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r tion The ColecoVision Repair Manual is designed to assist the repair person in
introductio locating problams within the system in a minimum amount of time. The

book has been organized into eleven basic headings for ease in selecting
sections of pertinence,

|. Table af Contents
1. Introduciion

. Theory of Cperation—comprised of iwo sections; Systems Descriplion
giving a general overview of the ColecoVision system and 1he Thaory
af Operatop R8 more detalad descoiptionolthe Colgco Vision

is.
s —gives delafled nslBuctichs Tor
plus a dalailed three dimengional
FE5i51 in ideflilyifg the coRsolefparnis

3 detaled

res of the
Fr=T g, the flow
charts, alan charts,

f readings on the
the oscilloscope.

cilic problems, used

IX. Glossary —describes unfamiliar words and some lerms unigue to the
ColecoVision sysieam.

X. ColecoVision Updales—will be an areéa 1o lile modifications, part
changes or additional information as it becomes avallable 10 repair
centers,

Xi. Notes—A place 1o keap vour own noles which you flind helpful in ser-
vicing ColecoVision in efficient, professicnal methods, ColecoVision
welcomes additions or changes from you, 50 thal we may include
them in our ColecoVision Updates.
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System
Description

&nsmne

ColecoVision contains live basic parts: the Central Processing Unit (CPU),
the video seclion, the audio section, the RF modulator and memory. The
game has two handcontroller ports to input data and an expansion port
which cutpuls the entire CPU bus, CPU control lines and selected inpuls to
the AF modulator, onto a 60 pin edge connector.

The CPU consists of a Z-80A microprocessor and support circuitry. The
Z-804A has an eight bit data bus and a sixleen bit address bus. The support
circuitry consists of a clock, reset circuilry and decoders.

The videa section Is made up of Texas Instrument's 9928 Video Display
Processor (VDP) and eight Video RAM (VRAM), The VDP interlaces 1o the
CPU via the eight bit data bus and four control signals, CSW, CSR, Mode
(AQ)e and NMI, VRAM interfaces to the VDP via an eight bil bidirectional
ﬂddhswnla bus. 3 unidirectional eight bit data bus and three control lines,

RAS, CAS, and RW. The video section oulputs three signals to the BF
modulator.

i ; ht I
g'chip along hek for
a ready sigfal to il has
oulpuls audi cdulator.

¢ RF modul@gor takes both e audio and videe, si fuls the
wow "-'E'J'-"-'l'k-‘-l"m u“ql.,_-_-l:?ﬂu_“:.w)-;- BIFET IreEgue S Ccan be

Colesnyisisniges 1Afee emary; 5 ad Only Memo
(RO "‘I ROM, an Y 4

] d Random AccEss Memory (RAM). [ The system

ROM_caontains Wrequ@ntlylused sdbrouflines. | Cartridge ROM contains

{ d game riles iculaf game. RAM lis used 1o siore
temporary infogfatiofi{scores, motion vaflables, eic.).

) —
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The CPU is comprised of the Z-80A microprocessor, a clock circuit for
synchronizalion and two decoders.

The clock circuit is made up of a 7.19 MHz crystal escillaior. This frequency
s divided by two using a D" flip-llop. This new freguency is the 358 MH2
that iz required for color burst.

The decoders are used 1o irans ate portions of the address bus 10 select the

VDP, RAM, Cartridge ROM, System ROM and the grounds for the
hami:anlmll&ra.

The Z-BOA uses Two Dusses, address and data. The Address Bus @A, A,
provides the acdress for merory (up to B4K bytes unidirectionall dala
axchanges and for 110 device rata exchanges. The A4 . constitutes a 16
it addréss bus. The Data Eus (D Dy} congisis of an B bil tri-stale

Elul_rect-anal data bus, It is used for data exchanges with memory ang 10
gvices.

Dl NS Sk 3 valid
Wi i zlale outpul.

dicat@e theflower hall of the address
5, O oregdl or wrile opefation. An 1ORC

signal i atso ganeraldd whao ao interrdpt isjbeing agknodledged to
thal an ifterr response vector gan b@ placed gn thg data bus

Id use this 51|;|I'|.Il o
tive 1ow.

pires J FrAgTEa : i g addrass bps contain a
refresh address for dynamic mamaories and the current MBEDO signal should
be used 1o do a refresh read to all dynamic memories, Oulput, active low.

Halt Slate (HALT) indicates the CPU has executed a HALT soltware
instruction and is awailing either a non-maskable or 8 maskable interrupt
iwith the mask enabled) belore operation can resume, While halted, the
CPU executes NOP's 1o maintain memory refresh activily. Outpul, active [ow.

Wait (WAIT) indicatles 10 the Z-B0A CPU that the addressed memaory of o
devices are nol ready for @ data transfer. The CPU continues 10 enter wait
states for as long as this signal iz active. Input. active low.

interrupt Requast (INT) signal 15 generateéd by VO dewvices. & reques! will be
honored at the end of the current instruction o the infernal software
controlled interrupt enable Hip-llop (FF) is enabled. Input, active low.
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Non Maskable Interrupt (NMI} request line has a higher priorily 1han INT and
is always recognized at the end of the current instruction, independent of
the status of the interrupt enable flip-flop. NMI aulomatically forces the
Z-80A CPU to restart to location 0066,,. Input, active low.

Resel initializes the CPU as follows: reset interrupt enable flip-Tiop, clear
PG and registers | and A and set tnlarruEI 1o BD8A mode. During reset time,
the address and data bus go 10 a high impedance stale and all control
culput signals go 1o the inactive slate. Input, active low.

Bus Request (BUSRQO) signal has a higher priority than NMI and is always
recognized at the end of the current machine cycle. 11 is used to request the
CPU address bus, data bus and in-siate cuiput cantrol signal's o go o a
high irrrnpad:n:u- stale so that other devices can control these buses. Inpul,
actwwe low.

Bus Acknowledge (BUSAK) is used o indicate 1o the requesting davice that
3 addre $STHrEE0a ATE (o] e been

fo tReir hig and the gxle device can Nnow Bontrol

anlrels e SLo '1*|'-I-w'-rrrl |I-ll'-u|_=q-*r-ilr'-1.'-lmr- 3 d'fI‘EEI'I'iIC

"""""rrqi appl ik
raphics | modidnrovifes 2
’ 15 ¢

ylur narafng pattern
E daefined as the smallest

| VDP, baskafon, patlern

1 CPem sulator assembly, and a
which define the TV image. The VDP

pgislers ragister

The CPU interface consists of an eight bit bidirectional dala bus. control
lines and an interrupt.

Dala can be transmifted to 1ka CPU or from the CPU over the datla bus,
depending ¢n the state of the CSW and CSR control lines. When CSW is
low, data is transmitted from the CPU to the video display processor. When
CSA is in a low state, data is transmitted from the video display processor
fo the CPU. CSA and CSW should not be simulianegusly 1w,

Another control line, address ling AD, delermines where the YDP will
retrieve the data or where it will send the data. IF A8 is high, the dala will be
stored into, or retrieved from gn intarnal register, Which register is used is
determined by the data. If AFis in a low stale the data will be stored into or
retrieved fram the VAAM.

Thapin".hdgn Display Processor has sevaral internal regisgters, a general

purpose eight bit data register, a 16 bil address ragister, and & eight bi
dedicated purpose registers, The genaral purpose regester 15 vsed 1o inpul
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or oulpul data on the CPU data bus. The address register inputs the address
of the VAAM. The other eight registers store dala for colors, images and
image location,

The VDP accesses 16K bytes of dynamic ram called VAAM, The VRAM
siores data 1o be used for image processing,

Three other funclions are associated with the YDP, MM, Beset and the
clock. NMI provides a pulse to the CPU approximately every 1/60 second.
Reset initializes the internal registers and the synchronization pulses 1o a
known state. The clock input is a 10.7 MHz clock derived from the 358 MHz
clock by using a third harmonic wave shaping circuit

The Video Display Processor interfaces with eight 16K « 1 dynamic AAMS
This is accomplished by using two eight bit unidirectional busses and 1hree
control lines. Addressing the RAM is a two-step process, First RAS is aclive
while an adgrﬂl I8 on the data-in‘address bus. This is latched into the RAM
snsed 1o/ g m A e . - : t the

his is pecomplished by while an addressYs on

Br Co I
ow the
the outpul bis.

RF Modulator

ption selecled by the
= Jadell-bk S e T o g T ¢ data bus., DO1-4
depends on dala contamed in the location selecled by the address bus.
Chip Select{S) High deselects the chip, DQ1-4 become a high impedance
slate, inteflacing to the CPL using the US decoder and WA from the Z-B0A,

The RF Modulator interfaces video, colar, difference, luminance and audio
signals 10 the antenna lerminal of the television receiver. 11 consists of a
vidﬂl:'i modulator inlégrated circuil and assogialed discrete circusry

The discrete cirguitry includes ¢ sound tank circwil, & carrior frequency tank
cifguil and oulpul impadanca fmatching. Ananalog swilch 18 used 18 swilct
in ColecoVision vided or expansion module vides, The analog swileh is
iocated on the main logic board, ralther than on the RF board
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Hand Control
intorface

R

The hand control inferface consists of a spinner interface and a
joystick/keypad interface.

The joystick/keypad interlace uses two ground strobe oulpuls for each con-
trol port and five inputs for each control port, The ground strobe outpuls are
enerated from the CPU address bus using a decoder and a fliip-flop. The
lip-flop ensures that ene strobe is enabled at a time, One sirobe is used for
the joystick and to fire lefl. The other strobe sed lor the keypad and 1o
fire right. The Iinputs are buffered by two octal buflers, one for each port. At
this point, a iow input moves the character on the selected game. The buf-
fers are gated onto the data bus by signals decoded from the address bus

The spinner interface uses two inpuls for each port. Required inputs are
1wo sguare waves 180" out of phase. Phase relationship determines direc-
tion, Pulse time determines speed. One input is used to interrupt the

P his enables the microp to halt its ac-
tien, uxlamline the square waves for direction and speed and then return o
jginal o ETETI—

g supply
regulators. It

nﬂﬁc ar;d - .fwngﬁr

Callyf fwel
T

outputs + 5V

herefbre 1§15 nol dervicgable. 11 the
ing the enfire uflit should be
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Turn unit ovar so that bottom is in an upright position.

Disassembly

Remove eight bottom screws.

L

Turn unil back over 5o that top is once again in the upright position,

To remove top housing, carefully pull out and up in front, then do the
same for the back, do this back and forth, firmly, until the top housing
pops off. At this point do not tamper with the front housing. There is
never a need for it 1o be removed.

Lo

Remove reset switch and onloff switch caps.

-

Unseolder and unscrew top RF shield and ground strap and remove.

T, e two ed Sucuil boad ? s8.0ais.

[Lu = ( []J

Assombly

d ich caps. Double chegk, at fhis point,
switch is in pla

d test your Coleco-
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