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2.
3.

4.

5'
6'
7.

8.

9.

10.

11.

12.

13.

14.

15.

16.
17.

SAFETY PRECAUTIONS

Use an Isolation transformer for servicing.
Maintain AC Ilne voltage at rated Input.

Remove AC power from the Computer system before servicing or Instal |-
Ing electrostatically sensitive devices. Examples of +typicai ES
devices are integrated circults and semiconductor "chip" components.

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

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

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 sufficient to damage semiconductor devices.

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

Periodical ly examine the AC power cord for Jamaged or cracked |nsula-
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, especially to chlildren, 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 Offe Do not place the Computer system near possible water
sourcese.

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

Do not allow anything to rest on AC power cord.

Unp lug AC power cord fram outlet before cleaning Computer system.

Never use |lquids 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 I|ine.
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DISASSEMBLY INSTRUCTIONS

CABINET REMOVAL Remove four screws holding metal plate on
. 4 bottom of Drive A and remove plates Remove

Turn two screws located on the rear panel at 1wo screws from each side of Drive A and

the top corners until they become loose (they remove Drive from holder. Remove four screws

do not have to be completely removed). Slide from bottom of Hard Disk and remove holder for

the top cablnet forward about 1/2 Inch and Drive A,

I1ft up to remove.

POWER SUPPLY REMOVAL

CABINET BOTTOM
—_— Unplug power cable from rear of Computer.
Turn the unit upslde downe Turn two screws Remove two screws holding fan cover located on
located on the rear panel at +the bottom botfom corners of cover. Push cover down and

corners until +they become looses Slide the pull to remove It. Remove cablinet top.

bottom cabinet forward about 1/2 Inch and 1ift Unplug fan Connectors and remove screw holding

= up to removee. ground wire. Remove DIisk Drives. Disconnect
e power cables from front of power supply.
BUS EXPANSION BOARD REMOVAL Remove one screw from left slde and one screw

from In front of Power Supply holding supply

B Remove cablnet top. Remove all the expansion 1o chassis. Sllde Power Supply towards Bus
e boards that are plugged Into the Bus Expansion Expansion Boarde LIft Power Supply out of

Board. Loosen screws securing 5V DC and chassls.

ground terminalse. Remove 5V DC and ground

I power cables from the connect polntse Remove KEYBOARD DISASSEMBLY

‘e five screws holding Bus Expansion Board +to O
chasslise Slifde Bus Expansion Board toward Turn Keyboard wupside downe Remove 'I'hreem

Power Supply 1o unplug board from Display phllllps screws. Use a flat blade screwdrlver

Control ler Boarde LIft Bus Expansion Board 1o push back (one at a time) three plastic

?3 out of Computers latches while Iifting up on bottom cover.m
Remove bottom and top coverse To remove aN
DISPLAY CONTROLLER BOARD REMOVAL key, pull Key cap offes Squeeze In two tabs
» holding Key In slot and 11t Key out of Key- OO
e Remove cablnet top and bottome Unplug 15V DC  board.
power cable from the rear of Display
® . Controller Boarde Loosen two screws holding To remove the clrcult board from the metal
o 5V and ground power terminals to Bus Converter frame (with keys), remove two hex stackingg
w3 Boarde Remove two screws holding Display Con- bolts holding the game controller connector.O

troller Board retalning bracket to rear panel. Remove two nuts and 19 screws from the back ofM

Set Computer on 1Its right side. Remove four the Keyboard. Carefully |11ft the clrcuH'm>
screws (one located at front, one on side and board off the metal frame and note the fypew;
o two at rear of panel) holding left slde metal and position of the plastic spacers for theS —
= panel to chassls and remove panel. Remove one  sScrews.

screw (located next to 5V and ground power :
terminals) holding Display Controller Board to POWER SUPPLY DISASSEMBLY c

-9 chassise Loosen two screws that secure 5V and »
ground power termlinals tfo System Boarde Remove 1wo screws from right side of Power
Unplug Display Controller Board from Bus Con- Supply case. Remove one ground screw from
verter Board and System Board. fronte Remove 1wo screws from top rear of

- cases Slide two boards out of case along wlth
SYSTEM BOARD REMOVAL rear panel.

Disconnect all cables from rear panel. Remove
cabinet top and bottom coverse. (Remove
Display Controller Board.) Unplug 12V power
cable from System Board (located next to 5V
and ground power termlnals.) Unplug Disk
Drive Cable from right side of System Board.
Remove seven screws holding System Board +to
chasslse Squeeze plastic cllp at front center
of System Board and I1f+ board out of chasslse

DISK DRIVE REMOVAL

' To remove Drives from chassls wuse a

-3 screwdriver to push down metal tab {ocated
directly under Drives at center. While
holding tab down slide Drives forward about 1
Inche Remove DIsk Drive cables and power
cables from rear of Drives.

ARROWS ON IC'S INDICATE PIN 1 UNLESS NOTED

HOTE:
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GENERAL OPERATING INSTRUCTIONS

POWER ON SELF TEST

A Power On sel f-test is automatically
performed each time the Computer Is turned One
Several dlagnostic tests are performed and, If

a problem Is detected, an error message will
be displayed on the Monltor Screene For an

exp lanation of the varlous error codes, see

the "Computer Self Test" section. If no
problems are detected, a IIst of the areas
tested are displayed on the Monitor screen

with the word PASS, the Computer beeps once
and boots from the Floppy or Hard Disk Drive.

BOOT UP

Insert a bootable diskette into Disk Drive A
and turn the Computer On. The Computer will
automatically boot up from +the diskette 1In
Drive A. |If a Hard Disk Is installed and it
has DOS on 1t, the Computer will boot up from
the Hard Disk If no diskette Is Inserted In
the Floppy Disk Drive.

DOS (DISK OPERATING SYSTEM)

To get a list of flle names on the diskette In
the current Disk Drive, type DIR and press the
ENTER keyes To specify a Drive that Is not the
current (default) Drive, type the drive letter
with a colon after DIR (DIR B:).

To run a program (wlth a JEXE or .COM
extenslon) on a diskette, type the name of the
program and press the ENTER key.

USING BLANK DISKETTES

A blank diskette must be formatted before It
can be used to save programs or data. A
formatted dlskette must contaln DOS or a
Start-up program before the Computer will boot
up usling that diskette,

To format a diskette, Insert a dlskette
contalning a Format program Into Drive A.
While In DOS, type the name of +the format
program and press the ENTER key. Follow the
Instructions that appear on the Monitor screen
to format blank diskettes.

NOTE: Formatting a dliskette will wipe out any
programs previously placed on the diskette.
The Computer automatically defaults +to the
current Drive If the destination Drive Is not
speciflede Be sure to speclfy the destination
Drive that has the diskette to be formatted or

the program diskette In the default Drive may
be rulned by default action.

34

BASIC

To load Basic, first boot up on DOS. Insert a
diskette with Basic on It Into the Drive. Type
the name of the Basfc (usually BASIC or
GWBASIC) and press the ENTER keye To return to
DOS from Basic, type SYSTEM and press the
ENTER keys.

To view a list of the flles on a diskette in
the current Drive, type FILES and press the
ENTER key. Type FILES "B:*,*" and press the
ENTER key to Ilst flles from Disk Drive Be
Type FILES "A:¥,*" +o |Ist files from DIsk
Drive A 1f it 1Is not the current (default)
drivee

To load a program In Baslic from a diskette,
type LOAD and the name of the program enclosed
In quotes and press the ENTER key.

To save a program, type SAVE and the name of
the program enclosed in quotes and press the
ENTER keye

To run a program In Basic, type RUN and press
the ENTER keyes To stop a Baslc program press
the Ctrl and BREAK (SCROLL LOCK) keys at the

same time.

NOTE: Some programs will disable or not
recognize the Ctrl and BREAK keys to prevent
the user from stopping the program while 1t is
runninge

RESETTING THE COMPUTER

Press the Reset Button (located under the DIsk
Drives) or press the Ctri, ALT and DEL keys on
the keyboard at the same tIme to reset the
Computer.

HARD DISK DRIVES

A physical (low level) format must be
performed and DOS partitions set up on a new
Hard Disk Drive before DOS can do a loglical
format on the Drive. A physical format
program 1s Included on the Systems Diagnostic
Diskette that comes with the Service Manual on
the 6300 Plus computer. The Service Manual
(#845657113) 1Is avallable from AT3Te A DOS
partition program (FDISK) and logical format
program (FORMAT) are normally Included on the
DOS difskettes

RO16

RO4

RO56 RO43

ROS5 RO35  RO51

ROS2

RO54

RO22

ROZ6

RO71

ROZ0

RO1S

RO28

RO32

=12.1V{A)

4

RO33

RO34

RO8

ROAD

RO7

14.2Y (A)
RO9

12.1V(A) 5.2 (A)

RO41
RO42
RO14
RO25
RO24
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GENERAL OPERATING INSTRUCTIONS (Continued)

COMPUTER SELF TEST
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The Computer performs a self test every time
it Is turned One. |If no problems are detected,
the name of each section tested will be
displayed on the Monitor screen along with the
word PASS, The Computer will then beep once
and start booting from the Floppy Disk Drive
or the Hard DIisk Drive. If a problem Is
detected, an error message will be displayed
on the Monltor Screen and also sent to a
printer connected to the Parallel Port. Use
the following chart to determine the area of
the problem and any possible IC's that may be
bad:

ERROR MESSAGE PROBLEM
CPU Fatll Bad CPU (IC 4D)

ROM Module Fatll Bad ROM (IC's 6J and 6K)
DMA Timer Fall Bad Channel 1 Timer (IC
70)

DMA Control Fall Bad DMA Controller (IC
7BB on Daughter Board)

Interrupts Fall Software Interrupt
fallure

Interrupt Fall HO Timer Channel O INT REQO
not functioning (IC 1Q)
Interrupt Fall H1 Keyboard Controller INT
REQ1 not functioning
(IC's 1Q and 8W)
Interrupt Fall H2 170 Board INT REQ2 not
functionlng (IC 1Q)
Interrupt Fatl H3 1/0 Board INT REQ3 not
functioning (IC 1Q)
Interrupt Fall H4 Sertal Interface INT REQ4
not functloning (IC's 10

and 3Q)

Interrupt Fall H5 1/0 Board INT REQ5 not
functioning (IC 1Q)

Interrupt Fall H6 Floppy Disk Controller
INT REQ6 not functloning
(IC's 1Q and 8T)

Interrupt Fall H7 Paral lel port INT REQ7
not functloning (IC's
19, 5Y and 7Y)

RT Clock Fatl Real Time Clock reglsters
not functioning (IC 10W)

RT Clock Fall:NR No response from 8254
Interrupt (IC 7Q)

RT Clock Fatl:LO Low end 8254 Interrupt Is
gu‘l’ of speciflications (IC
(0]

RT Clock Fall:HI High end 8254 Interrupt
Is out of specifications
(Ic 7Q)

If a defect Is found while testing the RAM, an
error message In the following format should

appear:
aaa kb RAM Fall:bb:yccc:ddddseeece: ffff

aaa Last bank tested In decimal 8
bb Configuration of RAM
01 =128 KB total RAM O
02 = 256 KB total RAM n
03 =512 KB total RAM N
05 = 640 KB total RAM o0
y Bank (128 KB) with defective RAM
1 =Bank 1 on System Board
2 =Bank 2 on System Board
3 thru 4 are reserved =
cce Segment of defective RAM (o]
dddd Of fset of defective RAM o
eeee Data written to the RAM ﬂ
ffef Data read from the RAM o 1_’|
@
s
h
-
c
(72}
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o« 8 8 & &
—%— Circultry not used In some verslons. (1) Probe Indicates P when head Is movinge. E i 2 g Exd oxa
--- Clrcultry used In some versions. (2) Probe Indicates H 1f a double density S & z & §g§ 22
® See parts I1st. Diskette (360KB) Is used. £ 2 ® Z g &
<+ Ground (3) Probe Indicated L if a double denslty 0
Item numbers In rectangles appear In the Diskette (360KB) Is used. _
alignment/adjustment Instructions. (4) Probe Indicates H when head is moving In
Supply voltage malntalned as shown at In- and L when head s moving out from the
pute center of the diskette.
Voltages measured with digltal meter. (5) Probe indicates L when head Is moving in
and H when head is moving out from the
Waveforms taken with +triggered scope and center of the diskette.
Sweep/Time switch 1In Callbrate position, (6) Probe Indicates H If diskette Is write
scope Input set for DC coupling on 0 protected.
reference wltage waveforms. Switch fo AC  (7) Probe Indicates L If diskette Is write
Input to view waveforms after DC reference protected.
ts measured when necessary. Each waveform (8) Probe Indicates H when the head Is on
fs 9cme width with DC reference woltage +rack 00 and L when off track 00 L
given at the bottom Iine of each waveform. (9) Probe Indicates L when the head Is on
track 00 and H when of f track 00.
Time In psec. per cm, given with p-p (10) Probe Indicates L when head O Is
reading at the end of each waveform. selected, H when hed 1 1s selected.
Terminal ldentificatlon may not be found on (11) Probe tndicates H when head O is
unlt, selected, L when 1 Is selected.
Reslisfors are 1/2W or less, 5% unless (12) Probe Indicates L when drive motor Is ¢
noted. offe g =
Value In () used In some versionse (13) Probe Indicates H when drive motor Is = -
Logic Probe DIsplay of fe
L = Low (14) Probe iIndicates P when a key Is pressed.
H = High (15) Probe Indicates P If a double density
P = Pulse Diskette (360KB) Is used.
* = Open (No ITghts On) (18) Probe Indicates H when In write mode, L
when In read mode.
Voltages, waveforms and loglc readings taken (9 Sggge':‘ns;gfﬁd: when In write mode, H
with ~ Computer In Power Up mde unless ° . ©
otherwise noted. No diskette In the Disk 5 £ a =
Drives Hard Disk Drive formatted with no Q 14 £ 9
programs on It. No keys depresseds Dlag- % §
nostic messages and "Non-System disk or disk &
error. Replace and strike any key when ready"
are displayed on the Monitor screen.
DISK DRIVE INTERFACE NOTES
DISK DRIVE INTERFACE ~
tVoltages, waveforms, and loglc readings for ﬂ
the Disk Drive Interface taken while running
the followling Baslc program to operate Drive
A. Readlings were taken when the disk drive g
head 1s not moving (drive Is In read or write
mode) unless noted.
NOTE: lInsert a high density (1.2MB)
formatted diskette (not write protected) In
Drive A before running the program.
oo
10 OPEN "A :SAMS,DAT" FOR OUTPUT AS #1 2 g
20 FOR X=1 TO 300 8 8
30 PRINT #1, "HOWARD W, SAMS" Q %
40 NEXT X o
50 CLOSE #1
60 GOTO 10
[=]
S -
o —
g 3
¥

TO PROVIDE POWER FOR ALL ACTIVE COMPONENTS

SYSTEM

TIMING

POWER
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SWITCHES AND JUMPERS

DIP SWITCH DSW1
FUNCTION

96 TPl Disk Drive Installed as Drive B

48 TPl Disk Drive Installed as Drive B

96 TPI Disk Drive Installed as Drive A

48 TPl DIsk Drive Instal led as Drive A

80 X 25 Ilne video display (AT&T Standard)
40 X 25 Itne video display

IBM monochrome videso display

One Floppy Disk Drive Instal led

Two Floppy Disk Drives Instal led

Three Floppy Disk Drives Instal led

ON OFF
1

1
2

2

5 6

6 5
5,6

7,8

8 7

7 8

Switch 3 and 4 settings are determined by the type of Hard Disk Drive that is
Instal lede Use switch 3 If the Drive Is Installed as Drive 1 and switch 4 1f the
Drive Is Installed as Drive O, Use the following chart to determine the switch

setting to use:

MANUFACTURER  MODEL SIZE

CcDC Wren 30 MB
™I CM6426 20 M8
Micropolils 1325 67 MB
Minliscribe 6086 80 MB
Multi PC 6300 type 10 MB
Seagate ST225 20 MB
Seagate ST4051 40 MB
Tandon - 40 MB

DIP Switch DSW2
FUNCTION

128 KB RAM Installed (64 KB chips In Bank 1)

256 KB RAM installed (64 KB chips In Banks 1 and 2)

256 KB RAM Installed (64 KB chlps In Banks 1 and 2)

512 KB RAM instal led (256 KB chips In Bank 1)

640 KB RAM Installed {64 KB chips In Bank 1 and 256 KB
chips In Bank 2)

640 KB RAM fInstalled (256 KB chips In Bank 1 and 64 KB
chips in Bank 2)

640 KB RAM finstalled (256 KB chips In Bank 1 and 64 KB
chips In Bank 2)

1 MB RAM Installed (256 KB chips In Banks 1 and 2)
80287 coprocessor Instal led

80287 coprocessor not instal led

Hard DIsk Controller ROM on System Board used

Hard DIsk Controller ROM on Hard Disk Control ler card used

27256 ROM's Instal led on System Board

27128 ROM's fnstal led on System Board

NOTE: Swlitch 6 Is reserved, leave In On posltion.

JUMPERS

ON OFF
3,4
3,4

3,4

3,4
3,4

3,4

3,4
3,4
ON OFF
2,3,4 1
1,3,4 2
1,2,4 3
1,2,3 4
2,3 1,4
1,3 2,4
1,2 3,4
3 1,2,4
5

5
7

7
8

8

Jumper J9 (E10 to E11) used during factory tests. Jumper should always be

Instal lede

Jumper J10 (E8 to E9) Instal led to enable the Real Time Clock chip (IC 10W),

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.

B & K Precision Sencore
Equipment Equipment No. Equipment No. Notes
OSCILLOSCOPE 1570A,1590A,1596 SC61
LOGIC PROBE DP51,DP21
LOGIC PULSER DP101,DP31
DIGITAL VOM 2830,2806 DVM37,DVM56,SC61
ANALOG VOM 277,111,116
ISOLATION TRANSFORMER  |TR110,1604,1653,1655 |PR57
FREQUENCY COUNTER 1803,1805 FC71,8C61
COLOR BAR GENERATOR 1211A,1251,1260,1249 | CG25,VA62
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,LC75,L.C76
LC77
LOGIC CHART
PIN IC Ic ic Ic IC IC Ic IC IC
NO. 2CC 200 2EE 3cc 3EE 3FF 488 4EE 4F
1 HT Pt Ht HT HT Lt(2) HT H HT(15)
2 Pt Pt Pt Pt Pt Ht P Pt(2)
3 HT Pt Pt Pt Ht HT(3) P Pt
4 Ht(3) Pt Pt * Lt * Pt Ht
5 Lt Pt Ht * Lt * Lt Lt(2) Lt
6 Pt Pt Lt L Lt L Pt Pt Ht
7 HT L HT L Ht L . Lt L L
8 Lt Pt Lt Pt Lt HT(3) Pt P1(2) Pt
9 Pt Pt Pt Ht Pt HT Lt PT Pt
10 HT Pt Pt Pt Pt L1(2) HT HT(3) Pt
" Pt PT Pt Pt Pt Pt HT P Pt
12 Pt Pt Pt HT Pt Pt HT H PT
13 PT PT PT Pt Pt Ht Ht P Pt
14 Pt Lt H P H H H H
15 Lt HT Pt
16 Ht H HT
PIN IC ICc Ic IC iIc IC PIN IC PIN IC
NO.o 500 SEE 6AA 6EE TAA 788 NO, 788 NO., 7EE
1 H HT P PT P H 21 P 1L
2 P Pt H Pt * P 22 P 2H
3 P Pt H HT * P 23 P 3L
4 H Ht L Pt * H 24 H 4L
5 P HT P Pt * H 25 P 5L
6 P Pt * Pt H P 26 P 6L
7 L PT L L L P 27 P 7L
8 P Lt * H P P 28 P 8L
9 P Pt H H P P 29 P 9L
10 H Pt L P L P 30 P 1oL
1" P Pt L Pt L H 31 H 1L
12 P Pt H Pt H P 32 P 12 H
13 H Pt H Pt P L 33 P 13L
14 H Pt L H H H 34 P 14 H
15 Pt H P H 35 P
16 HT P H H 36 H
17 H H L 37 P
18 P P * 38 P
19 L * P 39 P
20 H H L 40 P

8¢S0S0O
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LOGIC CHART (Continued)

o

PIN IC IC IC IC IC PIN IC
NO, ICt 1C2 IC3 1C4 1C5 NO, 1C5
1 L L(14) P P H 21 P
2 H H(14) P P P 22 P
3 P L P P P 23 P
4 P H P P H 24 P
5 * P P P H 25 H
6 L P P P P 26 H
7 L L P P H 27 L

8 H L(14) L L P 28 L(14)
9 L H(14) P P P 29 L(14)
10 P H P P H 30 L
1 P L P P P 31 L
12 L L P P P 32 H
13 P * P P P 33 H
14 H H P P P 34 H
15 P P P 35 P
16 H H P 36 P
17 P 37 P
18 P 38 P
19 P 39 H
20 L 40 H
PIN Ic IC PIN IC PIN ic ic
0. 1C6 IC7 NO. IC7 NO. 1C8 1C9
1 H P 21 H 1 L P
2 * P 22 P 2 P H
3 P P 23 P 3 P P
4 P P 24 H 4 P H
5 P P 5 P P
6 P P 6 P H
7 L P 7 P P
8 H P 8 P H
9 H P 9 P P
10 H P 10 L L
1 H P " P H
12 * L 12 P P
13 P P 13 P H
14 H P 14 P P
15 P 15 P H
16 P 16 P P
17 P 17 P H
18 L 18 P P
19 P 19 P P
20 P 20 H H

38

LINE DEFINITIONS (Continued)

LPSTB......... LT «+...LIGHT PEN STROBE
1Y LIGHT PEN SWITCH
LUTWSTB................LOOK-UP TABLE WRITE TIMING
M/IO.....coveennennnns eeeee....MEMORY I/0 SELECT
M20......... cereeserssess....NON-IBM GRAPHICS BIT
MAO THRU MA13.......MEMORY ADDRESS BITS O THRU 13
MBAON........co0n0uus ...MOTHER BOARD ADDRESS ONLY
MDO THRU ll)15 vev.e....MEMORY DATA BITS O THRU 15
MEMSETUP....... R MEMORY SETUP
MEMMATT..........co0vneen «<....MEMORY ACCESS WAIT

MFM READ O,1..........0000.....MEMORY FM READ 0,1
MFM WRITE O,1.................MEMORY FM WRITE 0,1
MODEWSTB1,2.................MODE WRITE TIMING 1,2

MODRD.......covvvvnvnnnnen e MODIFIED READ
MODWR. ....... coesme ceiBecersees ....MODIFIED WRITE
MONIDO,1. Ceterieescenene MONITOR IDENTIFICATION
II)TORENI 2.... ...... MOTOR ENABLE FOR DRIVE 0 OR 1
MPOI...........oovvuenn e ..PARITY BIT O IN
MPOO............ e «....PARITY BIT 0 OUT
MP1I........... e coseeme PARITY BIT 1 IN
MP10.......ccovvvnennn P PN ...PARITY BIT 1 OUT
MR............... e RN MASTER RESET
MRD............... S seesasesanes «+....MEMORY READ
MRDS5......coviitiiiieninnnanes veee....MEMORY READ
MRDC....... e e «++...MEMORY READ COMMAND
MUX......ooiviinnnnns e «eeee. MULTIPLEXER
MUXSWCH........ vessesess..RAM ADDRESS MULTIPLEXER
MWR.......... . ceeenns MEMORY WRITE
MWRS...........co0vn cecerreesnenas .MEMORY WRITE
MWT..... N e MEMORY WRITE
NEWHRES......... .........NEN HIGH RESOLUTION MODE
NEWHSYNC................ NEW HORIZONTAL SYNC PULSE
NM/IO............ «.....MODIFIED MEMORY I/0 SELECT
NMI..... T T ... .NONMASKABLE INTERRUPT
NPCS............ .+ ..NUMERIC PROCESSOR CHIP SELECT
NPERROR. ................ ..NUMERIC PROCESSOR ERROR
NRDY . ..ttt iiiiieietnaransncassnnsnsnsas READY
ONBD.......covvvuvvennennn, ON BOARD MEMORY ENABLE
ONBDRAM. .............. e ON BOARD RAM
ORDY...... ceesasesimies Ceseteecsnessseecenns READY
ouTo...... P COUNTER OUTPUT O
P10,11,12,14,15, 17 20, 25........ ........ PORT BITS
PAGESEL.... ........... eeeese...DISPLAY RAM SELECT
PARITYEN.........ovevivennnn ..PARITY CHECK ENABLE
PCK........ i .....PERIPHERAL CLOCK
PCLK.....oovvvvrnneennn cheHEEe e e ..PIXEL CLOCK
PCLK2,3,4........00vvevunveeenna...CLOCK, GRAPHICS
PCLKIN.......... O U PIXEL CLOCK INPUT
PDL,PD2.......ccvvvunnnnn ceeeeeeses. ENABLE LINES
PLANEL........ ceeeene DISPLAY MEMORY PLANE REQUEST
PTRDO THRU PTRD7....... PRINTER DATA BITS O THRU 7
PWRUP.............. celevecnonneses «eeo....POWER UP
RAO THRU RA3................ ADDRESS BITS 0 THRU 3

RA8,RA9,RA10...............ADDRESS BITS 8, 9, 10,
HARD DISK CONTROLLER
RAMBUF . .DISPLAY RANDOM ACCESS MEMORY WRITE ENABLE

RARBCLK.......... MODIFIED ARBITRATION CLOCK PULSE
RAS.....civvivinininnnnnns «ee....ROW ADDRESS STROBE
RASO THRU RAS3 .ROW ADDRESS STROBE LINES O THRU 3
RB........... eeeeveseeenee...OUTPUT BUFFER ENABLE
RC.......... Ceeerceereneasnns OUTPUT BUFFER ENABLE
RD...coivviiiineninennns CPU READING MEMORY OR I/0
RDDATA. .. ..ottt tiiiieneetananannns READ DATA
RDYDMA............. cee DIRECT MEMORY ACCESS READY
READY............ ..READY TO SEND INFORMATION,
FROM MEMORY OR I/O
RESET......oovvvvnennns .RESETS ALL CPU OPERATIONS
RESETIN............... tevseseeenese. . JRESET INPUT
RESETCS........ teveeseeeneenes s JRESET CHIP SELECT
RESET DRV.....covvrevennncenncnnnaanes RESET DRIVE

RFSH. .o cvieiiiiiiiiiinens B N REFRESH
Rl it i iaitensrenans RING INDICATOR
RLAT ceseeecenenenns veeeseee...GRAPHICS COLOR BIT

«eee...RAM LATCHED ADDRESS
BITS 0 THRU 15

RLATO THRU RLAT15

RMFM........ Cecierectresaans «+ee....READ MEMORY FM
ROMEN.......covineennnnnnnnconcns «e....ROM ENABLE
ROMSEL. ..... . .ROM SELECT

ROW1 THRU ROW16...........ROW INPUT FROM KEYBOARD
RTS.....coovveeneeeeennnsss..REQUEST TO SEND DATA
S0,S1.....cvvnnn teseeesesaes...BUS CYCLE STATUS
SAO THRU SA19....SECONDARY ADDRESS BITS O THRU 19
SDO THRU SD7.........SECONDARY DATA BITS O THRU 7
SETFOREU.....SET FORGROUND, CHARACTER UNDERLINING

SETSEL......covvivvivennn, ...CHARACTER SET SELECT
SHFLD.......coovenns . cecsensas SHIFT LOAD
SLCT.....cvvtnnn e B AN X
SLCTIN......... e e SELECT INPUT

. SYNCHRONOUS MEMORY READ

SP/EN. .. vvvvvnnnn. . SLAVE PROGRAM/ENABLE BUFFER
SPKRDATA. - v e i ii......SPEAKER DATA
P 2R ~. .. SYNCHRONOUS READY ENABLE

STP........STEPPER MOTOR DIRECTION CONTROL PULSES
STROBE..............STROBE PULSE FOR READ IN DATA

SW1l THRU SW4,SW8.............. ....DIP SWITCH DATA
T/Covrvvnnnnn. cevesemsens e TERMINAL COUNT
S TRACK 00
TIMERCS.........cetnn ....SYSTEM TIMER CHIP SELECT

TIMESLICEEN..... e .....TIME SLICE ENABLE
TMR2GSSPKR. . .SYSTEM TIMER TONE GENERATION SUPPORT
TRAPCE............ eeeseseessases . TRAP CHIP ENABLE

TRAPIO........cvvevnnnnn ceereiae TRAP INPUT/OUTPUT
TRKOO............. e «e....TRACK 00 SENSOR,

DISK LOCATION OF FIRST TRACK
1 T Seee e ...TIME SLICE
UBDIR.....coivvuiennnnnnnanns UPPER BITS DIRECTION
UBITS............... e ...UPPER BITS ENABLE
UNDERLINE............... ....UNDERLINE MODE SELECT
UPAREN............co0vaen UPPER BITS PARITY ENABLE
VIDE........... Ceeeeseeseseenenes ....VIDEO ENABLE
VRAMREQ........ VIDEO RANDOM ACCESS MEMORY REQUEST
YUO THRU VU7....oivviiniennnnnnenonsen DATA BITS
VXLATEN.........o0ovevuneeen...VIDEO LATCH ENABLE
| DISPLAY RANDOM ACCESS MEMORY WRITE
WCLK............ caisecsesacses seeeanes WRITE CLOCK
WDTA. ............ cessnsanss ceereenenns -WRITE DATA
WE....ooovieenennnnss ceevese. . JMRITE ENABLE
WEO THRU NE3 ......... .NRITE ENABLE LINES 0 THRU 3
WM. .............. cesresetteceans WRITE MEMORY FM
HRITEN....... .................. ..RAM ENABLE WRITE
WRPT........... sesseisans e ..WRITE PROTECT
XAO.....oovvnnn ceesresnes MODIFIED ADDRESS BIT O
XAEN.......cooiivniennns e 1/0 ADDRESS ENABLE
XALE..... e .I/O ADDRESS LATCH ENABLE
XBHE............. e 1/0 BUS HIGH ENABLE
XMEMR. ...... teveesteracnans e 1/0 MEMORY READ
XMEMN. ....... ceeesesieenaeseses..1/0 MEMORY WRITE
XMRD.......o0icivnnennnn e 1/0 MEMORY READ
XMHR............00ant e 1/0 MEMORY WRITE
XRESET. ..ccvinieiinenianinennnnns e 1/0 RESET
YIOCLK........... Ceteeeensetecsaesetaoas I/0 CLOCK
YIOR.....covvnvnns Ceciereesessesesnans ...1/0 READ
YIOM. ....cvvviineenans e Ceeees I/0 WRITE
YMRR............00.0 Ceeeenae ..I/O MEMAORY WRITE
YOSC....connvnnen camEememen e 1/0 OSCILLATOR
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LINE DEFINITIONS

320%X200.......c000ttnennnn 300 BY 200 PIXELS COLOR
640X200.......c00uens 640 BY 200 PIXELS MONOCHROME
AMHZ. et i it it CLOCK 4MHZ
12MHZ. .. ..ot e CLOCK 12MHZ
16BCH. ... iiviiviiiiiiiiiinnananes 16 BIT CHANNEL
28MHZ. . ... oo CLOCK 24MHZ
6845ADD. ........... DECODED CRT CONTROLLER ADDRESS
6845.............. teetneenene CRT CONTROLLER CLOCK
6845 .. .. ..ottt ittt 6845 ENABLE
AO THRU A19................ ADDRESS BITS 0 THRU 19
AAO THRU AA23.......... CPU ADDRESS BITS O THRU 23
ACK. ettt ittt ittt ACKNOWLEDGE
ADO THRU AD7.......coonnen HDC DATA BITS O THRU 7

........... tesessasssesssssss.. ADDRESS ENABLE
ALATO THRU ALAT7...... DECODED CHARACTER ATTRIBUTE

BITS O THRU 7
ALTBACK..... 320 WIDE MODE FORGROUND INTENSITY BIT

ARBCLK........covviiiviinnnnnnn, ARBITRATION CLOCK
AUTOFX......... PRINTER, AUTOMATICALLY FEEDS PAPER
(ONE LINE AT A TIME)

. N BUFFERED CHIP SELECT
BDIR......oiviiiirnnnnrnnnannn, BUFFERED DIRECTION
BHE....oiiiiiiii ittt BUS HIGH ENABLE
BITREAD......iivunnnnnneronncsannnncncnnns BITREAD
BLANKING.................. DISPLAY BLANKING SIGNAL
BLAT.....oiviiieiniiinnnnneen GRAPHICS COLOR BIT
BLINKBIT..........cov0veenn .+ .CHARACTER BLINK BIT
BLINKCLK........ccovvvnnnn, CHARACTER BLINK TIMING
BLINK/BI............... BLINK/BACKGROUND INTENSITY
BOARDRDL.............. BOARD READ, LOW BYTE AO AND
CONTROL LINES

BOARDRDU............cvunnn. BOARD READ, UPPER BYTE
BUSRDL......covvvvuivennnnnans ceenes BUS READ LATCH
BUSY...c.ovieiiieiniinnns BUSY, CANNOT EXCEPT DATA
CAS. .ttt COLUMN ADDRESS STROBE
CASO THRU CAS3.........c0un COLUMN ADDRESS STROBE,
BANKS 0 THRU 3

CASL........ovvuns COLUMN ADDRESS STROBE, LOW BANK
BYTE DISPLAY RAM

CASU............. COLUMN ADDRESS STROBE, HIGH BANK
BYTE DISPLAY RAM

CCARNDLY.......... DISPLAY GRAPHICS CLOCKING PULSE
CCARN..........coivvunn GRAPHICS LATCH LOAD SIGNAL
CHNGBNK. ...........ciiiiiiennennnnns CHANGE BANKS
CLK286.......c0v0vuvnnn CLOCK TIMING FOR 80286 CPU
COD/INTA............... CODE/INTERRUPT ACKNOWLEDGE
COL1 THRU COLS......... COLUMN INPUT FROM KEYBOARD
CPUADD........cocivevvnnnen DECODED CPU ADDRESS BIT
CPUEND......... RELEASES MEMORY AFTER ACCESS CYCLE
CPUREST....iviiiniiiiiitinnnennnennnnns CPU RESET
CRT/CPU....vviiiiiiiiiieenennsnannns MEMORY ACCESS
CRTCAS.......oovvnvnns «.CRT COLUMN ADDRESS STROBE
CRTRAS. . ...covveienennnnns CRT ROW ADDRESS STROBE
B ittt nietnieinsesnocrsnninnnas CHIP SELECT
CTCIORQ........ CONTROL TIMING CIRCUIT I/0 REQUEST
0 1 CLEAR TO SEND
CURSORLAT.......cvveveunnns LATCHED CURSOR CONTROL
DO THRU D15...........c0nune ..DATA BITS 0 THRU 15
DACK1,2,3..DIRECT MEMORY ACCESS ACKNOWLEDGE 1,2,3
DBO THRU DB7........ocvvvnnnnnn DATA BITS 0 THRU 7
DCD......ovvvviennns Cecesnns DATA CARRIER DETECTED
DDO THRU DD15....ccovnvieennnn DATA BITS O THRU 15
DEGAUSS............ DEGAUSSING COIL, COLOR MONITOR
DIR......covvevennnn Ceenees DIRECTION OF DATA FLOW
DIRIN.......covvtiiiiiiinnnnnnnans DIRECTION INPUT
DISPENDLY1........cov0vvenn DELAYED DISPLAY ENABLE
DISPENDLAT......... ceereees LATCHED DISPLAY ENABLE
DMACLK............. CLOCKTIMING FOR DMA CONTROLLER
DMACS.DIRECT MEMORY ACCESS CONTROLLER CHIP SELECT
DMAHOLDA. .......... DIRECT MEMORY ACCESS HOLD DATA

DMAHRQ.......... DIRECT MEMORY ACCESS HOLD REQUEST
DMAIOWR. . .DIRECT MEMORY ACCESS INPUT/OUTPUT WRITE
DMAIOR. .... DIRECT MEMORY ACCESS INPUT/QUTPUT READ
DMAMEMRD. . ....... DIRECT MEMORY ACCESS MEMORY READ
DMAMEMRR. . ... .. .DIRECT MEMORY ACCESS MEMORY WRITE
DMAPAGEREG. .............. DMA PAGE REGISTER ENABLE
DRAO THRU DRA7...DISPLAY RAM ACCESS BITS O THRU 7
DRDY..... Ceteticetretieseetteett sttt aneannns READY
DRQ0,1,2,3........... DIRECT MEMORY ACCESS CONTROL

LINES 0,1,2,3
DRSEL1,2...... ceessee FLOPPY DISK DRIVE SELECT 1,2
DS3..ceeiiiiiiiiiiinnn, FLOPPY DISK DRIVE SELECT 3
DSELO,1..........cctut HARD DISK DRIVE SELECT 0,1
DSR. ittt iiiiiiiiienn DATA SET READY
1) L S DATA TERMINAL READY
ENIOCHK...........ccuvuns ENABLE I/0 CHANNEL CHECK
ERROR. . ... iviiiiiiiiiiieiiiiininnnas ERROR STATUS
EXPANDO,1................ EXPANSION IDENTIFICATION
EXH,R,G,B...EXPANSION HIGHLIGHT, RED, GREEN, BLUE
EXTHOLDA ..................... EXTERNAL HOLD DATA A
EXTINTR................ EXTERNAL INTERRUPT REQUEST
EXTRESET....cvviniieiinnnnnnnnnnnnn EXTERNAL RESET
GLAT. ....oviiiiiiiiiiiiiiiens, GRAPHICS COLOR BIT
GRAPHSHFLD............ DISPLAY GRAPHICS SHIFT LOAD
GRAPH...........coivvvivnnnns GRAPHICS MODE SELECT
L R HEAD SELECT
HI/LO.......... B SPEED SELECT
HOLD. ..cvveiniiiiiiiiiiiiiiiiiinanns HOLD REQUEST
HOLDA. ........oiviiiiiiiiiinentn HOLD ACKNOWLEDGE
HRES......... teeeeenae HIGH RESOLUTION MODE SELECT
HS0,1,2............. HARD DISK HEAD SELECT 0, 1, 2
ICASO,1,2..... CASCADE LINES, INTERRUPT CONTROLLER
ILAT....... Ceereereeees cesenne GRAPHICS COLOR BIT
IMODEO,L.......coviiiiinnnnnnnnn DISPLAY MODE BITS
INDO THRU IND1S...... INTERNAL DATA BITS O THRU 15
INDEX.....coviviiuniiiiinnnnnnns INDEX SENSOR LAMPS
INHIBITHWR. .....ooiiiiiiiiiiiiinnnns, INHIBIT WRITE
INHIBITIO...........covvvnn INHIBIT INPUT/QUTPUT
INHMEM.........ooiiieiiiiiennnnnes INHIBIT MEMORY
INTA. ..o iiiiiiineee INTERRUPT ACKNOWLEDGE
INTINTR...INTERRUPT REQUEST, INTERRUPT CONTROLLER
INTR. . ettt iiiiiennness INTERRUPT REQUEST
INTRCS........... INTERRUPT CONTROLLER CHIP SELECT
INTRQ...covvviviiiiiiiiinennns. INTERRUPT REQUEST
1060,1064,1066........... I/0 CHANNEL CHIP SELECTS
IOADD..........ovvnennnn, DECODED I/0 CHIP SELECT
IOCHCK. ..ottt [/0 CHANNEL CHECK
JOCLK. ottt ittt iiiieeseenenennans I/0 CLOCK
1 PP 1/0 READ
IORC....ooviiiiiiiiiiiiiiinnn, I/0 READ COMMAND
TORDTRAP. . ...ciiiiiiiiiiiiinennnnnns I/0 READ TRAP
JORQ. . evvenee i iiiiiiiiiiiiiiiiiiianae 1/0 REQUEST
IOSETUP.....ovvvvniiiiiinnnnee, INPUT/OUTPUT SETUP
TON. o i i, I/0 WRITE
IOHC. .ot .1/0 WRITE COMMAND
TOWRTRAP.......ooiiiiiiiiniiiinnns, I/0 WRITE TRAP
IRQ2 THRU IRQ7.........ccvvuvnnn INTERRUPT REQUEST
KBD TST INT............... KEYBOARD TEST INTERRUPT
KBINT....oovviiiiiiininnnnnnn, KEYBOARD INTERRUPT
LAO THRU LA23...... LATCHED ADDRESS BITS O THRU 23
LATHSYNC.................. LATCHED HORIZONTAL SYNC
LATYSYNC.........coeiuinnnns LATCHED VERTICAL SYNC
LBHE........ocvvvivnnnnn., LATCHED BUS HIGH ENABLE
LCOD/INTA...... LATCHED CODE/INTERRUPT ACKNOWLEDGE
LDO THRU LD7........... LATCHED DATA BITS O THRU 7
LM/I0.....ovvvennnnnnnn, LATCHED MEMORY I/0 SELECT
LNMIREG. . ..LATCHED NONMASKABLE INTERRUPT REGISTER
LPAREN............ou0nt PARITY ENABLE, LOWER BYTE
LPCLR. ...vviiiiinnnn, LIGHT PEN CLEAR TIMING
[ 2 LIGHT PEN SET TIMING

LOGIC CHART (Continued)

PIN IC IC IC IC Ic IC IC IC IC IC PIN IC PIN IC
N. 1A 1B 1C 1D 1E IF 16 1H 11 1) NO. 1J NO. IK
1 P P P P H L P H P P 21 L 1P
2 P P P P H L P H L H 2 P 2 P
3. p P P P P L P L P P 25 P 3 P
4 p P P P P L H H H P 24 H 4 H
5 P P P P H P H L P P 5 P
6 P P P P P P L H H P 6 P
7 P P P P * P L L H P 7 P
8 P P P P P P L H L P 8 P
9 P P P P P % L L L P 9 P
10 L L L L L L L H L H 10 L
M P P P H P H P L H H "n oL
12 P P P H P P H H L L 12 P
13 P P P H H H P H H L 13 P
14 P P P H P H P H P P 14 H
5 P P P H H P P P P 15 H
6 P P P Ho P * H * P 16 H
17 P P P HoooP H H P 17 P
8 P P P H HoooP P P 18 P
9 P P P H L P P H 19 P
20 H H H H H H H L 20 H
PIN IC IC IC PIN IC PIN IC PIN IC PIN IC IC IC
NO. 1L 1M IN N, IN  NO. 10 NO. 1Q  No. IR 1S 1T

1 P P P 21 L 1 P 21 H 1 H H P

2 p P P 2 L 2 P 22 H 2 L P P

3. P P P 23 x 3 P 23 H 3 H Hoo o*

4 P H P 24 H 4 P 24 L 4 P L L

5 P H L 25 P 5 P 25 H 5 P L H

6 P P H % P 6 P 26 P 6 P L L

7 P P L 27 P 7 P 27 P 7L H L

8 P L L 8 P 8 P 28 H 8 P L P

9 P P L 9 P 9 H P P

0 L P P 10 P 10 P H P

I T L 1M P 1M H L P

12 P H @ * 12 L 12 H L L

13 P P L 13 L 13 P P

14 P P H 14 L 14 H P H

5 P P P 15 L 15 L

6 P H H 16 P 16 H

17 P H 17 P

18 P P 18 P

19 P P 19 L

20 H * 20 H
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LOGIC CHART (Continued)

PIN IC PIN IC PIN IC PIN IC PIN IC PIN 1C _PIN IC

0. 1V NOe 1V NO. 14 NO., IW NO, 1X NO, 1X NO. 2D

1 H 21 L T H__ 21 L 1T H 21 L T H

2 L 22 L 2 L 22 L 2 L 22 L 2 P
3L 23 L 3L 23 L 3L 23 L 3 P

4 L 24 H 4 L 24 H 4 L 24 H 4 P

5 L 5 L 5 L 5 P

6 H 6 H 6 H 6 P

7 H 7 H 7 H 7 P

8 P 8 P 8 P 8 P

9 P 9 P 9 P 9 P

10 P 10 P 10 P 10 L

11 P 1" P 1 P 11 P

12 L 12 L 12 L 12 P

13 P 13 L 13 P 13 P

14 P 14 H 14 P 14 P

15 P 15 P 15 P 15 P

16 P 16 P 16 P L 16 P

17 H 17 H 17 H 17 P

18 H 18 H 18 H 18 P

19 L 19 L 19 L 19 P

20 L 20 L 20 L 20 H

PIN IC IC ic Ic Ic Ic IC Ic Ic IC IC IC Ic IC
NO. 26 26 2H 21 2J K 2L 2™ 2N 25 2T 2X 36
1 L P P H H P P P H H P H L H
2 L L P L L P H P P P P H * P
3 P L P P P P L P H P P H L P

4 L L P P H L L P H H H H H P
5 L L P L P L L P P P P L H H
6 P L P L H L L P H P P H L P
7 L L P P P H L L L L L L L L
8 L L P P L P L P H P H H L P
9 L L P L P P L * H P H L H H
10 P L L L L L L * P H L H H P
11 L P P H * L L P H * P H L L
12 L P P L P P H P * * P H H H
13 P P P P L H L * L * H H H H
14 L P * P P H H H H H H H H H
15 L P H L * H

16 H P H L P H

17 P * P L H

18 P * P P L

19 P H L H L

H H H H H

40

TROUBLESHOOTING (Continued)

The program continuously moves the Drive Head
back and forth. While the program Is running,
check for pulses at pins 37, 38 and 39 of
Floppy Disk Controller IC (10T)e |If pulses
are missing at any of the pins, check IC 10T,
I pulses are present, check for pulses at pin
11 of IC 9R. If pulses are missing, check IC
9R. |f pulses are present, check for pulses
at pins 7 and 9 of IC 10Ne |f pulses are
missing, check IC 10N, |f pulses are present,
check pins 18 and 20 of Connector P2 for good
connections and check the Drive cable for
continulty.

HEAD SELECT

To verlify that the Drive Head select circult
Is working, type In and run the program listed
under "™Will Not Read" 1o operate Drive A.
While the program Is running, check for pulses
at pin 32 of Connector P2. If pulses are
missing, check for pulses at pin 27 of the
Floppy Disk Controller IC (10T). If pulses
are missing at pin 27, check IC 10T, I f
pulses are present at pin 10, check IC 10N,

ic1 rRP2 HP5 RP1
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TROUBLESHOOTING (Continued)

Is not workling properly, insert a BLANK wrlte
protected diskette Into the Drive and close
the Drive door. While running the program

Iisted under "Will Not Write", check for a
loglc low at pin 28 of Connector P2, |If the
readlng 1Is not correct, check pin 28 of

Connector P2 for good connectlons and check
the disk drive cable for continuitys |If the
connector and cable check good, refer to the
troubleshooting on the Disk Drive. If +the
reading Is correct, check for a loglc high at
pin 34 of the Floppy DIsk Controller IC (10T).
If the reading 1s not correct, check IC 10N,
If the reading Is correct and the number that
appears on the Monltor screen Is not correct,
check IC 10T,

DRIVE MOTOR

Drive A motor does not turn On. Run the
program for Drive A Ilsted under "Contlnuous
Operation of Disk Drive"™. Whlle the program
Is running, check for a loglc high at pln 1 of
Floppy Disk Controller IC 10T. |f the reading
Is not correct, check IC 8Re |f the reading
Is correct, check for pulses at pins 1, 3 and
13 of IC 6EE on the Daughter Boarde If pulses
are missing at pin 1, check IC°s 8R and 8Q.
If pulses are present at pin 1 and missing at
pln 13, check IC 9R. If pulses are present at
pins 1 and 13 and missing at pin 3, check IC
6EE. |f pulses are present at IC 6EE, check
for a loglc high at pIn 5 and a loglc low at
pin 15 of Flip/Flop IC 7Xe |f elther reading
Is not correct, check IC 7X¢ |If the readlngs
are correct, check for a logic high at pin 6
of IC 9P, If +the reading Is not correct,
check IC 9P, |If the readlng s correct, check
for a loglc low at plins 6 and 8 of IC 1OM, |f
elther reading 1s not correct, check IC 10M.
If the readings are correct, check pins 10 and
14 of Connector P2 for god connections and
check the Drive cable for continultye

INDEX DETECTOR

To verify that the Index Detector clrcults are
working properly, Insert a diskette Into the
Drive and close the Drive door. Type In and
run the Baslc program listed under "Continuous
Operation of DIisk Drive" to keep the Drlve
runninge Check for pulses at pln 17 of the
Floppy Disk Controller IC (10T),

If pulses are missing, check for pulses at pin
8 of Connector P2. If pulses are present at
pin 8, check IC 10Ne If pulses are missftng at
pin 8, check pin 8 of Connector P2 for good
connectlions and check the Disk Drive cable for
continuitye If the connections and cable
check god, refer to the troubleshooting for
the Floppy Disk Drive.

TRACK 00 DETECTOR

Disk Drive Head bangs agalnst the Track 00
stope Type In and run the following Basic
program:

64

10 OUT 1014,128:0UT 1010,16:0UT 1010,20
20 OUT 1013,7:S=INP(1012)

30 OUT 1013,1:S=INP(1012)

40 FOR T=1 TO 1000:NEXT T

50 OUT 1014,128:0UT 1010,16:0UT 1010,20
60 OUT 1013,7:S=INP(1012)

70 OUT 1013,1:S=INP(1012)

80 FOR T=1 TO 1000:NEXT T

90 OUT 1014,128:0UT 1010,20

100 S=INP(1012)

110 OUT 1013,4:5=INP(1012)

120 OUT 1013,2:S=INP(1012)

130 CLS:PRINT INP(1013) AND 16:S=INP(1012)

140 GOTO 80

The program will step the Head back to Track
00 and display the number 16 on the Monltor
screen to Indicate the Head 1s on Track 00,
If the Head 1s manually pushed off Track 00
the number should change to O.

If the number on the Monltor screen Is not
correct or does not change when the Head Is
moved On and Off Track 00, make the followling
checks while the above program 1s running:
Check for a logic low when the Head 1Is on
Track 00 and logic hilgh with the Head off
Track 00 at pn 26 of Connector P2, If the
readlngs are not correct, check pln 26 of
Connector P2 for g@od connectlons and check
the Disk Drive cable for continulitye |f the
connections and cable check god, refer to the
troubleshooting for the Floppy Disk Drive. If
the readings check good at pln 26, check for a
loglc high with the Head on Track 00 and loglc
low with the Head off Track 00 at pin 12 of IC
10N, If the readings are not correct, check
IC 10N, if the readings are correct, check
for a loglc high with a pulse about twice a
second at pln 39 of the Floppy Disk Controller
IC (10T, |f the reading 1Is not correct,
check IC 10T, If the reading 1Is correct,
check for a logic high with a pulse about
twlice a second with the Head on Track 00 and a
loglc low with the Head off Track 00 at ptn 33
of IC 10T, If the readings are not correct,
check IC 9R. |f the readings are correct,
check IC 10T,

HEAD POSITION MOTOR

Head Posttion Motor on the Disk Drive does not
operates Type In and run the followlng Basic
program:

10 OUT 1014,128:0UT 1010,16:0UT 1010,20
20 OUT 1013,7:S=INP(1012)

30 OUT 1013,1:S=INP(1012)

40 FOR T=1 TO 500:NEXT T

50 OUT 1010,20

60 OUT 1013,15:S=INP(1012)

70 OUT 1013,16:S=INP(1012)

80 OUT 1012,16:S=INP(1012)

90 FOR T=1 TO 500:NEXT T

100 GOTO 10

LOGIC CHART (Continued)

PIN IC IC IC IC IC IC IC IC PIN IC PIN IC IC IC
N, 3H 31 3 X 3L M 3N 30 No. 30 No. 35 3T 3V
i W H® P P * P H P 21 H 1 H P P
2 p P P P L P P P 2 L 2 H H H
3 L P P L L P H P 23 H 3 H P P
4 P P P H P P H P 24 L 4 H P P
5 p P P P P P H P 25 L 5 H P L
6 W P P P P P P P 2 P 6 H P P
7 W P H L P P H P 271 P 7 L L P
8 H L L P P P L P 28 P 8 P L H
S L P H P P L P P 20 % 9 L H P
o P P H P L L H H 30 L |10 P H L
M W P H P P H H H 3 H]|l©uw P uw P
12 L P H L P H H H 32 H |12 P P H
3 P * H * P P H H 3 wH|l3 P u P
14 * L H H H H H H 34 H] 14 H H P
5 P H H P H H P 3 L | 15 L
6 P H H H H H P 3 H]| 16 P
17 H P H P 37 H 17 P
18 H HoooP P 38 H | 18 H
19 H H L 3 H| 19 L
20 H o H L 2 H | 20 H

PIN IC_IcC_IC IC IC PIN IC PIN IC PIN IC PN _TC 1€
NO. 3W 3X 4A 48 4D NO. 4D NO, 4D NO. 4D NO. 4 46
i1 L L P P P P2A P 4 p 6 L 1 P H
2 L L P P % 22 P 4 P 6 H 2 P L
3 H H P P %= 25 P 43 P 63 P 3 P H
4 L L P P P 24 P 4 P 64 P 4 P P
5 L L P P P 25 P 45 P 6 P 5 P P
6 H H P P H 26 P 46 P 66 P 6 L H
7 L L P P P 27 P 4 P 61 P 7 L L
8 H H P P P 28 P 48 P 6 P 8 L L
9 L L P P L 29 L 4 P 9 P H
v L L L L P 30 H 5 P 10 L L
M H H P P P 3 P 51 P 1M P H
12 L L P P P 32 P 52 L 12 P P
3 L L P P P 33 P 5 H 13 P P
14 H W P P P 34 P 5 H 14 P H
15 P P P 35 L 55 % 5 L L
16 P P P 36 P 5 * 6 L H

17 P P P 33 P 571 P 17 L
18 P P P 38 P 58 18 L
19 P P P 3 P 5 L 19 H
20 H H P 40 P 60 L 20 H
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LOGIC CHART (Continued)

Em IC IC IC IcC Ic Ic Ic Ic Ic Ic dcIcIc1Ic
0. 4H 4l 4) &K AL A 4N 4R 45 AT 4V 444X 5A
1 P L P P H H * H P L H H L P
2 H P P P H H * P P P P H H P
3 P P P P L P H P H P P P H *
4 P * P P H H H H L P P H L P
5 P * P P L H H P H P P P H P
6 P H P P H L H P L P P L L P
7 L L L L L L L L L P P P L L
8 P H P P P H H P L P P L L P
9 P H P P P L H P H P P P H P
10 H P L P H H H H HoooL L L L P
1M P P H P P L L P L P P H H P
12 P P P P P H P P L P P P L P
13 P P P P H H L P H P P L * P
14 H H H H H H H H H P P P H H

15 P P L

16 P P P

17 P P L

18 P P P

19 L L H

20 H H H
IN IC IC IC Ic IcC ¢ ic Ic ic Ic 1Ic Ic ic ¢

NO. 5B 5C S0 S8 56 5H 51 5N SR 5SS 5T 5V 5W  5X
1P P P P P H P P H H P H H L
2 P P P P P P P P P P P L H L
30 x P P P P P P P P H P P P P
4 P P P P P P P P H P P L H P
5 P P P P P P P P H H P P P L
6 P P P P P P P P H H P L H H
7L P P P P * P P L L P P P P
8 P P P L L L P P P H P L H P
9 P P P P P P P P P H P P P H

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

1m P P P P P P H P P Pt P L L H

12 P P P P P P P P H Pt P P P H

13 P P P P P P P P P Pt P H L P

14 H P P P P H P P H H P P P P

15 P P L L P P P P L H H

16 P P H H H P P P P P H

17 P P P P P L H P

18 P P P P P P P P

19 P P P L P H H H

20 H H H H H H H H

!
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TROUBLESHOOTING (Continued)

Connector P2 on the Daughter Boarde If pulses
are missing, check [C 8Q. If pulses are
present, check for pulses at pins 10 and 12 of
IC 5EEs |f pulses are missing, check IC 5EE.
If pulses are present, check for pulses at pin
8 of IC 4FF., If pulses are mlssing, check IC
4FF. If pulses are present, check for pulses
at pin 23 of Floppy Disk Controller IC (10T)
on the System Boarde |f pulses are missing,
check IC 8Qs |f pulses are present, check for
pulses at pin 11 of Counter IC (3EE). I f
pulses are mlssing, check IC 3EEs, |f pulses
are present, check for pulses at pin 2 of
Flip/Flop [C (5EE). If pulses are missling,
check |IC 5EE. If pulses are present, check
for pulses at pin 11 of IC 3CC. |f pulses are
missing, check IC 3CC and Reslstor Ri6. If
pulses are present, check for pulses at pin 8
of IC 2DD. |f pulses are missing, check IC
20D, |f pulses are present, check for a logic
high at pins 8 and 9 and logic low at pin 10
of IC 3FF. |f the reading Is not correct at
pin 9, check IC 2EE. If the reading Is not
correct at pin 10, check |IC 3FF, If +the
readlngs are correct at pins 9 and 10 and not
correct at pin 8, check IC 3FF, If the
readings are correct, check for pulses at pin
6 of Voltage Controlled IC (4BB)e |f pulses
are mlssing, check IC 4BB and Capacltor Ci8.
If pulses are present, check for pulses at pin
8 of IC 3CC., |f pulses are mlssling, check IC
3CCe |If pulses are present, check for pulses
at pin 3 of IC 2DD, |If pulses are mlssing,
check IC's 2CC and 2DD. If pulses are
present, <check for pulses at pin 10 of
Flip/Flop IC (2EE). If pulses are missing,
check IC 2EE, |If pulses are present, check
for a voltage of about 4.2V at pln 8 of Phase
Detector IC (2BB). If +the voltage 1Is not
correct, check IC 2BB, Dlodes CR1 and CR2,
Capacltor C15 and Reslistors R10, R11 and R12,
If the voltage Is correct, check for pulses at
pin 11 of IC 2CC. If pulses are missling,
check [IC's 2CC and 20D, If pulses are
present, check for pulses at pin 2 of IC 9P.
If pulses are mlssing, check IC 9P and check
pin 2 of Connector P2 for good connectlions.
| f pulses are present, check IC 10T,

WILL NOT WRITE

Verlfy that the oscillators and dividers are
worklng properly (see "Osclil lators and
Dividers"). If the oscillators and dividers
check good, type In and run the following
Basic program which writes contlinuousiy In
high density mode to a dliskette In the Disk
Drive and also checks the write protect
clrcults:

WARNING: Do not 1insert diskettes 1In the Disk
Drive that have Important data on them whlle
running this programe This program will write
over and destroy any data on the diskette.
Use a blank diskette In the Drive while
running this programe

10 CLS:0UT 101,0

20 OUT 1014,128:0UT 1010,16:0UT 1010,20
30 S=INP(1012)

40 OUT 1013,77:S=INP(1012)

50 OUT 1013,Y:S=INP(1012)

60 OUT 1013,1:S=INP(1012)

70 OUT 1013,12:S=INP(1012)

80 OUT 1013,12:S=INP(1012)

90 OUT 1013,0:S=INP(1012)

100 S=INP(1013):S=INP(1012)

110 PRINT INP(1013) AND 2:S=INP(1012)
120 FOR X=1 TO 5

130 S=INP(1013):S=INP(1012)

140 NEXT X:LOCATE 1,1

150 IF Y=1 THEN Y=5 ELSE Y=l

160 GOTO 20

NOTE: The above program will not write to the
diskette 1f the diskette Index detector
clrcults are not working properlye Vert fy
that the Index detector circults are working
properly by checking for pulses at pin 17 of
the Floppy Disk Controller IC (10T) while the
above program Is running with a diskette
Inserted In the Drives |If pulses are mlssing,
refer to the "Index Detector" section of this
troub leshooting guldee

While the program Is running, Insert a
diskette that Is not write protected Into the
Drive and check for the number 0 on the
Monitor screen, then Insert a write protected
diskette In the Drive and check for the number
2 on the Monfitor screen.

Not Function" section of this 'rroubleshooﬂngrcn
guide.

While the above program Is running, check for
pulses at pin 11 of IC 6T, |If pulses are
missing, check IC 6T,
check for pulses at plns 25, 30, 31 and 32 ofE
the Floppy Disk Controller IC (10T), If
pulses are missing at any of the plns, check
IC 10T, If pulses are present, check for
pulses at pln 3 of IC 10R., |If pulses are
missing, check IC 10R, If pulses are present,
check for pulses at pin 9 of Flip/Flop IC 9S.
If pulses are mlssing, check IC (9S). | f
pulses are present, check for pulses at pins
7, 10 and 15 of Flip/Flop IC 11Ss If pulses
are missing, check IC (11S). |If pulses are
present, check for pulses at pin 13 of IC 8L.
If pulses are missing, check IC 8L. |If pulses
are present, check for pulses at pins 3 and 11
of IC 10Q. |f pulses are mlssing at elther
pin, check IC 10Q. If pulses are present,
check plins 22 and 24 of Connector P2 for good
connectlons.

WRITE PROTECT DOES NOT FUNCTION

To verlfy the operation of the Write Protect
circults, use the program and Instructions In
the "Will Not Write" section of thls Trouble-
shooting guides I1f the write protect circult

If the numbers are=
not correct, refer to the "Write Protect Does O

0€9 7
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TROUBLESHOOTING (Continued)

TEST SETUP

Floppy Disk Drive Interface Is
I+ may not be possible to load
programs to help In {roubleshooting the
Interfaces |If the Computer will boot up on
the Hard Disk Drive, load the needed programs
to the Hard DIisk Drive and do all the
operatlons from the Hard Drive when
troub leshoot 1 ng the Floppy DI sk Drive
Interface.

| f the
defective

WARNING: I+ Is possible for a defective Disk
Drive or Disk Drive Interface clrcuit to write
on or erase Information on a diskette, even If
i+ Is write protectede Do not check a Disk
Drive wlth a diskette that has Important data
or programs on Ite

CONT INUOUS OPERATION OF DISK DRIVE

The following Baslc program can be used to
keep Drive A running contlnuously:

10 OuT 1014,128:0UT 1010,16:0UT 1010,20:G0TO
10

OSCILLATORS AND DIVIDERS

Check for a 9.6 MHz sfgnal at pin 8 of woltage
controlled oscillator IC (4BB) and a 16,0 Mhz
stgnal at pin 11 of IC 4EE on the Daughter
Board. If the 9.6 MHz signal Is mlssing,
check Crystal Y2, IC 4BB and Resistors R4 and
R5, If the 16,0 MHz signal Is missing, check
Capacitors Cl12 and C13, Crystal Y1, IC 4EE and
Reststors R1, R2 and R3.

The osclllator signal (9.6 MHz or 16,0 MHz)
that will be used Is determined by the format
of the diskette currently In the Disk Drive.
If +the diskette Is a 180KB/360KB formatted
doub le density di skette, the 9.6 MHz
osclllator signal will be used. If +the
diskette Is a 1.2 MB formatted high density
di skette, the 16,0 MHz osclllator signal willl
be used. The slignal +that switches the
osclllator signals comes from pin 5 of IC 9S,
Pin 5 wlll be loglc high If a double density
diskette Is used and loglc low If a hligh
density diskette Is used. To check the
osclllator switching circults, type In and run
the followlng Baslc program that cont!nuously
switches between the oscll lators:

10 OUT 101,0:0UT 101,1:G0TO 10

While the program Is running, check for pulses
at pln 10 of Decoder IC (6R)e |If pulses are
missing, check IC 6R., |f pulses are present,
check for pulises at pin 8 of IC 6T, |If pulses
are mlssing, check IC 6T, If pulses are

present, check for pulses at pin 5 of IC 9Se.
|f pulses are mlissing, check IC 9S. If pulses

are present, check for pulses at pin 3 of IC
3FFe |f pulses are mlssing, check IC 3FF,

Computer does not work with a high density
diskettes Type In and run the following Baslc
program to select the hlgh density mode:

10 ouT 101,0

62

After running the program, check for a loglc
After running the program, check for a loglc
high at pln 3 of IC 3FF. |f the reading Is
not correct, check IC 3FF and Resistor R16.
If the reading 1s correct, check for pulses at
pln 8 of IC 4EE. |f pulses are mlssfng, check
IC  4EE, If pulses are present, check for
pulses at pln 3 of IC 4FF, |If pulses are
missing, check IC 4FF. |f pulses are present,
check for an 8 MHz signal at pin 7 of IC 5EE,
If the signal Is mlssing, check IC 5EE. |If
the stgnal Is present, check for an 8 Mz
signal at pln 19 of the Floppy Disk Controller
IC (10T)e If the signal 1s missing, check IC
85 and Reststors R18, R24 and R93. If the
signal Is present, check for a 2 MHz slgnal at
pin 13 and a 1 MHz signal at pin 15 of IC 10S.
If elther signal Is missing, check IC 10S,

If the Disk Drive works with a hlgh density
diskette but not with a double density
diskette, +type In and run the followling Basic
program to select the double density mode:

10 OUT 101,1

After running the program, check for a 9.6 MHz
stgnal at pin 6 of IC 4EE, |f the signal Is
missing, check IC°s 4EE and 4BB, Crystal Y2
and Resistors R4 and R5. If the signal Is
present, check for a logic high at pin 2 and
pulses at pin 3 of IC 4FF., |If the reading Is
not correct at pin 2, check IC 4EE. |f pulses
are missing at pin 3, check IC 4FF,

WILL NOT READ

Vertfy that the osclllators and dividers are

working properly (see "Oscll lators and
Dividers™). If the osclllators and dividers
check @od, +type In and run the following

Basic program to operate Drive A 1In high
density read mode:

10 CLS:0UT 101,0

20 OUT 1014,128:0UT 1010,16:0UT 1010,20
30 OUT 1013,74:S=INP(1012)

40 OUT 1013,Y:5=INP(1012)

50 FOR X=1 TO 7

60 S=INP(1013):S=INP(1012):PRINT S

70 NEXT X:LOCATE 1,1

80 IF Y=1 THEN Y=5 ELSE Y=l

90 GOTO 20

To operate Drive B, change line 20 to:
20 OUT 1014,128:0UT 1010,33:0UT 1010,37

The program continuously reads a diskette and
displays seven numbers on the Monltor screene
The numbers should all be 16 with no diskette
In +the drive and should be contlnuously
changing with a high density diskette wlth
data on It In the drive. |Insert a diskette
with data on i1+ In Drive A and close the drive
door. While the program Is running, check for
pulses at pin 30 of Connector P2, |If pulses
are missing, check pIn 30 of Connector P2 for
god connections and check the Disk Drive
Cable for contlnuity. |f pulses are present,
check for pulses at pin 18 of IC 10Ns If
pulses are missing, check IC 10Ne If pulses
are present, check for pulses at pin 1 of

LOGIC CHART (Continued)

lPn i oc IC IC IcC IcC Ic Ic Ic IC IC  PIN IC
N0, 5Y 6A 68 6C 6D 6E 6F 66 6H 61 6J NO. 64

1 H P P P P P P P P P H 21 P

2 H P P P P P P P P P P 22 P
3P P P P P P P P P P P 23 P

4 H P P P P P P P P P P 24 P

5 L P P P P P P P P P P 25 P

6 H P P P P P P P P P P 2% P

7 L P P P P P P P P P P 27 P

8 H H H H H H H H H H P 28 H

9 H P P P P P P P P P P

10 H P P P P P P P P P P

1M P P P P P P P P P P P

12 L P P P P P P P P P P

13 H P P P P P P P P P P

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

15 P P P P P P P P P P

16 L L L L L L L L L P

17 P

18 P

19 P

20 L

PIN IC PIN IC PIN IC IC IC IC IC IC IC ic Ic Ic
NO. 6K NO. 6K NO., 6L 64 6R 6T 6V 6W 6X 7TA B 1IC
1 H 21 P T P P L H H L P P P
2 P 2 P 2 L H P P H L H P P P
3 P 23 P 3 P P P P * P P P P P
4 P 24 P 4 P H H P * P H P P P
5 p 5 P 5 P P L H * L H P P P
6 P % P 6 P P H H L L H P P P
7 P 27 P 7 L L H L L P H P P P
8 P 28 H 8 H L H H P L H H H
9 p 9 = L H H P L H P P P
10 P 10 L H H P P L H P P P
1 P 1" v L H Pt L H H P P P
12 P 12 L H H Pt L L H P P P
13 P 13 H H H Pt H P P P P P
14 L 14 H H H H H P P P P P
15 P 15 H L H P P P
16 P 16 H H H L L L
17 P 17 P

18 P 18 P

19 P 19 L

20 L 20 H
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LOGIC CHART (Continued)

PIN IC IC IC IC IC IcC Ic Ic IC IC Ic Ic PIN IC

N. 7 EF 716 M 70 74 K L M N 70 NO. 79
1 P P P P P P P P P P H P 21 P
2 P P P P P P L P P P P P 22 H
3. P P P P P P P P P P P P 23 P
4 P P P P P P P P P * H P 24 H
5 P P P P P P P P P * P P
6 P P P P P P P L P * P P
7 P P P P P P L P L L L P
8 H H H H H H L P H P P P
9 P P P P P P L P L P P P

0 P P P P P P L L L P H P

M P P P P P P H P L H P H

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

13 P P P P P P H P P P H P

14 P P P P P P H H H H H H

5 P P P P P P H P

6 L L L L L L P L

17 P H

18 P P

19 P P

20 H P

PIN IC IC IC IC IC Ic IC IC Ic IcC Ic Ic Ic Ic

N, R TT TV WX w7z 8\ 8B 8 8 8 & 86
1P H P L Lt H L P P P P P P P
2 P L P P Lt L H P P P P P P P
3 P L H L Pt P L P P P P P P P
4 P H P P Pt P H P P P P P P P
5 H P * P Ht(12) L H P P P P P P P
6 H P % P HT P L P P P P P P P
7 H L H L Pt H L P P P P P P P
8 P P L L Pt L *t H H H H H H H
9 P P P L Hf H Lt P P P P P P P

10 L L P Ho LT H H P P P P P P P

1M P *x P P Hf P L P P P P P P P

12 P P P P Lt L Ht(3) P P P P P P P

13 H P P P PT P Lt2) P P P P P P P

14 H H P H o Pt * H P P P P P P P

15 H P Lt H H H H H H H H

16 H H Lt H L oL L L L L L

17 P Pt

18 P *t

19 P HT

20 H Ht
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TROUBLESHOOTING (Continued)

Check for a 14,31818 MHz signal at pin 11 of
IC 2Ss |f the signal tIs not present, check IC
1S and Oscillator Module (0S)Cl. If the
frequency Is not correct, check Osclllator
Module 0SCi. If the signal Is correct at IC
2S, check for a 4,77 MHz signal at plins 1 and
2 of IC 1T. If the signal is mlssing at pin
1, check IC's 1S and 1R, |If the signal Is
present at pin 1 and missing at pin 2, check

IC 1Te If the signal s present at IC 1T,
check for 4,77 MHz at pin 5 of IC 3T, |If the
signal Is misslng, check IC's 1T and 3T,

5.0V(B)

4FF SEE  GEE
NOTE :

DAUGHTER BOARD

DAUGHTER BOARD

Check for a 9,60 MHz signal at pin 8 of IC
4BB. |If the signal Is mlssing, check IC 4BB,
Crystal Y2 and Reslistors R4 and R5. If the
frequency Is not correct, check Crystal Y2.
Check for a 16,0 MHz slgnal at pin 11 of IC
4EE. If the slignal 1Is mlssing, check IC 4EE,
Crystal Y1, Capacltors Ci2 and C13 and
Reslstors R1, R2, and R3, |f the frequency Is
not correct, check Crystal Yi and Capacltors
Cl12 and C13, |If the signal Is correct at IC
4EE, check for 4.0 MHz at pin 9 of IC 5DD. |f
the signal Is correct, <check IC 50D and

Resistors R7 and R8.

ARRO¥S ON IC'S INDICATE PIN 1 UNLESS NOTED

A Howard W. Sams [SLIMIIYNEH Photo
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TROUBLESHOOTING (Continued)

voltage Is mlssing, remove Jumper J10 and turn
the Computer One. Check for about 4.3V at
Jumper pin ES8. If the voltage Is mlssing,
check Resistor R14 and check the Battery
Charger IC (1EE) on the Daughter Boarde |f
the wvoltage Is present at jumper pin ES,
replace the battery. If +the battery checks
good, check for a frequency of 32,768 KHz at
pln 14 of Real Time Clock IC (10W). If +the
signal 1Is missing, check Capaclitors C7 and
C18, Crystal Y2 and IC 10W, |f the signal Is
present, type In and run the followlng Baslic
program:

10 CLS
20 LOCATE 1,1:PRINT TIME$,DATE$:GOTO 20

While the program Is runnlng, check for pulses
at pin 1 of IC 10We If pulses are missing,
check IC 7T on the System Board and IC°s 1EE
and 6EE on the Daughter Boarde |f pulses are
present, check IC 10W,.
PARALLEL PORT

Parallel port is not functloning. Check
Connector J4 for good connectlonse. If the
connector  checks good, plug a parallel
loopback test plug (see "Test Plugs") Into
Connector J4, Type In and run the following
Basic programe The program can be stopped by
pressing the Crtl and Break keys at the same
+ime.

10 CLS

20 LOCATE 1,1

30 OUT 888,0:0UT 890,0

40 PRINT ®"A=";|NP 888

50 PRINT "B=";(INP (889) AND 248)

60 PRINT "C=";(INP(890) AND 31)

70 OUT 888,255:0UT 890,255

80 PRINT "D=";|NP(888)

90 PRINT "E=";(INP(889) AND 248)

100 PRINT "F=";(INP(890) AND 31):GOTO 20

The program contlnuously checks the Parallel
Interface clircults and displays six numbers (A
thru F) on the Monitor screene With the
Loopback Test Plug plugged Into Connector J4,
the following numbers should appear on the
Monitor screen:

If any of the numbers are not correct, make
the followlng checks with +the loopback test
plug fInstalled and the above program running.
Check for pulses at plns 11 and 8 of IC 6V.
If pulses are missing at pin 11, check IC 8T,
If pulses are present at pin 11 and missing at
pin 8, check IC 6Ve |If pulses are present,
check for pulses at pin 1 of Decoder IC (6X)e
If pulses are missing, check IC 8T. If pulses
are present, check for pulses at pins 5, 6, 7,
9 and 11 of IC 6Xe |If pulses are missing at
any of the plins, check IC 6X. |f pulses are
present and numbers A and D are not correct on
the Monltor screen, check for pulses at pins

60

2, 5, 6, 9, 12, 15, 16 and 19 of Data Output
Latch IC (5X)e If pulses are missing at any
pln, check IC 5X. If pulses are present,
check the Data Input Buffer IC (5W).

If numbers A and D are correct and numbers B,
C, E or F are not correct, check for pulses at
plns 2, 5, 7, 10 and 12 of Control Output
Latch IC (7Y)e If pulses are mlssing at any of
the pins, check IC 7Y, |f pulses are present,
check for pulses at plns 2, 4 and 6 of IC 7Z.
If pulses are missing, check IC 7Z. |f pulses
are present, check for pulses at pins 6 and 8
of IC 5Y. |If pulses are mlssing, check IC 5Y,
If pulses are present, check for pulses at
pins 2, 4, 6, 8 and 10 of IC 4X. |f pulses
are missling, check IC 4X. If pulses are
present, check Status Buffer IC (4W).

RESET CIRCUIT

Check the operation of +the Reset clrcult by
checking the loglc reading at pin 29 of CPU IC
(4D) while turning the Computer On. The
reading should be loglc high when the Computer
Is turned On then go low and stay lowe |f the
reading 1Is not correct, check the wvoltage at
pin 1 of IC 7T while turning the Computer On.
The voltage should be OV when the Computer Is
turned On and take about 23 seconds to reach
3.0Ve If the reading Is not correct, check
Capacitor Ci1, Dlode CR1 and Resistor Rl. If
the reading Is correct, <check +the loglic
reading at pin 4 of IC 7T while pressing the
Reset Button (SW7)e The reading should be
loglc ‘low for about one second after turning
the Computer On, then g loglc high and stay
highe 1f the reading Is not correct and pin
10 of IC ™ 1s loglc hlgh, check IC's 7T and
MWe If the reading at pin 10 of IC 7W s not
loglc high, check Resistor R51 and check pin 7
of +the Keyboard Connector (J6) for possible
shortse |If the reading Is correct, check for
a loglc high at pin 12 of IC 3G. |If the
reading Is not correct, check IC's 1H and 2K.
If the readlng Is correct, check for a loglc
low at pin 4 of IC 3K for about one second
after pressing the Reset Button. The reading
should the go high and stay highe |f the
reading Is not correct, check IC's 3G and 3K.
If the reading Is correct, check the loglc
reading at pin 12 of the Clock Generator IC
(3H) while pressing the Reset Button. The
reading should be loglc high for about one
second after pressing the Reset Button, then
go logic low and stay lowe If the reading Is
not correct, check IC 3H,

OSCILLATORS AND DIVIDERS

SYSTEM BOARD
Check for 12,0 MHz at pin 3 of IC 3G. If the
signal Is not present, <check IC 3G and

Oscillator Module (0SC3). I|f the frequency Is
not correct, check Osclllator Module 0SC3. |If
the signal 1Is correct at IC 3G, check for a
6.0 MHz signal at pin 13 and a 12,0 MHz signal
at pin 10 of the Clock Generator IC (3H)s |If
elther signal Is missing, check IC 3Hs |f the
slgnals are correct, check for a 6.0 Mhz
signal at pin 2 of IC 3. |If the slignal Is
missing, check IC 3K,

LOGIC CHART (Continued)

ol

PIN IC IC Ic IC IC IC IC IC IC  IC IC

No. 84 8 8 8. & 8N 8 8Q S8R 8 8T  8U

1 P P P P H P L Pt P P H H

2 P P P L H P H Pt P HoooL H

3 P P P P % P H Pt Pt P P P

4 P P P P P H L Pt Pt Ht P L

5 P P P P P L P Pt Ht Pt P P

6 P P P P P H P Pt Pt Pt P H

7 P P L L L L L L L L L P

8 H H P P P Pt H Pt Pt Pt L *

9 P P P P P Pt L Pt Pt Pt H P

0 P P H L P Lt L Pf Pt HT L L

1mn P P L P+ * Pt H Pt Pt P H L

12 P P L Pt P Pt P Pt H P H P

13. P P P Pt P Lt P Pt P P L H

14 P P H H H H H H H H H P

5 H H H

6 L L P

17 L

18 P

19 H

20 H

PIN IC PIN IC PIN IC IC IC IC IC IC IC IC IC Ic
NO. 8W NO. 8¥ NO. 8X SA 9B C 9 9 O 96 9H 9l
1 H 21 P 1 H P P P P P P P P P
2 P 22 L 2 L P P P P P P P P P
3 P 23 H 3 P P P P P P P P P P
4 H 24 H 4 H P P P P P P P P P
5 H 25 H 5 P P P P P P P P P P
6 H 26 H 6 H P P P P P P P P P
7 L 27 P 7 P P P P P P P P P P
8 H 28 H 8 H H H H H H H H H H
9 P 29 H 9 P P P P P P P P P P
10 P 30 H 10 L P P P P P P P P P
1M P 3 H 1m L P P P P P P P P P
12 P 32 H 12 P P P P P P P P P P
13 P 33 H 13 L P P P P P P P P P
14 P 34 H 14 P P P P P P P P P P
15 P 35 L 15 H H H H H H H H H H
6 P 3% H 6 P L L L L L L L L L
17 P 37 H 17 L

18 P 3 H 18 P

19 P L 19 H

20 L 40 H 20 H
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LOGIC CHART (Continued)

PIN IC IC IC IC IC IC ic Ic IC IC IC IC IC IC
NO. 9J 9K 9L M 9N 9P 9¢R 95 9X 106 101 10K _10L __10M
1 P H L H H Pt Pt Ht H P P P P Lt
2 P P P P H Pt Pt Pt H P P P P Lt
3 p P P P H Ht Pt Pt P P P P P ¥
4 H P H P H Lt Pt Ht H P P P P Ht(12)
5 P P L P P Lt Pt Lt(2) P H P P P HT(12)
6 P P H P P H Pt Ht L H P P P LT(13)
7 L L L L L L L Lt P H L L L Lt
8 H P P L P LT Lt(8) Pt H L P P P Lt(13)
9 L P P H P Ht LT(8) Pt P H P P P HT(12)
0 H P P P P P Lt(1) Pt L H P P P HT
1M P P P P P P LT(1) Pt H P P P *
2 p P P P P P Lt(1) Pt P P P P Lt
13 H H P P P P Pt Pt L P P P P LT
14 H H H H H H H Ht P P H H H HT
15 L P
16 P H
17 H
18 P
19 H
20 H
PIN IC Ic IC IC IC  IC  PIN IC PIN IC
No. 10N 1P 10Q 10R  10S 10T NO. 10T  NO. 100
1Lt Pt  PT Pt Ht Lt 21 Pt 1 H
2 Pt Pt Pt Pt Pt Pt 22 Pt 2 H
3Lt Pt Pt Pt Lt Pt 23 Pt 3 P
4 Pt Pt Pt * Lt Pt 24 PT 4 P
5  Ht(11) Pt Pt * Lt Pt 25 Ptas)| 5 P
6 HH(7) Pt Pt L Hf Pt 26 HT 6 P
7 HH(4) Pt LT L Ht Pt 271 Ltao] 7 P
8  Hf(9) Lt Pt P Lt Pt 28 L | 8 L
9  HT(1) Pt Pt P Pt Pt 2 Lt | 9 P
10 Lt Pt Pt P Hf Pt 30 Pt 10 P
1 Ltd) Pt PTU19) L Pt Pt 31 Pt " P
12 L1(8) Pt PT(18) * Pt Pt 32 Pt 12 P
13 L%5) Pt Pt(18) * Pt Pt 33 Lns) f13 *
14 Lt(6) Pt Ht H Pt Pt 34 Lt |14 P
15 L(10) Pt Pt Pt 35 Ht 15 P
16 Pt Ht Ht Pt 36  Ht 16 H
17 Pt 371 Pt 17
18 Pt Lt 38  Lt(5) |18
19 Lt Pt 39 LT |19
20 Ht Lt 40  HT 20
e
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TROUBLESHOOTING (Continued)

KEYBOARD

does not  function. Check  the
Keyboard Connectors, J6 on the System Board
and P! on the Keyboard, for good connectlions
and check the Keyboard Cable for broken wirese
If +the connectors and cable check good,
di sconnect the Keyboard from the System Board
(Connector J6). NOTE: The power supply may
shut down with the keyboard dlsconnected due
Yo 1Insuffictent current being drawn from the
12,0V  Source -that supplies power to the
keyboard. I1f the power supply shuts down,
connect a 100 to 150 ohm, 2 watt load resistor
from pin 3 to pin 5 of Connector J6 when
disconnecting the keyboarde Check for 12,0V
at pin 5 of Connector J6. ¥ 12,0V 1Is
missing, check Fuse (F1). If 12,0V 1Is
present, check the loglc readings at pins 1
and 2 of Connector J6 while +turning the
Computer On. Pin 1 should read loglc low when
the Computer Is turned On, go loglc high after
about one second, then pulse twice after the
Computer beeps once (about 12 seconds after
goling high)e Pin 2 should read loglc low when
the Computer Is turned On, then start pulsing
after about 1 seconde The pulses should have
a frequency of about 16 Hz for about 12
seconds, then change to about 436 Hz. |f the
readings are correct, go to the Keyboard Bad
paragraph below. If there 1s no change at
efther pin, check the loglc readings at pins 4
and 9 of IC 11X. The readings at pin 4 should
be the Inverse of the readings at pin 1 of
Connector J6 and the readings at pin 9 should
be the inverse of the readings at pin 2 of
Connector J6. If the readings are correct,
check IC 11Xe If +the readings are not
correct, check for pulses at pins 2 and 3,
logic high at pin 6 and logic low at pin 7 of
Keyboard Controller IC (84) (pin 6 should
pulse twlce about +wo seconds after turning
the Computer On)e. If the readings are not
correct at plns 2, 3 or 7, check IC 8T, If
the reading Is not correct at pin 6, check
IC°s 6V and 8T. |If the readings are correct,
check IC 8W.

Keyboard bad. Turn

Keyboard

the Computer off and
reconnect the keyboard. Check for 5.0V at pin
3 of Voltage Regulator (IC10). If 5,0V 1Is
missing, check IC10 and Capacitors C1, C4 thru
C7 and C10 thru Cl4. If 5.0V 1Is present,
check for a 6.0 MHz signal at pins 2 and 3 of

the Keyboard Controller (1C5)s |f the signal
Is mlssing, check Capaclitors C8 and C9,
Crystal X1 and 1C5. 1f the slgnal s present,
check for pulses at pin 10 of ICl. |f pulses
are missing, check ICl, If pulses are
present, check for pulses at pins 8, 12 thru
19 and 35 thru 38 of IC5. If pulses are
missing, check 1C5, IC7 and 1IC8, If pulses
are present, check for pulses at pin 6 of IC2,
If pulses are missing, check 1C2, If pulses

are present, check for pulses at pins 1 thru 7
and 9 of IC3 and IC4. |f pulses are missing,
check the IC with +the missing pulses. | f
pulses are present, check IC9.

SOUND

Check the Speaker
the
the

No sound from the speakers
(SPK1) volce coll for continuity. if
speaker checks good, +type In and run
followlng Baslic program:

10 SOUND 200,5
20 FOR T= 1 TO 2000:NEXT T:GOTO 10

The program beeps the speaker about once every
seconds While the program is running, check
for pulses at plns 2 and 5 of IC 6W. If
pulses are missing, check IC 6W, If pulses
are present, check for pulses at pin 2 of IC
11X 1f pulses are missing, check Timer IC
(7)e |f pulses are present, check IC 11X,
Capacitors C5 and C6, Reslistor R9 and Speaker
SPK1.

SERIAL PORT

port does not worke Check Connector J3
for good connectlons. |f the connector checks
good, make sure Jumper J9 s Installed on
Jumper pins E10 and E11 and Is making good
connections. |f the Jumper checks good, check
for a 1.843 MHz signal at pin 16 of Serlal
Controller IC (3Q). |f the signal 1s mlssing
or the frequency not correct, check Osclillator
Module (0SC2), IC 4R and Resistor R84, If the
slgnal is present, type In and run the
following Baslc program:

Serlal

10 OUT 1019,131

20 OUT 1016,128:0UT 1017,1
30 OUT 1019,3

40 OUT 1020,0:0UT 1020,15
50 OUT 1016,255:6G0T0 40

=
The program sets the baud rate to 300 baud andO
causes pulses to appear at plns 11, 31, 32, 330

and 34 of IC 30. The baud clock waveform atp
pin 15 of IC 3Q should look like Figure G wheng,
the program Is runninge. 8
=]

rwwnvwv:zwnnwwvunwwwqrwwhwmnﬁnw v

-

c

w

Figure G

While the program Is running, check for pulses
at pin 14 of IC 3Q. |f pulses are misslng,
check 1C°s 8R and 9P. |f pulses are present,
check for pulses at pins 11, 32 and 33 of IC
3Q. |f pulses are missing, check IC 3Q. | f
pulses are present, check for pulses at pins
6, 8 and 11 of IC 2X. |f pulses are mlssing,
check IC 2X. |f pulses are present, turn the
Computer off and plug a Serial Test Loopback
plug (see "Test Plugs") Into connector 336
Turn +the Computer back On and run the above
programe While the program Is running, check
for pulses at pins 8 and 11 of IC 3W. I f
pulses are missing, check IC 3W. if pulses
are present, check for pulses at pins 3, 6 and
8 of IC 3X. |f pulses are missing, check IC
3X. |f pulses are present, check IC 3Q.

REAL TIME CLOCK

Clock or calendar function does not worke
Make sure Jjumper J10 Is finstalled on pins E8
and E9 on the System Board and is making good
contact.e Check for 3.0V across rechargeable
Battery (B1) on the System Board. If +he
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TROUBLESHOOTING

POWER SUPPLY
5V ADJUST

Connect Input of DC voltmeter to 5V termlnal
on power supplye If power supply has no load
connected to 1+, connect two #1133 6 volt
lamps In parallel to the 5V terminal and a 10
ohm, 20W resistor to the 12V terminal. Turn
power supply On and adjust 5V Adjust Control
(R1) for a woltage of 5.0V R1 1Is located
next to the connector for the hard Disk Drive
and can be accessed without removing the power

supply board from the case.

POWER SUPPLY DESCRIPTION

When the AC Power Switch Is closed 120VAC is
applied to the Bridge Rectifier Dlodes (DO1
thru D04), developing 161V¥ at the cathode of
D02 and -161V* at the anode of DOl., These
voltages are applied to the collector of Tran—
sistor Q01 and the emltter of Transistor Q02
respectivelys When thls woltage Is applied
Transformers TOl, T02 and TO3 are pulsed Into
operatfon and continue to operate provided
there are no defective components or defective
clircultry. The pulses developed by
Transformers TOl, TO02 and TO3 are rectifled by
several dlodes producing the deslred source
vwltagess Windings on Transformers TOl and
T02 lnducﬂvelr couple pulses to the base of
Transistors Q01 and Q02 for turn On and turn
Off slignalse Should the AC woltage decrease
Transistors Q01 and Q02 will remaln turned On
for a longer perfod of tIme causing a higher
current. This Increased current produces
higher amplitude pulses which are rectifled
ralntafning the desired output source
voltagess If the AC woltage Increases Tran—
sistors Q01 and Q02 will conduct for a shorter
period of +Ime causing less currente This
produces lower amplitude pulses which keeps
the output source woltage constant.

*Measured from Isolated ground.

NOTE: Use an Isolation transformer with a step
down control when servicing power supply.
Disconnect power supply from Computer and DIsk
Drives 1o avold possible damage from high
vwltages that may be produced while servicing
power supplye Connect a load to the 5V source
connector on the power supplye Two #1133 6
volt lamps fIn parallel may be used as a load
for the 5V source. If lamps are used use
cautlon to avold possible burns as +the lamps
get very hot.
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If there Is no output from power supply,check
AC Fuse (FO1)e |If fuse Is open, check Bridge
Rectifler Diodes (DOt through DO04), Transis-
tors Q01, Q02, Electrolytics CO14, CO16,
Capacltors CO17 and C030, If fuse Is god
apply 120VAC and check for 173V* and —-172V* at
the «collector of Transistor Q01 and the
emitter of Q02 respectively. If these

voltages are missing, check the power switch
and thermistors R048 and RO61. If +the
voltages are present disconnect JO2 and JO3

and check for -136V* at the emitter of Q01 and
-136V* at the collector of Q02. If these
voltages are missing, check the components
assoclated with Transistors Q01 and Q02, If
the proper voltages are present on Q01 and
Q02, check Transformers TO1, TO2, TO3 and asso-
clated components for defects.

POWER SUPPLY SHUTDOWN

The Power Supply will shutdown 1f +the 5V
source should fincrease beyond a certaln values.
Zener Dlode ZD2 will be tgriggered tnto con-
ductlon, triggering SCR (SCRO2) which shuts
down the Power Supplye Should this conditlon
exlst remove all loads from the Power Supply
and cehck the source wvoltages. If all
voltages are normal or less than normal, check
Zener Dlode (ZD2) and SCR2, If +the source
voltages are mre than 10% higher check
voltages and  components assoclated with
Tranststors Q06, Q05, Q04, Q08, Q03 and SCRO1,

Voltages Taken In Shutdown

Q06 Q05 Q08 Q01 Q02
E OV E OV E 7.3V E 1.4V E =163V
B 6V B J7IVB 6.2V B 2,7V B =162V
C OV C .64V C 7.0V C 165V C 2,5V
SCR2
K ov
G ov
A 2.5V

TEST PLUGS

PARALLEL LOOPBACK PLUG

Use a male 25 pin subminlature "D" connector
(DB=25) and connect following plns together:

pin 1 to pin 13, pin 2 to pin 15, pin 12 to
pin 14, pin 10 to pin 16, pin 11 to pin 17,

SERIAL LOOPBACK PLUG

Use a male 25 pln subminltature ™" Connector
(DB=25) and connect the following plns
together: pin 2 to pin 3, pin 4 to plns 5 and
8, pln 6 to plns 20 and 22,

LOGIC CHART (Continued)

PIN Ic Ic Ic ic IC ic
NO. 11E 11F 11 114 11s 11X
ﬁ P L P P PT(18) L

2 P P P H Pt H

3 L P * P Pt H

4 P P P L PT L

5 L P P L Pt L

6 P P P P Pt H

7 L P L L Pt L

8 P P P P Lt P

9 P P P P Pt P
10 P L P P Pt P
11 * P * * Pt *t
12 * P P * Pt Lt
13 P P P P Pt Lt
14 H P H H Pt H
15 P Pt
16 P HT
17 P
18 P
19 L
20 H

Lo2 D03

po2 D028 D029 D027

D026

BOZ0

D019

T02

bo22

T L03

Doz1

J03

! \

s y :
D023 D024 E C B

Q02
POWER SUPPLY AC INPUT BOARD

8¢S0SD

SN1d 00€9 13AON
1%1v
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PARTS LIST AND DESCRIPTION (Continued)

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

ELECTROLYTIC CAPACITORS

181V

SN1d 00€9 13AON

ITEM AT MFGR.
No. RATING PART No.
POWER $UPPLY = AC INPUT| BOARD
co14 | 680 200v
cote | 680 200V
c029 | 6.8 63V 10%
2 CAPACITORS
o ITEM MFGR ITEM MFGR
. OR.
z No. RATING PART No. No. RATING PART No.
POWER SPPPLY = AC INPUT BOARD co15 .0033 250 VAC 20%
co17 <47 300V AC
. cot .0033 250 VAC 203 €030 «1 300VAC
s co2 .0033 250 VAC 209 co31 +0033 250V AC
zk
w
N <
& CONTROLS (All wattages 1/2 watt, or less, unless listed)
ITEM
NO. FUNCTION RESISTANCE PXA;TGS'O NOTES
; <+
35 2tg3g gF N 2 POWER [SUPPLY REGULATOR
NNV 0w w w
ok edddd e RO1S | 5V AdJ
“n a. MNSSS S ~r~ ~ ~
2 FB%FH %% 5 %
? < = B N FUSE DEVICES
4 =
- S 28=8 S "R e
pran) b4 DNNWM (2 R%] wn 72} .
" S rdFIS 23 = I ITEM PART NO.
'E o 228888 25 g & DEVICE HOLDER
<)
§ ) .: . iog‘o P . POWER SUHPLY AC INPUT BOARD
o 9 —_—o =S S~ A I
g z 5 wZ <8999 a9 9 9 FO1 4 Amp @ 250V AC Slow Blow
—_— T £ EE ~SIIS I = 5
= o - YNNI 55 50O SYSTEM (HOTHER BOARD)
s & S - EEEEE ==
O-o < F1 2 Amp @ 125V AC
~ C -
© Q
< . [0
o3 i~ COILS (RF-IF)
- ‘6
|n_- 2 2 36 ITEM MFGR.
= ¢ 0| $Z= z B z No. FUNCTION PART No.
G < | gk 523z °% 3p C5z30Q
‘Lﬁ 3 by <> . %§8§8 £2§§§ 23§§3§ POWER [SUPPLY REGULATOR
o) § o 172} 39433 $3IFH ILU2RKRG
o) 5 IIcce ;NS;# I R LO4 RF Choke
Qo o - ~ %.-5(/75 55258 HFaorbnax LO5 RF Choke
> 3 [3) & LO6 RF Choke
= =2 @
~ § 2 z| 2 SPEAKER
17 Rl Py Q
- o Ol = . 2 ITEM REPLACEMENT DATA
- £ 'S} u'_.l g < & w No. TYPE MEGR. QUAM NOTES
c'_lz S s| - = = s PART No. PART No.
x < L ol 5 3| 88848 wL3yPs yIpssw SPKT | 1.5% CM 8 Ohm
< 2 » o| - O] NNNNM MM tin novos~~
a <
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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 WMAN
’ PART No. PART No. I No.
BUS EXPANSIDN BOARD
RP1 Resisfor Network 2200 5% x 9
RP2 Resistor Network 330 5% x 9
RP3 Resistor Network 2200 5% x 9
RP4 Reslistor Network 2200 5% x 9
RP5 Reststor Network 220 5% x 9
KEYBOARD
RP1 Reslstor Network 33 x 8
KE YBOARD (ALT)
RP1 Resistor Network 10K x 8
RP2 Resistor Network 10Kk x 8
POWER SUPPLY = AC INPUT BOARD
ROS5 150K 2% 1/4W Carbon Flim QW415
RO6 150K 2% 1/4W Carbon Flim Qw415
RO10 30 2% 1/4W Carbon Fllm QW030
RO11 30 2% 1/4W Carbon Fllm QW030
RO47 3.9 2% 1/4W Carbon Fiim QW3D9
RO48 15 Ohm Cold NTC
RO57 3.9 2% 1/4W Carbon Fliim QW3D9
RO61 15 Cold NTC
POWER SUPPLYY REGULATOR
RO2 100 2% 1/4W Carbon Flim QW110
RO14 100 2% 1/4W Carbon Fiim Qw110
RO15 240 1% 1W Carbon FllIm 1W124
RO16 100 2% 1/4W Carbon FilIm QW110
RO23 180 2% 1W Carbon Flim 1W118
RO25 100 2% 1/4W Carbon Flim QW1i10
RO26 100 2% 1/4W Carbon Film QW110
RO27 130 2% 1/4W Carbon Film Qw113
MISCELLANEOUS
ITEM MFGR.
No. PART NAME PART No. NOTES
KE YBOARD
D1 LED Caps Lock, Red
D2 LED Number Lock, Red
D3 LED Scrol | Lock, Red
X1 Crystal 6MHz
POWER SUPPLY
PO1 AC Power Cord
SWo1 Switch Power
SYSTEM BOARD
B1 Battery 3v
DS1 LED Power, Grn
DSW1 DIP Swltch
DSW2 DIP Switch
0sc1 Crystal 14,31818MHz
0Sc2 Oscll lator 3.6864MHZz
0sC3 Crystal 12:MHz
SW7 Swltch Reset

56

NOTES

ZENITH
PART No.

8¢S0SD

TCE
PART No.
SK74L.505
SK7C243
SK7C243
SK2716/2716(12)
SK74LS373
SK7C240
SK7C240
SK3591/960
SK74LS05
SK74LS05
SK74LS14
SK74LS03
SK2716/2716
SK74LS373
SK7CT374
SK3569/834
SK74LS151
SK3569/834
1281V

SN1d 00€9 13AOWN

ECG
PART No.
ECG74LS05
ECG74LS145
ECG2716(12)
ECG74LS373
ECG960
ECG74LS05
ECG74L.S05
ECG741.514
ECG74LS03
ECG2716
ECG741.5145
ECG741.S373
ECG74L.5374
ECG834
ECG74LS151
ECG834

NTE
PART No.
NTE74LS05
NTE74LS145
NTE2716(12)
NTE74LS373
NTE960
NTE74LS05
NTE74LS109A| ECG74LS109A| SK74LS109
NTE74LS05
NTE74LS14
NTE74LS03
NTE2716
NTE74LS145
NTE74LS373
NTE74LS374
NTE834
NTE74LS151
NTE834

MFGR.
PART No./
TYPE No.

74LS05PC
ON74LS145N
D8039LC
MM74HC243N
MC74HC243N
SN74LS373N
MM74HC240N
MC74HC240N
7805
SN74LSO5N
DM74LS109AN
SN74LSO5N
SN74LS14N
ON74LSO3N
TMP8039P
AM2716DC
SN74LS145N
SN74LS373N
ON74LS374N
LM339DP
74LS151PC
LM3390P

2716

ITEM
No.

IC1,2
I1C3,4
1C5
1C6
1C8
1C9
Ic10

SEMICONDUCTORS (Select replacement for best results)
IC7

KEYBOARD MODEL 3(1

KEYBOARD

U1
u2
u3
U4
us
ué
u7
us,9
u10
Ut
u12
ut3
ut4

PARTS LIST AND DESCRIPTION (Continued)

When ordering parts, state Model, Part Number, and Description
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SAMS COMPUTERFACTS" MODEL 6300 PLUS

J

AT&T
MODEL 6300 PLUS

| cscs2s

SAM

PRELIMINARY SERVICE CHECKS

This data provides the user with a time-saving
service tool which Is designed for quick Isola—
tion and repalr of Computer malfunctions.

Check all [Interconnecting cables for goéd
connectlon and correct hookup before making
service checks.

Be sure the Power Is OFF before connecting or
disconnecting connectors, boards or other re-
placeable partse.

Disconnect all peripherals except the Monitor
from the Computer to ellminate possible
external mal functions.

Replacement or repair of the power Supply
Board, Maln Board, Disk 1| Interface Board,
Keyboard, or Connectors may be necessary after
the mal functlon has been Isolated.

8¢S0SIO

TEST EQUIPMENT AND TOOLS
TEST EQU IPMENT

Digttal Volt/Ohm Meter

Loglc Probe

Loglc Pulser

Frequency Counter

Disk Drive Tester or Test Program

>
=
2
—

TOOLS

=
(©]
=)
m
-
(=33
@
=}
o
o
=
C
()

Low Wattage Soldering lron
Desol dering Equipment
Head Cleaning Equlipment
Contact and Switch Cleaner (non-spray type)
Phil1ips Screwdriver
Flat Blade Screwdrlver
IC Insertion and Removal Tools 14, 16,
24 and 40 pin

REPLACEMENT PARTS

Power Supply Fuse

IC 6J (System Board) ROM

IC 6K (System Board) ROM

IC 10E (Display Board)

Fuse F1 (Monitor) 2.5A Fuse

IC 8W (System Board)

IC IC5 (Keyboard)

IC (C7 (Keyboard)

M7,M8 Index Detector (Disk Drive)
M5,M6 Wrlte Protect Detector (DIsk Drive)
M9 Track 00 Detector (Disk Drive)
SP1 Speaker 8 Ohm z

IC 3Q (System Board)

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
constitute in any case a recommendation, warranty or guaranty
by Howard W. Sams & Co. as to the quality and suitability 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 of replacement part

listed. 89CS19065 DATE 5-89

Repraduction 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.
© 1989 Howard W. Sams & Co.

4300 West 62nd Street, P.0. Box 7092, Indianapolis, Indiana 46206
US.A. Printed in U.S. of America
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PRELIMINARY SERVICE CHECKS (Continued)

E10 E1Y

|E]J9

CC =

0|3
0|2 =
F 2|0
VR21 o |1 ols
COESAST I
i3 12v ADJUSTO
suB
O | s VR
T o4 B
ol3 c
ol22 €
of1 be ru c | Q73
L) L

MONITOR
MAIN
BOARD
>
432 1
4
VR31 VR41 ;
C ] w2 [ ] FOCUS YRS
H HOLD
suB
L403
l_l WIDTH BRIGHT

SYSTEM MAIN BOARD

al M

30

P2

1

E1|ES
M

J

I

DISPLAY CONTROLLER
BOARD

04

|
TO
MONITOR
f'
S
77 GND J5
+15V 1 13
12 [2
106
@ 93| U4
6162 6162

BLACK

ol
Lk

:

6 JUMPER
BLOCK

N

P5

7], [P,

DAUGHTER BOARD

INTERCONNECTING DIAGRAM
I

S /J\

P




IVICE CHECKS (Continued)
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PRELIMINARY SERVICE CHECKS (Continued)

CHASSIS - OVERALL VIEW

POWER SUPPLY

PRELIMINARY SERVICE CHECKS (Continued)

DISASSEMBLY INSTRUCTIONS

CABINET REMOVAL

Turn two screws located on the rear panel at
the top corners untll they become loose (they
do not have to be completely removed). Sllide
the top cablinet forward about 1/2 1inch and
11t up to remove.

CABINET BOTTOM

Turn the unlit upslide down. Turn two screws
located on the rear panel at +the bottom
corners untll they become loose. Slide the
bottom cabinet forward about 1/2 Inch and Iift
up o remove.

BUS EXPANSION BOARD REMOVAL

Remove cablnet tops Remove all the expansion
boards that are plugged Into the Bus Expanslon
Board. Loosen screws -securlng 5V DC and
ground terminalse. Remove 5V DC and ground
power cables from the connect polnts. Remove
five screws holding Bus Expansfon Board to
chasslise Sltde Bus Expansion Board toward
Power Supply +to wunplug board from Display
Control ler Board, Lift Bus Expansion Board
out of Computers

DISPLAY CONTROLLER BOARD REMOVAL

Remove cablinet top and bottom. Unplug 15V DC
power cable from the rear of Display
Control ler Board. Loosen two screws holding
5V and ground power terminals to Bus Converter
Boarde Remove two screws holding Display Con-
troller Board retalining bracket to rear panel,
Set Computer on 1t+s right side. Remove four
screws (one located at front, one on slde and
two at rear of panel) holding left side metal
panel to chassls and remove panel. Remove one
screw (located next to 5V and ground power
terminals) holding Display Controller Board to
chassis, Loosen two screws that secure 5V and
ground power terminals to System Board.
Unplug Display Controller Board from Bus Con-
verter Board and System Board.

SYSTEM BOARD REMOVAL

Disconnect all cables from rear panel. Remove
cablnet top and bottom covers. (Remove
Display Controller Board.) Unplug 12V power
cable from System Board (located next to 5V
and ground power termlnals.) Unplug Disk
Drive Cable from right side of System Board.
Remove seven screws holding System Board +o
chassls. Squeeze plastic cllp at front center
of System Board and I1f+ board out of chassls.

DISK DRIVE REMOVAL

To remove Drives from chassls use a
screwdriver to push down metal +ab located
directly under Drives at center. While
holding tab down slide Drives forward about 1
Inche Remove Disk Drive cables and power
cables from rear of Drives,

Remove four screws holding metal plate on
bottom of Drive A and remove plate. Remove
two screws from each side of Drive A and
remove Drive from holder. Remove four screws
from bottom of Hard Disk and remove holder for
Drive A.

POWER SUPPLY REMOVAL

Unplug power cable from rear of Computer.
Remove two screws holding fan cover located on
bottom corners of cover. Push cover down and
pull to remove I+, Remove cablnet tope.
Unplug fan Connectors and remove screw holding
ground wliree Remove Disk Drives. DIsconnect
power cables from front of power supplye.
Remove one screw from left slde and one screw
from In front of Power Supply holding supply[dp]
to chassis. Sllde Power Supply towards Bus

wn

Expanston Board. Lift Power Supply out of
chasslse

N
KEYBOARD DISASSEMBLY (oo B

Turn Keyboard wupside downe Remove three
phllillps screws, Use a flat blade screwdrliver
to push back (one at a time) three plasticks
latches while 1ifting up on bottom cover.}®]
Remove bottom and top coverse To remove a
key, pull Key cap off. Squeeze In two tabs|ea
holding Key In slot and Iift Key out of Key-
boarde.

To remove the clircult board from the metal
frame (wlth keys), remove two hex stacklng
bolts holding the game controller connector.
Remove two nuts and 19 screws from the back of
the Keyboard. Carefully |It1f+ +the clrcult
board off the metal frame and note the type
and poslition of +the plastic spacers for the
SCrews.

POWER SUPPLY D|SASSEMBLY

Remove 1wo screws from right slde of Power
Supply cases Remove one ground screw from
fronte Remove two screws from top rear of
cases Sllde two boards out of case along wlth
rear panel,



PRELIMINARY SERVICE CHECKS (Continued)

GENERAL OPERATING INSTRUCTIONS

POWER ON SELF TEST

A Power  On sel f-test Is automatical ly
performed each tIme the Computer Is turned One.
Several dlagnostic tests are performed and, If
a problem Is detected, an error message will
be displayed on the Monltor Screen. For an
exp lanation of the varlous error codes, see
the "Computer Self Test"™ section. If no
problems are detected, a Ilst of the areas
tested are displayed on the Monlitor screen

with the word PASS, the Computer beeps once
and boots from the Floppy or Hard Disk Drive.

BOOT UP

Insert a bootable diskette Into Disk Drive A
and turn the Computer On. The Computer will
automatical ly boot up from the diskette In
Drive A. |If a Hard Disk Is Installed and It
has DOS on 1t, the Computer will boot up from
the Hard Disk If no diskette Is Inserted In
the Floppy Disk Drive.

DOS (DISK OPERATING SYSTEM)

To get a list of file names on the diskette in
the current Disk Drive, type DIR and press the
ENTER keys To specify a Drive that Is not the
current (default) Drive, type the drive letter
with a colon after DIR (DIR B:).

To run a program (with a JEXE or .COM

extenslon) on a diskette, type the name of the
program and press the ENTER key.

USING BLANK DISKETTES

BASIC

To load Baslic, flrst boot up on DOS. Insert a
diskette with Basic on I+ Into the Drive. Type
the name of +the Baslic (usually BASIC or
GWBASIC) and press the ENTER key. To return to
DOS from Baslc, type SYSTEM and press the
ENTER key.

To view a Ilist of the flles on a diskette In
the current Drive, type FILES and press the
ENTER keye Type FILES "B:*,*" and press the
ENTER key to |IIst flles from Disk Drive B.
Type FILES "A:*,*" 4o |I1st fliles from Disk
Drive A If It 1Is not the current (default)
drive.

To load a program In Baslc from a diskette,
type LOAD and the name of the program enclosed
In quotes and press the ENTER key.

To save a program, type SAVE and the name of
the program enclosed In quotes and press the
ENTER key.

To run a program In Baslc, type RUN and press
the ENTER keye To stop a Basic program press
the Ctrl and BREAK (SCROLL LOCK) keys at the

same time.

NOTE: Some programs wiil disable or not
recognize the Ctrl and BREAK keys to prevent
the user from stopping the program while 1t Is

runninge

RESETTING THE COMPUTER

Press the Reset Button (located under the Disk

A blank diskette must bes formatted before I+
can be wused to save programs or data. A
formatted diskette must contain DOS or a
Start-up program before the Computer will boot
up using that diskette.

To format a dlIskette, Insert a dlskette
containing a Format program iInto Drive A.
While In DOS, type the name of the format
program and press the ENTER key. Follow the
Instructions that appear on the Monltor screen
to format blank diskettes.

NOTE: Formatting a diskette wlll wlpe out any
programs previously placed on the dlskettes
The Computer automatically defaults +to the
current Drive 1f the destination Drive s not
specifleds Be sure to specify the destinatlion
Drive that has the diskette to be formatted or
the program dlskette in the default Drive may
be ruined by default actlon.

Vi

Drives) or press the Cirl, ALT and DEL keys on
the keyboard at the same time to reset the
Computer.

HARD DISK DRIVES

A physlcal (low level) format must be
performed and DOS partitlons set up on a new
Hard Disk Drive before DOS can do a loglcal
format on the Drive. A physical format
program Is Included on the Systems Dlagnostic
Diskette that comes with the Service Manual on
the 6300 Plus computer. The Service Manual
(#845657113) 1s avallable from AT&T. A DOS
partition program (FDISK) and loglical format
program (FORMAT) are normally Included on the
DOS diskettes

PRELIMINARY SERVICE CHECKS (Continued)
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PRELIMINARY SERVICE CHECKS (Continued)

DIP SWITCH
FUNCT iON

DSW1

SWITCHES AND JUMPERS

96 TPl Disk Drive installed as Drive B

48 TPl Disk Drive instal led as
96 TPl Disk Drive Installed as
48 TPl Disk Drive Instal led as

Drive B
Drive A
Drive A

80 X 25 Ilne video display (AT&T Standard)
40 X 25 line video dlisplay

IBM monochrome vidso display
One Floppy Disk Drive instal led
Two Floppy Disk Drives instal led

Three Floppy Disk Drives Instal led

\lm‘\l auun
(o 4]

OFF

N

Od VU O
-
o)}

Switch 3 and 4 settings are determined by the type of Hard Disk Drive that Is
Use switch 3 1f the Drive Is Installed as Drive 1 and switch 4 1f the

Instal led.

Drive Is Installed as Drive O.

setting to

use:

Use the following chart to determine the switch

PRELIMINARY SERVICE CHECKS (Continued)

GENERAL OPERATING INSTRUCTIONS (CONTINUED)

COMPUTER SELF TEST

The Computer performs a self test every time
It Is turned On. |f no problems are detected,
the name of each section tested will be
displayed on the Monltor screen along with the
word PASS, The Computer wlll then beep once
and start booting from the Floppy DIisk Drive
or the Hard Disk Drives. If a problem 1Is
detected, an error message wlll be displayed
on the Monitor Screen and also sent to a
printer connected to the Parallel Port. Use
the following chart to determine the area of
the problem and any possible IC's that may be
bad:

Interrupt Fall H5

Interrupt Fall H6

Interrupt Fall H7

RT Clock Fatll
RT Clock Fall:NR
RT Clock Fall:LO

RT Clock Fatll:HI

170 Board INT REQ5 not
functioning (IC 1Q)
Floppy Disk Controller
INT REQ6 not functlioning
(IC's 1Q and 8T)

Paral lel port INT REQ7
not functloning (IC's

1Q, 5Y and 7Y)

Real Time Clock reglsters
not functlioning (IC 10W)
No response from 8254
Interrupt (IC 7Q)

Low end 8254 Interrupt is
out of specliflications (IC
7Q)

High end 8254 Interrupt

ERROR MESSAGE PROBLEM Is out of specifications
MANUFACTURER MODEL SIZE ON OF F (ic 7Q)
CPU Fall Bad CPU (IC 4D)
cDC Wren 30 MB 3,4 ROM Module Fatl Bad ROM (IC's 6J and 6K) If a defect Is found while testing the RAM, an[)\®
a1 CM6426 20 MB 3,4 DMA Timer Fall Bad Channel 1 Timer (IC error message In the following format should{ee]
Micropolls 1325 67 MB 3,4 7Q) appear:
Minliscribe 6086 80 MB 3,4 DMA Control Fall Bad DMA Control ler (IC aaa kb RAM Fall:bb:ycccidddd:eeee: ffff
Multi PC 6300 type 10 MB 3,4 8B on Daughter Board)
Seagate ST225 20 MB 3,4 Interrupts Fall Software Interrupt aaa Last bank tested In declmal (g)
Seagate ST4051 40 MB 3,4 fallure bb Configuration of RAM o
Tandon _— 40 MB 3,4 Interrupt Fall HO Timer Channel O INT REQO 01 = 128 KB total RAM m
not functloning (IC 1Q) 02 = 256 KB total RAM r iy
DIP Swiltch DSW2 - Interrupt Fall H1 Keyboard Control ler INT 03 = 512 KB total RAM 8 -
REQ! not functloning 05 = 640 KB total RAM 5=
FUNCT ION ON OFF (IC's 1Q and 8W) y Bank (128 KB) with defectlive RAM =
Interrupt Fall H2 170 Board INT REQ2 not 1 =Bank 1 on System Board '1_3
128 KB RAM Installed (64 KB chips In Bank 1) 2,3,4 1 functioning (IC 1Q) 2 =Bank 2 on System Board C
256 KB RAM installed (64 KB chips In Banks 1 and 2) 1,3,4 2 Interrupt Fail H3 1/0 Board INT REQ3 not 3 thru 4 are reserved ()
256 KB RAM Instal led (64 KB chips In Banks 1 and 2) 1,2,4 3 functioning (IC 1Q) ccc Segment of defectlve RAM
512 KB RAM instal led (256 KB chips In Bank 1) 1,2,3 4 Interrupt Fall H4 Sertal Interface INT REQ4 dddd Of fset of defective RAM
640 KB RAM Instal led (64 KB chips In Bank 1 and 256 KB not functloning (IC's 10Q eeee Data written to the RAM
chips In Bank 2) 2,3 1,4 and 3Q) ffff Data read from the RAM
640 KB RAM Instal led (256 KB chips In Bank 1 and 64 KB
chips In Bank 2) 1,3 2,4
640 KB RAM Instal led (256 KB chips In Bank 1 and 64 KB
chips In Bank 2) 1,2 3,4
1 MB RAM Installed (256 KB chips In Banks 1 and 2) 3 1,2,4
80287 coprocessor Instal led 5
80287 coprocessor not Instal led 5
Hard DIsk Controller ROM on System Board used 7
Hard DIsk Controller ROM on Hard DIsk Control ler card used 7
27256 ROM's instal led on System Board 8
27128 ROM's Instal led on System Board 8

NOTE: Swltch 6 Is reserved, leave In On pos!tion.

JUMPERS

Jumper J9 (E10 to E11) used during factory test
e el oot g ory tests. Jumper should always be

Jumper J10 (E8 to E9) Instal led to enable the Real Time Clock chip (IC 10W).

& : Vil



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.

(1) coMPUTER DEAD

Vil

(A) Check voltages at Power Supply Conn-
ectorse. If wltages are missling,
turn Computer off and disconnect Con-
nectors from Power Supplye Turn
Power Supply On and recheck voltages.
If wvoltages are still missing, check
Power Supply Fuse.

(B) If woltages return, turn Power Supply
Off and reconnect Connectors one at a
time. Turn Power Supply On and
recheck wo ltages. Repeat  process
untill problem area Is Isolated that
shuts down Power Supplye.

(C) If Power Supply 1Is god, check DIP
Switches DSW-1 and DSW-2 on System
Board for correct settlngs. See
"Switches and Jumpers",

(D) Check ROM IC's (6J and 6K) by sub-
stitution.

VIDEO D ISPLAY (COMPUTER)

(A) Display comes up In 40 column mode
Instead of 80 columen mode. Check
setting of Switches 5 and 6 of DIP
Switch DSW-1. See "Switches and
Jumpers ",

(B) No video, Computer appears to boot up
proper!ye. Check Connector J5 on
Display Controller Board for god
connectlons and check Monlitor cable
for open clircults.

(C) If Connector and cable check god,
check .IC 10E by substitution.

(D) Monitor has a bright raster with
retrace lines showing and no video In-
formation. Check Jumper block
located on Display Controller Board
(pIns 1 and 2 and pins 5 and 6 should
be jumpered).

VIDEO DISPLAY (MONITOR)

(A) Monltor dead. Check Connector T for
god connectlons and check cable for
possible open clrcults.

(B) 1f Connector T and cable check good,
check Fuse F1. If Fuse 1Is blown,
check for abgut 28 ohms reslstance
from the colléctor of Transistor Q73
to ground before replacing Fuse and
applying power to Monltor. If the

collector of Transistor Q73 checks
shorted to ground +troubleshoot the
Monltor Boardse.

(@ «evsoar

(A) Keyboard does not function. Check
Connectors J6 on the System Board and
Pl on the Keyboard for god con-
nectlions and check keyboard cable for
open clrcults.

(B) If connectors and cable check good,
unplug Keyboard from Computers, I f
Power Supply refuses to start with
Keyboard unplugged, connect a 100 ohm
to 150 ohm, 2 watt resistor, between
J6 pins 3 and 5.

Check logic readings at plns 1 and 2
of Connector J6 while turning
Computer On. PIn 1 should read low,
then High, then after about 12
seconds, Pulse twlcee Pin 2 should
read Low, then start Pulsing. I
readings are not correct, check IC 8W
by substitution,.

(C) If loglc readings are correct at pins
1 and 2 of Connector J6, check IC's
IC5 and |IC7 on Keyboard by substi-
tutlon.

(D) One key Is erratic 1In operatione.
Clean the key contactse To remove
key, pull cap off, then remove key by
squeezing two tabs holding key 1In
slot and I1ft key up.

(® oisk oRIVE

WARN ING

I+ Is possible for a defective Disk Drive
to write on or erase Informatfon on a
diskette even when the diskette Is write
protected. Check a questionable Disk
Drive by first wusing a diskette that

contalns programs that have been
duplicated on another diskette,

(A) Drive 1Is deads Check for 12V at pin
1 and 5V at pin 4 of Connector PJ2 on
the DIisk Drive. If woltages are
missing, check Power Supplye.

(B) Disk Drive Operatlon Is erratice
Clean the Heads. Check Drive Spindle
speed: see Floppy Disk Drive
Allgnment, "Spindle Speed Check".
Check Connectors PJ4, PJ6 thru P13,
and PJ15 for good connectlons.

PRELIMINARY SERVICE CHECKS (Continued)
SERVICE CHECKS (Continued)

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

(C) Computer indicated diskette Is write
protected when 1+ 1Is not write pro-
tecteds Check Connectors PJ11, PJ12
for good connectionse |f connectlions
check good, check for a loglc Low at
Test Point WP when a diskette that Is
write protected 1Is 1Inserted in +the
Drive. If reading 1Is not correct,
check Write Protect LED (M5), and
Write Protect Detector (M6).

(D) WiHll not read or write. Insert a
diskette In the Drive and close the
drive doore Check for pulses at pin
8 of Connector PJ1 while the Spindle
Motor Is turning. If pulses are
missing, check +the Index Detector
(LED (M7) and Index Detector (M8).

(E) Head bangs agalnst Track 00 stop.
Check the loglc reading at Test Point
ZS while manually pushing head back
fo Track 00 and forward away from
Track 00, The readlng should be
loglc Low when on Track 00 and loglc
High when off Track 00, |If loglc
reading Is not correct check the
Track 00 Detector (M9) and check
Connector PJ8 for good connections.

(F) Drive spindle motor does not turn On.
Check for Jumpers correctly finstalled
on PJ4, and making good connections.

(6) INTERNAL SPEAKER

(A) No sound. Check the Speaker Coll
(SP1) for continulty (7.9 ohms).

(7) PARALLEL PORT

(A) Parallel port not functioning. Check
Connector J4 for g@od connectionse
If Connector J4 checks good, plug a
loopback plug (see Parallel Loopback

Plug In Test Plug section of
Troubleshooting) 1into Connector J4.
Type 1In and run the following Baslc
programe The program can be stopped
by pressing the Cirl and Break keys
at the same time.

10 CLS

20 LOCATE 1,1

30 OUT 888,0:0UT 890,0

40 PRINT "A=";INP 888

50 PRINT "B=";(INP (889) AND 248)

60 PRINT "C=";(INP (890) AND 31)

70 OUT 888,255:0UT 890,255

80 PRINT "D=";INP(888)

90 PRINT "E=";(INP(889) AND 248)

100 PRINT "F=";(INP(890) AND 31):
GOTO 20

The program contlnuously checks the
Printer Interface clrcults and displays

six numbers (A" thru F) on the Monltor
screen. With Loopback Plug plugged Into
Connector J4, the fol lowlng numbers
should appear on the Monltor screen.

A =0

B =48

c=0

D =225

E =200

F =31

| f numbers are not correct, troubleshoot
Paral lel Interface Clircultse |If numbers
are correct, check cable and peripheral
that was connected to Parallel Porte

SERIAL PORT

(A) Sertal port does not worke Check
Serfal Interface IC (3Q) by sub-
stitution,

3a0
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PRELIMINARY SERVICE CHECKS (Continued) PRELIMINARY SERVICE CHECKS (Continued) PRELIMINAI
PREVENTATIVE MAINTENANCE

ENVIRONMENT

Computers perform best in a clean, cool area that Is below 80 degrees Fahr-
enhelt and free of dust and smoke particles. Even though home Computers
are not affected by clgarette smoke as much as commerical Computers are

af fected, It Is better to malntain a smoke-free area around the Computer. PIN 1 12V — ; (‘3
Do not block cabinet vents of Computer, Monitor, Printer or other power Paz #
devices.

ELECTRICAL POWER 4 ,

Varlations In the line voltage can affect the Computer. Try to avold @

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 pag

protector, power-line conditioner or noninterruptible 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 spill
occurs, dlsconnect the Computer power plug from AC power outlet. Then, If
circultry or contacts are contaminated, disassemble the Keyboard and care-
fully rinse the Keyboard printed circuit board with distilled water and
let 1t dry. Use a cotton swab between the keys. Use a nonabrasive con—
tact cleaner and Ilnt-free wipers on accesslble connectors and contacts.

1t

*
Eaurann
N

.

QFf“i‘ 2

DISK DRIVES

e

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 allgnment. 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,

P1

O @
105 “

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

Bregs
Bikas

&5

w=

pa12 /
PRINTERS

Carefully vacuum the Printer regularly. Wipe surface areas clean using a
ITght all-purpose cleaner. Do not clean the machine. The oll will col-
lect abrasive grit and dust. The dust will act as a blanket. Thls can
cause components to overheat and fail.

STATIC ELECTRICITY

Static electricity discharge can affect the Computer. In order to mini-
mize the possibility, use anti-statlc mats, sprays, tools and materlials
and malntaln good humidity In the Computer environment.

MONITOR

Use an l!solation transformer with any Monitor that does not come as part
of the system since some Monltors use a HOT chassls (chassis connected to
one side of the AC line). The face of the Monltor should never be left on
for long periods of time at high brightness level except when pattern Is
being changed perlodically. Use caution when cleaning anti-glare screens
to preserve the glare-reductlion feature.

KEYBOARD DISK DRIVE
XV XVl
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ALIGNMENT

EQUIPMENT REQUIRED

A  test program or Disk Drive Tester Is
required which will turn On the Disk Drive,
select slde O or 1, and step the Head to the
track specified In the allgnment procedures.
Use a Dyan Analog Alignment Diskette (no.
206-34) when an Alignment  Diskette Is
speclfled In the allgnment procedures. NOTE:
The alignment dliskette has allgnment patterns
only on It and does not contaln any allgnment

programse
DRIVE TRACK PROGRAM

The followlng Baslic program can be used to
step the DIsk Drive Head to the track
specifled by the user. To stop the program,
press the Ctrl and Break keys.

NOTE: This program selects side O onlye.

10 CLS

20 OUT 1014,128:0UT 1010,16:0UT 1010,20
30 OUT 1013,7:S=INP(1012)

40 OUT 1013,1:S=INP(1012)

50 FOR T=1 TO 1000: NEXT T

‘60 OUT 1014,128:0UT 1010, 16:0UT 1010,20
70 OUT 1013,7:S=INP(1012)

80 OUT 1013,1:S=INP(1012)

90 INPUT "ENTER TRACK NUMBER ";TR

100 IF TR>80 THEN 90

110 OUT 1010,20

120 OUT 1013,15:S=INP(1012)

130 OUT 1013,1:S=INP(1012)

140 OUT 1013, TR:S=INP(1012)

150 FOR T=1 TO 400:NEXT T

160 PRINT "PRESS ANY KEY TO STOP"

170 A$=INKEY$:0UT 1010,20:IF A$="" THEN 170
ELSE 90

To operate Drive B, change the number 16 In
ilnes 20 and 60 to 33 and change the number 20
In lines 20, 60, 110 and 170 to 37.

SPINDLE SPEED CHECK

If a Disk Drive Tester that provides a readout
of the speed In RPM Is being used, check for a
speed of 360 RPM,

If a Disk Drlve Tester Is not avallable, cut
out and paste the strobe pattern, shown In
Figure 1, to the center of the flywheel on the
bottom of the Disk Drive. Insert a diskette
In the Drive and close the Drive door. Type
in and run +the program Iisted under the
"Contlnuous Operation of Disk Drive" sectlon
of "Floppy Disk Drive Programs" to keep the
Disk Drive runninge View the pattern with a
60 cycle flourescent 1ighte The speed Is
correct 1f the pattern appears to stand still.

FIGWRE 1

STROBE
PATTERN

RADIAL HEAD AL IGNMENT

Connect the channel A Input of a dual trace
scope to Test Point DD- (pin 41 of 1C8),
channel B tnput to Test Point DD+ (pin 42 of
1C8) and the external trigger 1nput to Test
Point IX (pin 1 of 1C4)s Set the scope to add
mode with one channel Inverted, the sweep time
to 20 mSec, external trigger to negative slope
and the wvoltage range to +2 wvolts/cme Set
both scope Inputs to AC couplinge Insert the
allgnment diskette In the Drives Turn tThe
Drive On and step the Head to Track 32, slde
0. The cats—eye pattern shown 1in Flgure 2
should be displayed on the scope.

The amplitude of the two lobes displayed must
be within 70% of each other. If the lobes are
out of tolerance, loosen the +two screws
holding the Head Position Motor (M2) (see the
Disk Drive Mechanical photo, bottom view).
Adjust the Motor until the two lobes are equal
in amplitude, then +tighten the Motor mount
screws, Check the adjustment by steppling the
Head to Track 80 and back to Track 32, then to
Track 00 and back to Track 32, checking the
lobes each +tIme the Head 1s on Track 32,
Select slde 1 and check the Radlal alignment
of Head 1 using the above procedures. Check
the Track 00 Detector adjustment  after
performing the Radlal Head Allgnment.

TRACK 00 DETECTOR

Connect a scope to Test Point DD- (pin 41 of
1C8) and set the sweep tIme to 20 uSec. Set
the wvoltage range to +2 volts/cme Insert the
Alignment Dliskette Into the Drive. Turn the
Drive On and set the Head to Track 00. A 250
KHz sine wave should be displayed on the
scopes |f the 250 KHz slignal 1s not present,
step the head forward or backward untll the
signal 1s present. When the 250 KHz slignal Is
present on the scope, the Head Is on Track 00.

Connect the Input of a voltmeter to Test Polnt
ZS (pin 41 of IC7). Check for O volts at Test
Point ZS when the Head Is on Tracks 0 and 1
and 3 volts or more when the Head Is on Track
3, 1f the readings are not correct, set the
Head to Track 1, loosen the Track 00 Detector
(M9) screw (see the Disk Drive Mechanlcal
photo, bottom vlew) and adjust the detector
unt!l +he wvoltage drops from 3 volts to O
volts, Tighten the Track 00 screw and recheck
the ad Justment,

INDEX DETECTOR ADJUSTMENT

Connect the channel A 1Input of a dual trace
scope to Test Polnt DD- (pin 41 of 1C8),
channel B Input to Test Point I1X (Index pulse,
pin 1 of IC4). Set the scope display +to
channel A with the voltage range set to .2

SWITCHES AND JUMPERS

FLOPPY DISK DRIVE

Jumpers are normally Installed on the 1.2 Meg DIsk Drive at terminals D2, HM, LD,

™, DC and DE.
TERVINAL
D1 to D4

DE
DX
HD
HM
LD
P5
MUX
™
DC
SR

Use the following chart to determine the functlon of the terminals:
FUNCT I ON

Drive Select 1 thru 4.

Motor speed fixed at 360 rpme

Motor speed control led by the Density Mode signal.

Head loading controlled by the Drive Select signal.

Head loadlng conitrol led by the Motor On signale

Front panel LED controlled by the Drive Select signal.

Front panel LED controlled by the Drive Select and Ready signals.
Drive 1s aiways selected.

Termination of tnput signals.

Ready signal is outputted at pin 34 of the Interface connector.
Disk Change signal Is outputted at pin 34 of the Interface connector.

TERMINAL GUIDES

FLOPPY DISK DRIVE

1 4
2 3

1C1
TOP VIEW

1
2
3
4
5i
6l
7

1€2,1cC3, 1C4, 1C6
TOP VIEW
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TROUBLESHOOTING (Cont.)
SIDE SELECT 31 of 1C8, If pulses are present at pin 31,

check 1C8, If pulses are missing at pin 31,

To verify 1If the slde select clrcults are check for pulses at pin 18 of +the Drive
workling, set the Drive Tester to continuously Controller IC (IC7)s |f pulses are present at
alternate betrween Heads O and 1 or run the pin 18, check IC7. |If pulses are missing at
"Read Mode/Side Select" program under "Floppy plin 18, check Reslstor RM3 from pin 5 to pln
Disk Drive Programs"s Check for pulses at 6, Resistor RM1 from pin 7 to pln 1 and check
pins 20 and 24 of the Read/Write Amp IC (IC8)e plin 32 of Connector PJ1 for good connectlions.

If pulses are mlssing, check for pulses at pin

TRACK 00
DETECTOR
Mo

RADIAL
HEAD ALIGN
~~SCREWS

HEAD
LOAD
SOLENOID
M

HEAD
POSITION
MOTOR

M1l

DISK
INSERT
DETECTOR
Mi0

INDEX
DETECTOR
SCREW

N7

INDEX
DETECTOR

M8

WRITE
PROTECT
DETECTOR

DISK DRIVE-TOP VIEW
12

ALIGNMENT (Cont.)

volts/cm and the sweep time to 50 uSec. Set
the channel B Input to noninverting mode and
trigger the scope on channel B with the
trigger set to positive slope (to trigger on
the leading edge of the Index pulse).

Insert the Allgnment Diskette In the Drivee
Turn the Drive On, select slde 0 and set the
Head to Track 68. Conflrm that the leading
edge of the burst waveform on channel A occurs
200 uSec 100 uSec after the start of the
sweep (after the leading edge of the Index
pulse), see Flgure 3. |f the reading Is out
of tolerance, loosen the screw holding the
Index Detector (M8) (see +the Disk Drive
Mechanical photo, top view) and adjust the
detector for 200 uSec 100 uSec.

AZIMUTH CHECK

Connect the channel A Input of a dual trace
scope to Test Polnt DD- (pin 41 of 1C8),
channel B Input to Test Point DD+ (pin 42 of
1C8), external tfrigger finput to Test Polnt IX
(Index pulse, pin 1 of 1C4). Set the scope to
add mode with channel B fInverted, sweep time
to 5 mSec, both Inputs to AC coupling,
trigger to negative slope and voltage range to
«1 volt/cme

Insert the Allgnment Diskette In the Drive,
turn the Drive On, select slde 0O and set the
Head to Track 68. Confirm that the pattern

appears as shown In Flgure 4. The amplltude
of bursts 1 and 4 must be equal to or less

than the amplitude of bursts 2 and 3.
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DISK DRIVE

FLOPPY DISK DRIVE PROGRAMS

If a Computer Is used to troubleshoot the DIisk
Drive, the following Basic programs can be
used to operate the Drive In different modese

CONT INUOUS OPERATION OF DISK DRIVE

Use the following Basic program to keep Drive
A running contlnuously In Read Mode. Change
the number 20 In the program to number 37 to
make Drive B run continuouslye.

10 OUT 1014,128:0UT 1010,20:60T0 10
READ MODE/SIDE SELECT

The following Baslic program keeps the Drive
running In Read Mode and displays seven num—
bers on the Monltor screen which should change
when reading a diskette with data on it. It
also contlnuously alternates between Head O
and Head 1.

10 CLS: OUT 101,0

20 OUT 1014,128:0UT 1010,33:0UT 1010,37
30 OUT 1013,74:S=INP(1012)

40 OUT 1013, Y:S=INP(1012)

50 FOR X-1 TO 7

60 S=INP(1013):S=INP(1012):PRINT S

70 NEXT X:LOCATE 1,1

80 IF Y=1 THEN Y=5 ELSE Y=l

90 GOTO 20

To operate Drive A, change line 20 to:
20 OUT 1014, 128:1010,16:0UT 1010,20
WRITE MODE/WRITE PROTECT CHECK

The following Basic program writes contlinu-
ously to a diskette (not write protected) In-
serted In Drive B and dlsplays a number on the
Monttor screen. The number should be 0 1f the
diskette Is not write protected and 2 if It Is
write protecteds |f numbers are not correct,
refer to the "Write Protect Does Not Function"
sectlon of this Troubleshooting gulds.

WARNING: Do not use a diskette with important
data on 1t+. Thils program writes over any data

on the dlskette.

NOTE: This program will not write to the disk-
ette 1f the diskette Index Detector clrcults
are not workinge Check for Index pulses at
pln 8 of Connector PJ1 while Drive Is running
with a blank diskette Inserteds |f pulses are
missing, refer to the "Index Detector" section
of this Troubleshooting gulde.

PROGRAMS

10 CLS:0UT 101,0

20 OUT 1014,128:0UT 1010,33:0UT 1010,37
30 S=INP(1012)

40 OUT 1013,77:S=INP(1012)

50 OUT 1013,Y:S=INP(1012)

60 OUT 1013,1:S=INP(1012)

70 OUT 1013,12:S=INP(1012)

80 OUT 1013,12:S=INP(1012)

90 OUT 1013,0:S=INP(1012)

100 S=INP(1013):S=INP(1012)

110 PRINT INP(1013) AND 2:S=INP(1012)
120 FOR X=1 TO 5

130 S=INP(1013):S=INP(1012)

140 NEXT X:LOCATE 1,1

150 IF Y=1 THEN Y=5 ELSE Y=l

160 GOTO 2

To operate Drive A, change line 20 to:
20 OUT 1014,128:0UT 1010,16:0UT 1010,20
TRACK 00 DETECTOR CHECK

The following Basic program wlill step the Head
back to Track 00 on Drive A and display the
number 16 on the Monitor screen to Indicate
Head 1s On Track 00, If Head 1s manually push-
ed Off Track 00, the number should change to
number O,

10 OUT 1014,128:0UT 1010,16:0UT 1010,20
20 OUT 1013,7:S=INP(1012)

30 OUT 1013,1:S=INP(1012)

40 FOR T=1 TO 1000:NEXT T

50 OUT 1014,128:0UT 1010,16:0UT 1010,20
60 OUT 1013,7:S=INP(1012)

70 OUT 1013,1:S=INP(1012)

80 FOR T=1 TO 1000:NEXT T

90 OUT 1014,128:0UT 1010,20

100 S=INP(1012)

110 OUT 1013,4:S=INP(1012)

120 OUT 1013,2:S=INP(1012)

130 CLS:PRINT INP(1013) AND 16:S=INP(1012)
140 GOTO 80

To operate Drive B, change ltnes 10 and 50 to
0ouUT1014,128:0UT 1010,33: OUT 1010,37
and change the number 20 in llne 90 to 37.

STEPPING MOTOR

The following Baslc program contlnuously alter-
nates the Head on Drive A between Tracks 00
and 16,

10 OUT 1014,128:0UT 1010,16:0UT 1010,20
20 OUT 1013,7:S=INP(1012)

30 OUT 1013,1:S=INP(1012)

40 FOR T=1 TO 500:NEXT T

50 OUT 1010,20

60 OUT 1013,15:S=INP(1012)

70 OUT 1013,1:S=INP(1012)

80 OUT 1013,16:5=INP(1012)

90 FOR T=1 TO 500:NEXT T

100 GOTO 10

To operate Drive B change llne 10 to:

10 OUT 1014,128:0UT 1010,33:0UT 1010,37
and change line 50 to:

50 OUT 1010,37

TROUBLESHOOTING (Cont.)

DRI VE MOTOR/DRIVE SELECT/HEAD LOAD

Drive motor or Drive Selected LED (LED1) does
not turn On. Use the Drive Tester to turn the
Drive On and check for a loglc low at pins 2
and 19 of the Drive Controller IC (IC7). |f
the reading 1s not correct at pin 2, check
Resistor RM2 from pin 1 to plIn 2 and check pin
16 of Connector PJ1 for good connectlonse |If
the reading Is not correct at pin 19, check
Resistor R3, check to make sure a Jumper Is
correctly fInstalled at plns D1 +thru D4 of PJ4
and Is making good connectlons and check plns
6, 10, 12 and 14 of Connector PJ1 for good
connectlons. If +the readings are correct,
check for a loglc high at pin 8 of I1C6. |If
the reading Is not correct, check IC6. |If the
reading Is correct, check for a loglc high at
plns 27 and 33 of IC7. |f the readings are
not correct, check IC7, If the readings are
correct, check for .01 wolts at the Collector
of Switch Transistor (Q2). |If the woltage Is
not correct, check Transistor Q2 and Resistor
R16. If +the wltage Is correct, check
Connector PJ10 for good connectlons and check
the Motor Control Board. If +the Drive
Selected LED 1Is not +turning On, check for a
Jumper at position P5 or LD of PJ4 and make
sure the Jumper Is making good connectlion. |f
the Jumper 1Is present, check for .1 volts at
the Collector of Switch Transistor (Q4). If
the woltage 1Is not correct, check Transistor
Q4 and Reslistor R19, If the wltage Is
correct, check the Drive Selected LED (LED1)
and Reslstor R12,

Drive Head does not loads Check the loglc
reading at pin 31 of IC7 whlle +turning the
Drive On. The reading should pulse loglc low
momentarily when the Drive Is turned On, then
go loglc high and stay highe I1f the reading
Is not correct, check IC7, |If the reading Is
correct, use a scope (with the Input set to DC
mode, wltage range to 5V/cm) to check the
voltage at the Collector of Switch Transistor
(Q3) whlle turning the Drive On. The woltage
should momentarily go up to 12 volts when the
Drive Is turned On, then drop to about .1 wlit
and stay theres I|f the wltage reading Is not
correct, check Dlode D13, Resistor Ri17,
Capacltor C7 and Translistor Q3. If the
v ltage reading is correct, turn the Drive On
and check for a loglc high at pin 6 of ICl,
If the reading Is not correct, check IC7. |If
the reading Is correct, check for a logic high
at pin 10 of IC6. If the reading Is not

correct, check 1C6, If +the reading Is
correct, check for a logic low at pin 5 of
IC1. If the reading 1s not correct, check

IC1. If +the reading 1Is correct, check
Connector PJ9 for good connectlons, check the
Head Load Solenold winding for continuity and
check Dlodes D10, D11 and D12,

INDEX DETECTOR

Insert a diskette In the Drive and close the
Drive door. Set the Drive Tester to operate
the Drive continuously In Read mode. Check
for pulses at Test Polnt IP (pin 43 of Drive
Controller IC7)e If pulses are missing, check
pins 1 and 4 of Connectors PJ11 and PJiZ for
god connectlons, check the lndex LED (M7),
Index Detector (M8), Capacitor C9, Resistor
RM4 from pin 9 to pin 1 and Resistor RM4 from
pin 5 to pin 1. |f pulses are present, check
for pulses at Test Point IX (pin 1 of 1C4).
If pulses are missing, check IC7., 1f pulses
are present, check for a logic high at pin 2
and pulses at pin 3 of IC4. 1f the readings
1s not correct at pin 2, check Resistor Ril.
| the reading Is correct at pin 2 and not
correct at pin 3, check iC4. |f the readings
are correct, check pin 8 of Connector PJ1 for
good connectionse.

TRACK 00 DETECTOR

Drive Head bangs agalnst the Track 00 stope.
Check for a loglc low at Test Point ZS with
the Head on Track 00 and logic high with the
Head off Track 00. |f the readings are not
correct, check Connector PJ8 for god
connectlions, check the Track 00 Detector (M9),
Capacitor C10 and Resistor RM4 from pins 4 and
6 to pln 1. |If the readlngs are correct, set
the Drive Tester +to operate the Drive

continuously In Read mode. MWhile the Drive Is=
running, check for a logic high at pin 4 of O
IC4 with the Head on Track 00 and logic low®

with the Head off Track 00,
are not correct, check IC7.

If the readingsp -
If the readingsg,

are correct, check for a logic high at pin 58;20
of IC4 If the reading Is not correct, checkd =
Reslstor R11. If the reading 1Is correct,g
check for a loglc low at pin 6 of IC4 with thelT
Head on Track 00 and loglc high with the Headg

off Track 00. If the readings are not
correct, check 1C4, |1f +he readlngs are
correct, check pin 26 of Connector PJ1 for
good connectionse.

HEAD POSITION MOTOR

Head Position Motor (M2) does not worke Set
the Drive Tester to contlinuously alternate the
Head between any two tracks. Check for pulses
at plns 20 and 21 of the Drive Controller IC
(IC7)e |f pulses are missing at pln 20, check
Resistor RM2 from pIn 5 to pin 6, Resistor RM!
from pin 5 to pin 1 and check pin 18 of
Connector PJ1 for g@od connectlons. |f pulses
are missing at pin 21, check Reslistor RM1 from
pin 6 to pIn 1, Resistor RM2 from pln 8 to pin
7. |f pulses are present, check for pulses at
pins 26, 29 and 30 of IC7, If pulses are
missing, check I1C7. |f pulses are present,
check for pulses at pins 4 and 6 of 1C6. |f
pulses are mlssing, check 1C6. If pulses are
present, check for pulses at plns 10, 11, 14
and 15 of IC5. If pulses are missing, check
IC5. |f pulses are present, check Connector
PJ for god connections, check Motor M2
windings for continulty and check the wltages
and components assoclated with Switch
Tranststor (Q1).
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TROUBLESHOOTING

TEST SETUP

Use a Disk Drive tester capable of writing to
and reading from a diskette and operating the
Head Posttion Motor. |If a computer 1s used,
connect a good Disk Drive to the Computer as
Disk Drive A. Connect the defective Disk
Drive as Disk Drive B. Use Disk Drive A to
load any programs needed +to check the
defective Disk Drives Use the programs |isted
under "Floppy Disk Drive Programs" to operate
the Drive In different mo des for
troubleshootinge All +tests and measurements
were made using a 1.2MB formatted dlskette
unless otherwise noted.

WARNING: I+ Is possible for a defective Disk
Drive to write on or erase Information on a
diskette even Iif It Is write protecteds Check
the Disk Drive by first using a diskette that
has programs that have been backed up on
another diskettes Do not leave the allgnment
diskette In the drive whlle checking woltages
or waveforms unless specifled In the allgnment
proceduress The test equipment may cause the
Disk Drive clrcults to erase sections of the
altgnment diskette even If it Is write
protected.

HEAD CLEANING INSTRUCTIONS

Use a cotton swab or IInt free cloth dampened
with 91% tsopropy!| alcohol and dry with a IInt
free cloth or wuse a nonabrastve cleaning
di skette,

OSCILLATOR

Verify that the 4 MHz osclllator Is working
properly by checking the 4 MHz waveform at pln
6 of Drive Controller (IC7)e |f the waveform
Is mlssing, check Crystal X1, Capacitors C13
and C14 and IC IC7,

WILL NOT READ

Insert a diskette with data on I+ In the Drive
and close the Drive door. Set the Drilve
Tester fo operate the Drive continuously In
Read Mode. While the Drive Is running, check
for lIndex pulses at pin 8 of Connector PJ1.
If pulses are missing, refer to the "Index
Detector" sectlon of this Troubleshooting
gulde. If pulses are present, check for a
loglc high at pin 15 of Drilve Controller IC
(IC7)e If the reading Is not correct, check
ResIstor RM2 from pin 3 to pin 4, Reslstor RM1
from pin 4 to pin 1 and check pin 24 of
Connector PJ1 for god connections. If +the
reading Is correct, check for a logic low at
pins 1 and 13 of I1C6. If the readings are not
correct, check IC7. If the readlngs are
correct, check for a loglc high at pins 2 and
12 of IC6s |f the readings are not correct,
check 1C6. |If the readings are correct, check
for a logic low at pin 8 of IC2, If +the

10

reading 1!s not correct, check I[C2, If the
readings are correct, check the waveform at
Test Point RD (pin 33 of 1C8) while opening
and closing the Drive door. There should be a
noticable change In the waveform when the door
Is opened and closede |f there 1s no change,
check the Head (M1) windings for continulty,
check Connector PJ7 for god connectlons and
check the woltages and components assoclated
with Switch Transistor (Q6) and pins 1 +thru
26, 32 and 34 thru 44 of 1C8. If there Is a
change, check for pulses at pin 3 of ICl. If
pulses are mlssing, check ICl. |If pulses are
present, check pin 30 of Connector PJ1 for
god connectlions.

WILL NOT WRITE

Insert a diskette (not write protected) iIn the
Drive (do not use a diskette with Important
data on 1+). Set the Drive Tester to do a
continuous write operation. While the Drive
Is running In write mode, check for Index
pulses at pln 8 of Connector PJl. |If pulses
are mlssing, refer to the "Index Detector"
sectlon of +this Troubleshooting gulde. I f
pulses are present, check for pulses or a
loglc low at pin 15 of Drive Controller (IC7).
If the reading 1s not correct, check Reststor
RM2 from pIn 3 to pin 4 and check plin 24 of
Connector PJ1 for g@od connectlons.e If +the
reading Is ‘correct, check for pulses or a
loglc high at pins 1 and 13 of 1C6. If the
readings are not correct, check +the Drive
Controller IC IC7. If +the readings are
correct, check for pulses or a loglc low at
pins 2 and 12 of IC6, |f the readings are not
correct, check IC6, If +the readings are
correct, check the wltages and components
assoclated with plns 1 thru 26, 32 and 34 thru
44 of the Read/Write Amp IC (IC8) and Switch
Transistor (Q6), check the Head (M1) windings
for continulty and check Connector PJ7.

WRITE PROTECT DOES NOT FUNCTION

Insert a write protected diskette In the Drive
and check for a loglc low at Test Polnt WP
(pIn 7 of ICT). If the reading 1Is not
correct, check plns 3 and 4 of Connector PJI1
and pins 2 and 4 of Connector PJ12 for god
connectlons, check the Write Protect LED (M5)
and the Write Protect Detector (M6), Capacitor
C12 and Reslstors RM4 from pin 7 to pin 1 and
pln 2 to pin 1s If the reading 1s correct,
check for a logic high at pin 12 of IC4, |If
the reading Is not correct, check the Drive
Controller IC (IC7). If +the readlng Is
correct, check for a loglc hlgh at pin 13 of
IC4. If the reading s not correct, check
Resistor R11, If +the reading Is correct,
check for a loglc low at pin 11 of IC4, |f
the reading Is not correct, check IC4. If the
reading Is correct, check pln 28 of Connector
PJ1 for good connectlons.

LOGIC CHART

PIN IC IC IC IC IC IC PIN IC PIN
NO. 2, 3 4 5 6 7o NO. 7. NO.
1 P L(23) HQ) P H P(18) L 21 H(1) 41
2 H H(21) L H H(1) P(19) L 22 H 42
3 P H H P H(1) H(1) H 23 H 43
-4 L L H L(8) L L(1) L 24 H 44

5 L L L(1) H L H(1) P 25 H
6 H H H(1) H(9) L(1) L(1) P 26 H(3)
7 H L L L L(1) L H 27 H
8 H L L * L H H 28 L
9 H H L H L L 29 H(1)
10 L(1) H H L(1) H(12)  H(11) 30 H(1)
11 H(1) L H(7) L(1) L(13) P(18) 31 H
12 L H L(6) L P(19) P(18) 32 H
13 * H(21) H L P(18) P 33 H
14 H H H H(1) H L 34 L(6)
15 L) P(19) 35 P
16 H L 36 L(8)
17 H 37 H
18 H(11) 38 L
19 L 39 H
20 L(5) 40 H(7)

SCHEMATIC NOTES

DISK DRIVE

Voltages, waveforms, and logic readings taken while using a Disk
Drive Tester set up to do a contlnuous Random Seek=Read/Write
operation (head stepping rate set to 10 msec)s Readings shown
were taken when the disk drive head Is not moving (drive Is In
read or write mode) unless noted,

NOTE: Insert a formatted diskette (not write protected) in the Drives

Probe Indicates P when head Is moving.

Probe indicates L when head is moving.

Probe Indicates L when head Is moving In and H when head

Is moving out from the center of the diskette.

Probe Indicates H if diskette Is write profecteds

Probe indicates L If diskette Is write protected.

Probe Indicates H when the head Is on track 00 and L

when of f track 00,

Probe Indicates L when the head is on track 00 and H

when off track 00.

11 Probe iIndicates H when head 0 is selected, L when

head 1 Is selected.

12 Probe Indicates L when drive motor Is off.

13 Probe Indicates H when drive motor Is off.

18 Probe Indicates H when In write mode, L when In read modes

19 Probe Indlcates L when In wrlte mode, H when In read modes
L
H

e (eI KoY (SRR

21 Probe Indicates L with no di skette In the Drive.
23 Probe indlicates H with no diskette In the Drive.
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NOTES

ZENITH
PART No.

TCE
PART No.
SK3100/519 Ni

SK74LS04
SK74LS00

SK7438
SK74LS04
SK3911
SK3911

ECG
PART No.
ECG591
ECG75452B
ECG74LS04
ECG74L.S00
ECG7438
ECG74L504
ECG16
ECG16

NTE
PART No.
NTE519 Nt
NTE754528
NTE74LS04
NTE74LS00
NTE7438
NTE74LS04
NTE16
NTE16

MFGR.
PART No./
TYPE No.

DAP201
DAN201K
SN75452BP
SN74LS04N
M74L.S00P
SN7438N
TD62107P
SN74LS04N
T6676AS
MC2871
B963L
C2021Q
B963L
C2021Q

ITEM
No.

IC1
1C2
IC3
1C4
1C5
1C6
1C7
1C8
Q1

SEMICONDUCTORS (Select replacement for best results)

FLOPPY DISK DRI VE

D1

D2

D3
D5,6,7,8
D10,11,12
D13
D14,15
D16
D17,18
Q2

Q3
4,5,6

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

@ PARTS LIST AND DESCRIPTION

PARTS LIST AND DESCRIPTION (Continued)

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

ELECTROLYTIC CAPACITORS

ITEM RATING MFGR.
No. PART No.
AT & T|FLOPPY DISC DRIVE

Cc20 1 35V

RESISTORS (Power and Special)

REPLACEMENT DATA
ITEM
No. RATING MFGR. NTE
PART No. PART No.
AT & T FLOPPY DISC DRIVE
RM1 Reststor Network 1)
RM2 Resistor Network (2)
RM3 Restistor Network (2)
RM4 Res1stor Network (3)
(1) 100K x 8
(2) 1000 5% x 4
(3) 220 x 2, 150 x 2, 10K x 2
COILS (RF-IF)
ITEM MFGR.
No. FUNCTION PART No.
AT & T| FLOPPY DISC DRIVE
L1 RF Choke (11.6uH)
L2 RF Choke (11.6uH)
L3 Peaking (8.8uH)
L4 PeakIng (8+8uH)
MISCELLANEOUS
ITEM MFGR.
No. PART NAME PART No. NOTES
AT & T FLOPPY DISC DRIVE
m; u§$gi Head Pos!tion
M3 PC Board Motor Control
M4 Solenold Head Load
M5 LED Write Protect
M6 Detector Write Protect
M7 LED I ndex
M8 Detector Index 00
M9 Detector Track
M10 Detector Disk In
M1 LED Disk In
LED 1 Driver Select
X1 Crystal (40MHZ)
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GridTrace LOCATION GUIDE

AD- -

AD+ ¢ | ru R-14 1 9 , 10 !

C1 5=15 PJ7 E-2 :

c2 M-18 ';jg B-19 et

C3 F-23 B-18 TP

c4 F=21 PJ10 B-16 :

c5 B=20 PJ11 B~-14

cé D-20 PJ12 B-12

c7 E-15 PJ13 1-24

c8 p-15 | PJ15 1-19

c9 E-11 | O R-17

c1o E-11 Q2 D-19

ci E-10 | O E=13

Ci2 E-10 o F=10

C13 610 | & 19

cl4 H-10 | 96 H-3
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c25 A-7 R9 N-21
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c28 H=2 R12 L-14
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C30 H-1 R14 H=-24

D1 0-17 R16 D-18

D2 0-15 R17 F=-19

D3 p-17 | RI8 6-13

D5 N-19 | RI9 E-13

D6 p-20 | R20 6-10

D7 pP=21 R21 F-9

D8 p-23 | R22 D-9

D10 E-17 R23 E-9

D11 D-16 234 1-6

D12 D-16 5 D-5

D13 F-13 | R26 B~8 K

D14 B=2 R27 c-5

D15 B=2 R28 c~5

D16 c-2 R29 c-4

D17 -4 R30 C-4 L

D18 F=3 R31 c-3

DD— F=9 R32 c-2
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1C2 G-21 R35 6-2
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I1Cé M=15 R39 |=22 '

1C8 c-6 R41 | -4

IP G-11 | R43 D-4

IX J-17 | RO H-11

L1 1-12 | RM1 N=21 p

L2 A-10 | RM2 K-16

L3 B=5 RM3 K-16

L4 A=5 RY G-19

P N-25 | STP M-21 Q
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LOGIC CHART

PIN IC IC 1C IC PIN IC PIN IC PIN IC PIN IC PIN 19
NO, Ut U2 u3 u4 NO. u4 NO. u4 NO. u4 NO. us NO. U5
1 L P P P 21 H 41 H 61 P 1 P 21 P
2 H P P P 22 P 42 H 62 P 2 P 22 P
3 % P H(1) P 23 P 43 P 63 P 3 P 23 P
4 L P L) L 24 P 44 P 64 P 4 P 24 H
5 P P H P 25 P 45 P 65 P 5 P
6 H P L P 26 P 46 P 66 P 6 P
7 H P L P 27 L 47 P 67 P 7 P
8 L L L P 28 P 48 P 68 P 8 P
9 P P H P 29 P 49 P 9 P
10 P P P P 30 P 50 P 10 P
11 P P P P 31 P 51 P 1 P
12 P H L()y P 32 P 52 P 12 L
13 * P H(1) P 33 P 53 P 13 P
14 H P H P 34 P 54 P 14 P
15 L P P 35 P 55 P 15 P
16 H H P 36 H 56 P 16 P
17 P 37 H 57 P 17 P
18 P 38 L 58 P 18 P
19 P 39 H 59 P 19 L
20 P 40 H 60 L 20 P

PIN IC IC IC IC PIN IC PIN IC PIN IC
NO. U6 u7 us us NO. U9 NO. uio NO. uto NO. Ut1
1 P * P H 21 P 1 P 21 P

2 P L L L 22 P 2 P 22 P

3 P * H P 23 P 3 P 23 P

4 P L P P 24 H 4 * 24 P

5 L * L) P 25 P 5 H 25 P

6 * L H P 26 P 6 P 26 L

7 L L L P 27 P 7 P 27 L

8 P L P P 28 * 8 P 28 L)
9 P * P P 9 P 29 P

10 P P H P 10 P 30 L

" P P H P 1" P 31 L
12 P P L P 12 P 32 P
13 P P P P 13 P 33 L

14 H H H P 14 P 34 P

15 P 15 P 35 P

16 P 16 P 36 P
17 P 17 P 37 P

18 P 18 P 38 P

19 P 19 P 39 P
20 P 20 L 40 H
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PARTS LIST AND DESCRIPTION

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

TERMINAL GUIDES AND NOTES

ELECTROLYTIC CAPACITORS CAPACITORS
ITEM RATING MFGR. ITEM MFGR.
TEN PART No. No. RATING PART No.
AT & T|HARD DISC CONTROLLER BOARD AT & T HARD DISC CONTROLLER BOARD
Ct 1 35V 10% c27 68 N750 50V 5%
C33 1 35V 10%
RESISTORS (Power and Special)
REPLACEMENT DATA
ITEM
No RATING MFGR. NTE

: PART No. PART No.
AT & T HARD DISC CONTROLLER BOARD
R2 100 1% 1/4W Carbon Fllm
R3 487 1% 1/4W Carbon Film
R21 75 1% 1/4W Carbon F1lm
R22 1500 1% 1/4W Carbon Fllm
R23 100K 1% 1/4W Carbon Film
R24 3570 1% 1/4W Carbon Film
R25 2870 1% 1/4W Carbon F1im
R26 15K 1% 1/4W Carbon Film
Z1 Component Combination
Z2 Resistor Array 4700 2% x 4
SEMICONDUCTORS (Select replacement for best results)

ITEM MFGR.

No. PART No./

TYPE No. NTE ECG TCE ZENITH
PART No. PART No. PART No. PART No.
HARD DISK CONTROLLER
CR1 1N4148 NTE519 ECG519 SK3100/519
CR2
01,2,3 2N3904 NTE123AP ECG123AP SK3854/123AP
U1 MC3486P
u2 DS3487N
MC3487P

U3 TALS14N NTE74LS14 ECG74LS14 SK74LS14
U4 WD11C00-JT
us MB8128-15 NTE2128 ECG2128
ué SN74LS38N NTE74LS38 ECG74L.538 SK74L.S38
u7 74LS14N NTE74LS14 ECG74LS14 SK74LS14
us SN74LS38N NTE74LS38 ECG74L.538 SK74LS38
U9 WD10C20-PH
uto WD1010A-PL
uti D8749HC
u12 T4LS13N
uis SN74L.526 0OND NTE74LS260 | ECG74LS260
ut4 USED SOME VERSIONS
ut5,16 74L.S244N NTE74LS244 | ECG74LS244 SK741.5244

|
D6S EBC
I B mmnnaon oo ool 15 P !
. € = .
q 26 1 24 o5 27 3] 38
I CR2 a1,a2,a3 q 2 23 3 = » ! 20
BOTTOM VIEW BOTTOM VIEW ¢ b 3 2 25 SO % 2 1s |
| g ! 4 21 s 24 6O s 2 ®
] b g 2 s 23 70 u 4 i
] [T
by 16 1 14 i 7 g o= z 5 s |
| 2 15 2 13 i 8 17 g 20 10 n 7 14
3 14 3 12 d ; 9 LI s no % 8 13 |
| 4 13 4 m ! 10 15 4 18 20] P2 8 12
g 12 5 10 b 1 14 17 130 s 10 n
| 1 Bl 9 g )] 12 13 49 16 14 27
v 0 7 8 b U 1 s 155 B tgeien |
| 9 U3, Us, U7 ; Y TOP VIEW ua = = |
| uu2 U8, U12,U13 d ; TOP VIEW 1803 23 |
TOP VIEW T0P VIEW  god h1o 1803 22
| 0O 200 2 |
U10,U11
| 68 u14 3 TOP VIEW l
l TOP VIEW |

SCHEMATICS NOTES

—w— Circuitry not used in some versions.
- -~ Circuitry used in some versions.

® See parts list.

+ Ground

Waveforms taken with triggered scope and Sweep/Time
switch in Calibrate position, scope input set for DC
coupling on 0 reference voltage waveforms. Switch to AC
input to view waveforms after DC reference is measured

Item numbers in rectangies appear in the alignment/ad- When necessary. Each waveform is 9 cm. width with DC

justment instructions.
Supply voltage maintained as shown at input.
Voitages measured with digital meter.

form.

Logic readings, Voitages and Waveforms taken while run- Time in usec. per cm, given with p-p reading at the end of

ning the following Basic program. each waveform.

reference voltage given at the bottom line of each wave —

Readings were taken when the disk drive head Is Terminal identification may not be found on unit.

not moving (drive Is In read or write mode) un-

less noted. Value in () used in some versions.
Logic Probe Display

10 OPEN "C:SAMS.DAT" FOR OUTPUT AS #1 L=Low

20 FOR X=1 TO 700 H = High

30 PRINT #1, “HOWARD W SAMS" P = Pulse

40 NEXT X * = Open (No lights O

50 CLOSE #1 ="pen (No lights On)

60 GOTO 10

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

(1) Probe Indicates P when head Is moving.

SN1d 060€9 13AON
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5.2¥(F}

5.2¥(H)

ARROMS ON IC'S INDICATE PIN 1 UNLESS NOTED

-
»

3% NOTE

LOGIC CHART (CONT.)

IN IC PIN Ic PIN Ic Ic Ic Ic
0. U1 NO. un NO. vz s us ule
1 P 21 L 1 P P H L
2 P 22 P 2 P P * P
3 P 23 P 3 * P P P
4 A 24 P 4 P P * L
5 H 25 H 5 P P P P
6 P 26 H 6 P P * P
7 L 27 P 7 L L P P
8 P 28 P 8 H P * *
9 H 29 L 9 P P P P
10 P 30 P 10 P P L L
1P 31 P 1 * P * H
12 P 32 L 12 P P P P
13 P 33 P 13 P P * H
14 P 34 P 14 H H P P
15 P 35 P 15 * H
6 P 36 H 16 P L
17 P 37 Lay 17 * H
18 P 38 P 18 P P
19 P 39 P 19 H P
20 L 40 H 20 H H

1 Probe indicates P when head Is movinge.

JUMPERS

HARD DISK CONTROLLER BOARD (WD1002S-WX2)

Jumpers are Installed on SW1 pins (1 thru 8) according to the type of Hard DiIsk
Drive Installeds Posltlons 1 and 2 are used for a Hard Disk Drive Installed as
Drive 0 and positions 3 and 4 are used for a Hard Disk Drive Instal led as Drive 1,
Use the following chart to determine which jumpers fo Install:

NOTE: The followling chart Is valid for BIOS ROM (ROM IC°s 6J and 6K on the System
Board) verslions 1,04 and 1.06.

MANUFACTURER MODEL SIZE INSTALL JUMPER AT POSITION
(DRIVE 0) (DRIVE 1)

coc Wren 30 MB 2 4

CMI CM64 26 20 MB 1 3

Micropolls 1325 67 MB 1 3

Miniscribe 6086 80 MB 2 4

Multi PC 6300 type 10 MB 18&2 384

Seagate ST225 20 MB No Jumpers No jumpers

Seagate ST4051 40 MB 182 384

Tandon - 40 MB No Jumpers No jumpers

When used with a 20 Meg Hard Disk Drive,
board has the following Jumpers Installed:

Wi Pin 1 to pin 2
W2 Pin 1 to pin 2
W3 Pin 1 to pin 2
W4 Pin 2 to pin 3
W5 No Jumper Instal led
W6 Pin 2 to pin 3
W7 No Jumper Instal led
Sw1 No jumpers Instal led

the Western Digltai WD1002S-WX2 controller

B-1
A-1

R1

R2
R3
R4
R5
R6
R7

A=2
A-2
A-2
A-2
A-3
A=3
A=3
B-2
C-2
B-4
B-5
B-6

R8
R9

A=10

R10
R11
R15
R16
R17
R18

G-5
F-1
H=11

B-1
B-2
B-3

L4
LS
P1
]
Q2
3

A-12
A-8
A=5
B-4
G-3

B8-5

J2
J3

J
L1
L2
L3

Fe4
G-4
c-2
B-1
F-1
D-1

C32
C33
C34
CR1
CR2
DL1

A

o

DESF IS IR PN e S

11112 13 ; 14 f 15

-1
D-3
6=2
E-4
E-4
F-4

C26
c27
c28
c29
C30
C31

G-14
E-1
E-1
E-1
F-1
F-1

F-8 Cc20
F-9 c21
F-10 | C22
F-12 | C23
F-14 | C24
G-8 C25

Cl4
c15
c16
c17
c19

c-10 | c13
B-12

B~14

D-12

F-4

F=6

c7
C8
c9
c10
ci1
C12

B-4
B-5
c-6
c-7
A-10
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