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@® SPECIFICATIONS

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

MEMORY — TK internal ROM. RAM and 1/0 structures. remaining 84K address space svailabls for
axtarnal programs.

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

SOUND — Programmable sound generator |PSG) capable of producing three simultanecus sound

patlerns.

COLOR REPRODUCTION — 18 different color hues:
Biack Gray
Biue Cyan
Red Orange
Tan Brown
Dark Green Magenta
Light Graen Light Blue

" Yellow Yallow-Graen

White Purple

VIDEQ RESOLUTION — 182 vertical X160 horizomtal picture slements
PROGRAM MATERIAL — Maore than 24 differenl game cariridges available
VOLTAGE REQUIREMENTS — 120V AC 60 Hz.

DIMENSIONS (WxlLxH) — 9" x 168%™ 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 Mvylar Coniroller Overlays

51




OPERATING INSTRUCTIONS

(A) Connection to color television receiver.

1. Connect the twin laad trom the antenna
switch box to the VHF anlenna input of
the television receiver.

2 Connect the RF cable from the RF oul-
put jack on the master component 10
the game inpul jack on the antenna
switch box. Piace the swiich on the
switch box to the game position.

3. Set the television receiver to CH Jor 4,
whichaver 8 nol used In your broadcast
area. Place the RF channel salect
switch (located on the bottom of the
masier componenl) to the proper
ehannal 1o cormespond to the channel
881 an the lelavision.

4. Plug the AC power cord intoa 120V AC
GOHI source.

{B] 1. Insart tha gameé cariridge in the siot
localed on (he right sida of the Master
Component. Reler to the diagram
balow:

Hand Controller
CARTHIDMED

2. Remove the Hand Controliers from
thelr holder on the Mastar Component ’

3. Slide the ON-OFF Switch to the ON
position and odepress the RESET
switch localed on the Master Componand.
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(C) The Hand Conlrollars

The Master Component contains two Hand
Controllers which are parmanently attached
with coil cables. You will notice that there
ara 12 Keys on the keypad, Thess are used
lor feading data into the Master Componant.

With each carridge. there are 2 averlays
which fit over the keypads of the 2 Hand
Controllers. Thesa overlays gra Keyed to
the particular game being played and
daterming how the keys on {hé kaypad
relate 1o the cartridge. Slip the ovarlay
under the keypad frame as shown. Some
Hand Controllers have a ip at the top of
tha conltratler which will prevent the ovar-
lay fram being pushed back out during
normal game play.

Thare are 2 action buttons on each side of
tha Hand Controller. The top butions. 1 on
each sida. perform the same function for
tha conveniance ol aither right or left
handed players. The boiltom bultons per-
lorm varying functions. Thafunctions of all
the buttons depend on the cartridge being
used and are difterent lor sach cartridge
ovariay.

The disc at the base of the Hand Control-
lar iz & directional control for those car-
rigges In which direttion is a factor. Thare
ara 18 directional positions on tha disc,
Direciion of disc corresponds to direction
on television screan. UP on the disc
itoward the keypad) is UP on the scréen,
gte. For further instructions retar to your
cartridge Instructions.,

To operate the directional disc, press your
linger on the outar edge and slide your
finget arcund the adge 1o change direction
of object you are moving. You have the
ability 1o move the object in any direction
you wish. To stop motion, simply stop
pressing the disc. You must be pressing on
tha disc in some direction for motion to
take place.

The keypad buttons and directional disc
cannot be operated simultanegusly. How-
aver, the action buttons and directional
disc can ba. See cartridge instructions.
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When returning the Hand Controller to tha
Mastar Component, coll the cabile baneath
it in the cradie.

To avoid permanently overstretching the

colled cables, they should not be pulled
out 1o their extreme length.

THE INTERMISSION CODE AND THE
AUTOMATIC BLANK SCREEN

IHor any reason you wish 1o Interrupt your
game, you may use the Intarmission Code
{remove game overlay and depress 1 and 9
keypads simultanecusly on elther Hand
Controllar). Thea televislon screen will than
go blank. To resume game play, simply
depress any key on aither Hand Controller.
Also, the Master Component will automari-
cally blank the telavision scresn il no
functions on the Hand Coanlroller are
activated after approximately 5 minutes.
Again. to resume game play, simply da-
press any key on sither Hand Controller.
The purpose of this urnque Teature & o
eliminate the possibility of a permanent
playfield image being imprinted on your
talavision screan.

NOTICE TO PROJECTION TV OWNERS:
Operating the Master Componenl for
extended periods of lime on & projection
TV system may cause the stationary game
objects (o become parmanantly imprinted
on the projection TV picture tube{s). This
is especially true when brightness and
contrast controls are set extramely high
for game viewing. Obsarving the (ollowing
procedures will greatly minimize 1he
chances of a game image baing retained
on tha screan:

1. Always usa lowest possible brightness
and contrasl conitrgl setlings during
game operation.

2. Games conlaining stationary while or
light colored objects should nol be
played lor extended pericds of time.

3. Follow your projection TV owner's
manual for proper viewing conditions
for programming.
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SECTION |
SYSTEM DESCRIPTION AND OPERATION

1-1. GENERAL. The Master Component
(See Figure 1-1) is tha fundamental componant
in the Mattel Intellivision system. ltconsists ofa
console assembly with two hand controllers, an
antenna switch box, and a swilch box cable,
The Master Componen! is designed 1o operata
in conjunction with a color television sel and an
Intellivision gama cariridge.

1-2. The Master Component system is
based on lwo processors. One (s a 18 bit micra-
processor (CPU) thal computes the game
action against the stored program rules Tha
sgcond is lhe Standard Telavision Interface
Circuft (STIC} that imaerprets a condensed
memary area and uses this {o genarate a calor
video signal. The video signal is applled to thea
AF modulator o provide a television signal
Tha user's color television receiver is used for
the video display.

Usar interaction with the game programming (s
accomplished by the inputting of numerical
control and directional information through the
hand conlrollers

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

1-3 CONSOLE ASSEMBLY. The Console
Assembly ocontains all electrical circuliry
necessary {or recall and processing of program
data stored In the game cartridge. Integral with
the ponsole assembly are (he powear frans-
former and ON/OFF awitch assembly, power
supply board assembly, logic board assembly
and two hand controller assemblies Recessed
compartmenis in tha top of tha consola arp
provided for storage of the hand conlrollers
and cablies. A slot in the right-hand side of the
console assambly is the insartion point for the
game cartridge. The power ON/COFF switch and
a resel button are located in the lower right-
hand comer af the console assembly.

o Power Transformer and On/ON Bwilch
Assembly. The power transformer and on/olf
switch assembly consisis of a power {rans-
former with an internal primary fuse, Two sec-
ondary windings. a triple-pola single-throw
switch and associated wiring, Electrical con-
nection io the power supply board assembly
(PCB Power Supply) is accomplished via a
f-pin electrical connector which provides the
AC voltages for operaling the powar supply
board assembly.

b. Power Supply Board Assembly. The
power supply board assembly (PCB Powaer
Supply] consists o! two regulator/heat sink
assamblies and the necessary related compo-
nenls mounted on A printed clirouit board.
Electrical connaction 1o the logic board assem-
bly is accomplished via a 5-pin alectrical con-
nector and & 2-pin electrical connector. The
power supply board rectifies tha AC vollages
fram thé power transformer and supplies regu-
lated and nonregulated DC voltages 1o 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
ralated components, a crystal osclllalor clock
lirier and associated variable capacitor, a chan-
nal select switch and an RF modulator, ail of
which are mounted an a printed circuit board. A
44-pin connector i provided for game cartridge
connection. Two 9-pin connactors are provided
tor connection of the hand controflers. The
PCB LOGIC Is enclosed by a two-plece metal
shield that provides RF shislging. The logic
board processes program data from the gams
carlrigge and converts the processed datato an
RF signal for color television operation.

d. Hand Controller Assemblies. The
hand coniroller assemblies sach consist of &
printed circuit matrix, a domad lagend (nu meri-
cal key pad), two side-mounted double push-
buttons and a 16-positlon directional tontrol
disc. The hand controllers provide a means of
calling up program information from thiq.tm'
cartridge lor processing by tha CPU. i
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COLOR TELEVISION

|

TV CONNECTION
TO SW1 TCH BOX

HAND-HELD
CONTROLLER

OFF/ON GAME OR DIAGNOSTIC
CARTRIDGE

AMTEMNA SWITCH BOX
(To L tocated on rear of TV )

Figure 1-1. Mattel Intellivision Master Component
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1-4, ANTENNA SWITCH BOX AND
CABLE. The antenna switch box provides the
interface between the console assembly and
telavision sel. The switch box cable ls con-
nacted between the console assembly and
switch box. Two spade lugs on the switch box
are provided for connection o the television
set. Two screws on the swilch box are provided
for connaction to the talevision antanna. The
antenna switch box sorves 1o select aither Ltha
conscle assembiy or the external antenna as
the source of RF input to the television antenna
input. For 7511 antenna syslems a balum trans-
former ig required

1-5. THEORY OF OPERATION. Tha fol-
kawing paragraphs provide functional theory ol
oparation for the Master Componant. Datailed
aoperalional characteristics v PCB LOGIC
IC's, AF maodulator and the power transformar
are provided in Section 7. Schematic diagrams
for the PCB Power Supply and PCB LOGIC are
also provided in Section 7. Figure 1-2 ls a func-
tional block diagram of the Masier Companant.

1-8. The system iz based on the use of two
processors which time-share a 14-bit bidirec-
tional bus The central processing unit (CPU),
Type No. CP1610, algorthmically computes the
game action against program matarial stored in
tha ROM game cartrigge, The standard tele-
vislon Interface chip (STIC), Manulacturar's
Type No. AY-3-8900-1. interprets a condensed
memary areg and uses the inlormation to
generate the television raster display. Tha
STIC also feiches moving and background
pictura information from the graphics memary
end presents the dala as a video oulpul. Tha
video output is applied 1o an RF modulator lor
color telavision display.

1-7. CENTRAL PROCESSING UNIT (CPU).
The CPU Is a complete, 18-bil, single chip,
high-speed metal oxide semiconductor, larga
scale integratad circuit (MOS-LSI) micro-
processor. 11 utilizes & 16-bit bidirectionsl bus
to transfer datn, addressés, and instructions
batweean the microprocessor, memory, and

devices. Timing and synchroniza-
tion signals are applied 1o the CPU by the STIC.
CPU bus control oulpuls serve 1o deline the
slatus of bus operations.
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1-8. STANDARD TELEVISION INTER-
FACE CHIP (STIC). The STIC. Manufacturer's
Type No. AY-3-8800-1, operates within the sys-
tem by tima-sharing a 14-bl bidirectional bus,
Tha mein STIC Hnction provides eight
coordinate-positioned “foreground” objects.
The second function provides a background
display facility. The “background” mode utllizes
a dedicaled araa of extarnal memory 10 stora
character control codes for each display posi-
tion. Both modes utilize external memory for
the siorage of character patterns, The STIC
accepts dala, address and graphics informa-
tion from & common multipiexed bus. Demulti-
plexing and sysiem synchronization are
accomplished through three sels ol control
signais.

1-8, The main synchronization (which
operates at lelevigion Irame rate) synchronizes
the CPU algorithms to the Intended display
sequences, oblains "background”™ character
descriptors from the external memory and
serves 1o enable external devices ontg the
14-bit bus when in the CPU-controlled mode,
The second sel of control signals is used lo
specify address, read and write for external
memory whare graphic characier patterns arg
stored. When in the CPU-controlled moda, tha
graphics control bus links -the graphics
memaory to the CPL main mamaory. Tha third sel
of controls is used 10 spacily address, read and
write sequences to the STIC when the system s
in the CPU-controlled mode. Video output
codes from the STIC are applled (o the color
osclllator/master clock generator for procassing,

1-10. GRAPHICS MEMORY. The graphics
mamory consists of a graphics read only
memory {ROM), Manufacturer's Type No.
RO-3-8503, and two graphics random access
memories (RAMs), Manufacturer's Type No.
3539. Tha two graphics RAMs are connected to
the graphics ROM by an B-bit static address
bus. Address, read and wrile sequences are
applied to the graphics ROM by the STIC. Out-
put from the graphics mamaory is applied 1o the
14-bit sécondary dala bus.

-
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1-11. COLOR OSCILLATOR/MASTER
CLOCK GENERATOR. The color oscillator/
master clock generator, Manulacturer's Type
No. AY-3-8015, decodes video inputs from the
STIC and generates clock signal for system
control. Oscillator frequency input is applied
by a T.158000 MHz crystal with an sssociated
Irimmar capacitor. The clock genearator pro-
wides a 3579545 MHz clock signal output. Video
information from the STIC is applied 1o five
inputs to produce composite sync., color burst,
line blanking, screan blanking and video out-
puts. The analog outputs of the color oscillator
are combinad by lour external precision resis-
tars 10 pravide a composite video signat to the
RAF Modulator.

1-12. SYSTEM RANDOM ACCESS
MEMORY {SYSTEM RAM). The System RAM
is & dual port interface, 18-bit wide storage area
which serves as the control decoder for CPU
gontral data, The System RAM receives data
from the CPU via a 16-bit bidirectional Hme-
multiplexed bus. The direction of data travel is
always from the CPU Lo the graphics memory
axcept during a8 bus reversal condition. This
condition is indicated whan the CPU requests a
read from a graphics address on the 14-bit
graphica bus. A 3-bit control bus from the CPU
provides sirobe signals (o the System RAM for
thé on-chip address |latch and main memory
area.
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1-12. PROGAAM READ ONLY MEMORY
(PROGRAM ROM). The internal program area
is comprised of an exacutive ROM, Manufac-
turer's Type No. R0O-3-8502, and a scratch pad
memory, Manufacturer's Type No. 3539,
associsted with the program ROM, The execu-
tive ROM contains system opearating data. Sys-
tem program data rom the executive ROM is
transmitted along a 16-bit bidirectional data
bus. The program ROM contains program data
common 1o all etemal programs. Data from
the program ROM is transmitted along a 16-bit
bidirectional bus. A scraich pad memory RAM
nssociatad with ihe program ROM s provided
for computation of Program ROM dala. Inter-
connection of the program ROM and the
scralch pad memory RAM I3 accomplished
through a 14-bit bidirectional data bus.

1-14. PROGRAMMABLE SOUND GEN-
ERATOR. The programmable sound genera-
tor (PSG), Manufacturer's Type No. AY-3-8014,
is a large scale integrated circult (LS1} designed
to produce a wide variety of sounds. All cantrol
signals to the PSG ara provided by the CPU.
Two B-bit general purpose 1/O ports are pro-
vided for user interface via the hand controllers.
PSG oulput is applied at three indepandently
programmed analog outputs. The output of the
PSG is applied o an RF modulator for audio

output through a lelevision sel.




SECTION 2
SYSTEM TESTING AND TROUBLESHOOTING

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

a. Test Procedure. Lipon insertion ol
the MTE-201 Test Cartridge and depressing tha
rasel button on the Master Componenl {M/C),
the unit will proceed through a serles of checks
on the CPU (U1) and areas accessible by it. This
automatic test sequence takes approximately
10 seconds to complala

(1) Atthe completion of the above test
sequence, the Hand Controller tast displfay will
appear as shown In Figure 2-1.

(a.) Prass each key on the Hand
Controllers, one al a lime and verity that each
corresponding tesl image lurns from yellow to
while when the appropriale kéy 1§ depressed,
NOTE. The right Hand Controliar will affect lhe
left tes! image and vice versa.

(b.) Press the top side buttons on
the Hand Controllers one at a time. Make sure
that the pair of Fs change from yeliow to white.

(c.) Presas sach lower side button on
tha Hand Controllars one at a time and s&a tha!
the letters L and R change from yeliow 1o white.

(d.) Depress the directional disc on
each Hand Controller and a whita arrow will
appear in the black circle. As the directional
disc is rotated, the arrow will rotale. Check to
senn that the arrow points in 16 different
diractions.

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

It any of the operations do nol occur as described
I indicales either a defective Hand Controller or
Sound IC (UB).

Nexi, depress the digit keys 1 and 0 simulla-
nacusly on alther Hand Controller and the lest
sequence will procead to the sound checks.

rf‘=
", A3
159 TOCONTINUE Y
11213 11203 Yy
Fla]sle |F l%"l_[_ i
Lizlele[n A0 L T
clole c (o] :m:
T. Tolew
P gy
L Bramge
Vs ' =
' M T
g jrj2j3faisialr L [5] ulﬂ L Py

Figure 2-1
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(2) Verity that the lollowing sequence
of sounds s heard:

{a.) A high nole stepping down
through five octaves [repeated three tmes).

{b.) Random noise (hissing) start-
ing al & high volume and diminishing until
silenced.

{e.) A single tone, starting &t = high
valume and diminishing slowly.

{d.) Two gunshols, one at normal
volume, the sacond &l ha!t volumae.

It all of these sounds are heard as described,
deprass the CLEAR key on either Hand Con-
trollar, In the eveni any parl of the lesl has
lalled, depress the ENTER key. (INOTE The
tes! sequence canngt be advanced if the
CLEAR or ENTER key is depressed whila
sounds are baing generated.)

(3} The noxt segment of the test
presents a series of patterns, ending with the
patiern |llustrated in Figure 2-2. Check colors
in the les! paltern againat Figure 2-2 for simi-
larity and dalinition, It iast pattern accuracy is
satisfactory, press the CLEAR key. Il i1 s
unsatislactory, press the ENTER key

EII#IFFP“'g
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Figure 2-2
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(4) The next portion of the lest
sequence Is a pattern of colored blocks with the
two larger blocks altermnating with the worda

DE TWO on a red background, as lilustrated

Figure 2-3. Cneck colors in test pattern
against Figure 2-3 for gimilarity and definition.
if tesi pattern accuracy is satisfactory, press
the CLEAR key. If it is unsatislactory, press the
ENTER kay.

-

Figure 2-3
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H no fatlure has been detectad, the title paga for
Baseball will appear; this indicates the M/C has
passad all the automatic and operator fesis.

(§) The last patiern of the test alter-
nates between the letters F/B and VIS. Press
the CLEAR key for a satisfactory indication.
Press the ENTER key for an unaatistactory
condition.

_Uos_
Uo4
Uo2 Uo1
U4 Uis
FAILURE! .

Figure 2-4

In the avent a fanlure has been delected, instead
of the title page being displayed, a display as
shown in Figure 2-4 will appear. Dapending on
the taillure code detected, the suspect IC will
ftash in Red and Biue indicating the most likely
defective IC

The naxt test is an actual game check to con-
firm the lunctional operation of the M/C. When
the title page for Baseball is displayed, follow
the instructions provided with the MTE-201
Test Cartridge to play % an inning of basaball,

Upon successful operslion of the basaball
gama, 1ho test routine for the Master Compo-
nént s complete.

The reason the Basebell game is utilized is
because |he Baseball makes full usa of the
digital/memaory facilities of the M/C.
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MTE-201 FAILURE CODES AND CAUSES

FAILURE DESIGNATED OTHER POSSIBLE
CODE I DESCRIFTION IC FAILURES
A Us (GROM) Check SUM Graphics ROM U2, L4, U8

B Ug (SROM) Chack SUM System ROM u
G U3 (PROM) Check SUM PROGRAM ROM U
D L4 {STIC) Memory test of STIC Uz us
E UB ILGRAM) Memory test of Lower Graphics AAM U4, Us, U2
F U7 (UGRAM) Memory test of Upper Graphica RAM U4, U2, Us
G U2 [SHAM) Mamory test of SYSTEM RAM U4, US, LN
H U1z [SPAD) Memory test of SCRATCHPAD RAM us Ul u3
J Us (PSG) Memory test of Sound IC ug, ul, uld
K U4 (STIC) Inrersction test of STIC IC
N U4 (STIC) “Solid Tent" verifias that all B4 points on
all B moving objects react to interaction Uz
O L (STIC) Verifies that all 4 quedrants of the
colored squarsd made register intoer.
actions in all colors, but clear. i
P u4 [STIC) Verifies that the top left and bottom
right corner of the screen register proper
interaction at all offset positions,
Q U4 (STIC) Uses interactions to verify that X zoom
functions.
A U4 (STIC) Uses imteractions 1o verify that Y zoom
functions.
5 U4 (STIC) Uses interections to verify that Y mirror
functions.
T U4 [STIC) Uses interactions to verily that X mirror
functions.,
u U4 (STIC) Uses interactions to verify that full /half
height objects functions.,
v U4 [STIC) Uses interactions 10 verify that 8/16 line
obpections functions uz2
W U4 [STIC) Color priority mest
*X UG (PSG) Manual fail of sudible test
bk 4 U4 (STIC) Manual fall of visibility of foreground/
background priority
2 U4 {STIC) Manual fall of mode one/mode two visual

" Pass or fallure s determined by operator/technician performing test,

MOTE: IF MULTIPLE FAILURE OCCURS, SEE THE RECOMMENDED SUBSTITUTION
SEQUENCE FOR LOCATING THE DEFECTIVE ICs (Pg. 2-9)
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When the Hand Controller test is displayed,
instead of depressing keys 1 and 8 simulia-
naously o conlinue the tast sequence. you
may acceds the lollowing programs:

INDIVIDUAL TESTS:

Depress keys 1 and 7 simultaneously and an
individual test menu is displayed. The laft
Hand Controller is then used 1o enter the selec-
tion number 10 delermine the tesl to perform.

Depress the CLEAR kay 10 remove ermonecus
selaction number entry.

Deprass tha ENTER key alter the input of the
selection numbaer, to perform the entry selected

The lesis are as follows

Sabeclicn
Mo,

(1] Return 10 Hand Controlier 1est display.

1. STIC aulomatic Tests—Perform the lesis
on tha STIC which do not require operator
ntervention. These tesis are those ol
which valid responsas from the STIC itsel!
can ba delaected by the CPL.

Mamory test of the Sysiam HAM.
Memory test ol tha Sound IC (PSG).
Check SUM lest SYSTEM ROM [SAOM),
Chock SUM test PROGRAM ROM (PROM).
Check SUM of GRAPHICS ROM

Memory test of the LOWER GRAPHICS
RAM,

B Memory lesl of the UPPER GRAPHICS
HAM,

9. Memory lest of tha SCRATCHPAD RAM
(SPAD)

10 Audible test of Sound IC (PSG).
1" Viasual veritication lest.

Tesl Pertodmed

- M R W N
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Upon successiul complation of some ol the
individual lests selected, a small Blue symbaol
will appoar ai the bottom of the display. H &
lailure s detacted, a fallure code will ba dis-
played on the screen. To exit the program.
select 4. which will return the cperator to the
narmal st rouhne

TEST CARTRIDGE CHECK:

Depress keys 2 and 8 simultaneously and a d
checksum for the MTE-201 tast cartridgs will
be displayed. Tha display should look like this.

"CART CHECKSUM LO =
“0000237 16T
"CART CHECKSLUM HI =~
"000D33 72642

Il any pthiar numbars appear or the numbars
differ, |1 indicates a failure in the tesl cartridge \
and anothed cartridge should be utilized.

2-2. CUSTOMER'S GAME CARTRIDGE
TEST. Tes! the customer's Game Cartridge as
foltows

8. Verily that Master Empnnlnlumn‘“‘*
neclted (o ielevision set as outlined in the i
operating instruclions |Fage 01-1}. |

b, Set tha Antenna Switch Box 1o |
GAME. Insert customar’s Game Cartnidge in
Masler Component and depress the respl
switch. Chack for mistake in lettering on litle f
picture, jumbled playtield or unwantéed
charaters.

c. |l problems occur. remove cuslomers
Game Canrigge and check Master Componant
with a known-good Game Cartridge

d. With tha known-good Game Car-
tridge inserled, if probiems are nol observed,
Ingn the customer's Game Cartridge is datec-
tive. It problems are still cbseérved, rouble-
shool the Master Componeant.

L
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2-3. RECOMMENDED TEST EQUIPMENT
1) Dual Trace Oscilloscope
2) Digital Multimeter
3) Frequency Counter
4) Color Television
5) Heat Gun
&) Diagnostic Test Cartridge (MTE-201)

7] Basic Elsctronic Hand Tools imcluding
Soldeting/Desoldering Equipment

2-4. POWER SUPPLY TEST. Tesi
PCB-Power Supply as follows:

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

b. Plug in Master Componant (M/C)
power cord and set Power ON/OFF switch 1o
ON

Iha

c. Refer o Figure 2-5 PCB-Power
Supply test points locations. With a DVM check
for +5V £ 0.15V DC at TP2. (The voltages are
referanced to ground TP1.)

d. Check for+12¥ DC t0.36VDCat TP3

a. Check for 18V DC £ 1.25 DC UN-
LOADED at TP4 [nonregulated +168V DC
source),

I. Check for =21V DC = 0.15V at TPS
(early production units below serial number
113889, the voltage will be -3.3VDC. CR s a
3.3V rener diode in early production units)

g. !l allthe voltages are correct as speci-
fled above, troubleshoot the PCB-LOGIC
aasembly. If any incorrect voitage measure-
ments ware oblained above. proceed with tha
lollowing steps 1o isolate the defect:

lllllllllllll EHagd == d @ BdbBFEER I ERAAREAN AR E R AR w®

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

+16YV DC TEST (Non-Regulated)

-2.1¥ DC TEST (Early Production -3.3V)
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h. Disconnec! the 5-pin connector (17,
Figure 8-1) of the power translormer assambly
from the PCEB-Power Supply. With a DMM
measura the AC vollage across pins 1 and 3 of
the connector. Thée AC voltage should be
batwean 7 6 and 9.4V AC AMS

L Verily that the AC voltage across pins
2 and 3 of the connector is between 7 Gand 8.4V
AC RMS.

J. Verity that the AC voltage across pins
4 and 5 of the connector s betwean 153 and
1B.7WV AC RMS

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

NOTE: IF THIS PLUG DIFFERS FROM THE
TYPE ENCOUNTERED, REFER TO WIRING
DIAGRAM IN SECTION 5 FOR CORRECT PIN
IDENTIFICATION.

2-8

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 guide coniains a
charl lsting the problems usually atlecting
the Master Componeni. the causes of the prob-
liems and guidelines for correcting the prob-
lema. This guide has been writlen with the
assumption thal the servicing technician had
the ability 1o follow good electronics trouble-
shooting practices and procedures. aapecially
with digilal logic circuils ang MOS devices. |1
15 niso assumed thal the servicing technician
has the equipment, prints and tools required 1o
proparly service the Master Component.

The guide was developed 1o allow the servicing
technician o repair the Master Companant
afligiently. The first causes listed are either the
mosl common causes of tha problems of
causes that can be corrected with tha Master
Compongnt assembled. Aler gamning experi-
ance servicing the MATTEL INTELLIVISION
MASTER COMPONENT, the sarvica techni
cian should be able 10 identily and correct
problems without using the roubléshooling
Quide




SUBSTITUTION SEQUENCE OF
PLUG-IN ICs ON PCB-LOGIC

: Symbol No.  Manufacturer’s Type No. Function Part No.
! 1. uz2 RA-3-8600 SYSTEM RAM {00e8-0530)
2 U4 AY 388001 sSTicC {00ea-0640)
1 i U1 CP-1610 CPU (00880520}
4 ue RO-3-9502-011 PROGRAM ROM (009B-D670)
5. U3 RO-3-9504-021 PROGRAM ROM (0098-0620)
6 LIS R{(-3.9503 003 GRAPHICS ROM (0028-0670)
7 LG AY-3-8914 SOUND [PSG) (0DS8-0660)
B u1o AY-38915 COLOR (0098-0680)
« Ahsays use a known-good IC,
= A hways lollow proper procedures and precautions for
handling MOS devices,

= Be wre of correct IC orientation and pin insertion,

+Change only one |C at a Ume and lesve in the known-good
IC until the faulty IC is found.
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Y i T O

SUSPECT

REMEDY

Snowy on TV [with or withouwt
iggreastic test patTarm
wizibla|

Tha TV chanrel snd Master Compoanent
channil sglector swltch do mot sy,

Sat tha TV VHF channal switch avid
Meitter Componert] chanmpl selectar
wtlgh tg the same ghannel

Tt Maiter Component is not enargizod,

Essura the Maswar Componmnt is oon.
nected o & 120% AC GOHT power sourcs
end the OB/OFF widtch | an.

The mnienng telectod twiteh i nod s
“GAME™ ai by dafegtive,

Saf the weltch to "GAME™ pe replace |
PRauired.

The comsclal AF cable ot not connsctng
POty 6F b e bisstl v,

Canividel thee cabile sod réctly of replice

Sopdder bridges or forelgn moterials are
emusing shore,

Tinspect bor solder bridges or forign
miaf@rials b tha Marter Componieni.

The Modhulatos PLGE LOGIC b gefpoiive

"Connmot @ known-good modulator (n
parallel with the medulatar, Connect the
AF catild t thies knoes-goced modulaton
ara] touch the cosey together, B thip cleon
it probipm, seplaoe the modulstos

Tha moculetod WOC & not =8 DL

"Troubbesfood e VO ik

The +12V DG wipply ks delertive,

*Troubleshoot the « 12 BC supply and
dutripution tyrtemd on the PCE-Power
Supply and PCB-LOGIC.

Tt anstonme bf porsan eeitch enembly
b wher s,

*Troubleshoot thy amembly for opers and
shoris.

Orey-awhitd scrson with NO
Nash observed on the TV
ferean wihen the reset
swilich s deprerssd

Tha STIC IC (U} WOC jumpssd st it
discnnnmcted from (hd PCB-Power
Sapply,

* Heconnect fhe fumpar wiim

The clock pulta cietult [ nat tunetharng.

* Tioublsihoo! e clock pulss cirouil using
the following sz a guideline;

11 Substivute STIC 1C 1L with & K-
guod 1C.

2] Substitube the Color 1 {L110) with g
knownpood [T,

3t Check for the following voltages on the
ETIC IC (LM: Pin 40 = 5.5V DC. Fin
o= -2 OG

4! Chack for +5V D on Pimg, 133, 16 and
17 af UMD (Calar 1C).

G Check for grolnd on Pins 1 and 17 of
L ard Fin 1 af LU0,

8} Check thae PCB-LOGIC clock pulee
circuita for apers and short,

T} Check capacitor C1 dnc T3 an
PCELOGIC,

Bl Replsce Cryvind X1 on the PCE-LOGIC.

Solder tridges of foresgn material cauking
shorts on the PCB-LOGIC.

FRermowe any horsign maeledbaly of soddon
lricdge.

" Arquires dissssembly of Master Companent 1o effect mpair,
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SYMPTOM SUSPECT REMEDY
Grey-white sreen WITH The tmat cartridge i3 incorrectly insarmed Insert the cartridge cormectly
Nash accurring on the TW into the Master Component.

ETEe witer B rea
watch i cequressed,

Dwinctive o4 cartrioge.
Mo clock puleed o inodiTect clock pukws
;IHFI:!-LMEEIE L (CPU) Ping 37 and

DC st the junction of PCE-LDGIC resirton
A

A2 sndd 1B, Chack pind 1 smd 3 af IC U
for clock pule input. if no input, replecs

STIC IC (L) on PCB-LOGIC. Check diodes
CR3 and CR4. On PCE-LOG IC check poner

disds CAS, O PCB-LOGIC chack 1 amili-
or 01 and O2. H IC W11 has clock ingut
on pind | and 3 but e output on ping 7
wd 4 snd the dncreie componenin s 0K,
replacs LINT,

+5v D supply probierm.

*Troublehoot +54 OFC bangupaly wend gt
than path,

i detective plugdn IC 60 the PCA:
LOGIE.

*Troubleshoot tha plug-in 1Cs uikng e
rocomimanded sequencs at the beginning
il this chart, Observs Ingeri pon end removal
e ek al Lo

iy goiderei-in 1C i defective,

*Check the truth table for ssch 1C. A prob-
berm with 1Ca UMY or UTE oo B cheier-
milnad by remowing Iy UZ, L3, US, US,
LS and the st carwricige. f & LOGIC 1
is then reasured 2t pin B of UMY, than
u_lmummamuﬂ-
i

T PCB-LOGIC bus control signall sre
rat furctioning when chacksd ot Pins
3. % and B of IC LI {CPLIL

*Using (1 circunt schermatic, check sl

wupply voltsgss for UY [CPU] and U2
[GYSTEM RAM]|.

Boldar briviges o foreign materink causing
shorts,

" Inspect the Master Componsht PCBs snd
curent fod tareipn matesisl o wlder
e,

Inonrrect, axird, or midsing
wighed) pUTTeTE OF CHETBCIEN

Cse o rmesie 1C8 are defecthe on the
PCE-LOGIC

*Test tha SYSTEM LOGIC uning the MTE
201 disgrostic tes. Replace PCB LOGIC
I s regulred. Re-perform the disgnostic
bl b eeriby tha Fadler] 1T Slont of e

g aphic problema s caed by PCB-LOGIC
Gy U, UM, LIS, UT snd UB.

The DC Pawer Supaly iy defective.

"Chick all Powsr Supply voltages on both
the PCB-LOGIC and PCB-Power Supply.

Balder babidges o forsign meterial
Esuibng WMoty

*Inspect the PCE-LOGIC for forsign materisl
or unkdsr bricges.,

The it cartridge | dafectiva,

Ty wnother cartricigs.

* Regueres disasismibly of Magter Component 1o oMect repair,
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SYMPTOM

SUSPECT

REMEDY

Distorted TV picture

Interference from a nearby operating tele-
yinian raramirter.

Sweitch tha television gnd Master Compo-
nant to the other channal andfor dis-
pannect the wtenna wire from the
bl eibeh B

Tha test setun i Incormect.

Check all levision controly, check all ten
conneciions, chaeck for b TwwilTy
the TV WHF charonvel gelector sd the
Master Component channel selector,

ETIC 1 (M) & Codor IC (U0} on PCB-
LOGIC b dilectlis,

*Chack thess 1Cs using the substitution
et

Defective modulstor on the PCB-LOGIC

“Connect a known-pood modulator in paral-
lel with the medulator, Connect the AF
cabyle 0 the kndwn-gocd modulated and
toiecky Ehm Deery el afion caen Bosgpet b,

I tha proolem clesrs, replecs the modulebor

Bolder bridges or forsign materials csusing
shoris.

*Remove sny walder bridges or forelgn
il s,

Mo Sound {plcure snd
whdeo DK}

TV volome wrmed doswn,

Chacic the TV woluma setuing,

Sound 10 LB on POB-LOGIC b8 debadt .,

Ok LIS by subatituting IC weith d Ko
good Sound I,

Tha mochilator on the PCR-LOG IC &
defective,

*Flret chack thi sudia input besd on thie
resdulatar loe shgisal . 11 signal s presend,
connect 4 known-good modulator in
parallel with the modulator, Cornect tha
AF cable 15 the known-good modulator
ared Goudh (he Tvad Mmodulator doted. Go-
gettvr_ Rosst the PCB-LOGIC srd restert
the disgnostic test. M the sound s DI,
rivplice tha modulator.

Dafective sudio discrem componanis on
PCA-LOGHE.

*Troubleshoot the sudia circults on the
PCE-LDGIC,

Solder bridges or torelgn material ceusing
Ahorts.

* Runrecwa iy solckes el aiF Fowraihgn
rmmterials

Hand Controllr
rmaifunctions

Thin Hand Controller s defective.

*Substitute 4 known-good Hand Controlle:
for the suspected Hard Controller and
parform the Hprd Corirollar vest.

Tre Sownd T {U8) o defective on PCE-
LOWGE,

*Substitute 4 known-good LG,

The 8 Pin connector from the Hend Con-
troller or astocisted traces are defective,

*Chack the B Pin connecior and sssociatoed
trace on PCE-LOGQIEC,

Orthay PCE-LOGIC 1Cs wee difectia,

TLhtilizing the sutstitution methaed, check
0 LM, L, L, U8 end L3, 1 stvadal
hand control tevt patiern pumbery aned
brttery wrs white and none of the prevous
tepd oorrects the problem, repleos IC U2
on the PCE-LOG C. If this doas not correct

the probiem, replacs |G LA,

* Requires disassemnbly of Master Component to effect repair,
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SYMPTOM

SUSPECT

REMEDY

The pectuse suddenly goes
blark duering the disgremtic
EwsT.

Tha tet cart ikdgs & defectva.

Try anather cartridge, Also check the
Master Component cartriogs wocket,

e o gt plugin 108 are defective.

Tlonng the recomimanded substitution
sacpainiea , check Tl pluigein 105,

Ths PCB-LOG I fanit sweltch b datective.

"Check the resst padteh,

The PFCB-LOGIC Power Ribbon cable Is
difective.

"Check the Powe Fibban coble foe
ur“h"wl DEneria, BT

The PCB-LOGIC Crystal X7 is dalwctive,

*Chuecic 1he grysial by GENTLY tapmng
it enil pbserving The ployure.

Foregn materisl # causing § $hort,

* Ingpect the Magtel Componant Tor barign
roFieriEly .

- 5

Preture action brears-up

___,_.,.
e Tl

Dre o more of the plug-in 1ICs are
o factive

*Uing the following sequence, replace the
tallowing 8 wiing thi substitution mathod
Ut (GPUL U STICH, U2 (SYSTEM
RAM). UD (SYSTEM ROM) end U3 (PRO-
GRAM ROM).

The tast cartricge i dofective.

Try another cartridge.

Thn Mastar Companamt cortridge sockes
in defective.

Inspect the cartricpe sosket for bont pins,
foreign matarials, stc

PEE- LOGIC ghonmel selac-
1or switch dom net operate
Corroctiy.

The waeiteh i e fective,

“Repair of replace tha switch &8 redquined.

The modul ster 18 delective.

*Crechk 1he moduiator on the PCE-LOWG 1S,

Tha ploturs his the wiong
cobors ar no oalor

The TV controls are st wiong.

Check ol TV pontrols,

The TeEt CONNECLIBNE &0 Making pood
CrTlast.

Clheci pll text covmupctsgnsg,

The crywal (X 1] is st the wrong frequency.

"Chack (e freguancy st PCB:LOGIC IC
L {STIC) Pin 16. It should be 3.578 545
£ 100 Hr. Adjust tha frequency by sdjust-
kg ther variehla capecitar (G2},

STHS I (LM af Colas 1C (L10) ix
chefnctive,

"Chack Ul and 110 using the subsitution
e .

Solder bridge or fortsgn material csdng
ashort.

"Ramove gy solder bridges or foreign
manerial,

*Requires disassambly of Master Componant 1o effect reosir.
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SECTION 3
DISASSEMBLY

3.1 GENERAL. Before disassembly of the
Masier Componeni, perform 1he lesling pro-
cedures detailed in Section 2 to determine the
most likely cause of the malfunchion. Dis-
assambla 1hea Master Component only 1o the
exient necessary 1o accomplish repars

3.2 The Mollowing paragraphs provide
procedures lor complels disassembly of the
Master Component Modity tha procedures as
necessary o aocommodate the extent of dis-
assembly required Disassambly procedures
are Koyed 10 the exploded view lilustrations in
Section 6 (Page 6-3).

WARNING —

MAKE SUHRE 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

Disassembile Llhe Master Componant in a clean
well-illyminated area

3.3 DISASSEMBLY OF CONSOLE AS-
SEMBLY. Reler 1o Figure 61 [Page 6-3) and
disassembile the consolé assembly as follows:

s, Remova six Phillips-haad screws (1)
securing top housing assambly (B) to bottom
housing assembly (21). Avoid damaging the
Hang Controllers when turning the Masier
Component over t0 ramove the screws.,

b. Remove power ON/OFF knob (4)
from lop housing (8) by gently pulling cap
upward

¢ Lin top housing (8) off bottom hous-
ing assambly. Side hand controllers {11}
through openings in top housing

31

d [t is not necessary 10 remove inlays
(2. 31, tastener (5). résat button (8) or spring (7)
from top housing (8) unless replacemant is
required.

& Hamove six screws {9) sacuring iray
(10} to botlom housing assembly and femove
liay Keep the iray screws separaled from the
housing screws because they are different
L T

I. Caralully disconnect the 5-pin ribbon
cable (42, Figura 8-3) and 2-pin connéctor (58]
from the power supply board assambly (14,
Figure B-1)

g Lift 1he logic boare assembly (12)
straght up oul of the bottom Nousing assambly
Carefully disconnect the hang controller
assemblies (11] Irom tha logic board assembly,
noling position of hand controller connectors
and routing of cablés lor proper reassembly,

h. Disconnect the 5-pin connector (17)
from the power supply board assambly (14).

l. Remove two screws (13) securing the
powes supply board assembiy (14) 1o the bot-
lom housing assembly. Remove the power
supply board assembly and insulator [15).

I Aemove Tour screws (16) securing
transformer/switch assembly 1o bottam hous-
ing ussembly Note routing of wiring for propar
reassembly, and remove translormer/swilch
assembly. Do nol separate transformer (19),
switch {18) and connector {17) uniess replace-
menl of componen! iz necessary (reler lo
Section 4)

3-4. DISASSEMBLY OF HAND CON-
TROLLERS. Refer to Section 4-2 for disas-
sembly and companent replacemen! instruc-
tions on Hand Controllers.

®
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DISASSEMBLY NOTES




4.1 GENERAL. The following
paragraphs provide procedures Tor
repaining delective assemblies, re-
placing delaective companents, and
pearforming circut adjustmeants

4.2 HAND CONTROLLERS.

IMPORTANT: Make sure for-
wign malerial ., . . dirt, dust, elc., does
nal comsa In contact with the circult
mairix or other plastic paris.

Unplug Master Component lrom
power source. Disconnect swilch
bax cable.

8, Disassambly: Turn  the
Hand Controller upside gown an a
fiat surface and hold it irmly Usea
Phallips-head screw driver 1o re-
miove the 4 screws Remowve BONom
screws lirst. Set all 4 screws aside
n & sale piace. Reler to Figure 4-3

Figure 4-1

SECTION 4
REPAIR, REPLACEMENT AND ADJUSTMENT

Figura 4-2



1) While holding the top and bottom
housings togeather, turn the Hand Controller
right side up. Sel it back on a flat surfaca. [See

. Figure 4-3)

—————— e —— i —

'

Figure 4-3

2) Carefully lift the fop off and set it
aside. Hold the number keypad and the Gold
Directional Disc in place with one hand.

3) Aemove the Gold Directional Disc
and Spring

4) Asmove the Action Buttons from
both sides.

§) Remove the static shield and the
circult matrix from the lower housing. (Sea
Figure 4-2.)

8) Remove the cable from the lower
housing by lifting the cable strain relief up and
out of the housing. Pry up the cable connector
block from its mount in tha housing. CAUTION:
Be carsful not 1o touch or bend the metal
prongs. [See Figures 4-4 and 4-5 )

T) It bottom housing has a raised lip
around the directional disc guidepost, replace

the bottom housing

4-2

Figure 4-4

Figure 4-5




b, Componen! Replacement and
Reassembly.
1) Place the replacement cable

assembly in the lower housing as shown in
Figure 4-4 and 4-5.

2) Make sure the replacement circult
matrix is corractly tolded as shown in Figure
4-8 balow.

L

-

= S

=

==
srafif |
17
1 _E i

Apply foam lape |2609-6159) to circult matrix
As required Refer to Figure 4-T. Install the cir-
cull matrix as shown in Figure 4-2 and make
sufe it fis snugly over the top and botlom
pOSiS,

Foam tape Is to be applied directly to the folded
circult matrix. Tape is 1o be captured between
matrix and domed legend. and pressed to
secure its position. Refer to Figura 4-7.

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

Figure 4-7 Foam Tepe Replacement

&



3) Install the static shield over the
folded circult matrix, making sure the posts go
through bath sets of holes (shieid and matrix).
Reter to Figure 4-2. Hold the matrix and shieid

in place with Nngers,
4) Install the keypad over the matrix

7) Mount the spring and Directional
Dis¢c. Refer lo Figure 4-2.

8} Before reinstalling the top housing.
make sure the circuil matrix and keypad are
securaly in place so that the top and bottom
holes fit over the small brown posts. See Figure

aad static shield. Again make sure both posts 4-3.
9o through keypad holes.

5) Check that the componenls are
carrectly installed, Place the washer undar the
1op layer of tha circuit matrix and over tha
directional disc post as shown in Figure 4-2.

8) Press action buttons firmly in posi-
fion. The scalloped edge should be on the
BOTTOM, FACING INWARD. The buttons will

- onty fit one way Fefer to Figurs 4-8 below,

e

BCALLCPEL LORGE

Figura 4-9

9} Install the top housing. Hold the top
and botlpm securaly logether while you lurn
the Hand Controller over. Replace the 4 screws,
TOP SCREWS FIRST. Tighten until lemly in
place. This is Imporani to make all the gircuit
connections. DO NOT OVERTIGHTEN

10) Connect the Hand Contraller toa
working M/C and using the MTE-207 Test
Cartrigge, chack for proper oparation




4-3. LOGIC BOARD ASSEMBLY.

(1) Reder 10 Figure 4-10. Carefully
unsolder and remowve logic board shields
NOTE: WHEN UNSOLDERING THE SHIELDS,
BE SURE THAT EXCESS SOLDER DOES NOT
CAUSE ANY SHORTS ON THE LOGIC
BOARD COMPONENTS AND TRACES.

(2) Inspecl circuit board lor evidence
of broken or pesling circull traces

(3) \nspecl components on clrcult
board lor evidence of charring. swelling, are-
ing or shoring

{4) Inspect connectors for bent, bro-
ken or missing conneclor pins

{5) Make sure all socket mounted ICs
are fully seated in sockets. Make sure thal heal-
sinks on 1Cs U1, U2 and LM are sacuraly attached
to the ICs

(8) Inspact all jumper wires for evi-
danca of buined or lrayed insulation. Make
surg all jumper wires are securaly saldered to
circuil board

(7) Make sure thal connector JS is
securely atiachad 1o wira

BLACK SHIELD

AT ALSO BE METALLIC)

Figure 4-10

4.4 POWER SUPPLY BOARD ASSEMBLY,

(1) Inspec] circull board for evidence
of broken or paeling circuit traces

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

{3) Inspect conneclors lor bant, bro-
hen or missing connector ping

(4} Maka sure heal sinks are sacu rely
allached 1o voltage reguiators L1 and U2

(5) Make sure that adhssive holding
capacitors C1 and C2 in position has not

separated

4-5. REPAIR. Repair the Master Compo-
nent In accordance with the lollowing
procéduras

a. Transtormer On/OM Switch
Repair. Repair of the transformar on/oll switch
Bssembly consists of repiacing eilther the
swilch or the lranstormer.

(1) Aeler 1o Figure 411 for proper
wirg color and connections.

{2) Replace any transformers with
dJamaged wire insulation

(3) Replace defective On/ON swilch
utilizing a low wattage soldering lron

METALLIC FiNIsH

All tabs

mus! be solderad

and black paimt must

be removed 10 oblain

4 good solder connection.
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Figure 4-11  Transformer ON/OFF Swilch Wiring Assembly

b. Printed Circull Board Repair. The
following general procedures and precautions
apply to repair of printed circuit boards.

(1) Many of the integrated circuits
contained on the printed circuit boards are of
MOS consiruction which are sasily damaged
from static discharga. To prevent damage dug
in static discharge, tha lollowing precautions
should be obsarved:

a) Ail working surfaces must be ai
ground potential.

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

c) Repair personnal should ke
necessary antigtatic precsutions such as the
wearing of ground siraps.

(2) Support tha circuit board so (hat it
will not move or cause the soldering ifron 1o
strike other components.

(3) Install new components in the
same position as they were removed.

{4) Inspect and tesi all resoidered
connaciions.

(8) Use desoldaring equipment, such
as a solder vacuum., whan unsoldering
componants. i

(6) Use a heal sink on semi-conductor
leads when soldering or unsoldering in the
area.



(7T) Remove Bxcess solder, solder
splatter and rosin splatier after repairs are
complated

{8) Remove socket mounted 1Cs by
carelully prying ou! of socket with a small
scrawdrivar

(9) Inslall sockel mounted 1Cs by
pending IC pins into position over socket holes.
and applying firm, even pressure 1o |1C

{10) Replacs jumper wires with wire of
the sama gage.

(11) Reinstall logic board shields as
ilustrated in Figura 4-10.

4-6, REPLACEMENT,

a, Hopleca all components and assem-
bhes which are damaged beyond repair,

b. Install new heatsinks onvoltaga regu-
lators in accordance with paragraph 4-8.d.

c. Install neatsinks on new ICs U1, L2
and U4 in accordance with paragraph 4-6.e.

d. Regulator/Healtsink Assembly Re-
placemenl. Install voltage regulators aon haat-
sinks as lollows (PCB-POWER SUPPLY)

(1} Remove defeclive regulator from
healsink by femaving eyelal or sarew. Fry
dafectiva regulator off

(2] Clean dried thermal compound o
of heatsink,

(3] Apply an even coat of general pur-
pose thermal compound on contac! surface ol
regutator

(4) Pasition regulator I plage on old
heatsink. Secure regulator 10 heatsink with a
suitable screw and nul Regulator must be
sacured lightly to heatsink surtace 10 nsure
maximum haat transfar,

a7

e. Inlegrated Circult Heatsink Replace-
mentl Inslall integrated circull hedtsinks on
ICs Ut, U2 and U4 as follows (LOGIC BOARD):

{1) Ramove heatsink from defective
IC by prying ot Application of heal Irom heat
gun may be redguired ta remove haalsink.

(2) Remove drned thermal bonding
compound from heatsink. (NOTE: May have 1o
heat heals:ink 1o remove.)

(3} Apply an even coal of thermally
conductive apoxy on IC

(4] Piace healsink On G and apply
sutficient presaure to ensure bond:ng.

48 ADJUSTMENTS.
a. Master Clock Adjustment.

(1) Connect a fraquancy counlet with
a high Inpul Impadance 1o pin 10 of 1 {car-
Iridge jack) and ground or pin 156 of 1C U1D and
ground

{2y Adjust C2 (variable capaciior) so
the Irequency counler indicales L BI0545 MHz
& 100 Hz

b. Sound Buzz Adjustmeanl.

(1} With the volume on the television
adjusted for normal listening level, no sync
buzz should Do neard

(2) Il a buzz (s heard. adjust The sound
coll on the AF modulalor for minimum buzz.
CAUTION: Use care not lo damaga the core of
the sound coil

(3) If the buzz cannol be reduced to a
satisfactiory leval, replace the modulator
{2609-4689).

Top View

SOLIND

RF Mndulat?r
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SECTION 5
ASSEMBLY

5-1. 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. Rafar 1o Figum B-1 [Page 6-3) and
assemble the console assembly as follows:

a. I disassembled, reassemble 1rans-
former [19), swilch (18}, connector (17) and
assoclaled wiring in accordance with Figure
d4-11 and Wiring Diagram (Figure 5-2).

b. install transformer/switch assembly
in bottom housing {21), Roule wiring as noted
during disassembly. Sacure assembly in piace
with four screws (16).

e, Install insulator (15) In boHom hous-
ing, Instali PCB-Power Supply | 14) on Insulatar
in Boflom housing assembly. Secure PCB
Power Supply lo bottom housing with ftwo
scraws (13),

d. Connect the 5-pin connector (17)
from 1thie transformer/switch assembly to the
PGB Power Supply [14) as illustrated in Figures
5=1 and 5-2

— = = o B KIDME D

e. Connect the hand controller assam-
blies (11} cabla connector 1o the PCB Logic
(12} as |Hustrated In Figures 5-1 and 5-2. Routa
hand controller cables in bottom housing
assambly (21) as noted during disassambly.
Place the PCHB Logic In boltom housing
assambly.

1. Caretully connect the 5-pin ribbon
cable (42, Figure 8-3) and 2-pin connector (548)
ram the PCB Logic (12, Figure 8-1) to the PCH
Power Supply (14) as |liustrated in Figures 5-1
and 52

g. Install tray (10} in botlom housing
assembly (21] and secure in place with six
scraws (8).

h. Il removed. Install sprng (7], reset
button (8] and lastenar (5} on top housing
assambly (B).

I. Siida nand controller assembiies (11)
through cpenings in lop housing assembly (H).
Instalt top housing assambly on bottam hous-
ing assembly (21).

J. Install glamour cap (ON/OFF knab).
Press lirmly inip place.

k. Carefully nverl console assembly
and secure top housing assembly (8) to bohtom
housing assembly (21) with six screws (1),

1:;=__I-.--I . ; ll.‘!"‘_ HARD COMTROL LR SOAECTOR )
= .::-] iy [\ (PCB LOGIC) ‘ "
g W (TRAY) |

Figura 5-1

Connector Installation Diagram
5-1
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SECTION 6
PARTS LIST

6-1. HOW TO USE THE PARTS LIST.

a PARTS IN SHADED AREA AND
MARKED WITH/UHAVE 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 tha desired parl on Figures 6-1
through 6-4 and note the numerical iIndex num-

d. Order replacemeni parts by par
number wilh compiete description from Mattel
Elactronics Parts Deparimeant.

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

ber or relerence designator ol the parl, as
applicable

¢c. Fing the index number or refrence
designator in the associated detalled paris
v,

6-2. DETAILED PARTS LIST. Replaceabls
parts and assamblies lor the Mattel Intellivision
Master Component are [llustraled in Figures
6-1 through 6-4 and indentified by index num-
ber in the associated detalled parts lisls.

6-3. ABBREYIATIONS. Abbreviations usad In this parts lis! include

.

Symbol/Abbreviation Dofinition
AR As required
ASSY Assembly
* Commercial items may be substituted for
' preceding part number
| iN Inch
K Thousand
MNHA Next higher assembly
H Ohm
uF Microfarads
pF Picolarads
1 AEF Relerence item; quantity indicated in first
appearance
1 v Volts
W Wan
ww Wire Wound

B-1



Console Assembly

EXPLODED VIEW ... ...

Figure 6-1
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Fig- &

Index No. Part Numbar Description arty
6-1- CONSOLE ASSY ...t iicnimncncancranmns REF
-1 Da405-0832" SCREW. B1BuwdMdin. . .......ivei-scriesee B
26098718 HOUSING ASSY, Top .. .. ivesiisvanssinis 1
-2 26808-4520 LA, I e s s i e S 1
-3 26084519 INLEM, BONtEa] .o donen ey meam- 1

4 2609-2139 GLAMOUR CAP (DN/OFF KNOB) . ........
-B 04050582 FASTEMNER, Pushmil.......vvoee-vnvucase 1
8] 26002120 BUTTON, Reset ... .... A 1
-7 26094260 SPRING, Resst bumon , ... ..-..coccvpuenn- 1
8] 26096069 HOUSING. Topg viviencnnsrvsvainrorsnen 1
9 04060802 SCREW, 8-18x3/din. ........... et
10 26092148 TRAY it ce i iinnsnrnsannnnsnnnrnnns 1
A1 26009058 HAND CONTROLLER ASSY (=e Figure 6-2 ,,. 2

Inrbmhduwnl

a2 JOARD A i
13 2
=14 |
16 1
16 4
1
17 i
A8 1
10 1
20 098480 b TR O A T A 4
-1 2808.0739 HEIUEIHE AES‘I" BOMDM .....ccvcvemeeans &

PARTS IN SHADED AREA AND MARKED WITH /1 HAVE SPECIAL CHARACTERISTICS
TO MAINTAIN THE SAFETY PERFORMANCE OF THIS UNIT. WHEN REPLACING ANY
OF THESE PARTS, BE SURE TO USE ONLY THOSE SPECIFIED PARTS.
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Fig. &

Index No. Part Number Dascription aTty
63 26059169 LOGIC BOARD ASSY {see Figurae 5.1 REF
for NHA)

1 26004479 HEBHIBLDL, T . oosmiivsminss saiiossamnan 1
2 26094489 AF GHIELD, Bot1om . .pvreanvivrarrninnas 1
-3 25006768 PLUG, Bpin [P4A P4B) ... . ... .ccvvucnn. . 2
-3 ooag-0070* CAPACITOR, 0.01xF |C34 thiough E:'EI‘EI ,,,,,, 2}
5 0085-1500" CAPACITOR, 0.1xF, 26V, =20% (C3, CA,

C6 through C21, C23 through C26, C29,

B ] v i i A S A T A T BN AR 29
B 0098-0890 INTEGRATED CIRCUIT (U7, U8, U1} .,,..., 3
T 00980570 INTEGRATED CIRCUIT (UB} . ... ......... i
8 0098-0540 INTEGRATEDCIRCUIT [U4) .........c.... 1
9 0068-0530 INTEGRATED CIRCUIT (L2} ..... ST TT 1
A0 0099.1030* DICDE, 1N400O1 (CR1,CRB, CR7) ........... 3
A1 00es-0781* RESISTOR, 1, 1/4W, #6% (RG, R17] .,.., TR
12 onas-2110* INTEGRATED CIRCUIT, 7407 {U1T1) ........ 1
A3 008604 26.* DIODE, Zener 1OV (CRB) ......cncavninnnn. 1
14 0088 1050 DIODE, TN4148 (CR3, CR4,CR8) ........... 3
156 0089-1140 SWITCH, Momentary contact (S1) . ........... i
16 00850007 * CAPACITOR, 1.0uF, 20V, 120% (C26) . ....... 1
17 009500581 RESISTOR, 58K, 1/4W, 5% (R4, R13.R1B) ., 3
-1B 00831 100" TRANSISTOR, 2N38058 (Q1.02) ......v000.0 2
18 0083.1350 FERRITEBEAD IL1, L2} ... ...covvvenan... 2
20 0005-0022* RESISTOR, 10K, 1/4W, =6% (R156) .. ......... 1
21 0086-0425" DIODE, Zener 33V ICR2) . ... ...0vvv v vevsy N
22 0D098-2640" INTEGRATED CIRCLIT, 740588 (U17) ,..... 1
-23 COa5-0641* RESISTOR, 1009, 1/4W, :6% (R16) ......... 1
-24 00950601 * RESISTOR, 880, 1MW, =% (R ........... 1
25 00299-1360 FERRITEBEAD (L) ....covvivcnvicnninna « ¥
26 00980520 INTEGRATEDCIRCUIT () . ..viveiene. 1
27 2609-8399 CONNECTOR, #pinlJ1) . .........ovnvnnns 1
-28 00o8-06 70 INTEGRATED CIRCUIT (U . ............. 1
28 ooeg-2600" INTEGRATED CIRCUIT, 740527 (L33} ...... 1
30 00088-2620" INTEGRATED CIRCUNT, MaLS00{U1B) ...... 1
31 088-2120* INTEGRATED CIRCUIT, 74L51256

2L 7 A E N . R S M e ihianabe £
32 0085-0650" RESISTOR, 3000, 1/4W 6% lﬂl"ﬂ} .......... 1
-3 2608-4689 RFMODULATOR ........ 000~ ehrassarens 3

6-7
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Indax Mo Part Number Deseription
8-3-34 0008-06 20 INTEGRATEDCIRCUIT U ......0c0nvuns
35 00950890 " RESISTOR, 3K, 1/4W, 5% (R24) ... .........
-38 00850009« CAPACITOR, 47uF, 168V, -10, +#50% (CAD} .. ...
37 00850601+ RESISTOR, 18001, 1/4W, s6% (R22) ......,..
-38 00800700 SWITCH, Charmal ssbect {S2) .. . .....0c0eues
-39 Doa4-0417* RESISTOR, 22K, 1/4W, = 2% |R3, R10, R11} ...
40 0085-0720* CAPACITOR, 20pF, 16V, 6% (C1) ..........
41 0088-0730 CAPACITOR, Variable (C2) ,........ e
42 0088-0472 RIBBON CABLE ASSY Boin{P3) .. .. ......
43 00890151 RN TAL IR v ssass iy s s daa s as
44 o08s-0722" CAPACITOR, 220pF, 16V 10%{C33) ........
45 0065-0082 " RESISTOR, 18K, 1/4W, :5%{RD} ............
48 0084.0329° RESISTOR, 2.7K. 1/aW 2% (R1) ...........
A7 0008-0680 INTEGRATEDCIRCUIT (UMDY .............
48 0085-0008 * CAPACITOR,. 10 F, 20V =20%
e e B e L S e RN R e A
45 0084-0361 * RESISTOR,B.BK, 1/4W, +2% (R14) . .. ....
50 0098 0170° TRANSISTOR, 2NFDO4 (O3] ..........c....
61 0084-0257* RESISTOR, 4700, 1/4W, +2% (R7) ..........
- ¥ DO84-0287* RESISTOR, 12K, /4w, 2% (RB) ... .. o
63 0086-0041* RESISTOR, 47K, 1/aW 5% (R12) ..........
64 0084 0381* RESISTOR, 91K, 1/4W, 2% (R18) ..........
Bb 0084-0485* RESISTOR, 110K, 1/4W, t2% (R20) .. ........
56 D0as-0721* CAPACITOR, BBOpF, 16V, 20%{(C3%] ........
&7 0088-0860 INTEGRATEDCIRCUIT(US) ..............
58 00880008 CONNECTOR, 2pln {J5B) . .. ovvvieianianans
59 00981610 SOCKET, 40-pindip ........ococciccurnans
80 0099-1530° SOCKET, ZBRInGdiD +...ovvvverrancnres
an 0098-1620*° BOCKET, 1B0Inglp ....ciivvvervmsnrsnass
62 2600 4250 BEATEINE o om0
A3 ——— PRINTED CIRCUIT BEOARD (Blank) .........




NOTES




SECTION 7
SCHEMATIC DIAGRAMS AND TECHNICAL INFORMATION

7-1. GENERAL. This section conlains
schemalic dingrams illusirating the electronic
circuitry ol tha Master Componenl. Techmcal
data on the integrated circuits. AF modulator
and power transformer is also containgd in this
section. The schamatic diagrams and lechmical
data should bé used, 45 Necessary, a5 an ad In
troubleshooting and repairing the Mastor
Componani

7.2. The lollowing diagrams are contained
in this saglion

Figura 7-1. PCB-Power Supply
Figure 7-2 PCB-Loglc

T.3. ABBREVIATIONS. Abbraviations used in schamatic diagrams Includa:

Symbol/Abbrevialion Definition
BAR Bus to Address Registar
BC Bus Control
BDIRIN Bus Directvon In
BOIROUT Bus Direction Out
BDRODY Bus Data Ready
BUSAK Bus Acknowledge
CBLNK Cartndge Blank
CLK Clock
B Chip Select
OB Dala Bus
oTB Dala lo Bus
WS Data Write Stop
ENAB Enable
INTR Interrupt
MCLK Mas! Clock
MSYNC Master Synchromzation
oD Output Disable
PCIT Program Counter Inhibiv'Trap
RW Aead/ ' Write
SO Secondary Data
SR Synchronization Register
STPST Stop Start
v Video
Y Luminance

11
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o :H"“::;' - Figure 7-2. Logic Board Schematic Diagram
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fn Tﬁ 3 All capacitances ak in microl arads unless
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Figura 1 Figure 2 Figure 5

) Sp sl 0 6v P-F T sac 500 P-P T0u sed DBOY P-P
NOTE: Freguency and wave forem will £on- NMOTE Frequency and wivalorm witl con-
slanily vary with soungd program atantly wary with sound program
Figure 3 Figure 4

1 IR e ol A e el 19 /.

i
| WU g

0.6 sac 12¥ P-P

NOTE Bopth wavelorms are shown rdm
pins 37 and 38 ol U1 o lllustrate 1BO°
phase rglationahip. Indwidualty, wave-
farms will appear identical,
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NOTES:

1 ALL RESISTANCE VALUES ARE IN OHMS

i ALL CAPACITANCE VALUES ARE IN MICROFARADS

wr DIODES CAY0 THAU CR12 MAY BE USED IN PLACE OF ZENER DIODE CRa
{SEE DETAIL A)

4 ALL VOLTAGES MEASURED WITH AN AC INPUT OF 120V BOHE

5. PAATS in SHADEDUARER AND MARKED WITH A\, HAVE SPECIAL
CHARACTERISTICS TO MAINTAIN THE SAFETY PERFORAMANCE OF
THIS UNIT. WHEN REPLACING ANY OF THESE PARTS, USE ONLY
THOSE SPECIFIED PARTS

-

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

16-BIT MICROPROCESSOR

FEATURES

® 8 program accessible 16-bit general purposa
registers

W BB basic instructions

®m 4 addressing modes: immediate, direct, in-
direct, ralativa

m Conditional branching on status word and
16 external conditions

®m Unlmited interrupt nesting and priority
resolution

| 16-bH logic and 28 complement anthmetic

B Status logic and word carry, overflow, sign,
rero

B Direct mamory access (DMA) lor high spaed
data transher

B B4K memory using single addrass
®m TTL compatible/simpla bus structura
B CP1610: 1us cycle time, 2MHz 2-phase clock

Pin Configurations
40 Lead Dual Ia Lina

P v -
e : ] e
(T v m [ BN
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BCT 4 Lo v |
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s v o
Dw o e £ W (]
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e L Ll m B_u_ﬁ
= [ = WALT
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o fun 1] RTH
fal =fns i f ST
g1 .of Al res
oF i & E_'[I]I:.II:I
u'Iu o | | ERCAY
O f e 110 ERCAT
(" By LY 1] FACA3
m nllor
— ]

DESCRIPTION

The CP1610 i5 a compatble member of the
Series 1600 Microprocessor products family. 1L
is a complete, 18-hit, singla chip, high speed
MOS5-LEl Migroprocessor. The Series 1600
famlly is fabricated with Geéeneral Instrument’s
N-Channel lon-Ilmplant process. insuring high
performance with proven reliability and pro-
duction hislary. Ali members ol lhe Saries 1600
family are fully compatible with the CP1610.

The Microprocessor has been designed lor
high spead dala processing and real lime appli-
cations. Typical applications include pro-
grammabla TV games, home computer
sysiems/home information cenlars, program-
mable caloulator systems, peripheral con-
trollers, process conlrollers, intalligen! termi-
nals and instruments, data acquisition and
digital communications processors, numearical
control syslems and many pgeneral purpose
minl-computer epplications. The Micro-
processor can readily support @ variety of
peripheral equipment such as TTY, CAT dis-
play, tape reader/punch, A/D & D/A converter,
kayboard, cassette lape, floppy disk, and
R&-232-C data communication lines.

The CTP1670 udtilizes third genaralion mini-
computer architecture with aight general
purpose registers to achieve a versatile, sophis-
licated microcomputer System. Tha [8-bit
word enables fast and afficien! processing of
alphanumeric or byte oriented data. The 16-bit
address capability permits access to 65,536
words in any combination of program mamaory,
data mamory, or peripharal devices. Thissingle
address space ooncept, combined with a
powariul instruction set, provides an eHicient
solution to microcomputer and many mini-
computér-based product requiremants.

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

SYSTEM RAM
FEATURES
8 Memary erea 352 words ol 16 bits

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

& Control decoder lor CPLU data control signals

® Msmory map comparator and control logic
tor additional memory on 14 bil bus

| Currani line bufter — 20 words of 14 bils

# Drive capabliity on 18 bit and 14 bil bus lor
1 TTL load and 100pF

FUNCTIONAL DESCRIPTION

The RA-3-8800 is & dual port’ Interface and 18
bit wide RAM storage area. The RA-3-8600 con-
{ains twanty 14 hil serial data butfar registers
with separate bus contral signals.

The RA-3-8600 memory Ig 352 x 16 bl con-
tiguous words from sddress 512-863 with the
graphics descriplors using the first 240 words,
The graphics use only the lower 14 bits of each
word |leaving the two most significant bits avall-
able Tor user storage.

OPERATION DESCRIPTION

Tha AA-3-9600 RAM accepts data from the
CPL via a 18 bit bi-directional bus which is lime
multiplexed with address and data. A 3 bil can-
tral bus lrom the CPLU |s usad 10 provide strobe
signals for the on-chip address latch and main
memory Area.

Tha RAM has two operating modes:

Mode 1—0On decoding an interrup! the RAM is
enabled into & bus copy mode, In this mode the
RAM copies the lower lfourteen bils of the CPU
bus onlo the graphics bus. The direction of
copy Is always from the CPLU and wowards the
graphics excep! during a bus reversal condi-
tion. The reversal condition is indicated whean
the CPL requests a read from an external
graphics address on the 14 bit bus. Undar this
condition the 9800 will turn its 14 bil bus cut-
puts into tri-state and gate the 14 bils bus
through to the 18 bit CPU bus.

Mode 2--|s selectéd when he CPU |ssues
BUSAK command {DMA request). The effect of
BUSAK inside the 3600 is to reset the interrupt
synchronizing logic and to switch the address
decoder from tha CPU address register to the
graphics address counter. This counter, which
sequences lhrough the 240 words of graphics
data, will have been previously sel to zero when
the interrupt signal was decoded. When Ihe
CPU is in the DMA state, the graphics system
will prepare to display a new row of twenty
characters and to load the 20 bulfer registers
within the 9800 For the first cycle of DMA after
intarrupt the graphics address countar will ba
atl rero and the dala al thal address is passed to
the 14 bit cutputl. The action of SA3 will enabila
the outpul butfers and drive tha 14 bit bus, Tha
wenty shilt regisiers are aiso loaded agf this
time, The negative edgeé of SR3 Iri-states tha 14
bit output and incremants the graphics address
countar. The shift registers are also clocked at
thia time. The SH3 inpul provides twenly posi-
live pulses 1o the 9600 and loads Lhe shilt
register butfers while giving the graphics the
firsl row of characters At the end of the first
DMA cycle. after the CPU interrupt, the graphics
address counler will be at value 20, The 9600
oparation for the nexi fiftesn lines will be to
clock the 20 shift registers and gate the con-
tents onto 1he 14 bit bus under control of the
SA3 input When the CPU is running and
BUSAK is a logic 1, the graphics address
counter is not incremanted and il stays al the
value 20, At the end of the first row ol charac-
ters, the complete DMA opration Is repeated
and the address counter will he ieft at 40
This sequence occurs tor the 12 rows ol char-
actars untll all 240 have bean successiully
acoassad

The opergtion of SR, INCRAEMENT/TRI-
STATE signal. is ta step tha shift reglster
saquantially through sach of the twenty char-
aclers. if the BUSAK signal is low: i.e., in DMA,
it alsa increments the graphics ADDRESS
COUNTER. SR3 disables the 14 bit graphics
Bug during the low pernipd.

"'l




Al the end of active piciure the STIC issues an
interrup! requesi lo tha CPU. Tha RA-3-9600
tests for the INTAK® response from the CPU
and uses this signal as an entry control for a
copy mode betwean the two buses. The end of
tha copy mode is conlrolied by the first BUSAK

negative edge.
FINTAK equivalent BGY1, BC2. BDIR =1

Pin Configurations
40 Lead Dual In Line
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TECHNICAL INFORMATION: RO-3-9504 (0098-620) U3

RO-3-9504"

PROGRAM ROM
FEATURES

® Mask programmable slorage providing
2048 » 10 bit words

® 16 bit on-chip addreas latch

& Memory map circultry to place the 2K ROM
page within a 85K Mamory area

| 168 bH tri-stale bus with hiﬂhﬁl‘ 8 bits driven
to zero during read operations

CIRCUIT REQUIREMENTS

The RO-3-9504 operates as the ptogram
memaory for systems using 8 CP1670 micro-
processar, |1 is configured as 2048 x 10 bi
words and contains saveral fealures which
reduce the device count in a practical micro-
processor apphication.

DESCRIPTION

Fram initialization. the AD-3-29504 wails for the
lirst address code: |.e, BAR. For this address
code and all subsequen! address sequUences
tha 8504 reads the 18-bit external bus and
latches the value into 18 addrass register.

The 8504 contains a programmable memory
map location for its own 2K page, and |1 a valid
address |s detected, the particular address
location will transiar its conténts 1o the chip
oulpul buffers. i tha control code following the
address cycle was a READ, the 8504 will gutpul
the 10 bits of addressed data and drive a logic
zero on tha top six bits of the bus.

INFUT COMTAOL SIGNALS

wae [ nci | mow !1’;:““ Bl e
3 ) [ = HAET
] <] 1 | Al MHACT
) i n ADABR RlzAB
a 1 I BTH OTE | REAL]
i -] o BARE e
I q I e -
] 3 [-] (=] o
] ] ] 1T A -

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

GRAPHICS ROM
FEATURES

| Mask programmable slorage pronding
2048 x B bl words

® 16 bit on-chip address latch P Contigurations

& Memory map circuitry 1o place the 2K ROM 40 Leaa Dumi In Line
page within a 65K memory area Teap vy
B B bil Iri-stale bus with higher 8 bits driven yee =1 [ g
o zero during read operalions say i w3 ENABLE
WOEER O3 J Ows
| 11 bit, swatic address oulputs for external ne1s 4 : O oTe
mamory Mie Cs = AR
oBa Oa s NC
L] EHEETBLEE““M" for extermnal memory. oas O 7 w H D8O
sy oev Ce 33 1 ADDRC
AW pen Os = [ o8
® Bus drive capability, 1 TTL load and 100pF ne Gre 3t [J AOm!
plus tri-state “‘“E 4 - g Tl;ﬂl
NG [O2 1
OPERATING DESCRIPTION oae O v i) Dea
ADDRA ADORI
Tha device operates in three memory con- nuE:: ignc
figurations. These configurations are selected WEVNE O - = [0 Do
via the inpul conitrol signals. ADDAT [] 7 M [ ADDR4
1. When SR! has been pulsed negative. the Wt~ L 2T aoem
memory s localed at 12288 1o 14335 The pes O = 1 via
exlarmnal memory |8 addressaed al 14336 to
16383

Z. Whan BUSAK has baen pulsad nagative, the
mamory is localed sl O to 2047, The external
memaory I8 addressed at 2048 1o 4095,

3. Whan BAR and OWS are pulsad positive, the
mamory will nol respond lo address bit9 and
address bit 10, which restricts the memary
to 512 locatons. The mamaory is now located
trom 0 to 511 relative to the current memory
ongin The external memory is also address-
able from 0 to 511 relative to its current
origin. Contiguration three may be releasad
by applying a negative p«isé on the SA1 inpul.

*For more detailed data refer 1o General Instrumant data specification pook
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TECHNICAL INFORMATION: AY-3-8900-1 (0098-640) U4
AY-3-8900-1*

STANDARD TELEVISION INTER-
FACE CHIP (STIC)

FEATURES

wm Outputs include coded signal timings far
NTSC compatible video signal generation

| Operation from a 3 579545MH2 clock

® B coordinate addressable foreground ob-
jects on agrid ol 167H by 105V of which 158 x
96 are visible positions

® Foreground objects independently pro-
grammable for nall height. y zoom, x z00m
and B or 168 character lines high

® Selectable background display on &8 malrix
of 20M x 12V wsing 8 x B piclure elemanis

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

w 16 digitally selectable colors
DESCRIPTION

The AY-3-B800-1 STIC is designed lor use
within & computer sysiem having an exlernal
CPU and an area of ROM and RAM mamory.
Some of tha memary must be dedicated lo the
support of the graphic charactor GBsGriplors
and patierns

The display iacliities of the circull are sepn-
rated mio wo simuiltangousty operating
modes. The main chip function provides aight
coordinate positioned “loreground” objects,
which have a number of display options includ-
ing selection from a choice of sixtean colors
The second mode provides a background dis-
play facility which is composed ol a matrix of
twelve rows by twenly columns of which 18 are
vomposed of B x 8 piciure elements and the
20th 7 x A picture slements. The “bachground”
mode ulilizes a dedicated area of external
mamaory {240 by 14 bit words) to store the char-
acter control codes for each display position
and both modes requi re some external memory
assigned 1o the slorage of the character pat-
terns. The graphic pattern mamaory s eight bils
wide.

78

The AY-3-8600-1 oparates within the compuler
systam by tima sharing a bidirectional 14 bit
bus. The demultiplexing and the system syn-
chromzation are delined by three sels of con-
trol signals.

The main synchronization which operates st
the T.V. frame rate uses SR1, SAZ2 and SR3. The
SR signal oocurs once per frame and if is used
to synchronize the CPU algorithms fo the
intendad display sequences. SR1 indicales that
STIC tima s complate and |hat the AY-3-8800-1
has switohad (o tha CPU controllad mode. SR2
Is Issuad thirteen or fourieen times per plclure
frame depending on picture offsat The AY-3-
B800-1 1akes this signal |ow Lo request the first
line acoess lor & néw row of twenty characters.

The SR signal oparates in conjunction with
SA2 1o read the “Dackground™ character de-
scriptors out of axternal memory. The AY-3-
8900-1 pulses SR3 positive for aach characler
position. Once the lirst line has been accessed
by the SR2, SA3 combination. the following
filteen knes to complete the 8 x B array are
fetched by SA3 alona,

The SR3 signal (s also issued during the CPU
controllad moda in response to BAR, ADAR or
DW 1o enable on axtemmn device onto tha 14 bil
BUS.

The second confrol bus is used to specify
agdress. read and wrile sequences for the area
of external memory used o siore the graphic
cheracter “dot™ patterns. The three signals on
this BUS are BAR, DTB and DWS. Tha BAR is
output by the AY-3-8000-1 when a wvalid
graphics character address Is on the 14 bit
BUS. The external memary must latch this
address lor future read or write operations. The
DTA signal indicates that a "read” s requesied
and the external memory must place the sight
bits of character pattern onto tha 14 bit BUS.
The DWS signal indicates that a “write” Ia
requested.




The graphlics control BUS is usad during STIC
time in the fetch of “foreground™ objec! pal-
terns and “background” object patterns. Dur-
ing the non STIC time when in the CPU con-
trolled mode. the graphics control BUS can be
usad 1o link the memory area containing the
ﬂpﬂupﬂumﬂutﬂtmﬂﬂwwd
the external MICIOPrOCRSSON.

The third control BUS communicates with tha
axternal GPU, This BUS comprises signals
BC1, BC2 and BDIR. They are coded to signily
address, read and wrile sequences. The CPU
gontrol BUS is only validated i the AY-3-8800-1
is In the CPU controlled mode, otharwise |t 18
ignored.
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*Fof more detailed data refer 10 General Instrument data specification book
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TECHNICAL INFORMATION: AY-3-8914 (0098-0660) U6
AY-3-8914"

PROGRAMMABLE SOUND
GENERATOR

FEATURES
& Full software control of sound gensration

| Interfaces 1o mos! B-bit and 18-bil micro-
Processors

® Three independently programmsad analog
outputs

® Two B-bit general purpose 'O ports
® Singla *5 VoIt Supply
DESCRIPTION

The AY-3-8014 Programmable Sound Gernaa-
tor (PSG) is a Large Scale Integratad Circuit
which can produce a wide variaty of complex
sounds under software control. The AY-3-8014
Is manufactured In Gi's N-Channel lon Implanit
Process Oparation rnequires & single 5V power
supply, a TTL compatible clock and a micro-
processor controller such as the Gl 18-bit
CP1600/1610 or one of Gi's PIC 1650 senas of
B-bit microcomputerns

The PSG s easily interfaced 10 any bus onented
systemn. 118 floxibility makes It useful in applica-
llons such as music gynthasis, sound effects
ganaration, auditla alarmas, tons signalling and
FEK modems. The analog sound outpuls can
each provide 4 bits of logarithmic digital ana-
lag convarsion, greatly enhancing tha dynamic
range of the sounds produced.

in ordaer to perform sound effects while allow-
ing the processor to continua its other tasks,
the PSG can continue 10 produce sound after
the Initial commands have been given by the
control processor. The fact that realdistic sound
production often involves more than one effect
is aatisfied by the three Independently con-
troillable channels available in the PSG.

T=11

All of the circuit conirol signals are digital in
nature and intended 10 be provided direcCtly by
a microprocessor/microcomputer. This means
that oneé PSG can producae the full range of
required sounds with no change wn éxlerndal
clrcuilry. Since the frequency response of the
PSG ranges from subaudible at its lowas! fre-
guancy to postaudible al its highest fraquancy,
thare are lew sounds which gre beyond répro-
duclion wilh only !hé simplest alectrical
connections

Since mos! applications o a microprocessor/
PSG system would also require interfacing
between the oulside world and the micro-
processor, this facility has been designed into
the PSG. The AY-3-8914 has two general pur-
posa B-bit 170 ports and is supplied in a 40 lpad
package

PIN FUNCTIONS

DAT—DAD (inpulfoutput/high
pins 30-37 (AY-3-8814)
Data/Address 7—0:

These 8 |ines comprise the B-bit bidirecthonal
bus used by the microprocessar 10 send both
data and addresses to the PSG and to receive
data lrom the PSG In the dala mode. DA-T—
DAD correspond o Ragister Array bits B-7—B0
in the address mode. DAI—DAD select the
register # (0—17s) and DAT—DAA in conjunc-
ton with addreas inputs A9 and AS form the
high order addrass [chip select)

AS (Input) pin 25 (AY-3-8914)
AS (Input) pin 24 (AY-3-8914)

impedance)




Address 9. Address 8

Thesa “extra” addrass bits are mada availabla
{o enable the positioning of the PSG |assigning
& 18 word memory space) in a total 1.024 word
memory area rather than in a 256 word memory
area as defined by address bits DAT—DAD
glone. Il the memory size doas nol require the
usa of these axtra address |ines. they may be
et unconnecled as each Is provided with
gither an an-chip pull down (A9] or pull-up (A8)
resistor in "noisy"enviranments, howaver, il (s
recommendea thal AS and AB be tied 10 an
axternal ground and +5V respectively it they are
not (o bo used.

MICROFRGOESE0ON
BECRODCOMPUTER

SYRTEM
GENERATIR

Pin Configurations
40 |.ead Dual In Line

T op View

Ve (GHD)
N.C.

AMALOG CHANNEL B -
AMNALDG CHAMNEL A
M.C
oer
IDBE

DB
ICXE4

1083

ez (R
la] o] T
OB T 13
oaT T e
IoAR 15
1045 18

ok =y B W R oW g m

oL

L)

1044 17
I0A3 &

IOAZ [ v
A Elf

Vet

HEFrEYM-ERE

£l

SRS ET UM

W o =5}
TEST 1
AMNALCHG CHAMNEL C
Ly
lal %
O
D
OA4
DAS
Cndl
D 7
B
BLC2
BuA
TEST 2
Al

Al
REEET
CL DK
oA

Fig. 1 SYSTEM BLOCK DIAGRAM

ALDIT
AMPLIFIER

*For more delailed data refer to General Instrument data speciflication book.



TECHNICAL INFORMATION: RO-3-9502 (0098-0620) U9
RO-3-9502*

SYSTEM ROM
FEATURES

® Mask programmable slorage providing
2048 x 10 bit words

® 16 bil on=chip address lalch

a Control decoder

& Programmable memory map ciwrcullry to
place 2K ROM page within B5K word memo-
ry space located on 2K pags boundarnes

& Master logic with programmable 16 bil vec-
tored slart addrass

& Interrupl logic with programmable 18 bit
veclored Imterrupl address

® 10 bit static address oulpuls o axternal
Mamory

| Control signals for external memaory.
EHAELE = (DT8) + DWS) Address External =
AE -
WRITE - DWS. Address External = /W

8 Programmable memory map salection for
gxlarnal mamory arsa

® Aus drive capability, 1 TTL load and 100pF
plus tri-stala

CIRCUIT REQUIREMENTS

The RO-3-8502 operates as the system
memory lor sysiems using a CP1810 series
M roproCHasnr

Il s conligured as 2048 x 10 bit words and con-
lning several features which reduce the device
count in a practical microprocassor apphcation.

OPERATING DESCRIPTION

Tha RO-3-8502 is initialized by tha MSYNGC
input and from the positive edge of this signal
It remains in a tri-state output condition, await-
g the |AB response. During the |AB the 8502
Irangmits a 18 bit code onto the exiemal bus,
thus providing the system start address vectior
The completion of the MCLR sequence is
recorded on chip such that any furthr |IAB
Codes oulpu! the second inferrupt veclor
From inilialization, the %502 waits for the lirst
address code. For this address code and all
subsequen! address sequences, the 8502 reads
thia 18 bit axlernal bus and latches (he value
inlo its addtess register. The contents of this
address regislér are made available for connec-
uon 1o axlernal memory and are supplied on 18
:alched outpuls with a drive capability of 1 TTL
ioad and 100pF

Tre 8502 contains 8 programmable memory
map location for ils own 2K page and if a valid
address s delected, the particular addressed
location will transfer s contents o [he chip
output buffers If the control code fallowing the
address cycle was a Read, the 9502 will outpul
the 10 bils of addressed data and also drive a
logic zerd on Ihe 1op six bits of the bus.

“For more oetalled data refer 10 General Instrumen! data apacification book.
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OPERATION WITH EXTERNAL MEMORY

The 16 bits from the address register are pro-
duced as static outputs for connection to
external ROM or AAM devices. Two other sig-
nals are provided to contral the external mamo-
fy area An enable signal ls provided for any
read or wrile operation, and a wnile signal for
any move out operation. The two external
memory control signals are gated by a min-max
memory map comparator. The minimum and
maximum values are programmable on bound-
aries within the 65K word memory area. The
mamory map comparator for external memary
is & simple single compare and the oparation is
such that when a 2K area is chosen, a five bit
compare is used and lor @ 4K area a four bit
compare. oic. The eflect of this is that 2K pages
may start on 2K boundaries; (e, 0, 2, 4, 6, 8,
olc.. bul 4K pages mus! be on 4K boundarins:
le. 0,4, 8 12 elc. The same (s true for BK and
16K pages.

plna | @ol | #EF i v
u @ @ | mMAcT MALT
P o i iR (1]
0 L o AR Al
e | 12 i (1 e oTe
i o o AR [T
i 4] k Do =
i i o o
1 1 [} T A -

Pin Configurations
il Lead Dual In Lirg
Tiop Womm
veder 7 ab BCH
HE 3¢ HE BC2
A O3 s O BOAR
ng O O ped
Das O 3T ADDRD
NG 8 BT DE
opig °° ba s ADDA1
NC On L. Da2
m:gl 2T ADDRZ
NG W nl= Deo
pavz On XD ADDRg
NC O M o
o8 O v M ADDR
NE. CJre 7 Dbs
olia o s MWD abbAs
ADDRD T & M DRa
Doae o7 M ADDR
ADDRD 14 no par
oan o nD ADDAT
MEVHE 120 nH ve

*For more detalled data refer 1o General Instrument dsts specification book,
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TECHNICAL INFORMATION: AY-3-8915 (0098-0680) U10

AY-3-8915* @

COLOR PROCESSOR CHIP
FEATURES
| Dperation from 7.15009MHz crysial

B Five-lina digital selection Tor 1 of 16 colors,
blanking, sync and color burst
e pu—

B 3.5795458MMHz bultered outpul
DESCRIPTION L o

The required color 1o be displayed for seach
2B0 nsac PIXEL s decoded ona four line binary
coded inpul. Thig salects one ol sixteen pos-

sible colors. An external resistor nelwork com- — '":‘-r VWA= Dares
pletes the D to A funclion as shown in the

schamatic Fig. 1 of this document, The wave-

form plus table lllustrates the use of the five = =

inputs to produce composite sync, color burst.
lina blanking, frame blanking and wideo

The external wdeo input pin provides the ability -
10 superimposa white high resclution (140 neec
wide) video information over the piciure (color

image).
THAE BLOT AELATIVE COLOA OLTPUT
INFUT CODE ASBIGNMENT VOLTADE AMPLITUDES DESCRIFTION
i) Wi Wi W L 0 = | =0 1]
8 L] ] o ;] 3 3 a a [Ty
] ] o o i [ 13 8 i Bus
| 5] [ 1 L 3 o 4 12 el
] 0 (] 1 1 % 4 1 1" Tin
g L 1 ] ] | B 11 # Gram Oregn Groug A
[ ] 1 0 1 3 1" 13 5 Fr——
o [ 1 1 0 » " ™ 1 ¥ellom
o [ L] 1 1 3 13 1 1 re——.
J 1 0 o 0 ] . » " Qrwy
(/] L] [} -] 1 [ ] L} i T (=2 ]
L] 1 e 1 ] ] . L] 1" v
[ 1 [ 1 1 i i (] (] B
. ' ' o L n s 3 n [T, [ —
(] 1 1 (] 1 {5 17 . s Lighet Bos
L L 1 1 [} [ [ ] 13 ' L T pe——
L] 1 1 1 1 w 1 ] ] Putpie
1 W . o ] a a a : | Wiaring
1 . = | [+ 1 1 8 B Coler Barm
1 . ] o 1 (1] [ -] & fram
1 1 1 i 1 [ 16 @ i Tewt
&= Doa't Cers
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PIN CONFIGLIRATIONS
1B LEAD DUAL IN LINE
=
L E :HE
ossin [ ] Teat Fosal [Tonnsct ta Vo
0SC B [ J HC
ve [ [ Ciock Outpi £3 5THS-L5MKT
va O Y Eat Wideo
va [ ] Vee
vz O ) AF&
vi i
RFI (] AFz?
- .,hll -n'-
: uf
-_ =y N
|- T T
A g ||}
t [T
b 1 I
; '__ K o |
3 e
; |_|_ ' e -]
(Rl o
W_sayw H]ﬂ—l TA.ge Py |-l.-|| W L -“I
ot

*For mnrudnﬂﬂdiumhnuﬂmmmmmm“m
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TECHNICAL INFORMATION: 3539 (0098-0690) U7 U8 U12
3539* ®
256 x 8 RAM (GRAPHICS RAM, GENERAL DESCRIPTION
SCRATCH PAD RAM) The GTE 3539 Stalic RAM is a 2048-bit {256 x 8)
FEATURES memory device wilh a maximum access time of
400 nanosaconds. The 3539 is desally suited for
& 258 words x B bils byle-orented small memory applications ang
as a lunctional replacement for 2111 and 2112
® 300 nSEC maximum Acosss une Static RAMs. Complimentary Chip Select (CS
B Lgss than 400 mW power |Standard devica) and CS) Inputs are provided in addition to a
separate Quipul Disable {OD) tunction which
® Less than 210 mW power {Low Fower devica) o uallngpnumui porbiinti 4Bt
B Singla *5V power supply command. An B-bit common /O bus allows
convenlent interfacing to byle-wide design
» Two separaie Chip Select inputs applications The 3539 is available in 400 and
B Separate Output Disable function 500 nanoseconds access times, and a choice of
Standard (400 mW max.) of Low Power
B ldeal replacemaent for 2111 and 2112 RAMs (210 mW max ) configurations. The 3539 (s
a F\H!}I‘ caompatible with all GTE byte-wide aAvallable In a standard EE‘I:lin ﬁmi‘: oF l:'lfﬂ'lp
RAMs pacage.
Black Diagram
e -
] il e
— e &
- I 5
e a2n b—— m—— ] -
ri— ‘E" iy
B,
i

TRUTH TABLE

EE | &% | 606 | wW STATUS VO BUSMODE |

H M o x DEBELECTED HIZ
P m'lwl‘ﬂlﬂﬂ and Lﬂlﬂil: ETI'HH X L x ® OF 5E LECTED HIT

DUTPUT DERAD ED

A,  Addesin Inputs L i L i FRITE MODE DATA CAN BE WRITTEN
CSy, Chip Salect Inputy DUTPUT ENABLED DATA
o] m L 2] H L wWARITE 00T CANNOT BE WRITTEN
l.:'ﬂ WW‘H CATEUT DISABL ED
0y TMM L M i u MEAD MODE DATA CANNOT BE READ
Yoo Y Powsr Supply OUTPUT EMABLEED
Vgg 0V Pows Supply L " " " READ WOOE CATA CAN BE READ

W = Dot Care

*For more delalled data retar 10 GTE technical spocificalions book.
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TECHNICAL INFORMATION: HD7407P (0098-2110) U11
HEX BUFFER WITH OPEN-COLLECTOR HIGH VOLTAGE OUTPUTS

TRUTH TABLE = A A T P
INPUT OUTPUT L |
A a
! ﬁ‘ i >
T Nl
H g o S A
HD74LS27P (0098-2600) U13
TRIPLE 3-INPUT NOR GATES
TRUTH TABLE
INPUT CUTPUT o -I- 'I L " -
Al sle Q ‘ .__[ ‘ I H’ |
L L|L H ‘-—‘]I:'}_ |
Y HlL]|L L Lns '
. L | H|L & | -
LlL|#+ L
alel LL 1 7]
k k L I\ 5 e
H L|H L :
H | H| H L
HD74LS00P (0098-2520) U16
QUAD 2-INPUT NAND GATES j k 1 T o -+
TRUTH TABLE |
ol L Wit n o :f_ o
A B 0o
L L H
HiL H ' D ™
.. L H H \ I_- _I
] H H 'l- = .: " | [ ! nll.:
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ELECTRICAL CHARACTERISTICS*

PARAMETER CONDITIONS F407 TALSTT T4L 500 TALSBE
(TVE R (e 1 UTE VL]
VGG SUPPLY VOLTAILGE ] ] 5 i
TA TEMF, AMBIENT 15 bl 5 Fi: ]
ViH HIGH LEVEL INPUT MIN 2 MIN 2 MIN 2 MiN 2
Wik LOW LEVEL INPUIT Max 08 MAX 0.8 Max 0.8 MAX 0.8
WO HIGH LEVEL OUTPUT e = MY MiM 2.4 MIN 2.4 MIN 24 MIN 2.4
I0H = MAX ViIL = MAX TYP 14 TP 3A TYPI4 TYPF 34
WiH =
VIOL LW LEVEL CLTPUT HEay MAX 0.4 BAAY [Ld Max 04 MAN D4
DL = MAX TYFR.2 TYPFD3 TYPOLZ TYFD2

QUAD 2-INPUT EXCLUSIVE -OR GATES

V) LT ]
4 |! I-I'

Bl o
TRUTH TABLE )
INPUT | OUTPUT ._']

e

T Er|k
T rrri=
i-rx~~lo

—
!I
e

HD74LS125AP (0098-2120) U14 & U15

TRI-STATE QUAD BUFFERS

ELECTRICAL CHARACTERISTICS:*

PARAME FER CONDITIONS J4LS11E | UNITS _ = s
VoL SUPPLY VOLTAGE 5 W ?“ [&
TA TEMP AMBIENT 25 0, —
Vi HIGH LEVEL INPUT MIM 2 W N el . S
ViIL LOW LEVEL INPUT MAX 0.8 W s
L
VOM | MIGH LEVEL OUTPUT VOG = MIN MIN 2.4 v e Ty
VIL = MAX TYP 3.1 A ] C I
VOL | LOW LEVEL OUTPUT VIH = 2V MAX 0.5 v H ]t H
1OM = MAX {101 = MAX} : L L
" HIL-Z

*For more detalled information consun IC data book
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LEAD IDENTIFICATION

in VIDEQ INPUT

[+ Ve

(= 1] AU INPUT

14 CMANNEL SELECT
{OVOC SELECTS
CH3, OPEMN SELECTE
CHel

(5} RF OUTPUT

—— -

-

YIDED

TECHNICAL INFORMATION: RF MODULATOR (2609-4689)

SOUND Tag View

RF Modulator
{2609-4689)

268V DIGITAL AUDIOD.

i A

22v
TYPICAL VIDEDQ INPUT SIGNAL
TYRICAL AUDIO INPUT SIGNAL
ELECTRICAL CHARACTERISTICS
ol meswrement — Ve ; 8V 203V Te: 35T
Outpt termunsted with 1 5M 75 ohm coss snd 75 ohm loso
EYMBOL DESCRIPTION MIN, TYP. WA uUNIT
Fcd Channel 3 Video Carres 8 25%C &1.00 8128 61.50 MMz
Fed Charnsl 4 Video Carvier § 25°C 7 40 67,85 a7 80 M
Fac Sound Carcier @ 265°C 4 400 4,500 4 520 MHEe
Vo (H1) Video Carrier Quiput {Vmod = 3.2V] 08 1.5 28 MV
Vo (LOL Video Carriar Qurout (Wmosd = 2.BY) 14 (1] ;;IB‘:"]I_
o
Weea Sound Carvimr Output 4 1B B w.r g,
' Vo (Hi)
Vip Spustioun Harrnonic n -8 i L
va [Hi)
Afe M F for changs i temp. t10 EHUC
LFe (T F fod change i temp. LTS0 HaC
LFe v F fow 1 Violt changs in Vec =30 K Ha
BLFse V) F foe 1 Valt changs In Ver o KHuW
Is AP Cutput Impedancs ] ahvm
BF W -3l Band width |[AF| CHI W 14 Mz
CHe 45 S0 WMz
[ -+ Bupply Current 0 an mA
ARV F M Gansitivity 4.0 8 12 K H1/ Vit
'_:un-h Chroma/Sound Beat Level 48 55 A8 W .
. VEWR Voltags Standing Wave Aato (CH 3 & 4] .7 i5 Vo (HI)
Vee Supply Vonhage 1ZVEES [thru 180 ohm % wan resistor)
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ELECTRICAL CHARACTERISTICS

TECHNICAL INFORMATION:
POWER TRANSFORMER (2609-9549)

GAEES TiL. W

RN
QEEN

TELL M

| .

TEST CIRCUIT

ALL DHODES ARE IN 4001 OR EQLIV

T.LLT.
[ L
iE aLur '& &
15 1 =
Tnl.ﬂ-l_j - .
[ el
AEEM
=)
IL‘H T
""“m'. . +
SREEN ==
Py
-
[
o
FHIMARY RECONMDARY YOLTAGES
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SECTION 8
PACKING INSTRUCTIONS

(TAPED TO
END CAP)

{HOT GLUE
ON FLAP TO
SEAL)

-— PACKING
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