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TROUBLESHOOTING

GMS BOARD

VIDEO

No video display on the Monitor. Check the video clock
waveform at pin 2 of Decade Counter IC (13B). If the wave-
form is missing, refer to the "Video Clock and Dividers”
section of this Troubleshooting guide. If the waveform is
present, check for a video waveform at pin 6 of Connector
CN10. If the waveform is present, check Connectors CN10
and CN4 for good connections. if the waveform is missing
at pin 6 of Connector CN10, check for pulses at pin 4 of IC
17D. If pulses are present at pin 4, check the voltages and
components associated with Transistor Q1. If pulses are
missing at pin 4 of IC 17D, check for pulses at pin 3 of IC
17D. If pulses are present at pin 3, check IC 17D by substi-
tution. If pulses are missing at pin 3 of IC 17D, check for
pulses at pin 7 of Flip/Flop IC (8E). If pulses are present at
pin 7, check IC 8E by substitution. If pulses are missing at
pin 7, check for pulses at pin 1 of IC 10E. If pulses are
present at pin 1 of IC 10E, and pin 5.0f IC 10E reads a Logic
High and the waveform on pin 2 of IC 10E is correct, check
IC 10E by substitution. If pulses are missing at pin 1 of IC
10E, check for pulses at pin 13 of IC 16B. |f pulses are pres-
ent at pin 13 of IC 16B, and pin 12 of IC 16B reads a Logic
Low, check IC 16B by substitution. If pulses are missing at
pin 13 of IC 18B, check for pulses at pin 9 of IC 8E. |f puises
are present at pin 9 of IC 8E, check IC 8E by substitution. If
puises are missing at pin 9 of IC 8E, check for pulses at pin
1 of IC7D. If pulses are present at pin 1 of IC 7D and pin 12
of IC 7D reads a Logic Low, check IC 7D by substitution. If
pulses are missing at pin 1 of IC 7D, check for pulses at pin
3 of IC 8E. If pulses are present at pin 3 of IC 8E, check IC
8E by substitution. If pulses are missing at pin 3 of IC 8E,
check for pulses at pin 1 of IC 9E. if pulses are present at
pin 1 of IC 9E, check IC 9E by substitution.

SYNC

No vertical sync. Check the waveform at pin 6 of IC 16B. If
the waveform is present, check Resistor R1, Capacitor C27,
and also check pin 7 of Connector CN10 and pin 5 of Con-
nector CN4 for good connections. If the waveform is miss-
ing at pin 6 of IC 16B, check the waveform at pin 4 of IC 16B.
If the waveform is present, check IC 16B by substitution. If
the waveform is missing at pin 4 of IC 16B, check the wave-
form at pin 4 of Graphics Display Controller IC (10A). If the
waveform is present at pin 4 of IC 10A, check Flip/Flop IC
(12C) by substitution. If the waveform is missing at pin 4 of
IC 10A, check IC 10A by substitution.

No horizontal sync. Check the waveform at pin 8 of IC 16B.

If the waveform is present at pin 8 of IC 16B, check Resistor

R2, Capacitor C28 and also check pin 18 of Connector CN10

and pin 4 of Connector CN4 for good connections. If the
waveform is missing at pin 8 of IC 16B, check the waveform

at pin 9 of IC 16B. f the waveform is present at pin 9 of IC
16B, check IC 16B by substitution. If the waveform is miss-

ing at pin 9 of IC 16B, check the waveform at pin 3 ofo
Graphics Display Controller IC (10A). 1f the waveform ism
present at pin 3 of IC 10A, check Flip/Flop IC (12C) byO
substitution. If the waveform is missing, check IC 10A by m
substitution.

£
VIDEO CLOCK AND DIVIDERS m

Check the 16.666MHz Oscillator Crystal (CR1) by checking
for a frequency of 16.666MHz at pin 9 of IC 13E. If the fre-
quency is incorrect or the oscillator not working, check
Crystal CR1 by substitution. If the oscillator is working
properly, check the waveforms at pin 3 and 11 of IC 13E. If
either waveform is missing, check IC 13E by substitution. If
the waveforms are present at IC 13E, check the waveforms
at pins 5 and 9 of Flip/Flop IC (12D). If either waveform is
missing, check IC 12D by substitution.
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TOP VIEW
1E, 138, 14 5D, 5E
DECADE COUNTER SHIFT REGISTER

TOP VIEW TOP VIEW
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LOGIC CHART
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On, no keys pressed, unless otherwise noted.

Open (No light On)

Low
High
Pulse

Note: Logic probe readings taken with computer turned

Logic Probe Display

L
H
P

*



LOGIC CHART (Continued)

PIN] IC IC IC ic IC iC IC iC IC PIN IC PIN IC
NO. | BA 8B 8C 8D 8E 9A aC 9D 9E NO. 10A NO« 10A
1 H H P H L H P p P 1 P 21 L
2 1P P P P p P P P P 2 H 22 P
3 | H H p P P H P p H 3 P 23 P
4 I P P P P P P P P L 4 P 24 P
5 1P P P P L P P P P 5 P 25 P
6 | P P P P H P P P P 6 P 26 P
7 |P P P P P P P L L 7 L 27 P
8 | H H P L H H P H L 8 H 28 P
9 | L L P P P L P L H 9 H 29 P
10 | P P L H L P L L P 10 H 30 P
11 P P P L P P P P P 11 P 31 P
i2 | P P L H P P L P L 12 P 32 P
13 ]P P P * P P P P H 13 P 33 P
14 | L L P L P L P H H 14 P 34 P
15 | P P P H H P P 15 P 35 P
16 L L P H L L P 16 P 36 P
17 P P P 17 P 37 P
18 P P P 18 P 38 P
19 P P P 19 P 39 L
20 H H H 20 L 40 H
PIN{ IC IC IC IC IC IC IC IC IC IC IC IC IC
NO. | 10C 10D 10E 11C 12A 12¢C 12D 13A 138} 13C 13D 13E 14A
1 P P P P H L P H H H * H P
2 |P P P P P P H L P P * P L
3 |P P * P P P H H H P L P H
4 | * P P P P H H P H H P * H
5 | * P P L P H P P H P L * H
6 |L P P H P H P H H P H L L
7 |L L L L P H P L H L L L L
8 L P P P P L L L L P H P H
9 1 * P P P P L P H L P P P L
10 | * P P P L L H L H p L P H
1" L P * P P P P H H P L P H
12 | * P P L P P P P H L * P P
13 | * P P * P P P P H H * P L
14 H H H H P P H H H H H H H
15 P P H L H

16 P P H H H

17 P P

18 P P

19 L P

20 H H

Logic Probe Display

L=Low

H = High

P =Pulse

* =0Open (No light On)

Note: Logic probe readings taken with computer turned

On, no keys pressed, unless otherwise noted.




LOGIC CHART (Continued)

4-¥SOSD

O0L-XO T3A0ONW
NOSd3

PINj IC IC IC IC ic IC IC IC ic IC IC iC
NO.| 14B | 14C | 14D | 14E 15A 15B | 15D | 16A | 16B | 16C 17A 17D
1 P H H P P L H P * H * H
2 1P P L P P P L P * H L L
3P H P L H H H P L P L P
4 | H H H H L L L H P H H P
5 1|H H L H P * P H L H L P
6 | H H H L P * P L P L H p
7 | H H L L L L P L L L L L
8 |L | L P L P L L H P P P L
9 P L P * P P P H P p P *
10 | * H H L H P P L L H L P
i * H P * L P P L P P * P
12 | * H P P P H P H L P L P
13 1P H P P P L * H P H * P
14 | P H H H H H L H H H H H
15 | P H H
16 H H H
Note: Logic probe readings taken with computer turned Logic Probe Display
On, no keys pressed, unless otherwise noted. L=Low
H= High
P = Pulse
PARTS LIST AND DESCRIPTION * =Open (No light On)
When ordering parts, state Mode!, Part Number, and Description
RESISTORS (Power and Special)
REPLACEMENT DATA
ITEM
No. RATING MFGR. NEW-TONE WORKMAN
PART No. PART No. PART No.
RM1 Resistor Network (1) X115444701
RM2 Resistor Network (1) X115444701
RM3 Reslstor Network (2) X110885621
RM4 Resistor Network (2) X110885621
RMS Resistor Network (1) X115444701
RM6 Resistor Network (1) X115444701
RM7 Resistor Network (1) X115444701
RM8 Reslistor Network (1) X115444701
RM9 Reslstor Network (2) X110885621
RM10 Resistor Network (1) X115444701
RM11 Reslistor Network (1) X115444701
RM12 Reslistor Network (1) X115444701
RM13 Resistor Network (1) X115444701
RM14 Resistor Network (1) X115444701
RM15 Reslistor Network (2) X110885621
(1) Contalns four (4 ea.) 47 10% 1/4W.
(2) Contalins elght (8 ea.) 5600 10% 1/8W.
MISCELLANEOUS
ITEM MFGR.
No. PART NAME PART No. NOTES
B1 Ferrite Beaad Y130202002
thru
B3
85 Ferrite Bead Y130202002
thru
B27
CR1 Quartz Crystal X504003800 16 .666MHz
11E Delay Line X440046000
P.C. Board ¥130206000 GMS, 32K RAM, For U.S. (ASCI)
P.C. Board Y130209000 GMS, 32K RAM, For Europe
P.C. Board Y130210000 GMS, 128K RAM, For U.S. (HASCI)

X,
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LINE DEFINITIONS

AOThruA15 ... .. .. Address Lines
AA

AAB

AB

ABO Thru AB15

ACK ... Acknowledge
ADOThruAD1S .............. Bidirectional Address Lines
ADROThruADR1S ....................... Address Lines
ALF ... . Autoline Feed
B

BA

BB

BB1

BBA

BDOThruBD7 .................. Bidirectional Data Lines
BDOAThruBDi5A............... Bidirectional Data Lines
BSAK ........ ... Bus Acknowledge
Cc

CA

CAOQ Thru CA7

CCA

CASA

CAS1 Thru CAS4

CAS

CcC

CDO Thru CD15

CE ... e Control Enable
CES

CLK

CLKA

CS e Chip Select
CSA1

CSCCR ............. ... . ... CRT Drive Board Select
CSCRT......................... CRT Drive Board Select
CTS . Clear to Send
d

d6 Thru d8

D

DOThruD7 ... ... ... . . . e Data Lines
DA

DAA

DACK ... ... . . . Data Acknowledge
DACK-2. . ... . . .. .. DMA Acknowledge
DAK ... ... Acknowledge
DAK1 Thru DAK4

DAKF ... ... DMA Acknowledge
DAKS1 ThruDAKS4 . ................ DMA Acknowledge
DB

DB1TheuDB7........... . . .. Data Line
DBIN ... . Data Buffer Input
DCD ... .. e Data Carrier Detect
DD

DLATCH .. ... .. e Data Latch
DIR. ... e e Direction
DOTA Thru DOTH

DREQ ....... .. Data Request
DREQ-1 ThruDREQ-2 .. ........... DMA Transfer Request
DRAF . ... .. DMA Request
DRQST1THruDRQS4 ..................... DMA Request
DSR

DTBOThruDBT7 ...... ... .. .. . ... Data Lines
DTR ... Data Terminal Ready

e1 Thru e3
E1

EA

..................................... Side Select

HLD . ... Head Load
HSYNC........ ... .. .. .. ... Horizontai Sync

................................ Interrupt
INTCR
INTF1 & INTF2

INTR ... .. Interrupt
INTSL1 Thru INTSL4

IORD

Request
.. .Index

...................... Light peninterrupt request .

Request

.............................. Input/Output Read

IOWD....... ... ... . Input/Output Write

J1 Thru J7
J

JA

JJ

JJA

K1 Thru K6
K

KA

KK

KKA

L

LA

LCO Thru LC3
LGT1

LL

LLA

1/0 Read

/0 Write

13
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LINE DEFINITIONS (Continued)

M3ThruM10............................ Memory Lines
M

MA

MAOThruMA7 .............. ... Memory Address Lines
MOOThruMDI5 ... ... ... . Data Lines
MEG

MEMX ...................... ... External Memory select
MM

MMA

MBD...... ... Memory Read
MT Motor On
Mw

MWR ... Memory Write
N

NA

NN

NNA

OA

oC

00

COA

ouT2

P

PA

PP

PPA

PRE. ... Priority Output
PWF .. ... Power Failure
PWD ... .. Power Failure Detection
Q

QA

QE

QQ

QQA

R

RA

RAS . ... ... Row Address Strobe
RAS1 Thru RAS4

RD ... Read Data
RD1&RD2 .......... ... Read Data
RDY. ..., Ready
RDYF ... DMA Ready
RDYS . ..., DMA Ready
RES

RESET ... Reset
RESET-1&RESET-2............................. Reset
REV.......... Reverse Channel
RFSH . ..., Refresh
RFSHA&H-2 ... ... ... .. . . Refresh
RSIN .. Reset Input
RST .. Reset

RTS ... Request to Send
BXC .. ... Receive Clock
BXD .. ..o Received Data

TO Track 0
................................ Transmitted Data

UA

UAO Thru UA7
UBO Thru UB15
UDO Thru UD7
USO0 Thru US3

WA

WG

WR . Write

B Single Phase Clock
PCLK oo Phase Clock

..................................... Read Data
.............................. Write Data Strobe

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

—%— Circuitry not used in some versions
~== Circuitry used in some versions

=]

.

See parts list
Ground

i Chassis

Waveforms and voltages taken from ground, uniess noted
otherwise

Voltages, Waveforms and Logic Probe readings for main
board taken with Computer in Power Up mode, no keys
pressed, unless otherwise noted.

Waveforms taken with triggered scope and Sweep/Time
switch in Calibrate position, scope input set for DC
coupling on 0 reference voltage waveforms. Switch to AC
input to view waveforms after DC reference is measured
when necessary. Each waveform is 7 cm. width with DC
reference voltage given at the bottom line of each wave-
form.

Time in pusec. per cm, given with p-p reading at the end of
each waveform.

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

Supply voitages maintained as shown at input.

Controls adjusted for normal operation.

Terminal identification may not be found on unit.

Capacitors are 50 voits or less, 5% unless noted.

Electrolytic capacitors are 50 volts or less, 20% unless
noted.

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

Value in ( ) used in some versions.

Measurements with switching as shown, unless noted.

Logic Probe Display

L=Low
H= ngh
P = Pulse

* = Open (No light On)
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