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INTRODUCTION
Ouverall Description

The MTH Series personal compubsr sgust
e ormancs S-bit compubers unious ]y
osratse it meEnory intensive ElF-bhased
brazed  erwdirorments. The choice of th
Microorooessor  and  the THS 9929 =
the kew componenhs of the arcluare
iz consisternt with a2 low oozt REOF-

i ni=sc-

TEH A
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______ BE
_____ =
bazed swstem with colow TV outepuat plus  the

abnility Lo saeand o accommodate a2 Fulluw BEAM-
brasedd Dizc  opsrating swustem such BE CRoM

dhili=sirng & bhioh oguality 28 columm colow momitor

L 1

arddalble Lo 512K Butes. Tl

The memore =i can be either 32K o &dE Bytes a
& : ¥ i
o dte cdedicated video memorag. i

aitnzs MFMTH - BRZIC, the ELE
itor, suEEelemsmharag lamousoss anod o wbilitid
The standard int =
CREeacsbrite  +to 2488 bheud), Hewbosed, Cartrd
Fort, Twin Jowsticks, FParallel Cerntronics

Erivher porh, wncommithed Farallel FR =N A R T
oty colow T oubput with sound, composite wvidso
odbEat - monockheroms o colowr, angd audio owbepat.
Chional imterfaces ims luds & comletelu
iTdseendent Wi = with bafFFeres s
extenzsion, Colour Bozrd, Flooew Disc
Suwstem, Silicom di=c fast access REAM boards, and a

Hinchester Disc Sustem.

ob WP

=+

L
=
i

&'é i
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IE.

T

Thee Hewbosred comsists of 72 Full traosl] tupswriter
wE mounted on 2 stesl bhases plate which i

= i
= to the Aluminiom encl osuwre, Aluminium wa
=T For ooodd Feat dissipation, cdurability and



CPU Board

FMounted im the lowsr chassis, the CRL broarod

Z88A CPU operating at dblihe.
=k ofF ROM whick combains:

MTH BASIC -~ irncorporating sophisticated MTH  LOG0-tupmes

graphiics commancds.
MTx NODDY ~ Interactive soresen manipulation rogbines.

FROMT PAMNEL DISFLAY - iTc orEorat T 2806
Azssemblerslisassembler plus 2588 Regizter, Memoryg and
Frogram disglay angd manipulation rogtines.

VIDEQ DISPLAY PROCESSOR ~ with 18k dedicated wvicdso-REH.

USER-RAM -~ 22K on the MTHESE0 and &4 o the  MTH31Z2.
Uzer FAM =zize iz comstarnt uncdsr 211 display Formets.

VIDEQ BOARD -~ o televizion and sound =ignal encoding.
REAL TIME CLOCK
CHARACTER SETS ~ Mumsric, wEEper  Cas

zsr-detfinekles charaecters and usse-detdl
Feszidernt irnternational character ssts anc
kewbyosrd lawouts For U, USA, Finland,
Spain,Dermardk and  Susden.

Display

Colow TV anclsor Yideo Momitor
48 column = 24 line diseglayw a2 standaed, with
optional Colows 28 columm boseedd. CFI o HIDE disc

bhazedd sustem reoguiredds.

Display Facilities:

FULL SCREEM HAMDLIMG

EIGHT USER DEFIMSEBLE YWIRTUAL SCREEMS

SCREEM FORMSTS

Tewmt: 48 =« 24 charachers

Temt  with araphics: 32 o= 24 tewt with 258 0 192
pi=sls in 1 colours

FTH Seroice Marnual



Graphics Facilities

e 1o 22 indspernderntlay corbrollable usse definsbhls
siites, plus patitertn plans and beckdroe plans.
High leusl]l sprite-orientated araphics commancs.

IrneutOuteut

Frovided a2z starndaerds

CRZSETTE PORT dwardable rete, we to 2 400 beud?
LIFCOFEITTED PAREALLEL THPUTOUTRUT PORET

T JOYSTICKE PORTS with irdustra standsed pine
ot

FOUR  CHAMHEL S00UMND UMDER SOFTHARE COMNTREOL. -
thires indspendesrnt wolces plus pink nolisse oubeut
theoumly TY speealbker, o theouoh ssperatse Hi-Fi
oyt

FOMITOR CHITPUT ~ composite widso sional Ay
peaks o opealk)  CARTRIDGE PORT

FrFEALLEL FRIMTER FORT coommatible Wit
Cerbronics-tues prinhsrss

XL =

Je

o

T

Expansions

Ll to two Expansion SoETE man b acicledd
imbernal lu. Thesze maw be Memwmorg (EAF) Boarcds or
the Communications Bosed.

MEMORY BOARDS

FAM may be irncressed by the addition of  boasrcds
which provide ZzF, o4, L2Z8k o 220K of memoru, e
tooa mamimuam of 312R.

COMMUNICATIONS BOARD

Froailable a2z an internal sgpansion, this bhosed
CarTles o comeletelu incsrencdsrt R P Y
imterfaces  Oruarming et o bo 19 20800 bewdr with
Fi4ll  handshaling and modesm commumnication lines,
atd  also the disc drive bus. The Communications
Boarc iz reouired Lo orumn o the FOE anod HIE disc
brazed swustems and the PMTHE ModessRHino Susten.

FTH Seroice Mamuaal



NODE-RING SYSTEM

Communications  softusre and irnterfacing enablinog
comstruction of FMTE REing Sustems. The swstem 1S
imterruet deiven andd rums it condunochion with o the
twin BEEZ2E22 Communications Bosed.

Compatibility  of the memory bosrds and Commumications
Bozrd iz oiven below.

Compatibility table of imternal expeansion boarods
FAk BOARDS
22k = 1 128k 25l Comms Bosrd

2k # # # #

.,5

e *

=1t # # # # #

1]

Comms # # # #
Board

FOF Espansions

Wia the cartricoe ot oor disc deilve bus these prowicless
FMTH PRSCEL

HODE SYSTEM softuars

Businsss, Education and Games softuars

Suitable Printers

Cemntronics-tuss parallel mrinbers
Fo2E2 =zerial privters Oreoguires Commomications
Bozrol

Fouer Suerply Unit
It Z228-.240 VAD S8.88 Hee or 1180115 WVAD S8-.88
Hz.
Chabpat: 22.5 VAL, 1A tapepesd a2t 18V and 9.
Dirvenzions in millimetres: bWicdibh 292 Dty 148
Heiolbt Y8 keight: 1.8 kilooram
The PSU iz doukbles irnsulated and bhas a2 side mountbed
rocker switch whickh is irnternally 1]l luminsted when
the unit iz om. The mains bransformse s located
betusen ftwo orouges of Four arnbi-wiberation noiss
ab=orbing rubber mournt. Extenszive strain relisd

FTH Seroice Marnual



moudlodinos
= oot
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incorporated it the PSU
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Zaa CPU

imstructions  of the SE20A sre itcluded a2 a2 subsst
SEZEA softuare compatibility iz maintained.

Eight FHz, & MHz, 4FHz and 2.5 FHz clocks for the Z20H,
SRR, 2200 and 228 CPU result in repdid instruachion
sxEcudtl on with comseoguesrtt biob deatae theousbeat

The instruction st comntains 15382 instructions. The T3
H

The esxtensive instruaction st irncludess =strino, bit,
bgbe and word operationz. Block sesasrches and bBlock
transters toosthsr with inds-sd and relative addressino
result it the most powseful dats bheardling capaebhilitiss
im the wmicrocomeorber incusterg.

The 220 microprooesSsolrsE &N
e i mheral cormbrallers &
imterruet swstem.  This sustem maw be deisy-chainsd  to
allow  implemerntation of & priority  intercruaest schems.
Little, if andg, additiomal lomic is reoguired For daisug-
chaining.

St

azmol 1 athes Familu o

limked bw = ol o =t |

Ed

oMo

Thyg=licats =tz of  both osneral -pureoss s +1lam
redgisters are provicded, ssasing the desion arnd opseration
o : softuare through simtmle-conbest switchinog,
e o oo = F oo cdmicd ErosrammiTe and =itTmle-lews]
imterruet EroceEEi T, Im addition, two lo-bit incss
registers facilitate proogram perocsssing of tables  and

ST ELE .

Tl A thies modes of i o Smess itrherroget
o T S L T 2858 zimilar, non-280 periphesral  deuice

and 228 Family pesripbera] with o withoot deisg chain.
Orn—-chip dunamic memory refresh courber.

B —
~«——J MREQ Az
<«—]ioRa Ay

SYSTEM
CONTROL

—
<«+——{ WR As
~+——— RFSH Ay ADDRESS A E
BUS s O
HALT Ay

WAIT Ay
__ zsocpu An
INT Az
NMI Aqq

L A A
@
3
>
&

cPU
CONTROL
+sv[] 1 z80CPU 0[] A

o, (O 12 29
0; [ 13 2
Do E 14 27

RESET

| 3
ol
I

E

BUSREQ D4
BUSACK D2

|
m)
|
m|
a

cPU
BUS <
CONTROL 16 25

O
w Qg
DATA Nmi [T 17 24
O
g
C

£
b
=1

CLK Dy
+5V Os
GND Dg

BUS HALT 18 23
19 22
20 21

]
=
@
P
ol
x|

L]

| S| S WSS E) S
2
9
ol

TR

Figure 1. Pin Funclions Figure 2. Pin Assignments
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Fin description

AE-A1D.
Fdcdress Bus Joubput, active High,  3-s
ALE Form oa le-kbit address bhus, Tl
prroices the adodress For memorg data bus e

Cugn o 24k bytesd and For 100 dewvice e

i
e
L
ok
oM

o
w
o
i
m

BLISACK.
Bus Ackrowledos Coutpuat,  actiues o 3. Bus
Fokmowledos indicates to the reoussting dewics
that the CPU address buas, dats bus and cormberol
Siomnals MEEG, TOREE, RED and BHE bhave smisred  their
Figh-imesdance states. The sxternal circuitrag can
oW corbirol thesse lines.

BUSREG.
Bus Feouesst Cimpat, active Low>r., Bus Reousst  kas
Y Figher eriorita tharn MHHD and is aluaus
reconmnizsd at the end of  the current machins

s le, BUSRED Forces the CPU address bus, datas
bg=, and cormbtrol sionals FMEER, I0RG, B, and HE Lo
oo bo s high-imeedance state =0 thaet obther devices
carn corbirol these lines.  BUSEED i= mnormally wire-
OFed and reoguires an esternal pull e For thess
apmpmlications. Externdesd BUSEEDR periods dus Lo
exbtensive IFA operations can prevernt the PO From
spromEt Ly refreshing dunamic BERMs.

Da-nvy.
Date Bus Jinpubsoutput, active High Z-ztate
7Y comstitute  an S-kbhit bidirectional data  bus,
zsedd For datas exchanogess with memorg anod 1.0,

HAL.T .
Halt State (outbeput, active Lowdr. HALT indicates
that  the CPU hes scscuted 2 Halt instruction  and
iz awaiting sithsr 2 non-maskabkle o 2 maskables
imterruet Jwith the mask enasbhled: before opsratlon
camn resuns.  bhile halted, the CPU ssscutes  MOPs
o mairntain memordg refresh.

IMT.

Imterrust Beogusst Cinput, achive Lowr. Irbereruest
Feoguest iz gensrated ba 150 devices, The  CFU
Fomors 2 reoguest at o the end of the  current
imnstruction  iF the irnternal  softwsre-corbeol led
imterruet enable Flig-Flos CIFFY iz emnabled. IMT
iz normally wire-ORsd and reguires  an extbesrnal
idll e For these applications.

FTH Seroice

FMarual



MTH

I0RG.
Imput-Output REeogues
=thtatel, IR incic

oot aohive Lo, =
ates that the lowsr Ralf of the
e bz bolds 2 owalid 120 addrsss Ffor oam 1A
B o wrilthe operation. IORD iz also  osmterated
CooTeurreTh Ly Wit 1 cluar i e AT imbereruget
ackrnowledos cwole to indicate that an intererust
resmonse wecthtor can be placed om the data bz

*
*

i,

Ol . .
CLrreTTh

& of  an

o IORG,

Fachinse Owole Ons  Coubput
tomether with PMEES, indicat
machins  owol iz the oo odd 3
imstruction <ecidhion. Ml, fo
indicates an interruet acknowledds

&u
i

I
di

m
4 1]
i
ﬁm ok ok
1
o
u

ot
ok
i _:xj”F

:—- !‘[g II!

MREG.
FMemory  Reogusst  Coubpat,  active Low, Z-ztate
FRED indicates that the address bus holds 20 wal
address Forr 2 meEMordg read oF TS T W1
opeErath l 0T

MNMI.
HMorm-FMaskakle  Intereoet Cireat, meogsbio
trilooesrecd s, HMHI bhes a2 higbhesr peiorita thearn IMT.
FHI iz aluwasws recoomnized at the end of the curerent
instructl on, itdepencdent of the  stato
imberruet snakble Flip-Flog, and Aty
Forces the CPU fto restart a2t location 88

o T
m4+1:3114

AR
i

[i§] 1 ] I,l'i

i1

I

S, EDl indicat
L FEOT TS O L% B
HEsice o TS T ™

te data ombo the :F

eand Cowtput, ac
et the CPU wanm ]
ST device. Th ;ﬂcr::-,
should wss this siognal to oo
cata bus.

Wl
i

Lol

.ctiue Lows. ERESET initialis
- 3 it resets the irnhsrruet eﬁable
FCoarnd Eeaisters 1 arnd FE,
=tatus to Mods O, D1

= and data bus oo Lo a bhighe
md o 2ll cormbrol oubpat Sionals oo
tate.  Mobe thet BEESET mast be
qiTiitidr of thees Full clock cwucles
operation 18 complets.

m
]
o
)
T

Fezet Cimgeuat,
nlln

aEE

[}

T

i

i

 ad ,__
]
+

S

i
|
I Y

o= il e
ot
i
o+
w

I
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oW
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Hi
i
i3
5
T

-
i

i,
oM e i oW
pu I
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fml
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ot
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1

RFSH.
Fefresh Coutput, achive Lowr. BEFSH, toosther with
fRED, indicates that the lowsr ssoen bhits of  the
=uwstem's addoe: bu: can be ussd asz s refresh
i

adcreszs to the sustem's durnamic memor

s

WAIT.
blait  Cimpeat, active Lowsr. HAIT indicates =
CRU that the ”ﬂdressed mEToe o IS0 devices are
ot ready Forr a2 datas Lransfer. The CRU comtinuss
o emher a kait state s lomo as thizs =sional i=
aocthive., Extendsd RAIT periods can precent the CF
From refreshing dunamic memora Eeroeer L.

kR,
brite Coutepuat, active Low, Z-stater. HE indicates
that  the CPU dats bus bholds wslid datas o be
ztored at the addressed memorag o ITo0 location.

FTH Seroice Mamuaal
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Zaa CTC

Tl S-S CTO Foug ﬁ~_hnnnwl CoodTher st mer AT =)
Eroomrammed by SuE softuware for a2 broad  ranos of
CoodTh L T At il Tem apmelications. T + o
irdepesnderntly proogreammabkle charmels of the S-8G0 OTO
zatisty  Ccommon wmicrooomeuter sustew reoguiremsths For
et courhing, ivberruet aned irherwsl timitm,  and
oemsEral clock rate osmeration.

+

" x’[x

Suwstem desion i simpelified bhecauss the CTO commecths
directly Lo both the Z2-28 CPU and the Z-28 SI0 with  no
additional lowmic. Imn larosr swustems, address

arcd bhuffers maw bhe reogulres

b :h——ll [ :h——ll" =

St
n

Frogramming the CTO iz straigbbFforuaeds sackh  chanmnsl
iz prooranmed with two byutes: a third iz necessary when
akbled, Cnc tarted, the CTO  counts

imterruets are en & =har
dowm,  reloads its time constant automaticallw, and
resumes counhing. Softuare biming loops are compeletely
eliminated. Imterruet prooessinm i: simmlifised becauss
oTily one wector nesed e specidilec the CTC internallu
meTErates & unioue wechor For e1rk charmsl .

'[!

Thee Z2-80 CTC reguires 3 =inogles + 5304 gpowsr sueely and
the  ztarncard 280 zirgle-plvrase systewm olock. It i=

=
Fabricateo with m-charmel silicomn-ostse depletiorn-1ozc

teckhnol oouw, andd packaged in a2 28-pin plastic or ceramic
OIiF.

~—p-f Dy CLKRG, fa— )
-—nd Dy Tcoy f—=
L]
CPY | w0y CLK/TRGY D
] 1 ] Dy
"ﬂ:* -~ 2CMTOM = | eHANNEL C 2 z
Dy } SIGNALS o [ 0
m(]3 af]o
[ CLK/TRGQy fet— = 2] 0o
. :’! Ll awe []s uf] +sv
ro e 21§7] cukrma,
cre CBs CLN/TRE, [=— | zcmoy [ 7 82 BTC o ] cwmma,
— ] csy ZeoaA CTC
coNTROL / zemoq e 21 [ ] cLximra,
PAOM | —»f Wi NESET fo——
cou zerro, O 20 [7] ctiiTra,
— " 280 BTG woRe [ 10 wi] cs
v ZBDA CTC o [ 11 18[] cse
:ll“:: = 48 m RH 17 ] RESET
INTRERRUPY €0 e 1 w[]cE
CONTROL ad [ 15[ ee

L1

CLK +5V GND

Figure 1. Pin Functions Figure 2. Pin Assignments



Fin Description

CE.

CLKEAT

Chip Ensble Jimput, achive Lowr. blen snabled the
CTC  acceptz comtrol words, interroet cechors, oF

time comnstart dats words From o the detas buas durino
am IS0 weite cwcle: o transmits the corntents of
the dowurne-coumber bo the CRU durdino o an 1000 readd
ol Ll - Im most apelications this =s=ignal is
decoded From the sight lsast significarnt-kbits  of
the  address bus For s of the Four 1000 port

: are mapeed Lo the Four counbsr-

o Dlock Cimpart. Standdard Sirole-plhase 250
=

m cloclk.

23

chernal CloclksTimer Triomesr U T =1 iy
electabls active Hiokb o Lowl. F o i
corresponding bo o the Four Z2-88 CTO charnmesls. In
courber mods, susry achive sdose o thisz o pin
decrements  the down-oounher. Im timer wmode, an

active sdos starts the Limer.

CsSe-Cs1.

achive Hiokbos, Two—kit
brimary acdode = ore of bhe  Four CTO
charmsls Fforr oan IS0 write o readd fuasual Iy
commected Lo AR andd Al

Charmnsl Ssls

bt it
=

= x"‘:l!—”___—"l

DE-Dv.

IEI.

IEDQ.

Susthem Data Bu= Chidirectional, S-zhatel,
1 datas and commancs betusen the Z-20

)
Transfers al

CRU and th =28 CTO.

i

Irberruet Enelble In Cimgat, achive Highs.
irndicates that no obther interrueting deo
Figher prioritag it the daisy chain a

zeruiced buy the S-28 CFLUL B

Imterruet Enelkble Dot Coutpat, active Hiakbos, Hiob
omluw 1F IEI] iz High and the -2 DR 1= not
e icitg an interruet From oang 2208 CTC chanmsl.
TED blocks 1 ower e A dewvices Fr o
imterrueting while 2 higher priocity ivbereroestine

cevice iz being seruoiced.

R e

)

FTw S

11

=T )

flari

i

1



MTH

Seruics Maru

12

IMT.
Imterruet  REeogusst Coubput, s orain, acthiu
Lowsr.  Low when ang 2-28 CTC charmsl thaet haes bhes
proorammsd o enakble interruets bhes a2 Zero-counh
comgdition in its down-oourhber.

I0RG.
Tt Dbt Beouest Cireut From CPLL
Lz with CE and BD to transfer dats

comhrol worods bhetbusen the Z-208 CPU anc
CTC. Thring & write cwcle, I0RD and CE

i1
ot
i

o
-
0
M mom
i
pu
pu
1T

=
W o

A

e
st

o
ik
"y

o0
Mo

-
k3

K

i

. 11[

1

-t

o
oo

-

ard FD inasctive. The Z2-28 CTC doss nob
specific write =signal; rathser, it 1
generates 1tsE own From o the irosrsse of am active RED
=immal. In read cwucle, I0RG, CE armgd RO =
active: the comternts of the down-ocourntesr are readd
b bhe Z2-88 CRLUL I+ I0RE and ML are  both frus,
the CPU iz ackmnowledoging an interruet reousst, ano
the  highest priocity intercueting chanmel places
its interruet cector on the 220 data bus.

]
i

]

-,
o

I B o
o
)

23

Mi.
FMackine Cucle Orne Cirpuat From CPU, achive  Lows
e MMl anod TORD are achive, the Z-2C
ackrnowledoing an interruet. The Z-28 CTO
mlaces  an irnberruet wcector on the detas bas 1F

. a chanmnel

ot
)
o e
1 I sl B 1 L]

haz higheszt priorita, arndd iF a2
regussted an irntereuet CIMNTI.

FI.
e Ducle Status Cinput, acthive .
comdunchion with I0RG arnd CE Lo trarnster dat
charmsl  comtrol words betusen the 220
e S-S0 CTO.

FESET.

T
=ehhing
s
TED

cance

inie Low. Terminates al
courmts and disasbles 2ll irnterrusts b
= imn all comtrol reol
ard the Irtereruet ogtoots oo inas
ects  IEI; E-07 oo to the ki
=

10
T3
Mou Mo

ma wa ff]

[T
i
il

o ot

s TO
et 1
=tat

]
i

LT

i

2o TOR-Z0 - TOZ .
oo CountsTimsout Coubeput, achive Higho, Thimes
S0STO pins corresponding o S-28 CTC charmmsls 2
theouob B (Charmel 2 obhas no SCSTR pins. Imn otk
courber and timer modes the ougtput iz oam &
Higlh  pulss when the down-oourter decrsments Lo

e

1

i



288 DART

Tl ] OART Chhaal ~-Chanmel FEWTC b OTHDLE
FecsiversTransmither) i chaal-charmel malti-Ffunction
peripheral  compornent b zatisfies o widse wvarisbuy  of
azunchronouE Ssrial oat ommudnicati ons regquirersnts In
micro-Commuter sustens. The Z2-28 DART iz ussd as &
zetial-to-parallsl, parallel-to-serial comwsrter .
combroller in asunchronous aeelications. Im addition,
the deuice also provides modem combrols Foe bobh
charmels. Im apelications where modem comtbrols are nob
mesded,  these linss can be ussd For osteral -pureoss

101,

g

1

o

i

Zilom also offers the Z-20 SI0, 2 more wersatiles dewic
that provides sgyrnclronows (Bisgne, HIOLD anod SDLCY =

well as asynchronous opseratlon.

o

Thee Z2-280 DARET iz fFabricated with n-charmmel silicomn-oste

cdepletion-1load teckhnoloomg, angd iz packaged in a2 d48-pin
lastic o ceramic DIF.

0} —— FaCA
[ g TAD'A
n:::+ Dy e—— TAGA
BUS Dy e = WIADYA
Oy ——te ¢ CH-A
Oy - filA

MODEM
~——TTE ) conTRoL

¢ O] s [T !

. 28470
BT e 280 DART

CONTROL TORE ———n=d ——— AaDB
FAoMY  m—] ——— ETCE
et TellB

—— 1]
v AR ———] - \ an-8
——a FTTE
DAISY T -——o - ETEH
GHAN [ R | f——s OTHA

IRTERRUPY
COHTROL IED=—— . FTEE

i!'.' ﬂll il

Figure 1. Pin Functions

Figure 2. Pin Asslgnments
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Fin Description

BrA.
Charmsl & O B Select Cingput, High sslects chammel
Ex. Thiz imput defines which chanmnsl i
charing a2 data bransfer betusen the CPU and the  Z-
28 DERT.

C-D.
Cormbrol O Datae Select  Cimpat,  Hiaoh =elects
Cormbrol 2. ThHizs imgut specifies  the  tues ot
information foormbrol o deatal bransferced om the
data bus betusen the CPU and the Z2-50 DARET.

CE.
Chip Erebledimgmat, active Lowlr. A Low ozt this
ingut snables the Z-20 DARET to scospet command o
datas  imput From o the CPU darino 2 weite cwucle, o

=

to transmit data to the CRU dying a2 resd cwucle.

2y
%

CLK.

Swzthem Clock Jimpuatl. The S-288 DART usss  the
=tandard Z-528 =immle-phasse  swusten o look o
synchronizs internal signals.

CTsA, CTSB.
Clear To Sernd Cimpuats achive Lows. bl
rooranmed a2 Auto Enekbles, 2 Low on thess imputs
enakles the  respectice fbransmitier. I+ ok
roorammsd s Auto Erebles, theses inputs maw be
Erooranmed a2 asnsral -purposs ineuts. Bobh imeats
are Schmitt-trioosr bofFfFered Lo accommodate =1ow-

B
B

Sustem etz Bus dbidirectional . Z-stater ftransfers
cdatz  and commancds betuesmn the CRUY angd the 2-20

DCDA, DCDR.
Data Carrier Detect Cimeut=s, a =
it Ffunction as recsiver snebhles 1F
H =

e uzed sz genesral -pureose ireuth o pins. Eot
are Sochmitt-trioosr Doffered.

DTRA, DTRB.
Date Terminal Esady Joutputs, achtive Lowl. Theses
odbpats Follow the state progravmed inbo the DTE
bvit. Thew can also be  rogrammed as genseal-

e oEs oggteugts

FTH Seroice Marnual
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IEI.

IEQ.

IMT.

Mi.

I0RG.

Rx<CA,

RO,

Imterruet Enskble It Cimpat, active Hiokhey iz ussd
with IED to Form & preiloritu dnl.A chain when thers
iz more than one interruet-deicen device. A High
ot this line indicates thaet no obbher dewice  of
Figher meiorite iz being ssroiced bu & CRLU
irberruet Ssrwice rodthins.

Imterruet  Ensble Dot Jouteut, active Higho. TED
iz Higkb omlw iF IED iz Hiok aﬂd +hﬁ CFY i= ot
e icitm an interruet From this 2-280 DHFT Thuzy
thizs =ignal blocks 1owse priarltg dewvices  From
imberrueting while 2 higbher peloeitbo ﬁwﬂlce iz
beivm ssrwiced by its CPU imhbereupt AL O
oAl TS

Irberruet o p o Lo dheat oEET draine. actiuve
Lowa, e the Z-28  DARET i=m reouesti v AT
imberruet, it epulls IMT Low.

FMackine Cucle One Cimput Ffrom 2-28 CRU, actiove
Loog o, bllem ML and BED are bobh active, the Z-20
iz Fehching an instruction From memorua when
Ml iz active while I0RD iz actiuve, the Z2-28 DAERET
= Ml oand IORE 2z an irntereruet acknowledos 1F

28 DARET 1= the highest priorite decice  that
ha.f. mrerrupted the S-28 CRUL

Cimgeudt From CFLUG achive
it condunchion with BeoRs S0,
Fer cormanods and datas betusen
The  CPU and the Z-808 DART.  Hhen CE, RD and  I0REG
are  all actiuve, T chanmel  selected by BeA
transfers data to the CRFU da reac opsiations.
blen CE and I0RGE zre active. but RD iz inactive,
the  chanmel sslected bw BoA iz weitien to bw the

CRPU with sither data or cormberol irFormation as
specified by OO,

IrputsOuteut Feoguss
Lowa, ITORE 15 usec
CE  and BD to trans

X T o

2y
%

=)
i

R=<CB.

Fecsiuver Clocks Jinputss Fersive data iz sameled
o bl rising sdos of o Dlools may

1, The Fecs

i
b 1, A&, 32 o 24 times the dats rate.

Fead Cucl
I¥ RO i=
iT R onres

Statu=, Civgdt From CPU, sochive Lowd.
t e, A memored o o0 resdd operation is

n;w i



MTH

s
[iy]

Fx<DA ,

R=<DB.
Feceiwve Doatas Jimputs, active Highoo

RESET.

RIMA,

RTSA,

T=CA,

Fezat 1Tt achtive  Lowr. Dizabhles aokb
receivers and trarnsmitters, forces T=DR and T=DE
marking, Forces the modesm combrols High a1

dizasblez 21l irnterrusts.

RIB.

Firmm Indicator Cimgubs, Achive Lows. Thesse impahs
are =imilar to CTS andd DO ThHe Z2-28 DART detects
aohl lomic lewel trarmsitions and  irntsrruasts the
CRU. bhern not used it switched-line applications,
thesse  imputs can be used  as SETEE L - ose

iTgdhE.

RTSE.

Feogusst Lo Send Coubputs, active Lowd.  khesn  the
ETs bit iz the RETS oubpuat goss Low. kbRem the
ETs bit i the outeut ooss Hiogh after the

T=CB.

Tramsmithter Clocks Jimgpuatss. Tl charm
Falling sdos of T=l. The Tramsmither Clocks  maw
e 1, 15, 32 o 24 times the datas rater Rowsusr,
the clock multislise for the transmitise and the
receluer muast be the same. The  Transmit Clock
ingputs are Schmitt-triooer bofFered, Both  the
Fecsiver and Transmititer Clocks maw be deiluen by
the S-208 CTC Courter Time Circouilt For peoorammakle
braud rate oeneratlon.

= on  the

1

T=<DA, T<DB.

Tramnsmit Data Coubeuts, active Higho.

W-RDYA, W/ /RDYE.

baitsFeada Coubpuats, open orain wbhen proocammeesd For
blait Function, deiwven High arnd Low when peogrammecd
+ o teacid Funchioms. These dual-pureosse oudbputs
makL  bE  prograrnmed as tmackd  limnes For o2 DA
combroller o as kait linss thaet surnchromizs.  the
CRU to the 228 DART data rate. The resst shtate
iz open odrain.

o

0o



TMS 9929 VIP (Video Display Frocessor)

Introduction

THiz Preliminaryg Sepecification of the THMS 299229 iz to be
comsidered s an "ADD OMY fto the basic THZ 9942
specitfication. The THZ 29929 iz seffectiuveluy idemtical
to bhe TS 2918 functionallw and only hes  the coloe

widseo section that iz differert.
The Tz 9912 provides s compozite color  widso =ignal
ottt That F dreiven by s suitable amplifise can oo
directly irmto amw color widso momitbor. The color burst
Frequencw is the YOP oscillator impeut Freousnow oiodcsd
b Lhres. External  wideo mizing with an sxiternal
referencse sodrce Can also be achisved by imputtino this

gxbernal source directluy irnbo the TS 99158,
In s ez 2929 the ocoloe AT luminano e Sumns
information iz provided on these pins ratbhee tharn &
simmle pin in the Forwm of two color difFerence =sionals
arnd  omne luminance =ignal with 211 the wertical  and
Forizomtal ftiming included.  So we bheos BE-Y, B-Y, and ¥
resmectively. The  two color difference siognals  ars
e thern by oan edstertal ogusdesturs modualator wicso
ST oodEr ., It iz outside the YWideo Displaw Processor
that the compozite colom wideso signal i osterated inhbo
Frl. o~ Secam compatible TV sional. The  sxternal
ides mwmi=ing 1= also domne outside and it i L Tz
S to decide when this mode iz entered. is
chisved by 2 specizal lewvel distinchtion mads by the E-Y
o = WOF oubeuts. bRen external vides iz entered

: twn ogbputs oo Lo o the seguivelent of the  suno
percenhans lewsl of the black-white swing in the
luminance owteput, i.2. the colo- difference outputs are
mormally swingino betusen the  luminance black-whites
woltaose  levels arnd it iz onluy in the sxlternal  widso
mods thet these outputs oo to the reserosd Y sgno!

laws],

g

w

i....
!_.-.

P

o

o]

ek oo

Flhase locking  of the YOF to the  externel PAL burst
Fraouencw 1 desirabkle iF inter-buam or Ccrawl seffects
warnt  to be minimizsd. The THZS 29929 oszcillator  olock
st =till, Frowswsr,  be maivbained within it=
prescribed limits of  oscillator  opsration. CRLICLR

=ignal iz no lormoer awvadilable it the BEuropesan THE 9929,
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9918-9920-9929

vor

TMS 9918 TEST PROGRAM

4116
VRAM

PIM MAMES

Address Inputs

Column Address Stroke

Data Input

Data Output

Row Address Strobe

Read Hrite Imput

’9?.J2’ W -5V FPouer Supply
Iype PN l PIN  TYPE = e
¥ Eeie e o ‘¢irr +5 Fouer SUVPPIB
our RAS o [ = - 0] » XALY IN Wop +12V Pouer Sueplu
OUl CAS =« |2 = 19| XIAL? 1N - Eround
OUl AD? » |3 JAal # RY CCLK OUT
OUt AD6 - # |4 37| » ek out Ves ! Qe H 16 Vss
QUT ADS  # | 36l # ¥ cvio out Din 2 [ 115 CAS
OUl AD4  # 18 35| # BY XVID IN WRITE 3 [ 114 Doyt
OUT AD) » |7 J4| # RSET/SYN IN RAS 40 416 P13 Ag DYNAM
Ul AD2 -~ |8 33| » VvCC  PWR Ag 50l ekellN12 A, SINGLE
our ADY  # |9 37| - RDO N A CELL
OUuT ADO ~# |10 31| » RO N Az :E 3“ :4 ggc?r\RnﬁGE
our AW 2 |11 10| » ARD? IN ! 10 As PACKAGING
swa vss # |12 29|+ ROl N Voo 80 H9 Vee  2mscc
REFRECT
IN MODE # (1] 28| # RO4 N NSAG 0°-70°
N csw - |14 27| » ROS IN
N CSR  »# 1 26| ¢ RDS IN veg | O D16 Vss
oyt INT « 116 25| o RO? N on 20 15 CAS
a: Gy =0 e <o w0 WRITE 3 [0 014 Doyr
10 CDG |18 23 L4 col Iu'O rAS 4[ :] 13 E
10 ¢os 2|19 22| » o2 vo 4oz7
10 Ccb4 < |20 21 » co3  wo Ao 50| 4+1 (012 Ay
& soveessvses » Az 60 D1 Aq
A 7 110 Ag
NSAG Vop 80 9 Vee
NSAG
9928 PAL VDP HORIZONTAL TIMING
. peax 1 1002
WHITE
LINE DURATION: A=1 LOCATION 342 counTs 63.695usec
{1 BLANK J 02
—— e .. Lz
BURST — (BLACK)
| ' ! |
15 '8 26 2| 14 g8, 13 ' 256 .
3 ) f (=] {_
§ é ' = . E § SYNC 47z
- ! g L = ’
| I a m I w I
- ! - | 1 >
= z (%] » »® -
e s—hq-g - >z— 2 — :-‘- - I
w w 73 \ @ . I = < I
A B ¢ DE F G H 1
R .
NAME LOCATION COUNTS T1Me(USEC)
FRONT PORCH B=C 8 1.49
SYNC ¢-o 26 .4.84
BACK PORCH . D-6 24 4.47
- i 14 2.6 * count = 186.2Unsec
BLANKING B-G 58 10.8
FRONT BORDER A-B g 15 2.8 PREPARED BY:
RAGK Hnbeh ki : Al CARLO HERRMANN
ACTIVE AREA -1 6 u7.67



LEVEL

LEVEL

LEVEL

LEVEL

LEVEL

LEVEL

1117

187
173
1117

1109
110

187

173
1117

110
193
187

173

i3]

11
- A

- 8
= " "
ane 1 ane

a

-
- W
- T
vias
-
vor
"
K10 78 e C CPUDATA COP 7
. = 1S
ane e
otcoot T v
LOGKC .

L
i 0

L1 ¥ s L

. W
:, ang
vaaM
o
Lt ___52_-£I£§
u-'-u?T:T"€?=“l =
‘ H] C1P, =)
ADS ? 1ADADATA CUTY - i 111
S——— = . a
L ),
——r L L LT no3 I Ial
- ..||'
087 A vmam
a0 -
. &
=ik
o i11n
- d
a1
A081 N i
L
H

CPUVOP/YRAM BLOCK DIASAAM

HORMAL

BURST

BURST

MODE ( AwALOG s1GNAL )

i

. EXTERNAL VIDEO MODE (DIGITAL SIGNAL)

9928 SIGHAL YAVEFORMS
(AT S voLTs )

MAX 100t
¥

[1}3
MIN -A71
MAX loot

131

47t
R-Y

0%
MIN -47%
Max 1002

473
B-y 202

01
MIN  -473

" % Indicates percentage of black-white
(T117-187) swing

PREPARED BY:
CARLO HERRMANN
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MTx SERIES BUS

COMPONENT SIDE

Continuity straight through
——————— except IEO top side —

e 30 30 ——

— 5§

<,
P R gy S
o

T
| :
?

Thusz
=gl
Tt R, B
Bl and

Al lines &

pay CEE 4
whichy

Mots:—- .

Motes i

Flan

Serueilce

=yst

i= &ls

2m  Bus comprisess the Ffull 228 & bus,  pouse
ail=, RFlMeal snable (GROMF:, F'H o FE

pagse ports
1o

A paoe ports PE Lo P2 oand = a2l clock lines

8.

aherrally avsilakle on Ji, which is a2 &8

ALY card edos plum, or iTkesrnelly on J8
alzo a S.1" 88 way card edos olom.
8 alzo has keuwsw beltusen 28 and 27
(=]
w
g : 5
~ < |= |15 %! [
3723593233833 2 s tRFES ¢ %

S 16 {7 18 j9 Do ju 12 j13 | 22123

— O ———2=RECPH
3
L] »

n}u 19 [70 [21

E

-v 0—-0—012\‘
B T el
—O—e
—O—

an
AlS
o
03
03
07
ov

U

BUSHED
iNY
PO

A
e &
)
o
-

JIg i= s mireor =4
Componernt side = A

Solder side = B

'~
AL .—(le

ov

utvwn....._o_uzvm\v

v o—--o-—oiv

24 25%\
~
a

RO o—--o—aPl
R2 o—————Qroﬂ

Al
A7
AY
AN
SER
ov

imaoms of J8
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Sysztem Block Diagram

ROM/RAM
CLOCK
ROM .| DECODE
1
280A CPU
RPAM §
9
1/0
DECODE
(51~ PRINTER PAGE PORT
IN 8,9,A,B
OUT 8,9,A,B
IN 0,4 OUT 4 oUT ©
3
- 1 X
=]
x 2
-2
RS232¢C KEYBOARD vop = 9
JOYSTICKS =
IN C,D,E,F IN 3,6 OUT 3 * ‘
ouT ¢€,D,.E,F IN 1,2
ouT 1,2
A ENCODER
P10 SOUND CASSETTE 1/F }
TV
IN ? our ? IN 3 0uUT & out 3
[
FTH Seroic



MTH

[t

DISASSEMBLY INSTRUCTIONS

1. Uzing an Allen kew, remouvs the threse doms bheed
=crews From bhe riobt 8 left bhend endds of the
FTe.

[e——
—_—

= Li+t the FMTH kewbozsrd a2t the rese Just sbhoss the
plaztic pansl. Bz careful mnot to damaos the
keybozrd interconmecting cable.

i noa e o WA sowAn

Gertly  sase the HBED dhkegbosed)  irvtercormechino
calle From the mother bosrd and =lide the top EED
to o the left o riokbth ourmtil detached.

Main Screw
under 5v
Regulator

0O&0

Slide
Back

Modulator —|

1]

Memory RS232
Exten- | Board

" Mother Board
‘ sion

— \— Keyboard Cable Connector

.Front

IR

= Femowse the wideo monitor cable (Fig 32 angd taps it
Tt the plastic pansel Lo prevent  ang UNMSCSEEary

Seruice Marnual



i
et
ok

il

The  wndsr  side of the MTH revsals
phich  sscwwres the PMTHE motlber bosed o
chassis. By removing the main Sorsed anc
the FTA Mother  Bosrd and BEesar Floog
=lide Ffrom the cass bobtom.

i

b
w
TR e

i1

o

o
o+

-]
g §
S

Faultz are rarely comelairnesd asbhoost bt nonestheless

Washer
5V
Regulator
Heat Sink
Chassis
Allen Bolt

Fault=z, irncluds 1.0 ports thet are insecwwrely  solodsred
o ok PFlush' o owith the mein PLOCUEB. 1.8, Pougse  Sugpoely
socket, Primnbter port, cassetise sar and wmic and  Jog
ztick port=.

1w

Ard compstent initizal check of a2 returned MTE skhouald
includs  these porhs, It should also includse  checkino
Fore the rwlon waskhers on o the soldse side of the bosrd
resp uncdse the fip 29535 powsr transistoe and the
Jowstick port sockets o owhickh stoes BESCPFM shorting bo
zartlh - =ese FPaose 482 of assewbhly instructions of  Fouwse

FAlso check sowsr swEelu wolteos. .. .ideslly sbhout 22050
o 24,50 arnd check to sese thet o8 andd o551 - 4VEE 0 oF

1 capacitors are Secupre.

FTH S

e e

bvohdh o

Fostrae
el will
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Introduction To Trouble Shooting Guide

Femotech products are 211 given 2 wigorowus =
tests before despatch to the enod ussr. Thezs ftests
imncluds: - Losding and saving functions, sound charmsl
checks, compatibility with printers and obbher add ons,
= g Orce the units haoe o 2 thiz  staose  of
thew  are oluven 24 bhowr 20 toa ChagrmiiTs i
DT T Ared comeomnent that iz Fau iz osnerallu
pescdsd out st this staos. The units are then given &
Fimal checlk ouver betforse they are packed and despatchsd

o the ernod umer.

Oocazionalluy wow maw Find less seriows Ffaults ooowrring
pozzibluy dus to FReseoy Rercdlivng ceins bransith.

The Followimnog  trodiole shoobing ouide i desi
Mive  wod a2 starting reference at which to o=
Fault Finding procecdyrs,. AFter seweral wesks go will
become confident enouskh Lo deluoes desper into the FTR
Cirouitrg. ke bhose thet this ougide will assist wou to
mest thiz end.

Pl

PRy ]



BT

fua
(Y]

SYMPTOM 1

On  power Lps- Mo display o omly 2 black and white
dizplau.

Cause of Trouble
Elack arnd bhite outeut.
Check Point

Vicdeo Boaro

Decillation of Htal 4.432849Mhz o ein 17 of L1229

TC47,

|

3V P/P

Time/em = ,5yus
Volts/cm = .1V

Rerair Method
1 If pulse iz presert om PLT of LMISSS  +turn OV
urkil  oscillation is at its opbinuam eitch S
peek to peslk.  Ses Fig no 1.

z  IF pulsese iz absert LHLIEES iz Ffaulty - o
associated circuitrg.

b
Cause of Trouble

Fapid Fading of colowrs.
Check Point

Tarntalum Capacitor on Su pin 2 of the modulators
Rerpair Method

1 Checlk Tarmtalum iz a Z22ufF ~Y

+ We leg iz sufficiently =0

= of Fodulator.
2 IF =till Faulity replaces pal bosed.

to o the 5o opin

Seruice Marnual



2 IF =till Faulty reslace the Modulator.

Cause of Trouble

Mo wideo oubput, 1.8, 'fussy soreesn’
Check Point

Fal bosrd J11 and o Podulator
Repair Method

o F

1 Check o pulss onopin 2 of JLL or Fin
Modulator.

2 Check Ffor short o S .ok replace Modulator.

Checl: +120 - i+ asbzernt replace 120 Reoulator.

o
Cause of Trouble
Fomitor displag Faultuy
Check Point
Fal bosrd monitor commection cable

Repair Method

1 Checlk for o pulss om e - (2MZ20S transistors i¥f

sbh=ert B8 is faulltu.

= Check For looss commections omn momitor cabls.

i
X ]

ME: BEFORE YOU START
Fluwaws check wowr monitor arod o TW.

Flusws check wowr monitor lesds and serial leads.

MTH

AFef  pressrmt omn monitor oubeoat om back

Seraslcs

FMarual



SYMPTOM 2

e powsr iz switched om: Blank scresmt - mio bPumminog
=T .

w

Causze of Trouble

Fauwlty widso boserd
Check Point

Checlk to sse 1+ gou bheawe comtrol G note
Regair Method

1 I cormbrol G nobe iz present wicdso boasrd 1

Faultu-Feplace video bosrd.

b
Cause of Trouble
Blank =scresn with no controal G sound
Checlk Point
Chmcly +50 -5 4150 B
Repair Method

1 IF the +5 woltage iz absert, o =thtaos
fuss has kbl own.

fu

I+ +iz argd  +50 ar =kt clhecks bbb
= i -

regulators and as

Cause of Trouble

EBlank =cresn with no cormbrol G soumd

Check Point

I
ot
I

I¥ abosse voltages are presernt check dbhe Hta

FAlzo check BESET circuwit

FTH Seroice Marnual
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Pl

Repair Method

1 I muals

== iz akbssrt on dbbheE Htel - Follow
azsociated circwitryg untbil Fault iz

apmareth.

I+ RESET iz belod 1ow-

fud

]

R18
0
R1?

NNIO— I

on LI
WL $70K

LN |\.
o __QEBLLB__‘RE1

v

L}
IV 20 O—————y %Sj‘r
SV

Follow associsted ocircowitrw wrhil  Fawlt 1=

b
Cause of Trouble

Blank =cresn with mno cormbrol G soumd

Check Point

th=

t._._n.
il
T
]
-
P}

I¥ sasbosse checls are o.l. checl the

Hhal

Repair Method

~+

1 IF pulss iz sbhsernt Hital iz likesly o be Faultu,
= I¥ plsse i=m saezerh hhe TS 9929 wicken

e oresEsor 1s Faul by,

el owh e brw switochino
o oestalliskh whesther

L Fault. Ses e

ME: Before these tests ar
The  powsr onoand ofd a F

=
o ok the problem iz omere



MTH

SYMPTOM 3

Corruet wvidso disglaw o characthers

R

Cause of Trouble

- B absent

Check Point

1

ka2

I+ —Eu
Tl hoee
circuit.

at Ji=
CHTEETY

at

i=m  absernt - checl For shoet
]

of widso bosed - o orepalr

i

Thee =5 iz genesrally shorted Lo B

thiz point.

Cause of Trouble

Faulty Yideo FHam

Check Point

Checl
Checls For

Repair

.

Seraalos

Method

Suztematicallu
sarbhing pin 14,

umhil

itk
Y 1)

I+

FMamual

For pualss

the  lesazt corruetion when
likely to be Faultu...replace,
=1

the corruetion is wery bac

o it 2 of Yideo Fam.

zignal om FPld of amg Yideo Rawm.

40uys

e

4v *0.5v

Volts/cm=0,1v
Time/cm=0.5us

dizakble the Video Rams b
Combimgs with  this process
as reciicecd. Tl Iz
ar-thing, is

=
SEE WarTiiTe on

corruetl on

soopeing pin 14



il
e

maw pick out the Faulty comeomnent.

Cause of Trouble
Faulty THS 9929
Checl Point

Check pins 2 to 18 arnd pins 25 o 22

Rerair Method

i

1 IFf =ignal iz abzert replace TS 29929 widso
PP D e EE O .

RAREMIMNG ke wow sarth the Yideo Bams - malkes szuwre wou
sarbh thew wias a2 18 OHM - 45 OHM Resistor. T
ot sarth thewm directlu as this mew damaos the
ComEoTEThE.

SYMPTOM 4

en power iz switocked omne e baod bum bars causino
corruetion of displag.

v

Cause of Trouble
Faulty F.S0U

Check Point

Y

ot
b
]

Checl input woltaos
Flater.

with Digmital Yolt

Repair Method

1 Wolteoes should resd betbusen 220 and 24,50 - 1F
not chanoe F.S.0LUL

FTH Seroice

FMarual



i

ks
Cause of Trouble

Faulty Bricoes REsctifi

i

-
Check Point

Chescl gowr +50 anod +1lzu
Fepair Method

rom =2ilther the

b

> oo hracse Fault
= +

1 IF =igmnal is=s I +
TEES o YELZ Esoulators to Ffaulty componsnh.

SYMPTOM 35

len powsr iz switched oni- Gresn soreen andd bPumminog

TIOL =,

bl l=t
O OTITIOT

it bhe FMTHE during Marnufactures the most

adlt we Find iz~ On Fire wpe - Blank sorseen
ard  Fumming sounod,. COuite Frankly thess are the most
difFicult Faults Lo repsir dus to the Fact  thet Just
about arng compomnestt can causse thess sumphoms. ke Find
that =older shots are responsible For the majority of
these problems, bbbt oocasiomally we oo Find Fagltu
oot oTETrhE .
Simoe all the MTE's are  thorouokhly bested
despatch, Faullts ccowrring suckh a5 oresn Sorest and
Fumming, after despatckh are more than likelo i
b CoomEmoTET aEa ks ClomT.

Fad
3

The bhiooest oeokblem iz whethesr o not the ram chips are
Fumotioning  correctly o ol The HFemotech Fam Test
Fig can pin poinh a2 Fault sither on the datas bus o the
mEToL Eanse adodress lines.  bResther o ot o the FEig
detects a2 Faultuy Ham the fact remains that 1t will
liminate sight key components whickh iz 2 oreat Fele.
Rlithout s 2z oof Findino a2 Faulty
Fam with omly an oscilloscops are weryg =lim incdssd.

Howsosr,  oresn soreen arnod bomming Faults are nioh
mecesEsari luy dus o Faulty Rams. e wou haus the

suwmehom of oresn soresn and bormming there i a2 strict
peorscdiare bo Follome.oesas

FTH Seroice Marnual

i



w

Cause of Trouble
Faulty voltaoes
Checl Point

Checl 211 wowr voltaoss B, S, 150, -5, —15w

Repair Method

1 IF armg =ignal i=  absert Follow ofFercdl rm
Ccircuitrd From o sowrcs anod repair.

b

Cause of Trouble

4]
ot
i
)
]
i
il
]
i
i
i
ful
(1]

Faulty BESET circuit - al:

Check Point
Checl Foints are:- Fin 3 of 1018 BCOH4ETYE CHOS
Fim 28 of C.FP.UL
Fim 24 of Y. 0.F.

1 IF =ignel iz low - trace fFault back Ffrom FPin
of  ICds 487VaCH0s Jpay particwlare atterntion b
Cdd 48uF caps.

= IF =migmal iz kbiokh RESET cirowitrg iz ool

ME. Signal should go low when shorting pins 19 and 28
of J1 - bkedbosrd intercormection Resder mloom.

Cause of Trouble
Fault on address bus

Check Point

Frobe sustem address buas of CLFRGUL

MTH

Seraslcs

FMarual



MTH

Volts/cm=0.1v
Time/em=0.5us

Repair Method

1 IF arwg address =1
w1t preokyi T, IF
ztart by reslacinm .

to o=es 1F thedw are multiplexing.

2 Check  botkh P4L215Y's (PCE Location &0

I+ P4LS157 pin 1 pulse iz asbhsert, check

At

=iT

of PALl4ld and Follow circuitrag bl ook

Do, and & of the V4LZ04 PCE Location 2B

FEF pointz MPH. Faultu.

e
Cause of Trouble
Faulty swustem data bus
Check Point
Frobe ein & o 14 of all rams

Rerair Method

1 IF =ignal iz sbhsernt reset MMTHE whilst
= 1 asb=zert refer to HTHE

I¥ mignal iz =
Test.

Seruice Marnual

=l

14

Eins

‘t in]

okl T .

Fim

Fam



HE: bl Find it Feleful o replace 211 the  socketbed
IT's with a2 known good =t before attemetins Lo

rectify this Fault.

# The  Fact that & s=ional i
datas bus doss not TSI SEE
iz a Fault in Fam. It i= werg diffFicualt  to
ceterming Fam Ffaults with an oscilloscoes alomne.
Yod really do nesed the Memotech Ham Eig Tester.

SYMPTOM &

Froblems with the load angd saoding Ffuncthions

v

Cause of Trouble
Fauwlty dack =sockst

Check Point

1 Jack socket J2 maw be looss or worn, also  buss
Ei = ——-

across the socket iz Bw CETT ot - to check
+or s=horts - replace soclket.

ka2
Cause of Trouble

Faulty IC BOH4ETE CHOZS o zssociated

iroedd by

FTH Seroice

PRy ]

FMarual



MTH

fal
[EY]

Checl Point

By tuyping LOUY CRETY and loading in & lomsm
start mroking st J2 0557 out.

laging cassette Laps

Volts/cm=01v
Time/cm=0,1us

Rerair Method

1 Yo can esaszsily Follow the zignalsz From  J2

theouol o opame 18E Zi4. CRemember it & iz
mormally ~120r arndd in bo 4878 CHOZ obh o2t o pin
4, = Replace faulty compornsmh.

= IF mo Fault Fournd charnos CRU o CTO.

Cauzse of Trouble

Incorrect PRALIG4LY walus link arranoement or biming

Check Foint
Limk & and link 7 + PALL4L4

Rerair Method

1 Ses paoe 45 For link wariations and pal col o

Seruice Marnual
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Causze of Trouble
FTH 5312 with internel sspansions onlw

Check Point
Check right bhend bus commscotor

Regair Method
1 Ei+hwr

T
™ w wow L 5!—:-' =)
=

hw mohhy

alke =uwre the bus commector iz clesan
11y hard solder the sspanszion board Lo
" boarﬂ

HE: Before thes
that wow e
a2t the correct wolumes (betusen lewsl T oand 18
Checl wowr caszsette lesds (remember sar o
ard mic Lo micr.  Cheock that the cass
itEelf iz working - and ot dameosd.

i
T 11!

= tezts are pereiecd ot aluaws checl
&

oo tape recordse- thet is sst

SYMPTOM 7
Problems with =sound Depress corntrol bew arnd G ey
tomether For motel,
Cause of Trouble

Faultg SM 7489 AM OSES
Check Point

Shart buo operobing IS0 oF J4EY THLEZTAM
Repair Method

1 PFress contral G - wou should e gstting rxlsi

Froom  <SE TH4LEZTVEM outbeuts. I¥ sasbhzernt diszab
offFending outeuat From 5E SMNTE489.

=

= IF =till sbzert TA4LEZTEMN iz Faultuy.

I¥ mulss iz mresert om PELEZVEM the  Tedi9 is
Faltu.

-]

FTH Seroice Mamuaal



4 I+ pulsse iz presernt on both 4E CZV4r 0 amnod 3E
CEMTEAESAMNY check For o pulss omopin 1 of J1Z Ot
el bosrd and pin 2 ooF J1L omopal  bosrd. I+
either are absernt check Ffor open cirowit oo
replace pal board,

3 IF pulsese iz presernt om J1l arnd J1Z 0 checlk the
tming of modulator.  Ses ref Faoge 42,

bal
Cause of Trouble

Faultu SHTE4S3AM or T4LSIT4M
Check Point

A= akbouss

Repair Method

1 Ftern the sound charmels become distorted once
the componernts haoe resched theie = W R
temperature, Yo can bheat the  SHYSAE98M 0 andd
VALoEVAM sustematically with s soldering iron
Cwhil=t checking sulses on SHYS4E959M o

ral howrs of use.

recreahs Selw

i

MHE: For furthesr irnformation on mochal ator AT
wickeo board Fine tuning = F P TR VN

i
H
]
i
_!‘5
T

SYMPTOM 2
Faulty keubozsrd responss
Cause of Trouble
Fey bouncs
Check Point

Lpper kewboard chassis

FTH Seroice Marnual



Repair Method

1o ey bounces 1 caussd by Faulty bkey bozrd

Simpluy de-soldsr- and PepldLé the

b
Cause of Trouble

=R

,_
i
b
i

Check Point
Ji-keyboard irntercormection header olog

Repair Method

i

1 Checlk  thet the begbosrd intsrcornmnesction calkl
iz =ecurs arnd nobh horm.

= Checlk  that the offerding kbews worl b buEzinog
across the terminals whilst depressing the
=witoh.

Checl For pulszes on diodes DREE-DETY 4142 Anocds
- FALSETEM C3A -F LCD lines.

Cause of Trouble

Ircorrect charachter displaus

Repair Method

1 Checlk  Ffor correct lanousoe switch =sttinos at

FCE location —~ SklA.

ormilugl.

omilugl.

4 Replace PALLYLY chip.

FTH Seroice

= Ensure GROM lins iz cormmected dpigougbaclk REoms

Checl links 1, 2, 4, 5 arnd 13 4080004 boarcs

o

FMarual
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SYMPTOM 9

FAdd om Faults - 2.9 Memory sxpansions, FEom bosrods,
FZ222, Privters etho.

w

Cause of Trouble
Femory uporads not obtaining Fam boe

Checl Point

rams it =ockets C1F arwy For opoor commechion

Checlk For correct orom coding, sese paos 45, Chesc ks
=

Repair Method

. both  sdos
leam.

1 IF prom iz o.lk. malke =wwe th
commector and weorads cormmecthor i

LI

= Checlk  linksz on the wueorade are correchtly
soldered in the LD position.
= Fi = 336 OHH.

< Fz o= 28 OHH.

o

I¥ oresn soresn Ffault refer to Eig Eam Test.

b
Causze of Trouble
Fom Boarcols
Check Point
FEATCFM min 9, 53A, T4LE2VIM of MTH
Regair Method

1 Tups Rowm 2 whilst probing pin 2 of main FPCE -
location SF.  Look For pulss

= IF¥ pul=ese iz sbsernt, checlk Fos washer o7
o L

unclerzicds of board - unoders TIF 2955

Checl pal chip omn MTH.

FTH Seroice Marnual



4 Checlk links & ard 7T oorn MMTH.

andd azzociasted cirowitrug.

Check Points
Az albouve.
Repair Methods
FAs albovse -k

1 IF imtermititernt Fire we modifu timing chain

=EE pans S5,

o

Cause of Trouble
Frimher

Check Point
Je Primher oo

Repair Method

S ook clossly st the 27V2 (578 om mothsr  bosed

41

1 EBs =ure That the fault iz not the erinbee

it=elf o the interface cable.
= STROBE should bs Hi.

Checl: Printer data lines (FPRIG-FREDT T
274 and on Jo.

4 Alzo check pirns 11, 13, 15 and 17 ofF 4D
Tl mEadd,

5 lesz likely-checl the P4L574 For STROBE.

TALS

the

MTH

Seraslcs

FMarual



MTH

Further information orn the UM 1288 Modalator.

The Pal-FModulator iz wssd to encode the E-Y, B-Y armdd ¥
signals Ffrom the MTE bhome computsr and Lo modualate thew
tomether with the =ound =ignal to o2 hiolh Freousnow
CEIL. 258 MH=z.

]

F-% and B-Y are called the Chrominance signals
All the informetion sboot the rightress iz
=zignal called the Luminance signal.

The Pal Ercoder iz buailt e sroond the LF 1289 and
LHlzss. The LMH 12289 irmtegrated ciroult receiuves th
¥ oand B-Y =zignals From o the video processor anod o
the colow  =iomnal to the Modoalatboe. This ones 3
receives the Luminance  sional tHy From the widso
proceszsor and the audio signal From the Yedt (SEY 0 and
ErodiceEs s composite sional suitable For the arntenna
it berminal of a2 TV receiusr.

w +
CND > @

R.Y
»

v.n.p B8-Y
” »

»

vy vey

YIDEO BOARD—

Thugy &
x AUDKO

Fig i shows a furnctiomnal bloclk dizoram of the sustewm.

I |<—COMFO!ITE o/

@

@ ¢—————1— CHANNEL ADJUSTMENT
( SHOULD BE SET ON CHANNELY )

!

LSOUND FREQUENCY ADJUSTMENT ( PALA ¢ MHz . PAL B 3.3 MHz )

I ° UM 1236
l

CADLE COMPENSATORS { SHOULD NOT BE TAMPERED VITH )

Seruice Marnual



Tezt and sebibing procecures of UM 1288 arndd wvideo bosed

1 Bz =ure that gour TV ss=t, MTHE comouter amd arme
ohher test eguipment 1z switcked omn a2t less )
an howr before begitming the testh.

= Commnect the MTH computer to the TV ==t by the
asrial cable.

Zet o the TY =et to charmmel 38 of the 4V barndd JUHF
to obtain the bezt combidimetion of sounod and

col o, o

<4 Hith the aid of a2 Ffreouwsnow meter, checlk the auddio
TR LS ] it dFoe PAL A ounitsr it i not & MHHz
fualuess allowsd: 3.99 - .81 Mh=y  fturn the  sound
FE S ST adjustment coil CFim idi2 o gRat
FModulator Lo =t it.

i

Thee  wideo carriser iz now ==t by 2 reziztors
FLTITIATIE AT =sries 2t BEYL da 18K OHM s AR OHPEL.
These  resistors can be replaced with a2 1K FH=

variable reziztor.

[y]

The tuwo brass screws it the modulator (Fig i3 ares
cable compenzators and shouldntt reallu b
tameered with.

FOOTHOTE

=tz om the MTH 1t 1=
F.C.B. From the sohh o
= hirouble shooting ouics
ce the Motlher Bosed  and

biilst carerging ogt amg LTe
acdizalble to detach the Fothe
chaszizs. I+ after Following
wiond =Hill hawes problems - Bl
refer o Manufacturesrs.

R

P

1

HME: A charmel adiustrents carried  ogb om thus
Fodulator  should be domne with  the asbomatic
Freouencw =uwitckh of the TV turned of .

Im the seert of 2 TV not having an &FT switch
disregard this foobnobe.

FTH Seroice Mamuaal
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44

Link arramnoermernts andd PAL colow coding

1. FMTH 588 - 48000-.84 with 32k H Ram chips.
ye \L
2 ——8 H [ J & S—

LINK 6 LINK 7

F—
N

= FTe 530808 400004 with 32k L Ram chipes
4 e o—o0 L

2e—e oH e o o—=

LINK 6 LINK 7

il
e
o
0
polly
il
=
i3
Koy
i3
=
X3
-
X3
o,
X3

HESEE with 22k H Fam chips. Links & and

4, FTH 500 40008-.85 with 32k L Ram chies. Links & and
Toazm poirnht 2.

T

g FITH 5342 488004 - odls

LINK 6 LINK T

EN]
=
]
e
I

12 4PRE-85, Links & arnd 7 azs point 5.

T
i1
4

T FTH 588 4008988 - 22k, Links & 3
2 oandd <4,

as polints

il
=
4
[...:.
I

S
RN
XX
KX
=
T

..... - izl Links & s polint .

i
T
w
4

Seruice Marnual

212 FUSES

|
|
|
|
|
|
|
|
| ——BLLUE FAL
|
T =
|
|
|
|
-

124 FUsES

T

|

| ~EHITE PAL
z

| Bl

_

212 FUSES

T

z

|

P -YELLOR PAL
z

| Bl

_

|

| -RED FAL
I 212 FUsES
HHITE PAL
FOR HT=588

FED PAl

|

|

! -

|
I FOR MTHI1Z



FROM CODE FOR MEMORY EXPANSION BOARRDS

MTx SR

Qi
PR DER D

2LH
P DER

CHH

CREE Sek

Oled
DL o T S

oElas
DL o i Rt S

CMFE ALER

MT= S12

1t
DL R R

1LH
DL R e

1HH
DL R e

18128
CPIFH 192K

14128

CPIFH 2B
18128
CPIFH 448K
10128

L R s

CODE DESCRIPTION

1 RO OF =

S ROMS OF S0

1 ROW OF 22

1 RO OF 32& LoAMD 4 ROW OF 22K H

1 RO OF 2

= FOkS OF

1 RO 22K
1 RO ok

= ROWS OF
TO RUM I
= ROWE OF
TO RUM I

AND B4128
2 ROWS G4k

CODE DESCR

1 RO OF =
= ROWS OF

1 ROW OF
1 RO OF

1 ROW OF =22
= ROk OF 32

2 ROWS OF &

TO RUH IM
= ROWS OF

TO RUH I
AMD 14128
= ROE= OF

TO RUM M
AMD 14128
1 ROW OF &

=k H OR
=2k H

L aMDb

b

COMJUNCTION WITH olzs
b

COMJUNCTION WITH olzs

IPTION

=k L OR
=2k L

w L
o LoaMD 4 RO OOF 22K OH

“H OR

COMTUNCTION WITH 10d22
b

COMIUNCTION WITH d0d22
b
COMJUNCTION WITH 10122

AMD 1128
4K

MTH

Seraslcs

FMarual



MTH

4

Timing chain modification

I October- 1954 Memoteckh altered the tTiming chain
circuitrug duas o oocasional Faulits ococwrring aFher about

= hours of use - and oo Filre e PeSponsSe. Cemmper wET

Frunmiit it condunothion with FoDo=E. 2

e haove =zince wee-deted 211 o umits to itcorporats
thi= "modiFication' . FMTH 4805085 P.CLE 's are aexempeh
From this modification dus too the +act +that

madltil lavered bosrds are gsmrerally nob affected.

Howswsr oo maw Feel the nesd to replace the timino
chain with  the modified ocirowait 1F o TR iz
=uffering . from  intermittent Fire ups de.owm. 1 Fire e
Failurs in less than 3 attempits comstitutes a2 possibhle
Fault im the fimitm chain cirowitewgl. The  diaoram
below  shows  whet components haoes o be chanoed and bo

phat valuss:-

Fid 28 Obm resistor to be replaced by a2 3380 Obm

I

Pl

mEElE

Ce 28 capacitor to be replaced by a2 33 pF capacitor
cor lefh oowt completelyl.

6A
PAL R14 6302 RESISTOR TO BE REPLACED BY A 33092 RESISTOR

0u

ov MPX ov RFSH

Cé6 63pf CAPACITOR TO BE REPLACED BY A 33pf CAPACITOR
( or left out completely )

Seruice Marnual
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XTALI
ci :
{} CUT OUT AOTH PUILL
27pt RCRISTORS &
LYXITFS LEAVLC OUT, LA
i
REPLACT %00 RY) R)2 o REPLACE 400} I
wiTH IO A A WITH JKIN RESISTOR 1
RESISTOR 3400 600 ST i R
* * » Fyin0
* 2 | ey . 3 & u[\g "
— 0 > CIYPHI
! “nt 304
06 306 304
7
L i + CT1C M
‘. 8 VEREEER § W 5 — [54 { o
504
REPLACE 9N SN74 308N WITH A TWHCOMN
weow | :
1) 12
in + M1
304
NC' NC NG K1)
?
. LI R
- —>{pown QA QR QC On
Yol up RORROW " I
LD
12
NG CARRY e

M3

Le
A n [ "N
— -l-l ||n | [ W
ov ov



Flastic back panel.

Fod Wwill Fingd thet wowr TWeMomitor picture will teare

] g
pobslbnle 1F wowyr plasztic back pansel doss

ot e

i

Earth straps

b 4T capacitor
a7 pF
=
HI-FI SQCKET 1HONITOR SOCKET
i ]
(org
m o
SINK / \_/
SINK
TS /:\ : —— EARTH STRAP

12v| sv [] TIP
REQ | REG | [ 2955

IMTlustration of aszsembly of pouse transistor.

— 4 Nut ——-———-D
nl'.l.'t.‘l:‘l‘ﬂl‘l.l::g:l"‘“ u\aulaﬂm ———t -;.
i . asher
y O ¢ O /-L-\ ‘ ;i"l”!i
l2v | 5v || jggs | [ 16vCAP b !
o e o e o R !

‘( 4,700uf 16v TJ res 1

NyloaWashef ———

1
3

Allen Boll ———— E

Fig.2 =

_{Fig.1

[
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PARTS LIST FOR THE:

MTw 512 B4
RS232 I.F
2k MEMORY EXAPANSION
ROM EXPAMNSION

FTH Seroice Mamuaal



Py
RX]

MTx LOADING STAGE 1.

MEMOTECH ITEM DESCRIPTION NO. - FCB COMPONENT LOCATION
PART NO. UNIT s COMMENTS

COMs CHOMD2F = blaw Canom D Tues = J4 .5
H= H=E1 Heat Sindk 1 H=E1
Irzll BLIZH Irsmulating Bush 1 et

Ir=L PARD Irs=ulating Fad

!....l.
L]
g

MUT  FEHERSH P2 Hes Mut

G REL REE

FUT  MEHERM M Mulon Mot I

Boh

FCE  4PEE-54 4EEE-04 PCER

FEG  URV2ES UAVEE5CKD 5u REeogulator

l‘.'a.

RGZ
REG UATS1Z  UATSL1ECKC 12v Resulator 1 RiEL

SCREE HEsEH FEE Dome Head Screw

I I B
SRR FzE M22 Mulon Fan Head Sorew 4 .

TRL  TIFZ2EE TIFZ253 Transisztor

!....:.
i1
J

BEH FEM F2 Mulon blaskher

!....l.
L]
g

MTH LOARDIMG STAGE 2.

MEMOTECH ITEM DESCRIPTION NO. -~ FCE COMPOMEMNT LOCATIOM
PART NO. UNIT s COMMENTS

e S 5 M 2V Ceramic Flate Cae 1 Ciz

oAb PREEEE Dot Ceranic Flate Cap 1 L
CAF o FREo47 4FeF Ceramic Flate Cap i 5

e S ot Ceramic Flat

Hi
]
T
)
1
08
il

I K M 2t Ceramic Disc Cae < Ci-04

FTH Seroice Marnual



[l
e
e

CAFPC MFEg4y 1Pt Ceramic Disc Cap i

e
1
i
[x]

CAFE AdVERls SVEEF o Aeial Cap

CAFE REElolc 18 dews Radial Cape =t

Iy
DRI A
-3

O g b
W o

[EXRAN N =

L

CAFPE RFEBlaezs 1880F 250 Fadial Cap 1

CARE R4vVabls ATEBLF low Radial Cap 18mm 1

)
Al
[N

CAFF MFE18g 188 Polusster Cap = AT L0522, 054,055,
! =§:'~l =l

CAFS MFE04T 4V Sikbitat Cae 4 CY-ie

CAFS MFg1oE 180nF Sibitat Cape 15 Cle, 018,021, 023,
CEd-02T

CAFT UFZ21e Z&uf Tarmtalum 1w Cap =

T +FOD AV FODEL

COML. SHUMTEZ 2 bag Shumt CJumeesr s i LR=

COML WIRE Mire Link 2924 Sk 11 R O s e PO T
=L g Ll

To4n, 18,11 ,RES
COMP DIME £ bWawg DIM PCE MT 1 Jo
COMP HDILRS4 34 Way DIL Ref Header 1 JE

CoMP HEILeZ L Hesdesr Tin 1 Lo

ful
-
o
i
i
)]

COoMP HEILes o obag SIL Hesdsr Tin 1 J1d

COMFP HEILZD 28 blaw SIL Hesdse Tin i J1

COMP HEILRDS 3 baw SIL Ferm Headse 1 J13

coMzs DILEE 268 baw DIL Soclket = N )
CoMs DILER 28 baw DIL Socket = 0, 104
CoMs DILasl 28 baw DIL Socket LAF 1 1045
coMzs DIL4e A8 blaw DIL Socket 1 1040
CoMs DILSal S48 blaw DIL Socket LoF i TEF

IS0 K

5 e Bmm FCE Moumtinom = J2..I3

ChRelL 48, a8V

4
'..A.
@

EETE MHE Crustal 1 =Talks

FTH Seroice Mamuaal



CR=L 4. 880 4,888 MHs Crwstal 1 =Talkd

DODE 4884 IM4bE4d Silicon DHode 4 Did4.Dde. s 012
DODE IrMdl4s IMgids Silicon Diode 12 Di-Did,.01=

DODE IME3482 IME4E2 Silicon Diode = DaE. D047

DODE Z40W7 37 Zerer D ode 1 =0

DODE Z5Wi Wl Zener Diode i R

DODE Z5We ‘e Serer D oode 1 I

IT s
n
T

FE £l Feri-ite Bead = 0 0 I R I I
FLSE HLDSZZD ZEmm Fuse holdsr PO OMT i Foi

LS 880 ST AL SEEM 1 o=

ICLE 2884 ST AL SR = e, 1018

ICLE se ST ALSEEM i I

ICLS az2v SHTALEETM 1 15

ICLE 8%4m SHPALEY4RM 1 NG K

ICLE 1=2 SVl EEN = T84, ICE5
ICLs 157 SHEA4LSLETH = I0le, IC24
ICLs 1=z T I R 1 1024

ICLE 244 SV AL = IO, I0e, T2
ICLs 273 SHPA4LEEVEN = oz, 102

ICLs =273 SHPALEEVEN 1 14

ICLE =274 ST ALEEV AR = TEEY, ICE9, T0E3
TCHC 4870E ChEET BOM CHOS 1 Idis

TOMD sYede2aM SHNYe4890M CSoumddl 1 1C=6

ICREA ledile Glle-3M 1k T RAF = TEEe~-1059,
IC041-1044
ICRA 243Ved SVed-208 cdll T RAF =
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0 P4HCE4 TAHCESA OO 1 Iﬁ:E
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FOOR UFlz2es

FE=

o
il
il
o

RES

HER]
HER]
o
A1

FES 5o

HER)
XX
Ea

FE=
RES
FEZ  HEgzZ. 2
FE=
RES
FE=  HE47
FE=
RES K220
FE S

Blgklz. 5

SCRW 4487,

S RUR

SFCRE 44812
ST ZEOMHOFF

TRL  TLeZ1CP

Edzas Modal ator

23 OHM L-4W CoFILM RES

B OHM Lol CoFILM RFEDS

Sl OHM Lol CoFILM REDS

AR OHF L9 CAoFTLF BES

ZKZ OHM 1.4k CoFILM RES

SR OHM 14l CoFILM RES

AR OHM 1ol CoFILM RES

1k OHF

e

Skl CAFILF RES

A7 OHM 1eodll CoFILM RBES

1kl OHM Lol CoFILM RES

S2Ek OHF L9kl CAFILM BES
18R 1-.2E CoFILM RES

448 7.

Mol om Sorew
Fublber Slesving D40
S48 1020

Mul om Spacer

oFF =i ok

= kay om -

TLE=Z1oP

MTH LOARDIMG STAGE 3.

MEMOTECH
PART NO.

ITEM DESCRIPTION

pR)]

MOTIL&TOR:
R17

Ri4,R15

Fmd, Ra@

RiE, R, RS, REE,

Rl el
Fadd

RI,RLZ,REE,R3L

Ri-REo,Rig,,B22-
F25 R D9

i 5,

Fle.R3E

BOARD SUPPORT

r51, 056

FralL BOARD SURPORT
Sl

Ic

o

COMPOMNEMNT LOCAT ION
s COMMENTS

FUSE CWRESz01
FLUSE GE=2. 15/

TCHG

TOMD ZzomCPU

[ T

SEmm Fuss

2.15 AMP 28mm GEF

DAL WDR

SEEm CRU

Fod

Fal

146

TEF
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MTH

ICHD Z2o/0TO

ICkA 14l4

ICRED

SELEEA

ZEEm CTC
FAal 14l 4-20H
FOF 1eB MSFEZ8128M

L R L e

HMT= PAL VIDED BOARD

HMEMOTECH
PART MNO.

ITEM DESCRIPTION

104
T4

1045

COMPONENT LOCATION
s COMMEMTS

T
Il
X
il
il
il

CAP

CAFP  PFE@E

.,..
x4
=
)

IR

i)

CAPC MFagzz

CARE Roglolds
CAFPE RFBE2235
CAFE REE47 i
CARE RElaezs

CAFF HFale

CAFRT FRFa554E

AL

COML. WIRE

COMP HzILREDS
CoMzs DILisdl
CoMs DRA259
Oz HEILBSRE
CR=L
DODE Z3W1
TCMHC 48128

ICMHC 481l

Seraalos

4.4336179

Ceramic

o CEramic

Flat

FoCeEramic

i

18 dow Radial Cap

S S350 Radial Cap

47F dew Radial Cap
188 250 Hadial Cap
188

Folusster Cap

=

S 0-40mF Trivmer Cae

Wire Linle 2924 SbG

4 blaw SIL RFoA Headse

Flate

Flate Cap

12 bWaw DIL Socket LeP

T

5 lelang

SI1L FOA Socloet

4, 4722512 MH Crustal

Wl Zerer DHods

Tt B T e o R

ChEaiaebBOM CHOS

FMamual

blaw FEom FCE MT Hesdse

C45, 046, 56
T

MOD 15

T4z, CES

=g

I 5

1
o
Y
m

1
T
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I T T Ny —
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0
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L
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TOE0

IOTr

I07THA

IDTH

IOTr

HUT

FCRE

FE=

RES

FE=

FE=

RES

FE=

FE=

RES

FE=

FE=

RES

FE=

FE=

RES

FE=

TRL.

THL

bEH
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A44BHEHM
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o
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i
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3
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£
]
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1
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FEELH
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FEEE . T
A
FElE
FEZT
R
ZHEee4
ZHITEs

SAEkAEH

LiHde

4.FUH FAxial Irndactor

=

SEH Asial Incuactor

Z3H Axial Indactor

188 H Axial Indochor

S48 Mulomn MHat

MTH

el

Sl

Frl

LM

-

1

WIDED Boarc

e DR T

Loodll CAFILM

Loodll CoFILM
1ol CoFILM

Loodll CAFILM

FES

RES

FES

FES

RES

1R OHF L9k CAFTLRF BES

15

O o4kl CAFILM RES

1k OHEF L9kl CAFILM RES

IR0 OHM Lode MoFILM BES

ZHE
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-2 B N
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-

e
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i

OHE dodl CAFILM BES
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465 Mul on baskher
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e
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i
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MTx KEYBOARD

MEMOTECH
PART NO.

ITEM DESCRIPTION

NO.~
UNIT

FCB COMPONENT LOCATION
s COMMENTS

COrML. WIRE

COMP HEILREZE
LI e s s
EEMNT FHLFTA
FCE FREEDLGS

ST Ml -2-0M

MTx KEYBOARD

MEMOTECH
PART NO.

blire

28 baw SIL ReA M

Link 39-.24

28 Baw SIL HED

FED Switck Mourmting Flate

FED 8i-84 FCE

FL~-2-CHF Feubozerd Switchk

ITEM DESCRIPTION

i
1

G,

NO.~
UNIT

FCEB COMPONENT LOCATION
s COMMENTS

ERTF BE8liF

o o S e

KYTE 1814F

ERTR dizsF

ERTR ZE14F

KYTP 213Z6F

KW TR 3E17F

KYTP 3173F

ERTR 4811F

ERTF 4iezF

ERTR S811F

KYTE 5

h
s
[y]
Py
s

-
L

-~
23

Seruice Marnual
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FARREOR LEFT

e

HOEE

FARREOR BRIGHT

ARREOE LR



ERTF

KR TR

ERTF

ERTF

FYTF

ERTF

KR TR

KYTR

ERTF AE

ERTF

KYTP A

ERTF

ERTF

EYTF

ERTF

ERTF

EYTF

ERTF

ERTF

KYTR

ERTF

ERTF

EYTF

ERTF

KYTR

EYTF

sE11F

E153F

TELLF

TL63F

SEL1F

S163F

BEEEF
BREaF
EBE1F
BLAMEF
CosaF
CEZ1F
TEEEE
DlEaE
EQEEF
EozaF
EozdlF
FosaF

FoolF

T
Y]

FESEF

T
Y]

|
T

DEL

T
|

To- PRGE

ECL

i
)

)
i
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£

ALFHA LOCH
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BlLaMe FEYTOR

CTRL

I

E=C
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Fi
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o
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-]

Seraslcs

FMarual



i

ERTF

T
T
Y]
il
T
il

KR TR

T
T
[y]
o
Y
'T]
o

ERTF

T
]
1]
0
T
-
£

ERTF

T
[y
Y]
[y]
&
T
T

FYTF

T
T
Y]
=1
T
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T
T
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ERTF HHESF = - -
ENTR IS8R I
EXTR JoBeF J
TR JJ80F £ - L
FYTR JJEZF o ]
EXTR HBEoaF b
EYTR ERESEF S
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EYTE CEEEE o

s o S =

ERTF REZ1F FET

o o S =

s o S P SHIFT

ERTF SPRCERF SRPACE BRR

ERTR TogeF T

s U

ERTR VOBEF i

o o S O 3]

s o A

KR TR YEEEr w

ERTR ZogeF

I

=Bk GTa0 SPACE BaR KIT

MTx POWER SUPPLY UNIT

MEMOTECH ITEM DESCRIPTION
PART NO.

CEL ZM ZF Mains Cables UK

CEL 108 18cm MHMains Lead

CEL DIMs & Fin DIM Pluag iM Cable
HFTE FSU Fol 228248 Label

Foll o CARE Fowsr Dupely Case T & F
FiBROFT Lozt 2wt Rubber Feet
ZHT 529 Mainz Switch

TEF  228WMTH Z2EN FMTH Transformses

TzR =T Fubsoer Transdtor@ese Sueeort

NO.~
UNIT

pRj]
]

s COMMENTS

MTH
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FCEB COMPONENT LOCATION

FMarual



MTH

T

MTX REAR PLUG ASSEMBLY

MEMOTECH ITEM DESCRIPTION
PART NO.

CAF PRFood’T 47eF Ceramic Flate Cap

i)

COMF EYE4BR 4BF Crimped Buslets
COrP BHCOMT EMC Chassis MT Socbket
COMFE HIFIC Friomo Socket Mot Fisxinog
COME SILBadas 4 lawg Cabls A55Y

Frll WIR.SE LA Black kHire

FLD RERPPMTH FTH Rear Plug Moulding
FLD REZEEOV RE2

iy

= Flasztic Cooer

MTH FIMNAL ASSEMBLYPARCKIMNG

MEMOTECH ITEM DESCRIPTION
PART NO.

EFLH HTH Lett Hand Erd Flate

EFREH MTH Fight Hand End Flat

i

=eE

ExATE MTH E

wechiom MTH

ERSTT MTH Top Ssction MTH

FLOOT FUBSH Fowlded Fubber Fest FMTH
FUT  FZHER Mt

FBER FT 1o2t 2087 Hubber Fest
SRR MZ2EH Fiog Dome Head Sorew

SCRER FZlEHA FzlE Hes - H

ac Do

i

SCREE MFzZlaePH Fzle Fan - H

acd Soren

i

Seruice Marnual
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UNIT s COMMENTS

NO. -~ FCE COMPOMEMNT LOCATIOM
UNIT s COMMENTS
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COrHF

COrHF
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FRE

STHF

STHF

STHF

HFTE
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MTHELE
JEE.5
FHOCAR
S1EUE
FT ROV
MTHE1E

Sy

1

o

= T

o

FT=E512

MT=REAR

FMTH 512 Bow

Z2.5 Cable Jack Flus

[

12 UK Gusrarbes Caro
Flastic Cartridos Coose
FMTH 512 FPolupack

MTH

i
i
w
d
L
i
Yot

1

i
i

FMTH 5312 Serizal Moo Lakbsl

MTH

el es Brockhure

i

MTH

PRy ]
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~
i
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i

e

Fear ID Labsl
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MTH RS232 IF

MEMOTECH NO. - FCB COMPONENT LOCATION
PART NO. UNIT s COMMENTS

ITEM DESCRIPTION

MTH

CAP

CAFE

I

COrHL

COrF

oM

I R

N

oM

I R

N

DODE

I

ICl=

o=

ITLs =

ICls 2

FCE

RES

FE=

T

FFE0E

ot

Foslodc

MFEE4T

SHUMTEZ

HzILiz

EDGEsD

niiLid

niLze

DIL4e

HOIL =8

HOTL &z

IM4145

B

it

HMETHEEE1

wice

SeeF Ceramic Flate Ca

47TF Sibkitat Cap
= bay Shormt CJumpsr

12 blaw SIL Heasdse
SE+ZE kbauw Cormmesctor He
14 el DIL

S boeh

DIl Socket

=6 oy

DIl Sockst

461 lelzy

S8 ke DIL Headse
2 bag DIL Hesadsr
414z Silicon Diods
ST LS5

SRTALE2EM

SMT4LE244M
SHTALSZ4 4
SMTALE245H

RFozzz PCE

AROHM 1.4 CoFILM RES

AHOHM Resistor Mebuorl

FMamual

=]

ok

fu

Cl.Ce.Ci2.01
I T

CS-C11

IC12-1C14
o=

Icd

Di-05
1046
o=

ICE
TE5, ICF

ICe, 104

Fi-Fad

FHL



RSz232 I-F TESTING

MEMOTECH
PART NO.

ITEM DESCRIPTION

T
[EX]

FCB COMPONENT LOCATION
s COMMENTS

Iz

=]
]
l—'!.
o
o

I

-J
PR
=
i3
i)

Ic SEElERT

TCPA 14l 4

e R ey e

e R e

ZEEE DART

FAL 14L4-2CH

RES232 I.F PACKING

MEMOTECH
PART NO.

ITEM DESCRIPTION

ICi=
012, 1044
Icd

s

FCE COMPOMEMNT LOCATIOM
s COMMENTS

FATDY CELSRAY

sy CBELEkAY

Bl RDEEZ

Frol BREzisd

FUT  MEHERH

FRE RZ232

SCREE FZEDH

=THFP 141

STHF 2B

Tz AlLlRZFM

BEH MHEkiEH

FMimi Grip Folu Bag 2 lrodsog

FMZ Hes Head MNat

tm E2EE FPoly Pack Pair

FZ 2kH Dome Head Scorew

i
£

= 232 IoF -82 Bool

rial Mo, Label

i

= Allen Hew

FMZ Sprino basher

Je

!...Zl.
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32K MEMORY EXPANSION

MEMOTECH
PART NO.

ITEM DESCRIPTION

NO.~
UNIT

FCB COMPONENT LOCATION
s COMMENTS

CAR FRaady

CAalk FRages

CEFS MFEET

oL WIRE

COMS ETGESE

COMs DILds

R =

ICLs 157

ICLE 244

ICFR =261

TS SEmTae

TS FamTT

FCE FEFERST

FEz ZEuR

RES 28R

32K MEMORY

MEMOTECH
PART NO.

17eF Ceramic Flate Cap
oot Ceramic Flate Cap
4FmF Sikbitat Cae

Wire Link

DEFZE ey Commsctor

iz Pin DIL Sockest

ST ALEEAM

SMTALE1LETH

SHTALSZ 44

EnEl -4 PROM

22 Partial 0O Rams

SMTAEETH

FTH Memora Expansion PCE

230 OHM 1.4k CoFILM RES

soE OHF Leodl COFILM RBES

ERPANSTOM

ITEM DESCRIPTION

MO. .~
UNIT

ICiS5-1C22
o=

ICS, ICE
104

IC1
IC7-IC14

e

i

FCE COMPOMEMNT LOCATIOM
s COMMENTS

Bl RoD2:2Z

Frlo BRE2l.s

FPRE RZ232

STHP 164

HoSsrueics

FosEs Bos
FMimi Grip FPolu 2 174 =g

Fo22s Poluescl

FMemory Expansion Boollet

FMamual



T
pa

Tz AllREFM =z Allen Hew 1

ROM EXPAMSION

MEMOTECH ITEM DESCRIPTION NO. -~ FCE COMPOMEMNT LOCATIOM
PART NO. UNIT s COMMENTS

CARS MFaa4y

COHPF HsIlez

oML SHUMTER

oL WIRE

COHs DILzs

COMs DIlEs

COHs EDGESS

DODE IM4148

ICLE B84

ICLS 273

ICPA 14l 4-20H

FCE ROFEz0L

FE=

SR

FES B4V

47t Sikbitat Cae

blaw Sl Headse

2 bayg Shorh CJumper
Wire Linlk 29.24 SWG

26 bag DIL Soclet

28 ke DIL Soclet
DEHZE bay Cormector
IM414z Silicon Diods
ST LS5

SMTALE2TEMN

Al 14l 4-20

FCE ROM ESPAMSION 82-81
ZEE OHM el COoFILM RES

AT OHM 14l CoFILM RES

I BN

L S I

Lo.lo
41,5181, Fl. 18
ICS

123104

JE

D~ MO0 48
17

ICE

15

FOD A

i
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MTX 500

APPENDIX5 ELECTRONIC CIRCUIT SCHEMATIC
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RING SYSTEM

The MTX ring uses channel A of the dart.

If the ring is installed, the baud command must not be

used for either channel as the dart is initialised differently for the ring. Channel B is not used by the
ring and is available as serial I/O port. Node commands are provided to set the baud rate and data

format for channel B.

COMMUNICATIONS

BOARD CIRCUIT DIAGRAM
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