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@® SPECIFICATIONS

MICROPROCESSOR (CPU) — General Instrument CP-1610 16-bit processor

MEMORY — 7K Internal ROM, RAM and 1/0 structures, remaining 64K address space available for
axtarnal programs.

CONTROLS — Two hand controllers: 12-button numeric key pad, four action buttons, 16-position
directional movement disc.

SOUND — Programmable sound generator (PSG) capable of producing three simultaneous sound

patterns.

COLOR REPRODUCTION — 1B dilferent color hues:
Black Gray
Blue Cyan
Red Orange
Tan Brown
Dark Green Magenta
Light Green Light Blue

© Yollow Yallow-Grean

White Purple

VIDEO RESOLUTION — 182 vertical X160 horizontal picture slements
PROGRAM MATERIAL — Maore than 24 different game cartridges available
VOLTAGE REQUIREMENTS — 120V AC 60 Hz

DIMENSIONS (WxLxH) — 9" x 16%" x 3"

WEIGHT — 7 Ibs. with accessories in box

ACCESSORIES — Antenna Switch Box, Switch Box Cable (15 feet), 1 Game Cartridge with Instruc-
tions and 2 Mylar Controller Overlays
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OPERATING INSTRUCTIONS

{A) Connection to color television recaiver:

1. Connect the twin lead Irom the antenna .
gwitch box to tha VHF antenna input of
iha television receiver.

2. Connect the RF cabla from the RF out-
put jack on the master component to
the game Input jack on the antenna
switch box. Place the switch on the
switch box to the game position.

3. Sel tha television receiver to CH 3 or 4,
whichaver is nol used in your broadcast
araa. Place the RF channel salect
switch (located on the bottom of the
master component) to the proper
channel to correspond to the channel
set on the television.

4. Plug the AC power cord into a 120V AC
B60Hz source,

(B) 1. Insert the game cariridge in the slot
located on the right side of the Master
Component. Refer to the diagram
balow:

Hand Controller

CARTRIDGE

2. Aemove the Hand Controllers from
their holder on the Master Component

3. Slide the ON-OFF Switch to the ON
position and depress the RESET
switch located an the Mastar Componant.
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{C) The Hand Controllers

The Mastar Component contains two Hand
Controllers which are permanantly attached
with coil cables. You will notice that there
are 12 keys on the keypad. Thess ane used
{or feading data into the Master Component.

With each cariridge, there are 2 overlays
which fil over the keypads of the 2 Hand
Controllers. These overlays are keyed to
the particular game being played and
determine how the keys on the keypad
relate to the cartridge. Slip the overiay
under the keypad frame as shown. Some
Hand Controliers have a lip at the tap of
the coniroller which will prevent the over-
fay from being pushed back out during
normal game play.

Thare are 2 action buttons on each side of
the Hand Controllar. The top buttons. 1 on
each side, perdorm the same function for
the convenience of asither right or left
handed players. The bottom buttons per-
torm varying functions. Thefunctions of all
the buttons depand on the cartridge being
used and are different for each cariridge
ovarlay.

The disc at the base of the Hand Control-
ier is & directional control for those car-
tridges In which direction is a factor. Thare
are 16 directional positions on the disc.
Direction of disc corresponds to direction
on television screen. UP on the disc
{toward the keypad) is UP on the screen,
atc. For further instructions refer to your
cartridge Instructions.

To operate the directional disc, press your
linger on the outer edge and slide your
finger around the edge to change direction
of object you are moving. You have the
ability o move the object in any direction
you wish. To stop motlon, simply stop
pressing the disc. You must be pressing on
the disc in some directlen for motion to
take place.

The keypad buttons and directional disc
cannot ba operated simultanaously. How-
aver, the action buttons and directional
disc can be. See cartridge instructions.
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When returning tha Hand Controller to the
Master Compaonent, coil the cable beneath
it in the cradie.

To avoid permanently overstretching the
colled cables, they should not be pulied
out to their extreme length.

(D) THE INTERMISSION CODE AND THE

AUTOMATIC BLANK SCREEN

It lorany reason you wish to interrupt your
game, you may usa tha Intermission Code
{remove game overlay and depress 1 and 9
keypads simultaneously on elther Hand
Controller). The television screen will then
go blank. To resume game play, simply
depress any key on elther Hand Controller.
Alao, the Master Component will automati-
cally blank the lelevision screan il no
functions on the Hand Controller are
activated afler approximately 5 minutes.
Agaln, to resume game play, simply de-
press any key on aither Hand Controller.
The purpase of this unigue feature |5 to
eliminate the possibility of a permanent
playfield image being imprnted on your
talavision screan.

NOTICE TO PROJECTION TV OWNERS:
Operating the Master Component for
axtended periods of lima on a projection
TV system may cause the stationary game
objects to become permanently imprinted
on the projection TV picture fuba{s). This
is aespecially true when brightness and
contrast controls are set extremely high
for game viewing. Observing the following
procedures will greatly minimize the
chances of a game image being retained
on the scroan:

1. Always use lowest possible brightness
and contrast control setlings during
game operation.

2. Games conlaining stationary while or
light colored objects should not be
played for extended periods of time.

3. Follow your projection TV owner's
manual for proper viewing condilions
for programming.




SECTION |
SYSTEM DESCRIPTION AND OPERATION

1-1. GENERAL. The Master Component
{See Figure 1-1) s tha fundamental component
in the Mattel Intellivision system. ltconsistsof a
console assembly with two hand controllars, an
anténna switch box, and a switch box cable.
The Master Component is designed to operate
in conjunction with a color television setand an
Intellivision game cartridge.

1-2. The Master Componenl systam (s
based on lwo processors. One |8 a 16 bit micro-
processor (CPU) that computes the game
mction against the stored program rules. The
spcond is the Standard Televigion Interface
Circuit (STIC) that interprets a condensed
memory area and uses this to genarate a color
video signal, The video signal is applied to the
RF maodulator to provide a telavision signal
Tha user's color television receiver is used for
the video disploy.

Usar interaction with the game programming is
accomplished by the inputting of numerical
control and directional Information through the
hand conirollers

The audio is accomplished by using a program-
mable sound generator (PSG) IC that generates
the audio signal to drive the RF modulator. The
user s television receiver is used for the audio
oulput

1-3. CONSOLE ASSEMBLY. The Console
Assembly contains all electrical circuitry
necessary for recall and processing of program
data stored in the game cartridge. Integral with
the console assembly are (he power trans-
former and ON/OFF awitch assembly, power
supply board assembly, logic board assembly
gnd two hand controller assemblies. Recessed
compartments in the top of the console are
provided for storage of the hand controllars
and cables. A slot in the right-hand side of the
conscle assambly is the insertion point for the
game cartridge. The power ON/OFF switch and
a rasel bution are located in the lower right-
hand comer of the consale assembly,
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a. Power Tranaformer and On/ON Switch
Assembly. The power transformer and on/off
switch assembly consists of a power frans-
former with an internal primary fuse, two sec-
ondary windings. a triple-pole single-throw
switch and associated wiring. Electrical con-
neclion to the power supply board assembly
(PCB Power Supply) is accomplished via a
S-pin slectrical connadtor which provides the
AC voltages for operating the power supply
board assembly.

b. Power Supply Board Assembly. The
power supply board assembly (PCB Power
Supply) consists of two regulator/heat sink
essemblies and the necessary related compao-
nenis mounted on a printed circuit board.
Electrical connection to tha logic board assem-
bly is accomplished via a 5-pin electrical con-
nactor and & 2-pin alectrical conneactor. The
power supply board rectifies the AC voltages
fram the power transformar and supplies regu-
lated and nonregulated DC voltages to the
logic board-assembly (PCB LOGIC),

c. Logic Board Assembly. The logic
board assembly (PCB LOGIC) consists essen-:
tially of 17 integrated circuits and necessary
related components, a crystal oscillator clock
timer and associated variable capacitor, a chan-
nal select switch and an RF modulator, ail of
which are mounted on a printed circuit board. A
44-pin connector is provided for game cartridge
connection. Two 9-pin connectors are provided
for connection of the hand controllers. The
PCB LOGIC Is enclosed by a two-plece metal
shield that provides RF shilalding. The logic
board processes program dala from the game
cariridge and converts the processed data to an
RF signal for color television operation.

d. Hand Coniroller Assemblies. The
hand coniroller assemblies @ach consist of a
printed circult matrix, a domed legend (numeri-
cal key pad), two side-mounted double push-
buttons and a 16-position directional control
disc. The hand controllers provide a means of
calling up program information from the ga
cartridge for processing by the CPU.



COLOR TELEVISION

e

TV CONNECTION
TO SWITCH BOX

MASTER COMPONENT

CARTRIDGE

HAND-HELD SLOT

CONTROLLER

OFF/ON GAME OR DIAGNOSTIC
SWITCH CARTRIDGE

ANTENNA SWITCH BOX
[To e tocated on rear of TV

Figure 1-1. Mattel Intellivision Master Component
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1-4. ANTENMA SWITCH BOX AND
CABLE. Tha antenna swilch box provides the
interface between the console assembly and
telavision set. The awitch box cable ls con-
nected between the console assembly and
switch box. Two spade lugs on the switch box
are provided for connection to the television
set. Two screws on the switch box are provided
for connaction to the talevision antenna. The
antenna switch box serves 1o selecl either the
console assembly or the external antenna as
the source of BF input to the telavision antenna
input, For 751 anlenna systems a balum lrans-
former is required.

1-5. THEQRY OF OPERATION. The fol-
lowing paragraphs provide lunctional theory of
operation for the Master Component. Detailed
operational characteristics for PCB LOGIC
IC’s, RF modulator and the powear transformer
are provided in Section 7. Schematic diagrams
for the PCB Power Supply and PCB LOGIC are
also provided in Section 7. Figure 1-2 is a func-
tional block diagram of the Master Component.

1-8. The system s based on the use of two
processors which tima-share a 14-bit bidirec-
tional bus. The central processing unit (CPU),
Type No. CP1610, algorithmically computes the
game action against program material stored in
the ROM game cariridge. The standard tele-
vision interface chip (STIC), Manufacturer's
Type No. AY-3-8900-1, interprets a condensed
memary area and uses the information fto
ganerate the television raster display. The
STIC also letches moving and background
plctura information from the graphics memory
and presents the dala as a video outpul. The
video outpul is applied 1o an RF modulator for
color telavision display.

1-7. CENTRAL PROCESSING UNIT (CPU).
The CPU is a complete, 16-bit, single chip,
high-spead meatal oxide semiconductor, large
scale infegratad circuit (MOS5-LSI) micrg-
processor. It utilizes a 16-bit bidirectional bus
fo transfer data, addresses, and instructions
belween tha microprocessor, memaory, and
peripheral devices. Timing and synchroniza-
tion signals are applied to the CPU by the STIC.
CPU bus control outputs sarve 1o deline the
status of bus operations.
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1-8. STANDARD TELEVISION INTER-
FACE CHIP (STIC). The STIC, Manufacturer's
Typa No. AY-3-8200-1, operates within the sys-
tem by time-sharing a 14-bit bidirectional bus.
The main STIC function provides eight
coordinate-positioned “foreground” objects.
The second function provides a background
display facility. The "background” mode utilizes
a dedicated area of external memory to store
character control codes for each display posi-
tion. Both modes utilize external memory for
the storage o! character patterns. The STIC
pccepts data, address and graphics Informa-
tion from & common multiplexed bus, Demulij-
plexing and system synchronization are
accomplished through three sels of control
signals.

1-8. The main synchronization (which
operates al lelevision lrame rate) synchronizes
the CPU algorithms to the intended display
sequences, oblains “background” character
descriptors from the external memory and
serves 1o enable external devices onto the
14-bit bus when In tha CPU-controlled mode.
The second set ol control signals is used to
specify address, read and write for external
memaory where graphic character patterns are
stored. When in the CPU-contrelled mode, tha
graphics: control bus links -the graphics
memary (o the CPU main mamory. Thethird sal
of controls is used lo specily address, read and
write saquances to the STIC when the systemis
in the CPU-controlled mode. Video outpul
codes (rom the STIC are applled to the color
osclllator/master clock generator for processing.

1-10. GRAPHICS MEMORY. The graphics
memory consists of a graphics read only
memory (ROM), Manufacturers Type No.
RO-3-8503, and two graphics random accoss
memories (RAMs), Manufacturer's Type No.
3538, The two graphics RAMs are connected to
the graphics ROM by an B-bit static address
bus. Address, read and write sequances ara
applied to the graphics ROM by the STIC. Qut-
put from the graphics memory Is applied to the
14-bit secondary data bus.

-
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1-11. COLOR OSCILLATOR/MASTER
CLOCK GENERATOR. The color osclllator/
master clock genarator, Manufacturer's Type
No. AY-3-8915, decodes video inputs from the
STIC and generates clock signal for system
control. Oscillator frequency input is applied
by a 7.158090 MHz crystal with an associated
trimmer capacitor. The clock generator pro-
vides a 3578545 MHz clock signal output. Video
information from the STIC is applied 10 five
Inputs to produce composite sync, color burst,
line blanking, screen blanking and video out-
puts. The analog outputs of the color oscillator
are combined by four external precision resis-
tors 1o provide a composite video signal to the
RF Modulator.

1-12. SYSTEM RANDOM ACCESS
MEMORY (SYSTEM RAM). The System RAM
is a dual port interface, 18-bit wide storage area
which serves as the control decoder for CPU
control data. The System RAM receives data
from the CPU via a 16-bit bidirectional time-
multiplexed bus. The direction of data travael is
always from the CPU to the graphics memory
except during a bus reversal condition. This
condition is indicated whan the CPU requests a
read from a graphics address on the 14-bit
graphics bus. A 3-bit control bus from the CPU
provides strobe signals to the System RAM for
the on-chip address latch and main memory
area,

1-13. PROGRAM READ ONLY MEMORY
(PROGRAM ROM). Thainternal program area
is comprised of an executive ROM, Manufac-
turer’s Type No. RO-3-9502, and a scratch pad
memory, Manufaclurer's Type No. 3538,
associated with the program ROM. The execu-
tive ROM contains system operating data. Sys-
tem program data from the executive ROM is
transmitted along a 16-bit bidirectional data
bus. The program ROM contains program data
commaon to all external programs. Data from
the program ROM |s transmitted along a 16-bit
bidirectional bus. A scratch pad memory RAM
associated with the program ROM is provided
for computation of Program ROM data. Inter-
connection of the program ROM and the
scralch pad memory RAM Is accomplished
through a 14-bit bidirectiona! data bus.

1-14. PROGRAMMABLE SOUND GEN-
ERATOR. The programmable sound genera-
tor (PSG), Manufacturer's Type No. AY-3-8914,
is a large scale integrated circult (LSI) designed
to produce a wide variety of sounds. All control
signals to the PSG are provided by the CPU
Two B-bit general purpose 1/O ports are pro-
vided for user interface via the hand controllers,
PSG output is applied at three independently
programmed analog outputs. The output of the
PSG is applied lo an AF modulator for audio
output through a television sat.

|
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® Figure 2-1

SECTION 2
SYSTEM TESTING AND TROUBLESHOOTING

2-1. DIAGNOSTIC TEST ROUTINE. The
diagnostic routine should be performed befora
disassembly of the Master Component. Per-
form the diagnostic test routine as described
below:

a. Test Procedure. Lipan insertion of
the MTE-201 Test Cartridge and depressing the
resat button on the Master Component (M/C),
the unit will proceed through a serfes of checks
on the CPU (Ul) and areas accessible by it. This
automatic lest sequence takes approximately
10 saconds to complete.

{1} Atthe completion of the above test
sequence, the Hand Controller test display will
appear as shown in Figure 2-1,

(a.) Press each key on the Hand
Controllers, one at a lime and verify that each
corresponding test image turns from yallow to
white whan the appropriate key is depressed.
NOTE: The right Hand Controller will atfect the
left test image and vice versa.

{(b.) Press the top side buttons on
the Hand Controllers one-at a time. Make sura
that tha pair of Fs changa from yallow to while.

(c.) Press each lower side buttonon
the Hand Controllaers one at a time and sea that
the letters L and R change from yellow to white.

(d.) Dapress the directional disc on
each Hand Controller and a white arrow will
appear in the black circle. As the directional
dise is rotated, the arrow will rotate. Check to
see thal the arrow points in 16 different
diractions.

(e.) Check the row of colored boxes
for similarity as listed in Figure 2-1.

If any of the operations do not occur as described
it indicatles either a defective Hand Controller or
Sound IC (UB).

Nexi, depress the digit keys 1 and 9 simuita-
neously on either Hand Controller and the test
sequence will proceed to the sound checks.
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(2) Verify that the following sequence
of sounds is heard!

[a) A high note stepping dawn
through five octaves (repeated three times).

(b.) Random noise (hissing) stari-
ing at a high volume and diminishing until
silenced.

{c.) A single tone, starting at a high
volume and diminishing slowly.

(d.) Two gunshols, one at normal
volume, the second at hall volume.

It all of these sounds are heard as described,
depress the CLEAR key on either Hand Con-
troller. In the event any part ol the test has
falled, depress the ENTER key. (NOTE: The
tast sequence cannot be advanced il the
CLEAR or ENTER key is depressed while
sounds are being genarated. )

(3) The next segment of the ftest
presents a series of patterns, ending with the
patiern lllustrated in Figure 2-2. Check colors
in the test pattern against Figure 2-2 far simi-
larity and delinition. If test patiern accuracy is
satisfactory, press the CLEAR key. Il it is
unsatislactory, press the ENTER key.

i

C ¢

|E 2

CLEAR = OK, ENTER = BAD
1:17

FFFFF-rﬂvrrvnuE
SEgeivig
i

g

E

Figure 2-2
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(4) The next portion ol the test
sequence is a pattern of colored blocks with the
two larger biocks altermating with the words

i ODE TWO on a red background, as illustrated
n Figure 2-3, Check colors In tesl pattern
agains! Figure 2-3 for similarity and definition,
It test pattern accuracy is satisfactory, press
the CLEAR key. I it is unsatisfactory, press the
ENTER kay.

Figure 2-3

2-3
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(5) The last pattern of the test altar-
nates between the letters F/B and VIS. Press
the CLEAR key for a satisfactory indication.
Press the ENTER key for an unsatisfactory
condition.

I no failure has been detected, the title paga for
Baseball will appear; this indicates the M/C has

passed all the automatic and operator tests,

U] [
U4
.| FAILURE!
&1 — —
Figure 2-4

In the event a failure has been detected, instead
of the title page being displayed, a display as
shown in Figure 2-4 will appear. Dapending on
the fallure code datocted, the suspect 1CG will
fiash In Red and Blue indicating the most likely
defective |C.

The naxt test is an actual game check lo con-
firm tha functional operation of the M/C. When
the title page for Basaball is displayed, follow
the Instructions provided with the MTE-201
Test Cartridge to play % an inning of baseball.

Upon successful operation of the baseball
game, the test routine for the Master Compo-
nant is complete.

The reason the Baseball game is utilized is
bacause the Baseball makes full use of the
digital/memaory facilities of the M/C.



MTE-201 FAILURE CODES AND CAUSES

FAILURE DESIGNATED OTHER POSSIBLE
CODE Ic DESCRIFTION IC FAILURES

A US (GROM) Check SUM Graphles ROM L2, u4g, us
B U8 [SROM) Chack SUM System ROM 1
Cc U3 {(PROM) Check SUM PROGRAM ROM u1
D U4 (STIC) Memary test of STIC Uz, us
E UB (LGRAM) Memory test of Lower Graphics RAM U4, Us, U2
F U7 (UGRAM) Memary test of Upper Graphics RAM L4, U2, us
G U2 (SRAM) Mamaory test of SYSTEM RAM La, us, U1
H U12 (SPAD) Memory test of SCRATCHPAD RAM Us, U1, u3
J LI (PSG) Memory test of Sound IC g, ut, u3
K L4 (ETIC) Interaction test of STIC IC
N L4 (STIC) “Solid Test" varifies that all 64 peoints on

all 8 moving objects react to interaction U2
(o] U4 (STIC) Verifies that all 4 quadrams of the

colored squared mode register intar-

actions in all colors, but clear. L
P U4 (STIC) Verifias that the top left and bottom

right comner of the screen register proper
interaction at all offsot positions.,

9] L4 [STIC) Uses interactions to verify that X zoom
functions.
R Lid {STIC) Lises intaractions to verify that ¥ zoom
functions.
s U4 [STIC) Usas interactlons to verify that Y mirror
functions,
T U4 {STIC) Lises interactions te verify that X mirror
functions.
u U4 (STIC) Uises interactions to verify that full/half
height objects functions.
v Li4 {STIC) Uses interactions to verify that 8/16 line
objections functions uz
W U4 [STIC) Color priority test
=X U& (PSG) Manual fall of audible test
i U4 (STIC) Manual fall of visibility of foreground/
background priority
7 U4 (STIC) Manual fall of mode one/mode two visual

“Pass or fallure is determined by operstor/technician performing test

NOTE: IF MULTIPLE FAILURE OCCURS, SEE THE RECOMMENDED SUBSTITUTION
SEQUENCE FOR LOCATING THE DEFECTIVE ICs (Pg. 2-9)

2-5




When the Hand Controller test is displayed,
instead of depressing keys 1 and 8 simulta-
neously to continue the test sequence, You
may access the following programs:

INDIVIDUAL TESTS:

Depress keys 1 and 7 simultaneously and an
individual test menu is displayed. The left
Hand Controller is then used to enter the selec-
tion number io determine the tesl o perform.

Depress the CLEAR key to remove effoneous
selection number entry.

Depress the ENTER key after the input of the
selection number, o perform the entry selected.

The tests are as follows:

Selection
MNo.

Tesl Performed

13
L

bee SN T LY T

1.

Return 1o Hand Controller 1ést display.

STIC automalic Tests—Pearform the lesis
on the STIC which do not requine aperatar
intervention. These tests are those of
which valid responses from the STIC itsell
can be detected by the CPU.

Memory test of the System RAM.
Memory test of the Sound IC (PSG).
Check SUM test SYSTEM ROM (SROM).
Check SUM test PROGRAM ROM (PROM).
Check SUM of GRAPHICS ROM.

Memory test of the LOWER GRAPHICS
RAM.

Memory test of the UPPER GRAPHICS
ET R

Memory test of the SCRATCHPAD RAM
(SPAD).

Audible test of Sound IC {P5GE).
Visual verilication test.

2-6

Upon successlul completion of some al the
individual tests selected, a small Blue symbaol
will appear at the bottom of the display. If a
fallure iz detected, a failure code will ba dis-
played on the screen. To éxil the program,
selegt 0, which will return the operator 1o the
normal test routing.

TEST CARTRIDGE CHECK:

Depress keys 2 and 8 simultansously and a
checksum for the MTE-201 lest cariridge will
be displayed. The display should look like this:

“CART CHECKSUM LO ="
‘00002371677
“"CART CHECKSUM HI =~
“00003372642"

If any other numbers appear or the numbers
differ, it indicates a failure in the test cartridge
and another caritridge should be utilized.

2-2. CUSTOMER'S GAME CARTRIDGE
TEST. Test the customar's Game Cartridge as
follows:

a. Verily that Master Component Is con-
nected to ielevision set as outlined in the
operating instructions (Page 01-1).

b. Sel the Antenna Switch Box to
GAME. Insert customer's Game Cartridge in
Master Component and depress the resel
switeh. Check for mistake in letlering on litle
picture, jumbled playhield or unwanted
characters.

c. Il problems occur, remove customer's
Game Cartridge and check Master Componant
with a known-good Game Cartridge.

d. With the known-good Game Car-
tridge inserted, if problems are not obsarved,
ihen the customer's Game Cariridge is defec-
tive. If problems are still observed, trouble-
shool the Master Componant.
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2-3. RECOMMENDED TEST EQUIPMENT
1) Dual Trace Oscilloscope
2) Digital Multimeter
3) Frequency Counter
4) Color Talavision
5] Heat Gun
8) Diagnostic Test Cartridge (MTE-201)

7) Basic Electronic Hand Tools including
Soldering/Desoldering Equipment

2-4. POWER SUPPLY TEST. Test (he
PCB-Power Supply as follows;

a. Disassemble the Master Componani
in accordance with Section 3-3. steps a.
through 1.

b. Plug in Master Component (M/C)
power cord and set Power ON/OFF switch to
ON.

¢. Refar 1o Figure 2-5 PCB-Power
Supply test points locations. With a DVM check
for +5V £ 0,15V DC at TP2. (The voltages are
referenced to ground TP1.)

d. Check for+12v DC 036V DC at TPA.

e. Check for +18V DC : 1.25 DC UN-
LOADED at TP4 (nonregulated +18V DC
source).

I. Check for -2.1V DC = 0.15V at TPS
{early production units below serial numbar
113899, the voltage will be <33V DC.CR8isa
3.3V zener diode in early production units).

g. 1 all the voltages are correct as speci-
fied above, troubleshoot the PCB-LOGIC
assembly. If any incorrect voltage measure-
ments were obtained above, proceed with the
following steps to Isclate the defect:

_| FEUNAL CHNTReMA Fi3
|n-| TG GAT0 AT
R

—{ 5 }-

Figure 2-5 Test Points Location Diagram

i 2 B A e SRR O SRR

------------------------------------------- AL EE

..... +16V DC TEST (Non-Regulated)
ceeseaes =21V DC TEST (Early Production -3.3V)

---------------------------

GROUND
veananens va¥ DC TEST
+12V DC TEST

S A T N



h. Disconnecl the 5-pin connector (17,
Figure 6-1) of the power transtormer assambly
from the PCB-Power Supply. With a DMM
measure the AC voltage across pins 1 and 3 of
the connector. The AC voltage should be
batweean 7.6 and 9.4V AC AMS.

i. Verify that the AC voltage across pins
2 and 3 of the connector is batwean 7.6 and 5.4V
AC AMS,

J. Verity thatl the AC voltage across pins
4 and 5 of the connector is batwean 15.3 and
18.7V AC RMS.

k. If the AC voltage measurements are
within the specified limifs, troubleshoot the
PCB-Power Supply. If the AC voltages are not
correct, check or replace the power trans-
former, ON/OFF switch, wiring assembly.

NOTE: IF THIS PLUG DIFFERS FROM THE
TYPE ENCOUNTERED, REFER TO WIRING
DIAGRAM IN SECTION 5 FOR CORRECT PIN
IDENTIFICATION.
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2.5 MATTEL INTELLIVISION MASTER
COMPONENT TROUBLESHOOTING GUIDE.
This guide is provided as an aid for trouble-
shooting the MATTEL INTELLIVISION MAS-
TER COMPONENT. The gulde contains &
chart listing the problems usually aflecting
the Master Component, the causes of tha prob-
lems and guidelines for correcting the prob-
lems. This guide has been written with ihe
assumption thal the sarvicing technician has
the ability to follow good slectronics troubla-
shooting practices and procedures, especially
with digital logic circuits and MOS devices. It
is also assumed that the servicing technician
has the equipment, prints and tools required to
properly service the Master Component.

The guide was developed toallow the servicing
technician to repair the Master Component
elfliciently. The first causes listed are aither the
moslt common causes of the problems or
causes that can be corrected with the Master
Component assembled. After gaining expari-
ence sarvicing the MATTEL INTELLIVISION
MASTER COMPOMENT, the sarvica techni-
glan should be able to idenilily and correct
problems withoul using the troubleshooting
guide.
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SUBSTITUTION SEQUENCE OF
PLUG-IN ICs ON PCB-LOGIC

Symbol No.  Manufacturer’s Type No. Function Part No.
1. uz RA-38600 SYSTEM RAM (0088-0530)
2. u4 AY-38800.1 STIC {0098-0640)
3. u1 CP-1610 CPU (0098-0520)
4. ug RO-3-9502-011 PROGRAM ROM (0098-0670)
5. 3 RO-3-9504021 PROGRAM ROM (DO9B-0620)
6. us RO-3-9503003 GRAPHICS ROM (0098-0570)
7. ue AY-38914 SOUND (PSG) {0088-D660)
B. u1lo AY-38915 COLOR (0028-0680)

* Always use a known-good IC.

» Always follow proper procedures and precautions for
handling MOS devices.

® Be sure of correct IC orientation and pin Insertion,

= Change only one |C at a time and leave In the known-good
IC until the faulty IC is found,

28




SYMPTOM SUSPECT REMEDY
Snow on TV [with or without| Tha TV channel and Master Component Sat 1ha TV VHF chammal switch and
dimgnaostic test pattern channel sglector switch do not agres. Mzzter Component channel selectar

visible)

switeh 1o the same channel,

Thea Mater Component is not energized.

Ensure the Maztar Component i con-
pacted to s 120V AC B0MHr power soures
and the QON/OFF wwitch is an,

The mvienna sslector piitch (B net a6t 10
“GAME™ or ks defwative,

Sat thit wwiteh to "GAME™ o replace |1
required.

The comxlal AF eable is not connsctnd
properly or b delective,

Connect the cable correctly o replice

Soider bridges or forelgn mteriats are
causlng shorts,

"Inspect for wolder bridges or formign
rnterinle i the Marter Componient.

The Modulastod PCE-LOGIC iy delective.

"Connsct s known-good modulatos n
parallal with the moedUlatar, Conneat the
AF catilé to the known-good modulator
and touch the coses together. If this clears
the prablom, replace The modulstor,

* The moduleres VO i ot <6V DC.

*Troubleshoot the VGG line.

The +12V DC supply s defestive,

*Troubslsshoot the 13V DC supply and
digtribution systoms on the PCB-Power
Supply and PCB-LDGIC.

The transformer ar poser switch emembly
ki dhefactive.

*Troubleshoot the assembly for opens and
sharts.

Groy-white scieen with ND
lMash obssrved on the TV
screan when the resst
wwilch s deprased,

The STIC IC (UA) VCC jumper wime i
disconmected from the PCE-Powsr
Supply.

*Regonnect the jJumper wire,

The clock polse circuit Is not funotharing.

*Troublashoot the clock pulss sircuit using
the following as a guideline:

1) Substitute STIC IC 1U4) with a known-
good I1C.
2] Bubstiturte the Color 1C (LI0) with 8

known-pood |C.

3} Chwck for the following on the
STICIC (L) Pin 40 = +5.5V DC, Pin
20=-2.1¥ DC.

4] Chack for +5Y DC on Pins, 12, 16 and
17 of U0 (Calor ICH.

5] Check for ground on Pins 1 and 17 of
U4 and Bin 1 of L0,

81 Check the PCB-LOGIC clock pulse
circuity for opem and thort,

T} Check capacitors C1 and G2 an the
PCE-LOGIC.

Bl Replece Crystal X1 on the PCELOGIC.

Solder brioges or foreign material causing
short on the PCB-LOGIC.

*Ramove any forsign material or solded
bridges.

*HAequires ditassemibly of Mastor Campanent to elfsct iopair.

2-10



flash ocourring on the TV
. scraen when the reset
wwitch ks dopressad,

SYMPTOM BUSPECT REMEDY
Gray-white wresn WITH The teit cartridge iy incormectly insermd Insert the cartridge correctly,
into the Master Companant.

The Master Componant cartridgs yocket is
defective,

Vigually inspact the socket Tor bent ping,
fongign msternal, e,

Dafoctive tegt cartridgs.
Mo clock pulses ¢ Incorrect elock pulies
%FGE-LDGFC I 1 (CPU) Pins 37 and

Try snother cartridge.

*Check far 3.3V DC drop scross PCE-
LOGIC poner diode CRZ, Check for + 16V
DC ot the junction af PCR-LOGIC resistors
A2 and R16, Chack ping 1 and 3 of 1IC U11
tor clock pulse input, If no fnput, replace
ETIC IC (L) en PCE-LOGIC. Check diodes
LR3I and CRA, On PCE-LOGIC check zaner
diods CRE. On PCB-LOGIC chack trantis-
tors 01 and OZ. 11 1C U1 has clock input
on pird 1 and 3 but no ocutput on ping 2
and 4 and the discrete componmnt sre 0K,
replace U1,

+5Y DC supply problema.

*Troubleshoot +5Y DC supply snd distribu-
tion- pathi,

A detective plugin IC on the PCE-
LOGIE.

*Troubleshoot the plug-in 1Cs using the
recomimanded saquence ot the beginning
of this chart. Observe Ingortion snd removael
[P BCEL TIONE.,

A anldered-in 1T i dafective.

"Cheok the truth table for each 10, & prob-
leer weith 1Cs L3 or UTE can be deter:
milnad by remaving 1Cs U2, U3, US, L6,
LID and the test cartridge. If a LOGIC 1
is then messured at pin B of U113, than
Lh:ﬁﬂﬂﬂlm I in atther & defective LT3 or

Tha PCB-LOGIC bus cantral signaly are
nat furetioning when chacked at Pine
3.4 and B of IC L {CPLI,

*Using the cirouit schematio, check sl
supply voltages for U1 [CPUT and LUIZ
[S¥STEM Raml.

Soldar bridges or foreign materinhs cawaing
shorts,

*Intpect the Master Component PCBs and
circuits for foreipn matesisl or solder
briciges,

Incorrect, extra, or missing
witheo paTIsiTE OF charsctsr

Orer or mooe 1Cs are defective on the
PCE-LOGIC

*Tast the SYSTEM LOGIC using tha MTE
201 diagnostic test, Raplece PCB LOGIC
|Cs a5 required. Re-perform the disgnostic
tert o verifty the falled IC. Most of the
grephic problems are caused by PCB-LOGIC
1S L2, U4, LB, U7 and L.

The OC Power Supply is defective.

*Check all Power Supply voliages on bath
the PCE-LOGIC and PCB-Power Supply.

Solder bridges or forslgn material
caLaing shorts.

*Inspect the PCB-LOGIC for foreign material
or wokder bridges.

The test cartridge |s dafuctive,

Try anather cartridgs.

*Requires dissssmbly of Master Component to effect repair,
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SUSPECT

REMEDY

Digtorted TV picture

Interference from o noarby operating tele-
wislon tranamirter,

Switch the televizion and Master Compo-
nant 1o the other channal snd/or dis-
ponnect the sntennag wire fram the
antanng saiteh ba.

Tha test sotup I5 incorrect.

Chirck all telavislon contrals, check all teat
connections, chack far Dt
the TV VHF channel sslactor and the
Master Component channel selnchor.

STIC IC (L] ar Color IC {U10) on PCB-
LOGIC is dafective,

*Chacl thess 1Cs maing the substitution
rrethad.

Defective modulstor on the PCB-LOGIC

*Connest & kaown-good madulstor in paral-
lel with the modulator. Connect the AF
cabile 10 tha known-good modulator and
towch the two modidlaton cases togethar.

If the problem clasm, replscs this modulator.

Balder bridges or foreign materisls esusing
thorts.

* Remowe aovy solder bridoes or forelgn
L LR

Mo Sound (picture snd

TV volums turmed down,

Check tha TV volums satiing,

video DK}
Sound 1C (U} an PCE-LOGIC ls defectiva. | "Check LIS by subwtituting 1C with & knosan-
good Sound 1C.
The moculator on the PCE-LOGIC is * Flrst chach the sucio Inpul lvad on thie
defective. modulatar for signal. 11 signsl iy present,
connect a known-good modulator in
parallel with the modulator, Connact the
AF cable to the known-good modulston
andd touch the two moduleton eases to-
gethor, Aaset the PCB-LOGIC and restar
the cilagnostic test. If the sound ks OK,
raplaca the modulator.
Dalective muedio disorets companmnis on *Troubleshoot the sudio crcults an the
PCB-LOGIC. PCE-LOGIC,
Solder bridges or foreign material causing * Remaove iy solder bridges or lorsign
wharts. mwterialy,
Hand Controlber The Hand Controller is defective. *Substitute & known-good Hand Controller
rmalfunctinn for the suspected Hard Controller amd

parform the Hend Controllar test.

The Sound |C {U8) i defective on PCB-
LOGIC.

*Substitute s known-good LG,

The 9 Pin connecior from the Mand Con-
troller or associated traces are defective,

*Check the D Fin connector pnd sssociated
traces on PCE-LOGIC.

Ot PCE-LOGIC |Cs wre datecti,

*Utilizing the substitution methad, check
1Cs L4, U2, UT, UG end U3, I several
hand control test pattern numbers and
birtters are white and none of the previous
staps corrects the problem, replace 1C U112
on the PCB-LOGIC. If thix does not correct
the problem, replace |C U1 1,

| * Aequires dizassembly of Master Component to effect repair.
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SYMPTOM

SUSPECT

REMEDY

The picture suddenly goes
balank dusring tha disgnostic
ST,

The test carteidpe i defective.

Try anather cartricge. Also check the
Master Companent cariritge socket,

One or mone plug-n 1CE ame defactive,

* Using the recommended substitution
feceanc, check the mug-in 105

The PCB-LOGHS rewet switeh 4 detective.

*Check the reset saitch,

The PCB-LOGIC Power Ribban cable is
defective.

*Check the Power Fibbaon coble for
breskage, opens, sic.

The PCB-LOGIC Crystal X1 is dalective,

*Check the crystal by GENTLY tapping
it and abiErging tha pleture.

Foreign material & causing & short.

*Inspect the Master Componont Tor foreign
muaierisly,

Picture action frears-up

One of more of the plug-in 1Cs are
dafactive

*Using the following sequence, replace the
tallowing 1Cs using the tubstitution methoed
LY [CPU), U [STIC), L2 (SYSTEM
RAM), UD (SYSTEM ROM| and U3 [PRO-
GRAM ROM).

Ther tast caetricge is dofective.

Try another cartridge,

Tha Master Companant cartsidgs sockst
in defective.

Inspsct the cartridge socket for bont ping,
foreign materials; #ic.

PCH:LOGIC shanmal selec-
tor switch does not oparate
corraatiy.

The wwitech i defective,

*Repnir or replace the redtch as requined.

The rodulstor s detective.

*Chack the modulstor oo the PCE-LOGIC,

The plcturs hes the wrong
colors or no ealor.

The TV controls are set wrong.

Chsck all TV contrals,

The test connections ar mak ing pood
coitaci.

Check all test connpctions.

Tha cryntal (X1] s at the wrong freguerncy.

*Check thae irequancy 8t PCB-LOGIC IC
LM {STIC) Pin 15 1t should be 3,570,545
= V00 He: Adjust the fraquency by adjunts
ing tho varisble capacitar (C2),

STIC IC {L4) ar Colar 1S (U0} s
dafective.

*Check U4 snd L0 using the subsitution
marthod.

Soldar bridges or foreign material cauing
a short,

*Ramove pvy solder bridges or foreign
material.

*Requires disassemnbly of Master Component to effact repalr.
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SECTION 3
DISASSEMBLY

3.1 GEMERAL. Before disassembly of the
Master Component, perform the lesling pro-
cedures detailed in Section 2 to determine the
most likely cause of the malfunction. Dis-
assemble the Master Component only to the
axtanl necassary (o accomplish repairs.

3.2 The following paragraphs provide
procedures for complele disassembly of the
Master Componeant. Modity tha procedures as
necassary to accommaodate the extent of dis-
assembly required. Disassembly procedures
are kayed (o the exploded view lllustrations in
Section 6 (Page 6-3).

WARNING

MAKE SURE THAT THE MASTER COMPO-
NENT IS UNPLUGGED FROM THE POWER
SOURCE BEFORE DISASSEMBLY. REMOVE
THE CARTRIDGE FROM THE SOCKET AND
DISCONNECT THE RF CABLE FROM THE
MODULATOR OUTPUT JACK.

NOTE

Disassamble the Master Component in aclean,
well-illuminated area.

3.3 DISASSEMBLY OF CONSOLE AS-
SEMBLY. Refer to Figure 6-1 (Page 6-3) and
disassamble the console assembly as follows:

a, Remove six Phillips-head screws (1)
securing top housing assembly (8) to bottom
housing assembly (21). Avoid damaging the
Hand Controllers whan turning the Mastar
Companent over to remove the screws.

b. Remove power ON/OFF knob (4)

from top housing (8) by gently pulling cap
upward.

€. Lift top housing (8) off bottom hous-
ing assambly. Slide hand controllers {11)
through openings in top housing.

d. It is nol necessary to remave infays
(2. 3), fastenar (5), reset button (6) or spring (7)
from top housing (8) unless replacement is
required.

e. Remove six screws (9) securing tray
{10) to bottom housing assembly and remove
tray. Keep the tray screws separaled from the
housing screws because thay are dilferent
sizes

I. Carefully disconnect the 5-pin ribbon
cable (42, Figure 8-3) and 2-pin connector (58)
from the power supply board assembly (14,
Figure 6-1)

g- Lift the logic board assembly (12)
straight up out of the bottom housing assembly
Carglully disconnect the hand controller
assemblies (11) from the logic board assembly,
noting position of hand controller connectors
and routing of cables for proper reassembly.

h. Disconnect the 5-pin conneclor {17}
from the power supply board assembly (14),

i. Remove two screws (13) securing the
power supply board assembly (14) to the bot-
tom housing assembly. Remove (he power
supply board assembly and insulator {15).

|. Remove four screws (16) securing
transformer/switch assembly to bottom hous-
ing assembly. Note routing of wiring lor proper
reassembly, and remove transformer/switch
asgsembly. Do not separate transformer {19).
switch (18) and connector (17) uniess replace-
menl of component is necessary (refer to
Section 4).

3-4. DISASSEMBLY OF HAND CON-
TROLLERS. Refer to Section 4-2 for disas-
sembly and component replacement instruc-
tions on Hand Controllers.
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SECTION 4

REPAIR, REPLACEMENT AND ADJUSTMENT

4.1 GENERAL. The following
paragraphs provide procedures for
repairing defective assemblies, re-
placing defeclive components, and
performing circuil adjustments

4.2 HAND CONTROLLERS.

IMPORTANT: Make sure for-
cign malterial . . . dirl, dust, etc., does
not come In contact with the clrculi
malrix or other plastic parts.
Unplug Master Component from
power source. Disconnect swilch
box cable.

a8, Disassembly: Turn Ihe
Hand Contraller upside down an a
flat surface and hold it firmly. Uisaa
Phillips-head screw driver 1o re-
move the 4 screws. Remove bottam
screws first. Set all 4 screws aside
in a safe piace. Refer to Figure 4-1
below

AT

Figure 4-2



1) While holding the top and bottom
housings togather, turn the Hand Controlier
right side up. Set it back on a fiat surface. (See

Figure 4-3

2) Carefully lii the top off and sot it
aside. Hold tha number keypad and the Gold
Directional Disc in place with one hand,

3) Ramove the Gold Directional Disc
and Spring.

4) Aemove the Action Buttonsg from
both sides.

5) Remaove the static shield and the
circult matrix from the lower housing. (See
Figure 4-2.)

&) Remove the cable from the lowor
housing by lifting the cable strain relief up and
out of the housing. Pry up the cable connector
block from its mount in the housing. CAUTION:
Be careful not to touch or bend the metal
prongs. (See Figures 4-4 and 4-5.)

T) It bottom housing has a ralsed lip
around the directional disc guldepost, replace
the boitem housing.

Figure 4-5




b. Component HReplacemenl and
Reassembly.

1) Place the replacement cable
assambly in the lower housing as shown in
Figure 4-4 and 4-5.

2) Make sure the replacement cirauil
matrix is corractly folded as shown In Figure
4-6 below.

( g
Il

AR
i

=~
A0 IR
=

Figure 4-6

Apply foam tape (2609-8158) to circult matrix
as required. Refer to Figure 4-7. Install the cir-
cult matrix as shown In Figure 4-2 and make
sure it fits snugly over the top and botlom
posts,

Foam tape Is to be applied directly to the folded
circult matrix. Tape is o be capiured between
matrix and domed legend, and pressed to
secure its position. Refer to Figure 4-7.

CAUTION: AVOID EXCESSIVE
FOLDING OR HANDLING OF THE
CIRCUIT MATRIX.

== s
FOAM TAPE n// of et S
.:""; -

_.- \\‘}\
1 i\\'
iy

Figure 4-7 Foam Tape Replacement
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3) Install the static shield over the 7) Mount the spring and Directional
folded circult matrix, making sure the posts go Disc. Refer lo Figure 4-2.

through both sets of holes (shield and matrix). 8) Before reinstalli
ng the tap housing,
. Refer to Figure 4-2. Hold the matrix and shield make sure the circuit matrix and keypad :r?n

in place with fingers. securely in place so that the top and bottom
4) Install the kKeypad over the matrix holas fit over the small brown posts. See Figure
sad static shield. Again make sure both posts 4-9.
) go through keypad holes.

5) Check that! the componants are
cormectly installed. Placa the washer under the
top layer of the circuit matrix and over the
directional disc post a5 shown In Figure 4-2.

B8) Presgs action buttons lirmly in posi-
tion. The scalloped edge should be on the
BOTTOM, FACING INWARD. Tha buttons will
anly fit one way. Hefer to Figure 4-8 below,

Figure 4-9

9) Install the top housing. Hold the top
and botlom securely together while you turn
the Hand Controller over. Repiace the 4 screws,
TOP SCREWS FIRST. Tighten until firmly In
place. This is Imporant to make all the circuit
connections. DO NOT OVERTIGHTEN.

10) Connect the Hand Controlier to a
Figure 4-8 working M/C and using the MTE-201 Test
Cartridge, check for proper operation.




4-3. LOGIC BOARD ASSEMBLY.

(1) Refer o Figure 4-10. Carefully
unsolder and remove logic board shields.
NOTE: WHEN UNSOLDERING THE SHIELDS,
BE SURE THAT EXCESS SOLDERDOESNOT
CAUSE ANY SHORTS ON THE LOGIC
BOARD COMPONENTS AND TRACES.

(2) Inspeci circuit board for evidence
of broken ar peeling circuil traces.

(3) Inspect components on circuit
board for evidence al charring. swelling, arc-
Ing or shorting.

(4) Inspect connectors for bent, bra-
ken or missing connector pins.

(5) Make sure all socket mounted ICs
are Tully seated in sockels. Make sura thal heat-
sinks on 1Cs U1, U2 and U4 are securely attached
o the ICs.

(B) Inspect all jumper wires for evi-
danca ol burned or frayed insulation. Make
sure all jumper wires are securely soldered to
circuit board.

(7) Make sure thalt connecior J5 is
securaly attached to wire.

BLACK SHIELD

[MAY ALSD BE METALLIC)

Figure 4-10

4-5

4.4 POWER SUPPLY BOARD ASSEMBLY.

(1) Inspect circult board for evidence
of broken or paeling circuit traces.

(2) Inspect components on circult
board for evidence of charring, swelling, arcing
or shorting

{3) Inspect connectors for bant, bro-
ken or missing connector pins.

(4) Make sure heal sinks are securely
altached to voltage regulators U1 and U2

(5) Make sure thal adhesive halding
capacitors C1 and C2 in position has not
separaled,

4-5. REPAIR. Repair the Masier Compo-
nent in accordance with the following
proceduras

a. Transformer On/ONf Switch Assembiy
Repair. Repair of the transformer on/off switch
assembly consists of replacing either the
switch or the transformer.

(1) Reler 1o Figure 4-11 for proper
wire color and connections.

{2) Replace any transformers with
damaged wire Insulation

(3) Aeplace defective On/ON switch
utilizing a low watlage soldering iron.

METALLIC FINISH

All tabs

must be soldered

and bhlack paint must

be ramoved to oblain

& good solder conneclion.
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Figure 4-11

b. Printed Circult Board Repair. The
following genaral procedures and precautions
apply to repair of printed circult boards,

{1) Many of the integrated circuits
contained on the printed circuil boards are of
MOS construction which are sasily damaged
from static discharge. To prevent damage due
to stalic discharge, the following precautions
should be observed,

a) All working surfaces must be at
ground potential.

b) Use a low wattage (25 to 40 watt)
grounded tip soldering lron,

c) Repalr personnel should take
necessary antistatlc precautions such as the

. wearing of ground siraps.

Transformer ON/OFF Swilch Wiring Assembily

(2) Support the circuit board so0 that It
will not move or cause the soldering iran to
sirike other componants,

(3} Install new components in the
same position as they were removed,

(8) Inspect and test all resoldered
conneclions:

(5) Use descldering equipment, such
as & solder vacuum, when unsoldering
componants. g

(8) Use aheatsink onsemi-conductor
leads when soldering or unsoldering in the
area.




(7) Remove excess solder, solder
splatter and rosin splatter after repairs are
completed.

(8) Remove sockel mounted 1Cs by
carafully prying out of socket with a small
screwdriver

(9) Insiall sockel mounted 1Cs by
bending IC pins into position over socket holes,
and applying firm, even pressure to |G,

(10) Replace jumperwires with wirg ol
the samea gags.

{11) Reinstall logic board shields as
illustrated in Figura 4-10.

4-6. REPLACEMENT.

a. Replace all componenis and assem-
blles which are damaged beyond repair.

b. Install new heatsinks onvoltage regu-
latars in accordance with paragraph 4-8.4.

c. Install heatsinks on new 1Cs U1, U2
and U4 in-‘accordance with paragraph 4-6.e,

d. Regulator/Heatsink Assembly Re-
placement. Inatall voltage regulators on hoat-
sinks as follows (PCB-POWER SLIPPLY):

(1) Reamowve defective ragulator from
heatsink by removing eyelel or sorew. Fry
defectiva regulator off.

{2) Clean dried tharmal compound ofl
of heatsink.

(3) Apply an even coat of general pur-
pose thermal compound on contact surface of
reguiator.

{4) Position regulator in place on old
heatsink. Secure regulator 10 heatsink with a
sultable screw and nut. Regulalor must ba
sagured tightly 1o heatsink surface to insire
maximum heat transfer.

4-7

e. Integrated Circult Heatsink Replace-
ment. Install integrated circuil heatsinks on
ICs U1, U2 and U4 asfollows (LOGIC BOARD):

(1) Remove heatsink from defeclive
IC by prying off. Application of heat from heat
gun may be reguired to remove heatsink.

{(2) Remove dried thermal bonding
compound from heatsink. (NOTE: May have 1o
neal heatsink 1o remaove.)

(3) Apply an even coat of thermally
conductive apoxy on IC

(4) Place heatsink on IC and apply
sutticient pressure to ensure bonding.

4.8 ADJUSTMENTS.
a. Master Clock Adjustment.

(1) Connect a frequency counter with
a high input impedance to pin 10 of J1 (car-
tridge Jack} and ground or pin 15 of IC U10 and
ground.

{2y Adjust C2 (variable capaciior) so
the frequency counter indicates 373545 MHz
+ 100 Hz.

b. Sound Buzz Adjustment.

{1} With the volume on the television
adjustad for normal listening level, no sync.
buzz should be neard

{2) It abuzz s heard, adjust the sound
coll on the AF modulator for minimum buzz.
CAUTION: Use care not to damage the cora of
the sound coll

{3) If the buzz cannot be reduced loa
satisfactory level, replace the modulator
(2609-4689),

RF Modulator
(2609-4689)



SECTION 5
ASSEMBLY

8-1. GENERAL. The following paragraphs
provide procedures for assambly of the Master
Component. Assembly procedures are keyed
to the exploded views in Section 6.

5-2. ASSEMBLY OF CONSOLE ASSEM-
BLY. Refer to Figure 6-1 (Page 6-3) and
assemble the console assembly as follows:

8. Il disassembled, reassemble trans-
former (19), swilch (18), connector (17) and
associated wirlng in accordance with Figure
4-11 and Wiring Diagram (Figure 5-2).

b. Ingtall transformer/switch assembly
in bottom housing (21). Route wiring as noted
during disassembly. Secure assembly in place
with four screws (16).

c. Install insulator (15) in bottom hous-
ing. Install PCB-Power Supply (14) on Insulator
in boltom housing assembly. Secure PCB
Power Supply to bottom housing with two
soraws (13].

d. Connect the 5-pin connector (17)

from the transformer/switch assembly to the

PCB Power Supply (14) as illustrated in Figures
5-1 and 5-2.

&. Connecl the hand controller assam-
blies (11) cable connector to the PCB Logic
{12) as lllustrated In Figuras 5-1 and 5-2. Routa
hand controller cables in bottem housing
assambly (21) as noted during disassaembly.
Place the PCB Logic in bottom housing
assambly.

1. Carefully connect the 5-pin ribbon
cable (42, Figure 6-3) and 2-pin connector (58)
from the PCB Logic (12, Figura 6-1) to the PCB
Power Supply (14)-as iliestrated in Figures 5-1
and 5-2.

g. Install tray (10} in bottom housing
assembly (21) and secure In place with six

scraws (9).

h. If removed, Install spring (7)., reset
button (6) and fastener (5} on lop housing
assambly (8),

I. Slide hand controller asspmblies (11)
through openings in lop housing assembly (8),
Install top housing assembly on bottom hous-
ing assembly (21).

}- Install glamour cap (ON/OFF knab).
Press firmly into place.

k. Carefully invert console assembly
and sacure lop housing assembly (8) to bottom
housing assembly (21) with six screws (1),

Figure 5-1

51

Connector Installation Diagram
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SECTION 6
PARTS LIST

6-1. HOW TO USE THE PARTS LIST.

a. PARTS IN SHADED AREA AND
MARKED WITH/\HAVE SPECIAL CHARAC-
TERISTICS TO MAINTAIN THE SAFETY PER-
FORMANCE OF THIS UNIT. WHEN REPLAC-
ING ANY OF THESE PARTS, BE SURE TO
USE ONLY THOSE SPECIFIED PARTS,

b. Locate the desired part on Figures 6-1
throwugh 6-4 and note the numerical index num-
ber or refarence designator of the parl, as
applicable,

c. Find the index number or refrence
designator in the associated detailed paris
index.

d. Order replacemeni parts by pan
number with complete description from Mattel
Electronics Parts Department.

NOTE
EQUIVALENT COMMERCIAL ITEMS MAY BE
SUBSTITUTED FORMATTEL COMPONENTS
WHICH HAVE AN ASTERISK (*) FOLLOWING
THEIR PART NUMBER.

6-2. DETAILED PARTS LIST. Replaceable
parts and assemblies for the Mattel Intellivision
Master Component are |llustrated in Figures
6-1 through 6-4 and indentified by index num-

ber In the associated detalled parts lists.

6-3. ABBREVIATIONS. Abbreviations used in this parts list include:

Symbol/Abbreviation
AR
ASSY

REF

wrw

Definition
As required
Assembly

Commercial items may be substituted for
preceding part number

Inch

Thousand

Next higher assembly

Ohm

Microfarads

Picolarads

Reference item; quantity indicated in first
appearance

Volts

Watt

Wire Wound

6-1




. Console Assembly

EXPLODED VIEW ... ...

Figure 6-1
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Fig. &

Index No. Part Numbar Deseription aTry
B-1- CORBOLEABSY (v ptnvame s sanin=snsaiis ess REF
-1 04050832 SCREW, B-1Bx 3/4inm. ...... 1 A e g e s 1
26088719 HOUSING ASSY, Top ..... e e T 1
-2 26094529 TN R I o L e o e e Adra =1 Wy
3 26084519 L R e i St S
4 2608-2139 GLAMOUR CAP (ON/JOFFKNOB) .....0v.. 1
5 04060582 FASTENER, Pushmut ... . ssussssasanass 1
i} 2608.2129 BUTTOM, RaBBE ... .covsrrrrvascrrarivse 1
-7 26084268 SPRING, Resst button . ... ...coccicnasasas 1
8 26096089 HOUSING, Top «ovinnssiisonns e et
-9 0405-0802* SCREW, B-1B x 3/4in cccaccinnanssninsass B
-10 2608-2148 R e e o i s e e ) B e o
-1 2609 9068 HAND CONTROLLER ASSY (see Figure 8-2 ..., 2
fnrhrukml
A2 LOGIC E A
13
=14
15
-16
A7
18
-18
=20
-21

PARTS IN SHADED AREA AND MARKED wrruéﬁrmve SPECIAL CHARACTERISTICS
TO MAINTAIN THE SAFETY PERFORMANCE OF THIS UNIT. WHEN REPLACING ANY
OF THESE PARTS, BE SURE TO USE ONLY THOSE SPECIFIED PARTS,




HAND CONTROLLER ASSEMBLY

Figure 6-2
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MISSING FIGURE 6-3!
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Fig. &
Index No Part Number Dascription any
63- 26099169 LOGIC BOARD ASSY (see Figurs 6-1 REF
for NHA]
«1 26004479 RFESHIELD, Top ..vvvvnnns R S 1
-2 2609-4489 RESHIELD; BOMOM. & v wmavsmis s s ossnsees 1
3 2600.8759 PLUG, O-pin (PAA, PIB) ......cvcccvviancan 2
| 0086-0070" CAPACITOR, 0.01uF {C34 through C38) ,..... (1]
B 0085-1500" CAPACITOR, 0.1uF, 25V, 220% (C3, C4,
C6 through C21, C23 through C25, C29,
e L e e T R 24
6 0088-0690 INTEGRATED CIRCUIT (U7, U8, U12) ....... 3
o 0088.0670 INTEGRATED CIRCUIT (US) ....conveenene 1
8 0088-0640 INTEGRATED CIRCUIT (U4} . .....ovvvrnes 1
3 0080530 INTEGRATED CIRCUIT (U2) ....covvsmes-s 1
10 0089-1030* CIODE, TN4001 (CRT,CRG, CR7) .....ccu.ns 3
1 0085-0781* RESISTOR, 1K, 1/4W, +5% (RE, R17} ........ 2
12 ooes-2110* INTEGRATED CIRCUIT, 7407 {U11) ........ 1
13 D0BE-0426* DIODE, Zener 1OV [CRB) ...ccvvcensannnuns 1
A4 00891050 DIODE, 1N414B (CR3,CR4,CRAR8) ....... rrade 3
15 0089-1140 SWITCH, Momentary comtact (S1) . .cov v nnen. 1
-16 O0Be5-0007* CAPACITOR, 1.0uF, 20V, £20% (C26) . ....... 1
17 0095-0961* RESISTOR, 58K, 1/4W, +5% (R4, R13,R18) .. 3
-1B 0098-1100* TRANSISTOR, 2N3806 (Q1,02) .........0.. 2
-19 0088.1350 FERRITEBEAD (L1, L2} . .ccvvcvrrinmnnine 2
-20 0095-0022° RESISTOR, 10K, 1/4W, =6% (R18} .. . .o cvuvss 1
21 008604256 DIODE, Zener I3VICR2) s s ssivesssssss 1
22 0098-2640" INTEGRATED CIRCUIT, 74LS86 (U17) . 1
23 00850541 RESISTOR, 10022, 1/4W, 6% (R16) ......... 1
-24 00950501 RESISTOR, 880, 1/WW, 6% (R2) .....c0.v. g
25 0099.1360 FERRITEBEAD IL3) .. cvvmrnmrnsrnmrrus L |
26 00980520 INTEGRATED CIRCUIT (U1) .vvvivanvansse 1
27 2609-8399 CONNECTOR, #4pin [J1) ...cvvnnnincacine 1
28 0280670 INTEGRATED CIRCLIT {LG) ...... R e V]
-29 00og-2600" INTEGRATED CIRCUIT, T4LSZT (U113} ...... 1
-30 0098-2520* INTEGRATED CIRCUIT, 24LS00 {LB) ...... 1
31 008s-2120° INTEGRATED CIRCUIT, 74L5125
(U4, 6} . ...... R e i S hes e &
32 0085-0850* RESISTOR, 3005, 1/4W 5% [HEEII ........ 1
33 26084689 HFMDDUMTUH”,..“......“ ..... o

8-7




Fig. &

Index No. Part Number Description ary
6-334 00080620 INTEGRATED CIRCUIT (U3} ...evnvennnnn. 1
35 0095-0890* RESISTOR, 3K, 1/4W, 6% (R24) . .......... At
38 0085-0009* CAPACITOR, 47F, 18V, -10, +60% (C40) .. ... 1
a7 0095.0601* RESISTOR, 18061, 1/4W, +6% (R22) ........ ol
38 0089-0700 SWITCH, Channel sslect (S2) ................ 1
39 0084-0417* RESISTOR, 22K, 1/4W, +2% (R3, R10,R11) ... 3
40 0085-0720* CAPACITOR, 20pF, 16V, 5% (C1) ......... .1
41 0099-0730 CAPACITOR, Variable (G2) .. ....oveneenn. 1
42 0089-0472 RIBBON CABLE ASSY,Spin(P3) ........... 1
43 0089-0151 CRYRTAE D) i iy, 1
44 0085-0722* CAPACITOR, 220pF, 15V, 10%{C33) ........ ]
45 0095.0082* RESISTOR, 18K, 1/4W, +5% (R9) ...... e
48 0084.0329* RESISTOR, 2.7, 1/4W, 2% (R1) ........... 1
47 D0SB-0680 INTEGRATED CIRCUIT (U10) ... .......... 1
48 0085-0008* CAPACITOR, 10 F, 20V +20%
DO OO, BN i e 3
49 0084-0361* RESISTOR,5.6K, 1/4W, +2% (R14) ___ ... .. 1
50 0098-0170° TRANSISTOR, 2N3804 {03) . ...oouvnnennns 1
51 0084-0257* RESISTOR, 4700, 1/4W, 42%(R7) .......... 1
52 0084.0297* RESISTOR, 1.2K, 1/4W, +2% (R8) ..... W
53 00850941° RESISTOR, 4.7K, 1/4W, +5% (R12) .......... 1
54 0084-0381° RESISTOR, 9.1K, 1/4W, +2% (R19) .......... 1
55 0084.0485* RESISTOR, 110K, 1/4W, £2% (R20) . ......... 1
56 0085-0721° CAPACITOR, 680pF, 15V, 20% (C31) ........ 1
&7 0098-0660 INTEGRATED CIRCUIT (UB) . .......0uvnn. 1
58 0089-0008 CONNECTOR, 2-pin {135) - . o0 oo eennnnannn, 1
59 D099-1610* SOCKET, S00IN D - .eronrovebssarsosans 8
80 0099-1530° e T T B e e T
81 0099-1520* SOCKET, IBPINAIP vvvvcneeroinsonsnnsos 2
82 26094259 HEATBINK .o veviassen e v amessnnss N
83 —_ PRINTED CIRCUIT BOARD (Blank) ......... 1



NOTES

6-9




SECTION 7

SCHEMATIC DIAGRAMS AND TECHNICAL INFORMATION

7-1. GENERAL. This section contains
schemalic diagrams illustrating the electronic
circuitry of the Master Component. Technical
data on the Integrated circuits, RF modulator
and power transformer is also contained in this
section. The schemalic diagrams and technical
data should be used, as necessary, 8s an aid In
froubleshooting and repairing the Master
Componenl

7.2. The foliowing diagrams are contained
in this section:

Figure 7-1. PCB-Power Supply
Figure 7-2. PCB-Logic

7.3. ABBREVIATIONS. Abbreviations used in schemalic diagrams Include:

Symbol/Abbreviallon
BAR
BC
BDIRIN
BDIROUT
BORDY
BUSAK
CBLNK
CLK

MSYNG
PCIT
sSD

SR
STPST

Delinition

7-1

Bus to Address Register
Bus GContral

Bus Direction In

Bus Direclion Cut

Bus Data Heady

Bus Acknowledge
Cartridge Blank

Clock

Chip Select

Data Bus

Data to Bus

Data Write Stop

Enabie

Interrupt

Mast Glock

Master Synchronization
Dutpul Disable
Program Counter Inhibit/Trap
Read/Write

Secondary Data
Synchronization Register
Stop Start

Video

Luminance



Logic Board Schematic Diagram
(PCB-LOGIC)

Figure 7-2.

nores:

1) Al wavedorms are shown with the MTE 201
st caririge nstaled

2) All esistances arein ohms.

3 All capacitances are in mirofarads uness.
oinerwise stated

4) This diagram is subject 10 change due to
improvements.
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WARNING:
MOS CIRCUITS ARE SUBJECT T0 DAMAGE FROM

STATIC DISCHARGE

Intenal stalic discharge circults are provided 1o minimize
———setra s gt danagedie o vl onea S schiclchrge

<8t o

Figure 2

Figure 1

635u3ec. 06VPP 0usec  SOVPP
NOTE: Frequency and wava form will con-
stantly vary with sound program
Figure 3 Figure 4

12V P-P

06 sac.

50V P-P

0.3 u sac

NOTE Bolh waveforms are shown from
pins 37 and 38 of U1 to illustrate 180°
phase relationship: Individually, wave-
forms will appear identical.

sesna

Figure 5

0,160V P-P

70k sec

NOTE: Frequency and waveform will con-

stanlly vary with sound program

ild-ups. Indu hed recommendations for
handling MOS circuits include:

1. andle MOS parts only at conductive work stations
2. Ground all assembly and repar tools
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NOTES:

1. ALL RESISTANCE VALUES ARE IN OHMS,
2. ALL CAPACITANCE VALUES ARE IN MICROFARADS.
(3) DIODES CA10 THRU CAR12 MAY BE USED IN PLAGE OF ZENER DIODE GRS
(SEE DETAIL A)

4. ALL VOLTAGES MEASURED WITH AN AC INPUT OF 120V B0MHz.

5. PARTS IN SHADED'AREA AND MARKED WITH A\, HAVE SPEGIAL
CHARACTERISTICS TO MAINTAIN THE SAFETY PERFORMANGE OF
THIS UNIT. WHEN REPLACING ANY OF THESE PARTS, USE ONLY
THOSE SPECIFIED PARTS.

Figure 7-1  Power Supply Board Schematic Diagram (PCB-Power Supply)
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TECHNICAL INFORMATION: CP-1610 (0098-0520) U1
CP 1610*

16-BIT MICROPROCESSOR
FEATURES

B 8 program accessible 16-bitgeneral purposae
registers

® BE basic instructions

® 4 addressing modes: immediate, direct, In-
direct, relative

m Conditional branching on stalus word and
16 external conditions

® Unlimited interrupt nesting and priority
resolution

m 16-bil logic and 25 complamant arithmetic

® Status logic and word carry, overflow, sign,
zero

B Direct memory access (DMA) for high speed
data transfer

B 64K memory using single address
® TTL compatiblefsimple bus structure
# CP1610: 1us cycle time, 2MHz 2-phase clock

Pin Configurations
40 Lead Dual In Ling

T W
o e L
YNNG~ # [ D
T B 3= e
By 4 =
ape = £ Wi 1= T8V
ois | 2 W (=3V)
a1 o W (v
1| = aosY
1] = ETEST
mit 10 [ AEERG
oWz = HALT
- +{7 BCERR
o 0 1 TR
w e T TR
(=F} _i &R (=1
B o 7 [ rDcag
| ¥a ] EBCAY
o ] 1w il ERCAZ
" B [ i FRECAY
Al 1 01
- e

DESCRIPTION

The CP1610 is a compatible member of the
Series 1600 Microprocessor products family. It
I5 a complete, 16-bil, single chip, high speed
MOS-LS| Microprocessor. The Series 1600
family is fabricated with General Instrumant’s
N-Channel lon-Implant process, insuring high
performance with proven reliabllity and pro-
duction history. All members of the Series 1600
family are fully compatible with the CP1610.

The Microprocessor has been designed lor
high speed data processing and real lime appli-
cations. Typical applications Include pro-
grammabla TV games, home computer
systems/home Information cenlers, program-
mable calculaior systems, peripheral con-
trollers, process controllers, intelligent termi-
nals and instruments, data acquisition and
digital communications processors, numerical
control systems and many general purpose
mini-computer applications. Tha Micro-
processor can readily support a variety of
peripheral equipment such as TTY, CRT dis-
play, tape reader/punch, A/D & DVA converter,
keyboard, cassette tape, floppy disk. and
RS-232-C data communication linas,

The CPI1610 utilizes third generalion mini-
computer architecture with elght general
purposa reqgisters to achieva a versatile, sophis-
licated microcomputer system. Tha 16-hit
word enables fast and elficient processing of
alphanumeric or byte ariented dats. The 16-bit
address capability parmits access to 65,536
words in any combination of program memaory,
data mamaory, or peripharal devices. This single
address space oconcept, combined with a
powearful instruction sat, provides an eficient
solution to microcomputer and many mini-
computer-based product reguireaments.

*For more detailed data refer to General Instrument data spacification book.
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TECHNICAL INFORMATION: RA—3-9600 (0098-0530) U2
RA-3-9600*

SYSTEM RAM
FEATURES
8 Memaory area 352 words of 16 bits

® Address counter and control logic for D.M.A.
operation

® Control dacodar (or CPU data control signals

® Memory map comparator and control logic
for additional memaory on 14 bit bus

B Current line buffer — 20 words of 14 bits

® Drive capability on 18 bit and 14 bit bus lor
1 TTL load and 100pF

FUNCTIONAL DESCRIPTION

The RA-3-9800 is a ‘dual port’ Interface and 168
bit wide RAM storage area. The RA-3-9600 con-
tains twenty 14 bit serial data buffer registers
with saparate bus control signals.

The AA-3-8600 memory is 352 x 16 bit con-
tiguous words from address 512-863 with the
graphics descriptors using the first 240 words.
The graphics use only the lower 14 bits of each
word leaving the two most significant bits avall-
able for user storage.

OPERATION DESCRIPTION

The RA-3-9500 RAM accepts data from the
CPU via a 18 bit bi-directional bus which is time
multiplexed with address and data. A 3 bit con-
trol bus from the CPU is used to provide strobe
signais for the on-chip address latch and main
memory area.

The RAM has two operating modes:

Mode 1—0On decoding an interrupt the RAM is
enabled into a bus copy moda. In this mode the
RAM copies the ilower fourteen bits of the CPU
bus onto the graphice bus. The direction of
copy Is always from the CPU and towards the
graphics excapt during a bus reversal condi-
fion. The reversal condition is indicated when
the CPU requesis a read from an external
graphics address on the 14 bit bus. Under this
condition the 9800 will turn its 14 bit bus out-
puts into tri-state and gate the 14 bils bus
through to the 18 bit CPU bus.

Mode 2—i5 selected when the CPU lssues
BUSAK command {(DMA requeast). Tha effect of
BUSAK ingide the 9600 is to resal tha intarrupt
synchranizing logic and to switch the address
decoder from the CPU address register to the
graphics address counter. This countar, which
sequences through the 240 words of graphics
data, will have been previously sel to zero when
the interrupt signal was decoded. When tha
CPU is In the DMA. state, the graphics systam
will prepare to display a new row of twenty
characters and to load the 20 buffer ragisters
within the 9800, For the first cycle of DMA after
interrupt the graphics address counter will be
at zeroand the data at that address is passed to
the 14 bit output. The action of SR3 will enable
the outpul buffers and drive tha 14 bit bua, Tha
twenly shift registers are also loaded at this
time. The negative adge of SR tri-states the 14
bit output and increments the graphics address
counter. The shift registers are alsc clocked at
this time. The SA3 inpul provides twenly posi-
tive pulses to the 9600 and loads the shift
register buffers whila giving the graphics the
firsl row of characters. ‘At the end of the first
DMA cycle, after the CPU Interrupt, the graphics
address counter will be at value 20. The 9600
oparation for the naxt fifteen lines will ba to
clock the 20 shift registers and gate the con-
tanis anto the 14 bit bus under control of the
SA3 input. When tha CPU is running and
BUSAK is a logic 1, the graphics addreas
countsr Is not incremented and il stays al the
value 20. Al the and of the first row ol charac-
ters, the complete DMA opration is repeated
and the address counter will be left at 40.
This sequence occurs for the 12 rows of char-
acters until all 240 have been successfully
accessed,

The operation of SR3, INCREMEMT/TRI-
STATE signal, is to step the shilt register
sequantially through sach of the twenty char-
acters. If the BUSAK signal is low; Le., in DMA,
it also increments the graphics ADDRESS
COUNTER. SR3 disables the 14 bit graphics
bus during the low period.



Al tha end of active picture the STIC issuss an
interrupt request to the CPU. The RA-3-9600
tests for the INTAK® response from the CPU
and usas this signal-as an entry control for a
copy mode batween the two buses. The end of
the copy mode is confralled by the lirstBUSAK
nagative adge.

INTAK equivalent BG1, BC2. BDIR = 1,

Pin Configurations
40 Lead Dual In Lina

Tap Ve
obe: 51 wid 5D
par 52 B0 sp5
spr O w0 pas
sos 4 O pBs
pea O% 3‘-‘E BD4
pae 06 55t 503
spg 07 =0 pea
oz W R #]: ]
Ve CJ9 ?E‘E &
Vo O 10 n Vs
wes O] 10 AL oay
BUSAK O Fy' 801
SR3 )13 M0 sbo
BC1 C]ra 27 Lo
B2 TS M oBth
BDiR & 50 DBl
DB 7 240 pan
S0 8 £330 sD1a
i o 2 sz
[+ R 10 peig

*For more detailed data refer to General Instrument data specilication book.
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TECHNICAL INFORMATION: RO-3-9504 (0098-620) U3

RO-3-9504*

PROGRAM ROM
FEATURES

® Mask programmable storage providing
2048 x 10 bit words

® 18 bit on-chip address latch

® Memory map circultry to place the 2K ROM
page within a 65K Memory area

® 16 bit tri-state bus with higher 6 bits driven
to zero during read operations

CIRCUIT REQUIREMENTS

The RO-3-9504 opperates as the program
memory for systems using a8 GP1610 micro-
processor. It is configured as 2048 x 10 bit
words and contains several features which
reduce the devica count in a practical micro-
processor application.

DESCRIPTION

Fram initialization, the RO-3-9504 wails for the
first address code; I.e., BAR. For this address
code and all subsaquent address sequences
the 9504 reads the 16-bit external bus and
latches the value into Its addrass register.

The 8504 contains a programmable memaory
map location for its own 2K page, and If a valid
address is detected, the particular address
location will transfer its contents to the chip
oulpul buffers. If the control code following the
address cycle was a READ, the 9504 will output
the 10 bits of addressed data and drive a logic
zera on tha top six bits of the bus.

INFUT CONTROL SIANALS

T qulvam

BOIR | mCl | B3 Sisnal g
o o o HACT HAET
@ - i tAm HACT
a 1 o ADAR AAR
& i 1 oTR OTE (READ)
i L o BAR LETY
i @ i (81 -
i i 8 Er -
i i i INTAK -

*For more detailed data refer to General instrument data spacification book.
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TECHNICAL INFORMATION: RO-3-9503 (0098-0570) U5
RO-3-9503*

o GRAPHICS ROM
FEATURES

B Mask programmable storage providing
2048 x B bit words

B 16 bit on-chip address latch )
Pin Conligurations

B Mamary map circuitry 1o place the 2K ROM 40 Lead Dual In Line
page within a 65K memory area Top View
W 8 bt tri-state bus with higher 8 bits driven Vee e wd AW
lo zero during read operalions say O ae 0 ENAELCE
’ O i8]
m 11 bit, static address oulpuls for extarnal m_gs:: l:: :':j g;:s
mMamaory Me Os w7 BAR
a Control signals for external memaory: DB14 L6 3 E NC.
Control sig 9 BIGFY omia O7 34 [ peo
EMABLE
8N paiz Cl= 330 ADDROD
W pEi Os [ 081
® Bus drive capability, 1 TTL load and 100pF he. G 3t £J ADORY
plus tri-state DB 4 W J De2
MG [] 12 4 [ ADDRS
OPERATING DESCRIPTION pea [ 2% be3
: A 21 0 ADOA3
. The device operates in three memory con- ur;x E :; z;gﬂ.::
figurations. These configurations are selected wsvhe o e 23 1 DB
via the inpul control signals. ApDAT ] 7 24 1 ADCR4
oa7 ] ¥ Das
1. When 5F!1 has been pulsed negative, the ADDRA. O] 10 22 by ADDRS
memory i5 located at 12288 (o 14335, The 086 [ = 1 5 vea
exlernal memory |5 addressed at 14336 to -
16383,

§ £ When BUSAK has baen pulsad negative, the
meamanry is located at 0 to 2047, The external
memory i3 addressad al 2048 to 4095,

3, When BAR and DWS are pulsed positive, tha
mamory will nol respond to address bit9 and
address bit 10, which réstricts the memory
to 512 locations: The memory is now located
from O to 511 relative to the current memaory
origin. The extarnal memaory is also address-
able from D to 511 relative to its current
arigin. Configuration three may be relaased

by applying a negative pulse on tha SR1 input,

. *For more datailed data refer to General Instrument data specification book
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TECHNICAL INFORMATION: AY-3-8900-1 (0098-640) U4
AY-3-8900-1*

STANDARD TELEVISION INTER-
FACE CHIP (STIC)

FEATURES

® Qutputs include coded signal timings for
NTSC compatible video signal generation

® Operation from a 3.579545MHz clock

m 8 coordinate addressable foreground ob-
jects on agrid of 167H by 105V ol which 158 x
86 are visible positions

B Foreground objects Independently pro-
grammabile for hall heighl, y 200m, x z00m
and B or 16 character lines high

B Selectabla background display on a matrix
of 204 x 12V using 8 x 8 piclure slemants

®m Capable of accepting data, address and
graphics Information on common multi-
plexed bus

m 16 digitally selectable colors
DESCRIPTION

The AY-3-8800-1 STIC is designed for use
within a computer system having an external
CPU end an area of ROM and RAM memaory.
Some of the memory must be dedicated to the
support of the graphic characler descriplors
and patterns.

The display facilities of the circuit are sapa-
rated into two simulianeously operaling
modes. The main chip function provides eight
coordinate positioned “loreground” objects,
which have a numberof display options includ-
ing selection from a cholce of sixteen colors.
The second mode provides a background dis-
play facility which is composed ol a matrix of
twelve rows by lwenly columns of which 19 are
uomposad of 8 x 8 piclure elements and the
20th 7 x B picture elements. The “"background”
mode ulllizes a dedicated area of external
memory (240 by 14 bit words) to store thechar-
acter control codes for each display position
and both modes require some external memory
assigned to the storage of the character pat-
terns. The graphic pattern memaory is eight bits
wide.

7-8

The AY-3-8800-1 operates within the computer
system by time sharing a bidirectional 14 bit
bus. The demultiplexing and the system syn-
chronization are defined by three sels of con-
trol signals.,

The main synchronization which operates at
tha T.V. frame rate uses 5R1, SAZ and SA3. The
SR1 signal occurs once per frame and It is used
to synchronize the CPU algorithms to the
intended display sequences. SR1 indicates that
STIC tima ls complate and thal tha AY-3-8800-1
has switched to the CPU controlled mode. SR2
I8 issuad thirteen or fourleen times pear piclure
frame depending on picture offsat. The AY-3-
B200-1 tekes this signal low to request the first
line access for a new row of iwenly characters.

The SA3 signal operates in conjunction with

SR2 to read the “background” character de- ()

scriptors out of external memory. The AY-3-
8800-1 pulses SR3 positive for each character
pasition. Once the first line has boon accessed
by the SR2, SR3 combination, the lollowing
fifteen lines to complete the 8 x B array are
fetched by SA3 alone.

The SR3 signal is also issued during the CPU
controlied mode in response to BAR, ADAR or
DW to enable an external device onto the 14 bit
BUS.

The second control bus Is used to specily
addrass; read and wrile sequences for the area
of external memory used to store the graphic
character “dot" patterns. The three signals on
this BUS are BAR, DTB and DWSE, The BAR is
output by Ihe AY-3-8800-1 when a vahd
graphics character address Is on the 14 bit
BUS, The external memory must lalch this
address for fulure read or write operations. The
DTB signal indicates that a "read” is requested
and the external memory must place the eight
bits of character pattern onto tha 14 bit BUS.
The DWS signal indicates that a “write” |s
requested.




The graphics control BUS is used during STIC
time In the fetch of “foreground” object pat-
terns and “background” object patterns. Dur-
ing the non STIC time when in the CPU con-
trolled moda, the graphics contral BUS can be
used to link the memory area containing the
graphics pallerns to the main memory area of
the axtarnal microprocessor.

The third control BUS communicatas with the
external CPU. This BUS comprises signals
BC1, BC2 and BDIR. They are coded to signify
address, read and wrile sequences. The CPU
control BUS is only validated if the AY-3-8800-1
iz In the CPU controlled mode, olharwise It is
ignored.

Pin Configurations
40 Lead Dual In Line

Top View

Wi wl A0 Vi

sa3x Oz B v

ows O= 150 ¥1

DTE a4 70 vo
BAR s % 50
BC2 Cle 35 [ 501
8t Bl a4 O sne
BDIA & 33 [] s03
sA1 Clo 371 a0
VL T 3 [ 8505
B oOn a0 1 sSDe
A2 Chwe 20 O SO0
ﬁSWEEm f 0 soa
RSTIN [ 14 &3 509
Clock 115 o[ 5010
v 18 =0 201
Ve 17 » [ SD12
va e 23 3013

V& 1o nAw
W 20 HOve

*For more detailed data refer to General Instrument data specification book.
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TECHNICAL INFORMATION: AY-3-8914 (0098-0660) U6
AY-3-8914*

PROGRAMMABLE SOUND
GENERATOR

FEATURES
m Full sofiware control of sound generation

m Interfaces to most 8-bit and 18-bit micro-
ProCessors

® Three independently programmed analog
outputs

B Two 8-bit general purposs /'O poris
B Singla +5 Volt Supply
DESCRIPTION

The AY-3-8314 Programmable Sound Genera-
tor (PSG) is a Large Scale Integrated Circuit
which can produce a wida variety of complex
sounds under software control. The AY-3-8914
is manufactured in Gl's N-Channe! lon Implant
Process. Operation requires a single 5V power
supply, a TTL compatible clock and a micro-
processor controller such as the Gl 18-bil
CP1600/1610 or one of GI's PIC 1650 serias of
B-bit microcompulers

The PSG is aasily interfaced (0 any bus oriented
system, Its llexibility makes it useful inapplica-
tions such as music synthesis, spund effects
generation, audible alarms, tone signalling and
FSK modems. The analog sound outputs can
each provide 4 bils of logarithmic digital ana-
g conversion, greatly enhancing tha dynamic
range of the sounds produced.

in order (o perform scund effects while allow-
ing the processor to continue its other teaks,
the PSG can continue (o produce sound after
the initial commands have been given by the
control processor. The fact that realistic sound
production often involves more than one effect
Is satisfied by the three Independently con-
trollable channels available in the PSG.

All of the circuil contral signals are digital in
nature and intended 1o be provided diractly by
a microprocessor/microcomputer. This means
that one PSG can produce the full range of
reguired sounds with no change in external
circuitry, Since the frequancy response of tha
PSG ranges from subaudible at its lowest fre-
guency to postaudible at its highest frequancy,
Ihera are few sounds which are bayond repro-
duction with only the simplest electrical
connections.

Since mos! applications of a microprocessor/
PSG system would also require interfacing
between the ouiside world and the micro-
procéssor, this facility has been designed inta
the PSG. The AY-3-8914 has two general pur-
posa B-bit /O ports and is supplied in a 40 lead
package.

PIN FUNCTIONS

DAT—DAD (input/output/high
pins 30-37 (AY-3-B8914)
Dala/Address T—0:

These B lines comprise the B-bit bidirectional
bus used by the microprocessor to send both
dala and addresses lo the PSG and to receiva
data from the P5G in the data mode. DA-T—
DAOQ correspond to Register Array bils B-T—B0
in the address mode, DA3—DAD select the
register # (0—17s) and DAT—DAM4 in conjunc-
tion with address inputs A9 and A8 form the
high order address (chip salacl)

AB (input) pin 25 (AY-3-8914)
A% (Input) pin 24 (AY-3-8914)

impadance)




Address 9. Address B

Pin Caonfigurations
40 Lead Dual In Line

Top veew

Ve (GND) 0

NG £

These “extra” address bits are made available ANALOG CHANNEL B 3“5

to enabla the positioning of the PSG {assigning ANALOSD CHANNEL A &+
# 16 word memory space) in a total 1.024 word Ig:_;

memory area rather than in a 256 word memory

area as defined by address bits DA7—DAD Yo

alone. If the memory size does not require the :g_g‘:’
usa: of these extra address lines, they may be i08a =10
lalt unconnected as each is provided with ioRz
gither an an-chip pull down (AS) or pull-up (A8) 081
ragistor in "nolsy"anviranments; howaver, il is Te]:1)]
recommended that AB and AB be tied to an QAT
external ground and +5V respectively if lhey are 1246
not to be used. 10AS
10A4
I0A3
IOAZ

1A

FHEUEYHEY BN

] Vs {=5W)
T TEST 1
b ANALOG CHAMNEL C
1 DAG

] DAY

D DA

] DA

] DA4

] DAS

- A8

] DAT

1 BCH

1 BC2

1 BDIA

[ TEST 2

MICROFRCOESSOR
MICROCOMPUTER

‘nguté"‘“ AUDIO
GENERATOR AL

Fig. 1 SYSTEM BLOCK DIAGRAM

*For more delajled data refer to General Instrument data specification book.
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TECHNICAL INFORMATION: RO-3-9502 (0098-0620) U9
RO-3-9502*

SYSTEM ROM
FEATURES

® Mask programmable storage providing
2048 x 10 bit words

m 16 bil on-chip address latch
8 Control decoder

@ Programmable memory map circuilry to
place 2K ROM page within 85K word memo-
ry space located on 2K page boundaries

m Master logic with programmable 16 bif vec-
tored start address

& Interrupl logic with programmable 16 bit
vectored Interrupt address

| 16 bit static address. outputs for external
mamory

m Conirol signals for external memary:
EMABLE = (DTB) + DWS) Address External =
R/E A
WRITE = DWS. Address External = R/W

® Programmable memory map selection for
external memory aréa

® Bus drive capability, 1 TTL load and 100pF
pius tri-state

CIRCUIT REQUIREMENTS

The RO-3-9502 operates as the systam
memory for systems using a CP1810 series
microprocessor

It is configured as 2048 x 10 bit words and con-
tains several features which reduce the device
eount in a practical microprocassor application,

OPERATING DESCRIPTION

The RC-3-8502 is initialized by the MSYNC
input and from the positive edge of this signal.
It remains [n a tri-state output condition, await-
ing the |AB response. During the IAB the 8502
iranamits. a 16 bit code onta the axternal bus,
thus providing the system start address veclor.
The completion of the MCLR sequence is
recorded on chip such that any furthr I1AB
Codes outpul the second inferrupt veclor
From inilialization, the B502 wails for the lirst
address code. For this address code and all
subsequent address sequences, the 9502 reads
thix 16 hit exlernal bus and [atches the value
info itz address register. The contents of this
address regisler are made availlable for connec-
tion to external memory and are supplied on 16
latehed outputs with a drive capability of 1 TTL
load and 100pF

The 9502 contains a programmable memory
map lecation for its own 2K page and if a valig
address |5 delected, |he particular addressed
location will transfer its contents 1o the chip
output buffers. If the control code lollowing the
addrass cycle was a Read, the 9502 will output
ihe 10 bits of addressed data and also drive a
logic zero on tha top six bits of the bus:

*For more detailed data reler to General Instrument data specification book,
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OPERATION WITH EXTERNAL MEMORY

The 18 bits from the address regisier are pro-
duced as siatic outpuls for connection 1o
external ROM or RAM devices. Two other sig-
nals are provided 1o contral theextarmal memo-
ry area. An enable signal Is provided for any
read or write aoperation, and a write signal for
any move out operation. The two external
memary control signals are gated by a min-max
memory map comparator. The minimum and
maximum values are programmable on bound-
arigs within the 65K word memory area, The
memory map comparator for exiernal memory
Is @& simpie gingle compars and the operation is
such thai when a 2K area is chosen, a five bit
compare (s used and for a 4K area a four bit
compare, etc. The effect of this is thal 2K pages
may start on 2K boundaries; i.e., 0, 2, 4, 6, B,
etc.: bul 4K pages must be on 4K boundaries;
le.,0, 4,8 12, etc. The same is true for BK and
16K pages.

INFUT CONTROL SIGHALS

soiw | mci | mer | SRIEE Rt anon
0 o a HACT NACT
[ [} 1 AR g
o i o ADA R AR
o 1 1 OTaE oTe
1 o o BAR BAA
[} (1] i =1L —
1 | g (s
i i i PNTAK ==

Pin Conligurations

40 Lead Dual in Line

TopView

Ve O

AE O
AW g
NG S
nais O
NG £
o4 O
NE O
oea O
G O
DBz O
NG O
DE1 O
NG, O
oE0 O
ADDRD
Dag O
ADDARR
Das O
MEYRT O

R I

e’

E 25

OO TN O LT O T TN T O T T L

T REEBRES

i

*Far more detailed data refer to General Instrument data specilication book.
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BC1

2

HHA

=)
2

ADDRD

3

ADBR1
Da2
ADDR2
DBl
ADDFES
D84
ADDF
DS
ADINRS
oBs
ADDRE
oeT
ADDRT
Vs



TECHNICAL INFORMATION: AY-3-8915 (0098-0680) U10
AY-3-8915*

COLOR PROCESSOR CHIP
FEATURES

o=
® Operation from 7.15809MHz crystal — :)———-wy—
m Five-line digital selectien for 1 of 16 colors,
blanking, sync and color burst -1: "
B 3.578545MHz buffered output A
DESCRIPTION S - -
The required color to be displayed for each } et
280 nsec PIXEL is decodad on a four line binary
coded Inpul. This selects one ol sixteen pos- g R L
sible colors. An extarnal resistor netwark com- = BTN 08
pietes the D to A function as shown in the
schematic Fig. 1 of this documanl. The wave- =
form plus table lllustrates the use of the five i
inputs 1o produce compaosile sync, color burst, I
line blanking, frame blanking and video L L.
The external video input pin provides the ability ~ fFrtirat
to superimpose white high resolution (140 nsec
wide) video information over the picture (color
image).
TIME SLOT RELATIVE COLOR OUTPUT
INPUT CDDE ASSIGNMENT VOLTAQE AMPLITUDES DESCRIPTION
ve| w4 V3 vz V1 +a -1 -a +1
o o [1] i) o 2 3 3 3 iacis
o o 0 0 1 L 12 £ 1 Bius
8 o o 1 o 3 o a | Hed
[ o ] 1 1 4 4 1 | n Tan
0 o 1 0 o 2 8 1" 8 Gress Green  } Giroup A
a e} 1 0 1 3 11 13 B Greens
o o 1 1 0 u " w | 13 Fellaw
e Q 1 1 1 13 12 13 13 Wiliite
0 1 ] 0 [ 8 o o 0 drsy
[+ 1 4] (1] 1 B = 4 12 7 Cyan
0 1 ] 1 0 9 4 e | Crangs
o] 1 1] 1 1 a & ] B By
8 1 1 0 o 2 5 32 | n Magerits Grovp B
a | 1 4] 1 T2 1z ] 1] Light Bluwe
o 1 1 1 o L 8 13 9 ¥ atlenr Grwsn
a 1 L} 1 1 10 5 b | 7 Purpils
1 ] = ] ] 3 - § k| 3 ardking
1 x = 1 0 1 1 5 8 Color Burst
1 * * o 1 o o o 0 Syne
1 1 1 1 1 [ 16 L) 15 Tont
= = Don't Cars
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PIN CONFIGURATIONS
18 LEAD DUAL IN LINE

Ve :ﬁ.ﬂ
Q5 In ] Test Fossl (Connect fo Ve
0S¢ Ouf 3 Ne

vs [ Clock Output (3 5T06-45MHE]

Vi ] Ex:. Video

va [ Vee

vz L (] AFs

i (] AF4

RF1 [ AF2

- -
L LT LS ML |
-

ARLATAE POLTAIR bbby, (TLDS

Li

Li

Holl~ |
] e L] &

“For more detailed data refer to General Instrument data specification book.
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TECHNICAL INFORMATION: 3539 (0098-0690) U7 U8 U12
3539*

256 x 8 RAM (GRAPHICS RAM,
SCRATCH PAD RAM)

FEATURES

8 258 words ¥ 8 bits

® 500 nSEC maximum access tima

® Less than 400 mW power (Standard davice)
® Less than 210 mW power (Low Power device)
® Single +5V power supply

® Two separaie Chip Select inputs

B Separate Output Disable function

® Ideal replacement for 2111 and 2112 RAMs

m Fully compatible with all GTE byle-wide
RAMs

Block Diagram
g o e
bk 3 aibe
e [ e L= L P
- |
.\-I*—l
;5
:-_.. ""'u‘""'-“ +i i i }

Pin Configuration and Logic Symbaol

Ay Bddres | npiats

C5n Chip Sebect Inpauts
Output Disabls

R/AW Read/Write Control Input

1Og Dats Bus Ping

Voo *5 V Power Supply

Vgs 0V Power Supply

GENERAL DESCRIPTION

The GTE 3538 Stalic RAM Is a 2048-bit (256 x 8)
memary device wilh a maximum access time of
400 nanosaconds. The 3539 is ideally suited for
byte-criented small memory applications and
as a functional replacement for 2111 and 2112
E-Tﬂllc__EHME- Complimentary Chip Select (CS
and CS) Inputs are provided in addition to a
saparate Output Disable (OD) function which
allows gating output dala onto the 1/O bus on
command. An 8-bit common /O bus allows
convenient interfacing fo byte-wide design
applications. The 3539 is available in 400 and
500 nanoseconds access times, and a choice of
Standard (400 mW max.) or Low Power
{210 mW max.) configurations. The 3539 s
available In a standard 22-pin plastic or cerdip
package.

TRUTH TABLE

E51¢5 | oo | AW | sTATUS WO BUSMODE

H X X X DESELECTED 14

b L X X DESELECTED HIE
DUTPUT DISABLED

L H L L WHRITE MODE DATA CAN BE WRITTEN
OUTPUT ENABLED DATA

L M H L WRAITE MODE CAMMNOT BE WRAITTEN
OUTFUT DIBABLED

L H L H READ MODE DATA CANNOT BE READ
QUTPUT ENABLED

[ % H H L] READ MODE UATA CAN BE READ

x = Dot Care

*For mora detailed data reter to GTE technical spacilications book.
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TECHNICAL INFORMATION: HD7407P (0098-2110) U11
HEX BUFFER WITH OPEN-COLLECTOR HIGH VOLTAGE OUTPUTS

@
TRUTH TABLE i? L_J e ]
INPUT OUTPUT
A 0] . {:5_| DJ
= alallia
H ' P AR L
HD74LS27P (0098-2600) U13
TRIPLE 3-INPUT NOR GATES
TRUTH TABLE
INPUT ouUTPUT t“ | | L 'I . - "I I;
Ale|ec a _[
e R R ==
W L|e L =
. o il 4 Y—’—L
3 L|H L | | T__J
H|H|L L ' r ™ —_.f}
L | H|HA L u'-_ —l: l ; I [._‘ 7
o e L i ) i 1 ' ==
W H|[H L
HD74LS00P (0098-2520) U16
QUAD 2-INPUT NAND GATES A M TR Oy Tt
TRUTH TABLE l ot |
INPUT OUTPUT o _J—I_J..—
Al e o |
L L
L H ﬁbnl _Lj:l
v | w H |
. Hl H L |_ 15 i > |
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ELECTRICAL CHARACTERISTICS*

FARAMETER CONDITIONS 1407 TALSZT T4L SO0 TALSEE
Gk {11 13 {u1g) L7l
" o SUPPLY VOLTAGE B o 5 6
TA TEMP. AMBIENT 25 26 ] 26
ViH HIGH LEVEL INPLT MiN 2 MiN 2 MW 2 MiM 2
VIL LOW LEVEL INPUT MAX 0.8 MAX 08 MAX DB MAX 0.8
TPLUIT Voo = MIN MM 2.4 MIN 2.4 MiIN 2.4 Mik 2.4
ki lll'ln':!ﬁ-l :'-JE:}:EL i WL = MK TP 34 TYP 34 TYPi4 TYP 34
WiH =2V
VOL LOW LEVEL OUTPUT MaX 0.4 MAX 0.4 MAX 04 MAX 0.4
1OL = MAX TYP0.2 ™PO.2 TYPOD.Z P02
QUAD 2-INPUT EXCLUSIVE -OR GATES
L b - in [0 &1 Ll
lis w v ki
TRUTH TABLE

INPUT

CUTRUT

TRI-STATE QUAD BUFFERS

ELECTRICAL CHARACTERISTICS:"

HD74LS125AP (0098-2120) U14 & U15

PARAMETER CONDITIONS T4LS116 UNITS

MCC SUPPLY VOLTAGE 5 v

Th TEMP. AMBIENT 25 '-'-'.;_

VIH HIGH LEVEL INPUT MIN 2 v

ViL LOW LEVEL INPUT MAX 08 v

VOH | HIGH LEVEL QUTPUT VICC = MIN MIN 2.4 v
VIL = MAX TYP 31

VOL | LOW LEVEL OUTPUT VIH =2V MAX 0.5 v
IOH = MAX {IOL = MAX)

*For more detalled information consull IC data book
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TECHNICAL INFORMATION: RF MODULATOR (2609-4689)

-

LEAD IDENTIFICATION
i VIDED INPUT
12 VoG
(1] AUDIO INPUT
Lol CHANMEL SELECT
{OWDC SELECTS
CH3, OPEN SELECTS
CH4)
5} RF OUTPUT
RF Modulator
(2609-4689)
2.68Y DIGITAL ALDID:
234V r
2.2V
TYPICAL VIDEO INPUT SIGNAL
TYPICAL AUDIO INPUT SIGMAL
| ELECTRICAL CHARACTERISTICS |
om of messuremnent — Voo : +8V 202V Ta : 25T
Qutput torrmingted with 1.50 75 ohm coax and 75 ohm load
SYMBOL DESCRIPTION MM, TYP. WA, UNIT
Fcl Channel 3 Video Carrier @ 265°C &1.00 6125 8150 MHz
Fecd Channel 4 Vides Carries @ 25C 6740 67 .65 67 .90 Mz
Fac Sound Carrier 8 257 4. 400 4 500 4 520 MHE
Vo (H1) Video Carriar Outout [Vimod = 2.2V) 0.8 1.5 28 TS
W (LOI Wideo Carrier Qutput (Vmod = 2.8V 14 1] =B w.r.1.
Va (HI)
Weca Sound Carrier Output L] 18 B w.r.t,
Vo (HI)
Vip SpuriousHarmonic J0 =B w.r.1.
Va (HI)
AFeIT) F for change (n temp. £10 KHeC
afe (M F for changs in temp. L7560 Hef C
AFe V) F foe 1 Volt chisngs in Vi £30 KHeiv
HAFe (V) F for 1 Val changa In Ve a KHzN
Io AP Outpul Impaedancs ¥ 1 ahm
AF BW ~3dB Band width (RF) CH3 10 14 MHz
CH4 45 54 MHz
ICC Sipply Curment 30 40 (T
AFIV F M Sanalthity 40 a 12 KHz/Valy
020 KHs Chroma/Sound Beat Level 48 &6 B w.r.t.
YSWR Voltege Standing Weve Ratio (CH 3 & 4] 1.7 5 Va {(HI)
Wi Supply Voitage 12V 5% [vhru 180 ohm % waty resistor)
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ELECTRICAL CHARACTERISTICS

POWER TRANSFORMER (2609-9549) )

TECHNICAL INFORMATION:

CREENAELLOW

GRECM
AEEN

BLUE

YELLEW |

a e |

TEST CIRCUIT

ALL DIODES ARE IN 4001 OR ECQLIV.

T.LLT.
IA - 7
— I “. ==i
YELLOW ; -'ﬁ“ A
- |
| GREEMN
e i
RRYEL E? +
GREEN =]
r H Ty AL
ol
18
el
PRIMARY SECOMDARY VOLTAGES .
INPUT E, =165 tI% VAC®], = 275ADC
116V AC E,=18023%VAC®I, = 1.0ADC
60 Hr
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SECTION 8
PACKING INSTRUCTIONS
& -, GAME
CARTRIDGE
(TAPED TO
END CAP)

MASTER COMPONENT
CARTON (2600-8219)

{2609-0810)

{(HOT GLUE
] f ON FLAP TO

r SeAk) — PACKING

SLEEVE
(001-8210)

MASTER COMPONENT

WARBANTY CARD
(2609-D850)
INSTRUCTION BOOK
(2609-0920)

(2609-9609)
| {IN T"x8%" POLY BAG TAPED
- TO END CAP)
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