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Chapter- 1. ADAM COMPUTER SYSTEM BLOCK DIAGRAMS 

A. Complete Syst~m. 

Thi: IJ1:lt..:1 Gami: Boa.t·J, c•:nnbin~d 1Jith th~ C,:.,mp•1T. •:::c L •:.>~.i..=~ :,•;,,,- .. ~ 
and the AdamNet Communications Net1Jor-k mak1: up the ntd..1.n 1.>.111 1-••.1L•~1 

:~ystein for the Adam Computer·. The Comput~r Logic: Bo .. .u· -:1 p1.· ·~•v1J•-"::' 

th-=.! opi:ratiri~ :::yutem for the vor·d pr·o,.::es:::ing .:.i.nd tt·;-: Lit·:!;.f•i •.1._ ,·J 

tor· pr-ogr·a.mmi11~ oper·ations. The Game boar·d i:1,:l•.1dt:::: t:1i: ;;.:-:u 
Ct:!ntcal Pcocessing Unit, game operating sy.stt•m, ci11d .i.nt""vic.1.,.: -,~: 
tor· the game i.:ar·tr-idg(:! ROM and hand contt:·oiler·:::. (St::--! :.- . ,::,,H · •! • 
b1-.do1.1.J 
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B. Garn~ & Logic Board. 

The Ga.me Board includes seven major- systems: the 280 CPU, V1J~o 
Display Processor, Audio Genera.tor, Radio Frequency Modul~tvr, 
Cloe~~ Gener·a.t.i.on, Ga.mt: Opet·ating .Systo:=m/Car-tr-iilg1: ROM, ar,d Garn~ 
Controllers. Tht! Adam Horne Cornput•~L- Syst~m, or- th .,- •]am•o :":: -~--~t ·:l 
,; onn~ •:t~d to t: ht! Cornp•.Jt~r- Lc,~ic Ooar.J i;-;; shc.,1.,;n t1..:1 : -:t10r1c.,ll y ir, 
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Chapter 2. HOU TO USE THIS GUIDE 

A . Con f i rm / V ~ r i t y P r o b 1 ems C., ~! ~ ,.: r i Ii +-! .J 

1. Inspect tor· pl·1ysical dama~'= cl.~ 1;10:;;t j,:1L • 1.:.;L .. dJL- _•.,·"·., •: 

of failures. 
c:1.. Check all conn<:ctot··s, \Jiriri~. ,u,,:i -:,•1111,,.•11•:::r.-_ 

for a:•:>vd conn i:c ti en. 
b. Cled.n edge fini;;~r·s and othin· ,:0I1ttii:.·t pvi.,,r..-; 

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

B. Cautions. 

1. Handle assemblies and compon'=nts \Jith Cdt· e ~pµrvp~1ac~ 
to avoid damage to static sensitive devic~s. 

a. Testing must be performed at an ESD pi~t~ct'=d 
vork station. 

1. Conductive mat/work su~tace. 

2. Properly ~rounded operator. 

3. No plastic tools e.g. d':sold@ring tuoLs. 

C . E q u i pm E: n t Ne c _es s a r y t o p E: r form t es t s lier· •~ ~ n d -= s c r i i- •.:- .; . ., 1 

refer·enced . 

1. Syst~111 Final Tester· 
2 -. ---B 0-a r- d Lev e 1 Sys t em T e !:: t o: r 
J. Knovn Good Adam Car,j S,it 
11 . Sys t ~ rn F in a 1 Tc s t C 6. t • t r· .i d ia: , : 
5. CPU Burn-In cartrid~~ 
t,. 1;, .. me Board Fina.:i. Test Cartrid.:;e 
7 . Ex p a. n s i on Mo d u 1 •~ J l ( A t a I' i ) 1.1 I ii arn •~ r.· .H t 1 • : , l -~ •~ 

IJ. U:::.ill!i Custom~r· dt:!scription ot pr-,.1blt:!m aud/or· JH•J•11,.,,;:; 

t es t r · ~:; u 1 ts ( s e e Ch apt ~ r· 4 : Q u i ck Over a 1 1 1.:: h "!ck ) , u ,: • · 
Symptom lndex as diagnostic point~r- t •) probitbl~ •i~t~•:t: ,; 

and r;d.us ~. 



Bc1.d Video. 

No audio/video 

CHAPTER 3. SYMPTOM INDEX 

(aUSt! 

Defectiv8 U9. 
Defective Ul. 
DefectiVt! UlO. 
D':!t~ctive Ul6. 
Defective Yl. 
Cold solder J4 Pin~­
U9 Pin 2 not thru PCB. 
R42 wrong value. 
Defective C62. 
Defective E14. 
D1:fective Q/3. 
Dtdt!CtiVt! Q.:i Rf 
Modula1.,)r PCn. 

Dt!fectiv•? Ul. 
Do:::iective Yl. 
Detectiv~ [20. 
D i L t y t i n i:;: 1:: L .::; / i n t e L, c ;., r 111 e c t 
Cab l e on ..) e l t a :_, c1 ni •! ~, 1 . 

Defective U2.3 
Aud i o jump er ,:: o 11 n '=-',: t. •.J 1· 

shor!~J to DIN plu~ . 
.ar-oken tt·ac•;: El. 
D i t· t y t i 11 ~ •· r s / e <J ii '=ca 1 ,J . 

,,,. 

D-Conn~ctot· pi11 1wl ;.;.:,l,J,:r •::•t. 

9 Pi11 D conr,1:ctor r1vt ~•~·~d•~1-p:d. 
D".!tective Uo. 



Symptom 

No Audio/video exp. buss. 

No ~ound/power-up . 

C~urno t l oc:1.d tape. 

Reset Pr-oblem. 

Coutroller port 12 defective. 

CPU Resets by itself. 

Poor- sound. 

., 

Ca.US!:! 

B~oken audio jump~r. 
P i n 3 l s 11 v r· t --: (: t •) ~ 11 d .:. d ,.,: •~ ·.: .a1. i d . 

o~tectiV•~ Ul. 
Det~ct.ive :.12. 

Def~<.:t.ive Ul. 
Detectivt! U28. 

. ::., . 

Shield gr-ound btaid 
shorting contro l l-=r port 

Cold Solder- Pin l & 2 Ul. 

4 . S I1 Hz m i s ad j us t ti! d c ..=. r· 1 L -= 1 

_,,,. 



Chapter 4. QUICK OVERALL CHECK 

C. Use System Final Tester to highlight t1rnctivnal pr·ot:·L•·w,;. 
See Set-up dr·a.\Jing T·-1800 and r·et et·,:111..:,: 1H· uc1-:du1 ,1: 

CPU ( Sys t em Cart r i d g e ) T es t , Log 1 0 6 . 1 ; App •.: n <:I i. x A . 

Error code information is listed belo\J: 

Error messages: 

1. Poss1ble media failure - unsuccesstul att,:mpt 
to access a block on tape dur-inii tl1~ f ii ::;t 
pass on the tape te:::t. 

2. Fail Aux. Video - Auxiliary video freq1;1t:>n,:y .,.n,J 
amplitude do not meet required lim.1.ts. T-:i;ted 

at the auxiliary jack located at th•·: t·•!ar ::-r ti,:· 
ADAM cpu. 

3 . Fa i 1 e d ,: on t r o 11 er po r t # - t h e s t a t ~ ,J t ~: ,,,_ ..- t , 
pin on the hand controller- jad,.,; is c;;·1c.r.c:-:•.!, 
sampled, and failed to t>t:> at ~xp<:c~~:-.i L-:·:--l. 

4 . Cont r o 11 er- po r t i n t er a c t i on - ch an~ •: ::; c:1. t p i n ~; 
of one hand contr·oller· port modify th•.- .::tc1.t,: 
of the other port. 

5. Read or tJrite dr-ive fail - ut1suc:c1-:sst•Jl -::tr t:,:mi. ••. 
to read or vrite to a taµe driv•.:, µr,_•b,tuJy . !\;,: 

to inability to access a block. 

6. Xfer dr·ive fail d.ita read frc,m •lr-i.•.;•: u:1.J,t 
t e ::: t £ a i 1 s t o c:: o m µ c:1. r· ~ t o t h ~ J a. t. ci. v t .1. t t '= ! , . 

. _,, 
7. Rom Fail - Th,~ computed ROM <:h•~•.::L :;;•Jrn::; ,!._· 1i,)t. 

c om par· e and th ~ r; om p u t •.! -1 v a 1 1.1 •: s a r· , • p t ... : , t. . , ,.l t. ,_, 
the sct'et:!n. 



Error messages continued . . .. 

D. 

E. 

8. Lower/ upper 32K RAM failur@ - patt'=t·n 
testing on the sy$tem ram ! ~i ~~J. 

9 . 

10. 

Can't syn c up '.Jith 111,ts"t. 111· - comrnuri1 ': :. Liur.~; 
betveen th~ Z80 and th~.: n•::t\,, cr- ~~ r.1 :1 .s t -~.- :, .' ',,) .!. 

W@~e unsucc@ssful. 

Drive 2 or aux. net fail - the sib:1a.]::; c=,t 

the d t:· iv e t "'o connect o c· v '= r- c Jc:,. o:: t • in i n 1:: ..t L 0 b •~ 
bad or missing or the au:x: . r: .;~vork ,: o nn,~ ,: t ."' r. 
:;;1gnd.ls V@t:·@ not pr· @se11t. 

Use Game board system level test proc~dure, Log 1~8.0, 
Appendix D, for additional performance evaluation. 

Expansion Module #1 (Atari game cartridge ir1tt:rt,t<.>.: J :i1,.1J 

be us'=d to check game board p1:r·for·manc1: aw.l ir1t1::1 -::or1r, t: (:t:;; 
through the Logic Board. Insert module into 
port and test_ tor prop@r game op'=ration. 

Comouter Mode OPTIONS Game Mode 

64K DRAM 1 2 3 4 

Lower 32K 32K Boot 32K 32K SK 
Choices ROM RAMl RAM2 ColecoVision 

(SLOT) Operating System 
24K 

RAMl 
,, 

Upper 32K 32K 32K 32K 32K 
Choices RAMl AUX ROM RAM2 EXT. ROM 

( SLOT) (SLOT) GAME CART~IDGE 

'· 
' - :~~\ ... 

(._..\ 

.. 

·•. 
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CHAPTER 5. TEST FIXTURES 

A. Systeni fill.ii Test docu111~r1tc1ti0r1. 

1 . 

2. 

T-1638 Rev A: System Final Te.:::t A,;;;.s y. 

T-1132 Rev A: Sy£tem Te.st Har-uv.:.i r· •i Suu··A.ssy. 

T-1132 Rev A: System Test Har·d\Jar· t: S<.:h,:;106.ti<.:. 3 . 

4 . Log# 106.1 CPU (System Cartridge) Test Proc~dur·~-

5. T-1614 Rev B: System Test Intli:!r·faciue,;, IL:i.tri--=::;::::. 

6. T-161? Rev 0: Interface Harness Ui~e Li~t. 

7. System Test Cartridge Rev 3.1. 

8. T-1800: Test Set-Up Dra\Jini. 

B. Board level system test documentation. 

1 . T - l 7 2 l R e v A : Bo a rd L eve l Sys t em T "'.s t [ 1, :- , : r • . : , r i • , .._ :: ~ . _,:. 

Di ae;r- am·. 

2 . T- 1 7 9 4 Rev O : Bo a rd . Level Sys t e rn Te:,; t l ri t ..; r 1 ~ -: •~ il "· r 11 •:...,; .;; . 

3 . T - l 7 ? 7 R e v 0 : I n t er- t a c e Ha n1 e::; s W i t • '= L i ~ t . 

4. log jtl58.0 D1:::lta Game PCB Repair Tt::st Pru,;eduL•~. 

5. Sy~tem T~st CartriJ~~ Rev 3.1. 

6. CPU Burn-In Cartrid~e. Rev 5.0. 
,,.. 

7. l)~lta Gcirne Final fest Cartridtie. R~JV 1.U. 



CHAPTER 6. SCHEMATIC & ASSEMBLY DOCUMENTATION 

CAI"IE BOARD 

Delta Game Assembly: 

Delta Game Logic: 

ADDITIONAL DRAUINGS 

Delta Logic Ass~mbly: 

Gamma LOiiC Assembly: 

Gd mm a/ D ~ 1 ta Scbi:matic: 

41580 

41844 

Int1:rconn1::ct Board Ass1:rnbly: 

Int.;:r·eonnec.:t Board Sc.:hemati ,.:: 

Power- Supply Ass1:mbly: 

41531D 

41079D 

4184 3 

41571 

41840 

41210 

tl l 2 .; 4 



APPENDIX B. FUNCTIONAL SUB-BLOCK DESCRIPTION 

Not."': R•:t;,;r·~)[l<..:e ~ ;J ,:1.L'J A.s:::•.• mt, li~:3 .-u, ,.i _; ,: l1• '. !ll c t 1 : .- . , 

f or· corn po n ~ r1 t i J ~ n t i i i ;.; d t i 'J 1, . 

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

The ZSO is the. controlling CPU of the Adam 11,:,m"! 
Computer System \Jith responsibiliti~s tv bo:.•th tli•: :.,.:., 
Game Board dnd Computer Loiic Board. The Z~U 

·initialize~ the Adam system in one of tvo muJ•~~= U,·· 
game mode or· th~ computer· mode: The mo<.lt! ot UJ.H:tati-,11, 

deter-mined by the memory map, is dependent on 1.1hid1 
reset S\Jitch has been activated. (At paver· un, _th~ 
default condition is computer- mode.) Th~ ~au CPU 1. 

capable of configur-ing the mernor-y map, sh0w11 in 
Figure 3 belov, into any conbination of l,.)•,..;~, · -:H,-..: ., ..,, 
memory and svitching between th~m. 

,.. 



280 Ct:::Htr-al Processin~ Unit (CPU) Continued ... 

An Ml wait request hardware is includ~d on th!:! D~ltd 
G a rn -: B o a t:· tl ( 1 / 2 o f U 8 ) t !·1 e1 t e n d. b 1 ~ ::-; t h '"c : U CJ t u ci. u t . :. -
matically intt·oduc~ Olli:! clo,:k pt!t'iod to th~ ClP::'tnury (,~t•:!'. 
,::ye]-'!. 

a. Access time from chip sel.;:ct t0 dd.tci. out1-"1:. 
valid -- 375 ns max. 

b. Access time from address v~liJ t0 d~ta uu ~~u ! 
valid -- 510 ns max. 

2. VIDEO DISPLAY PROCESSbR (VDP) - "U9" 

The video display is generated by thE! TI 9928 1.1lii c·h 
directly o~tputs video R-Y, B-Y, Y signal~ to the RF 
circuitry on the Game board. The TI 9928 ys~s a t~~l~ 

d r i v en arch i t '!ct u r e that a 11 o 1.1 s th e pro g r- am 111 e r t o <>) 1 , i. : 0 i 
every pixel in the visual display area. It al~n ~~ : __ 
the programmer to define and control J2 obJ,-,,~ts ot 0 ; 1_~-1 t.•c . 

which may be place<.l anyvh~r--= 011 t:lit.: di~~ ln y <.1nd ,1,,_. v .. ,,. I ., .. :; : , J 

a.t vill. The VDP chip is addres.sabl.:: i r, DXn \ M•) D: :, ·.:~_...,,_: 
whenever- VRAM is being written or- 1e~d; and i11 kEGi ~1Ek 
MO DE . us e d v h en c on t r o 1 i n f o rm at i on i ;.; b ~ i. n g 1.; r- i t t: •! !'; : . _, 

a. n d r · ea d f r- om on e o f t h e ch i p ' s i n t .;: n 1 a l r- era; i .::: t e 1 :,;; . 

The a.ddt·esses of these ports in t:he CPU I / CJ add1 •c:-~. ; 

space are as follovs: 

a.. Data Port .. .. OBEH. 

b . R e f i s t t::: r· P o t ' t . . . . 0 B F H . 

_,.. 



Video Display Processor, continued .... 

The VDP is driven by a 10.7 MHz clock (see paragraph Sb). 
B.;:cause the VDP is sensitive to noise at th•.: ,.::lock, ,,,.~id 

LC filter circuit has been added to the Vee SYpply '.ir,~ 
f o r th e c l o ck c i r i::· u i t t o ~ ] i m j n at ~ t !1 • ~ a. u d i o i n t '" 1·· f -, 1 •, 1, , • ., 

on 111.<:1eo. Sine I:! the VDP na:::: 10. 7 i"lH.::: ;.; , 'J •.:~., t. 1 1~ .;.•.· ·:•a .. ., 

time for the VRAM i~ 200 ns maximum. 

!., . AUDIO GENERATOR •• "U20" 

Sound is produced by the TI 76489 sound generator 
cont r- o 1 1 er . T !1 e ch i p cont a i n s t hr e e pr· o gt cl 11in1 ab l •~ t :J 11 .;, 

gener·a.tor·s, a programmable vhite-noi::;e ge111:!L·ato1· , dt1d 
pr-ogr-amrnable attenuation for· each of the channl:!ls. r;,., 
chip is addr· l:!ssed thr-ough a sir1gl~ por-t, e1.t l 1Jc.:at.i.,.,,1 
OFFB. Audio output is 450 rnV@ 2mA, OdB attenuation; 
q u i es c en t o u t put i s 2 . 0 V d c . U a i t - r- e q u I:!::; t ha .c- d v a 1· t:: li .,,_:.:; 
been included in the system because the sound chip is 
slo'J per-ipher-al requiring data lint::s to be stable f ,.'i. .. 
relatively long time vhile writing to it. 

4. RADIO FREr~UENCY (RF) 'MODULATOR - "U21" 

Tht:: RF section utilizes an NS 188') 1:hi1--· to ir;t~r ta •. ''-' 

a u d i o , c o 1 o r· d i f f ~ r- en c e an d 1 u rn i 1 1 c:1. n c -- s i t::: u c:1. l :::; t 0 t i. c:: 
ant~nna terminals of a TV rt::ceiV':!L' . It iuclud .. .!!:.: Lw'.J 

VHF channels, 3 or 4, s~l~c:tabl~ by.,_ ::;l.i..J,:: :-o.·..1it,:!1 ·..J~ .. :~ 

d•:termined LC tank circuits. Th•.: chccma ::;•Jl,,: arL· ·i •., : 
o s <..: i 1 l at i on i s o b t a i n t: d t r· o Ill t h ~ ~ . !:, ~ M H:: s y::; t ~ rn ,: ~ . , • k 
to ensut' e accuracy and stab i 1 it y. Th~ tr· •~qu ~r,,: ':/ 
rnocJulator of the sound osc:.:illa.tor i .~ a.1.:hi,::v•:.J by ,1 , .1,,:... 
a 4 . 5 l"I H.::: t an k c i ~--c: u i t ;;;. n d d e v i ..;1. t i n b t h ., c.; t; I, t -- L 

fr· t:quenc:y via a Vcaira..:tol' diodl:!. Du-- to tlil:! 
incompatible signal level b1::tv~~n the VDP 9928 ,.Lill~ L!1~ 

18,'::\? 1 a DC t·estoration cil'c:uit has b.;,er~ adcJ,~d to •::1:..:•H •: 

the DC level of the vid•~o si.;11.:i.l . 

. . , 



5. CLOCK GENERATION - "Q7, U22, U3, Q2, 

Thr· ~~ clocks a~e includ~d on 
";:;ystem Clcci<, tli~ Vid+:o Ch.i.p 
Clock. 

(\ u .. 
... u 

t 1·1 i~ ~I ~_: : t , ·.._ 1_; c..l !ll ':"' ~• •. , i l • ! : 

Clu 1'k, dt1°l tli~: .-' . I 

a . Th •J S y :; t t'! m C l o ,:· k i s a :) . 5 '.J M 11 :: s '-i ,.i c1. r •· • .... , ·; ., 
gener-ated by di.viuinc th~ "/ .1 ::it:: ,:lu•:L i,y t_ ,,,. 

The output ct the diviur::1:- stc:1.gt: ha::: a dyn .:,.;11.1., : 
pullup to en.sure fa.st r-ise tim~::; and c1. valid 
logic one to the 280. 

b . Th e V l d e 6 D i s p l a y P r· o c es s o r- i s u 1 • i v •~ t. a t i-"• i r, 
40 by the VidE::o Chip Clock (10.7 i'lli::.1 ;..:h.1.,:·i, 
obtained f r- om the th i r- d rn u 1 t i p l -:! , h i b I, '....' l 1.1:, -: · ! 
tank c:ir-c::uit ·on the 3.58 MH.:..: :::yst,~w cl •Jc;L '-'-~ ~,::, 
pin 9. 

c. The 7.1 MHz is sener-ated by a cr-ystal cont~oll~J 
oscillator-. The output of the oscillatbr ci~~u1t 
is buffer-ed and divided by tvo (1/2 0£ U8) .1, ".JL •l",· 

to provide a 50\ duty cycle vav~iarra. 

6. OPERATING SYSTEM/CARTRIDGE ROM 

Th e Gd m e Bu d. r d ::; y s t ~ m i n ,: l u d t! ::; an .J :( \; y t '"! 0 p "' t c< ~- :. ; , :; 

::: y s t t: m R OM ( U 2 ) a. n d a c: o n n e c t o r ( J l ) t o r c d. t' t r· i , l c. '"" t' 

up t0 J~K Lyt~ mt:mo~y. T~~~~ mem o ti~~ ~~~ Ji:.~ ~r11 
c1.ddrt:ssablf; by the 280 CPU . L0cati.0:1::; <.,t +:!·,-.-;(: l!!-t11• .. 

blocks a~~ a.::; iuliov~: 

a. 

b. 0 1 FFF!! 



7. GAME CONTROLLERS 

T•.Jo garnl-! co11tr·ollo;!r:::, id ... r:tical t.:, t!·1,::.. :;-:: ~--, -: v~ !•= ·..'. •..,t:. :i 

ColecoVision, .:u-,J pr·ovid•.!d -1.;itr. th,: ,'\. ,.:.,c lll ...:i c;:..-c:11. 

controller include9 an 8 position juy:::tick, tw0 
.. • ...i . ... 

reaction keys called Fire and Ann, ar,.J a 12-}.,,y 11u ;, :•,r 1 -: 

keypad. 

C o nn e ct e d t o the D e l t a Game B 0 a r· d v i a t • .,, o " L1 " t ::,, r, ~ 
connector-s (J5 & J6), each controll1::r is ac ,:•l.ss.,d l>y 
t h e sys t em th r o ugh i t o v n po r· t . Th t: c1 .J, ll ' o::::; :; .., ::; o t t ll o: ,,;; .,. 

ports in the system I/0 are as follovs: 

a. Contr·'olleji #1 OFCH 

For each contr~ller, 18 svitches are read on a sinil~ 
8-bit por-t. Therefore, once a poi-t has bt'!•=n read, !30111•! 

decoding is required to determine vhich svitche~ hav~ 
been depressed. The layout and the encodin~ of th~ 
various controller functions are shown in Figur~ 1. 
Tvo spinner svitches, not vired in th~ c o t,tl' oli,::1·, c.: 
us ':! d in g a rn es s u ch as T u r b o . T ,:, en::: u ~- '= t : • "" :-. :. : • -c 

spinni::r s-....,itch closures are pr· ,:, c~ss~d c-,s s o,.:, r, c1 ,-; • • 

occur, the closur..:s are connec:~c! to the CFU ma.~~: ... ~•l •: 

interTu.{Jt, and thO::! •~artriJ;,;:e softvare dt:et'<'ttni1.~"° • ... ; ! . i-:1. 

s~itch vill cause the interrupt. 

_,,,,. 
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APPENDIX C. ANNOTATED SCHEMATIC 

1:i r-cuit Nod~ Commr-::nt 

A. 

i3 . 

C. 

1' u. 

E. 

F. 

G. 

H. 

I . 

J. 

K. 

+5V 

+12V 

-5V 

Syst~m Clod~ 

zso Clock 

Audio Clock 

VDP Clock 

z~o Res et 

AO - /i.15 

DO - D7 

l-.Dl - /..D7 

<t!Ue - 11, 7.16 MHz 

@US - 9, 3.58 M~~ 

@U2 - 14, 3.58 MHz 

@U22 - 4, 10.7 MHz 

Activ1:: lov in r-espcnst:: T., .. '.: cc'.:: .. 

R1::set Svitch. 

D a t a 1 i r1 ~ ~ , ct c t i v ~ . 

,, 
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