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Chapter 1. ADAM COMPUTER SYSTEM BLOCK DIAGRAMS

A. Complete Systeam.

The Delta Game Board, combined with the Computer Logie 5o
and the AdamNet Cofimunications Network make up the main  conpuler
system for the Adam Computer. The Computer Logic Board provides

the operating system for the word processing and thie DeAR g
!

54
Vi

tor programming operations. The Game board includes Chre 0
Central Processing Unit, £€ame operating system, and Inbterfdees:
tor the game cartridge ROM and hand controllers. (Sew vilgute
below. )
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B. Game & Logic Board.

The Game Board includes seven major systems: the 280 CPU, Video
Display Processor, Audio Generator, Radio Frequency Modulator,
Clock Generation, Game Opervating System/Cartridge ROM, and Came
Controllers. The Adam Home Computer System, or the SamMe Soar-d
connzeted to the Computer Logic Board is  shown tunctiocnally irn
Figure balow.
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Chapter 2. HOUWU TO USE THIS GUIDE

A. Contirm / Verify Problems Described

1. Inespect tor physical damage as most probebi- sauoe
of falilures.
a. Check all connectors, wiring, and <ouponent s
tor good c¢onnection.
b. C(Clean edge fingers and other contact poinis

2. Check Revision Level of PC Assembly.
(Reference assembly drawving)
a. 41580 - Delta Game PC Assembly.

4.

B. Cautions.

1. Handle assemblies and components with cCare approuptiat=
to avoid damage to static sensitive devices.

a. Testing must be performed at an ESD protected
work station. '

1. Conductive mat/work surtace.

2. Properly grounded operator.

3. No plastic tools e.g. desoldering tuecls.

C. Equipment Necessary to perform testeg herein described op
referenced.

System Final Tester
~Board Level System Tecter

Known Good Adam Card Set
4. System Final Test Cavtridge

5. CPU Burn-In cartridge
6. Game Board Final Tecst Cartridge o

7. Expancsion Module $1 (Atari) w/ gihe cartridoe

e N

b. Using Customer description ot problem and/otv previous
tast results (see Chapter 4: Quick Overall Check}, us.
Symptom lndex as diagnostic pointer to probable «detfects
and cause.




CHAPTER 3. SYMPTOM INDEX

Symptoms below are listed in descending orldel Ot ploudliildliy.

Syuaptom Cause
Bad Video. Defective U?.

Defective Ul.
Defective Ul0.
Detaective Ul6s.
Defective T1. |

Cold solder J4 Pin 5.
U? Pin 2 not thru PCB.
R42 wrong value.
Defective C62.
Defective E14.
Defective Q8.
Defective g3 KF

~ A

Modulator PCS.

No audio/video Defective Ul.
Defective T1.
Detective L£235.
Ditrty tingers/interconuect
Cable on Jelta Same Ba.
Detective UZ3
Audio jumper connec:tLor

shorte-d to DIN plug.

proken trace El.
Divty ting~rs/edgecar:i.

»-

Controller port $l derective. D-Connector pin not soldered.
9 Pinu D conntiector not soiderad,
Detective Uo.




Symptom Cause

No Audio/fvideo exp. buss. Broken audio jumper.

Pin 31 shorted to gnd edge cavd.,

No sound/power-up. Blue and gresn wit =
shor

el oo JUY D ban o ploag

Cannot load tape. Detective Ul.
Detective UZ.

Reset Problem . Defective Ul.
Detective U23.

Controller port $2 defective. Shield ground Liraid
shorting controiler port

CPU Resets by itself. Cold Solder Pin 'l & 2 Ul.

Poor sound. 4.5 MHz misadjusted cartie: .




(]

Chapter 4. QUICK OVERALL CHECK

Check all system interconnections for inhtegtitly.
Check power supply voltages at all PC Assewbiies.

Use System Final Tester to highlight functicnal problons.
See Set-up drawing T-1800 and reterence procedur.:

CPU (System Cartridge) Test, Log 106.1; Appendix A.
Error code information is listed below:

Error messages:

1. Possg'ible media failure - unsuccesstul artemp:
to access a block on tape during the fi15¢T
pass on the tape test.

2. Fail Aux. Video - Auxiliary video frequency and
-amplitude do not meet required limits. Truted

at the auxiliary jack located at the tear 2r th=

ADAM cpu.

3. Failed controller port § - the stats Ol wach
pin on the hand controller jack: 18 chatig=d

sampled, and failed to be at eupected Llev..!

’

4. Controller port interaction - changes at pins
of one hand controller port moditfty the gtate
of the other port.

5. Read or Urite drive fail - unsuccesstul artomp!

to read or write to a tape drive, prebabiy Jduae
to inability to access a block.

6. Xfer drive fail - data read trom drive und.o
test fails to compare to the data wtiltle:n.

, 5

7. Rom Fail - The computed ROM chechsums o not
compare and the computed valueg are ptint..l te
the screen.




Error messages continued. ...

8. Lower [/ upper 32K RAM failure - pattern

testing on the system ram fai.ed.

9. Can’'t syn<¢ up Wwith master - communiilions
between the Z80 and the netwerk mastepr ol
Wele unsuccesstul,

l0. Drive 2 or aux. net fail - the signals «t
the drive two connector werce detetmined to b
bad or missing or the auX. network vonneot . r
sitgnals were not present.

D. Use Game board system level test procedure, Log 158.7,
Appendix D, for additional pertformance evaluation.

'

E. Expansion Module $#1 (Atari game cartridge interiacey may
be used to check game board performance and intetrconnects
through the Logic Board. Insert module into expansziou
port and test tor proper game operation.

Computer Mode QPTIONS Game Mode1
|
64K DRAM 1 2 3 4
Lower 32K 32K Boot 32K 32K 8K
Choices |, ROM RAM1 RAM2 ColecoVision
- (SLOT) Operating System
24K
RAM1
Upper 32K | 32 32K 32k~ 32K
Choices RAM1 AUX ROM RAM2 EXT. ROM
(SLOT) (SLOT) GAME CARTRIDGE
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A.

B.

CHAPTER 5. TEST FIXTURES

System Final Test documentation.

1.

2.

T-1638 Rev A: System Final Test Assvy.
T-1132 Rev A: System lTest Hardwars Sub-Assy.

T-1132 Rev A: System Test Hardware Schematic.

Log $ 106.1 : CPU (System Cartridge) Test Procedur=-.

T-1614 Rev B: System Test Intertfacing Hatness.
T-161% Rev O0: Interface Harness Ulire List.
System Test Cartridge Rev 3.1.

T-1800: Test Set-Up Drawing.

Board level system test documentation.

1.

T-1721 Rev A: Board Level System Test [ntor - nne

Diagram.
T-1794 Rev 0: Board .Level System Test Interiacre

T-1797 Rev 0: Intertface Harness Uivre List.

Log #158.0 Delta Game PCB Repair Test Procedur .

System Test Cartridg=s Rev 3.1.

CPU Burn-In Cartridge. Rev 5.0.
”~

Delta Game Final lest Cartridge. Rev 1.U.

Hornes.s.




CHAPTER 6. SCHEMATIC & ASSEMBLY DOCUMENTATION

GAME BOARD

Delta Game Assenmbly: 41580

Delta Game Logic: , 41844

ADDITIONAL DRAUINGS

Delta Logic Assembly: 41581D
Gamma Logic Assembly: 41079D
Gamma,/Delta Schematic: 41842

Interconnect Board Assembly: 41571
Interconnect Board Schematic: 41840
Power Supply Assembly: 41210

Power Supply Schematic: 41z:4




APPENDIX B. FUNCTIONAL SUB-BLOCK DESCRIPTION

Note: Reference Board Ass-mblies and Sohiewear Dol
ftor component identiticatiorn.

1. 280 CENTRAL PROCESSING UNIT (CPU) - "U1"

The Z80 is the controlling CPU of the Adam Home
Computer System with responsibilities to both the it

Game Board and Computer Logic Board. The 290
"initializes the Adam system in one of {two modws: 1Li.-
game mode or the computer mode. The mode o0f Opseration,

determined by the memory map, is dependent on which
reset switch has been activated. (At power on, the
default condition is computer mode.) The 23U -CPY i..
capable of configuring the memory map, shownu in
Figure 3 below, into any conbination of lower
memory and switching between them.

alnd i lien




Z80 Central Processing Unit (CPU) Continued...

An M1 wait request hardwvare 1g included on the Delta
Game Board (1/2 of UR) that enables the TL80 1o auta-
matically introduce one ciock period to the memory ftetal

cycle,
Memory timing requirements are as toillowe:

a. Access time from chip select to data ouTpul
valid -- 375 ns max.

b. Access time from address valild teo deta oulizut
valid -- 510 ns max.

2. VIDEO DISPLAY PROCESSOR (VDP) - "Uo”

The video display is generated by the Tl 9928 which
directly outputs video R-Y, B-Y, Y signals to the RF
circuitry on the Game board. The Tl 92928 ugasg a tabl.-
driven architecture that allows the programuier to oontiol
every pixel in the vigual digplay area,. T'e alzo gl .

the programmer to define and control 32 objects or “opviter"

which may be placed anywhere on the display and moveed o, 2o
at will. The VDP chip 1s addrecssable inn DATA MOD, el

whenever VRAM i1s beling written or read; and in REGISTEER
MODE, used when control information {:< being written T
nd read from one of the chip’s internal regizters.

The addresses of these ports in the CPU [/0 address
space are as follows:

- -

a. Data Port....OBEH.

b. Regilister Port....OBFH.




Video Display Processor, continued....

The VDP is driven by a 10.7 MHz clock (see paragraph 5bt).
Because the VDP is sencitive to noise at the clock, and

LC filter circuit has been added to the Vcee supply Line

for the clock circulit to eliminate the audio interf -1 on.c
on ¥video. Since the VDP nas 10.7 MHz ciook
time for the VRAM isc 200 ns maximum.

, | R P

2. AUD]O GENERATOR - "U20"

Sound is produced by the TI 76489 sound generator
controller. The chip contains three programmable tone
2enerators, a programmable white-noise generator, andd
programmable attenuation ftor each of the channels. I'ize:
chip is addressed through a gingle port, at location
OFFH. Audio output is 450 mV @ 2mA, 0dB attenuation;

. Quiescent output is 2.0 Vde. UWait-request hardware hzs
been included in the system because the sound chip is
slow peripheral requiring data lines to be stable f
relatively long time while writing to it.

VLo

4. RADIO FREQUENCY (RF) MODULATOR - "yz21”

The RF section utilizes an NS 188% chip to intertace
audio, c¢olor difference and luminance signais tTo Cioe
antenna terminals of a TV receiver. It iuncludes Lweo
VHF channels, 3 or 4, gelectable by & slide swilch
determined LC tank circuits. The chrcocma subecarrid .
oscillation 1is obtained trom the 2.5%8 MHz gysten
to emsure accuracy and stability. The trequency
medulator of the sound oscillator i achieved by aoin.
a 4.5 MHz tank circuit and deviating the center
frequency via a varactor diode. Due to the
incompatible signal level between thie VDP 92925 and
18892, a DC restoration circult hag been addaed to
the DBC level ot the video signal.

Wil

'
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&. CLOCK GENERATICN - "Q7, U22, U3, 02

Three clocks are included on thie Deitva Uawe Dooarl:
System Clock, the Video Chip Clork, and th- 7.1 Mo
Clock.

a. The System Clock is a 3.5Y% MlUc sguars wave
generated by dividing the 7.1 M closk by Luo
The output oi the divider stage has a dynamirs
pullup to ensure fast rise times and a valid
logic one to the 280.

b. The Video Display Processor is driven at pin
40 by the Video Chip Clock (10.7 MHz, whicon
obtained from the third multiple, high o tan-d
tank c¢ircuit ‘on the 3.58 MH: gystew ciovck al Ui,
pin 9.

c. The 7.1 MHz is generated by a crystal controlled
oscillator. The output of the oscillator cireurt
is buffered and divided by two (1/2 oif U&B) 110 ot deu
to provide a 50% duty cycle waverorvm.

4. OPEPATING SYSTEM/CARTRIDGE EROM

The Game Board system includes an 23X bylte Opereliiig
system ROM (UZ2) and a connector (J1) tor cartridgoe= v
up to 32K bLyte wmemory. These memoriles ave Jdipectly
addressable by the Z80 CPU. Locationeg ot the-se memo. o
blocks are as tuliows:

a. Cartridge KON BU0UR =-- FFIFH

b. Operating Zystem ROM 0 --- 1FFFU




7. GAME CONTROLLERS

Two game coutrollers, identical to thoue proviteld o
ColecoVision, are provided with the Adan Syste-w. Lae
controller includes an & position juystick, two
reaction keys called Fire and Acrm, and a 12-khey nuisr
keypad.

Connected to the Delta Game Board via two "DU” type-
connectors (JS & Jé), each controller is accessed by

the system through it own port. The aduatesses ot tliese
ports in the system [/0 are as follows:

a. Contrblleﬁ $1 OFCH
b. Controller #2 OFFRH -
' »

For each controller, 18 switches are read on a single
8-bit port. Therefore, once a port has been read, sowe
decoding is required to determine which switchez have
been depressed. The layout and the encoding of the
various controller functions are shown in [Flgure
Two spinner switches, not wired in the countroliier,
used in games such as Turbo. {2 engure= thiat lh=
spinner switch closures are procsess ey
occur, the closures are connected to e CFJ maciaile
interrupt, and the wcartridge software determities whilol
switch will cause the interrupt

al o

el as 5000 as 7




APPENDIX C. ANNOTATED SCHEMATIC

Retfuerence Schematic k41041

t7ivcuit Node Comment

A. t5V

B. +12V

C. -5V

U. ZSystem Clock ' @us - 11, 7.16 fliz

E. 280 Clock @us - 9, 2.58&8 MH:z

F. Audio Clock - @u2 - 14, 3.58 MHz

G. VDP Clock . 4 QU22 - 4, 10.7 MHz

H. Z20 Reset Active low in respcnse T.o fuame

Reset Switch.

I. AD - AlS 280 2ddress buss, active.
J. DO - D7 ata lines, active.
K. ADL - &AD7 Video kam Addresce bLaoes av
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