The custén Video Interface Circuit (VIC) is an single K-Channel M3S Ls1
Integrated Circuit, which provides both enzlog and digital player tnputs.,
Foreground, Hoving Object. Projectiles, Border, and Audio Signals. The
Hicroprocessor used in the system fs the 6507. The ROMS used are

the 2316 (16K) or 2332 (32K). The peripheral interfacing chip (PIC) fs
a6,

The game §s Microprocessor controlled and each game definition fs stered
a5 2 progran in the ROM. The ROM contains the game rules, the score
font, the object font, the background font or algorithm, and the sound
algorithns. Each ROM can contatn more than one gane or variations of &
gane depending on gane complexity.

The VIC develops Conposite Vided with Color Burst according to the

§i=E

B tyte RAM in the PIC i shared between the MU stack and the
systen scratchpad RAM.  The RAM is address transparent between SO0S0

7 and SOIED thru SOIFF. Tnis mears that the same RAN

appesrs

h of these address ranges sinltaneously and care must be exercised

701 0 Tet the stack alter the seratchpad RAM being used by the program




B.2 . SISTEM MIMORY HAP

The following Mooy Map outlines the Systen Memory for the

Hicroconputer Systen;

sra00-sreeE
$FO00-5F7FF

PROGRAM FOM HIGH (16K = 2K X 8)
PROGRAM ROM LOK (32K = 4 X 8)

$0280-502FF 1/0 INTERFACE & TIMER (P1C)
$0180-501FF STACK RAM (PAGE 1) (PIC)
$0080-500FF R (PAGE 0) (PIC)
$0000-5002C vic
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53 E4002 VIC DESCRIPTION
The VIC §5 @ Bus orfented device. The Microprocessor address anc

o functionsl sress. witn

@t busses  enter the VIC and sccess the maj
the Address Bus the Microprocessor selects the area it desires to
ommunicate with, The information fs presented or received from tne
selected area on the Dats Bus.

An externsl oscillator provides the 3.58 MHZ clock frequency for the
VIC. The VIC then divides it by 3 to generate the clock for the
Hicroprocessor.

The VIC internally generates the Horizontal Sync, Blanking, and

(P gpan 1 o)
",

In Which the data is scanned can be reversed. The horizontal size of

the bits fn the Object display can be progranned to be 1, 2, or ¢
units wide. Esch of the Objects can be programmed to be repeated one

rvals from the

or two timesafter the originel and at 8ifferent

original Object.
There are two cedicated cbiects (Projectile A and Projectile B) that

¢ to the main Objects (Object A and Object 8). These




Projectiles can only be 1. 2, 4, or & units wide. Profectile & can
b programmid to track the horizants) movement of Object A. Projectt
6 can be prosranmed to trach the horizontel movement of Obsect 8. Tne
Projectiles can be repeated horizontally in conjunction with tre
asiociated Object. Projectile & i3 repeated exsctly a3 Object A anc
Projectile B is repeated exactly as Object B. B

There 5 also & cedicated object (Border) thet can be moved or uses

a3 8 ball, Border. or center line. The Border cen only be 1. 2. €. or

B units wide. The Border cannot be repeated.

The Foreground is's 20 bit memory that can be displayed in one of

ane progfetiie g

(% and B), Projectile (A snd

The horizontal movement of each Object

and the Border is controlled by the Microprocessor. Each of these

5 can be moved left or right relative to the Horizontal Reference

Counter. Movement can be from -7 to +8 horizontal units per

horizontel line swees.
The VIC has a cotncidence detection circuit that indicates when any

o Objects, Projectiles, Foreground, Border, or any combination of

suren?®_or 38
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the above are coincidental with each other. A set of 1% comparstors

Compares each object against the other #nd Stores the result in a ser
of resisters which can be resd end reset by the Microprocessar

The VIC has 4 analog 1nputs with Schmitt triggers for accurate repest
detection of the player potentioneter setting. The anslog fnputs use
2 resistor-capscitor circuit for the time constant: the resistor is s
potentioneter that is controlled by the pleyer. Each fnput has o
progranmable discharge transistor that can be turned on to ¢ischerge

the capacitor in the RC timing circuit.

There are 21so 2 Trigger inputs which can be used 25 latching Input

iadr thaladhices

oroduce a series of sounds from a simple tone to » complex rancom

be progranned for 15 different output

noise. The Output Driver c

evels
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an ViC GencRaL fesses
* 2 General Purpose Obfects

3 Dedicated Obsects

¢ Object Duplicotion (2 Programmable Repeat Onjects) |
* Object Size ané Movement Under Micronrocessor Control
© Progremneble Object Priority

280 nsec Object Resalution

* Progranrable Foreground

- 0p

vage zefh wferd




832 ihe following is & summary of the input and output pins of the
£4002 an¢ their electrical characteristics for VCC/5.0¥ $0.25V for
a/0-70%

Pin 1 Gnd.

Pin 2 Po output push-pull output driver YOL/D.8¥-at 1.6
VOH/-100.06A 3t 2.4 signal s osc fnput ivided by 3 ang
drives the 00 input of the 6507 (Pin 27).

ROV Gutput drain output that pulls to GNO VOL/0.&V at 1.6m

[

1047100008 2t 5.25V. This pin drives ROY input (Pin 3)

of 6507, Has a 47K pullup resistor (externsl) to VCC.

network for the color generator. This is 2 0.C

110/10.008 max

Pin 11 Oscillator input. 3,579,565 KZ fnput. Input levels 0/0

1/6.0V 50 pet duty cycle 2105, Trise, Trall Tess than

0 sec
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Pin 1z,

Pin 18,

* VOO .25 t0°4.75V 5.0V nom. 1CC max 120,004

13, 16, 15, 16, and 17 I

080 thru D85 fnputs VINL/0.¥ VINN/2.8Y 1N/10.0uA.
These pins are comected to the 6507 080 thru 085
outputs

1.

086, 087 input/output pins. Tristate Outputs
Tristate fnput/100A outputs on VOL/0.4Y at 1.6nA,

VOH/2.8¥ at 10044,

0 et with

Address inputs AB thru ASS comected to 650

adsress lines

10,008

T6RY and TGR2 fnputs 11/10.0: Snputs nev

Schmite trigger inputs with approx 100 M¢ hvsterisis

min. and & trip point of approx 2.5V

INDUSTRIES
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Pin 37,

o5t 1 to 5 o 10
0SC IN to By OUT “0

38, 35, and 80

Fotentioneter inputs sare a5 pins 35 and 36 excest for an
open drain discharge transistor.
108/10.0 us

161725008 3t 0 .&¢

£4007 : TIMING SPECIFICATIONS

200 nsec

ROY OUT “1° o 0 200 nsec
(15) ROY OUT 0" to 62 IN °1 200 nsec
SPECIFICATION NUYBER v
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