ENGINEERING PERFORMANCE SPECIFICA
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surpose
This specification estadlishes the performance specification and
criteria for ranufacturing the COLECOVISION Expars fon Hodule #1
Mote) 2405 for American NTSC systen.

2. Aplicable Socwents

o9 Top rousins

220 gotton Housing

s ey

06 .C, Board Assemsly (Logic)

51049 Schematic :
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Beceptance
31 AQL (Acceptance Quality Level) of the finish console shall be

1.0% AQL ¥AJ0R

.00 AQL HINOR
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Environmental Reguire
AL the comletion of tests for folloning requirement, unit shall pass

performance speciication iten 7.

4.1 Operating Temperature Range: +100C (S0%) to 400C (1040F) at 70%

R

4.2 Storage Temperature Range: -10%C (14%F) to 60°C (1600F) at
50% .

4.3 Thermal Shock: Shall withstand 10 cycles for one hour at each

operating tenperature extrese. Unit to stabilize for one hour

at roon temperature betueen temperature changes.

4.6 froo Aot (3) 30" ¥bps per gc 101

snyf komply it

19f fans
5.2 fsurfhcc Fo nda, Ufser and crfnic

6.1 1000 nours minimun, shall be tested as follows: At.260c

abient with comection to Colecovision Console powered by

coLeco

UPPLY  MIDELS 455816 or 476942 (power switch 1

ON position) and & game cartricge §: inserted into the unit
unger test.
6.2 Certricge door assesbly #78016 minimun 5000 openings tested to
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6.3 Cartridge connector 175465 mininum 5000 insertions $300-600

tnsertio

hour with contact resfstance 0.5 ohms maxinum. Contact
resistance shall be deternined with & virgin cartridge PCS before
o after fnsertion test. Insertion test cartridge PCB must be

Tess than 0.5 ohms contact resistence measured on a. virgin cart-

ridge comector.

Controller *0" connector 475450 minfmum 1000 fnsertions/with-
draxals (vith cable). Maximum insertion force = 12 pounds.
Hinimun xichdgaual forge: S pounds. Maximum contact resis-

tance = 0.5 ohms. Insertion/witharaxal force, contact resis-

TR resis-

ing knobs

drawals. Maxinum insertion force = 25 pounds and mininum

a1 force = § pounds. Maxinum contect resista

Ohms. Shall be tested with a virgin PCE male edge conne

CB male test connector must be less than 0.1 onns cont.

resistance and within force specification messured on a virgin

female connector
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Performance Specification

70 General Test Conditions

701 A Colecovision Console (EP5 #183) powered by supply (E7S 4190)
is required for perforning any test in this specification.

7.2 Aobient environrent shall be 25%C at S0 +108 RH unless
othervise noted.

743 Module will be stablized to asblent condition before ¢esting.

7214 o mnm:nn!m‘jerx (€PS 4184), switch box (R-74608) ,

are required as accessories for performing some portion of the tests

coLeco

st of
5 o
i i % 1inits
snfl ofer fec Lu \Slncf ce

connected to the module.
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Clock Freavent

7,41 Systen Clock
Systen clock fs supplfed by Colecovision Conscle and requirenents
Watn clock frequency shall be 3579565 W2 & 125 KZ ot U3 pin 6.
Rise and fall tine to be max. 26 ns between 0.4 to 3.2V,
Logic high o bel112 €0 168 ns at &.0V.
Losgtc Tow to be 112 to 168 s at 0.4,

7.5 Current Dain
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7.6 Composite Video Signal

7.61 The comosite video signal shall meet American NISC systen and

consist of following specification at Pin 33 of comnector

(Numbered per PCB layout) when using color test cartricge 452065

Color

wnite
Light Green
Mo

Green
031k Green

hrominance
AC Value (Volts)

Degree Related
To Color Burst

3
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Luminance 0 vatue
Level (7) {vorts)

Very Wish Lumindrce o.n
High Luinance 0.65
Hedivm Nigh Luminance 0.55
* o Mediun Luninance 0.63
Hediun Low Luminance 0.3
Low Luninance 0.21

0 1n0us
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’ “eanaTon wx o mr mx | oar
€61 rall tize, VAACK to s
vimc i e
v(8S) Pulse Width, Borizontal
Byne us
Riee tine, VAN to
B VBLACK 20 s

tBS-CD Delay time, Bync to
Color Bursi

tv(ce) Width, Color Burst

tCB-L2 Delay time, Color Burst

= rlx_fx 11

’) ? «

l
|

<t y

Video

e Borger
onfal Byhe
| e

WBS  Vertical Back Bianking

CABA Active plus Border Ares
Tise 6.8 s
Number of eolor burst cycles s
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Pin
Pin
Pin

© L. pin

.
2

7.63 Eapansion Port (numbered per PCB Tayout) 6 pin total

Ground

Grownd
Ground

Reset, Input - Teble 78, Tiring Table 78
Sound Qutput, Ttem 8.3

az

Composite vedio output, Iten 7.61.
Grons

Ground

' LECO IKOUSTRIES
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Pint
Pin2
3

Cartefipe Cometor 1

A7 Output - Table 7A, Timing - Table 7.
Ground

46 Output - Table 74, Timing - Tavte 76.
VCC 45V, Ttem 7.2

45 Qutput - Table TA, Timing - Table 78
K8 Output - Table 7A, Timing - Table 78
A& Qutput - Table 74, Timing - Teble 78
29 Oitput - Table 74, Timing - Table 76
Tovle 78

#INZ0 G5 Tri-state 170 - Tabte 7A, Timing - Table 76
B0 2002 TriState 170 - Table 7A, Tining - Table 76
Pin22 D4 Tri-State 1/0 - Table 74, Tining - Table 78
Fin 23 Ground
Pin 2303 Tri-State - 1/0 - Table 7, Timing - Table 76
Note = 1) X - Denotes sctive high

) 2) X - Denotes active low.

3) Alio refer to 6507 and 6532 dsta specification.-
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TABLE 7A - 1/0 Spacification
ALV

0400 INOUSTRIES
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7,65 Hang Controller Connector 33 and J4

33 Left Comector 24 Right Connector
Pin 1 PAC1/0 Table 7C Pin 1 PO 1/0 Table ¢
Pin2  PAS 1/0 Table 7C Pin2  PAY1/0 Table 7C
Pin3 68 1/0 Taste 7 Pin3 P2 1/0 Tabie 7c

3
Pin& A7 1/0 Table 7 Pind  PA3 1/0 Table 7C
s

Port A Input [tem 6.32, Pin 10 Pin S pore C Input, Iten
Pin'3s
Fn6 T It Iten 8.3, Pin 36 Pln 6 Trg 2 Input, tten pin

PinT st Pin 7 ey

Pin 8 -0.3¢ Negative bias Pin 8 0.3V negative bias

in 3 fortBlinok, reah 8.32, Pin 3¥Fin 5 rorkD input, Iee\e
7

a

s -

|~ 7 - v
EE VA 2 |
[mef Rl

o - . N -
« " g = -

Table 76, 1/0 Spe
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Tne sole purpose of this expansfon mdule s Lo provide interface betuc
" cartrigges and Colecoviston comsole.  Spring - return 146 protects
24 pin femle edge connector uhich {5 used for acception of ‘A"
cartridges. 60 ptn femle edge comector located st back side provides
electrical snd mechanical 14k between expansion module and Colecabision
comsote.
The Black box has o 9-pin male “D* comnectors located at the front
for comecton of efther ColecoVisfon or ‘A" controllers.
Cotor-8/u 311de switch 15 used o switch systen to be compatible with
Slack and white TV set. Two s1ide switches labeled LEFT DIFF. and
RIGHT OIFF. are used to select difficutties Tevels for left and
rignt controtlers.

s

£ to select games and “RESET

Figurc

EXPANSION HODULE #1

I 0LECO INDUSTRIES
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The custén Video Interface Circuit (VIC) is an single K-Channel S Ls1
Integrated Circuit, which provides both enzlog and digital player tnputs.,
Foreground. Moving Object, Projectiles, Border, and Audio Signals. The
Hicroprocessor used in the system is the 6507. The ROMS used are

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

The game i3 Microprocessor controlled and each game definition fs stored
a5 8 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 rore than one gane or variations of &
gane depending on game complexity.

The VIC develops ‘Conposite Vided with Color Burst according to the

mm‘ (

B tyte RAM in the PIC §s shared between the MU stack and the
systen scretchped RAM. The RAM fs address transparent between SO0

#nd SO160 thru SOIFF. This mears tnat the same RAM ap
h of these address ranges sinultaneously and care must be exercised
Tet the stack aiter the scratchpad RAM being used by the progran

theu ears
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B.2 . SISTEM MEMORY 1P

The following Menory Map outlines the System Memory for the

Hicroconputer Systen:

SFa00-srFFE PROGRAM KON HIGH (16K = 2K X &)
$F000-5F7FF PROGRAM ROM LOK (32K = 4K X 8)
$0280-502FF 1/0 INTERFACE & TIMER (P1C)
$0180-501FF STACK RAM (PAGE 1) (PIC)
$0080-800FF RN (PAGE 0) (PIC)

500005002 vic

(=(=
\

= {O)
Sy

USTRIES
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83 E4002 VIC DESCRIPTION

The VIC §5 @ Bus orfented device. The Microprocesscr address anc

th busses  enter the VIC end sccess the major functional aress. With
the Address Bus the Microprocessor selects the area it desires to
ommunicete with. The information fs presented or received from the
selected aree on the Data Bus.

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

The VIC fnternall} generates the Horizontal Sync, Slanking, and

here

b
Y

: syte

n Which the data is scanned can be reversed. The horizental size of
the bits fn the Object display can be programmed to be 1, 2. or &

units wide. Each of the Objects can be programmed to te repe

rvals from the

or two timesafter the original and at ¢iffere
original Object.

There are two dedicated cbjects (Projectile A and Projectile B) that

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

SPECIFICATION N¥2
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Projectiles can only be 1. 2, 4, or & units wide. Profectile & can
S progranmid to track the horizants) movement of Object A. Projectst
6 can be programmed to trach the horizontal movement of Obsect 8. The
Projectiles can be repeated horizontally in conjunction with tre
esioctated Object. Projectile A {5 repeated exsctly a3 Object A anc
Projectile B is repeated exactly as Object B. B

There 5 also s cedicated object (Border) thet can be moved or used

a5 8 ball, Border. or center line. The Border can only be 1. 2, €. or

B units wige. The Border cannot be repeated.

Tne Foreground i 's 20 bit memory that can be displayed in one of

wrograndad gs b fene jund ang Border
ossece & offe oo e prioriig than objece &

and pProgfetiie g

The horizontal movement of each Object (& and 8), Projectile (4 and

Each of these

1. an¢ the Border is controlled by the Microprocessor

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

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

norizontel Tine swees.
The VIC hes s cotncidence detection circuit that indicates when any

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

SPECIFICATION NUMBER
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the avove are corncidents] with exch other. A set of
Compares each object against the other and stores the reselt in 4 ser
of registers xhich can be resd end reset by the Microprocessor

The VIC has & analeg fnputs with Schmitt trigers for accurate resest
detection of the plaver potentiometer setting. The snales inputs use
& resistor-capacitor circust for the time constants the resistor is
potentiometer that fs controlled by the player. Esch input has o
progranmable discharge transistor that can be turned on to discharge

the capacitor in the RC timing circuit.

There are 2150 2 Trigger inputs which can be used a5 latching Input

iar tnaladhices

progranmable

the 18

reutt s

produce a series of sounds from a simple tone to a complex rancom
noise. The Output Driver can be programned for 15 different output

evels

SFECTTICATon N 3 v
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an : VIC GENERAL FEARIRES

* 2 General Purpose Obsects

3 bedicated Obsects

* Obgect Duplication (2 Progranmavle Repeat 0bjects)

* Object Size anc Movement Under Microrocessor Control
* Programmadle Object Priority

+ 280 nsec Object Resolution

* Prograrmable Foreground

2 o




The follawing is 2 sumary of the input and output pins of the
4002 ané their electrical characteristics for VEC/S.0V s0.25V for
a/0-70%.

Pin1 Gnd.

Pin 2 Po output push-pull output driver VOL/D.

V-at 1.6m
VOH/-100.0uA 3t 2.4v signal s osc input diviced by 3 and
drives the 90 fnput of the 6507 (Pin 27).

Pin 3 ROV Gutput drain output that pulls to GND VOL/O.4Y at 1.

1047100008 8t 5.25V. This pin drives ROY input (Pin 3)

ical ters

Pin 10 Color adjust an input that 15 used to

network for the color gencrator. This is 2 0.C
Pin 11 Oscillator input. 3,579,565 KZ nput. Input levels

1/6.0V 50 pet duty cycle 2105, Trise, Tfall less than

0 sec
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Pin 1z,

Pin 18,

13, 14, 15, 16, an¢ 17 I

080 thru D85 fnputs VINL/0.¥ VINN/2.4Y 1N/10.0uA
These pins are comected to the 6507 030 thru 085
outputs

1.

086, 087 nput/output pins. Tristate Outputs
Tristate input/100A outputs on VOL/0.8V at 16w,

VOW/2.8¥ at 10044,

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

Address inputs AB thru ABS connected to 6507 adaress Tines
110/10. 008
5

T6R1 and TGR2 fnputs 118/10.0 inp

Schmite trigger inputs with approx 100 MY nvsterisis

in. and a trip point of approx 2.5V

INDUSTRIES

SPECIFICATION NUMBER




Pin 37, 38, 39, ans &0
Potentioneter inputs same a5 pins 35 and 3 except
161725008 8t 0 .4¢

open drain discharge transistor.

101/10.0 s

£4007 : TIMING SPECIFICATIONS

a1 st W g o1 0 mec
@) 0SC IN to B OUT "0 200 nsec

10 YTt e W 200 nsec
200 nsec

(15) ROY OUT “0° o §; IN °1
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