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SPECIFICATIONS

MICROPROCESSOR (CPU) — General Insirument CP-1810 156D processor

MEMORY — 7K internal ROM. RAM and 1/0 structures, remaining 84K addraxs SPEce available tor
externai progiams.

CONTROLS — Two hand controllers. 12-bution mumaeric xey pad. jocur action buttons, 1S-positien
dreciional movermnmeni disc.

SOUND — Programmable sound genecalor [PSG) capable of producing three simulianecus sound

pallerns

COLOR REPRODUCTION — 16 ditferent coler hues:
Black Gray
Blue Cyan
Red Orange
Tan Brown
Oark Green Magenia
Light Green Light Blye
Yallow Yellow-Greon
White Purple

VIDEO RESOLUTION — 192 vartical X160 horizontal gicture alemenia
PROGRAM MATERIAL — More than 24 dillerent game cartridges aviiiable
VOLTAGE REQUIREMENTS — 120V AC BC Mg

DIMENSIONS (Wx| xH) — 9~ x 16%~ x 3"

WEIGHT — 7 1bs. wilh acoessories in box

ACCESSORIES — Antenna Switcn Bex. SwitCh 8ox Cable (16 leet). | Gamae Cantridge with tnatruo-
llons. snd 2 Mylar Conlcoflar Qverlays
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OPERATING INSTRUCTIONS

(A) Connection 10 egior teovissan recelver:

1. Connect the Twin lead rom e antenna
swich Box %O the VHF evtanng (R of
the tslovision Ncehve

2 Connect the RF csbie tvom tve RF out-
put jach on the mgster FTIPONSN 10
the game InPit Jock on he amenns
switch box, Place the switch on the
switch box 10 the game po&tion.

3. Set (ho Wwievision recetver 10 Chi J or 4,
whnichever 18 N0Of used In your brogdcast
ereq. Plass lhe RFf channel select
swiich {10calad On the dortom of the
master componenl) lo the Pprocer
channat 10 corrospond & 1he channei
8ot on Lhe telavision

4. Plug the AC power cordintaa 120V AC
00HZ aoUrTe

(8] '. Insert the QaMO can?toQe in the siof
loceted on Ihe right arie of ha Master
Componeril. Reter 10 the dagram
Oeiow:

Hend Coniroller

AR TRIDNEL

2. Ao Wthe Hand Cormdoliers From
Ohedr hotder on The Mastsy Component

3. Slice the ON-OFF Swilch 1o the BN
poation and oOepress the RESET
oo O I0Catad on the Maxter Corgryem.
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(C) The Hand Controliers

The Mager Component contains two Hand
Contvuitars wiich ere gasT@aneniily sitachad
with ooll cables. YOuU will nolice (hat there
ara 12 Xeys on e keyped. Thess are used
lor 1e8ding gata inlo the Master Componen.

With each cariridge. there are 2 cverlaye
which 14 over tne keypeds of 1he 2 Hand
Controllera. Thaesa overteya ere keyed to
the p8riicular goms being played and
doierming how the keys on the keyped
rela™ (0 1he cartridge. Slip \he overizy
under \he keypad frame gs Shown. Some
Hand Conliollere have & (ip al tve top of
the controtier which will preveal Ine over-
lay tram being puxbe0 beck out during
normal game play.

There are 2 acilon buticns on esch side of
the Hand Controller. The top tuttone, ' on
9ach sive. perlorm the sane tunction for
Ihe coavenience of elther right or |ett
handed ptayers. The botlom buttons par-
torm varying funcvons. Thélunctions ol ak
Ihe butions depend on the cartridge being
used and are different lor aach canridge
overtay

The disc al Ihe base of the Hand Controd-
lor i3 a directional control for those rcar-
uloQo9 In which direclion is e fector. There
are 16 direclional posliions on \he dise.
Dlrection of disc corresponds to diraection
on television screen. UP on no ditc
itewerd the keyped) is UP on the screen.
el¢c. For further msfructions raeter to your
cartndge lastructions.

To opetee Ihe directional hisc, pre4s your
Hnges On the outer @0 and elide your
tnge arcund tne edge 1o change diseclon
of object you &® imoving. YOv have e
abllity tc move the 0bject in any direction
you wish. To stor motlon, simply atop
preasing the disc. You mustbe pressing on
the disc in some direclion tor molion to
lake pleace.

The keypad butwns and directional dlec
cannol dbe operaied simuttanegusly . How-
over, the action butions and directional
Gisc cen be. See cartridge Instructions.
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Whian retuming the Hand Coalrolier 10 the
Master Component. coii the cadre bensath
1t In 3ve cradte.

To avold permanently ovarstekching the
cokleo cables, Ihey should not be pulled
out to Lheir exireme length.

THE INTERMISSION COCE ANO THE
AUTOMATIC BLANK SCREEN

il{or any reeson you wish to interrupl your
game, yeuU may use the Intermisaion Code
{remove game overiay and dg97es0 1 and 9
keypads simuylaneousiy on eaithes Hand
Controliar). The television sceen will then
go tlant. TO resume game giay, simply
GCepres any key on either Hand Controlier.
Algo. the Master Component will sutomati-
ca/ly blenk the lelevialon screen II nQ
functions on 1he Hand Conlrdlier are
actlvated atler approxima¥»ly 5 minutes.
Again, to resuma game play, Simply de-
presa any key on eilher Hand Conizoller.
The purpoee of thie umque fegture 8 10
oelimina¥e he posalibllity of @ permanenl
pleyfield image being impristed on your
teigvision screen.

NOTICE 7O PROJECTION TV OWNERS:
Operating I1he Master Component for
exdandud PEriods ol llme on a projeation
TV gysham may cause lhe statlonery geme
objects to become parmanently imprinled
on Iheprojection TV piclure lube{sl. Thia
i3 especially true whan bdrightneas and
eONntrast controla are 88l exiremely high
lor game vlewing. Observing the lollowing
pcoeedures will greatly minimize Lhe
chaness ol a game image being retained
on the 3 feen:;

1. Alwaye use lowes| 00SSibie brighiness
and contrasl conliol setlings duflng
gome oparasion.

2. Games conlaining statane:y white or
lign1 ¢olored objects should not be
played lor extended pericds of time.

3 Follow your projeclion TV owrasa
manual for proper viewing condiions
for programming.



SECTION
SYSTEM DESCRIPTION AND OPERATION

1-1. GENERAL. The Measter Component
(See Figure t-1)ia the tundamental component
In the Mattel Intel livisdon system. Itconsists of a
console assembly with two hand conlrollers, an
antenna switch box, and e switct: baox cable.
The Me&ster Componenl 18 designed 10 ogeravwe
In conjunction with a oolor lelevieion saf and an
Intellivision game cartridgs.

1.2 The Master Componenl system le
0a@ed on Iwo processwura Oneisa 1€bit micro-
proeessor (CPU) Mmsl computes the geme
action against the etorex! program rules The
second Is the Standard Television tntertace
Cilrcult {STIC) that inlarpree a condensed
memory araa and usaes lhis togenerale a color
video signal. The video signal la appliled %o the
RF modulator to previde a television signal
The users color television receiver ss used {or
lhe video display

Usar interaction with the gameprogramming is
accomplished by the Inputting of numerical
control ano direclionatintormalion throu gh the
hand conlroiless

The audio (9 accomplished by using a program-
mable sound generaitor {PSG) C that generalaz
Ihe audio signal to drive the RF modulator. The
users lglevision 18C0Iver 8 usad for the aud:io
ol

1-3. CONSOLE ASSEMBLY. The Console
Assembly contains all elecirical Gircultry
necessary tor rechll and procesaing of program
dats stomed /n the game cartridge. Inlegrail with
the console assembly are the power lrans~
former ans ONSCFF awlich agsembdly, power
supply board assembly. 16Qic board gssembiy
&nd two hand controfler essembiies . Recassed
compartments |n the top of tha consgole ase
provided for stor@ge of 1he hand conliollers
and cabtea A slot in the right-hand side of tha
coneole aasembly + the Insartion point for the
gamng caf bldge. The power ON/OFF switch and
a resel buttlon are located In the lower right-
hend comer of the consale assemb!y.

= Power Trensfocmer and On/ON Bwitch
Assembly, The power Irensformer and on/oll
switctl assembly consists of a power {rens-
romaer wilh an Internal primary (use, two aec-
ondary windinga. © triple-pole aingle-throw
switch and asgociated w.ring, Electrical con-
neclion to the gower supply board assembly
IPCB Power Supply) 18 accomplished via a
B-pin electrical conneclor which provides the
A C voltages for operating the power supply
board agsembly

b. Pewer Suppty Board Assesitbly. The
power supply board assembly (PCB Power
Supptyl consisis ot two regulalormeal Sink
assemblles ang the neceseary rvlated compo-
nenig mounted on & orinted circult board.
Electrical connaction lo theiogic board assem-
bly |s acootnplished via a §-pln etecitical con-
neclor anad a 2-pln elactricat connector. The
power supply board rectifies tha AC vollages
trom Ine power ransformer and supplles regu-
laved and noareguiated DC volteges 0o lhe
logic board assembly (PCB LOG!C)

¢ Logic Board Assembly. The 1oglo
bosrg assembly (PCB LOGIC) consists essen-
tially of 17 Integrated circulls and negexsary
related components. a crystal ssclllalor clock
tineer and a@ssocieted varlable capacitor. 8 chan
nel select switch and en RF modulator, all of
which are mounted ona printed clrcuit board. A
43 nin eoNNECK! 9 provided for game cartrtdge
conneclion. Two 9-pin conneclors are provided
tor connection of the hand controllerss. The
PCB LOGIC Is enclosed by a twe-plece matai
shield that provides RF shielding. The loglc
board grocesses program dala from the game
car.ridge ang converia the processed datato an
RF signal for color lelevialon operalion.

d. Hand Controlles Assamblies. The
hard coniroller assembllas sach consist of a
primed clrcultmalrix, a domsd legend {numer;-
cal key padl. two side-mounled double puen-
butions and a 1¢-posilion direclional control
dtsc. The tiand coflrollers provide s means of
calling up program Information from thegame
cariridge lor processing by the CPL.



1V CONNECTION
TO $Wi TCH BOX

QFF/ON GAME OR 0IAGNOSTC
CAATRIOGE

ANTENNA SWITCH BODX
(Te e woeated on rear ol TV

Figuea 1-1.  Mattel Intellivision Master Com ponent

=2



1-4. ANTENNA BWITCH BOX AND
CABLE. The antenna switch box provides the
Intarface between the consale assembly and
telavislon sed. The switch dox cable ls con-
necled belwesn 1he console assembly end
awlich box. Two spade iU@S on the switch box
are provided for conrnection to the television
sot. TWO screws on theswitch box are provided
(or coorection {0 the television antenne. The
anlenna switch box sorves 10 seiec! eithes the
console assdmbly ¢f the externai anlenna as
the source of RF Input 1o thetslevisicn sntenna
input, For 753 anlenna systemaa balum trans-
former is reqQuired.

t-S. THEORY OF OPERATION. The fot-
lewing paragraphs providefunctionaltheory ol
operation for the Mastar Camponont. Oetsalled
operallonal cCharacerisics ler PCB LOGIC
iC's. RF modulator and tho power transformer
are provided (n Section 7. Schemalic diagrams
for the PCB Power Suppiy and PCB LOGIC nra
elap provided In 5ection 7. Figure t-2is a func-
tional block giagram of tneMas!er Component.

1-& The syslem is based on |lhe usa 0f two
proces3ors which line-share a 14-bil bidlrec-
tional bus The centra! procgas/ng unit {CPU) .
Type No, CP1610. algorithmicaily compules the
gameaction against program msierie! stored in
tha AOM game certridge. The standard tele-
viston Inlarface chip (STIC), Menulfacture:’s
Type No. AY-3-8900-1. Interprets a co ndensed
memory e:ea and uses the informetion to
gane:ate the televislon rastesr display. The
STIC also latchas moving and beckground
picture Information from the graphlcs memaory
and presents the dala as a video outpuL The
video output Is applied la an RF modu lator for
color Irlevigion display

1-7. CENTRAL PROCEBSING UNIT (CPU}.
The CPU Is a camplela, 18-bil, singie ohip,
high-spead melal oxldae pemiconduclior, large
scale Integrated circuit (MOS-LEt) micro-
proceasor. It ulllizas e 16-bit bidirectional bus
10 hanafer deta, addresssd. and Instructians
dotween ths microproagssof, memory. and
periplieral Gsviess. Timing and synchronize-
tior nignals are applied tothe CPUby the STIC
CPU bus convol outpuw serve 10 deline the
alames of dus operationa.
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1-8. STANDARD TELEVISION INTER-
FACE CHIP (STIC). The STiC, Manulacturer's
Type No. AY-3-8800-1, operates within (he sys-
tem by time-sharing a 14-bN b:directional bus.
The main STIC Mlunclion provides elght
coordinate-posiioned “foraground” objects.
The second tuncllon provides e background
display Iacility. The “background” mode utllizes
a dedicaled &raa of axternal memory 10 store
characler conlrol codes for each display posi-
lion. Both medes utiiize external memosy tor
Ihe storage of character patterna. The STIC
eccepts dsls, addrese and giaphics Informa-
ton from a common multipiexed bus. Oemulli-
plexing end sysiem synchronization ara
accomplished through three sels ot contol
signeis.

1-3. The matn synchronizetton (which
opearatas el lelevision (rame rale) synchronizes
the CPU algorithms to tha Intanded display
sequences. obtains "backPround” cheracter
descriptors from the external memory and
serves 10 snable exlemal devices onto the
14-bit bus when (n the CPU-controlled mode.
The second sel ol control signafs Is used to
specify address. read and wrile for extemal
menory where g raphic character patierns are
stored. When in the CPU-controlied mode. the
graphicg conirol bus links -the qraphice
mamory (o 1he CPU maln memory. The third gal
olcontrais 18 used to specliy address, road end
write 86Q 1encas to the STIC whan tiresysiem ig
in the CPU—conirolled mode. Video output
codes {rom the STIC are applled 10 the celor
ogclilator/master cl®ck gererator for processing.

1-10. GRAPHICS MEMORY. The graphics
memory consists of a graphlics reaed only
mamoiy (ROM), Manufacturer's Type No.
RO 3-8503. and 1wo graphlce random access
memories (AAMS), Manufacturer's Type No.
3538. The two gra £t ¢s RAMs are connec’ed to
the grephica ROM by an B-bit statlc address
bus. Address, read and write seQuences s:ze
apptied tothe graphics ROMby the STIC. Out-
put fram the giaphics memoryiseppiied tothe
14-bil secondary data bus.
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1-11. COLOR OSCILLATOR/MASTER
CLOCK QENERATOR. The coior osciliator/
master ¢lock generator, Manufacturers Type
No. AY-3-8915, decodes video Inputs ram Ihe
STIC and generalea clock aignal for sysiom
conirol. Oscitlalor frequency inpui ia appllad
by a 7.158090 MMz crysta) with an aszociated
immer capacitor. The clock generato: pro-
wdes a 1579545 MHx cloch ignel atted. Video
intormation trom the STIC ks appilegd Lo five
Inputs o praduee com9OCINe syNnc. cOor burst.
line &tanking. screen bieoking mnd video oul-
puts. THY analog outpuls olthecoler osc:liator
are combined by four exlemal preciaion resis-
tor# 10 provide a compoaite vidao slgnal tc the
AF Modulalor.

t.92. SYSTEM RANDOM ACCESS
MEMORY (SYSTEM RAM). The Systmm RAM
s 8 dual pont interfaoe. 18-bll widestorage aree
which 38w 89 the conlrol dasooer tor CPU
control dala. The Syatem ARAM racetves dala
fiom the CPU via a 16-bll bidirectional time-
multidiexed bus. The direction of data travat la
always from te CPU to 1he graphlcs memory
axcept during 3 Due revomsl condition. This
condilion la Indicated when the CPLU reQuasms a
mad l(rom a graphics address on the 34-bit
g rapiucs bua. A 3-Di! conirol bus Irom the CPU
P10vides sirobe signals t0 the System RAM for
the on-chip addvess laich and main memory
ROy,

1-13. PROGRAM READ ONLY MEMORY
{PROGRAM ROM). The internal progiam sras
ia comprised o! an egacutive ROM, Manulae-
wrers Type No. RO-3-9502, and aacraikh pad
memory, Manufaclurers Type No. 3599,
assoelaled wilh thg program ROM. The axecu-
tive ROM containa ayslem operating daia. Sys-
wm program dats from the execustve AOM s
transsnitted along & 16-blt bidineCilone) data
bus. The grogram R OM sontains program cata
common to sll ex\emal progreams. Data from
the program ROM is lrahsmutted akang & 16-bit
bidirestional bus A scraich pad memory RAM
assoclatad whh I1he orofieem ROM la provided
for computation of Program ROM dala. Inter-
conngclion or e program ROM and the
scralich pad memory RAM = aecompilshed
ihrough a 14-bit bidirectionai Sata B,

1-14. PROGRAMMABLE SOUND GEN-
ERATOR. The programmable sound Qonerd-
1or {PSQ). Manutaclurers Type No. AY-3-8014,
15 3 large acale Integratad circult (LSI} designed
to produsen wide veriety of egunde. All control
slgnals to the PSG are Rrovided by the CPU.
Two 6-bit general purpase 170 poils are pro-
vided for user 1011308 via \he hand controllers.
PSG outpul (6 appilad at three Indepsndently
proglemmed analog ouPuts The oulput of the
PSG is apPliec o en RF modulator tor avdio

autp through a teievision set.



SECTION 2
SYSTEM TESTING AND TROUBLESHOOTING

2.1. DIAGNOSTIC TEST ROUTINE. The
dlagrosihc rouline ehould be pevtormed befora
dieasmemdly 0! lhe Masier Component. Per-
form the diagnostic Lest routina as described
below

8. Test Prosedure. LIDG" Inserlon ol
the MTE-201 Teo1Cartridge and depraszing I1he
res8t butlon on Ihe Master Component {M/C],
the unit will proceed Ihrough @ 867185 Of chacks
en the CPU (Ut) ahvd areas accesasible by it. This
automatic tett sequonce takes approximalely
10 seconds o compielo

{1) At the complellon ef the above test
sequence, lhe Hand Conlroller tast digptay will
appear as shawh n Figure 2-1

{a.) Pross e8cn key on the Hand
Controtters, one =1 a Lime and verlty thet each
correspo;iding tesl image lums l:om ysliow to
white whan the appiopriate key ik déDres=ad
NOTE. The rlght Hand Controllier will atlecl the
ledt 1est imaQe and vice verse.

{b.} Press the %00 side buttons on
1he Hand Canirollate ona al a lime. Maxe 839
Lhat the pow of F s change irom yellow to while,

(c.) Press each lewer side bulton on
the Hand Caontrollers one at a tlime any sée thal
tho leltars L and R changa from yellow 10 whits.

(d.) Depress the directional disc on
each Hand Controllor and a white arrow will
gppear In the black circle. As the diiectioaasl
dlgc e roterad. the arvow will rotate. Check to
389 thal 1ho arow points in 168 dlllerent
directions.

(e.) Check lha row ef colored boxees
foi simllarity am listad (n Flgure 2-1

It any Of the OPETEIENS GO NO1 OCCLUT 1S JEaCTideD
n bhocE@® othar 8 dvtactive Hand Corvbolier or
Sound (C {UB)

Next. depress \\e diglit keys | and 8 simulle-
naoumty on eliher Hend Controtier and the tast
sequonce will 8roased 10 the Soung Cwcks

__
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Figure 2-1

2-1

Hand Controlier Tesl Pattermn



(2) Verity thel 1he lollowing sequence
of sounds |z Neard:

{a.) A high nole slepping Jown
through Jive octaves [repealed thige times)

(b.} Rencdom notse (Naaing) ser-
in) 21 5 high volume and diminshing uadl
sllanced

{c.) A singlie tone, starting at a high
volume and diminishing siowly,

{d.) Two gunshois, one at normal
voluma, Ihe 3eGond 31 ha!l volume.

[¢ &1l of those s0unds ara hedid 28 described,
doprass ihe CLEAR kay on &ither Hand Con-
troller, In the event any past o Ihe esi has
'allec, oepr&as the ENTER xey. INOTE. Tre
test sequened cannol be advanced Il 1ne
CLEAR or ENTER %oy 8 depn~sed wiils
sounds are betng generated.)

(3) The next ségment o! the test
presents a serles ot pattarms, ending wilth the
pattern lllugrated |n Figure 2-2. Check colors
in the tesl paltern againal £igure 2-2 tQr simi-
larity &nd delinflion. Il test paitecn accuracy is
sstistactory, piess the CLEAR key W 1t Is
unuolisigciory, preds the ENTER key

o V : J= 12

TG

e
[
i

\&ox. ENTER ziAfJ
_. 117 _J.;

YSS-P4 T T P Y SN

i

Figure 2-2



(6) The nexl portion ot the lesl
sequenca is @ pattern ¢l coigred YHocks wilh the
twao largar blocke eltemating with tha words

DE TWO on e red background, as llivstcated

Figure 2-3 Check colors in test patiern
against Figuro 2-3 tor aimtiasity and detininen.
If s pattarm accyracy ty astistactosy, press
e CLEAR oy, Sl itis unsatisiactory, press Lhe
ENTER key,

("

-

i

Figure 2-3
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(6) The Isal paltam al e 163! alitar-
nates betwem tha |6tla F/B and VIS. Press
the CLEAR key for o satiatactory indicstlion.
Pross the ENTER key 10r an unsalsisctory

condition.

I# no fatlure has Dean delecled, the litle paga for
Snseball wilil sppasr. this indicetes the M/C nas

psasad all the auiomatic end operator tosts.

\_FAILURE!

in the avant afail ura haa been delected, (nstead
of the title page being diaplayad. a display as
shown In Figure 24 will appear. Capending on
the failure code deteclad, Ihe suspect IC will

fiash in Red ana Biue indicating the mosi likely

defective IC

Tha nax{ tést & pn scivel gome check o con
tirm the hinctionsl opersUon of the M/C. When
the lille page tor Baaetall 1a diaplayed. {oitow
the Instructiona providod with the MTE-20
Test Cartridge 1o plsy % an {nning 0! bammdall,

Figure 2-4

Upon auccessful operallon ol the baseball
game, 1h¢ leal routine 1or the Masser Compo-
hent la Somplele.

The rasson the Basebell game 8 ulilizeo Is

becausd |he Baseball makes lull use ot the
diglleVmemory facliities of the M/C.



MTE-201 FAILURE CODES AND CAUSES

FAILURE ODESIGNATED OTHER POSSIBLE
CODE Ic DESCRIFTION IiC FAILURES
A Ub (GROMI Check SUM Graphics ROM va.u4, U8

B U9 {(SROM) Check SUM Syswm ROM (W) ]
c U3 (PROM) Chwck SUM PROGRAM ROM ($3
0 U4 (STIC) Memory test of STIC uz2, Ub
£ UR (LGRAM) Merory R of Lowor Graphics RAM U4, Us. U2
F U? (UGRAM) Memory test of Upper Griphics RAM U4 U2. U8
G L2 ISRAM) Menary =3 of SYSTEM RAM U4, Us U
N 12 |SPAD] Meamory test of SCRATCHPAO RAM ve. U1 U3
J U6 {PSG Mamary mst of Soond I1C ug,u1. U3
4 ua {sTicl In®ryction wst of STIC IC
N U4 (STICI 'Solid Test” verifias thx all 64 poinw on
all 8 moving cbjecn resct Lo Intersctian u2
(o} U4d (STICI Vorifies thatall 4 quedrerns of tha
colored Aquarsd mods ragisier In or
act/ons in all colocs, but doer, U
P U4 ISTIC) Verifles diat the top left mnd boteam
right corner of the e fegiqter Orope?
Ingracton ot o oty positiond.
0 U4 (STIC) Usss ntyacticns (o vexily Yan X zoom
(e, &
R U4 {STIC}) Uags icrerections 0 vedily 11t Y 200m
funztians.
S U4 (STIC} Uses interectioun o verify thet Y mirres
funcuona.
T U4 {STIC) Usas intssactions ao verlly tfm1 X mirror
tuncoons.
v U4 {STICI Uses interatuom o vesily tims fullNall
helght objeco bpepom.
' U4 (S Uwes me> wctiar to verily Yt 8/16 dine
olsjections functome 2
i, U4 (STIC) Cnlor prionty cesy
"X U6 {PSGI Marua) tall of ardibie test
Y U4 (STIC} Manual tall of visihility of foreground/
Denkgound pciarity
2 U4 [STIC) Manual fall of mode one/mode two visual

*Puss or failure is determined by operstor/technician performing test.

NOTE: IF MULTIPLE FAILURE OCCURS, SEE THE RECOMMENDED SUSSTITTUMON
SEQUETMNCE FOR LOCATING THE DEFECTIVE ICe (Pg. 29)
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when 1he Hana Controlier Last (s displayed
Instes0 of Ceprumaing koys 1 and ? simulta-
naously © conlinue (e (a5( 30QuBNCS. YOU
may accag the I0il0emg programs:

INDIVIDUAL TESTR:

Ovprass heys 1 and 7 simulitansolaly ano an
individust lesl menu s dispiayed. The left
Hand Canirpllar 13 then used 1O enter ths selec
lion number 10 daotermine the 163l 10 perform,

Capress the CLEAR &ey 10 ramove eironecua
soactionh number antry.

Dapress the ENTER koY alter lha Inpul of the
selection Aumber . [0 Dorfoam the e’y setecied

The 184ld wo a8 {ollows

Satecthon
Mo

Tevwl PwiarT™med

0.

-~ D o st N

10
"

Aeturn o Hand Controlier 1ea dispiay,

STIC aviomatic Taste—Pariorm the issls
on e STIC aftich 30 NOt 10QuUIve Operator
OWNOTUON ThHirad tests are those al
whiCh vehd ceaagores from the STIC Rsell
can b Gutwcted by (he CPU

Memory test of the Sym=am RAM

Memory test of the Sound IC (PSGI.
Chech SUM 128t SYSTEM AOM [SACIMY),
Chack SUM lost PROGRAM AOM (PRO M).
Checkh SUM of GRAPHICS ROM

Memory tesl of the LOWER GRAPHICS
AAM,

Mormury tast of the UPPER GRAPHICS
RAM

Uemary tes! of e SCRATCHPAD RAM
(SPAO)

Auditite test 01 Sound IC (PSG).
Vaual vertlicslion lest.

28

\Pon successiut completton of some ot the
individual lesls selected. 2 simall Biue symbot
will appadr 31 the botken of the d=play It a
tailyra Iy deilsciod s (ailuie code wil be dn-
peyed on e WLYoen To ext the program
solact @ which wiil retum the COIEIOT Lo the
AOMel 1e] UbNe

TEST CARTAIOGE CHECK:

Oepress kays 2 anda B simuilaneously and »
checksum (0r the MTE-201 tast cartrioga will
be JuPlayed. The displey should iooh like thiy

"CART CHECKXSUM LO ="
00002371677
“"CART CHECKSUM it = =
V0003372642

Il any other NUMBSIS appaar or the nuMber
aitfer, [1Indicales 8 falure «1 Lhe188| cartridge
&n0 anothor cartridge should de ulilized

2-2. CUSTOMER'S GAME CARTRIDGE
TOS8T. Tesl the cusiomes’s Game Cantndge as
foltows

8. Veiily 1hat Master Corapovem™ g con-
aecled [0 ielavision set 23 cUlinad In the

operating tnatrucUore (FPage 01-1)

0. St tha Antwnna Switeh Boa 10
GAME. Insert cutiomers Geme Car.ndge In
Muiler Comgonenl and deoress lhe
swilch Chack for mistake in letlering on litle
pictura, jumblet pilaylieid or unwanted
cha:nqlers.

€. |l prgblems occur. remove Cukiomar's
Gamae Carl1i0g0 and check Mastar Carmpornen
with 8 AnCwn-gad Game Cabwigs.

d. Win Uve knrowngand Gamg Cer
tHdQ® nbeviad, ¢ protéeve are NOT CCWVRA
Inen the cuaslnmer s Game Cavige 8 drted
Uve. It probiemy ale sHhfi obenv@d Uouble-
shOOA the Masier Componed.



3. RECOMMENDED TBEY EQLAPMENT
1) Duar Trace Dscllloacope
2) Digltal Mullimeter
3} Frequency Counter
4} Color Telgvision
5} Heal Gun
6} Diaghostic Tasl Carlsidge (MTE-201)

7) Dasic Elsclronic Hand Toois IncCiuding
Soldering/Déesoldering Equipment

24. POWER SUPPLY TEST. Test Ihe
PCB Power Supgly as follows:

o issasamblie 1o Mestee Companont
in accordance wih Seclion 3-3. sleps a.
Ibrough ¢

b. Plug n Master Comgponent (M/C)
power cord end sot Power ON/OFF switch 10
ON

¢. Rofer to Figure 2-5 PCB-Powar
Supply tes! points locations. With 8 DVM check
for +5V 2 0.15v DC al TP2. (The voltagas arp
referenced to groung TPI )

d. Check for+12vVDC 10.36VOCa TFI

9. Check for -t8Y DC + 125 DC UN-
tOADED 2! TP4 (nomiéguisled -+t8V DC

ecUCe),

1. Check Jor ~2.1V DG = 0.15V gl TPS
{early production units balow serfal numbaer
113868, 1he voltage will be -3.3VDC. CR8 a a
8.3V zener dlode in aarly production uniis)

g. it ahihevoitages are correct a8 speci-
lled above. troubleshoat Ithe PCB-LOGIC
assembly, If any incorrect voltage measurg-
menta were oblalrad above. procéed with the
lollowing stab® to Isolate the defect:

™
f—— 1

| —
L]

B
& 0

Figure 2-5 Test Pornta Locstion Diagram

TOAL oo <tmn - o bl g, Nocdiim, . T alka s ol ) o i o e GREBUND
THEZ T o st amtos o oW o ve s (RTINS s 5 s s » o ol BT reiesee. *S5V DC TEST
TP ..o criinsiiesiaiiris.-. +12¥ 0OC TEST
P-4 ... .. S A e e .... +16V DC TEST [Non-Regulated)
TPS5 ...cieeeee... W . . -2.1V DC TEST (Early Production -3.3V)
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h. Oleconnec] the S in connector 117,
Figare 8-1) of the OWeY 17aN1A10rMer @886 DIy
from 1he PCB-Power Supply. With a DMM
maasure the AC voltage soom 9ing \ and 3 of
the asvexcyy. The AC witage ehould be
Gftwaan 7 6 and 94V AC RMS

L. Verfly thaa the AC voltag® acvom Pins
2anadal the con nector is between T ard 94V
AC RMS

} Verity thal 1he AC voitage acroes Ping
4 and 5 o! the connortits ts Detween 153 and
107V AC AMS,

L It the AC voltage maasuremeants arm
within the specitied limils, Iroudlashoct the
PCB-Paowes Supply. it e AC voltages are not
correct, chechk Or repiase Uve pOowes trans.
tormet, ON/OFF switch, wirtng assemidy

MOTE: IF THIS PLUG OIFFERS FROM THE
TYPE ENCOUNTERED. REFER TD WIRING
DIAGRAM IN SECTION 5 FOR CORRECT PIN
IDENTIFICATION

2-8

2.3 MATTEL INTELLIVISION MASTER
COMPONENT TROUBLESHGOTING GUIDL.
Ths Quide 8 orovided as an 4J9 W¢ YOoude-
ooting the MATTEL INTEXLIVISION MAS-
TER COMPONENT. The guida comans »
chant lsung the probiams usually afectawg
e Mester COMPOTENL (he CAxds 01 Ov DIOD-
o and guUidelinea for covBaNg the prod-
lems. Thia Quide Nxs Deen wrifien with the
assumption (haot [he ssrvicing techniclan Ras
ine abillly 10 1010w good elecizonics woyole-
ahociing practices ang procedurea. espalially
with digital 1agic ciruits and MOS devicm ¢I
18 30 Fssumed that the secvicing wchnician
has |he aquipment, prints ard toois reqigired o
pIoPAfiy service Ihe Master Component.

T Quide was oevelapad LD allow 1he sevvicing
technitian 10 sreDeir the Mastas Compone
elficienily. The 118l Ca\SuS istaa are eilher the
moeY cOMMOon CAueas O e probiems oOf
ceusad (hat can be cammected with the Master
Compcnent aasembled. Alter gaining expen.
ence anrvicing the MATTEL INTELLIVISION
MASTER COMPONENT. he mervica techn-
clan should be abie 0 iGertlty and correct
O/RieTe withgu wsing rthe MLOEABTAING
oude



SUBSTITUTION SEQUENCE OF
PLUG-IN ICs ON PCB-LOGIC

Symbal Ng,  Macufacture’s Ty ps No. Functian
(V74 RA-38600 SYSTEM RAM
u4 AY 388001 STC
Ut CP-1810 CPU
us RO-3-9602:011 PROGRAM ROM
U3 RO-3.9504 021 PROGRAM ROM
s R0-1.8603 003 GRAPHICS ROM
U8 AY 38914 SOUND tPSG)
w0 AY 38915 COLOR
cAhaysuse aknovngood|(,
e Alwoys tollow p ropex pracahTe and precautions (or

herdling MOS devieas

* B¢ sure of corect | C onmTEwn and pin Inéertion,

«Clionge anly one | Cat 2 Ume and lesve in the knowngood
IC untl the tsuity IC is Tound.

28

Pat Ng.
{0aBS-BE3)
100880840)
(0580620
(00BB-0670)
oge-0620)
{0098 .0570)
{0058-0680)
{00580850)



EYMPTOM

]

SUSPECT

REMEDY

vigible |

Snpw on TV [with or withouy
GapoORc 7 0818010

Tha TV charmel ang Mazter Componsnt
channel selector switch do notagine.

Sat tha TW VHF channal saitels s
Master Cavpaner| dio\ig) ectacror
fwilch o the sgme ghannel

Tt Manitor Componant is not energinoed,

Ecavra the Masar Componen i 0o
novted 10 » 1 20V AC G0N 9owor sousce
end the OM/OFF i ish s ar.

The mnienng selectod fwitch i nod s n
“GAME™ o b daferiioe,

Snf the swiich oo "GAME™ pe replace I
PRauired.

The comclal AF cable it not connsctg
properhy o o celnctive,

Cosminied thee cabln G rectly of rieplacn

Spdder bridges or forelgn moterials are
camsing shors.

Tinspecy lor tolder bridges or fontign
minterisly v tha Magier Compentient.

The Modulator PCE LOGIC s delpotive

“Connect s known-good modulator in
oarallel yvih the moduienar. Caveenry e
RF conla % | ha knowh 900 mad natos
& ot the o togvWac, i this cloors
ttm probiem, replaoe the modulstos,

* The modulstor WCC & not =8 DC.

"Troublesroat ths VO T

The +12V DC mipply b defeetive,

*Troublahoat the « 1 2% D supgiy and
duvibuton cynnam oo ine PCB-Rowar
Supply and PCB-LOGEIC.

Th dralon e bf pdrsan peribch snembly
b chrfoiies,

*Troubleghpof fhe assembly for operg 30
shorts.

Groy.ohlie sc1eon whih NG
Nes? oluerve an Uw TV
1rean NN the imal
awlich i doprecsed .

The STIC IC (U4) VOC jumpes sdre &
AUCohreCler fron the PCE-Poveny
Suppiv.

? Recome the (UMDT wim

The itk puilia cirttet H na® Tanetoring.

* Tioublnhoot e ook pulss clrouil using
the foTowing & a @ ideling:

1) Subsecute STIC |C {L4) with » kniawn-
guod|C,

2] Subsutute the Color (G LLIO) swith g
known-goad IC,

3) Ohvoch for the Wllawi g voltapur en Y
STIC IC (U4l Pin 40 = 585V DC. Fin
V=2,V 0C.

4! Chedk for 1 6V DC on Pim, 13 16and
170! 10 (Colow IC).

5 Oneda for grotind an Piax | and 17 of
UL e\d Poy L ol U1WO.L

8) Check Yha PCB-L OGIC cl ook oibee
circults (o 0oL and thoco.

7 Ohveeh capaciton C1 end €2 un Ihe
fCB-LOGIC.

B} Replpcs Cryviad X1 on the PCE-LOGIC

Solder tridges o foreign material causing
shof s on the PCBE-LOGIC.

"Remove any fersign materbalg of soido
tvidgm.

*Aequires dissssembly of Master Componeny 1o effect mpair,

2-10



Tl wdeery tha e
St b Opreme,

SYMPTOM SUSPECT REMEDY
Groy-whie wreen WITH The tmst cartridge b incortecty |nsarmed Indert the cartridge cormectly,
Nuh StasTig an e TV fto U Mamter Comporane.

The Maiter Component cartridge Lockn i
defective

Wisually inipect the socks? Tor bent ping,
fodoign meterial, eic,

Dwfsctive 1811 COMTiogs.
No Sotk pudes b/ incerecy ock e
;;m-l.m IC 1C U1 (CPV) Fins 37 end

Try snoifar cartricige.

Ohedh for 3.3V OC drop evroes PCH
LOGIC mrer diods CR2, Ohvock fov 4168V
DE at the junction of PCRLOGIC meslvtos
R2ond R1B Chack oim 1angd Jof IC AN
tor clock pulse input. IF no inpul, repleos
971G 1€ (L] on PCS-LOGIC. Owe hodes
CRI and CR4. (On PCE-LOGIC check tener
digdls CAS, Om PCB-LOGIC chack 1ramls-
tors Qland Q2. It IC L1 M thodk ingA
an 0ind 3 and 3 Bt o Ol on el 7
o § ol the GarTety Congemniy we O K,
replace LN,

#h O supply probierm,

“Troubleshoar +6Y DC mpply send o eiribu:

than path .

A defective plugAn IG o0 the PCR
LeGIC.

*“Troubleshoor the plug-in 1Cs using the
ramveTe Aded BquU gl the DegpANIng

¢l ths che?, RRwovwe Frtico od ronoval
protautiong,

A soldermd-in IC b delective,

*Chack, the truth wbls for asch 1. A pivb:
lerm wnth 100 LN ar UTE enn b cletoe-
mired by remowing s UZ. U3, US. UB,
Uf oxd the et uim i 3 LOQIC 1

» Vwn cuERsad Bt 05t § of U1, Oen
W:Mhh S0wW adetnive UIJ or
u

T PCH-LOGIC bus contral signali e
nor AmcVonvne wien dwckad ot Pna
3.4 and B of IC UI {CPLI

*Uning {he circunt schermatic, check ol
w oDy volOge for Ut [(CPUH end U2
(BYSTEM RAM].

Bolddar briviged o foreign materish cousing
shosta,

*Inspmer this Master Componsht PCBy wrd
arers 104 0o« matmie! or aaldor
Trirhys.

lacoriece, 4a i, o odsaing
B399 O=fTw~e O Charazms

Ovve a¢ o 181 srs GefecT@ on
oBLO01IC

*Teol the SYSTEN LOGIC adng re MTE
X1 Glagnostic mye. Radtecy BCHB LDGHIC
1IC = eQured Regvirem e Regeeio
) 0 artly e Bding IC. Wost of Ow

s eonic rohilsem a3 cand Oy ACBLDQIC
ICx U2, UM, US. UT end LR,

The DC Power Supody iy defective.

"Chach all Powsr Supply vwofisge on botf
the PCB-LOGIC and PCB-Power Supply.

Balder belidges or forsign meterial
ediabing fhoriy

*Imipect tha PCE-LOGIC tor torsign materisl
o pobkder Biridges.,

The el cariridge kb dafective,

Try snather cartricge,

* Reguere dusssembidy of Matter Component to eMect repair,
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SYMPTOM

SUSPECT

REMEDY

Distorted TV picture

Interference from a nearby Opersting tele-
visfon renmine.

Swritch the televivion snd Master Compo-
rant 1o tha. othar chan sal endfoe is-
aanniks e menne wirs from Lhe
pnibrng nadieh oo

Tha st setun it Incormect.

Check all television caontrole, check sl ten
ennnacthao, chetk (or Sgroemdnt twen
o TV VRF choow = ectty snd the
Master Comporent channel wlector,

BTHS 1 (L) o Color 1C (U110} on PCB-
LOHGIC b di-lecilve,

*Chack thess 1Cs using the substinution
et

Defective modulstor on the PCB-LOGIC

*Camnect 3 known-pood moduletor in paral-
lel with the meduldior. Connecy 1w RF
cable 20 tle Ynowngood moduleter and
Wuch tha Iwg mafiNalor cexn tagethey,

H tha problem clepry, repleos the moduletor

Solder bridges or fonngn materiall csusing
sthoit.

*Remove any solder bridges ar forelgn
3 1L LN

No Sound (Plewre ond
vlteo O X)

TV eolume aumnald down.

Check tha TV voJume sotung.

Sourd 16 UB) oo PCE-LOGIC 1 defmet fva

Ok LIS By subasl futing 1C weith @ K-

g Sound G,

Tha mochilator on the PCB-LOGIC i3
defutrive,

* Flist chack the sudla Input lead on thi
modulstor lor sigeal. If 99ned b presmv
connect 3 kmem™~goad maduviator in
perallsl with die moduleter. Cannacs the
AF cadie 16 the Known good madulaw?
8/ (a2 e Two dexauines o o>
geiher. Rosmt the PUB.LOGIC ond 1esten
the diognonic et I the sound Is 0K,
raplice iha modulsior.

Dufective swdio discreme companants on
PCE-LOGIC.

*Troubksshoot the sudia circults on the
FCB-LOGIC,

Solder bridges or torelge material cousing
ANOE.

D vy acdched b libgeel @iF Fowalgn
rmmterials

Hand Conwoller
malfncuors

Tha Hand Covitroler Is dwtective.

‘Sutxtitute & Sngwn good Herd Contiolie
for the suspected Hand Contralior snd
parform the Maprad Corirollar vest.

Tre Sound T {U8) i delective on PCE-
LOWEE,

*Substitute a known-good LG

The 8 Fin connector from the Hamnd Gon-
troller or stsocisted races are defactive,

*Chack the B Pin connecior srad sssociated
tracey gn PCE-LOGQIC,

Onhun PCE-LODGIC |8 wew Jafortiiva.

"Lhtllizing the sutatitution mathaed, check
1C2 LK, U2, UL, UB end U I vl
Aand conlro! tevt St numbe and
Wty pro whia and none 0l Ohe previous
neps 0orveca the problem, replace IC LS2
on the PCRLOGIC. 1f thia Soes not eorect
the probdem, mplacs |G LA,

* Requires disassemnbly of Master Component to effect repair,
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SYMPTOM

SUSPECT

REMECY J

The pctuse suddenly goes
blgnd divirg 1he dlapysTic
wst

Tha test cadtsldigs & defactve.

Try another cartridge. Also chack the
Mastes Compandnt CanriOgn 10¢cK .

One @ moie slug-n ICs are dafectve

Tmung the recommended substitution
sacpuinhes | otk il pluigeiny 105,

The PCB-LOGIC famit sweltch b datective.

"Check the reset padtch.

The PCB-LOGIC Power Ribbon cable s
difoctive.

*"Chack the Poser Fibban cobile for
breakage, opens. etc

The PCB-LOGIC Crywtal X7 iv dulwctive,

"Chack The crystal by GENTLY Taygnng
it nd obgerving the picture.

Forpign materisl i cauming §$hoit,

'llll-ﬂt‘ﬂ thae Master Cormponent for boradgn
ey

Pcure acoon hcew-uo

O or more of the piug in 1@y are
gofeciive.

“Loung the 1ollowing seauence, reoigoe the

toliowing ICs wslng Yve substitution mathod:
U1 (CPE, LM {STICI U2 (S¢STEM
RAM|, UB (SYSTEW RO M) end U3 (PRO-
GHRAM ROM

The tast cartricige i dofectlve.

Try anothér cartridge.

Thn Baster Companamt cartridge socke?
Iy delactive,

Inspect 1he cartricoe socket for bonl ping,
forelgn matarials, ete.

PCB.LOGIC chonrel maine
tor switch does 1ot 0D
sorrociy.

The wwitch i dafecyve.

“Rena of ret¥iace the swAtch as equimxdl.

The modulaer i defective.

*Crech, IhE moduiator oo tha PCE-LOGIC,

The plwre has e oy
eclon w no cavat

The TV @ontrois ara sat weong.

ook 1l TV pontrply,

The TEET CORNBCLIONE @i making PO
Curiae].

Checic pll test cormmupctsons,

The eryead (X1 is st the wrong freguency.

"Check e freguency ot PCB-LOGIC IC
Ug KT11C) Fn 15, It shouid Do 3.579545
2 100 Hs. Adfust the frequs;xcy by adjng-
irg ihe vanebla capecitar (G2},

STIE IC LM ) ar Coder 1T (U100 11
dherfmttive,

"Chack Ud and U0 using the subsitution
rrathosd.

Solder bridge or fortsgn material dsadng
a short.

" Ramove iy polder bridges or fortign
rraterial.

*Aquics donsambly of Maawsr Componant 1o effoct rege,
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SECTION 3
DISASSEMBLY

3.1 GENERAL. Before disgssembly of the
Masler Componeni. pertorm ine lesling pro-
sedysea detalled in Soction 2 10 dazermine the
mos! likely cause of the mafuncson. Dis-
a=swnbie the Mestes Caompoanent ondy o the
axten! necasasry (0 accomPiish repasrs

3.2 The Iollowing paregraphs provide
piocedures lor complele digsazsembly ol the
Master Component. Moodity the procedures as
neCssary o accommodala thé extenl of ds-
assambiy requled Olsassembly procedules
are koyod lo the explodad view lilustrations In
Seclion 6 (Page B-3).

WARNING

MAKE SURE THAT THE MASTER COMPO-
NENT 1S UNPLUGGED FROM THE POWER
SOURCE BEFORE OISASSEMSBLY. REMOVE
THE CARTRIDGE FAOM THE SOCKET AND
DISCONNECT THE RF CABLE FROM t™wE
MODULATOR OUTPUT JACK.

NOTE

Drarsoaimbio the Master Component In actean.
weMlluminated aroa

3.3 DISASSEMEBLY OF CONSOLE AS.
SEMBLY. Reler to Figura 6-1 [Page 6-3) and
dragagmble the ¢angole assembly aa follows

8. Removyg ¢ix Phiilips-head screws (1
securing 10p housing aesambly (8} ta botiom
housing esssmbly (21} Avoid demagmg the
Hang Conirdltorys when turnlng the Master
Component ower to remove the screws.

b. Remova power ON/OFF knob 14)
irom lop houarng 18) by genliy pulling cap
vpward

c. L1tk Wwp housing (8 off boitom hous-

Ing eacembly Sihde hand conlrollers (114
theough openings in 0P housing

34

d It &3 nat neceasary lo remove inlaye
{2.30. tastener {5). resat bution {8} orzpring (7)
trom 10p housing (8) WNKSS replacament i
requiret

¢. Remove sis screws {9) securiag higy
110) Wb boftom Rousing assemdly and remove
1:ay Kegp tha Iray screws separated lrem INe
nousing Bcrews because they are dillerent

3os

t. Carolully disconnect the 5-0in ridbbon
cable {42, Figyre 8-3) and 2-pin connaclor (58I
from the power suppiy board assammbiy (14,
Figure B-1},

g LIt 1he J0Qic doare assembdly (12)
straight up au! ol the borom Nousing assembiy
Caretully disconnecl :he hand controlier
assemblies (11] trom the logic board essembyy.
nNOXNng PASINON Of hari! controllér connectors
&g 1urieng of caties tor voper reassenbly.

h. Otsconnect tha 5-pin s0nnecios (17)
from the power suppiy doard easambdly (14)

L Remave Iwo scrows (13) securing he
gower supply board assembly (14} 10 ihe bot-
lom hawling assembly. Remove Ite power
supply board assembtily and insulalos (15).

{. Remove (our screws (16) mecuring
Landtormer/switch assembiy 10 bortom hous-
ing sesembly Nete rouling of wiring Icrpropar
reassamply, and remove translormer/swilch
asaombdily, 0o nol separale translormer (18).
swrtch (16} and eonnacior (17) unless replaca-
monl of componan| s necassary (refer 1O
Section 4)

3.4. DISASSEMBLY OF HAND CON.
TROLLERS. Reter 10 Sexxion 4-2 for disay-
sambly end eomponant replacemens insiruc-
lions on Hand Costlroliers.



DISASSEMBLY NOTES




SECTION 4
REPAIR, REPLACEMENT AND ADJUSTMENT

4.1 GENERAL. The Iollownng
oar8 100N Provide ProOuses 1or
repanhg deleciive assdmbiies, ro-
olacing de#fecti ve sompPaNen. ono
performing circul ad|ustmestty

4.2 HAND CONTROLLERS.

IMPORTANT: Make sure for-
oign malerint . . . Sirt gust. ¢ie., Goee
Nl come In eonlect with the alecull
metsz or ofher plestc parts.
Unplug Waswer Coorpument tcom
powel soulfce. Disconnect twilch
b0z cable.

8. Disassemdly: Tum Lhe
Hand Conlsolier vpside cown on a
fMlal suitace anc hold It hrmly Usea
Prilips-Roed aCrew driver 10 10~
MOva (Ne 4 sCrewd RemoYye DONON
scrows lirst. So1 ail 4 screw> aside
0 & sa1e pace. Reler to Figure 4-1

telow

4-1 Figure 3-2



1} Whike hotding Uw lOp and bettom
howainge logether, tum the Hand Controlles
right siGe up. Set 11 hacy on 3 Netewstecs {See

Rgure 4-3)

Figure 43

2) Carstully life tha 10p cff and set It
00400. HOMI the numdar keypad and the Gold
Ovrecliong) Olsc 1n PIaCo with one Nand,

3) Remove 1he Gol0 Directiorad Oisc
and Bpeing

4} Romove tha Acton B\Muna Iom
both 2,609

8) Renove the siadc shield and the
Circull mairix from the lower housing, {Ses
Figure 4-2.)

8) Aomove the cabis lrom the lownr
housing by itiing the cabie sireln relial Upand
oul of the housing. Pry pp the cable ¢onnactor
dlock irom its mounl in Uve housl ng CAUTION:
Be coreful not W louch or bend e metas

prongs 1See Figures ¢4 and &-5)

7} If bottom housing Nas a rao) &p
round the directional dgisc Quidspaat. replacy
Ow Dotlom AxAaIng

4-2

Figure &-5



b. Componeni Rsplacement and
Reassembly.

1) Place the replacement cable
asIembly In the Sower housing as shown In
Figure 4-4 and 4-5.

2) Make sure the mpiacemant circull
matrix I8 corractly folded as shown In Figure
4-8 below

Figure 49

Apply joam tape 12609-6159) to circult matnz
as requiced Refler to Figure 4-7_ tr3tall the ciz-
cuh mauix as shown in Figure 4-2 ano make
suf It s snuQly over ths Wwp and BONOM

PO\,

Foam tape ia to deapplied direcity tothe lelded
circuit matrix. Tape Is 10 be capturad between
matrix and domed !egand. and pressed to
sacure ita position, Refer 10 Figura 4.7.

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

e eCellR 3 12D

Figure 4-7 Foam Tape Aepiacement



J) Inalall the stalic shield sver the
{olded circutl matrix, making sure lhe posis go
through both aets of holes (shteld and matrix).
Refer to Figute 4-2. Hold the matrix and shileid

in piace wilh lingem

4) inswll iha keypad over lhe matrix
sad 3thatic shield. Agaln make sure both posts
go (hrough keypad holes

S) Check that the components are
correctly instailad, Place the washer underihe
top flayer of the Clezult malix and over 1he
directional disc post as shown in Figure 4-2.

8) Press action bulions lirmly in poBl-
tion. The scailoped edge should be on Lhe
BOTTOM. FACING iNWARD. The buttons will
onty tit ene way. Refer 10 Figure 4-8 below,

BCALLOPEL LIORGE

7) Mount the spring and Directional
Bisc. Reter to Figure 4-2.

81 Beltore reinstalling thetophousing.
make sure the circull matrix and keypad are
securely in place s¢ that the top and otlom
holes !t aver the small brown p®s5%. See Figure
LS

Figure 4-9

8) Install tho 10p housing. Hold the top
and bottom securely logether whiie you lurn
the Hand Con Iroller over. Replace the 4 screws.
TOP SCREWS FIRST. Tighten unitl Nirmly in
piace. This is lmporiant t0 make all Ihe cirtudt
connaclions. DO NOT OVERTIGHTEN.

10) Connect the Hangd Controller 10 a
working M/C and using lhe MTE-201 Test
Carlridge. check for proper operalton




43, LOGIC BOARD ASSEMOLY.

{1) Refer w0 Figwre 4.10. Coersdully
wacldo and msvowe 0JgC Bosrd &higlos
NOTE:- WHEN UNSOUWUOCERBYG THE SMELDS.
GE SURE THAT EXCESS SOLDER DOER NOT
CAYSE ANY SHORTS ON TWE LOOIC
BCARD COMPONENTS AND TRACES.

{2) Inspect Circusl board lor evidenca
of broken or pesdling circull Iracee

(3) Inspecl componenin on circult
toard lor avidence of chariing. swelling, are-
Ing or shoalng

{4) tradecl conrecn o Denl, bro-
ken or M™MEMNY coNnactay Ding.

(S} Mate suie 3l SHCh A iwd 1Cy
s ehully saet edinsockats. Make sur®llwinas)
Hrdg on ICa U, LR and L4 amsatiaely gftached
0 the ICy

{4} Inspecl all jumper wires (0r evl.
denca e! burned er lrayed Inswation. Mawg
surg an Jumpor wires are securaly solderud lo
cleewt board

(7) Meke sure thet connector JS 1s
adanTely attachad 10 wue

BLACK SHIELD

AT BLS0 BE METALLI)

44 POWER SUPPLY BOARD ASSEMBLY,

(t) inspect circuh Daase fov evidence
ol broken or NNy crosit Vaces

(2) Inepec\ components on CITYIS
doard lor avidence of aharmuw, sereihing, arcing
or shonting

(3} Inspecl conmeciors for bent, tro-
wen or miseinQ connector pins

{4} Msha sure healainka are securoly
atlached to vollage reguiaross U and U2

(5) Make sura thal adhaxive Molding
capacitors C' end C2 in posttion Nas not
SepTe0

4-5. REPAIR. Repeir the Mastay Compo-
nant n eccOrfamn wWih he fodowing
procedures

8. Yranstormgr On/Oft Switch Asterndiy
Repalr, Repdir of thetransfocmer an/ Ot Bwitch
a@ssembly conslets of ropie.cing alihor Lho
swllch Or tho Iranslormer.

(9) Raler lo Fiflure 4-11 for proper
wire cetor and sonnections

(21 Aeplacy 3Iny Tankto™ard Wi
damagud wilte kil ion

13) Aeplace Mfacine OYwON swilch
utlzing a low weilage sokiFymng lion

METALLIC FINISH

Figure 4-10 All 1abs

MUl ba soidered

and Dlach paint must

be removed 10 abiam

a Q000 oty DAL,
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Figure &-11

6. Prnted Circusit Bosra Repelr, The
foliowing gonéral proceduras and preceultions
spply to repair of printed clrcull 008rds

(1) Many of the Intograted clircuia
carunad on the printed circunl boérds are of
MOS comteuciion wiich ase saslly damegex!
from sistio discha gB . To preven! damage due

o satic discherge, the tollowing Precsutions
@\R3d be odbes rva®

o) AN working surfeces must He =i
ground potanual

b) Use & low watlage (23 10 40 wan)
grounded Lo soidering Iron,

0) Repaly pevadwvd ehould take
necaxERry ertiyistic precmiiaTm such 8o Ihe
wensing of GVOUnd ebrape.

Trenatomer ON/OFF Swilch Wiring Aasembly

(2) Suppor the clrcui Doard 90 that It
wil nOt MQVe Of Cause the soivering kkon o
strike gther gomeanents.

(3) install new components In he
same DOsition a5 Ty weare removed

(4) Imsput! ond texi mll reagidersd
8aNNBCLONS.

(8) Use desoldaring equitpment. auch
as @ #0ider vacuum, when unsoldering
compongnts. i

(¢) Use a hastsink on semi-condutewr
l6acs when soldaring or unaoidering In the
ares



(7) Remove excess solder. solder
sptatter end rosin spiatter after repairs are
completed

(8) Remuva socket mounled (Cs by
carefully prying ou) of soCket wilih a small
screwdniver

(9) ins1sll sockel mounted ICs by
cending IC pinsinTo pasition oversocket holes,
and applying firm. even pressure to |C

(10) Repiace |samperwires wilh wire of
lhe sama gaga.

(11) Reinstall fcgic board shieids as
illustrated In Figure 4-10

4.6. REPLACEMENT.

6. Reptuce nll components and assem-
blies which 3re damsaged beyond rapsir,

% Ins1ail new heatsinkgon vorage regu-
lalocs in accordance wilh peragraph 4.8.d,

c. Install neatsinks on naw IC§ U1 U2
and U4 In accordarnce with paragtaph 3-6.¢

d. Reguiator/Healsink Assembly Re-
placemenl Inatall votage regulatora on heat-
sinks as loltows (PCB-POWER SUPPLY)

(1} Remove defecliva regulator from
ealsink by runieving eyelel or sorew. Pry
gefectivva regulilor ott

(2) Clean dried thermal camoound oll
¢t hea1sink,

(3) Apply an aven coat of genesal pur-
pase thermal compound on ¢contacl surface ol
regutelor

(4) Position reguiator In ptace on od
heasink. Secure regulelor W@ heslsink with a
suitable screw and nul. Regulalor must ba
gacured ughlly to heatd®ink aur'ace 10 insure
max'mum heat rransier.

&-7

e. Inlagraled Chrcult Haatalnk Replace.
ment Install Integtated circull heatsinks on
1Cs U1. U2 and U4 as leflows [LOGIC BOAROJ:

(1) Remove treatsink from defeclive
IC by prying oft Apoclicaiton ¢of heal Irom heat
gun may de required 10 remove heatsink.

(2) Remove ored thermal bonding
compound from haalsink. {INOTE. May have lo
heal haals:nk {0 remove_)

{3) Apply an even coat ¢! thermaliy
conductive epoxy on IC

(4) Piace heatsink on IC and apply
sutficlent pressure 10 ensure bond:ng.

438 ADJUSTMENTS.
a. Master Clock Adjusiment.

(1) Connect a fraquaency countet with
a high Inpul Impedance to pin 10 nf 41 {cor-
tildge Jack) and ground or pin 15 of IC U10and
ground

{2) Adjust C2 {variabie capacllor) so
Ihe IréQuency counler indicales J 278545 MH 2
+ 100 Hz.

b. Sound Buzz Adfustmant.

(1) With Ine volume On the lelCvision
adjusled for normal lislening level, nO sync
buzz sheuid Ce neard

(2) 11 abuzz (s heard. adjust 1he sound
coll on the RF niodulalor for minimum buzz.
CAUTION: Use care not lo damage the core ol
lhe sound coll

(3) 1! the buzz cannol be reduced lo a
leval,

satisfaclory reptaca the wmedulaler

(26094889,

UM1285-8

L

RF Modculator
(2609-4589)

hy

¥iREO




SECTION 5
ASSEMBLY

5-1. GENERAL The lollowing paragiaphs
provide procedures for essembly of Ihe Master
Comnponent. Assembly procedutes are keyed
to the exploded viows in Seckon 6.

S-2. ASSEMBLY OF CONSOLE ASSEM-
BLY. Reler to Figuie 61 (Pege 6-3) and
assemble the console assambly as follows:

8. ! disassombled. reaasemble thans-
tormar (19), swileh {18). conngclor (17) end
gssoclaled wirdlng in accordance with Figure
4-11 and Wiring Blegrem (Figure 5-2).

b. Instell transtormer{switc?l assembly
In bottom housing (2t), Roule wiring es noter
during disessembly. Secure assemuly in piace
wilth {our screws (16).

¢. install insulator (15) In bollom holys-
ing, Insiall PCB-Power Supphy (14) on insulator
In batlom houmlng assembly. Secure PC8
Power Supply 10 bottom housing wilh Iwo
screws (13,

d. Cennect the 5-pin connetter (I17)
from the Itanstermer/swiich assembly to the
PCB Power Supply ( 14) &S illustrated in Figuras
8-1 and 5-2

e. Connect the hand controller assam-
btiea (11} ceble connector to Iha PCB Logfc
(12) as lllustrated In Figures 5-1 and 5-2. Route
hand controllet cables In boltom housing
assembly (21} es noted during dizsssembly.
Place the PC8 Lcaic In boltom housing
gssambly

(. Ceretully conneci the S-pin ribbon
table (42, Figure 8-3) and 2-pin connacior (58)
from the PCB Logic (12, Figure 8-1) 16 the PCB
Pewer Supply (14) es litysteated In FiguresS-1
and 5-2.

g. Install tray (10} in boHom nousing
assembly (21) and secuce \n plece wllh sy
sciews (9)

h. Il removed. Install spr:ng (7}, reset
button (8] and lastener (5) on top housing
assembly (8)

|, Siida nand conlrolier assemblies (11)
througn openings in lop housing assembly (B).
Ingfieli top housing gssembly on boltom hou®-
lng a’sembly (21).

} Install glamour cap (ON/OF F hnod).
Press hrmly tnlg place.

k. Carelully Invert co:isole assembly
and secure top housing assembiy (8) (¢ bollom
housing assambiy (21) with six screws (1).

o :
.m. = = ¥
i

I ] E——

.I'; -—-I =1 277 KapD @EVROA LEa CONIRXT 00
o i £

e ]'f.,-_, N (pcs LoaIC)

"'f'f || (TRAY) m}

S

T AN DR TROL LT R SOl T O

L e

Figura -1 Gonnecior Instellation Diagram

5-1






SECTION 6
PARTS LIST

8-1. HOW TO USE THE PARTS LIST.

s. PARTS IN SHADED AREA AND
MARKED WITH/ANAVE 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. Locxts he desired gart on Flgures 8.1
through 6-4 end nole 1he numat ical Index num-
ber or roloronce dasiynator ol Ihe parl, as
apfplicable

c. Fing the 1n9e&x number o reiranee
deaignatts in it emsoclated dedalled parts
lnSox.

d Order mplacoment posts by psrt
numder wilh compiele descripgtion from Matiel
Electronles Parts Dapartment.

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

62 DETALLED PARTS LIET. Replacsabie
ca.ns end aasemblies |Or 12'a Mattal Inlallivision
Masler Component ere lllusiraled in Figuras
6-1 hrough 64 end ndentiled by indax num-

ber In the associeted dJdolsiiad parte lisls.

6-3. ABBREVIATIONS. Abbraviations used In this parts ilal inclyds

Symbal/Abbravialion
AR

ASSY
*

IN

8
NHA
i

wF

REF

£ <

WA

Daflnidon
As required
Aasembly

Commercial itoms may be subsiituled for
praceding petl number

Inch

Thoussnd

Next higher assembly

Ohm

MicCrofarads

Picotarads

Rolerence tlem,; quantity indicaled in firat
appearance

Vole

Wat

Wice Waind

8-\



Conacis Aasembly

EXPLODED VIEW . .. ...

Figuta 61

6-2



Fig_.&

ladex No, Part Numbséar Omofgdon ary
6-1- CONSOLE ASSY ...cuuieiieecinannnannn. REF
1 0405-0332° SCREW, 8.18x3/4in. ...... . .............. &
26088719 HOUSING ASSY, Top . ..... SR gy coe 1
2 28094629 INLAY, PIain ..o 1
3 20084519 NLay.Comrol ..o rvee e eeieieas
4 2603-2139 GLAMOUR CAP (ON./OFFKNO8) ...... ...
5 04060582 FASTENER, PUSMMIL. . .ooovvenvninn-ors ]
8 2600.2128 BUTTON, Resm ... .. Y Ry T 1
4 260847258 SPRING. Reset burton ... 0. v.vuvnnnnnnn.. 1
8 26095008 HOUSING, TOP ,iiiereviivnrieivianaons ]
8 0406-€B02* SCREW, 818 x 3/din. ........... en bl ©
10 26082148 TRAY ottt i 1
xh 2609-9058 HAND CONTROLLER ASSY (see Figurn -2 ,,. 2

for breakdown|

12 ‘26008168 0 LOGICBOARDASSYIAN Cinii-aaih........ 1
13 SCREW,8-1Bx 1/20n . .ocnnnnniinnnnnnn.. 2
-1 R S O TEE . 1
- cniggie
16 Eanaakn: @
........ 1
4?7 Fegagac: 1
18 e -1
B TRANSFORMERZIS .- o0 ie ... ... 1
20 G09-8488 ] PRI . 44 i it i e v . 4
21 280908739 HOUSING ASSY, Bottom ......cc.ceeveae-s 1

PARTS IN SHADED AREA AND MARKEDWITH /D\HAVE SPECIAL CHARACTERISTICS

TO MAINTAIN THE SAFETY PERFORMANCE OF THIS UNIT. WHEN REPLACING ANY
OF THESE PARTS. BE SURE 70O USE ONLY THOSE SPECIFIED PARTS,



HAND CONTROLLER ASSEMBLY




MISSING PARTS LIST!



MISSING FIGURE 6-3!



Fig. &

Index MNo. Part Number Description QTyYy
6-3- 26099189 LO®GIC BOARD ASSY (s80 Figueg 6-1 REF
for NHA)

1 26094479 RFESHIELD.TOP ... . .cii i i i e iaaens 1
2 2609 4469 RESHIELD, B0%%0M . . vvuvcevnieninneriae ¥
-3 2609.90769 PLUG. B.0in (P4A,PAB) ... .. .... R .
4 0086 0070" CAPACITOR, 0.Q1xF (C38 throvgh @881 . ..... 6
-] 00856~-1500° CAPACITOR, 0.15F. 25V, =20% (C3, c4,

C8 through C21.C23 throvgh C25. €29,

CBR v, semnriisle <BTTE 1 <SRN - o e » o[5]s 5 TR 5 24
8 00880680 INTEGRATED CIRCUIT (U7, UB, U12) ....... 3
7 00880570 INTEGRATYED CIRCUIT(US) .............. 1
8 00080840 INTEGRATEDCIRCUIT(US) .............. |
‘9 00880530 INTEGRATEDCIRCUIT (U2} .........._... |
10 0099.1038* OIQDE, IN4A0O#1 {CR1,CR6.CR?} ........... 3
11 00850781 ° RESISTOR, 1K, 1/4W, #35% (RS, R17Y ... ...., 2
12 0oes8-2110° INTEGRATED CIRCUIT. 7407 (LYY ... __... 1
13 00860426 DIODE, 2ener IOVICRS) ... ............... 1
14 0009.105C° DIODE, INAQ148B ICR3,CR4,CRB) .. ......... 3
15 0089.1140 SWITCH. Momentsiy comact (S ......... ... 1
18 oars-0007* CAPACITOR. 1.0y ,F, 20V, 120% (C261 . ....... 1
17 00g-0981° RESISTOR, 5.6X, 1/4W, :5% (R4, R13,R1B8} .. 3
18 0098-1100° TRANSISTOR. 2N39806 (01,02} ............ 2
.19 0089.1350 FERRITEBEADILI, L2} .......coitneae.. 2
-20 0e96-8022° RES{(STOR, 10K, /4W, =% (RI1E)........... 1
21 00860426° DIODE,2ener33V ICR2) ..,.v. cvve s cenn-ns 1
22 0098.2640° INTEGRATED CIRCUIT, 741588 (U17) ,...., 1
23 00850541 RESISIOR. 10052, 1/4W, 6% (R16) ........ .1
-24 0095.0501° RESISTOR, 680, 1/4W, =5%(R2} ........... 1
25 0089-1360 FERRITEBEAD (L3} .........cvviiennnn.. ¥ 4
28 00886520 INTEGRATED CIRCUIT (UYY .. ... . .... .. 1
27 2609.8399 CONNECTOR. &4in (11, ........0 e s |}
-8 00880670 INTEGRATED CIRCUIT U9} . ............ z |l
-28 0058-2600° INTEGRATED CIRCUIT, 740827 (U131 ... ... 1
30 0088.2520* INTEGRATED CIRCUIT, 724LS00(LB) _..... 1
31 0098.2120° INTEGRATED CIRCUIT. 74L512%

{ut4, U116}, T L, 0 2
a2 0005 $680° RESISTOR, 3000 mw $6% mza} ......... -1
-33 2608488 REMODULATOR . .. .., . . eicini-vaarraas 1

6-7
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Indax No Part Numb.er Description aTty

63-HA 00080820 INTEGRATEDCIRCUITID) ............ oo 1
38 onesS-anad " RESISTOR, 3K, 1AW, ‘SR (R24) .. ........ .1
38 onesS-anan ¢ CAPACITOR, 424F, 98V, -10, «&50% ICA0)..... 1
N 0085-0€01* RES'STOR, 1809, 1/4W, «6% (R22) _... .. poh. %
38 00880700 SWITCH,Charnel molect(S2) .. ............. A |
39 0084-0417° RESISTOR, 22K, /AW, =2% {R3. R10.R11} ... 3
49 008560720° CAPACITOR, 20pF. 1SV, 18%{CY) .......... 1
41 00830730 CAPACITOR, Varisble (C21 ,...,.-. -v'euunns. |
42 00800472 RIBBON CABLE ASSY, 50in (P3) , ._..._.. I
43 0088.0151 CRYSTAL(XY ........... e e 1
44 0086-0722° CAPACITOR, 220pF, 18V, 10% {(C331 ........ |
48 0095-0032° RESISTOR, 18K, 1/4W, 5% RO} ... .0v.._ .. 1
40 aBe D" RESISTOR, 2.7K. 1/4W, #2%{R1) .. ....... .. 1
47 00a8-0683 INTEGRATED CIRCUIT{UIO} ............. |
48 0aB5-0008 " CAPACtTOR, 10 F. 20V =20%
49 0084-0361* RES!STOR, 6.6K, 1/aW, +2% (R14} . . .. ...... ¢
80 0088 0170° TRANSISTOR, 2N3906(03) . .............. 1
8§ o457 RESISTOR, 4700, 1/4W, s 22X (R?) ... ....... 1
&2 (0 s VWop, PRl RESISTOR. 1.2K, 1/14W. 2% (RB) ........... 1
&£ 0086 0841 RESISTOR, 47K, ¥/4W, =% (R12) .. ........ 1
o4 oIBs-(381° RESISTOR, 93K, 174W, 2% IR1B1 .......... 1
&5 QOBA 0465 * RESISTOR, 110K, 1/4W, 12%{R20) . ......... 1
58 OBS072)° CAPACITOR, B38%F, 15V, 20% (C31 _....... 1
Y4 0088 0860 INTEGRATEDCIRCUIT (UB) .............. 1
&9 00890008 CONNECTOR, 2plo {48) . o ieniaiiinan. 1
B0 0099.15610° SOCKET.d0pindip ......... _...... an.GRi '8
60 0099-1530* SOCKET, 2BRndip ... .-vvuieeeenicinian. 1
a1 0009.1620* SOCKET, 1Bplndip .........cc.cau.... |
82 2609.4250 HEATSINK & uiiecnerocmennncnceoaananan .. 3
8 Eane—) PRINTED CIRCULT BOARD (Blank) 1



NOTES



SECTION 7
SCHEMATIC DIAGRAMS AND TECHNICAL INFORMATION

7-9. GENERAL. This secion conisins
schewwic diagramas lusiiraling the eladsonic
cucuitry of 1he Master Componeal Technical
daia on the Integrated circults. AF moowator
and power rensformer i3 afso conta:ned In s
woclion, The schgmatic dlagrams and echnical
dota eNoid he used. as necassary, as an aid In
troubleahooting and repeiting (hs Mastor
Compeneni

7.2. The following diagrams vre contatned
\n this seotion:

Figure 7-1. PC8-Powe! Suppty
Figure 7.2 PCB-Loglc

T7.J. ABBREVIATIONS. Abbraviations used In schameiic diagiems Includae:

Symbol/Abbreviation Delinition
BAR Bus 10 Address Regsier
8c Bug Control
BoIRIN Bus Direcion In
BOIROUT Bus Direction Qut
BOROY Bua Dots Ready
BUSAK Bud Acknowledge
CBLNK Cartidge Blank
CLK Clock
C8 Chip Select
(0] Dale Bus
DTAa Dulx to Bus
DWS Qala Write Stop
ENAB Ensdte
INTR interrupt
MCLK Mas! Cioek
MSYNC Mgster Synchromazation
Ob Outpen Cisable
Py Prog ram Counter InhibiU Trap
RwW Resc/Wrie
SO Seeondary Dais
SR Synchronizalion Register
STPaT Stop Slert
v Video
Y Luminanco

11
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Figure 7-2.
(PCB-LOGIC)

NOTES:

W Al wavelarms 8ce ¢hown wil the MTE.201
lest cortridge insialled,

2) Al restslamces Arg n ohms

3 All capacilances are * micrelat ads unjess
gtrerwise stated

4 This disgrom s aubfect 10 ¢change due to
iMPprovameanty

Logic Board Schematic Diagram
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fFigura 1

Figure 2

Figure S

53 5p s 0 &Y P-F

Tk soc 500 PP

T0u set 0.166V P.P

NOTE. Frogquency sndd wave {oten will Con NOTE' FreQuency anc wavelorm will con-
210ty wary wid $Qung Progiem

atantly «a1y witn sound pcOQram

Figured Figure 4

033z sec 50VP.P D.Bamc 12y P-P

NOTE: 80th wavelarms 8IE BRiOwn trom
ping 37 and 38 ol U1 lo Mustrate 180°
ohase rglallonahip. Indriduany, wave-
forns will sppear identical,
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NOTEX

1 ALL RESISTANCE VALUES ARE IN OHMS
ALL CAPACITANCE VALUES ARE IN MICROFARADS
0I00®% CR10 THRU CRI2 MAY BEUSED IN PLACE OF ZENER DIDDECRA
(SEE GETAIL A)

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

5. PAATS N SHADEDUAREBE ANO MARKED WITHA HAVE SPECIAL
CRARACTYERISTICS TO MAINTAIN THE SAFEYY PEAFORMANCE OF
THIS UNIT. WHEN REPLACING ANY OF THESE PARTS, USE ON.Y
THOSE SPECIFIED PARTS

figura7-1  Power Supdly Board Schematic Disgram (PCB-Power Supoly|
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TECHNICAL INFORMATION: CP-1610 (0098-0520) U1
CP 1610*

16-BIT MICROPROCESSOR

FEATURES

m 8program accessible 16-bitgeneral purpose
réglelers

® 86 baeic Instruclions

B 4 addressing modes: !mmediata. direct, In-
direct, 1elative

m Conditional brenching on stalus word end
16 external conditlons

8 Unlimited Inteéniupl nesting and prlority
resolution

B 16-0tl jlogic and 28 complamm@nt arkthmetic

8 Stetus logic and word carry, overfiow, sign,
zero

a Directmamory accass {OMA) lor high speed
dats \ransler

® 64X nidmory using aingle address
m TTL compatlbie/simpie bus structure
® CP1610: 1us cycle time. 2MHz 2-phase clock

Pin Contfiguralisns
40 Lead Dual 10 V\ine

F Uy
oz, . T ap AT
BYNC 55 [ GND

86!?, [ 1= 3}

)2, & SR L |

a0o o 5~ Wa - OV
t 2L} _i'l Ve (-
B b Y ¢~ V)
oy g LLEIBE: To- 1 o)
g g I ETRET
[i1e 4o B_LI_'E'E
G0 = MALY
ow w |- BELR
o Jun ] [WTh
fe =f e g DT
=11 T EYER =]
r.::r'_!-- [ Ficaz
ﬂi.'I“ nlEEOCM
Ol 2 e S ECAS
m:i .y L FOCAS
m e ol oF

DESCRIPTION

The TP1610 l6 3 compatible member of the
Sertes 1600 M icreprocessor products ramify. 1L
1s @ complete. 16-bit, single chip, nign speed
MOS-(S| Microprocessesr. The Series 1600
fambly 15 fabricated with General Insliument’s
N-Channel ton-Implant process. insuring nIgh
performance with proven reliabiiity and pro-
duction hislory. Ali membe:s ol Lhe Seriea 1600
family are jully compatible with the CP1610.

The Microprocessor has been desigred tor
high speed data processing and real lima-appli-
calions. Typical epplcalions include pro-
piemmabie TV games. home computer
system3s/home Information cenlacs, program -
mable calculalor systems. peripheratl con-
trollers, process controllers. Intelligenl termi-
nals and inslfumenis, dala acqQuis’tion and
digital communications procegsors, numerical
control eyeleme snd many genegl purpose
mini.computer sapplicaion®. The Micro-
processor can readily eupport a varery of
peripheral equipment such as TTY, CAT dis-
play, ape reader/punch. A/D & O/Aconverter,
keybeard. cassdtte lape. fioppy disk, and
RS-232-C dsta communication lines.

The CTP1610 citihizes third Qenerallion mini-
computer architecture with eight genaral
purpose reglisters to echieva a versalite, sopris-
Iicated microcompuier system. The 16-bit
wors enabtles tas! and eHicienl processing of
alphanumeric or byte orlented date. The 16.bit
address capability permits aceass to 85.538
words In any combination of program memory,
dais memery. or Peripharal devices. Thisemgie
gddrese spece concepl. combined with a
powerlul Instruction sat, prevides an elficient
solution to microcomputer and nany minl-
computer-based product reguirements.

*For more detaled data refer s0 General Instrument data specdication book.
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TECHNICAL INFORMATION: RA—3-9600 (0098-0530) U2
RA-3-9600"

SYSTEM RAM
FEATURES
@ Memory area 352 words o1 16 bits

@ Address counter andconirol loglctor DM.A
operaition

@ Control decoger lor CPU datecontrol signals

@ Memory map comparator 8nd controi 10gIc
for additional memory on 14 bil bua

@ Currenl line butter — 20 words of 14 bits

& Drive capabllity on 16 bit and 14 bH bus lor
1 TTL toad and 100pF

FUNCTIONAL DESCRIPTION

Tte RA-3-8600 I8 a "dual port’ |nlerface and t6
bilwide RAM storage area. The RA-3-9600con-
lains twenty 14 bi1 garlal data butfer registers
with separate bus control signa/s.

The RA-3-8600 memory I8 352 x 18 bit con-
liguous words from addrass 512-869 wilh the
graphlcs descriptors using the irsl 240 words
The graphics use only the lower 14 bits o1 each
word leaving 1he two mostsignificanl bits avalt-
atle for usar storage

OPERATION DESCRIPTION

™e RA-3-9600 RAM accepts dste irom the
CPU via p 18 bit bi-girectional bus which is llme
muldplexed with address and data. A 3 bll con-
trol bus Irom the CPU Is used w providesirobe
signals for the on'chip address fetch and main
memory area.

The RAM has 1wc operating modes’.

Mode 1—On decoding en Inlerrupl Ihe RAM is
enablad Int0 a bus copy mode. In this made the
RAM copies the lower fourteen bits o1 the CPU
bus onto the graphice bus. The direction ol
copy is always from the CPU and lowatds lhe
graphics except durlng a bus raverzal condl-
tion. The reversal condition is |ndiceted whan
the CPU requests a read from an axyarnal
graphics address on the 14 bit bus. Under this
condition the 9800 will turm 6 14 bll bus out-
puds Into trl-state end gete the 14 bits bus
ihrough to the 18 bit CPU bus.

Mode 2|8 selected when Itre CPU lasues
BUSAK command{DMA request). Theellectol
BUSAK Inside the 9600 Is to reset Iha interrupt
synchronlzing 10gic and te awikch Ihe addiess
decodar Irom tha CPU address regisler 1o \he
grephics addreas countar. This counler, which
sequences lhrough Ihe 240 words of graphics
data. witl have been previously set10 20800 when
the interrupt signatl wae. decoded. When Ihe
CPU Is In Ihe DMA stale. the graphics system
wlll prepare to display 8 new row ot twenty
characters and %o load the 20 butfer registers
within the 8800 For the first cycle of DMA alder
interiupt the giaphlcs addrese counter will be
at zero and the dafa at \hat address is passad to
the 14 bt Output. Thaacrion of SR3 wiil enable
the outpul buffers and drive the 14 bit bus. Tha
iwenty shift regisiers are aiso loaded a this
lime. The negative edge ol SAJ Irl-slateslha14
bl output and increments lhegraphicsaddrass
counler. The shift registers are also ctocked at
this lime. The SfA3 input provides Iwenly pos;-
tive pulses to (he 8600 and {oads (he shilt
register vufters while giving the graphics the
first raw ol characters At the end of the lirst
DMA cycle.atter ihe CPU intarrupL the graphics
address counier witf be at vaiue 20. The 3800
operation for the next fifteen lines will be 10
clock the 20 shift reqislors and gate Ihe con-
tents anto tne 14 bit bud under control of Ihe
SRJ input When the CPU is running and
BUSAK Is a logic 1, he graphics address
counter Is not incremented and Il stays at \he
value 20. Al the end of the first row ol cihaiac-
ters. the complete OMA oprat'on 8 repeated
and the addvess counter will be left at 40
This seqQuence occurs tor Ihe 12 rows of char-
acters untll a8t 240 have been successiluily
asceassd

The operetion of SR3, INCAEMENT/TRI-
STATE signal, is 0 step the shint reglsler
sequenilrily iInrough each of the iwenty chas-
aclers. if Ihe BUSAK signall Is low: i.e., in DMA,
i aiso increments the graphiée ABDRESS
COUNTER. SR3 alsables Ihe 14 bit graphics
bus during the low period.



A 1he end Of active plsiure the STIC issues an
Marvupt reques! to the CPU. The RA-3-9600
sty for e INTAK'® response from the CPU
ad Ues his sigral as an ey controid for o
cogy Mo0e Setween [he two Dutas The end of
the COPY MOOe @ conisplied bY thelrst BUSAK
negallve 94Qe

“INTAX squivesn) 8C1 . BC2. BOIR -

Pin Cordiguralio™
40 Leea Oupl 1M Ling

T Welris

ose 0=t = wiZ s
ogr O7 WD son
ey O» M DB
sos O+ 7S oes
pea O% rE aD4
o8s & ”: 1o
s08 5” »- pm

e 5 no ow
vee 49 LR o
wa'o Mo ves
Y [ x (- 2]
B -2 aE S0\
mz': a0 s00
oC E" 24 000
BCE O 5 N e T
BOWRA " oS plw
nae ol ] Ohqa
800 s ns sou
sON W np oM
08« [0 rrE DHt2

*Far more detalled data refer to General Instrument data specification boox.
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TECHNICAL INFORMATION: RO-3-9504 (0098-620) U3

RO-3-9504"

PROGRAM ROM
FEATURES

m Mask programmable storage Providing
20438 = 10 blit words

@ 16 bit on<chip address iatch

@ Memory map Croultry to plece ihe 2K ROM
pege within a 65K Memory araa

@ 16 dil tri-stale bus with highar 8 bits driven
to zero during read oparations

CIRCUIT REQUIREMENTS

The RO-3-9504 operates as lhe program
mamory for syslems ustng 8 CP1610 micro-
proeessor. It ls configurad es 2048 x 10 bt
words and containg several faalures which
reduce the daviee count Inh a practical micro-
proceasoc application.

PESCRIPTION

Frasn (nitialization. the RO-3-8504 walls foc the
first address ceds. 1 8. BAR. For this address
coda and all subsequent agdrass seqQuences
the 0504 raads the 16-bit external bus and
latches the velue Into Its address regisler

The 8506 confains & programmable memosy
ma p tocation tor {ts own 2X page, and it g valld
address i3 detected the particular addrese
local™on will transfer s contents 10 the chip
oulput bulleis. If the controi cede following the
address cy'clo was a READ, the 8504 will oulput
Ihe 10 Dits of addressed data and diive a l0gic
zero on Iha top six bits of Iha bus

IMFLT CONTAOL SIGNALS

woni | wei | wow !';""":"” Haapnr
s | o | o [ mmce MACT
3 L I 1Al HALT
) L ° abanl ADAN
e | « ' o7e OTAREAR|
1 Jelo BAR ok
1 e | G -
[ 3 © (hd -
I i i 1FT Al =

‘For more detalled data refer to Genamsl instrumant dsta spocidicaton book.
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TECHNICAL INFORMATION: RO-3-9503 (0098-0570) U5
RO-3-9503"

GRAPHICS ROM
F ATUR S

a Bagk programmable storage pronmding
2048 x B bil wougs

a 16 bit ancnip asaress latch

@ Memcery map cClecuitry o place the 2K ROM
paga within a 65K memory area

@ B bit lri-stale bus wilh higher 8 b+1s driven
10 Zero during read operations

a 11 b, slatic oodress oulpuls for extarnal
memoly

® Conlrol signals for ¢xiernal mamory:
ENABLE

R'W

@ B3 dsive capabiliiy, 1 TTL load and 100pF
plus tri-stale

OP RATING DESCRIPTION

The Guvice Opelates (n three memocy eon-
RguraVions. These caniligusalions are selecieq
via the input conirol =P nals

1. When SRt has been puised negative. the
memory s 10Calad 8l 12288 10 1433S. The
exléms! mamory la addremaad al 14338 t0
16343,

2. When BUSAK has been pufsad negative. the
memory is lecaled at Q 1o 2047. The external
memory Is eddressed at 2048 10 4095

3. Wnen BAR 6nd DWS era puisad positive, the
mameory wiit hot »@spoNy toaddress bl S and
address bil 10. which fASUICW the memory
to 512 locations. The memocy iy aowtocated
trom Q106 11 relakve to the currestt memory
erigin The extamat memory is aisoaddress-
adle o 0 10 511 ralsitve 10 #s currant
origin. ConNguratioa ineg May be relsz<ed
by appiying a negalive v dee 0N he SR InpA.

Pin Contiguialina
40 Leag Dual in Ling

Tip Weanay
vee O=1 wm /AN
say L3 1[0 CRAR[F
ED9AR 1 =7 Ows
nass L4 1 OTa
Ne s M AR
0014 i O NG
pas O-= 3 1 D8O
oy O 33 {1 ADDRAG
o8 L [ oEn
NC [O:o 2 [ A0OR
0610 O g
NC 2 3 [0 DBOR2
Dae O J0 o
anoes O v I [} abDDR3
Dea C] = ®BONKC
&Vt O 0 Ded
ADORY [] 1 B [ ADDRa
o0r . @ [ Das
ADORS [ % 1 1 ADDRS
c8s [ ™ 7] Vi

“Po: more deldiled date refer o Generel Ingirumont dala specitication 0ook
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TECHNICAL INFORMATION: AY-3-8900-1 (0098-640) U4
AY-3-8900-1*

STANDARD TELEVISION INTER-
FACE CHIP (STIC)

FEATURESB

® Outputs Include coded signel limings tor
NTSC compalibie video aignal ganeration

a Operation from a 3.57354SMH1 ¢lock

B 8 coondinate addres<adie forogrdund ob-
jects onagridcl 167H by 105Vof which 168 »
98 are vizible ooditions

8 Foteground oDECT (ndepandenily o10-
grammadie for hal! haigld, y zoom, x 2oowm
and B8 o+ 18 charactar lines righ

B Seieciable background display on a matrix
ot 20H 1 {2V using 8 x 8 pictura elomanis

@ Cepatio of eccepting dale., addross nnd
graphics Informalion on common muly-
plexad bus

m 16 digita!ly selectabie colors
DESCRIPTION

The AY-3-8800-1 STIC (s detigned tor use
wmthin @ compuies system having an oxternd’
CPU and an area of ROM and RAM memory-
Some 9r the memary musl be dediceled 0 the
support ©! Ihe graphic chaieGler vescriplere
and psllerns

Tha display lacliitiea ol the clrcult ar® aopan-
raled IO wo siunullanecusly operaling
modes. The mein chip luncilon provides sight
coordinate oositioned “1oBground” oblects.
wiuch Aave a number of display opuons includ-
tng sdIoCYon from a choice of slxtesn CoOlors
The wocond mode provias a background dis-
oley tacillly which i3 compase0 o @ matrix ol
Sweive rows OY twenily eciumns ol which 19 are
+vompoead of 8 s 8 piciure elernanis ard the
200h 7 x 8 pictum elemants. The “bachground”
mode ulllizms a dedcalad area of axlarnal
mamory {240 by 14 blt words} 1ostora lhochar-
acter control codas lor sach dispiay gosition
end both modes requlie some extwernal memory
asaigned o |he alorage of the chardcter pal-
lerva. The graphic pattern memory le eight bits
wide

9

The AY-3-8000-1 operstes wihin |he compular
aysl@m by time sharing a bidiractionel 14 bil
bua. The demultiplexing and the Sysiem syn-
chromizition are defined by Lhrees sels of con-
7ol signals.,

The main synchironzation which opeseies xi
the T.V (rsme cate usés SR1. SR2end SR The
SR1 signel oot once P& lreme anditisused
to synchronize the CFU sigonthrms to the
intanded display seQuences. SR1 Indicaten tiel
STIC ime lacumpicia and |hat the AY- 3-8800-1
has switahed 10 the CPU controlled moda. SR2
I8 tasued thirtaon or {ou:1ean Limes per picturo
Irame depanding on piCiurg otiset The AY-3-
8200-1 lakes thid aignal (Ow tO request the firat
line Access tor a new row ol twenly characlere.

The SR signal opermtes in conunction with
SR2 10 read the “baciground” checacter de-
scnpion o of externsl memory. The AY-3-
8900-1 pulses SRJ positve lor sach character
position. Once 110 {irst tine has been accesmed
by tha SR2, SR3 combinalion. e {cllowing
fitteen knes 0 complele the 8 x 8 array are
fetched by SR3 alone,

The SR3 signel (s nlao iésued during the CPU
canlrolied mode ih response 10 BAR, ADAR or
OW toenable an extsinal davice onto tha 14 DY
BUS.

The second eontrol Bus {8 used tn specily
2006B=x read A NG Wrl16 68Quences 107 the &r8d
o9l ertemal memory used to store e graphic
chErecter “di” patternng. The Bires 5ignals on
this BUS are BAR. DTB and OWS. The BAR (s
oulput by Ihe AYW" when a walid
graphics character addteas s on |he 14 bit
8US. The axternal memory must atch this
address lor lulure read or write operationa. The
DT8 signsl indicates 1hat a “read” -3 raquested
and tha sexternal memory muat §1ace 1he eight
blis of character palbern onta the 14 b.l gUS.
The DWS eignal Indicates that 8 “wrild™ s
requased



The graphice conrol BUS s uasd during STIC
Ume in the letch o! “loreyound” odiyecCl pat-
Lerns and “Dackground” adjec! patterrma Dur-
thg the non STIC time when in the CPU con-
YOfied MOOe, O g rephics comrud BUS can be
veed 10 Llink the MEMOry ase COMAINING e
graphics alleme ta the Main memory asea od
e extarngl miKI0proCe0r

The third eontrol BUS communiceates with |hp
extemsl CPU., This BUS Somprisgs dgimals
8C1, 8C2 and BDIA They ara #0ded o signify
eddrocs. resd and wrhe seQuences. The CPU
contrct BLUIS taoniyvalidated Il the AY -3-3900- 1
ia Inhe CPU conliolied mode, otharw:ee It 19
Ignored

Pin Confgurations
40 L eeC Ousd In Ling

Top Ve

va [t wl) va
sa O = v

owE Oa b 1= K
o3 4: I = w0 ¥o
BaR O » ) 400
Bcz s = [ 90,
aC Or a3 s
8oR [Cln m [ sna
sty Oe a2 L1504
n e m 180
R an an 3 sDe
S8R vk MmO
MEYRC s M [ son
RETwe (] 14 O soe
s O +3 m [ 30w
va ] =m0 soh
Ve 10 M) 802
Yigm B s
Lil=]" nE ve
V- O npve

“For more detailed data refer 10 General Instruman! data specification book



TECHNICAL INFORMATION: AY-3-8914 (0098-0660) U6
AY-3-8914°

PROGRAMMABLE SOUND
GENERATOR

FEATURED
9 Full s0Nware conirol of sound peneysilon

@ intsrfaces to mos! §-bit and 16-bil micro-
croees oy

= Threo indopendently prog:9mmed anaiog
outputa

® Two 8.0t general purpoee VO poits
® Single «3 Voll Supply
OESCRIPTION

The AY-3.8914 Programmadie 8caund Germera-
0r [PSG) 40 a Large Scele Integrated Circuit
which can produce a wide veriety of complex
sounds under scltwarsconirol. Tha AY-3-8914
ia manuisciured In Gi'a N-Channe jon tmpisnt
Provess Open1on requares g Bngls 5V power
suoply. s TTL comoadbie clock and a micro-

prommgy controboe s a3 the G! 18-t
cmmuewor ons ol Gl's PIC 1650 senas Of
A-0H micsrOEonMTDUAe™

The PSG re ety 1NteNAced 0 any bus & vevted
system 1 Nexibility makes 11 usetul in applica-
llone such a8 music aynmesiy, sound effects
generalion, aidibiaatarma, 1one signalling snd
FSK modems., The analog sound Qutpuls cen
each provide 4 bits of logarithmic diDial ana-
o conversion, grsatly enhencing tha dynamic
mnge of Ihe sounds producad.

In 070a¢ tD DOriOMm s0unG etfects while allow-
ing the procmmor to conilinus its other lasks,
the PSG can CONUNUS t0 PYOIUTS SOuNd o Nev
the Nt commande have Deon given by the
CONTol procassar. The tact thet resdiatic sound
produchion oflan invalves more than one effect
s astistied Dy the (hree bhxdopndntly con-
rodedbio channals evatiable In the PSQG

7-11

Al p! 1he ¢ircuil contiol signals ere diglital in
natuts anaA IN1en06S 10 be previded direcity by
a MiCroprOCesagY/microcomalner. This means
et one PSG cen prodica the ull rangs of
19Quired sounds with no change n eslernal
clrcwliy. Since 1he lrequency respove of Ihve
PSG ranges from aubsuciblo at its towaw re-
qUency 10 Postaudibia al its highast frequancy,
thery are fow sounds which are beyond sepro-
duciton wilh only e Bimples! electrical
connections

Since moel apolicalions of a micropr ccmmeor/
PSG system would slaa reguire Interfacing
belween the oOutskde wortd and the micro-
orocasep!. this 1ecility has been deaignad Into
the PSG The AY-3-8814 hss Two genera) pur-
00es 8-DNt YO poris and s cuppiiad in § 40 9ad

pathage
PtN FUNCTIONS

OA7—DAL (INpU/OniputUNigh impetancae)
ping X-37 (AY-3-8914)
Osta/Adaryes 7—0-

Thees B Iin@e comprisa the 8-bit bldirectional
Hus Ueed by the microprocessor 10 Bend belh
dale end addreasas to Iha PSG end lo recelve
dala lrom Ine PSG |n the dala mode. DA.7—
DAO0 corraspond to Register Asray bit s B-1— BO
in the e00ress mode DA3—DAD ssiec |he
roguter & {O—178) snd DA?—DAA4 In pon)uno-
Hon with address InOUts A9 and AB form the
Agh ovrdes pddress [Chip asiect)

A8 (mout) pin 25 (AY-3-8914)
AS (nga) pin 24 (AY-3-8934)



Address 9. Addcoss 8

These “oxtra” eadress biks ara made avaliable
to anabla tho positioning of the PSG (assigning
a 18 word memory space} in a totat 1.024 word
memory acoa ralhar then in g8 258 word memory
ares as defined by addreas bits DA7T—DAQ
2lone. Il he memory si2e does nol “equire the
usa ot these extre addresd linag. they may be
Wit unconnecled as each Is provided with
ellheran on-chip pul! down (A3] or pull-up (A8)
eegislor in "noisy “environments. however. 4 s
rscommendeq that A9 and A8 be tiexl to an
exlernal Ground and «5V respeciively it theyara
not {0 be used.

MICROFRGOESEON
BICRDCOMPLTER

STSTEM

CLOCX
GENERATOR

Pin Configurations

40 {.ead Gval In Line

100 Vipw
)
Va (GNOI °° &l Vo (¥5Y)
NG 7 W1 resT |
ANALOG CHennEL 8 7 35[0 anil OG CHRANNEL ©
ANALOS CHANNEE A 4 IO oa0

M.C > 5= L1 oA
oy & B DAl
B4 ¥ LT DSy
10RS [ 4 10 DA4
1084 O]9 37 [ DAS
1083 2j 12 31 0 048
0Bz O 1o HIOMA?
1981 Dz I e
OB® ] 12 A B2
IOaT = 1 [ BDWR
AR i 2 TEST 2
I0AS 116 757 Al
10 A 1T 4 A8
I0A3 18 a0 REEET
IOAZ [ g 2h clLocK
AT |I_5E|;. Sl LY

Beg

sADIC
AMPLLIFIER

Fig. 1 SYSTEM BLOCK D!AGRAM

‘For more dolalied cdacs refer bo QGeneral Inslrument dala apecification book.
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TECHNICAL INFORMATION: RO-3-9502 (0098-0620) U9
RO-3-9502*

SYSTEM ROM

FEATURES

@ Mask progremmeble slorage providing
2048 x 10 bl worcs

@ 149 bit on=chip address lalch
s Conirol decoder

8 Programmeble memory map CirCuliry to
placo 2K ROM page withhy 68K «r0rd memo-
¢y space locsled on 2K pad® baundanes

4 Mas ta? (0OQIC wiin programmable 16 bil vee-
tored alatt addceas

B Inlerrupl logic wilh programmable 1€ bit
veclored Interiupt aodress

@ 10 bir s\atic addraess oulpuls ltor externsl!
memoty

8 Control mignais lor exlarma) memory
ENABLE 7 {DTB) + DWS) Addraes Extem3) =
R/E
WRITE = OWS. Address External = R/W

A pcogrammadie memory map salection {or
éxternal memory area

8 Aus dnve capabliity, 1 TTL jocad and 100pF
pius ieh-s:gle

CIRCUIT REQUIREMBNMTS

The RO3 09502 opeatsd a3 the syslem
mamory {o¢ eysiems using & CP1610 series

MiCroeIocaE»or

11 13 configured aa 2048 x 10 Bit wOuds and son-
(ains severat featuras which recducs the Gavice
count | n 8 practical MICYOProTutAn' Bpphcalon

OPERATING DESCRIPTION

The RO-3-9582 I8 Inilialized by the MSYNC
input and from the pa3itive edge of 1h:s signal

It remainB in a tH-aele output condhlon, awatt-
ing the IAB response. Buring the |IAB the 8502
lcansmite a 18 bil eode onto e extemal bus.
$hus providing Ine sysiam sterl addrexs wcioy

The completion of vw MCIR seQuevmsd w
recorded on chip such (hat any furthr |1AB
Codas outpul Iha 3econd Iinferrupl veCtos

From ntitallzation, the 8502 waiis for (he tirg)
adoress code. For Ihis acdress code and all
subseoquenl address 88quences, the BH02 reads
ihe 18 bit exlurnpl bua and litiches Lhe valye
inlo (1s add:ess rugiater. The confanis ot th.a
address regisler aremade aval |atrie 1or connisc-
uon 1o exiemnal memoty and are suppliedon 16
ialched oulpuls wilh a drive capabdiliilyof 1 TTL
‘oad and tODpF

Tre 8502 contams 8 programmable memoy
map [0GAIpn {0¢ i3 own 2K p3ge and i @ velld
addrass la deteciea, the psriicular addraxzagd
IocaNon willl transfer (s conlents (o tha chip
euldut butlers If thecontrol code toliowing the
address cycte was 8 Read, the 8502 will ouigul
the 10 dila of adyressed dala and also driva @
logit zero on Ihe 10p 8ix bils of Ine bua.

‘For mare delallad dste reter 10 General Inslnuman| deta specitication book.
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OFPERATION WITH EXTERNAL MEMORY

The 18 tuis from the acddrese 19g.01er argpro-
duced @83 etatic outputs {or Connection [o
exiernal ROM or RAM devices. Two other sig-
nals aro provided o conlirol the exlermal momo-
ry 8108 An enable signal 19 provided tOr any
rmad Or wnile operation. and a wnle signal for
sny move out operavon. The two external
AEMOry CONIrl signats are geled by amin-max
MOy map COCW3Iralor The minimum and
masinmum vahsas are ANOgn myvabie 0N DOwxs-
artes withia the 65X woerd MmeMory gree. The
MEMOYy m#p COMpaArator ([Or Sa1ernal Mmemory
ls a mmple single AT Dre @nd 1he Ope/elion is
such |hat when a 2K area is chosen, a five bit
compbre 19 used and 10¢ a 4K area & four bil
compure. ota. The el lect ol this is INaI 2K pages
mey aiart on 2K boundaries: (8., 0, 2, 4, 6, 8.
ola: bul 4X pages muat be on 4K doundaries;
1e..0,4, 8 12 elr. The aama (s ius lor UK and

16 papes.
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m e o o = - -
ool R o= B

OnNOannaniinannOnoOon

-
L

:

“]"' 8CH
ML pc2
i _ BoIn
»E oo
BT ADDRO
-1 (o" ]
i ADOM
DS Des
2L apond
i = DR
ADORD
M D
i a0
"L Dibs
ADORS
nna
i ATORD
o
i ADOAY
an Va

_ M‘_

TR

L] ] o MHARLY CETind

[} (1] i (Y ] AR

[ ] | o ACAR ADA R

. ’ i tree ove

F (-] ] o a [ A ]

t a b Oown =

(] 1 [ 4 v

t 2 i uiy F A =

‘Far more detaled dats refer 1o General Instrumen! dsta specification book
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TECHNICAL INFORMATION: AY-3-8915 (0098-0680) U10
AY-3-8915*

COLOR PROCESSOR CHIP

FEATURES

& Oooration froen 7.1S809MMz crysts! — - :::—-\m.—

@ Five-lina digitsl selection T 1 of 18 colors,

bianking, gync &nd color burst - :

A 3.579845MMz buftered oulpul vt
DESCRIPTION By i

The required color to bs 9laplayed for each
280 nsac PIXEL isdecoded ona four fine binary
coded inpul. Thia selecle one of sixleen pos- i
mble colors. An exlarnel reslslor nelwork com-
pletas tha D to A funclion as shown in the
schematic Flg 1 of this documenl, The wave-

form pius tabie lilusizeies tho use of the five -

inOUB 1o produes soMPoSite syAc. Color bursl I

lina bisanking, trame blsnk.i:g and video - =

The axtesnai woeo inpul pin Piovides the adiidy = B £ X

10 ALpSimpose while hign rasGlulien (1490 nsec —
wide) vigao infornation over the picture [(color

ravage}
THAE BLOT AELATIVE COLOA DUTPUT
INFUY COON ARBORNMENT VOLTADE &MPFLITUDES DESCRIFTYON
vh Wi L ] Wi L # = | =0 “h
[ [ ] [} (] o 3 3 3 3 M
[ ] Q [} o ) [ ) 13 [ | ' Olse "
) [} [ ] 1 0 [ ] (-] ) 72 Waatd
[ ] -} [ 1 1 4 L} 12 R} 4 Ten
a [ ] k 0 ] 3 ) ] 0 Cwn Qe | Groap A
[} [} t ] 1 3 1 12 [ ) Oreon
0 d * 1 0 0 " " " Velipw
[ 9 | A 1 1 12 v 1 e !
[ 1 [ -] o [ o 0 [ Orey
(] 1 9 o % | 12 19 ? Cvre
0 1 9 1 0 [ ) '3 ] e Orengy [
] 1 0 | L 4 4 [ ) [ Bermn
e . 1 o o Q 9 3 " el i b Grmas B
[ ] 1 © 1 1 ” [ ] 8 Linghed Bl
[ L] 1 1 () 4 [ ] 13 [ ] ¥ il i P
0 L] 1 1 1 » ] F 4 ? Purghe !
1 . . ] ° 3 3 3 3 I aring
1 e . 1 0 ] [} [ ] 1 ] Cotew Opre
1 [ = [ 1 ] ] © ° [ ]
1 1 1 1 1 o 16 ) L I Tem
W= Qlea' Cors

718



PIN CONFIGURATIONS
18LEAD DUAL IN LINE
—r
ve [ INC
0sCin L[ ] teat Hoaol (@pnaecr VDN
0SC O [ ) HC
ws [J Cach Ouiow 13 57Re-aMHZ
ve O D 74 vigeo
v [ ] vee
v O m
v O L
ar I Jrr2
L ]

ar

I'llr['i"‘!['l'l"l

Tl WL B0 bl O

L] L]
s i
i ]
-
" L]
" [ |
L]
.m. >ud
osowm | vt [ > <0A mpwc o (S0 ooy
E 3

*Far move detgled dala rele: Lo Ganearal instrumeni data 8pecticetion book.
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TECHNICAL INFORMATION: 3539 (0098-0690) U7 UB U12

3539*

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

FEATURES

A 298 woros ¥ B Das

A SO0 NnSEC maximum access {rme

R [ a8 than 400 mW power 1Standard devicel
o Lessthan 210 mW power (Low Powerdevice)
A Singie *BY pOwor supply

¥ Two separalg Chip Seiect inpuis

® Sepdrsate Output Dlaabte function

A |den! rapitacemant for 2111 and 2112 RAMs
@ Fully compalible with all GTE byte-wige

RAMs
Bioch Disgsam
b
::: _.- + —'. o
- — -!
:: - ,_;.r_l E L ]
= — }r

Pin Configuralion snd Logic Symhot

4, Aafrewy Inpwis

CSy Cv 0 Sece oMy

0D  Butput Disable

RN Rt/ Wde Crorad Ingant
V0, Doty Buy Py
Voo *S VPivew Supply

Vgg 0 V Pvew Sugply

GENERAL OESCAIPTION

Tho GTE 3539 Static RAM |3 a ZD4B-bit {796 x 8)
memo ry davice with a maximum actaas tithe of
Q00 nasroseconds. The 3539+ idesdly syited lor
byte-onenied smwll memeary apgglications and
as 8 tunctional replecement for2111 and 2112
Smilc RAMe. Complimentary Cntp Select {CS
and C3j inputs are providad in additon to a
separate Oulput Olgadle {O0) function which
sliows galing oulpu dala onwo the 170 hus on
commend. An 8.bit common /O bus aliows
convenient interlecind to byld-wide design
applicattons The 3538 is avaliable In 400 angd
5§00 nano9aconds access limas. and a cholca of
Stancdard |400 mW max.) or Low Power
1210 mW tax) configurations. The 3599 s
avallable (n a atgndard 22-pin RIBSYG Or cordlp
pecksge.

T
;a.yeu..r.rui

WW | sravus VOBUSMODE |

N b DESELECTED Hi B |

x | x O4SELECTED Wiz
DUITFUT DIRADL ED

L L wR 008 DATA CAN BE WRITTEN |
DUTAPUT ENABLLED DATA

L] 9 wWARITE MDD CANNSGT RE WRITTEN
DUTPUT DeBaly ED

L ] ALAD VODE DATA CANNDT BE READ
CAITPUT EMAEL ED

1] 11 READ W00 E ﬂ.ﬁ.fl-m-.m

‘for more 00 Gara ceter 10 GTE 18chnical specificalions dgok.



TECHNICAL INFORMATION: HD7407P (0098-2110) U11
HEX S8UFFER WITH OPEN-COLLECTOR HIGH VOLTAGE OUTPUTS

TAUTH TABLE

INPUT suUIPUT

A [ #]

1

L L

M [

-

i i %

L

=

il
Y

HD74LS27P (0098-2600) U13

TRIPLE 3-INPUT NOR GATES

TRUTH TABLE

INPUT

CUTPUT

r e £ - &N

H

X £ < X  © I rF|w»
r r r X Qr T r~r rHr|jm.

H |

- r c - r  ~ |0

HD74LS00P (0098-2520) U16

QUAD 2-INPUT NAND GATES

TRUTH TAPLE

INPLIT QUTPUT

T X - = | @

A
L
H
L
H

= X X T |O

T-18

L




ELECTRICAL CHARACTERISTICS?

PARAMETER CONDITIONS r40n TALEIT TALSO0 T4 LSBE
i (1] {LUne 7
VoG SUPPLY WOLTAGE -] B 5 -]
T A TEMF, AMBIENT 25 8 . F i)
Wi HIGH LEVEL INPUT MiN 2 MiN T MiN 2 Min 2
VIL LOW LEVEL rueaT Max 08 MAX 0B A MAX 0.8 Ma 0.8
WO HIGH LEVEL DUTPUT Wi = MIN MM 2.4 MIN 2.4 MiN 24 MiN 2.4
10 = MAY VIL - MAX VP14 TYP3A TYPi4 TYPr a4
VIH -2V
VoL LOW LEVEL OUTPUT MAX Gl AN [ MAK 04 MAK D4
IOL = MAX TYPD.2 TYF 02 TYPOZ ™POD.2
QUAD 2-INPUT EXCLUSIVE -OR GATES
LY] q“" " = s .
i |' I‘J. I' g |' I“
TRUTH TABLE _ |- I_]
INPUT ouTPuT
Al B G —J.2 —'JIJJ
L L L
[ L L
L - H
gt ] ]

HD74LS125AP (0098-2120) U14 & U15

TRI-STATE QUAD BUFFERS

ELECTRICAL CHARACTERISTICS:*

“For mone detailed information consun IC data book

7-19

PARAME (ER CONDITIONS 745118 UNITS o
veL SUPPLY VOLTAGE 3 v F*‘ h
ThA TEMP AMBIENT 25 0

C_ . I7 i. ] r I
Vi HIGH LEVEL INPUT MIN 2 ! v WO e, - -
ViL LOW LEVEL INPUT MAX 08 [ W TRUTH TABLE
— _ L
VOM HMIGH LEVEL ODUTPUT VCC = MIN MIN 2.4 v INPUTS OuUTPUTS |
ViILs MAR TYP 31 A c ¥
voL | Lowi veLouTruT VIH = 2V MAX 0.5 v Wt "
— Lo “ M-z




TECHNICAL INFORMATION: RF MODULATOR (2609-4689)

T
LEAD IDENTIPICA TION CAND COVew
mn VIOE0 INT
m vee
o)) AYOI0 1IN T
(23] OHANEL SELECT
OVOLLELELTE
O, OFtN SELECTS
(e 1]
i RF OUTPUT
Rf Modulator
{26094689)
- I— A - R
2 6BV DIGITAL
- 234V ‘
22v

TYPICAL VIDOEO 'NPUT SIGNAL

TYPICAL AUDIO INPUT SIGNAL

| ELECTRICAL CHARACTERISTICS
hl_-ﬂm—-_ﬂ-\l'-.-l'uiﬂﬂ Ta: 5T
OVvaAnt immunaie] o3 | &0 75 o G endd TS A W0ao
FYMBOL OEICRIPTION MIN, TV MAX UMY
&3 Oroas 3 Videw Corras @ 26°C 81.00 o1 8150 MHc
kd v | 4 Video Carier © 26°C E7 AD ST 5% 7 00 M
Fie Souna Canwt & 26C 4.490 4.500 4820 MNe
Vo (H1) VideD Cartier Qulput (Vmod = 2.2V 08 I 5 23 mvrm
Vo (LO; Video Carvier Quuout {Vmod = 2.8Y/) 14 1 OB w.r .
Vo {%1)
Weea Soung Carmiw Ouiput 24 0 <0 ws A
Vo OII)
Wi fos@aNsTore 0 ~«8wsa
Yo OH)
{&FeM ¢ o NP v Wy t10 XN/
L= (T P o en@ i o=, (9, 2] /T
LFc ™ F e 1 Vol Pangs B Ver o v
*Mgm F % | ol e b Ver -2 XHyV
s AP Cunp iepeience ;3 avm
BE W -8 o T (A E| OO W 9 oM
CHs 43 ap M-
L=+ Peuty Oy ree » L] mA
LFiv F M wvvity 0 « 12 Xin/Nah
20 KMo Ovore/Esd Beet Lyvel ) a ~“Bws.L
VSWR Yoltage Nandirg Wave Rabo (CH 3 & 4 1.7 2h Vo (11)
Wee Supoly Voltem 12V (thru 130 chm ¥ wetL iseinior)
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ELECTRICAL CHARACTERISTICS

TECHNICAL INFORMATION:
POWER TRANSFORMER (2609-9549)

A L W

— e
8L |
TELLI
(:::::; {j

_

TESY CIACUIT

ALL DIODES ARE IN 400! OR EQUIV

TU.T.
f E [ RN ﬁ +1
= ¥y {F' ‘ ‘T’ "
WL u1;; c )
[
l EE~
e W]
Lt 2L f.l,. ll. +
v ||
* H [LEEE ] Fa
|:i-|.|-
PAIMARY SECONDARY VOLTAGES
INPSTT E'OluthAC.l‘OJmAOC
116V AC E, ~18043% vAaCO®1,=10A0C
0 He

2.2



SECTION 8
PACKING INSTRUCTIONS

MASTER COMPONENT
CARTON 12609-2219)

GAME
CARTRIDGE
{TAPED TO
END CAP}

(HOT GLUE

ON FLAP TO
PACKING
SLEEVE
(001-9210)

@&———— MASTER COMPONENT

WARRANTY CARD
{2809-TBS0)
INSTRUCTION BOOKX
(Z60~0F20)

ENNA SWITCH BOX

L POLY BAG TAPED
EN D CAP)
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