or 1, slde O or 1 and step the
head fo the deslired track. To select a dlf-
ferent drive or slde, stop the program and re-

run 1+,

10 CLS:POKE 12571392, 255

20 INPUT "ENTER DRIVE NUMBER (0O or 1): ";D

30 INPUT "“ENTER SIDE NUMBER (0 or 1): ";H

40 IF D = 1 AND H =1 THEN L = 104:G0TO 70

50 IFD=1ANDH =0 THEN L = 108:G0TO 70

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

70 OTR = 0: CTR = 97: GOSUB 170

80 INPUT "ENTER TRACK NUMBER: ";TR

90 IF TR OTR THEN CTR = TR = OTR:0TR =
TR:GOSUB 120

100 IF TR OTR THEN CTR = OTR - TR:0TR =
TR:GOSUB 170

110 60TO 220

120 FOR X = 1 TO CTR

130
140
150
160
170
180
190
200
210
220
230
240

POKE 12570880, L

POKE 12570880,L + 1

FOR T= 1 TO 10: NEXT T

NEXT X:RETURN

FOR X = 1 TO CTR

POKE 12570880,L + 2

POKE 12570880,L + 3

FOR T =1 TO 10:NEXT T

NEXT X:RETURN

PRINT "PRESS ANY KEY TO STOP"
POKE 12570880,L + 3

A$ = [INKEY$:IF A$ = "» THEN 230 ELSE 80

SPINDLE SPEED ADJUSTMENT

If a DIsk Drive Tester that can provide a
readout of the speed In rpm 1Is belng used,
Insert a diskette In the drive and adjust
Speed Control VR! on the Motor Control board
for a speed of 300 rpme +5 rpme If a Dlsk
Drive Tester 1s not avallable, center and
paste strobe pattern shown In Figure 1 on
Drive Motor flywheel on the bottom of Drlve.

Insert a Diskette In Drive and close drive
door. Type 1in and run the program |[Isted
under "Contlnuous Operatlon of Disk Drive" to

keep Drive running. Vliew pattern under a fluo-
rescent |light. Yiew Inside pattern If a 50
cycle light Is belng used and outside pattern
If 60 cycle |lghts are being used. Adjust
Speed Control VR1 wuntil pattern appears +to
stand still.

STROSE
PATTERN

Figqure 1

RADIAL HEAD AL IGNMENT

Connect the channel A Input of a dual +trace
scope to TPi1-1, channel B Input to TP1-3 and
scope ground to TP1-2, Connect external trig-
ger Input to pln 4 of IC I1C4 and set trigger
to negative slope. Set scope to add mode wlth
one channel Inverted, sweep tIme to 20 ms and
voltage range to 50 mv. Set both scope Inputs
to AC coupling and probes to X! attenuatlon.
Insert Allgnment Diskette Into Disk Drive.
Turn On Drive and step the Head to Track 40,
Side 0. The cats-eye pattern shown In Figure
2 should be displayed on scope.

Figure 2

The amplitude of the two lobes must be within
70% of each other. 1f lobes are out of toler-
ance, loosen two screws holding the Head Posl-
tion Motor (M1) (see the Disk Drive Mechanical
top photo). Adjust the Motor until the +two
lobes are equal In amplitude and tighten motor
mount screws. Check adjustment by stepping
the Head to Track 80 and back to Track 40,
then to Track 0 and back to Track 40, checklng
the lobes each tIme the head Is on Track 40.
Select slde 1 and check the Radial allgnment
of Head 1 using the above procedures. Check
Track 00 Detector adjustment after performing
the Radlal Head Allgnment.

AZIMUTH CHECK

Use the same setup and connectlions used under
"Radial Head Allgnment"., Set scope sweep to
5 ms. insert Allgnment Diskette In Drive,
turn Drive On, select side O and step the Head
to Track 40. Confirm that the pattern appears
as shown In Flgure 3. The amplitude of bursts
1 and 4 must be equal to or less than the amp-
|itudes of bursts 2 and 3.

Figure 3
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ALIGNMENT (Continued)

TRACK 00 DETECTOR ADJUSTMENT

Connect a scope to TP1-1 and set sweep tIme to
10 us. Set voltage range to 50 mv wlth probe
set to X1 attenuation. Insert Allgnment Disk-
ette Into Disk Drive. Turn Drlive On and step
Head to Track 00. A 62.5 kHz signal should be
dlsplayed on the scope. I|f the 62.5 kHz slig-
nal Is not present, step Head forward or back-
ward untll the slgnal Is present, Indicating
the Head Is on Track 00. Connect Input of a
voltmeter to TP3. Check for .1 volt when the
Head Is on Track 1 and more than 3 volts when
the head Is on Track 2. |f readings are not
correct, set Head to Track 1., Loosen Track 00
Detector mounting screw and adjust detector un-

t1l the voltage Jumps from 3 volts or more to
.1 volts. Tighten mounting screw and recheck
ad Justment.

INDEX DETECTOR ADJUSTMENT

Connect channel A Input of a dual trace scope
to TP1-1, channel B Input to pin 4 of IC IC4
(Index pulse). Set scope display to channel
A, voltage range to 20 mv, probe to X1 attenua-
tlon and sweep to 50 us. Set channel B Input

to noninverting mode and trigger scope on chan-

nel B with +rigger set to negative slope (to
trigger on +the leading edge of +the Index
pulse).

Insert Alignment Diskette In Drive and close
Drive door. Turn Drive On, select side O and
set Head to Track 40. The waveform shown In
Flgure 4 should be displayed on the scope. Con-
firm that the first peak of the timing burst
occurs 400 us +/- 200 us after the start (lead-
Ing edge of the Index pulse) of the sweep (see
Figure 4). |f Index Detector Is out of adjust—
ment, loosen the screw holding Index Detector
for 400 us +/- 200 us, see Dlsk Drlve Mechani-
cal Bottom View photo.

Figure 4

IC PINOUTS & TERMINAL GUIDES

1 3 6 7 9 n
2 4 6 8 10 12 14

: DISK DRIVE
| 45 43 41 39 37 35 33 3 IDENT 33 31,29 27 25 23 o
44 42 40 38 35 34 32 32 30 28 26 24

| nnnninnhninnnn| nnnnnnnni

46 O 30 34 O 522 1 16 1
| a7d 553 35 = 2 15 2 13
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TROUBLESHOOTING

If a Computer 1s used tfo operate the Dlsk
Drive In place of a DIsk Drive Tester, the
followling Baslic programs can be used to oper-
ate the Drive In different modes.

CONTINUOUS OPERATION OF DISK DRYVE

Use the followling program to keep Drive O
running In read mode. Change number 119 1In
Ilne 20 to 111 to make Drive 1 run continu-
ously. NOTE: A diskette must be Inserted In
the Drive for the program to operate properly.

10 POKE 12571392,255
20 POKE 12570880,119:60T0 20

WRITE PROTECT/TRACK 00 CHECK

The followling program can be used to check the
operation of Write Protect and Track 00 Detec-
tors In Drive 0. A diskette must be in the
Drive for the program to operate properly. The
program displays on +the Monltor screen the
Write Protect status of the diskette In the
Drive and Indlicates wheather the Head Is on or
off Track 00. The Track 00 Indlcatlon should
change when +the Head 1Is manually pushed off
and on Track 00. Change number 119 In Ilne 30
to 111 to check Drive 1.

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

PROGRAMS

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 1,1:60T0 30

HEAD POSITION MOTOR

The followlng program contlnuously alternates
the Disk Drive Head between Tracks 00 and 40
on Drive 0. To operate Drive 1, change number
116 in line 70 to 108, 117 In Iine 80 to 109,
118 In line 120 to 110 and 119 In line 130 to
111. It is not necessary to Insert a diskette
in the Drive.

10 CLS:POKE 12571392,255
20 CTR = 96:60SUB 110

30 CTR = 40:608UB 60

40 GOSUB 110

50 GOTO 30

60 FOR X = 1 TO CTR

70 POKE 12570880,116

80 POKE 12570880,117

S0 FOR T = 1 TO 10:NEXT T
100 NEXT X:RETURN

110 FOR X = 1 TO CTR

120 POKE 12570880,118

130 POKE 12570880,119

140 FOR T = 1 TO 10:NEXT T
150 NEXT X:RETURN
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SCHEMATIC NOTES

DISK DRIVE

Yoltages, waveforms, and loglc readings taken
while uslng a Disk Drive Tester set-up to do a
continuous Random Seek-Read/Write operatlon
(head stepping rate set to 10 msec). Readlngs
shown were taken when the disk drive head Is
not moving (drive Is In read or wrlte mode)
unless noted.

NOTE: Insert a formatted diskette (not write
protected) In the Drive.

n Probe Indlcates P when head Is moving.

(5) Probe Indicates L when head Is moving
In and H when head Is moving out from
the center of the dlskette.

(6) Probe Indlcates H 1f diskette Is write
protected.

(7) Probe Indicates L 1f diskette is wrlte
protected.

(8) Probe Indicates H when the head 1s on
track 00 and L when off track 00.

(9) Probe indicates L when the head is on
track 00 and H when off track 00.

(1) Probe Indicates H when head 0 Is select-
ed, L when head 1 Is selected.

(13) P;gbe Indlcates H when drive motor Is
(o] .

(17) Pr?be Indicates * when drive motor is
offt.

(19) Probe Indicates L when In write mode, H
when In read mode.

(20) Probe indicates L when on tracks 0 thru
59, H on tracks 60 thru 79.

(21) Probe Indicates H wlth no diskette In
Drive.

LOGIC CHART

PIN PIN PIN PIN

NO. IC1  NO. ICI  NO.  IC1 NO. IC3 IC4

1 P(5) 21 H 41 H() + H L(6)

2 P11y 22 H 42 H(1) 2 H H(T) »Q

3 H( 23 H 43 H 3 H( P gg

4 P 24 L 44 H 4 L P o=
>

5 P 25 L 45 L 5 L P o

6 P(11) 26 L 46 L 6 H(1) P @O

7 P19 27 L 47 L(8) 7  H() L gr:g

8 P(19) 28 L 48 P 8 H H

9 H 29 H 49 P 9 H L

10 L 30 H 50 L(6) 10  H(1) H(9)

1 P 31 H 51 P 1 L L

12 P 32 L 52 P 12 L P

13 H 3 P 53 H 13 L P

14 H 34 L 54 L 14 H(D H

15 L(6) 35 H 55 L 15 L

16 H(9) 36 L 56 H 16 H

17 P 37 L(20) 57 P(19)

18 P 38 H(1) 58 H

19 L(21) 39 H(H 59 L(13)

20 H 40 .1V 60 H(1)




TROUBLESHOOTING

TEST SETUP

Use a DIisk Drive Tester capable of steppling
Drive Head to a speclfic track and writing +to
and reading from a diskette. |f a Computer is
used, connect a known good Drive to the Compu-
ter as Drive 0. Connect the defective Drlive
as Drive 1. Use Drlive 0 to load any programs
needed to check the defectlve Drive. If a
tester Is not avallable the baslc programs
ITsted under "DIsk Drlve Programs" can be used
to help troubleshoot the Drlve.

WARNING: It 1Is posslble for a defectlve DIsk
Drive to write on or erase Informatifon on a
diskette even If It Is wrlte protected. Check
the DIsk Drive by flrst using a diskette that
has programs or data that have been backed up
on another diskette.

Check all Jumpers on the Disk Drive for cor-
rect positions and all connectors for good con-
nectlons before starting the +troubleshooting
procedures.,

HEAD CLEANING INSTRUCTIONS

Use a cotton swab or |int-free cloth dampened
with 91% |Isopropyl alcoho! and dry with a
lint-free cloth or use a non-abrasive cleanling
diskette.

OSCILLATOR

Verify that the Controller IC (IC1) osclllator
is worklng by checking for a 4.0MHz waveform

at pin 12 of ICl. If waveform is missing,
check Capaclitors (C9 and C10), Crystal Xtal
and IC1t,

WILL NOT READ

with data on 1+, In the
Drive and close Drive door. Set Drilve Tester
to operate Drlve continuously In the read
mode. While the Drive 1s running, check for
Index pulses at pIn 4 of IC4. If pulses are
mlssing, refer to the "Index Detector" section
of thls troubleshooting gulde. |f pulses are
present, check the waveforms at test points
TPi-1 and TP1-3. If waveforms are mlssling,
check Drive Head (M4) windings for continulty,
check voltages and components assoclated with
plns 1 thru 26 and 34 thru 44 of Read/Write
Amp (I1C2) and check IC2. 1f waveforms are
present, check the Read pulses at pln 33 of IC
IC2 with a scope while opening and closing the
Drive door. There should be a notlceable
change In the waveform. If there Is no
change, check voltages and components assoclat—
ed with 1C2. If the Read pulses check good,
check for pulses at plns 5 and 6 of I1C4, |If
pulses are mlssing at pin 5, check Controller
(Icn. If pulses are present at pin 5 and
missing at pin 6 check C4,

Insert a dlskette,

WILL NOT WRITE

Insert a blank dlskette (not write protected)
In the Drive and set Drive Tester to do a con-
tlnuous write operation., While Drive is run-—
ning, check for Index pulses at pln 4 of IC4,
If pulses are missing, refer to the "Index
Detector" section of this troubleshooting

guide. If pulses are present, check for a
loglc high at pln 2 of I1C4. If readlng Is not

correct, refer to the "Write Protect Does Not
Functlon" section of this +troubleshooting
guide. If readlng 1Is correct, check for

pulses at pins 7 and 8 of Controller (IC1).
If pulses are missing, check ICl. If pulses
are present, check voltages and components
assoclated wlth Read/Write Amp (1C2) and check
Head windings (M4) for continulty.

WRITE PROTECT DOES NOT FUNCTION

Check for a loglc low at pln 15 of Controller
(IC1) with a not wrlte protected diskette in-
serted In the Drive and a loglc high with a
write protected diskette 1In the Drive. | f
readings are not correct, check pin 6 of Con-
nector (PJ7) for good connections and check
the operation of the write protect detector.
If readings are correct, check for a logic low
at pln 50 of IC1 with a not write protected
diskette In the Drive and loglc high with a
write protected diskette In the Drive, I f
readings are not correct, check ICl. Lf
readlngs are correct, check |C4.

HEAD POSITION MOTOR

Head Positlon Motor (M2) does not work. Set
the Drlive Tester to continuously move the Head
between any two Tracks. Whlle Head s moving,
check for pulses at plns 1 and 3 of Controller
ICl, If pulses are missing at pln 1, check
Reslistor (R6). If pulses are mlssing at pln
3, check Reslstor (R5). If pulses are pres-
ent, check for pulses at pins 39, 41 and 42
and a loglc high at pin 43 of ICl. |f read-
Ings are not correct, check ICl. If readings
are correct, check Motor Drlver (1C3), check
plns 1 thru 4 of connector PJ6 for good connec-
tlons and check Motor (M2) windings for con-
tinulty.

DRIVE MOTOR

The Drlve motor will not turn On or will not
turn Off. Use the Drive Tester to select the
Drive and turn the Drive motor On. Check for
a loglc low at pins 4 and 59 of Controller
(1C1)s  If readlng Is not correct at pin 4,
check that the Jumper 1Is Installed on the
correct Drive Select plns (PJ3-0 thru PJ3-3)
and the connections are good and check Reslis—
tor R7. If reading Is not correct at pin 59,
check Reslstor (R8). |f readings are correct.
Use the Drive Tester to turn the Drive On and
Off and check for .1V at pin 40 of IC1 with
the motor On and .6V with the motor On. If
readings are not correct, check ICl. |f read-
Ings are correct, check for OV at the collec-
tor of Motor Switch Translistor (Q5) with the
Drive On and 3.8V with the Drive Off. I|f read-
Ings are correct, Check plins 3 and 7 of connec~
tor PJ7 for good connections and check the
Motor Control Board. |f readings are not cor-
rect, check voltages and components connected
with Motor Switch Transistors (Q4 and Q5).

TRACK 00 DETECTOR

The Drive Head bangs agalnst the Track 00
stop. Check for a loglc low at TP3 with the
Head pushed back to Track 00 and a logic high



TROUBLESHOOTING (Continued)

with the Head off Track 00. |If readings are
not correct, check Reslstors (R23 and R25),
check pins 1, 2 and 3 of Connector (PJ4) for
good connectlions and check the operation of
the Track 00 Detector (M1). |If readlngs are
correct, operate the Drive In continuous read
mode and check for a logic high with the Head

on Track 00 and loglc low wlth the Head off
Track 00. If readings are not correct, check
Controller (IC1). If the readings are cor-

rect, check I1C4.
INDEX DETECTOR

Insert a diskette In the Drive and close the
Drive door. Set Drive Tester to operate the

Drive contlinuously In Read mode. Whiie +the
Drive is running, check for pulses at pin 17
of Controlier (IC1). If pulses are mlssing,
check Capacltor (Ci1), Resistors (R17, R18 and
R20), check plin 2 of Connector (PJ7) for good
connectlons and check +the Index Detector on
the Motor Control Board. If pulses are pres-—
ent, check for pulses at plns 3 and 4 of |IC4.
If pulses are mlssing at pin 3, check Control-
ler (IC1)s If pulses are present at pin 3 and
missing at pln 4, check IC4,
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GridTrace LOCATION GUIDE

10

C1
C2
C3
C4
C5
C6
Cc7
c8
C9
c10
ci
c12
C13
C15
C19
C20
c21
C22
C23
C24
C25
C26
D2
D3
IC1
1C2
1C3
1C4
L1
L2
L3
L4
L5
L6

B-9
B~9
c-9
c-9
A-7
A6
A-8
E-5
H-3
H=3
H-2
K=7
K=7
6-3
D-1
D-1
E-1
E-2
F-2
E-2
E-3
E-3
C-4
Cc-5
H=5
c-2
K=6
E-5
c-8
A-7
Cc-8
E-1
F=2
F-1
0-8
H-8

B~5
C-4

J=1
=1

A-5

C~1
D-1
E=2

R40
R41
R42
R43
RM1
TP1-1
TP1-2
TP1-3
3

F-2
F-3
E-3
F-4
F-8
F-1
F-1
F-1
B-6

*Located on Bottom
of board.
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DISK DRIVE BOARD

1234[5678
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PIN 4
IC4

TP3
TP1-3

TP1-2

TP1-1

INDEX
DETECTOR
SCREW

SPEED
CONTROL
VR1

DISK DRIVE - BOTTOM VIEW
1
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DISK DRIVE BOARD
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