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SYSTEM DIAGRAM

GIMINI “8950" GENERAL INFORMATION

GIMINI Challenger “8950” Programmable Game Set

rearures s 5 i s 1) 1 e Ao 501
oescarTION i

milicn et b can et i prdraring FOMs v gt new e w0
mcludmg aggression games, racing games, mhl\ng games, 10 ROM.

Avase0

CPU DATAADDRESS BUS Moo
GENERATOR

(256X8) B

MODULATOR

EXTERNAL MEWORY
ADDRESS BUS.

NoTE ®

oxternal memory acress ines 10 orovica sccess 0 un 10 1Ko FAM.




Gimini soso [}

Computer Mini Football Cartridge

I8 you against a trend with ne computar contoling the
fon

der
Slart i game b pusing "YES" hen PRO"or 'SEM| PRO"
Homa san (Glabo) nd defand e ot o Pl athe
Visiting team (Spades) and defends the rig

Try o make ten y:vdsmfour:nnnbymnvmgyuurmhn!wa
player according to the arrows on the control. You may leave

You, or keep pushing and releasing the button to move faster.
The computer Ganirols the six lina men and two defensive backs
10 1 rogammed t ekl you When youar ki e
player responsible flashes and the crowd

e scrsen s e s i o
il i e

ot scamiage. I ou run pesk i of o dtendrs, e
ot pene e o heu o i e wrcno o

et fom th tha nc  you ke at st o yarce n our
downs orlass, you e given & st and ten” whero the ball was
downed.

On fourth down you may elect to kick by pushing “yes" or
continua the fourn down play by pushing 1" The compuiar

T peaser soween e go Pt 0 oo  em o o

playes.
11 you evade alof the defenders and cross the 'G" goallne, you
are swarded saven points and the computer plays “cnarge”. 1

polnts and the ball,
The game nas four quarters of fftsen “mini-minutes” each. At
o minutes before half ime and the end of the game, a two
minute warming is given.
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GIMINI 8950

Strategy Cartridge

player dice game. If less than 4 players are

Strategy is
selcts h computer may o playaginst e e lyers

The object of the game s to accumulate the highest sc
possi 1 score card. Th

Catogories and 8 bonus section. The categories are as ollows:
anes s, traes,Tous s, sixs. hree o  ind our of 3

Jumble Cartridge

umble is & variation of the popular scrambled letters word
guessing gar e from fourthrough sixlettrs which
are selected and jumbled by the computer randorny. Should the
Same wordbe selected byt compue atanother time, s kely
1o have the letters jumbled n  different rder. The istplayer to

of poins, an aarly guess. The frst

N rcon ane avegey s ot s i)

it are sored by rllng e die Gompuer e and
foraling th 1o Score I annused category on your crd
Payers e toms 10l dica” and scorng pnts il very

e automatically totalled snd displayed. Each players turn
Consists of up fo rolis of the ice from 1 o S dice. Scoring forthe
categories is as follows:

player to resch ten points wins the game.

Hangman Cartridge

The object of Hangman s o guess a mystery word that the

omprised of 100 four-leter, 100 five-ettr, and 100
vords A1 the sart of he Gama. he computer dspleys e
alphabet and 4,5, or 6 dashes t ndicate how many leters are in
ine mystry wore. Th o soecs & et fom e

in v- o posvonty v o oo, vy o

=1

One hundred bonus points are scored for every.
the firs one.

Spellbound Cartridge

orion o e scresn. Py contiues il i mysery word s
Correcty spelled or uniil the ‘man” s completay displayed. Six
wrong guesses wil nang the man.

Astrowar Cartridge

enemy warship has ser
of your vessel. Your only m

1 3 nuclear torpedoss directed for

gestruction ns of survival is
Gestroyinrpedoss before they reach you. The only means of
Jtermining their exact location is netic direct

When the directors pass by the incoming torpedo, a computer

. intu
i< rangomly deait & “tray" of seven latirs, on screen, by he
‘computer. Using his conirol-unit.player #1. may elect {0 sither

the miss. After the 3 “sums of the coordinates” are given, a
oermimaton st be ok mad o1 v et ocaon o

form the message

“DISCARD?" is displayed. If player #1 o chooses, he may
Yes'

most) letter of his tray" o flash. Operation of the "NO" button

must be destroyed, one afer the other.

o etn . Ths seguence coninues unil e s chosen o
letters 1o discard. (The
rendor rs aht e so

ouBLE ¢
topersnh oweratof o scran. i

above, he
o “BUZZARD nas a “DOUBLE word scors ot 105 pents

torpedoes.
The game goss on and on uniil an enemy torpead destroys your

(8 win message is diplayed).

Battleship Cartridge

s gamets plyedon o 0 malilslyadon e Tyscres
thr "M orizontal o wricaly. smm
Cantof 108 mmwnl.\ s s arier = et
Tavertscaor2batlowhipe 2

15 a0 45 h 13 ger o oppartaly o st o

aea m e s aly laye Wi 45 rpedoe. T lver
ea by & coordinate pair of digits and fires his

randomy.

player

inegame,a ccatans o & s, l g must e beors
runnig o oftorsedoes. A wi messag s dlayed It e
aver rans ot of orpedoce belore 1o las s, 5 1taly
oy, he gam i vt and a loss mesaage s Gpiayes



ciminissso 1R

The following games introduce a new factor only possible with
“computer” games. The computer actually “leams” by playingto
effectively become a more skilled opponent.

Awari Cartridge

Tic Tac Toe Cartridge

In anciont days.

simiar game, but computer learns through

ground. Your computer shows the number of pebbles in the pits
with a number. The computer pays on the black squares and you
piay on the re.

The rules are simpl. You pick up allof the pebbles in a pit and

clockise. f the ast beam drops nto the scoring pit on theight
o

Hex Pawn Cartridge

The game is played on a 33 grid, each player (you and the

an empty pit, he computer moves it and tho pebbles In the pit
acress from it ito the scoring pit (I the other pit s not empty).
" when asked it

begins when you answer "yes” or
You want 1o make the first move.
“The game s over when you or he computar have no pebibles et

moves. This successfully makes the machine a better
apponent. The phlosopny baning i game oate o thr
cybernetic games in which the computer “leans” as t plays.

Er Game Cartridge

In e plaing . You i vou v orepeties b your
v i Aver " vibein ns move, anda "l aanca

o the next legal me

‘An odd number of objects s placed in & ow. You take turns with

e paing mare o

Nim Cartridge

Nimis a game of logic whara the player wno takes thelast pece

from one 1o six rows of from on to thirteen pieces. You are

variable number of pieces in each row.

The game ends when there are N0 objects left, and the winner s
the one with an even number of bjects picked up.The computer

of arifcial nteligence, it gradually learns 0 play from its

the computer is a challenge to beat

Munch Cartridge

Game -4 sl 0n o2 otz (et 24
positoned In the upE

computer
fips s conand lows you 1 cal hads by g et and

eaing e pakon vauie. 15 muneh e sooie: o YT

tails by
o e g -yar: when e compte ke
St gt ot ot s

ar Seprssonor yo- e anainrpeco il ne 1o
¥ iined by paces o gone.

s with Awar, the computer gets “smartar” If you beat it often
enough.

selaction di

ppear. The victor is the player that surves.
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AY-3-8950-1

=

Graphics Interface

FEATURES

' On-chip 64 character generator ROM

= On-chip oscilator/amplfier

* Direct interface to_GP1610, RO-3-3500 Ser
NI Sees RAS, and AY-33810 rogrmmant
Sound Gonertr

= Oncénlp NTSG compatvle .1 sync genertor

= O ol oy

DESCRIPTION

The AV-380501 Graptics Inertace G (GI0) s he T

cisplay generator for the GIMINI “Challenger”

ot . Tre G reads hacorions of o A

and displays the requested information on a st
oo e omaes th compe T sanel mcludng s,

color burst, blanking and video data

PIN
40 LEAD DUAL IN LINE

Bosciansir o
Doscamern

Byvuivusenpeescs

]

BLOCK DIAGRAM

ADDRESS OUT

L

conTROL
e




i O

o FuncTioNs
- o
el gl Al
ol
I o AL
e n ot e gt v e
s [oummi | e oo 8, e s e
1 CBH-Color Burst Hi “This is an open drain device to Vas similar to Pins 36 and 39.
e
A4
o e
Do o v or oom oome
e [ 5 o oo v+ T+ [
imen e w100 I [ o v [ | |
TOSELECT ASPECIAL CHARACTER MAKE D6 = 1 H
(v [ [+ on oom oo =
8 [ [~ 1T - [+
< N I BN S B I O A
P —

the cods number Ito the appropriate RAM address.
Tnelocaianof nedataon nescreen shown i AppenclxD.Todaplay 8, v thococde
00000111 into RAM locaion 164 as shown in Appendix 'C”

The outputs addressing the RAM are push-pull




PIN FUNCTIONS (continued)

Function

4 SYSTEM oUTPUTS:

w© | GicBuy “This is a push-pull output. 1t goes low st lie 46 and high at lne 240.

2 | s0R
frame.

% |
when i rturns 10 high,

2 | souna This is  push-pull output, I is low when there is no sound. When sound is selected the.
outputis 2K, KKz or SOz ceponcing on e daa in AAM locaton 226 DOIn lc. 226
Selects 2Kz, D1 in loc. 226 selects TkHz and D2 selects 500 Hz. The s

Guration of the data bts In RAM locstion 226.

6 CLOCKS AND RESETS 1/0:

Osc. Input This Is & h-impedance Input to the oscilltor. Osc. freq.Is 3579545 MHz.
2 | oscouput “This I the output of the internal oscillator amlifer
19 | Zmoutpw
| G20upu osc. frea
~ notffectad. ¢ 115 reset Hip 2low, M.
i impedance, and color outputs are ot
v | Fesion “This output o the GPU is a push-pul signal.
ELECTRICAL CHARACTERISTICS

ding these ranges could cause
parmanent Gemage. Funclona) operaton of
this device at ons is not
imp ld—nplmlmv Tanges are speciied
belo

“03104120¢
20C070°C

Storage Tempersture
STAMOARD CONDITIONS (jese tharion ctad)

roe
Amblent Temperature=0°G to +40°C

Characteristic Min. Mex. | uUnits Conditons.
Glock Frequency = as7e - MHz | Std.color crystal
Input Logie Levels
Logic O 00 - 05 v
s - Voo v
- 128 m e
3 - 40 mA | Input connected to Ves
01 - 13 Input connected 10 Ves
= WA | input connected to Voo
27K 010 Vo
00 - 10 v
30 - Voo v
Dmpm curantin
Pigh imped. st 015 - 20 mA | Out. connected to Ve
Roset pin at gnd.

Systom Outputs
w167

Logico 00 = 10 v g o0

Logie 1 30 = Voo v O R

80IR, GICBUSY, Sound
ogic 0 00 . 10
Logie 1 0 = Voo

T open collector output




S ' |

SAETL OvenaTioN SYSTEM ORGANIZATION
e System Dlagram i shown below Durig h ine e GIG. Vihan e GIC busy gl g, heaxamal adress b and
b gl s o

play computations.

oG 167 T A ocatans 1S oy o s

characar o b diapeyed 1 witan nto th agpropriate RAM
locations by the C
When the GIC bus

ssy signal goes low the CPIBIO stops all

ocation 164 causas the “G" to appear on the T.V. screenin siot
164,

Alphanumeric characters can bo witen In any screen siot as
stiown in Appendix E. In addition, special characters can be
displayed on the rght hand side of the T.V. scroen as shown in
Appendix F.

A . BC2 and BDIR.

AY-3-8950-1 OPERATION
The GIC can display siphanumeric messages on tha T. as

T chancir ki o s iy e At
messaga in Appendi , the GPU hes pis
et codes 1 o0 AN

LOC (Octal)  Data (Octa) ~ T.V. Symbol
il o024 T
12 o010 H
118 o005 e
i o000 space
et

ommes s ot Hom whers o o e cP 1610
Compures 1o 4 ilsec ot of vy 16 miisos avalabe

Iy reads the RAM in the
Tre aata rom the RAN adireses th ittt GIC corace
Soneator ROM. T resutant e 1 oade i reqtr and
shited out.

SYSTEM DIAGRAM

CPU DATA/ADDRESS BUS

Avaa010

SOUND
GENERATOR

2022
Svsten

)
Wore 1

WOTE 1

MODULATOR

EXTERNAL MEMORY
‘ADORESS BUS

NoTe

extornal mormory aadress nesto provi

2258 0 Up 0 1K@ RAM

TV GAMES
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RULES OF GIC SYSTEM VIDEO OUTPUT

The It side of screen can display 64 alphanumeric symbols
contained in memory on boxes arranged 6 across and 12 down.
The § x 7 characters are placed on the 6 x & boxes to provids
spacing between tham. The characters are white on & groen
background. (See Appendix A)

oR

The right side ofthe screen can display the numbers 01010, 4,0,
'A o the top portion of the © X 16 boxes. The bottom

porton can display 8 club, a dlamond, a spade, or a heartonly.

(See Applondix B)

The character chosen for the bottom porion of the bo

Getermines the background color for the entire box. A club or &

7ed rectangle. All characters are displayed as white

boxes arranged
on 8 groen background. (See Appendix A)

size of the © x 16 box when chosen.

T.v.DisPLAY

/_/H

10

T

e




APPENDIX A: Alphanumeric Shapes

"=

Code | charcter ][ code | character Code | Character || Code | character
[ Space ) R o ‘Space & o
o A 2 a « ' o 1
o 5 2 R 2 & 2
o« c z s @ ¥ & 3
o4 o 2% T “ s o 4
o5 € 2 u . % & 5
o5 F 2 v . [y & s
o7 o 7 w a G o7 J
10 W K x 50 ) o 8
" ' @ v st ‘ n 9
12 4 2 z E] i 1
1 K @ v EY - ] Il
" L w cuub 5 " a
15 " 3 Diamond 5 g i 3
1 N % Spade s 3 A
" o a7 art 57 e 4 &

APPENDIX B: Color Mode Right Hand Screen

—

=

; DETERMINES CHARACTER IN TOP PORTION OF BOX
DETERMINES CHARACTER IN LOWER PORTION OF BOX

DATA DATAIN
DataBis 3 2 1 o[Charscier DataBis 5 ¢

o 00 o o o o

00 0 1| 1 01

o0 1 of 2 1o

o0 1 1| a I

o 10 of 4

o 10 1| s

o1 1 o 6

o1 1| 7

o0 of 8

o0 | 9

o1 ool w0

IR

oo e This code causes the entire rectangle to be white

1ol oK

11 o) oA

IR BRI )

TV GAMES
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APPENDIX C Chart for Programming RAM

: b i ® = =
APPENDI 0 ot Lot A Ades Dl b 1
| o 1T
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APPENDIX E: AY-3-8950-1 Display RAM Layout
ics

Tl elsTel TTTTTTTTTT T
clalw] T T T lelnlel lelifel |e
AL
5

o
Jo
o
>
@
IS

£

E
H

®

sl
5

$[$|S|%|%|%

Jele1=12121 lelulalrlalc|T|E|R]S
RRRanY

E|T|c]|.

== 5o =

APPENDIX: € AY-3.8950-1 Specinl Characters

: E:
ALPHANOMERICS
T I e e [ ] ] ] W] w w] w] w ]

GREEN BACKGROUND

T I B ) B B e e )
2

L R EEEEEEEEEEEE R
TS0 77 SCRATCH (OPUT

TV GAMES
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16-Bit Single-Chip Microprocessor
FEATURES

m accessible 16-bi genersl purpose registers
= o7 baic imcione

= 4 adressi immediate. direct, indirec, relatve
. memm-a\ oranching on st werd ane 16 vt
Onimied nterupt nasting and ety resoluion

16-bit 25 comploment arithmatic & o

Status word: carry, overflow, sign, z

Diect memory acces (W) o i speed cat ranser
4K memory using single

T compablelspls bus eture

145 cycle time, 2 MHz 2-phase clock

DESCRIPTION

The CPIST0 s & compatile manber of he Series 1600

e normeton caniers. premranmans cauime! e

periperal controle

PIN CONFIGURATION
40 LEAD DUAL INLINE

e H

AT display. tape reader/punch, AID & D/A converter, keyboard.
cassts tpe oppy dikand 52320 cata communicatin
Tin

with aight general purpose registes 1o achieve a versatle,
omputer system. Th
 alohanumeric or byta oriented
data. The 16-bt address capabllity permits access 10 65,
words i any conbinaonof program. memory, daa memor,of

2

uments, Gata acauisition and digital communicators
prosessos, numariea contol sysams aod many genral

poweral nascion st and microprogrammable
Fatoners Imrae doice rovides an effcant sowion 15

ose. minicomputer applcations Tne Microproeessor can  mictocomputer minicomputer-based _ product
Tonciy suppor 8 variety of porshera snupment such s Y. reqsroments.
CP1610 SYSTEM DIAGRAM -




PROCESSOR SIGNALS

DATABUS

00015

Input/OutputHigh i

Data 0-15: 16t b bus used 1o transfor data,

addresses. and lmlmclmm n....m the’ microprocessor,
memory, and peripharal dovi

cpisio

BUS CONTROL SIGNALS

80IR, BCY, BC2
Outputs.

SusDiFctn.Bus Coirols 12 Busconirol gl oxtoaty
decoded i of bus operations (see St

o

PROCESSOR CONTROLS tput
'BUS ReQuest, BUS Acknowledge: BUSRQ requests the mi
Input rocessar o fallnauish conrol 1 i s ncefntay. BUSAK-
1rol the running condition of the microprocsssar. BORDY
HALT Input
Output 805 Data s causes the mictoprocessor o walland re-
HALT: e
wSNG N TR
Input INTeRupt, INTeRupt Masked: request the microprocessor 1o

1o the 61, 82 clocks during power-up iitlization
EBCAD3

Outputs

o

xeraldga tat ess via th GEXT (Branch on ExTerna
instru

i

Input

e Branch Conditon ut etumsignal fom tn one-
of-16 selection made by EBCA 0

ouy
r..,..mm Gurrent Interrupt: pulse outputied by the micro-
proc TGl instruction.

For
Inputioutput

Asaninput,
tan of e Progam Gt during 1 sirctn et s

output, generates a pulse during execution of a
Stvare W 51y msrucion

CP1600 INTERNAL BLOCK DIAGRAM

o posceron]

TV GAMES




SIMPLIFIED STATE FLOW DIAGRAM

Tanerm

BUS CONTROL SIGNALS
B0 bet scz_ s Decoded Function
o o o nacT ACTion, D0-DI5 = high impedan
o o 1 1A8 renopt Addres (o Bus, B0.D1S <
o 1 o ADAR R o Agiro R, DBL01S = igh impacanc
° 1 1 ote o "
1 0 o BAR
1 o 1
' 1 o ow s Write
1 ' 1 INTAK INTerrupt Acknowiedge




INSTRUCTION SET SUMMARY

halag - |

Opertion Microcycies Comments
ot ndr . tac
w0fs]e]n
w88
0| 5| 8|1 | Resutnotsaves
logical AND ws|s|n
on ws 8|
Woven wlele|n
Move in Wlalaln
'ADD contantsof egrsters o Razneccle
SUBlactcontents of Registers H or o1 7, axcapt.
CoMPare Regites by st H Pt sve
Jcal AND Registers H
exclusie O Ragisters H
MOVe Reg H
R GLoaR Regte o XORR wit tsat
H TSt TeST Ragater H
H Jomp o addres n Ragister 7 Po-(FRR)
HN R INGrament Regis
£ 2| oen DECrement Repiter
E|z| coun Olipamen Ragister One's Complamer
3| &| neon NEGme Regiter Toe's Complament
2| | Aocm ADG Cary Bt 1o Register
g| 2| cswo tatus
cla 0P Pe Two Words
sw Sattware Mierrpt Pulse o PCIT pin
H RSwo ord
£ POLR ack o istr B
PSR PusH Rginter 1o stack -
S St Logical Lef
£| A otat Lot thr C: one or two positon
HIe i Cogical Lot tr Carry oty Ads
e it Logical A Veis or 2 positon
E| San st
z| mnc Rolate Right iy Carr
& | sarc gt v Carry
Swap WA B ayies 2-position=SWAP twice
ey vt o
SB0 | SetDoubls Bye Data b Must recede external reference
& i Sy i 10 doubla byo Gats
o Orsale mtar b
] b Notnterupibie
cire :
Sere S o ‘
e | 2 s 2
RER imp, Enable, ntrrupt I
g5 | o Jump Ol I
52 | wm eturn 12 Retumn Address.
B | Re Limp. SeveRetun & Enable I Eavedin a5 or6
£ | s Jump, Save Rturn & isabl nterupt ks
snconaiional Branch 7 Displacement n PCH1
B ary 7 PCEPC Daplacemant
s | encair 7 A2 cyis et coniton
H v 7
g | enov 7
2| eel 7
|| BMI 7
- BZE. BEQ ranch on ZEro or EQua\ 7
§ | enee
g | snea anch i Not ZEro or Not EQual 7
& | ar ranh i Less Than 7
s | see or Eaual 7
§ | e (anc i Less nan o Eaal 7
5 | ser Than 7
2 | eusc vancn i Sign = Carry 7
8 | sesc 7 Cvse
Bext Brancn  Exerna Gondion s Trua 7 0S8 ot msructon are decosed o seect
o1 16 externalcondtons

TV GAMES
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BUS TIMING DIAGRAM

P S 7 7 v 7 s 2 L

ERGE\ G\ @ ST\ G

St Wit ot rcrt 10
PRV CONTER BT WSTRUCTON Felch DisPLACENENT

T
' e Y=,
s i
s

1600 NN L Smecron

TYPICAL INSTRUCTION SEQUENCE

s IR IR e

o0-0
e [
omdtmon ol owdht oy e
T U SN iy
it oot a4 o

BRANCH ON EXTERNAL CONDITION INSTRUCTION




cPist0

ELECTRICAL CHARACTERISTICS

'4"'"""" "l""w “Exceeding these ranges could

tnents e Samars. ot spesion et
ko “’ - this device at these conditions is not

soman o

oo ks naiodeperang ravoms s sporos

Sandard Conditons: (uniss orewis o)
o=+ 11V25%, TomAlyp)- 110mA(m VE10% 02mAIYD) . 2mA(max)
VicoiSVeS a3y 2omalman) | Oersing Temperane o1

Charactotiic sym | M [rye|  Me | e Condtions
OC CHARACTERISTICS.
Clock Inputs
Hign Ve w0 [ - Ve v
Low Vi 0 -] es v
Input current ., 2 2 s mA | Vee=Vao-t
Logi Inputs
Low e o - oss v
Hgh Al Lines axcept BORDY) | Vi 24 Ve v
High (Bus Data Ready Line.
o) Vo 30 Ve v
Loge Ouute
Vou ETI R v
U osasustnes 0001 | v - e v
Low Bus Gonro s
5C1.8C2,60IR) Voo - -] s v
Low (A1 Owers) Vou - - | os v
'AC CHARACTERISTICS
Clock Pulse Inpuls, ¢1 o 62
Putse Wiatn o102 250 - ns
Skew (@1, 62 dolay) w0 - - n
ey os - 20 s
i - 15 o
ms - - % o
tho - S| om s | 1TTL Losas 25 pF
tor - 5 - n
o o = - ns
p 0 = = n
BCz!
Outputcelay from 61 toc - S| o n
BUSAK Outputdoiay from &1 | 1 - w| - n
7! Quut sy o1 to - || - n
TG pui tow x| - n
ook, uulym ey rom BEXT
toe - | = ns
B0 wat e o E8G1 nput_| 1 S ns
CAPACITANGE TA= 125G Voo = 112V: Ve = 5V
Van=-3V; to1162= 12008
1,62 Clock Input capacitance [Ca1.Ced  — n| w o
input Capacitance
00015 on - s 2 o
AlOtner = - s 10 o
00-015 i high impedanca state | Co - s s [
Typical values ars a1 257G and nommalvolages.
Note L 80RO
90 ow rsqusting 8 wlt sate 50 1 beore h and of 71 and ramai kow or 50 13 minimum SORDY may go Mg

async
Pt Bt

=




RO-3-9500
RO-3-9501
RO-3-9502

20480 Bit Static Read Only Memories

FEATURES
= 2048 X 10 it ROM organization

» 5l progammatlechip st

» Outpu acrss chesand contralsgn
Gonersed of conlioig up e 1k of axtrnal FAM
(RO M (RO-3.9502).

. tehed

& Single +5 Volt power supply

B 1deal for microprocessors wih multiplexed /0 bus for
acdress and data

= Totally automaed custom programming

=16 it programmable iniilization and interupt response
addresses output 1o /O bus

DEscmFTIO 0-3-9501

2 RO-3-8501 Is a nique 20,480 bt AOM employing asingle 16
o aserons and dota it bos. The RO-5.0501 nbronss the
wollers by

RAM control codes. ROM addressing is via an 11-bit word

the lower 10 bits of the 1/0 buss. in addition there are two.
programmable 16-bit nterrupt response codes, one for the first
iterruptafter masterclear and one for allther nterrupts. These.
Codes are outpu 1o the 1/0 bus i response to control codes,

5 10 bit latch and address output port; the 10-bit addre
appearing at this port may be used 1o conirol an external RAM
The address is latched by a control code on the throe m:
control s, and e RAM snable Slgnal which consits of al
26ro0s on data bits 11 through 15. The stored address Is copled
rom bits 0 through 9 on the data b

e A0 38501 has two programmasl feaures,n addiin 1o

o s 13 o 18 i orde 10 goemrte e leeas e
enable signl Second. he W 16 ot responsecod
e programmable

DESCRIPTION: RO-3-8502
The RO-3-9502 has all the features of the RO-3-9501 described

above except that it has a ful 16-0it latch and acdress port for
external RAM.

DESCRIPTION: RO-3-9500

T RO-2500 doe vt provide addrss s for extomal
RAM sllowing for s packaging in 28 lea

PIN CONFIGURATIONS
26 LEAD DUAL IN LINE
AO-3.9500

RO-3.9502




9900 B RO-3-9501 ® RO-3-9502 L 200

PIN FUNCTIONS

Enable (RO-3-9501/02) | An ouput pi 10 select external RAM (low = true)
AW (RO-9501/02) | An output pin for RAM. a positve wite cycl.
ADDRO-9 (RO-3-9501) | | Output address lnes to external RAMs.

Ao0R0-13 003 w50

0800 Bidirectional. ristate data and address buss.high output impedancs for NACT control code.
BC1. Bcz l Buss control 1 and 2. and buss direction control signals determine chip mode control

BOIR

Ver +5 voits

Vs Ground

MCLR Master clear, sats all oulpals o high impedance state when ow.

BLOCK DIAGRAM: RO-3.9501

aanssoaniTak —f

— N

£

1. Input data and intarmal chip anabie latched by control codes = BAR + ADAR + INTAK
2. Internal hip enable signal cleared by = BAR + ADAR + INTAR

3. Internal RAM enable signal fi flp set by PB11-15 all ze10s, cleared by = BAR + ADAR + INTAK
47 RAM enable plus DWS creates low on Read/Write .

5. RAM enable plus DTB, ADAR or DWS creates enable output
s
7
8

DB or ADAR pus internal chip snable puts output FOM dlu ot

Meamim ot ot oo oo taravona s 40 o o T st
Erable AN and ADBRO, - ines novmally Wigh mpedance Ow{puS. When cicuts e enabled. 3cive pul up
ontoal o ehips.

and all outputs in high impedance staes.

TV GAMES




9500 ® RO-3-9501 W RO-3-9502

OPERATING MODES
'RO-3-9501 i designe to enhance the system operation of
16.6it Microprocessors that use a single multplexed buss for
g memory addresses. such as the GI CPT600, the Intel
5085 and the Fairchild 9440. The state diagram shows

RAM addressing, and interrupt handing.

s three made control lines BC1, BC2 ar

oo, As hovwh nigur one e s aracroson o
AOM.

8. Row cuut be used 1o create a ten-bit
T o deod RAM e, ahicn o loredin

e RO-3 5501 e culpu\ mcnu nd the RAM contro lines.

In addition the RAM and AW control lines are

Garara vy mema o

In espors ol clar and e st gt e O

9501 ca

Vbt for esarting a chosan program seduence. The

3.9501 can additionslly be programmed 1o generate a

o

system
‘A Whenthe CPU generates a 5chip selectand sevenbits of ROM

aiterent

For the IAB (nterrupt Address 10 Buss) commands to work

address,
2048 X 10 bit AOM.

properl.
tne internaly latched chip enable code.

SIMPLIFIED STATE FLOW DIAGRAM

BUS CONTROL SIGNALS.

soR___ Bet Bc2  Signal Decoded Function
o o o NACT No ACTion, D0-D15 = high impedance

o 0 1 1A8 Interrupt Address 10 Bus, DO-D1S = Input

o ' o ADAR Adaress O 1 Acess Rgitr, D0-015 g impacance
o 1 1 o8 Dota 10 Bus, DO-DI5 =

1 o o BAR Bus o Adiress gt

1 o 1 ows. Data Writ Strobe

1 1 o ow ata write

1 ' 1 INTAK INTermupt Acknowiedge




ELECTRICAL CHARACTERISTICS

RO-3-9500 W RO-3-9501 m RO-3-9502 G |

o all othr oo okages i e 0 GO 1o 418V
Siorage Temperature ... Lsecio 150G
Operating Tomparaturs 0 470°G
“Exceeding these ratings could cause
Standard Condiions (unless otherwise noted) permanent damage. Functonal operation
Al voRageseteren o R of this device at thesa condtions is not
iy Sa o MO impiied—operating ranges aro specified
Operating Temperature (Ta) = 0°C 0 475°C. .
Standard Conditions (Vec = 5£10%; 1= 07, 70°C)
Craracieristi Symbol [ Min._ | Typ | Max. | Units ondiions
CHARAGTERISTICS
Logic 0 i wo [ o | = |os
Cogie ¥ It e | | 2| v
Logic 0 Qutput ve | 0 | = | o4
Logic T Output Voo |22 | = | ve
Input leakge [ [ B 7
Pawer Supply Crrent w o | - |
Ac cramcrensrics
ROM tee |20 | — |30 | s [Fgs
Rom s gl e | 0 [ = |0 | m [Fgts
RAM Address Setup o |80 | = 20 | m [Fgn2as
Conteo Sotu o |0 | = | = | s |Fe
cdress Seup b |30 [ = [ = | m [Fe1
Gontral Hold Time e | 0 | = | = | m [Fe1
‘Acton Ti e | 0 | = |20 | ns |Fgt
Contral Poriod W o | = | = | ns [Fer2sas
me. w [0 | = |20 | ms [Fign234
No Acton Time e |50 | = |20 | s [Fg2as
Data Setup o | = | = n | Ferz
RAM Adcress Hold e |30 | = |20 | ms [Fo23e
RAM Access T o | 150 | — n |Fo2a
Master Clear e [0 | = [w000| s |Fas

TV GAMES




m RO-3-9500 ® RO-3-9501  RO-3-9502

Fig. 1

Fig.2




RO-3-9500 ® RO-3-9501 u Ro-3-s502 [ @]

Fig.4
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E 21124

1024 Bit Static RAM

FEATURES

= 256x4craniznion
m3s0ns

= T gt

2 Eo saeno ks reures
= Single -5V sup

“This circuit is not manufactured by General Instru-
ment Microelectronics. The information is provided
for reference only.

2114

PIN CONFIGURATION
16 LEAD DUAL IN LINE

4096 Bit Static RAM

FEATURES

= 1024x4 organization
450 ns access time.

TIL compatibe.
Al s i e
= Single-5 st

“This circuit is not manufactured by General Instru-
ment Microelectronics. The information s provided
for reference only.

PIN CONFIGURATION
18 LEAD DUAL IN LINE

TV GAMES




AY-3-8910

=

PRELIMINARY INFORMATION

Programmable Sound Generator

FEATURES
' Full software control of sound generation

= Interfaces to most & 16-it microprocessors.
& e incapandenly prorammed saiogcput
= Two 8-bit IO ports for generalu

= Singe +5 Volt supply.

DESCRIPTION

The AY34910 s 1 Large Scale negrted Crcut that can
ety of complex sount

e amalogsoun aputs an ach
o 4 s ot oo D1 eomvers

e AY-38910 & manacured n e 1 P ton ol
process. Operation requires a single 5V supply, a

iockant & icroprocesior comaler soe s e 1600 s

HARDWARE ARCHITECTURE
fesigned 1o interface directly to the GI
cP1600/1610 mmrbwucessur as well as all_one-chip

PIN CONFIGURATION
o

LEAD DUAL IN LINE.

displaced from the AY-3-8910 Base Addross by the register

SOFTWARE ARCHITECTURE
bewon the conirller ad i Y851 i

. sueh

a1 piC series

The 11110 lines used by the one-chip processars to Interface to
AY-3-8810 are returned as 16 programmable TTL compatible
10 lines on the AY-3-8310.

4 on the concept of memory mapped 110 wmmmnu

Sertorming memony oparaiens on he apbroprse memory
Tocation
The AY-3-8910 mamory block is orgarized as 16 consecutive

operations at the approprate address. Sixtcen feglsers within

Each of these registers correspond to a memory location

by the chip selectlines. (CS0-CS2).
Al of the registers are readable 50 that the controller can
determina the present sta AY-3-8910.

SYSTEM DIAGRAM

cpreon avasmo




PIN FUNCTIONS

Sign

Functional Description

Clock (input)

DAO-DAT (input/
output)

G50-052 (input)

BC1, BC2, BD1A
(input)

RESET (input)

10801047

(inpuioutput)
80-1087

(input/output)

A.B.C (outputs)

TesT

[

2MHz Clock—this input s @ refer-
ence for iming within the AY-3-8910,
/Address Bus Bts 07 —

Crip St

AY-3-8910

16 REGISTER MEMORY MAP FOR AY-3-8910

o v Tre
o e

Torsound. rogramning o parale
inputioutput

o]

iy N o G G e
s o G AL
e within the AY-3.8910 to T

ontrol al bus operations. Ty

I
o |w|n|e|n|w

Reset — clears the AY-3-8910 0n
power up. "

Parallel Input/Output Ports—each
provide 8 bis of

et Tt e 10 avaral LTS

world. Thess ports T
programmabla for either input i

o output and are TTL compaible. H
Analog Outputs — ea wee B o©
outputs are independently program- B o@
mabi plex sounds.

For Gi tastnormally not connected.

St

1
ST P O
3 oA U0 o P

"

s ot 05 AUPLTIE)
B8 e A
&

i
8 Come i g St
B

)
s 8015t Lo 1 1 5 At

FecrsTen v | AobREss FoncToN
(octal) tcta) | BTS| " NAME DESCAIPTION
o o T va
M | emert | s | 0| Seisriowsucmern
R | ewerz | 8 T2 | Smiario oot cranne &
R | omets | 5 | i | Finetunes arlops paric
m | omers | 4| onesenaene & (oG our i),
fo | wets | & | 21| Goaretuneschamel o fourdis)
B | omers | 4| = 2 s (150 5)
W | Bemetr | 5 | bt | Goarsetunes o meiope pen
mo Bl | 8| e | i dmion s toeen et )
B Tonson chamnl 8
315 Rt el 2.
B3 Note onchamnel
B o o for ouput
2021080 ler ot 1l ot
Rz [ eseti2 | 4 | Enalose | Eoon i sonnas s fncton in i enlope
e | o Lot et Sount o i g v
B e e
02 St iy, s s e v
e i do.
o1 R e ettt
e e msemouuthus ol o
ae
o s ol s et e e
B | mmerns | | meosea || N SR “‘mfmm.,,.,:w‘“
Be it | 3| Eneone
B [ et 8 | 55 ress s drasty ool ne st ofssch
Besa %15 4 i 22X analog output wh nenbmgundsamu
i o ol oo s et e v
me [ owesw | 8 | o
B|BEIR | [hrs e R e
iasareomiy ogarman

o1



AY-3-8910

ELECTRICAL CHARACTERISTICS

Maximum Ratings*
e Temperature

~55°C 10 4150°C

+0C

“Excoeding _these

ratings_could_cause

Functions!

romperatur
I other input and output
Voltages with respect 10 Vas.

STANDARD CONDITIONS (unless otherwise noted)

Voo = 45V 45%

Ve = GI
Operating Temperature: 0°C to 70°C

~0C10 480V

ope

operation a these conditions lsnot mplied—
ting conditons e specified be

Characteristic Symbol | Min. Max. | Units Conditions
DC CHARACTERISTICS
Power Supply Current e | s || m
Loglc Inputs (al Inputs)
Low v o - 6 | v
High Ve |24 | - | Ve |V
Loste Outute ol s excrt
Analog outputs)
Low Voo o - | s |y
High Voo | 24 | = | Ve | v
Loakage (AO-AT, BO-87, DAG-DAT) T E I S Y
Logie Outpuls (Analog Outputs)
Low Vou - || - | v
High Vou - || - | v
AC CHARACTERISTICS
Clock Input
Period w | w0 | - | 70 | ns
Rise time v - - | w | s
Falltime I - - s
Puise wiath w S s | e
. nals
‘Output delay from bus control
ristate 10 output) ton - — | e | s
tput delay from bus control

(outout 10 rstate) tor 2 | - | 00| s
Input hold time after BDIA w w [ - | = | s
Input Puise width wo| w0 | - | = | s
Input Setup t t ~ | teo | 70 | ns
Data Input Setup time o N e I
Data Input Hold time DO BT I R

e Py o |5 - | - | s
Analog Outpu = N

ypical valuss are at 25°G and nominal vollages.

|

cLock,
NPT




TIMING DIAGRAMS

READ BUS TIMING

ADDRESS BUS TIING

I S —

ADDRESS

ol et act aoan et
LS i

DATA WRITE TG

WRITE GATA T0 P56 AL~

D
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Fig1 SAMPLE OF

SOME WAVEFORMS AVAILABLE
FROM THE ENVELOPE GENERATOR.

Fig.2 IDEAL LOGARITHMIC OUTPUT OF D/A
'CONVERTER WITH NO MUTING




TYPICAL OUTPUT WAVEFORMS

o3 Fig. 4 R12; = 145, ALL OTHER REGISTERS SAME AS
Fig.3.

7e AL OTHER REGISTERS —0.

Fig. & MIXTURE OF 3 FREQUENCIES WITH PRESET
Fig. . AMPLITUDES.

som_ sct scz  signal Decoded Function |
o o o NaCT No ACTo
o o ' 188 onrot AGdrss 0 8
o B o A0aR Mberse v o Aatens Regtor
o ' o1a Data 10 Bus |
' 0 0 B2 Bus o Adoress Rgiser |
o ' ows one
h 0 w |

o
INTAK S p—,

Fig. 7 BUS CONTROL SIGNALS




GIMINI “g900" GENERAL INFORMATION

GIMINI Deluxe “8900” Programmable Game System

Shap lbrry extonabe by a furter 28 olects sing
raphics RAM.

m ticolor bckground capabity
Sixteen seleciable
.,,,,,,.,.. Somolaie mong backr

4 lory independenty programmasle
Secsgrouna ocatons

DESCRIPTION
The GIMINI 8300 system is based on two processors; one.

generte e T, reser dipay. e soconspocesor ecres
ving and backgrouns pitres rom he
a0 ctur

¥-3-8900 St
STIh vy GP1610 QN ieroprocosor an PO.S5502 0K

A-3-9600 RAM. To complete the system the user supplies
clocking and modulation circultry plus any other peripheral
control requirements.

8300 SYSTEM DIAGRAM

cp 1610

SYSTEM
RAM
RA-3-9600

PROGRAM -
ROM
RO AY-3-8900




Gimini sooo JETY
8900 SYSTEM COMPONENTS i

P v .
DESCAPTION R s PacKce FeATURES

cPi610. wop Al
[ s
assic couponens 5 —
e e A0 T e | o | o geotcs o soeen
programmable game with only | AY-3-8900-1 eahiconide o
v iy | Rosasz | rmosnaunon | o | A28E10 0N e con
o macas: RO39503 | GRAPHICSROM | 40DIP | piomes BROM e
nasomo | svorewaa | wop | o menoy s v

%200 x 10 FOM whieh cantains aaatons!

e O R e e i
i ot xpanced o meiogo | AY-38910 400 | complex sound ffects.
ey s [ et | o ineiaces s 5 sanovd o
ot BUFFER oo m;puy;e‘

BASIC COMPONENTS
A. CP1610: 16-Bit Single-Chip Microprocessor

FEATURES The Microrscnr 1t b et o High o

= & progam accaave 5.1 genral purpose roisters processing and real ime applicatons. Typica aavhcmum
.m"n‘“w i oeners pupose regis rciude programmable TV games. home camputer systame!
= Saciressing moes nmedae arec narect relaive Rome nlormation cenlts, programmae calcator Sysams

= Conditonal branching
conditions

'3 word and 16 external ‘and instruments, data acquisition and digital communications

processors, numerical control systems and many general

i e CRT disy tape reader/punch, A/ werter, ke e

Direct memory access (DMA) for high speed data ransfer
K memory access using all adcress modes
TTL compatibi/simpie bus structure
1 4 cycle time. 2 Mtz 2-phase clock

cassate ap, floppy ik, and RS-222C cata ‘communication
Tine

wih signt general purpose registers 1o achieve a versaile,
Sophisticated microcomputer system. The 16-bit word enables.
tast and effcient pracossing o alphanumerlc or byte orlented
e The Tob address capavily permis access (0 65536

DESCRIPTION

The CP1610 is a compatible member of the Series 1600
Microprocessor products famil. It is a complate, 16-0it,single
1600

N oannal lon il raton et g mm.uw.mmm
proven reliability and production history. All members of the V’ V" ' Matints L
G cusrs oy s e Ty incomparsased produet
Controlrs Rexd Goly Mamries, and Fandom Acc requirements.

e Momries e flly camosing wih i CRIENS

B. AY-3-8900/AY-3-8900-1: Standard Television Interface

FEATURES: FOREGROUND OBJECTS FEATURES: BACKGROUND OBJECTS
= Eight truy general purpose obiects = 20 % 12 background matrix of 8 X 8 squares

' Coordinate positioned 160 H by 96V = 20240 tocaions arawn fom irary

= Object drawn from programmabl lirary (32 angles] = Grouping facilty for arga objects

£ Zeom aitse n Xan ¥ = Moving effectin X and Y 1o ful rsolution

= Priority oraw fea = Background may be hanged by microprocessor during draw
= Pl imeracuon tgie sequence

& Golored squares feature 960 independentiy colored

TV GAMES
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DESCRIPTION
The STIC cifcui s the video processor which fetches, decodes.
and cispiays moving and background inthe

data for the eight moving abjects s sored within the STIC tsel
and i s accessed by tha CPIB10 only during the frame flback.

library for TV presentation under program control. During

b
a picture change. In additon to the moving object data. he STIC.
150 stores ne border colr, he background ofsd fr moving

Geep cyclic stack of backar

areas of background objects and moving objects. In operation,

the active period of piciure time and a special bufler arc
allows both the STICand the CP1610to run together, The control

ystem bus and some special STIC connections. An
.m«m Gontrol code can extend the CPU time for system
cess a5 the program demands.

C. RO-3-9502: Program ROM

FEATURES
2048 X 10 bt ROM organization

& Single +5 Vol power
el or i ocessos i mulipese 0 bus fo
address and data.
= Totally automated custom programming
m 16 bt programmable iniialization and intrrupt response
adgresses output to

DESCRIPTION
The 20K program ROM is organized into 2048 10 bit words o

function,tne circut containg 16 bit latched output port which

a0 rad e s o o ancar marry.
On master resat or for the end of active picture interrupt, the
Sregram ROV auppies the imarapt adaress 1o oo GBI

D. RO-3-9503: Graphics ROM

FEATURES

= 2048 X 8l AOM organization
= Address ang

TIL compative 110
= Single 45 Vol power supply
= ol for micraprcessos i mulilres 0 bus for
55 and data.
a Totally sutomated cusiom programming
# 1 i programmabeniaizson and nrrpt response
adgresses output 10 10 b

DESCRIPTION

The 16K graphics ROM is a similar device 0 the program ROM,

o ergnced i 268 516 i charcters e s e ot

s T backround and moingobjecs The el conains

e 64 chracir apnamere and hs ot

maybe rouped by user o Tavecome pregram Sonicance.

livoua anycrarace can becrawn i ary o

The graphics AOM ecitors, moving
s ane backgrouns obect. For seckanaunos, ihe A

Gevice sequentily outputs 14 bt words and 8 bi of this word
efngs one of the 256 siored characters. The STIC output
furtner 3 it o define which line of the X bit matrx s being

accessed. This 11 bi
Including a higher order bit which signifes if raphics ROM or
M s 1o be accaseed.

E. RA-3-9600: System RAM
FEATURES

DESCRIPTION

cisplay (240 words of 14 bits)
 Sufficlent memory storage to provids useful Scratch pad area
2 worcs of 16 bit)

= Curtontine bufter or 8300 game ystom (20 words o 41s).

76

The system RAM is

1 allows i user o un aperaonal programs i cnly a
Single RAM package in the system. The AAM contains s owr
ol cucaaing o adaress lih for b the PO an e
STIC. The two processars run on 8 Sem-time shared basis with
T A prowcing o date

s organized with 240 words holding the background

8 112 words being availabl 10 the GP1B10 for

eneral purpose scratchpad. The background storage area may.
be accessed by tho GPIB1D auring the active picture ime. which
allows the user 1o run very complex. high density background
displays.



OPTIONAL COMPONENTS

A. RO-3-9500: Cartridge ROM
The RO-3:9500 s a similar device to the O-3-9502 Program

provided. This ailows

Giminissoo 1Y

The effect of this “control” line is to produce two distinct

line condition and attempting to draw some combination of

pin DIP for use as 2 “satolit’

background and foreground objects onto the telsion screen.
10 be displayed

four-

Satalite” positon i desire

B. 2112/2114: Program/Graphics RAM
o v s o TR
‘ m for use as oither

A il uss of expanded Program FAM wouldconsst o the
 bufer memory fo a tape casset

By adding RAM area to the graphics picture vore o ha
IMINI 8900 systar, his wil alow the user o oad and modify

aram control. Effects

cgraund objects covering several 8 8 bit

s and vl bacraund ovenent e bches

with  graphics RAM sy

C. AY-3-8910: Programmable Sound Generator

system.

composite sync,
e two is such that the lines are decodet

logic and then presented 10 a small ROM, which programs the

correct leva fo each of the signas.

E. AY-3-8920: Tape Cassette Interface

The AY-3-8920 i intendad to provide full nterface and control

F. 108 1680: Input/Output Buffer
The 1081680 is a by oriented programmable input/output

Tos VG0 s 2 Large Scald Iegrtd Gt ca7 5300 syt win ¢ minimu f ational component, The
pradice  ide iy o comple s undr SIS it s Taits n Gorea Inirumert tCranne fon
control. 1t is easily interfaced 16Dt implant GIANT II process insuring high performance. with
ecropacessors: mawerer i 1s optmaly edigned 1o el nmeam e s s,

e flexibilty

of the AY-3-8910 makes it useful in applcations such as music

Synthesis, sound effects, audible alarms, and FSK

addition, once interfaced, the AY-3-8910 provides the

with two paralel B-0it bi-directional data ports
= can each

0 18 manufactured in the N-Channel fon Implant
T

5 a single 5V supply. a 2 MHz T
clock and a microprocessor controllr such as the 1600 series

D. AY-3-8915: Color Processor
The AY-3-8915 color pracessor s intanded to b inerfaced with

and the CP1610 by the use of six 8-bit registrs and a 16-bit

Isfcning anydata e romheCPIGHG. Trschar-t

ragisters hold the Interrupt Vect s associated with
e annane Tmer ThaComiol negwgmmme
haractersics of the a

information. The 16-bit timer i
capabilty which i suitable for confirming system securty and

power clear by the CPIS1O program wiiting the required
Tnterrupt vector addresses into the appropriate registers. The

operation of ths other four lings. The 8915 also provides 2 355
Mz clock to the 8900 chip.

' time by program

TV GAMES
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