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PART I

DEDICATED

TV GAMES

PART PAGE
FUNCTION DESCRIPTION NUMBER NUMBER
Ten selectable games for one or two AY-3-8610 26
SUPERSTAR players, with horizontal and vertical
paddle motion. AY-3-8610-1 26
SUPERSTAR Converts the black & white video outputs
COLOR of the AY-3-8610-1 to a single color AY-3-8615 37
CONVERTER composite video signal.
A two player “tank battle” game where AY-3-8710 38
BATTLE each player has a completely steerable
tank with forward and reverse speed con-
trol and a firing button. AY-3-8710-1 38
A one player game where the player
controls the speed of a motorcycle and a
CYCLE rider through variations of a three track AY-3-8760 42
course.
BALL & PADDLE Six selectable for one or two players, AY-3-8500 4
with vertical paddle motion. AY-3-8500-1 4
Six selectable games for one or two play- AY-3-8550 16
BAI{,'QV%'Z&?;)LE ers, with horizontal and vertical paddle
( ) motion. AY-3-8550-1 16
BALL & PADDLE Converts the black & white video outputs
COLOR of either the AY-3-8500-1 or AY-3-8550-1 AY-3-8515 25
CONVERTER to a single color composite video signal.
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AY-3-8500 AY-3-8500-1

Ball & Paddle

FEATURES

m  Full COLOR operation with AY-3-8515.

B 6 Selectable Games—Tennis, soccer, squash,
practice and two rifle shooting games

625 Line (AY-3-8500) and 525 Line (AY-3-8500-1) versions
Automatic Scoring

Score display on T.V. Screen, 0 to 15
Selectable Bat Size

Selectable Rebound Angles

Selectable Ball Speed

Automatic or Manual Ball Service

Action Sounds

Shooting Forwards in Soccer Game

Visually defined area for all Ball Games.

DESCRIPTION

The AY-3-8500 and AY-3-8500-1 circuits have been designed to
provide a TV ‘games’ function which gives active entertainment
using a standard domestic television receiver.

The circuit is intended to be battery powered and a minimum
number of external components are required to complete the
system.

PIN CONFIGURATION
28 LEAD DUAL IN LINE

Top View
*NeO et ~ sPNc
Vss (Ground) 2 27 [ Hit Input
Sound Qutputd 3 26 [J Shot input
Vec 4 25 [J Reset Input
Ball Angles{] 5 24 [ Score and Field Output
Ball Output[ 6 23 O Practice
Ball Speed [ 7 22 [ squash
Manual Serve[J 8 21 3 Soccer
Right Player Output{] 9 20 {3 Tennis
Left Player Output 10 19 [ Rifle Game 2
Right Bat Input[] 11 18 [ Rifle Game 1
Left Bat Input [ 12 17 A Clock input
Bat Size [] 13 16 [ Sync Output
*NC O 14 15 O NC*

*Do not use as tie point.

SYSTEM DIAGRAM 1: BLACK AND WHITE IMPLEMENTATION

2MHz OSC.

VCC o
I GAME SELECT 1
.’ ] o0 =
RIFLE o1 /
CIRCUIT uF, /4 o
FIG.9 Dt . __|:|I vy
* I
| I = T | >
51 b 28 15 Mo Sime s K
N
—= 10uF AY-3-8500/8500-1 ‘
8¢ 1 14 10K 10K
oW T ] [ A
2200
15K -AAA-
2N2222 / / / 2200 l
0.2uF 1 1 1 I —[
Vss - ¢ . ,
| TAY-3-8500 only. *NCOLROMS/EBLY
% 4072 v, 4072
ALTERNATE
2MHz OSC. l
5100
330<> 5100

‘VV\'
SYNC SPACE ——-| l'f—-
2200

TO MODULATOR
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Vee
510
8Q)
2W 0.2uF
] h AY-3-8500-1
NC |1 28 NC RIFLE
2N2222 Vgg (Ground) 2 27 | Hit Input Cllr'?gUng
15K Sound Output |3 26 | Shot Input
v = Vig |4 25| Reset Input @ >
e Ball Angles |5 24 | Score and Field Output — % % T
Ball Qutput |6 23 | Practice ’-
Ball Speed |7 22 | Squash l
™ ™ Manual Serve |8 21 Soccer L
Right Player Qutput |9 20 ] Tennis
10K 10K 2900 Left Player Qutput |10 19 | Rifle Game 2
2’\2/5/5 Right Bat Input | 11 18 | Rifie Game 1
AN Left Bat Input |12 17 | Clock input
| Bat Size |13 16 | Sync Output
AwFl o _wF l_ NC |14 15[ NC
T 7 *NORMALLY
CLOSED
Vee
100K 100K
10K
820pi J 820pF 1 Ball| 16
I Vss Video In T
= 2 . Field | 15 = {
I LP Video In Video In
.
- - 3 RP Video in Sync In 14
3-15pF 4 v 2.045MHz | 13
ce AY-3-8515 Out
Crystal 12
Return Squash
1
3.57MHz Soccer
. 110
Hue Adjust Tennis
50K 8 . . 9
Video Out Practice
Vee
= [o] S
1K To Moduiator

SYSTEM DIAGRAM 2: AY-3-8500-1 FULL COLOR IMPLEMENTATION USING AY-3-8515 COLOR
CONVERTER CIRCUIT

O1uF

—fH
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PIN FUNCTIONS (Pin numbers in parentheses)

Vss (2)
Negative supply input, nominally OV(GND).

Sound Output (3)
The hit (32ms pulse/976Hz tone), boundary reflection (32ms
pulse/488Hz tone) and score (32ms pulse/1.95KHz tone) sounds
are output on this pin.

Vece (4)
Positive supply input.

Ball Angles (5)

This input is teft open circuit (Logic ‘1') to select two rebound
angles and connected to Vss (Logic ‘0') to select four rebound
angles. When two angles are selected they are = 20°, when four
are selected they are =20° and *£40°. See Fig. 11.

Ball Output (6)
The ball video signal is output on this pin.

Ball Speed (7)

When this input is left open-circuit, low speed is selected (1.3
seconds for ball to traverse the screen). When connected to Vsg
(Logic ‘0’), the high speed option is selected (0.65 seconds for
ball to traverse the screen).

Manual Serve (8)

This input is connected to Vss (Logic ‘0') for automatic serving.
When left open circuit (Logic ‘1) the game stops after each score.
The serve is indicated by momentarily connecting this input to
Vss.

Right Player Output/Left Player Output (9,10)
The video signals for the right and left players are output on
separate pins.

Right Bat Input/Left Bat Input (11,12)

An R-C network connected to each of these inputs controls the
vertical position of the bats. Use a 10K resistor in series with each
pot.

Bat Size (13)

This input is left open circuit (Logic ‘1°) to select large bats and
connected to Vgg (Logic ‘0’) to select small bats. For a 19" T.V.
screen, large bats are 1.9” and small bats are 0.95" high.

Sync Output (16)
The T.V. vertical and horizontal sync signals are output on this
pin. See Fig. 1.

Clock Input (17)
The 2MHz master timing clock is input to this pin. The exact
frequency is 2.012160 = 1%.

Rifle Game 1, Rifle Game 2, Tennis, Soccer, Squash, Practice (18
thru 23)

These inputs are normally left open circuit (Logic ‘1’) and are
connected to Vss (Logic ‘0") to select the desired game.

Score and Field Output (24)
The score and field video signal is output on this pin.

Reset (25)
This input is connected momentarily to Vss (Logic ‘0°) to reset the
score counters and start a new game. Normally left open circuit.

Shot Input (26)
This input is driven by a positive pulse output of a monostable to
indicate a “shot”.

Hit Input (27)
This input is driven by a positive pulse output of a monostable

which is triggered by the shot input if the target is on the sights of
the rifle.

NOTE: The “Shot” and “Hit” inputs have on-chip pull-down resistors to Vss. All other inputs (except the “Bat” inputs) have on-chip pull-

up resistors to Vcc.

ELECTRICAL CHARACTERISTICS

Maximum Ratings*

Voltage onany pin with respecttoVggpin .............c.ccooeilol.
Storage Temperature Range ..........ccivieviiiienanenan. -20°Cto+70°C

-0.3to+12V

*Exceeding these ratings could cause perma-
nent damage. Functional operation of these

Ambient Operating TemperatureRange.................ooeu.nn. 0°Cto+40°C devices at these conditions is not implied —
. operating ranges are specified below.
Standard Conditions (unless otherwise noted)
Voo = +6 to +7V
Vgg - OV
Operating Temperature (T,) = 0°C to +40°C
Characteristics
at 25°C and Vcc = +6 Volis Min Typ Max Units Conditions
Clock Input Maximum clock source impedance
Frequency 1.99 2.01 2.03 MHz of 1K to Vo or Vgg.
Logic ‘O’ 0 — 0.5 Volts
Logic ‘1’ Veoo-2 — Vce Volts
Pulse Width — Pos. — 200 — ns
Pulse Width — Neg. — 300 — ns
Capacitance — 10 — pF Vin=0V, F=1MHz
Leakage — 100 — MA
Control Inputs Max. contact resistance of 1K to Vgg
Logic ‘0’ 0 — 0.5 Volts
Logic ‘1’ Vee—2 — Voo Volts
Input impedance — 1.0 — MQ Pull up to Vge
Rifle Input — 1.0 — MQ Pull down 1o Vgg
Outputs
Logic ‘0 — — 1.0 Volt Iout = 0.5mA
Logic ‘1’ Vg2 — — Volts Tout = 0.1mA
Power Supply Current — 40 60 mA at Vg = +7V
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Hv RETRACE——»‘ ‘-—
625 | 525
T

LINE ! LINE TT T T | | TT 1 ps
STD. | STD. © 13.5 225 200 330 38.0 40.5 48,5 58 0
. \ . 49.5 (64)
. L
T

H v
BAT 0.5us | 14/28 lines
BALL 1.0us 5 lines
TARGET 2.5us 14 lines
FIELD 0.5us 2 lines

525 LINE
SCORE 5.0us 20 lines

625 LINE
SCORE 5.0us 30 lines

274,275 —— 232,233 __L-----------J D I DR SR SN SR G

DASHED FIELD LINES NOT DRAWN TO SCALE.
306 4 25— —— — — — —— e

RETRACE | NOTES: 1 ps = 2 CLOCK PULSES INPUT ON PIN 17
T 312 =0 (262) 1H = 1 HORIZONTAL SCAN OR 128 CLOCK PULSES (64ps)

1 COMPLETE FRAME: 525 LINE STD: 128x262 = 33,536 CLOCKS; 625 LINE STD: 128x312 = 39,936 CLOCKS.

Fig.1 LOCATION OF DATA OUTPUT PULSES

| (32msec PULSES)

16.6 msec (525 LINE STD)
20.0 msec (625 LINE STD)
256 us
384us
’ ‘5285TLD')NE “" (625 LINE STD)
1 — 3 45— —
PIN 16
SYNG «— 4
° |
1 |
PIN 24 0-5ps
FIELD |
° |
1 —_—
PINS 11,12,14,15 .
BATINAUTS RISE TIME DEPENDS ON RC.
' —>| f<— 64uSEC.
1
PINS 9,10 | [+ 0.5pSEC
BAT OUTPUT | 14 OR 28 PULSES
0 i , — 4
| --I 64us '4— 5 PULSES
}
PINS 9,10 ’ — 1uSEC
BALL OUTPUTS
0 i (¢
1 ] —f
PIN 3 500Hz or
SOUND : | 1 kHz or
0 ' 2 kHz

Fig.2 TIMING DIAGRAM
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Tennis

With the tennis game the picture on the television screen would
be similar to Figure 3 with one ‘bat’ per side, a top and bottom
boundary and a center net. The individual scores are counted
and displayed automatically in the position shown. The detail of
the game will depend upon the selection of the options.
Considering the situation where small bats are used and all
angles, after the reset has been applied, the scores willbe 0, 0and
the ball will serve arbitrarily to one side at one of the angles. If the
ball hits the top or bottom boundary it will assume the angle of
reflection and continue in play. The player being served must
control his bat to intersect the path of the ball. When a ‘hit’ is
detected by the logic, the section of the bat which made the hitis
used to determine the new angle of the ball.

To expand on this, all ‘bats’ or ‘players’ are divided logically into
four adjacent sections of equal length. When using the fourangle
option it is the quarter of bat which actually hits which defines the
new direction for the ball.

The direction does not depend upon the previous angle of
incidence. With the two angle option the top and bottom pairs of
the bats are summed together and only the two shallower angles
are used to program the new direction for the ball.

The ball will then traverse towards the other player, reflecting
from the top or bottom as necessary until the other player makes
his ‘hit’. This action is repeated until one player misses the ball.
The circuitry then detects a ‘score’ and automatically increments
the correct score counter and updates the score display. The ball
will then serve automatically towards the side which has just
missed. This sequence is repeated until a score of 15 is reached
by one side, whereupon the game is stopped. The ball will still
bounce around but no further ‘hits’ or ‘scores’ can be made. While
the game is in progress, three audio tones are output by the
circuit to indicate top and bottom reflections, bat hits and scores.
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Forward

B \l/ o...

Goalkeeper
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Soccer

The “soccer” type game is shown in Figure 4. With this game each
participant has a ‘goalkeeper’ and a ‘forward’. The layout is such
that the ‘goalkeeper’ is in his normal position and the ‘forward’ is
positioned in the opponent’s half of the playing area.

When the game starts, the bail will appear travelling from one
goal line towards the other side. If the opponent’s forward can
intercept the ball, (Figure 4a), he can ‘shoot’ it back towards the
goal. If the ball is missed it will travel to the other half of the
playing area and the firstteam’s forward will have the opportunity

412

Fig.4a Return of “Goal Save”

of intercepting the ball and redirecting it forward at a new angle
according to the ‘player’ section which is used (Figure 4b). If the
ball is ‘saved’ by the ‘goalkeeper’ or it reflects back from the end
boundary, the same forward wili have the opportunity to inter-
cept the outcoming ball and divert it back towards the ‘goal’.

A ‘score’ is made in the “soccer’ game by ‘shooting’ the ball
through the defined goal area. The scoring and game control is
done automatically as for the tennis game. The same audio
signals are used to add atmosphere to the game.

42

Fig.4b “Shooting” Forward
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This game is similar to squash except that there is only one

player. See Fig. 6.

iIH 12,

Squash

This game is illustrated in Fig.5. There are two players who
alternately hit the ball into the court. The right hand player is the
one that hits first; it is then the ieft hand player's turn. Each player
is enabled alternately to ensure that the proper sequence of play
is followed.

4 I2

Practice

LT Y e Y P p———
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Rifle Game No. 1 ,

This game is illustrated in Fig. 7. It has a large target which
bounces randomly about the screen. A photocell in the rifle is
aimed at the target. When the trigger is pulled, the shot counter is
incremented and, if the rifle is on target, the hit counter is incre-
mented, a hit noise is generated and the target is blanked for a
short period. After 15 shots the score appears but the game can
still continue without additional scoring.

Rifle Game No. 2

In this game illustrated in Fig. 8, the ball traverses the screen from
left to right under controt of the manual serve button. Otherwise
the game is as described for Rifle Game No. 1.
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100K

PHOTO
DARLINGTON

300k MF

% (4098 OR 14528CL)
Vee M/\N—T-I ,—l
4 I
l Veo

\%

47K

1uF

cc
12

'—'VW—T-i I—-l Y2 (4098 OR 14528CL)
4 15
9

13

l:‘l

Fig.9 RIFLE INTERFACE

SHOT
PIN 26

CONNECT PIN 27 TO
HIT PULSE IN “RIFLE” GAME

CONNECT PIN 27 TO
PIN 3 IN ALL OTHER GAMES

02ut 2T
#18 ‘ RE
ON w" 0._'
43K FORM ouT
r 8T
100pf 750
2N2222 I

[ L =

LR

S0pf VIDEO 90uH 90uH

Q M
.005uF 4709 (FROM M
SYSTEM
— = DIAGRAM) This modulator is used in the lab for test
20pf purposes and may not possess the long term
I stability or meet FCC requirements for
= home use.
Fig.10 VHF MODULATOR
Horizontal Vertical
Slow + .Bus 2 angles =1 line
4 angles = 3 lines
Fast = 1us 2 angles =2 lines
4 angles + 5 lines
Fig.11 ANGULAR MOTION
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RANDOM BALL SPEED/RANDOM ANGLES

To enhance the excitement and challenge of the various games,
this option provides random variations of the ball speed and
random changes in the ball rebound angle as the games are
being played.

RANDOM SPEED
1.3 OR 0.65 SECONDS "

.:o eo* o®
[ ]
‘\ RANDOM
. ANGLE
v REBOUND

Soccer

SCORE

Py %CD400

PIN 24

SOUND ¢,

MANUAL
FAST/SLOW

PIN 3

BALL

B

T p—ty
n—e

R /o—o PIN 7
cK Q —{ CK Q cK Q cK Q L CK Q RANDOM
SPEED
D aQ D Q D Q D a D Q
‘ s ‘ S S S —| s
I RANDOM
— -0 ANGLE

PIN 5

PIN 6 o

%CD4001

MANUAL
2-4 ANGLES

Fig.13
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BLACK AND WHITE BATS/GRAY BACKGROUND

This option provides an added factor for player team recognition.
The field or court is produced as a gray background with the bats
in black and white. This option is particularly helpful for the
squash game where the players are positioned close together.

H =2

Fig.14b

- - - e -

P 4

Fig.15b

AY-3-8500/8500-1 CIRCUIT
SCORE AND FIELD 24

BALL 6)J

RIGHT BAT = 9 >

124072

[S,0 FN FARN TN

' . 5100

LEFT BAT 10

5104

SYNC 16 > 3 . 10
X
l 2 I VvV 7 MODULATOR

L_I_K_—_J

2700

| & (14) L

THE ABOVE CIRCUIT IS USED AS AN ALTERNATIVE TO THAT SHOWN ON THE SYSTEM DIAGRAM.
Fig.16 GRAY BACKGROUND
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FOUR PLAYER CONFIGURATION

With this option, the basic two player tennis game can be
expanded to true four player doubles. Each player is capable of
playing the full width of the court.

A variation of this option allows for a three player handicap game
with two players against one.

Fig.17

Y 1 I
SYNC 2K ACD400 CD4013 OR
PIN O——AAA— S F34013
16 cK Q

R LEFT
T -0 BAT

= .033uf

M|

» O RIGHT
L o o 1 BAT

2-4 PLAYERS © ut

Yl
7

=

<

Vo O~

LEFT RIGHT

4 PLAYER

CONTROLS MY

CD4016 . .

Fig.18
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Ball & Paddle (Two Axis)

FEATURES
B Full COLOR Operation with AY-3-8515.
B 6 Selectable Games—Tennis, soccer, squash, practice PIN CONFIGURATION

and two rifle shooting games 28 LEAD DUAL IN LINE
B 625 Line (AY-3-8550) and 525 Line (AY-3-8550-1) versions
B Selectable horizontal motion
B Special Composite outputs for color coding, players and

score, ball and boundaries Top View
L Automa?lc Scoring Horizontal Motion Select Input O} @1 ~ 28 1 Composite Picture Data
m  Score display on T.V. Screen, 0 to 15 Vss (Ground) O 2 27 [ Hit Input
m  Selectable Bat Size Sound Output C 3 26 [J Shot Input
B Selectable Rebound Angles Vec [ 4 25 [ Reset Input
B Selectabie Ball Speed Ball Angles [} 5 24 [ Field Output
B Automatic or Manual Ball Service White/Black Bat Select O} 6 23 [J Practice
m Action Sounds Ball Speed [} 7 22 1] Squash
m Shooting Forwards in Soccer Game ~ Manual Serve [ 8 21 [ Soccer
®  Visually defined area for all Ball Games Right Player Qutput [ 9 20 J T?nms

Left Player Output O] 10 19 [ Rifle Game 2

®  Score color-coded to player Right Bat Vertical Input ] 11 18 {1 Rifle Game 1
B Ball output coded to player in Squash Left Bat Vertical Input . 12 17 | Clock Input
B Practice game scores both hits and misses Bat Size ] 13 16 [ Sync Output
B Composite picture data on one pin, and individual video Right Bat Horizontal Input (] 14 15 [73 Left Bat Horizontal Input

signals for color
B Pin compatible with AY-3-8500/8500-1.
DESCRIPTION

The AY-3-8550 and AY-3-8550-1 circuits have been designed to
provide a TV ‘games’ function which gives active entertainment
using a standard domestic television receiver.

The circuit is intended to be battery powered and a minimum
number of external components are required to complete the

system.

SYSTEM DIAGRAM 1: BLACK AND WHITE IMPLEMENTATION

COMPOSITE
PICTURE DATA . sYNC
T 2MHz OSC.
Veg ©
[ GAME SELECT oot S 19K
L 2N2222
RIFLE ° 75pF 75pF
CIRCUIT "J’; < 9 1 T
FIG.11 _L_q, i
N 28 5 ook ST00k Siook Sook 31K
== 10uF AY-3-8550/8550-1
( 1 14 10K 10K 10K 310K
2N2222
|_] / / / ' / 8201 820~ a3-L .33~F
FT pF ] aF | wF]
0.20F 1 1 1 1 P P H H
v : . - .
ss * NORMALLY ALTERNATE
= — PRl 2MHz OSC.
FIELD WHITE/ RIGHT LEFT
BLACK PLAYER  PLAYER
BAT OUTPUT  OUTPUT
SELECT

16




AY-3-8550 m AY-3-8550-1 E

HcmzomaiAY'S-BSSO_‘l
Motion Select Input | 1 28| NC RIFLE
Vgg (Ground) |2 27 | Hit Input CJFFl*gUng
Sound Output |3 26 | Shot Input i}
Vic |4 25 [ Reset Input
Ball Angles |5 24| Score and Field Output — % JS I —l—
Ball Output (6 23| Practice }- .01pF
< Ball Speed |7 22| Squash ‘l_
100K ¢
100K Manual Serve |8 21 [ Soccer L =
Right Player Output (¢ 20| Tennis
10K :) 10K 2200 — Left Player Output |10 18 [ Rifle Game 2
9 AN i, N
Right 18R
oo ight Bat Vert Input | 11 ifte Game 1
\AA Left Bat Vert Input |12 17 } Clock Input
I Bat Size [13 16 | Sync Output
’ Right Bat Horiz. In |14 15| Left Bat Horiz. In—
33F[ .331.4!:{ ‘( J_I> ‘(
T 7 7 7 nommALLY
CLOSED
Vee
100K & 100K
i
TOK S 10K S
820pF 820pF v Ball| 16
e I 88 video In T
| = 2 Field| 15 =
P |
1P Video In Video In
= = 3 1P video In sync in 2
3-15pF 4 v, 2.045MHz | 13
ce AY-3-8515 Out
Crystal 12
Return Squash
3.57MHz Soccer 1
Hue Adjust Tenrus |2
50K
8 Video Out Practice kd
Vi ‘L ,
= ] [
1K To Modulator
Lo Q

SYSTEM DIAGRAM 2: AY-3-8550-1 FULL COLOR IMPLEMENTATION USING
AY-3-8515 COLOR CONVERTER CIRCUIT

GRAY 4 3V,
SELECT ce

COMPOSITE 270

PICTURE DATA 2.7K RIGHT o 208
(PIN 28) PLAYER

1.0K
LEFT y

PLAYER © VVV

2709
2001 To FIELD O——AA\N\—9

o > MODULATOR

SYNG 57K SYNC TO MODULATOR
(PIN 16) '

Fig.1 BLACK AND WHITE IMPLEMENTATION Fig.2 BLACK AND WHITE IMPLEMENTATION

USING COMPOSITE PICTURE DATA SIGNAL USING INDIVIDUAL PLAYER SIGNALS

(White Bats) (Black and White Bats/Gray Background)
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PIN FUNCTIONS

Horizontal Motion Select (1) When connected to Vgg (Logic‘0’),
the horizontal motion controls are enabled. Open circuit fixes
paddles at baselines for vertical motion only.

Vss (2) Negative supply input, nominally OV(GND).

Sound Output (3) The hit (32ms pulse/976Hz tone), boundary
reflection (32ms pulse/488Hz tone) and score (32ms
pulse/1.95KHz tone) sounds are output on this pin.

Vcc (4) Positive supply input.

Ball Angles (5) This input is left open circuit {(Logic ‘1’) to select
two rebound angles and connected to Vgg {Logic ‘0’) to select
four rebound angles. When two angles are selected they are
+ 20°, when four are selected they are = 20° and = 40°. See
Fig. 13.

White/Black Bat Select (6) Connection to Vcc (Logic ‘1) inverts
the right player output for black right player. This input is pulled
to Vss so this circuit may be used in AY-3-8500/8500-1 sockets.

Ball Speed (7) When this input is left open-circuit, low speed is
selected (1.3 seconds for ball to traverse the screen). When
connected to Vss (Logic ‘0’), the high speed option is selected
(0.65 seconds for ball to traverse the screen).

Manual Serve (8) This input is connected to Vss (Logic ‘0) for
automatic serving. When left open circuit (Logic ‘1’) the game
stops after each score. The serve is indicated by momentarily
connecting the input to Vgg.

Right Player Output/Left Player Output (9,10) Normally positive
going video signals representing the right hand player (paddle,
score, and when playing Squash, the ball when itis the right hand
player’s turn to hit) and the left hand player (paddle, score, and
ball — except that in Squash the ball is output only when it is the
left hand player’s turn to hit). When connected to V., the output
is negative going with the “off” state at V.

Right bat Vertical Input/Left Bat Vertical Input {(11,12) An R-C
network connected to each of these inputs controls the vertical
position of the bats. Use a 10K resistor in series with each pot.

Bat Size (13) This input is left open circuit (Logic ‘1°) to select
large bats and connected to Vgg (Logic ‘0’) to select small bats.
Fora 19" T.V. screen, large bats are 1.9” and small bats are 0.95"
high.

Right Bat Horizontal Input/Left Bat Horizontal Input (14,15)
An R-C network connected to each of these inputs controls the
horizontal position of the bats. Use a 10K resistor in series with
each pot.

Sync Output (16) The T.V. vertical and horizontal sync signais
are output on this pin. Sync must always be one of the signals
included in the composite video to the modulator. See Fig. 3.

Clock Input (17) The 2MHz master timing clock is input to this
pin. The exact frequency is 2.012160 = 1%.

Rifle Game 1, Rifle Game 2. Tennis, Soccer, Squash, Practice (18
thru 23) These inputs are normally left open circuit {Logic ‘1°)
and are connected to Vgg (Logic ‘0) to select the desired game.

Field Output (24) The field video signal is output on this pin.

Reset (25) This inputis connected momentarily to Vsg (Logic '0’)
to reset the score counters and start a new game. Normally left
open circuit.

Shot Input (26) Thisinputis driven by a positive pulse outputby a
monostable to indicate a “shot”.

Hit Input (27) This input is driven by a positive pulse output of a
monostabie which is triggered by the shot input if the targetis on
the sights of the rifle.

Composite Picture Data (28) This positive going output is the
sum of the picture data for the bats, ball, field and score and can
be used in lieu of the data on pins 9, 10 and 24. This signal and
Sync are the only signals required for black and white operation
(see Fig. 1).

NOTE: The “Shot” and “Hit” inputs have on-chip pull-down resistors to Vgs. All other inputs (except the “Bat” inputs) have on-chip pull-

up resistors to V.

ELECTRICAL-CHARACTERISTICS (PRELIMINARY INFORMATION)

Maximum Ratings*

Voltage on any pin with respecttoVggpin ............ ... ... ~-0.3to+12V *Exceeding these ratings could cause perma-
Storage TemperatureRange ..o, -20°Cto+70°C nent damage. Functional operation of these
Ambient Operating TemperatureRange......................... 0°Cto+40°C devices at these conditions is not implied —

) "operating ranges are specified below.
Standard Conditions (unless otherwise noted)

Voo = +6 to +7V
VSS =0V
Operating Temperature (Ta) = 0°C to +40°C

Characteristics

at 25°C and Vcc = +6 Voits Min Typ Max Units Conditions
Clock Input Maximum clock source impedance
Frequency 1.99 2.01 2.03 MHz of 1K to V¢ or Vgg.
Logic ‘0 0 — 0.5 Volts
Logic ‘1’ Vec-2 —_ Vce Volts
Pulse Width — Pos. — 200 — ns
Pulse Width — Neg. — 300 — ns
Capacitance — 10 — pF Vin =0V, F=1MHz
Leakage — 100 — MA
Control Inputs Max. contact resistance of 1K to Vgq
Logic ‘0’ 0 — 0.5 Volts
Logic ‘1’ Vee—2 — Voo Volts
Input Impedance — 1.0 — MQ Pull up to Ve
Rifle Input — 1.0 — M Q Pull down to Vgg
Outputs
Logic ‘¢’ — — 1.0 Volt Iout = 0.5mA
Logic ‘1 Vee-2 — — Voits Tout=0.TmA
Power Supply Current — 40 60 mA at Voo = +7V
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H|V RETRACE—»‘
625 | 525
LINE ' LINE | I T [ T 1 T IT [T I 1 ps
STD. | STD. © 13.5 225 290 330 38.0 40.5 485 58 (6%
—_— 1
_________ | |
' |
| H v
| BAT 0.5us | 14/28 lines
| BALL 1.0us 5 lines
TARGET | 25us 14 lines
FIELD 0.5us 2 lines
525 LINE
SCORE 5.0ps 20 lines
625 LINE
. SCORE 5.0us 30 lines
SQUASH
222 —— 192 — BAT
*Positions as shown when
horizontal motion is not
selected.
274,275 —— 232,233
DASHED FIELD LINES NOT DRAWN TO SCALE.
306 4+—26 — — — — — — — — —— =
RETRACE NOTES: 1 ps = 2 CLOCK PULSES INPUT ON PIN 17
T 32— o (62 1H = 1 HORIZONTAL SCAN OR 128 CLOCK PULSES (64ps)
1 COMPLETE FRAME: 525 LINE STD: 128x262 = 33,536 CLOCKS: 625 LINE STD: 128x312 = 39,936 CLOCKS.
Fig.3 LOCATION OF DATA OUTPUT PULSES
16.6 msec {525 LINE STD) '
20.0 msec {625 LINE STD)
256 s
384ps
—| (525 LINE {e—
P (625 LINE STD)
1 I(d {C —
7 7.
PIN 16
SYNC o ey
0 |
|
f l
PIN 24 0.5ps
FIELD |
0

PINS 11,12,14,15
BAT INPUTS

PINS 8,10
BAT OUTPUT

PINS 9,10
BALL OUTPUTS

PIN 3
SOUND

RISE TIME DEPENDS ON RC.

0
’ ~>1 |<— 64uSEC.
]
| I ’ ‘ I ’ \ ~—|-i<— 0.5uSEC
. | " " 14 OR 28 PULSES
l 7 27
| ——I B4ps tc— 5 PULSES
;
| ——-—Iq— 1uSEC
0 ‘ 4f
]
L | ¥
500Hz or
l 1kHz or
0 ; 2 kHz

| (32msec PULSES)

Fig.4 TIMING DIAGRAM
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Tennis

With the tennis the picture on the television screen would be
similar to Figure 5 with one ‘bat’ per side, a top and botton
boundary and a center net. The individual scores are counted
and displayed automatically in the position shown. The detail of
the game will depend upon the selection of the options. Con-
sidering the situation where small bats are used and all angles,
after the reset has been applied, the scores will be 0,0andthe bali
will serve arbitrarily to one side at one of the angles. If the ball hits
the top or bottom boundary it will assume the angle of reflection
and continue in play. The player being served must control his
bat to intersect the path of the bali. When a ‘hit’ is detected by the
logic, the section of the bat which made the hit is used to deter-
mine the new angle of the ball.

To expand on this, all ‘bats’ or ‘players’ are divided logically into
four adjacent sections of equal length. When using the fourangle
option it is the quarter of bat which actually hits which defines the
new direction for the ball.

20

The direction does not depend upon the previous angle of
incidence. With the two angle option the top and bottom pairs of
the bats are summed together and only the two shallower angles
are used to program the new direction for the balil.

When horizontal motion is selected, the players are restricted to
the proper side of the net.

The ball will then traverse towards the other player, reflecting
from the top or bottom as necessary until the other player makes
his ‘hit'. This action is repeated until one player misses the ball.
The circuitry then detects a ‘score’ and automatically increments
the correct score counter and updates the score display. The ball
will then serve automatically towards the side which has just
missed. This sequence is repeated until a score of 15 is reached
by one side, whereupon the game is stopped. The bali will still
bounce around but no further ‘hits’ or ‘scores’ can be made. While
the game is in progress, three audio tones are output by the
circuit to indicate top and bottom reflections, bat hits and scores.,
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Soccer

The ‘soccer’ type game is shown in Figure 6. With this game each
participant has a ‘goalkeeper’ and a ‘forward’. The layout is such
that the ‘goalkeeper’ is in his normal position and the ‘forward’
can be positioned in any part of the playing area.

When the game starts, the ball will appear travelling from one
goal line towards the other side. If the opponent’s forward can
Intercept the ball, (Figure 6a), he can ‘shoot’ it back towards the
goal. If the ball is missed it will travel to the other half of the
playing area and the first team'’s forward will have the opportunity

S S A -

4

Fig.6a Return of “Goal Save”

of intercepting the ball and redirecting it forward at anew angle
according to the ‘player’ section which is used, (Figure 6b). Ifthe
ball is ‘saved’ by the ‘goalkeeper’ or it reflects back from the end
boundary, the same forward will have the opportunity to inter-
cept the outcoming ball and divert it back towards the ‘goal’.
A ‘score’ is made in the ‘soccer’ game by ‘shooting’ the ball
through the defined goal area. The scoring and game control is
done automatically as for the tennis game. The same audio
signals are used to add atmosphere to the game.

-----------1I------------

CIED

Fig.6b “Shooting” Forward
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Squash

This game is illustrated in Fig. 7. There are two players who
alternately hit the ball into the court. The right hand playeris the
one that hits first; it is then the left hand player's turn. Each player
is enabled alternately to ensure that the proper sequence of play
is foliowed. The ball is colored to the color of the bat of the next
player who's to hit the ball.

Practice

This game is similar to squash except that there is only one
player. See Fig. 8. The left score counts misses; the right score
counts hits. The game ends when either 15 misses cccur or when
15 consecutive hits are made without a miss. The right score is
reset if it is not 15 and a miss occurs.

r---------------------—---

4 12




AY-3-8550 m AY-3-8550-1 E

Fig.9

Rifle Game No. 1

This game is illustrated in Fig. 9. It has a large target which
bounces randomly about the screen. A photocell in the rifle is
aimed at the target. When the trigger is pulled, the shot counter is
incremented and, if the rifle is on target, the hit counter is
incremented, a hit noise is generated and the target is blanked for
a short period. After 15 shots the score appears but the game can
still continue without additiona! scoring.

Rifle Game No. 2

In this game, illustrated in Fig. 10, the ball traverses the screen
from left to right under control of the manual serve button. Other-
wise the game is as described for Rifle Game No. 1.
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1uF
300K I_l 2 (4098 OR 14528CL)

HIT

47k WF
Voe '—lvz (4098 OR 14528CL)

100K

2N3904 - YEET —o

e PIN 3

E1 13 $

CONNECT PIN 27 TO
HIT PULSE IN “RIFLE” GAME

CONNECT PIN 27 TO
PIN 3 IN ALL OTHER GAMES

PHOTO
DARLINGTON

Fig.11 RIFLE INTERFACE

.02uf oT
#18 RE
ON " p
43K§ FORM ' ouT
8T
759
VIDEO 90uH 90uH
.005uF (FROM H
SYSTEM
DIAGRAM) I This modulator is used in the lab for test
20pf purposes and may not possess the long term
I stability or meet FCC requirements for
= home use.
Fig.12 VHF MODULATOR
Horizontal Vertical
Slow + .5s 2 angles =1 line
4 angles + 3 lines
Fast * 1us 2 angles *2 lines
4 angles + 5 lines

Fig.13 ANGULAR MOTION
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AY-3-8515

Ball & Paddle Color Converter

DESCRIPTION

The AY-3-8515 is a single N-Channel MOS circuit which accepts
the video outputs of the AY-3-8500-1 and AY-3-8550-1 game
circuits and converts the black and white signals to a single
color composite video output. The colors of the background and
paddle outputs are selectively changed directly by the game
select inputs. The circuit also provides, as an output, a2.045MHz
clock for the game chip.

OPERATION

The AY-3-8515 provides a color composite video signal with
color burst envelope and sync for input to the RF modulator of a
TV game.

Sync: The sync input from the AY-3-8500-1 or AY-3-8550-1 is
reconstructed in the color circuit and provides both front and
back porches to insure correct operation in color TV circuits.
Color Burst: A color burst signal, containing ten cycles of the
3.579MHz color reference, is supplied after sync. The color phase
of the burst is internally selected by the game select inputs with
respect to the phases of the background, right player and left
player so that different colors may be rendered for each game.
This color change may be affected with no external components
for ball and paddle games and only requires the addition of two
diodes when target games are also selected.

The color burst is followed by an appropriate blanking interval so
the TV set will not lock on to the background phase.

Video Inputs: Four video inputs are provided on the AY-3-8515.
These are: field and score, left player, right player and ball. When
operated with the AY-3-8550-1, the ball input should be
grounded.

Video Output: After sync, color burst and blanking, the video
consists of background, field and score, right player, left player
and ball. The ball output is always white. In the absence of other
signals, the background is output.

The color outputs are:

Grounded

Select Back- Right Left

Input ground Field Player Player
1 Tennis Green Yellow | Magenta Blue
2 Soccer Blue Cyan Dk Red

Blue Blue
3 Squash Magenta | Lt. Red Blue Yellow
4 Practice Cyan Green Brown Blue
Green

Colors may be adjusted for system variations by the chip hue
control which varies the phase delay of the color outputs.

For games incorporating rifle, select input 3 may be connected
by diodes to the squash select and practice select inputs of the
game circuit, and select input 4 may be connected by diodes to
the two rifle inputs.

Luminescense Levels: The luminescense levels of the various
signals in the composite video output have been selected to
provide black and white compatibility. The field and left player
signals are set to near white levels, the right to near black, and the
background is set at a mid level to show gray.

Figure 1 shows the typical composite video waveform from the
circuit.

PIN CONFIGURATION
16 LEAD DUAL IN LINE

Top View
o
Vss L] ®1 16 [] Ball Video In
LP Video In E 2 15 j Field Video In
RP Video In ] 3 14 Sync In
Vee [ 4 13[7] 2.045MHz Out
Crystal Return [ 5 12 [] squash
3.57MHz [ 6 1] Soccer
Hue Adjust [ 7 10 Tennis
Video Out [ | 8 9[] Practice

VIDEO BALL LEFT FIELD BACK- RIGHT
LEVEL ‘ ‘ PLAYER | (SCORE} ‘GROUND| PLAYER ‘

aof
38f
a6k

COLOCR
BURST
10 CYCLES

7,
BLANK
2 5F
23
2.0F SYNC

Fig. 1 COMPOSITE VIDEO OUTPUT

Characteristics
at +25°C & Vec= +6.0V] Min Typ Max Units
Clock Input (Crystal) — 3.579545 — MHz
Video & Game Select
Inputs
Logic “0” — — 1.0 Volts
Logic “1” Vee —2 — — Volts
Hue Adjust (External) 2.0 — Vee Volts
Video Output (bias

to Vee) — 1K — Q
Clock Output Rise &

Fall Time — 100 — ns

In order to assure the correct video levels, a 1K variable
potentiometer should be used to adjust the output to amaximum
of 4 volts and a minimum of 2 volis.

CLOCK INPUT

The AY-3-8515 is operated directly from a 3.579MHz crystal
input. A variable capacitor with a range of 3 to 15 pF should be
used to tune the crystal.

CLOCK OUTPUT
The AY-3-8515 generates a low impedance 2.045MHz clock to
directly drive the game chip without external components.
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Superstar
FEATURES
m  Full COLOR Operation with AY-3-8615 PIN CONFIGURATION
m  Ten selectable games — tennis, hockey, soccer, squash, 28 LEAD DUAL IN LINE
practice, gridball, basketball, basketball practice, one and
two player target
B 625 Line (AY-3-8610) and 525 Line (AY-3-8610-1) versions
m T.V. raster generator T"g'ew
B Two axis player motion Ves 4 28 1J Select Input 1
& Automatic on-screen scoring, 0-15 N i¥"° Ei i;g :e:ect :”pUIE
. . . anking elect Inpu
m  Automatic bal! sp.etled_-up after 7 hits or may be disabled Color Burst [ 4 251 strobe 1
by ball speed inhibit input Background O] 5 24 Strobe 2
B Realistic ball service and scoring Boundaries (] 6 230 Strobe 3
B Score color keyed to player Left Video [ 7 22 7 Strobe 4
®m Independent player selectable bat size for handicapping Right Video L1 8 211 Ball Speed Inhibit
m  Fast ball speed inhibit 3.579MHZ. Clock in (] 9 20 3 Right Bat .Slze
., L . . Left Horizontal In (] 10 19 [J Left Bat Size
B Five segment bats giving high, low, and horizontal ball Left Vertical In (] 11 18 0 Reset
angles Left Serve [} 12 17 [0 Right Serve
B Sound outputs for hit, rebound and score Sound Output [} 13 16 [ Vee
n Shooting forwards in hockey and soccer Right Horizental In [} 14 15 [ Right Vertical In
DESCRIPTION
The AY-3-8610 and AY-3-8610-1 circuits have been designed to
provide a TV ‘game’ function which gives active entertainment
using a standard color or black and white domestic television
receiver.
The circuit is intended to be battery powered and a minimum
number of external components are required to complete the
system.
SYSTEM DIAGRAM 1: BLACK AND WHITE IMPLEMENTATION
GAN: SELECT
v o— \_‘ — —io-— ‘{O—
) I
LS 16K 24K 12K 12K 2700 7 —IO_4 %0_4 -40_‘
/[‘ e Avsesor e , ? ? ? T
= Ziswe seLz 2L
ASTEC 3 26 o o—e
UM1082 ’ BLANKING SEL3 - ‘I
e re— A
SELECT = 6 o
NC .—‘ BOUNDARIES STR3 2_]
4 N C @ LEFT VIDEO STR4 L——j
ADJUST TO v _;ta £ RIGHT viDEQ HI BALL SPEED |-

3579545 MHz

21 3579545 MHz IN
LEFT HORIZ IN

RIGHT BAT SIZE

LEFT BAT SIZE

Vi 10 9
" i)
10K LEFT VERT IN RESET

2] (err seny RIGHT SERVE }-

'

aneeez 3 sounn out Vel o
30pF 30pF SOUND OUT U RIGHT HORIZIN RIGHT VERT IN 2
l (SEEFIG 1)

1K
100K 100K

l - |

| 022 1000 022 ——

01k

100K 100K ’
1

l § & by
82k |>m<:w |>
SERVE

I

L
1T

| L

T
T

LEFT JOYSTICK TRIGHT JOYSTICK

bF | F
S
, .

*NOTE: JOYSTICK CONTROLS MUST BE CHOSEN FOR MAXIMUM ADJUSTMENT

FOR FULL CONTROL OF BATS TO BE SHOWN ON TV RECEIVER
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PIN FUNCTIONS

Power

Vee positive supply input

Vss negative (substrate) supply input

Clock Input — 3.579MHz — color burst to N.T.S.C.

For black and white operation, a simple LC oscillator can be used
for the clock, but for color, the clock must be derived from a color
crystal as shown in System Diagram 2.

Color Inputs

Right player vertical control

Right player horizontal control

Left player vertical control

Left player horizontal control

Right player serve

Left player serve

Right player bat size

Left ptayer bat size

High speed ball inhibit

Game reset

The game is reset with scores set to zero and ball returned to the
service position by momentarily connecting the reset input to
Vss.

Bat size can be selected as either small or large individually for
handicapping purposes. Connection of the bat size input to Vss
selects small bat.

Bat position is set by a variable resistor and capacitor connected
as shown in the System Diagram.

Fast ball speed may be inhibited by connecting Vss to the High
Speed Bali Inhibit input.

Game Select Inputs/Outputs

Strobe 1 Select Input 1
Strobe 2 Select Input 2
Strobe 3 Select Input 3
Strobe 4

Game selection is made by the interconnection of one of the
output strobes, STR 1, STR 2, STR 3, or STR 4, with one of the
three input selection lines SEL 1, SEL 2, or SEL 3.

The game selections are defined as:

STR 1/SEL 1 Tennis

STR 1/SEL 2 Hockey

STR 1/SEL 3 Squash

STR 2/SEL 1 Practice

STR 2/SEL 2 Soccer

STR 2/SEL 3 Basketball

STR 3/SEL 1 Basketball Practice
STR 3/SEL 2 Gridball

STR 4/SEL 1 Single Player Target
STR 4/SEL 2 Two Player Target

Video Outputs

Right bat, score and ball
Left bat, score and ball
Boundaries

Background

Sync

Blanking

Color burst locator

All signals are present in the circuit to generate a composite
video signal with composite blanking and sync. The combined
video signal provides the input to the game RF modulator.

In addition to the above outputs, a color burst locator output is
provided for use where external color generation is desired. The
signal locates the position in the waveform behind the sync pulse.
In all games, the ball starts at slow speed. If the high speed mode
has been selected the ball will switch to high speed after 7
consecutive hits by the players without a goal being scored.
The bats will be segmented into 5 zones, each zone defining a
different rebound angle. The zones listed from top of bat to
bottom are nominally high angle up, low angle up, horizontal, low
angle down, high angle down. A ball passing through a forward
from behind will have its angle influenced as above, but not its
left/right direction.

All two player games will terminate when one player has 15
points at which time the bats have no further effect on the ball.
The ball cannot be restarted until a game reset is applied.

Sound Output

Tone of approximately 500Hz, 1kHz and 2kHz will be outputfora
nominal period of 24msecs for ball hits wall, ball hits bat and
score. The output is capable of directly driving 100 ohm
speakers.

SOUND QUT
FROM AY-3-8610-1

SOUND OUT
FROM AY-3-8610-1

100Q
SPKR.

Vee

Fig.1 ALTERNATE SOUND CIRCUITS

HUE VIDEO

Veo FROM ~_ ADJUST ADJUST

REGULATOR

20uF
FROM AY-3-8615-1 ) I AN
PIN 4 + I 4300

>

100pF %4.7K 430Q

200 (TO T.V. RECEIVER)

L L]
T “TlL
3
2N3904 4 “01} o UA’\?T‘]'%g2
L I
~ - MOD IN
I

100pF

—

FROM AY-3-8615 > |
PIN &

Fig.2 MODULATOR INTERFACE CIRCUIT

=
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ELECTRICAL CHARACTERISTICS

Maximum Ratings*

Voltage on any pin with respecttoVsspin ...t
Ambient Operating Temperature Range......................oo0

Standard Conditions (unless otherwise noted)
Vcc = +6 to +7V

—0.2 to +12V
Storage Temperature Range ..., —20°C to +70°C
0°C to +40°C

AY-3-8610 = AY-3-8610-1 E

*Exceeding these ratings could cause
permanent damage. Functional operation of
these devices at these conditions is not
implied—operating ranges are specified
below.

Vss =0V
Characteristics** Min Typ Max Units Conditions
Clock Input
Frequency —_ 3.579545 — MHz
Logic ‘O 0 — 0.5 Volts 50% duty cycle 5%
Logic ‘1’ Vee —2 — Vee Volts
Leakage — — 100 LA
Control Inputs 12, 17, 18, 19, 20, 21,
26, 27, 28 Max. contact resistance of 1K to Vss
Logic ‘0’ 0 — 0.5 Volts
Logic ‘1’ Vee—2 — Vee Volts
Input Impedance — 100 — kQ Pull up to Vcc
Outputs Pins 2-8, & 13
On — — 1.0 Volts I out =2 mA
Off — — 100 LA V out = Vg (open drain)
Outputs Pins 22-25
On — — 1.0 Voits | out = 0.5 mA
Off — — 100 LA V out = V¢ (open drain)
Power supply current — — 60 mA At Vec = +7.0V

“*At 25°C & Vee = 6V

.29



E AY-3-8610 m AY-3-8610-1

Tennis

This game uses a playingarea as shownin Fig. 3. Each player can
only move around his side of the court. The game will start when
the player whose turn it is to serve, depresses his service button.
The service will automatically change every five points scored. At
service the ball will move away from the service point with a
random angle but always toward the net.
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Hockey

This game uses a playing area as shown in Fig. 4. The forwards on
both sides have freedom to move over the entire playing area.
The goal keepers will be locked in the horizontal axis in front of
their respective goals but will move in the vertical axis in the same
manner as the forwards.

The game starts when both players have depressed their service
buttons. The ball will move away from the face off point with a
randomly selected angle in either direction.
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Soccer

This game uses a playing area as shown in Fig. 5. The motion of
the players is as in the hockey game. The game will start when the
loser of the previous goal depresses his service button. The ball
will move away from the kickoff point with a randomly selected
angle but always towards the goal of the winner of the previous

goal.
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Squash

This game uses a playing area as shown in Fig. 6. Each player can
move over the whole court. The game will start when the player
whose service it is, depresses his service button. The ball moves
off with arandom angle toward the front wall. The color of the ball
will change to the color code of the next player to hit the ball.
Should the wrong player intercept or be hit by the ball it will be
considered a fault. Points will only be given if won on player’s
own service. Points won on opponents serve will only cause a
service change.

P N — - - -

Practice

This game is a single player squash (See Fig. 7). The right score
counts the number of successive hits in the current game (to a
maximum of 15), the left score the number of volleys played.

Fig.7
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Gridball

This game uses a playing area as shown in Fig. 8. Each player has
three sets of vertically moving barriers to block the ball from
approaching his end and opening in the barriers to permit the ball
to advance toward the opponent’s end. The game starts when
both players have depressed their service buttons. The ball
moves away from the face off point with a random angle in either
direction.
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Basketball ‘

The basketball games use the closed playing area as shown in
Fig. 9. The players must deflect the bail and cause it to either the
top of the goal to score. The game starts when both players
depress the service buttons. The ball moves from the serve point
with a random angle in either direction.

1
1
1
1
1
1
1
1
o

Basketball
Practice

=T

Basketball practice is a one player game which utilizes only the
left basket as shown in Fig. 10. The right counter displays the
number of hits the player makes without scoring while the left
counter shows the number of baskets made. Play starts when the
right serve button is depressed.

r------

--------------—---------J

Fig.10
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Fig.11
Two Player Target

The two player target game foliows the same rules as the single
player game except that both players control their own cursors
and shot buttons. The left score displayed is for the left player
and the right score displayed is for the right player. The target
can only be shot at once on each traverse by either player but
only recognizes the first hit. The first player to reach ascore of 15
wins the game.

Single Player Target

The single player target game is a game in which the player
moves a cursor displayed on the T.V. screen overamoving target
and depresses the serve button for shots to be taken. The player
has only one “shot” for each traversal of the screen by the target.
Additional “shots” are ignored after the first shot on each
traverse. The right score indicates the number of hits made and
the left score indicates the misses. A count is made on either
score on each traverse of the target across the screen. The target
disappears when hit and the game ends when either of the scores
displayed reaches 15.

Fig.12
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AY-3-8615

Superstar Color Converter

DESCRIPTION

The AY-3-8615 is a single N-Channel MOS circuit which
processes video signals from any of the Gimini “8600” Game
Series circuitry. It converts these video signals into a single color
composite video output. The colors of the background and
objects are selectively changed directly by the game select
matrix. The circuit also provides, as an output, a buffered 3.579
MHz clock for the game chip.

OPERATION

The AY-3-8615 provides a color composite video signal with
color burst envelope and sync for input to the RF modulator of a
TV game.

Sync: The sync input from any of the “8600” games is OR’ed with
the video output of the color circuit. The sync amplitude level is
compensated to ensure correct operation in color TV circuits.

Color Burst: A color burst signal, containing ten cycels of the
3.579MHz color reference is supplied after sync. The color phase
of the burst is internally shifted by the game matrix inputs with
respect to the phases of the background, right player and left
player so that different colors may be rendered for each game.
This color change may be affected with no external components.

Video Inputs: Seven video inputs are provided on the AY-3-8615.
These are: field, background, color burst locator, left player, right
player, blanking, and sync.

Video Output Mixer: With OR’ed sync, color burst and blanking,
the video consists of background, field scores, right player, left
player, and objects on a single output pin.

PIN CONFIGURATION
28 LEAD DUAL IN LINE

Top View

Veg O] @1 g 1 NC

Crystal Return [] 2 270 NC

Crystal In (J 3 26 [1 NC

Hue Adjust ] 4 250 NC

Video Output (] 5 24 [0 NC

3.579MHz Out (O 6 231 NC

Right Video In ] 7 227 Vg

Left Video In ] 8 21 [ Test-Do not connect

Boundaries In [] 9 20 [J Strobe 3
Background tn ] 10 19 {7 Strobe 2
Color Burst In ] 11 18 [ Strobe 1
Blanking In [ 12 17 [ Select 3
SyncIn [ 13 16 [] Select 2
NC 14 15[ Select 1

VIDEC BALL
LEVEL

LEFT FIELD BACK- RIGHT
PLAYER ‘ {SCORE) .GPOUND‘ PLAYER ‘

40}
38t
36k

COLOR

30 BURST

10 CYCLES
27
BLANK
2 5]
2.3
20’» SYNC

Fig. 1 COMPOSITE VIDEO OUTPUT

Grounded
Select Back- Right Left
Input ground Field Player Player
1. Sel1/Str1,
Sel2/8tr2,
Sel2/Str4 Green Yellow | Magenta Blue
2. Sel2/Str1
Sel2/Str3 Blue Cyan Dk. Blue Red
Blue
3. Sel3d/sStr1,
Sel3/Str2 Magenta | Lt. Red Blue Yellow
4. Sel1/Str2,
Sel1/Str3,
Sel1/Str4 Cyan Green Brown Blue
Green

Colors may be adjusted for system variations by the chip hue
control which varies the phase delay of the color outputs.

Luminesence Levels: The luminesence levels of the various
signals in the composite video output have been selected to
provide black and white compatibility. The field and left player
signals are set to near white levels, the right to near bfack, and the
background is set at a mid level to show gray.

Figure 1 shows the typical composite video waveform from the
circuit.

In order to assure the correct video levels, a 1K variable
potentiometer should be used to adjust the output to amaximum
of 4 Volts and a minimum of 2 Volts.

CLOCK INPUT

The AY-3-8615 is operated directly from a 3.579MHz crystal
input. A variable capacitor with a range of 3 to 15 pF should be
used to tune the crystal.

CLOCK OUTPUT

The AY-3-8615 generates a low impedance 3.579MHz ciock to
directly drive the “8600" series game chips without external
coimponents.

Characteristics
at +25°C & Vec= +6.0V| Min Typ Max Units
Clock Input (Crystal) — 3.579545 — MHz
Video & Game Select
Inputs
Logic “0” — — 1.0 Volts
Logic “1” Vee —2 — — Volts
Hue Adjust (External) 2.0 — Vee Volts
Video Output (bias

to Vee) — 1K — Q
Clock Output Rise &

Fall Time — 100 — ns
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Battle

FEATURES

® Two independently controllable tanks

B Tank explosion and sounds when hit by shell or mine
m  Exploding mines

® Shell firing and burst video and sound

m  Three forward and reverse tank speeds

8 32 rotational angles

m  Fixed terrain barriers

m Realistic tank sounds

m  Automatic on-screen scoring

m  Scores color keyed to player

m 625 Line (AY-3-8710) and 525 Line (AY-3-8710-1) Versions
B TV raster generator

DESCRIPTION

The AY-3-8710/8710-1 circuit is a “tank battle game” and has
been designed for two players where each player has a
completely steerable tank with forward and reverse speed
control and a firing button. Anti-tank barricades and mines are in
the battlefield to retard each tank’s progress while under battie
conditions. The object of the game is to score as many hits onthe
enemy tank as possible. The first player to reach 16 hits ends
game. The circuit is designed to be used with standard domestic
television receivers. The AY-3-8710/8710-1 is manufactured ina
28 pin dual-in-line package and can be used in battery systems
with a minimum number of components to provide a complete
game.

PIN CONFIGURATION
28 LEAD DUAL IN LINE

Top View
Vss (] ®1 ~ 28] Left Player Tank
Background [ 2 27 [J Right Player Tank
Composite Blanking [] 3 26 [J Explosion Envelope
Tank 1 Strobe [] 4 25 ] Gunfire Envelope
Alnput O 5 24 [] Tank 2 Strobe
B Input [ 6 23 [0 Tank 2 Motor Sound
Clnput O 7 22 [ Barrier Interaction Select
D Input (O 8 21 [0 Tank 1 Motor Sound
Fire Gun In (] @ 20 1 Explosion and Gunfire Noise
Game Reset (] 10 19 [J Clock Input (4.09MHz)
Test ] 11 18 [1 Composite Sync
Do not connect Test (] 12 17 0 Color Burst Locator
Test [] 13 16 [J Vec
Test [ 14 15 [1 Test-Do not connect

SYSTEM DIAGRAM
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PIN FUNCTIONS
Sound Outputs

AY-3-8710 = AY-3-8710-1 E
Video outputs

Right player tank, shell, shell burst, score and mines.
Left player tank, shell, shell burst, score and fixed barriers.

Tank 1 motor Blanking
Tank 2 motor Background
Bearing and track squeak Sync

Explosion envelope

Gun fire envelope

Explosion and gun fire noise
Power Input

Vee positive voltage

Vss substrate (negative) voltage

Control Inputs and Outputs

Color burst locator

All signals are present in the circuit to generate a composite
video signal with a sync waveform which includes composite
blanking equalization pulses and color burst locator. This video
signal provides the input to the game RF modulator.

The luminance levels are set by the ratios of the resistor shown in
the System Diagram. This output configuration provides

g Input maximum flexibility to the user.

o] Il:pltﬁ Five outputs are provided; sync, right player, left player, back-

D Input ground and blanking. The right player output includes the tank

E Input symbol, right player score, shells fired by the right tank, shell
P burst from right tank shells and mines. The left player output

Control strobe 1
Control strobe 2
Game reset

includes the left tank, left player score, shells fired by the left
tank, left tank shell bursts and fixed barriers.

One tank is displayed in white, one in black, and the background

in gray.
i e The blanking and black outputs are shown connected to a single
‘rf%% r——T—, resistor since the modulation level is approximately the same for
A RS A I u both.
! % ‘ . [ In addition to the preceding five outputs, a color burst locator is
oo ! i 1 MO provided to enable users who wish to provide a color background
| ™ et noo=—t ; to locate the color burst envelope at the correct waveform
I S [ 0 position after the sync output.
‘ | ‘
NG 1 : ‘ ’
ol i L__“ | Clock Input
‘ [ ‘ ‘ 4.09MHz clock input—This is the only clock required for black
and white operation. A typical 4.09MHz oscillator circuit with
| o control input is shown in the System Diagram.
1 NC et ’ ‘ NG O-e— !
‘ NL% ‘ 1 NO% ‘
% I \
R | \
oy |
| | 1w ‘
N Qet—— ! NC Ot
[ e || ek tan |

ELECTRICAL CHARACTERISTICS (PRELIMINARY INFORMATION)

Maximum Ratings

Voltage on any pin with respectto Vss...ooviviiiiiiiiiii .. 0to 12V
Storage temperature range ... iiiiiiiin ot

*Exceeding these ratings could cause
permanent damage. Functional operation of
this device at these conditions is not

Ambient Operating Temperature Range ..ot 0° to +40°C . . . g
. implied—operating ranges are specified
Standard Conditions (Unless stated otherwise) below.
Vec = +6.0 to 7.0 volts (subject to further characterization)
Vss = 0 volts
Characteristics at 25°C, Vcc=6 Volts Min Typ Max Units Conditions
Clock input frequency — 4.0909 — MHz
(Duty Cycle 50% * 5%)
Rise and Fall Times — — 40 ns
Logic ‘0’ 0 — 0.5 Volts
Logic ‘1’ 3.0 — 4.0 Volts
Input Current — — 100 UA
Outputs: Pins 2, 3, 4, 17, 18, 20, 24, 25, 26, 27, 28
(Open drain) — — 300 Q Vour = 0.5V, 4.7K to Vcc
Outputs: Pins 21, 23 (push pull)
Logic ‘0’ 0 — 0.5
Logic 1’ Vee —2 —_ Vee Volts
Inputs: Pins 5,6, 7, 8,9
Logic ‘1" Vee —2 — Voo Volts See System Diagram for correct
circuit
Maximum supply current — — 75 mA
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Fig.1
Battle
DISPLAY SYMBOLS AND CONTROL
TANKS ) SHELLS
Control — The tanks are controlled by connecting the Firing — connection of the gun fire input to a strobe output with a

appropriate strobe outputs to the inputs A, B, C, D, or F. Forward
motion is achieved when both the A and B inputs are connected
to the strobe. On connection, the tank will advance in low speed.
If the connection is held, the medium speed will select after one
half second. After another one half second of connection, high
speed is selected. Breaking the connection when any speed is
achieved will cause the tank to remain at the selected speed. The
controls should each be single pole double throw center off
momentary switch. To stop the tank, the controls should be
momentarily contacted opposite to tank direction.

The tank can be made to go through the three reverse speeds at
one half second intervals by connection of the C and D inputs to
the appropriate strobe output. Tank rotation inaclockwise (right
turn) direction is caused by connection of the B and D inputs to
the strobe while counterclockwise (left turn) direction is caused
by connection of the A and C inputs to the strobe. The tanks are
able to turn while either in forward or reverse speed and rotate
when stationary.

'Tank Details

Definition and resolution 64 bits (8x8) or 8/100

of TV screen width

Orientations 32
Direction of travel and

firing angles 32
Forward speeds 3
Reverse speeds 3

White tank exhibits
line displacement
on top.

40

SPST normally open pushbutton switch causes the firing of a
tank gun and release of a shell. The firing rate is approximately
once every four seconds and the refire requires release of the
button and redepression. Depression made during the four
second interfiring time will initiate fire sound but will not initiate
shell.

When a shell is in flight, the rotation of the tank will cause the
shell to follow a curved trajectory in the direction of tank rotation.
Range — the range of a shell is approximately 2/3 of the screen
length or width dependent on firing angle.

Size — the shell is a 1x1 bit dot.

BATTLEFIELD BARRIERS

Fixed Terrain Barriers — Twenty two fixed terrain barriers are on
the battlefield to provide protection from shells. Tanks cannot
pass through barriers when Barrier Interaction is selected.
Mines — six mines are distributed on the battlefield. Hitting a
mine with a tank causes the tank to explode and become
stationary with its gun inactive for a period of 2 to 4 seconds. The
mine then vanishes for the duration of battle. A mine being hit
scores for the enemy tank.

Barrier Sizes — barriers and mines are 4x4 bit square minimum
size.




EXPLOSIONS (VIDEO)
Shell Bursts — shell burst patterns are produced when a shell is
at end of range or when the shell makes contact with a barrier.

Tank Explosions — a tank will explode and fragment momen-
tarily when a tank hits a mine or is struck by a shell.

SCORING

Separate scores, color coded to the tank, are indicated for each
player. A player’s score is incremented when his tank scores a hit

SOUND OUTPUT
GENERAL

The sound outputs produced by the circuit are low frequency
typical of those associated with heavy equipment motors and of
explosions. It is recommended that the sound be reproduced
through the TV set or in a large speaker so the full richness of the
sound can add the proper atmosphere to the game.

ENGINE SOUND

Outputs are provided for the engine sound associated with each
tank. Four motor frequencies are provided; three for the three
speed ranges and one for stationary condition. A typical sound
circuit for filtering each output is shown in the System Diagram.

AY-3-8710 m AY-3-8710-1 E

on his opponent’s tank or the opponent’s tank hits a mine. The
game ends when either player scores 16 points, at which time the

score flashes at a 1 Hz rate and no further hits are recorded.
RESET

The game is reset by momentarily connecting Reset input to Vss
through an SPST pushbutton. On reset, the scores are cleared to
zero, mines replaced and the tanks reset to the upper left and
lower right corners in the stationary condition.

GUN FIRE SOUND

Gun fire sounds are produced mixing the noise output with the
fire output. The fire output should be filtered and mixed with the
noise output as shown in the System Diagram.

SHELL BURST AND TANK EXPLOSION SOUNDS

Shell burst sounds are produced when a shell reaches the end of
its range or hits a barrier, a border, or the enemy tank. Tank
explosion sounds are produced when a tank hits a mine or is
struck by a shell. A typical circuit is shown in the System
Diagram.
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AY-3-8760

Cycle

DESCRIPTION
e i y | h Is th d of PIN CONFIGURATION
Cycle is a game or one player who controls the speed o a 28 LEAD DUAL IN LINE
motorbike and rider. At the start of each game, the motorbike and
rider are stationary at the upper left-hand side of the TV screen. Top View
As the player turns the throttle controller, the motorbike and rider Black ®1 =~ 281 Voo
move across the screen on track i. The motorbike sound starts Burst Interval [ 2 270 white
with the bike movement and as the bike and rider accelerate, the Test RSHZ [ 3 26 [0 SYNC
motorbike sound reflects these speed changes. The motorbike Test RSOH []4 2503 Color A
wheels have an appearance of rotating at a speed also related to Test RSVT []5 2411 Color B
the throttle setting. PALNTSC ] 6 2817 Clock in
i . Motocross [ 7 22[] Test Score
Atthe end of track 1, the bike and rider reappear on track 2 at the Endure O 8 210 NG
left-hand side, and likewise at the end of track 2 the bike appears Pro/AM Option []9 200 NC
on track 3 at the left-hand side of the screen. The movement of Drag Race [] 10 191 FTC Out
the bike and rider on track 3 to the right edge of the screen will Stunt Cycle [ 11 18 [0 Throttle
cause a reinitialization of the bike and rider at the left of the POR []12 1710 NC
screen on track 1. There will be no movement until the throttie is Sound [ 13 160 Test RSOV
reset to a slow speed and then increased. A system diagram is Vss [ 14 15 [J Test Sound
shown below.
SYSTEM DIAGRAM
3.58 50-
MHz 250kHz
Vob o—
FTo 28 |27 26 |25 [24 {23 |22 |21 I20 19 |18 |17 l16 l15
R oy 5
COLORB £ £ £z g i It F .
z 09 5 2 5
COLOR A——m o O (@] g)) &
o 0O T
VIDEO g £ o .
v = e o & = - a >/' 500 ()
BURST S 2Lz 2 3 S 9 z . 2 VOLUME
n o 4 2 < CONTROL
= o o @
a3t EEsE =2 &8 8§ 868 5 & 8§ ¢
2 3| 4| 5| 6| 7 8 o] 1| 12] 3] 14
I
[ . o
Voo ! 5< }<
] J<
NOTES: :
PIN 6: PAL/NTSC IS OPEN FOR USA, SPEAKER
TIED TO Vss FOR EUROPE. : 100k _[OMF
PIN 9: PRO/AM IS OPEN FOR AMATUER, < 0.1uF
TIED TO Vss FOR PRO. J I
o L o—
VSS
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PIN FUNCTIONS

AY-3-8760 E

Pin No. Name Function

1 Black The output of this pin is the video signal of ramps, tracks and the composite
blanking.

2 Burst Interval The output of this pin is the color time slot which occurs after the SYNC signal
during Horizontal Blanking.

3 Test RSHZ Functional test input. Normally open pin NOT to be used as a tie point.

4 Test RSOH Functional test input. Normally open pin NOT to be used as a tie point.

5 Test RSVT Functional test input. Normalty open pin NOT to be used as a tie point.

6 PAL/NTSC This input is provided with an internal resistor pull-up to Vop. If this input is tied
to Vss, NTSC (262 vertical lines) is selected. If this input is tied to Vop or aliowed
to float, PAL (312 vertical lines) is selected.

7 Motocross This pin is provided with an internal resistor pull-up to Voo. Hf this input is
momentarily connected to Vss, this game will be selected. Otherwise, this pin is
normally open.

8 ENDURO This pin is provided with an internal resistor pull-up to Vpp. If this input is
momentarily connected to Vss, this game will be selected. Otherwise, this pin is
normally open.

9 PRO/AM Option This pin is provided with an internal resistor pull-up to Voo. If thisinputis switched
to Vss, the PRO (hard) mode is selected. Switching this pin to Voo or allowing it
to float selects the AM (easy) mode.

10 Drag Race This pin is provided with an internal resistor pull-up to Vpp. If this input is
momentarily connected to Vss, this game is selected. This pin is normally open.

11 Stunt Cycle This pin is provided with an internal resistor pull-up to Voo. If this input is
momentarily connected to Vss, this game is selected. This pin is normally open.

12 POR The input to this pin is provided by an external RC network which generates
a power-on reset signal. This network consists of 100K resistor from this pin to
Vop and a 0.1uF capacitor from this pin to Vss.

13 Sound The output of this pin are the sounds for the bike engine, bus hit, crash, screech,
and a good jump. This output is designed to drive a PNP transistor which
in-turn drives the game speaker.

14 Vss This input is the negative power supply.

15 Test Sound Functional test input. Normally open pin NOT to be used as a tie point.

16 Test RSOV Functional test input. Normally open pin NOT to be used as a tie point.

17 NC Not connected.

18 Throttle The input to this pin is an oscillator signal for controlling the motion of the bike
and rider.

19 FTC Out The output of this pin controls the intensity of the display. When this output is
Vpp, it indicates that the game has not been initiated, no motion exists on the
screen, and the intensity is at a reduced level.

20 NC Not connected.

21 NC Not connected.

22 Test Score Functional test input. Normally open pin NOT to be used as a tie point.

23 Clock In The input to this pin is the 3.58 MHz oscillator.

24 Color B See TABLE 1 Below

25 Color A See TABLE 1 Below

26 SYNC This pin provides the combined output of horizontal SYNC or vertical flyback.

27 White The output of this pin is the video output signal for the bike, buses, score and
obstacles.

28 Voo This input is the positive power supply.

Table 1
Color Pin A|Color Pin B
Motocross (Green) Off Fet Clk
Enduro/Stunt Cycle (Blue) Clk Off Fet
Drag Race (Red) Clk Clk
Burst Clk Off Fet
Sync Off Fet Off Fet
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Fig-1

Stunt Cycle

The object of this game is to control the throttle speed to properly
jump the ramp and buses located on track 3. The game begins
with 8 buses and with each successful jump over the ramp and
buses, an additional bus appears. The game is over when the
maximum number of errors has been reached, which is 3 or 7
errors depending on the position of the PRO/AM switch. The
game is then started by reselecting the Stunt Cycle game input.
Errors are caused by accelerating too rapidly, insufficient speed
to clear the buses, or landing too far past the back ramp after the
jump. The bike and rider flip upside down and a screeching
sound indicates an error. The score records the number of errors
in the first digit and the number of displayed buses in the next two
digits.
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Fig.2
Drag Race

The object of this game is to reach the end of track 3 in the
shortest time. The three-digit score is automatically reset as the
rider first begins to move on track 1 and the score isincremented
until the game is over. The score appears centered on the screen
above track 1, and the score remains until the start of the next
game.

Drag Race requires a speed shifting to achieve the lowest time
scores. As the throttie speed is increased and the rider begins to
move, the bike object is in speed one and moves at a set rate
across the screen. The only way to accelerate the bike object
motion is to return the throttle to a “slow” position and then turn
to a “fast” position. This shifting procedure will move the bike
into speed 2 and the object will go across the screen at a faster
rate. Another “shift” will allow speed 3.

A PRO/AM option switch is provided to select a difficulty factor.
In the hard mode, a crash occurs if the player trys to increase the
throttle speed too rapidly. A crash will flip the bike and rider
upside down and the sound will be a high-pitch screech. At the
end of the crash, the bike and rider are reinitialized on track 1and
the score reset. In the easy mode, no crash is allowed.
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Fig.3

Motocross (Easy Mode)

As the throttle speed is increased, the bike and rider move across
track 1 at a rate determined by the throttle controller setting.
Motocross has no speed shifting. Located on each of the three
tracks are obstacles. The easy/hard option switch selects the
number of obstacles per track. The easy mode has one obstacle
per track and the hard mode has two obstacles per track.

The object of this game is to traverse the three tracks in the
shortest time, doing a wheelie over each obstacie. The score

Fig. 4

counters record the run time in the same manner as the Sprint

game.

In Motocross, the crash is not caused by accelerating too rapidly.
The crash is caused by not doing a wheelie over an obstacle. In
the wheelie position, the bike will have the front wheel lifted off
the track. A crash into an obstacie will flip the bike upside down
and produce the screech sound. The score is reset at the end of
the crash.

Motocross (Hard Mode)
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Enduro (Easy Mode)

This game is similar to Stunt Cycle with the addition of obstacles
on track 1 and track 2. The object of Enduro is to do a wheelie
over each obstacle and then adjust the throttle for the correct
speed to jump the buses on track 3. The PRO/AM option switch
selects 2 obstacles per track and allows 3 errors per game in the
hard mode, and 1 obstacle per track and 7 errors per game in the

Fig. 6

easy mode. Errors are caused by accelerating too rapidly, notin
wheelie position over the obstacles, insufficient speed to clear
the buses, or landing too far past the back ramp after the jump.
The score records the number of errors and the number of buses
displayed the same as in the game of Stunt Cycle.

I N

Enduro (Hard Mode)
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PROGRANMMABLE

PART II

TV GAMES

PART PAGE
FUNCTION DESCRIPTION NUMBER NUMBER
AY-3-8615 51
AY-3-8603-1 53
GIMINI With a single AY-3-8615 “Resident AY-3-8505-1 54
ECONOMY Processor” chip in the console, the
“8600” GIMINI “8600” minimizes system cost. AY-3-8606-1 55
PROGRAMMABLE Each game cartridge provides full color AY-3-8607-1 56
GAME SET with realistic sounds and scoring. AY-3-8610-1 57
AY-3-8750-1 58
AY-3-8765 59
The “8900” chip set provides the basis for CP1610 60
GIMINI a user-programmed game series for up to AY-3-8900 60
eight players and featuring: up to eight
FUH;;)AO!,\‘GE user-controlled moving objects, up to 512 | AY-3-8900-1 60
characters in ROM or RAM library, up to RO-3-9500 60
PRO(;BRAMMABLE 240 programmable background locations,
AME SET movable background field, and display RO-3-9501 60
in up to 14 colors plus black and white. RA-3-9600 60
61
GIMINI The “8950” chip set provides the basis CP1610
MID RANGE for a user-programmed game series which AY-3-8950 61
“8950" does not require moving objects but 61
PROGRAMMARBLE which offers extensive flexibility in char- AY-3-8950-1
acter library and on-screen character RO-3-9500 61
GAME SET N
positioning.
RO-3-9501 61




GIMINI “8600”

GENERAL INFORMATION

GIMINI Economy “8600” Programmable Game Set

The G.I. Economy “8600” programmable game set is a series of
T.V. games made available with a main console and a variety of
plug-in cartridges all compatible with the console.

DESCRIPTION

The console consists of a resident AY-3-8615 game/color
processor, an R.F. video modulator, a calculator type keyboard
for game selection, a set of three skill select switches,and agame
reset switch. Attached to the console are the player controllers
which can consist of joysticks or a variety of controls suited to the
game.

The console need never be opened once in operation; all
changes to the system are ptugged in externally. The cartridges
and controls are the only items that are altered to give the
Economy 8600 system new game characteristics.

The block diagram shows the basic system with its expandability.

SECTION A

There are three switches that will allow skill selections. These
skills will be determined by the specific game cartridge and will
control speeds, sizes and shapes of objects in any particular
game cartridge.

SECTION B

The game selections will be made by a maximum of ten
momentary switches similar to the calculator keyboard. Again
the number of games is determined by the cartridge.

SECTION C

The controls are aiways in pairs to allow for two players.
Depending on the game cartridge, a variety of controls may be
used. Basically most games can be controlled by resistance
joysticks. If controls are remote, the connectors used should be a
minimum of six pins each to allow for game flexibility.

Name of No. of
Game Game Skill Controls to
& Part No. |[Selections| Selections be used (#)
Roadrace 1and 2 none Joystick (2) or steer-
AY-3-8603-1 ing wheel (2)
Submarine | 1 and 2 none Joystick (2) or push
AY-3-8605-1 button switches (2)
Wipeout 1thru 4 | 1. Color Joystick (2)
AY-3-8606-1 squares
. Ball size
. Bat size
Rifle 1thru 4 Momentary switches
AY-3-8607-1 in external rifle.
Superstar 1 thru 10| 1. Bali speed | Joysticks (2)
AY-3-8610-1 .Rt. batsize
.Left bat
size
Superspace
AY-3-8750-1
Cycle 1 thru 4 1 1. Pro/AM Joystick (1) or cycle
AY-3-8765 grips (1)
SECTION D

The cartridges will all be compatible with the console and a
variety as shown will be offered. Each cartridge will give the game
a completely new objective. The cartridge should have a
minimum of 34 pins to allow for special connections such as
sound effects, etc., and remain compatible with the system.

A. SKILL SELECTION—EG. SPEEDS,
SIZES, SHAPES—DETERMINED

BY GAME CARTRIDGE

R
PANEL
SWITCHES [
PLAYVER * CARTRIDGE SELECTION
C. CONTROL OPTIONS CONTROL 1. ROADRACE
1. JOYSTICKS 1 CONSOLE L 2. SUBMARINE
. WIPEOUT
2. PUSHBUTTONS ELEGTRONICS e CARTRIDGE 3 ou
3. STEERING WHEEL SLAYER 4. RIFLE
4. CYCLE GRIP CONTROL 5. SUPERSTAR
5. ETC. ) 6. SUPERSPACE
4 7. CYCLE
GAME
SELECT [*®

- —

B. 1—10 GAME SELECTIONS VIA
CALCULATOR OR OTHER MOMENTORY
KEY PAD DETERMINED BY
GAME CARTRIDGE.
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PLAYER CONTROLS

—_——— e e — e e ———y
=- RIGHT JOYSTICK 1 :_ LEFT JOYSTICK |
!
il |
J
I ! : '
x X > %
|| 838 Iy |Es=3 !
| - SERVE | “ - SERVE ]
| sE I
@ 7 (/, | ! o (f NOTES:
' 2|z BEERE: I 35S Soare s
| x > | | > > | 2. Connectors used on controls should be 6 pins each minimum
| 3. Connectors used on rifles should be 4 pins each minimum
1 . | 4. Connector used on cartridge should be 32 pins minimum
L | 1 | |__ N 5. The AY-3-8615A does not require pull-up resistors for the game select switches,
RIFLE GAME
CONNECTORS
RIFLE 1 RIFLE 2
o |
SUPPLY
v ( ( R%
XYY \d Y
ON/OFF ] l &) TO SPARE
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‘SOLrZ HUE | 00 23579545
N < VIDEO 150K & p 1000 | 3-20pF
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9 MATRIX -
— i
@
I £ 1F] 14 10 ™ 7 | SKILL ¥
- | RS
l <
4 3 220
3 1 28] I )
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o1 L 2 27— o
- I I = s 5l |
= = q 25 f— |
TO TV 5 20— l %3 28 53 53
83 88 28 €3
v - 6 23 e i AR SR
22
4700 2 7 0 22 |
MOD, o4 s 8 = i
N""_J AsTEC W SK ~—100pF ¢
umM1t082 i L9 s o ]
5470
GND 100 Q o :: ®
pF L___ - — —
1 18 { —l
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L oV > K | _I _I |
12 17 ; 33 |
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K
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CARTRIDGE CONNECTOR
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