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[, EXPLODED VIEW AND PARTS LIST

NOTES:

® Parts without part number cannot be supplied
o The A mark found on some component parts indicates the importance of the safety
factor of the part. Therefore, when replacing, be sure to use parts of identical designa-

tion.

® For your parts Stock Control, the fast moving items are indicated with the marks » %

and *.

* x GENERALLY MOVES FASTER THAN *
This classification shall be adjusted by each distributor because it depends on model
number, temperature, humidity, etc.
® Parts marked by “@®” are not always kept in stock. Their delivery time may be longer
than usual or they may be unavailable.

Parts List
Mark No.

Part No.

Description

AWZ1172
AWZ1186
AWZ1177
ACG1003

O DO =

A %

Ak
Akk

ATT1030

ASG-546
AEK-121
AXX1004

Woo -] (2]

10 AEC-613
11 ANB1059
12 AAD1083
13 AAK1145
14 AAY-304

15 ANE1054

A 16 AEC1026
17 AEC-441

ok 18 AXM1004
19 ABAIOI13

A 20 ADG1007

21 BBZ30POBOFZK
22 FBTAOPOBOFZK

23 NA4OFMC

24  VBZ40POBOFMC

25 AZN1210
26 AZA1043

AV SW assembly
CPU assembly
Regulator assembly
Capaci tor

(0.01/aC125v,C1,C2)
Power transformer (T1)

Push switch (POWER,S])
Fuse (1.6A,FU1)

Floppy disc drive
(FLOPPY A)

Foot assembly

Front panel assembly
Push knob A (RESET)
Disc cover

Push knob B (POWER)

Bonnet case

AC cord stopper
Nylon rivet

Fan motor

Screw (M4x35)

AC power cord
Screw

Screw

Nut (M4)
Screw

Panel
Button

Mark

No.

21
28
29

31

101
102
103
104
105

106
107
108
109
110

111
112
113
114
115

116
117
118
119
120

121
122

Part No. Description
VMZ30PO6OFMC  Screw

ABH-168 Door spring
ABH-034 Door shaft
AAH1011 Cartridge door
BBZ30P100FZK Screw

Terminal (GND)

Rear cover
Cartridge holder (F)
F.D. support flame
Rear panel

Panel stay

Bottom plate

F.D. holder
Transformer flame
Right flame

RGB assembly

SW assembly

Connector assembly (1)
Filter assembly

LED assembly

PCB holder

Binder

PCB support

CN angle

Connector assembly (2)

Guide rail
Connector holder
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M5L8251AP-5
M75188P
M75189AP
MSW1793-02P
SED9421C0B
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3. SCHEMATIC DIAGRAM

ey

2

4

AV SW ASSEMBLY AWZI172 i CPU _ASSEMBLY (1/2) AWZ{1 L o= - - r
- ISYNCHRONIZING ICZD4 (1/2) tBURST FLAG PULSE GENERATOR . i
[{l 1C301:VIDEO SWITCH SEPARAT | ON Aikibe +5VL9-| l . Q201, 204:VDP S
< s oS RS CSYNC COMPARATOR U Heay
] ~ * czasl_] I 220 lcz204(2/2): | ov
[E xj_coazs 1%3‘25 = = o 0.1 ; 1 PEDESTAL *SUPERIMPOSING
i v
I D301 ;r ’?/no v7£e 'Ir o 18 SRel sk g ,(JAM g peo! =3
e 2-?/010 B c304 p3zs T c305 s of ZEZRE/CE |1 |GENERATOR oy R204  laz04 Rz0l 3seMHz_ S=msov
. -] EXN a7/10 R317 [[110/25 2RD 1k
T X — 3 $slex 2 1204 ov
w307l 14 2lx2_o : 03 5 & (2/2) ke B o ERT T
7/
* o302 LxE o S5 Ia»-ae-——@ R320 0304 y 20 Gy_ VSN v I
1c301 ki 83&63 o0 =g BFP 1C205(5/6)  pogy = I 21.48MHz g,
9303 2|vo i R319 EXT 1203 (2/4) 470 v ic124 (1/2)
c30 c30 R321 EXT SYNC 10 1 a 3 ! oV
R304 amo wlyi o 470 32200pT 2P T5i6k  (resnfremS N G022 g /
_— St 5lyz 13 0305 r L R323 j f lczse 1c205 6 CSYNC
r Rgoa zzozT v 11v3 2 allo . O BUFFER 717470 ] [ 0 0255 3 5 xc203(1/41) ;47009 (2/6) W / 5 HSYNC/BFP
V (VIDEO) D304 o sle Q305:VIDE viocow ] _o-a l ',:50 \1c205 V SYNC / 7 / 8 CPUCLK
1Vp-p/750 e VSS INHI ggsi ‘ i (3/6) ; 3 XTAL 1
305 8 3 ’ 1c301~303 TC40528P | | | @® |57 "% sy 4 X TAL2
€303
R306 G200 G 1C304 M5218P J 1.,
iN3 (E 2 =a A B |INPUT SELECT | IC305 pPC78MOSH 1 1 EXT SYNC 223%8
R30S R309 D‘-’a‘l9 ojo| x YO 1IC306 NJM7SLO5A
= 2ok L] 343 i o] x Y1 Q301,302,304~307 a214 _—
1 e izou oft] x Yz 25C17408 2 150
L) [N S Y3 VIDEO R262 T
. R3z4 366 |- linsso Q303 25A933S o | 1Cc203: 4L721?F"‘§ _L%z.z‘s o 2 =
= oum, INTERNAL
Q306, 307: Q308,309 2sc2878 ATERNRE, lx s s:a:p < |
=8 BUFFER D301~325 151555 SYNC C232 7 47 = -1L202{R230 /
r3zs c3lo i< . t v SWITCHING o " Juw I ]
L 1 1/50 Bt T % c33 1 2 | | g o202 WHEN ALL WHITE
- HE! H + > 330 b ot C328~-333.335.336. x.couz c°3313 ‘JT c230 H 1 - Q202,205 i
R327 0.1 €339,340.346.347 B =o0.0
535% 3220 p308 ’; 'I' : ACG-044 ‘;I; A ] sz§ BUFFER OEVT
. .8Vp-p
R3ze  C3M1 1 e |7 s |7 rlwigrol ?\‘G c228 @203.206:
Nz LA VDO, - MEE, Y20, ye€ 28 27 26 25 24 23 22 21 20 19 615 ] 00! RZ"; G BUFFER
L r F oo SR3%0 L 4g t]xo 121Y0 C. M, /6 Xo X0 GND cKk vec CK GND vco vee Ve veo
;235? 220k p3p 5|x1 :\c @iyt i\c R};f SYNC SYNC CK OUT IN 3 OUT 3 oOuT 2 BIAS : -
PERT o3l 2[xz g o2 slyz o o @214, 215: . G e
IN3 C\ 1k 1/50 41X3 o nivs 0 1333 : VIDEC BUFFER VCC VIDEO ssvgg CLAMP VIDEO VSENS sw PC PD GND 1k
- Saez533 Lig SOUND l i IN TC TC OUT OUT IREF TSt T ot i
2 i1
( 3327220k 50 . 1303 2 4 7 8 [ 7 0203 -
il ?3‘530 > 21Y0 317 [a307 ; © e I E % ,L Q207,208
nN @ a1y i\ga 1750 X5\ 4|5 1 . i ol S .
R 4 B2 L g 1sfv2 i ] 2x2 ! Ici29,(1/3) 0.1 27k 230
R335 SR336 ° e ey 10725 e R355 1 c226
250k 3 220K D314 lvs o o R347 SR3. P alxs o a7k f-,zﬁo .I. e : =% i 1} e
R37 c314 D315 A 220k Y220k 351 3 9 L MUTE 10-1 L MUTE £ ’1 gi %225 1 k (iicsg 150
1750 82— 100k 10 R MUTE X 10-2 A czee c224 O SR2a! [ (NP) J
IN2 N h—J - RMUTE R245. 0.022 750 R243 |R242 330k B
R (’ R3 VSS _INH1 R349 T T |vss w1 ™ ; 1 100k | 330k p i
Seian i = g P v " ;
R340 C315 b3te, AVSW_U&&& 53 avSWO  pco) —F
IN3 (\ T S § 1c302: AVSW 10-4 51 Avswi EXT R2ds ] j w0204
R [ r3s2l_1q AUDIO SWITCH c322 100 R370 a5 =
R341 p 1] cats
szizzm D:MNB szl i 220 LD DATA I l VSENS 1750 |
~ r3es @308, 308: R356 47k Leae i
AUDIO =-l' "izzou POWER ON To.047 Rzz: 13 I j
150mV/ 50kQ D322 MUT ING aE 5 2 l(ﬁfg;" [
1¢ R358 10728 8 1 il
0325 R367 1k + ! Ac304 *c320 ext ., ]
220k (72) g 100710 VIDEO h
bt 0308 + 13 --%3?7 i i 500kHz
1 i d
0324 : I - PASS
ouT & i R3sO i 1 ! P # T R S, b e o a2 £ LONIR
L ¢ R364 Sizk Lrasz ez | | iczot Ry
100K pagz raso S320 ven |11 RGB ENCODER & SUPERIMPOSER e G E
ouT 1 JIec o s L aPc Y R-Y B-Y
- R ¥ R365 R361 : 1_| !SUPER- H.D.P IN vee GND ADJ ADY YIN D‘UT IN I‘:{
ixom 4.7k -—ﬂy— I \VNl‘;é)DSE 23 24 6
- uT
Lc3as itV N
Q309 ;; 022 P MUTE 82-2 el 1t
vioEo 1) 1 i vioeo
E IE[ SIEV
1 1c305 $83
T 1 8>8
| C3374
= = = i 220 I 7
gt 2 5 6 9 8 /10 G:]: 2-1
= . - — caart X 1x +lcaze
z €340 ) 3
I : c3s2 8] AL RS T 'I%33| Harre | C210 1/50
avpio R37! /501 E ouT IN DL202 ]
olLiN_J R3SE 1C306 @ DELAY
25 Jrout ] i 200ns | 3. somne
$301 %
GEene ghae m‘::‘,“ R373 STEREO - 1C305, 306: I
4 cho + R34 L./503 100k I} CONSTANT CURRENT 5
e foe Br] 48 49 *ean
6 R OUT o Y™ Ys o 1750
i caes | SRR - v
85 GND R377 -
Ao o1 BA7230LS Q201,205,206,208,213,215 L201  :LAUSRTK
RGB o2 vioEo in 100 I b R390 J8 8 R257 1C129 (2/3) }ggoz Voo e oS e, acewes
e s % 2 e Y N IC203  M74LS00P Q202~.204,207,209,210, F20L20ZHATRIONE
ofave out o ave e 47 IC204  M74LS123P eziz214 yozon” VRISSVSeTe '
7 : ASS-028 .
2 % vm our T ! ica0s | Ave IC205  M74LS04P 25C1740S e einTeiban Q2L S I
13 R‘is.’) ] l (6/6) IC124 vo938C Q211,216 DTCI24ES DL202  : ATNIOOG&
" By 0326 s A s Ic129 PD5044 C213,223,225,229,232,241 1 ACG -
= T T D201~204 151555
* Roee le o 8 D205 ITT310
o .
] o . Ja GND ) Q216, 1C204 (6/6) :
18 Q311: 4 1 AVC BUFFER
ol D327 YM BUFFER 1s vs sl
] > { I
= R383 3
: : Ys BU
2'rono ok Q@310 FFER H 1
R379
33 l
R2592°2R260 g R261
10k 10k 10k
Q310,31 2sci1740s $301 : ASH-031 L
] D326,327 181555
] - - - -
-
1. RESISTORS. 3. VOLTAGE, CURRENT: 4. OTHERS:_ SWITCH?S: This is the basic schematic diagram, but the actual circuit may
- - Indicated in @, %W, % W,+5% tolerance unless otherwise noted k; kS, T3 DC voltage (V) at no input signal = ; Signal route. $301 : STEREO/MONO vary due to improvements in design.
RGB ASSEMBLY M; MQ, (F); £1%, (G); £2%, (K); £10%, (M); +20% tolerance © :Adjusting point. el . STEREQ — MONO
<= mA; DC current at no input signal The A mark found on some component parts indicates the im-
V E D E 0 2. CAPACITORS: portance of the safety factor of the part. Therefore, when replacing, The underlined indicates the switch positi
by 5 A s position.
R S ! G N A L Indicated in capacity (uF)/voitage (V) unless otherwise noted be sure to use parts of identical designation.

S

e EXT

Sl

GNAL
SYNC
GNAL

G SIGNAL
B SIGNAL

p; pF. Indication without voltage is 50V except electrolytic capaci-
tor.

3

4

3% marked capacitors and resistors have parts numbers.
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{, ELECTRICAL PARTS LIST

NOTES:

o When ordering resistors, first convert resistance values into code form as shown in the following examples.

Ex. 1 When there are 2 effective digits (any digit apart from 0), such as 560 ohm and 47k ohm (tolerance is shown by J =

5%, and K = 10%). :

56082 56 X 10 S61..iiviiiiiaiinnnn RDI1/4PSE1 61 M J
47k82 47 X 103 Y S SR RDI/4PS@ @B J
0.582 ORS..cociiieienciieieeeein e RN2H K
12 OI0......ooiiiiiecicnierese e RSIPT @ K
Ex. 2 When there are 3 effective digits (such as in high precision metal film resistors).
562k 562X 10" 5621 RNI4SRE & @M@ F

o The A mark found on some component parts indicates the importance of the safety factor of the part. Therefore, when

replacing, be sure to use parts of identical designation.
o For your parts Stock Control, the fast moving items are indicated with the marks * * and .
* * GENERALLY MOVES FASTER THAN *

This classification shall be adjusted by each distributor because it depends on model number, temperature, humidity, etc.
¢ Parts marked by “®” are not always kept in stock. Their delivery time may be longer than usual or they may be unavail-

able.
Miscellaneous Parts g;ﬁ?ég;gac;#f);gmb by (AWZ1171D)
Mark Symbol & Description Part No. Mark  Symbol & Description Part No.
Regulator assembly ' AWZ1177 * % ICI1 STRI005
Filter assembly * % ICI2 £ PCT812H
LED assembly * % ICI3 £ PCT912H
AV SW assembly AWZ1172 K% Q411,013 2549335
CPU assembly AWZ1186 *% Q12,815 25C17408
RGB assembly 4 014 2SD438 (»)
SW assembly * DIl RBV602
Connector assembly (1) * DI2 RB152
Connector assembly (2) * D15 RD15EB
* DI13,D14 151555
A C1,C2 Capacitor (0.01/AC125V) ACG1003
A - Tl Power transformer ATT1030 CAPACITORS
Mark Symbol & Description Part No.
A%x% S1 Push switch (POWER) ASG-546
A% FUl Fuse (1.6A) AEK-121 C11-C13 (6800 #F/16V) ACH-382
C19 CEAS102M16
Floppy disc drive (FLOPPY 4) AXX1004 C20 CEAS102M25
%% Fan motor AXM1004 C17 CEAS222M25
A AC power cord ADG1007 -~ €25—C28 CEASATOM25
A AC cord stopper AEC1026
C23 CEASATOMS0
c22 CEAS471M16
C16 CEASAT2ME
c24 CKCYF223Z50
(CKDYF223Z50)
C14,C15,C18,C21 CaMa104K50
RESISTORS
NOTE:When ordering resistors,convert the resistance value
into code form,and then rewrite the part no.as before.
Mark Symbol & Description Part No.
R17 RSILMF330J
R11 RSIPMF102J
Other resistors RD1/8PMO O OJ
17

Filter Assembly CPU Assembly (AWZ1186)
COolL SEMICONDUCTORS
Mark Symbol & Description Part No. Mark Symbol & Description Part No.
A L11 Line filter ATF-168 *% 1C201 BAT230LS
* % 1C101 LHO080A
CAPACITORS *% IC113 M5L27128K-FD
Mark  Symbol & Description Part No. % IC114 M5L2764K-RS
%% [C131 M5L8251AP-5
A €30,C31 (0.0047«F) ACG-505
A €29 0.1¢B ACG1002 %% IC130 H5L8253P-5
*4x 1C134 M5W1793-02P
K%k 1C120 M51954BL
LED Assembly & 1C142,1C143 M5218P
SEMICONDUCTOR % 1C203 MT4LS00P
Mark Symbol & Description Part No.
*& 1C137,1C205 MT4LS04P
* D16 LED (POWER) AEL-460 4 [C144 M74L.S08P
* % 1C204 MT74L5123P
% IC138 MT4LS14P
AV SW Assembly (AWZ1172) K4k 1C122,1C123 M74LS156P
SEMICONDUCTORS
Mark Symbol & Description Part No. % 1C107,1C108 MT4LS157P
K% 1C106 MT4LS245P
Kk 1304 M5218P KKk 1C145 M74LS30P
* % 1C306 NJMTIL05A K% 1C146 MT74LS32P
4 IC301—1IC303 TCA052BP *% I1C102—1C105 MT74LS3674P
* % 1C305 « PCT8MOSH
*% 0303 25A933S Kk IC121 M74LS373P
% 1C139,1C140 MT4LS38P
% 0301,0302,0304—Aa307 25C1740S *4 IC136 MTALST4AP
% 0308,0309 25C2878 *x IC132 M75188P
* D301—D325 151555 % IC133 M751894aP
CAPACITORS % [C129 PD5044
Mark Symbol & Description Part No. * % [C135 SED9421C0B
. K% IC119 51985
€328 —C333, €335, £336, €339, ACG-044 K& IC141 TCT4HCUO4P
€340,C346,C347 (0.1#F) (CKDYX104M25) % 1C109, IC110, IC125—1C128 MB81464-12
C322—C325 CCCSL101J50 (TMM41464P-12)
(CCDSL101J50) (M5M4464P-12)
€309 CCCSL220J50
(CCDSL220J50) : :: 1C111 M5L27256K-MM
1C112 ! -
C310—C317 CEASO10M50 Kk 10202 V%%IZBK "
€305, €318, 319,326, C327 CEAS100M25 *4x IC124 V9938C
€320,C321 CEAS101M10 *% 0211,0216 DTC124ES
C337 CEAS221M10
€301—C304,C307,C334,C338, CEAS4T0M16 4 Q102,0201,0205, 0206, 0208, 25A933S
C341 ’ 8213,8215
& 6202-0204,0207,8209,0210, 25C1740S
C308 CKCYB222K50 0212,0214
(CKDYB222K50) * D205 ITT310
€345 CKCYF223Z50 % D101 —D109, D201 — D204 181555
(CKDYF223750)
€306 CaMA333J50
SWITCH
RESISTORS Mark Symbol & Description Part No.
NOTE:When ordering resistors,convert the resistance value
into code form,and then rewrite the part no.as before. %% S5102 Slide switch (TEST ROM)  ASH1010

Mark Symbol & Description

Part No.

All resistors

RD1/8PMO D OJ

OTHERS
Mark Symbol & Description Part No.
6P Terminal AKB1017

18



RES1STORS

NOTE:When ordering resistors,convert the resistance value SW Assembly

COlLS AND FILTERS into code form,and then rewrite the part no.as before. SWI TCH .

Mark Symbol & Description Part No. Mark Symbol & Description Part No. Mark Symbol & Description Part No. Mark Symbol & Description Part No.
L202 Tuning coil ATG1005 C172 CKCYF472250 A1l resistors RD1/8PMO T DOJ % S101 Push switch (RESET) SULL2N
L201 Axial inductor(4.7#H) LAU4RTK €137, C145, C226 CBMA104J50
F101—F103 EMI filter ATF1010 C134 CaMA222K50 OTHERS o
F104—F117 EMI filter ATF1011 €238 CaMaA223J50 Mark  Symbol & Description Part No. Connector Assembly (1)
F201,F202  Low-pass filter  ATF1012 €222 COMA223K50 The electrical parts of this assembly are not supplied.

21P Socket (RGB) AKP1003

CAPACITORS E%g? ggm%ﬁgg Connector Assembliy (2)

Mark  Symbol & Description Part No. C936 CaMa472J50 The electrical parts of this assembly are not supplied.
TC101 Ceramic trimmer (10p)  ACM-021 g%g?,ClM,CZlG ggnﬁéggggg
C102—C119,€159-C171,C173,  ACG-044 (939 CaMA821J50 5, PACKING
C174,C213,C223,C225,C229, (CKDYX104M25)
€232,C241 (0.14F)

C138,C139 CCCCH100D50 RESISTORS Parts List
(CCDCH100D50} NOTE:When ordering resistors,convert the resistance value " p D .
into code form,and then rewrite the part no.as before. Mark ~ No. Part No. escription
C175 %ggggﬁgg?go) Mark Symbol & Description Part No. 1 ADE-089 Connect@on cord
0218 CCCCH15050 % VR201 Semi-fixed (A.TK)  VRTBGVSAT2 2 ek Comection cord
(CCDCH150J50) R168, R169 RAGS4T2J perating instructions
0140, C142 CCCCH220J50 R105, R106, R113, R114,R128 RASSC O O 4 AHALO3G {English)
(CCDCH220J50) R244 RN1/4P2702F 5 AHDILS3 Packing
Other resistors RD1/8PMO O OJ acking case
C141,C143,C121 CCCCH270J50
(CCDCH270J50) OTHERS 4
c227 CCCCH680J50 Mark Symbol & Description Part No.
(CCDCHG80J50)
€217,€219 CCCCHB20J50 A Lithium battery (3V) AEX1001
(CCDCHB20J50) % X104 Crystal resonator 4551008
(32.768kHz)
C146—C149 CCCSL101J50 * X101,X201 Crystal resonator ASS-028
(CCDSL101J50) (3.5795454tz)
€202 CCCSL220J50
(CCDSL220J50) % X102 Crystal resonator ASS1006
€201 CCCSL221J50 (3.68641Hz)
(CCDSL221J50) % X103 Crystal resonator ASS1007
(16.000MHz) 1
€120 CCCSL330J50 DL201 Delay line ATL1001
(CCDSL390J50) DL202 Delay line ATN1006
€135 CCCSL4T0J50
(CCDSL470J50) RGB Assembly
C206—C208 CEANPO10OM50 SEMICONDUCTORS 2
Mark Symbol & Description Part No.
C122,C209—C211,C215,C224, CEAS010M50
C242 % 0310,4311 2SC1740S
€129, C130,C212,C235 CEAS100M25 * D326,D327 151555
C155~C158 CEAS101M10
C153,C154,C243 CEAS102M6 SWITCH
Mark Symbol & Description Part No.
€240 CEAS221M10
C125-C128,C133 CEASARTMS0 K% S301 Slide switch ASH-031
g%gi, €150,C214,C221,C231, CEAS4T0M10 (STEREO/MONO)
€151, C152 CEAS4T0M16 CAPACITORS
Mark Symbol & Description Part No.
C203—C205,C233,C234 CEAS4T1M6
C124,C136 CKCYB103K50 C342,C343 CEASO10M50
(CKDYB103K50) €344 CEASATOM16
€220,€228,€230 CKCYF103Z50
(CKDYF103Z50)
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uc-v102

External Appearance of Transistors and ICs

STRSY005 uPC7812H uPC7912H 2SA8133s 2SD438 (A)
uPC78MO5H 2sc11740s
E Type No Lot No
. Type No— Type No \\l —Lot No Type No
' hre
. Q ' { ot No hre
li :
SN out fec 8 ¢ B
DTC124ES M5218P MBS81464P—12 M5L8253P-5 M74LS245P
5 TMM41464P—12 M74LS373P
w ) ° M5M4464P—12
1 i
M74LS00P
M74LS04P
M74LS08P
M74LS14P vi010
M74LS30P MBL27256K
M74LS32P M5L27128K M74LS123P
M74LS38P M5L2718K-FD M74LS156P
M74LS74AP M5L2764K-RS M74LS157P
M75188P M5L8251AP-5 M74LS174P
M75189AP M74LS367AP
TCT74HCUODAP TC4052BP

S1985

LHOOSBOA M5w1793-02P

21



2sc2878 NJM7SLOSA

Type No

£ d GNO' |\ “ourt
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6. ADJUSTMENT PROCEDURES
Bl Using Test ROM Cartriges

1. Test ROM Selection

The ROM employed depends on whether BASIC is
to be run when the power is switched on.

If run : Use BASIC test ROM.

If not run : Use Run test ROM.

2, Using the BASIC Test ROM

OConnect the keyboard, joystick, printer,
external video (to VIDEO terminals 1 thru 3 and
RGB), and the RS-232C check terminals before
switching the power on.

OGet a formatted 3.5-inch 2DD diskette ready.

Olnsert the ROM cartridge into the front panel
slot and switch the UC-V102 power on (with the
diskette not yet inserted).

Olnsert the diskette into the drive when the test
menu appears on the screen.

Test Menu
1 RAM, ROM
2 KEYBOARD
3 SCREEN
4  SOUND
5 CONTROLLER
6 PRINTER
7  FLOPPY
8 RS-232C
9 VIDEO OUTPUT
0 AGING

OThe tests selected by pressing the corresponding
numbers 1 thru 0 are executed.
After tests 1,2,4,6,7, and 8 are completed, the
first menu reappears. (But note that keyboard
inputs are required during tests 2 and 4.)
During the other tests, the first menu
reappears when the specified key is pressed.



RS-232C check terminal pin (male) layout

©]Gl0]0]0]0]0)016;0]0,0)0,
EOEEOFPOEOOOV

D SUB 25-PIN (MALE) LAYOUT

Pin numbers and signals

2 — 3 Data to be transferred

4 — 5 Data transfer ready

6 — 20 Data and control signal transfer ready

3, Using the Run Test ROM

OBefore switching the power on, open the bonnet
and switch the NOR «<—— TEST selector (S5102) to
the TEST position. Then connect the Centronics
check board with the printer cable, and connect
the video and audio outputs to the display and
amplifier.

OSwitch the Centronics check board CONT«——SINGLE
selector to the CONT position if running the
system continuously, but to the SINGLE position
if running one step at a time.

O lInsert the ROM into the front panel slot and
switch the UC-V102 power on.

Test details

STARTING
SLOT

RANM

VRAM

CLOCK RAM
MSX MAIN ROM
MSX EXT ROM
RS-232C ROM
FDC ROM
MAPPER

© 0 -1 D U LR

—
o

O If the result of the starting check is 0K, the
remaining checks are executed. The results of
each check (0K/NG) are displayed after each
check is completed. After completing the mapper
check, the checks are repeated again started
from the slot check.

OIf the result of the starting check is not OK, a
buzzer is activated, the LED on the check board
indicate NG status and the check operation is
halted.

OThe check results are indicated by display,
sound, and the Centronics check board.

When OK : < The screen color is changed to green
and “OK” is displayed.
* A high pitched sound is generated by
the PSG.
* Only bit 6 out of the upper 4 bit
LEDs on the check board comes on.

When NG : < The screen color is changed to red
and“NG”is displayed.
* A low pitched sound is generated by
the PSG.
*Bits 6,5, and 4 of the upper 4 bit
LEDs on the check board come on.

Centronics check board LEDs
LED No.Bit) 7 6 5 4 3 2 1 0
ONONOIONONONONG

Test Test Test no.
status result (hexadecimal)
status
Testing ® O O O
Result 0K O @ O O
Result NG O @ @ @
Test numbers and test type —
0 STARTING 6 MSX EXT ROM
1 SLOT 7T RS-232C ROM
2 RAM 8 FDC ROM
3 VRAM B MAPPER
4 CLOCK RAM (9,8 are not used)
5 MSX MAIN ROM

23



b0 Adjustments Using Test ROM
(1) Run test ROM

24

Test item

Test description

Possible cause

Starting

Work RAM 1. Test addresses 8000 to 80FFy and C000

Clo

PSG

Slo

to COFFy by galloping method.

2. 1f a defect is detected, a buzzer is
activated, the check board LEDs
indicate NG, and the test is stopped.

ck 1. Data is written to and read from
registers 0 thru 15.

2. If the read data differs from the
written data, a buzzer is activated,
the check board LEDs indicate NG, and
the testl is stopped.

1. Data is written to and read from
registers  thru 15.

2. 1f the read data differs from the
written data, a buzzer is activated,
the check board LEDs indicate NG, and
the test is stopped.

t 1. The primary slot register (port A8y)
and secondary slot register (FFFFy)
contents are read.

2. Slot numbers are written to and read
from the primary and secondary slots
register. 1f the same data as that
written to the primary slot register,
and data which has been inverted from
that written to the secondary slot
register cannot be read, a buzzer is
activated, the check board LEDs
indicate NG, and the test is stopped.

3. Only if the result is OK, 0CCy is
written to the primary slot register
and Ou is written to the secondary
slot register. The contents are then
read with 4000, and 40014, but if
the data differs, a buzzer is
activated, the check board LEDs
indicate NG, and the test is stopped.

4. If the result of step 3 is also 0K,
the initially read primary and
secondary slot register values are
written,

Defective RAM
Defective §1985
Defective gale array

Defective $1985

Defective $1985

Defective $1985

Slot switching

2,

. The primary slot register (port A84) and

secondary slot register (FFFF,) contents

are read.’

The primary and secondary slots register are
switched to various positions. Then 8 bytes
are verified from address O or 40004 and
compared with reference data.

. OK is displayed if the results are 0K, but NG

is displayed if not OK.

. The initially read primary and secondary slot

register values are written.

Defective S1985




uc-v10o2

Test item Test description Possible cause
RAM Main RAM 1. Test addresses O thru FFFFy by Defective RAM
marching method, and addresses 4000 | Defective S1985
thru 43FFx by galloping method. Defective gate array

2. If result is 0K, OK is displayed and
the next test is executed. NG is
displayed if not OK, and the test is
stopped.

VRAM 1. Test addresses ( thru 1FFFFx by
marching method, and addresses 0
thru 51E4 by galloping method.

2. 0K is displayed if the result is OK,
but NG is displayed if not.

Clock RAM 1. Test addresses ( thru QCy by
galloping method.

2. OK is displayed if the result is 0K,
but NG is displayed if not OK.

ROM MSX 1. Divide all ROMs from beginning to Defective RAM
EXT MSX end into 256-byte units and Defective gate array
FDC determine the check sum.

RS-232C 2. Determine the check sum at each 256
bytes from beginning to end of all
ROMs.
3. Compare the respective results with
reference data. OK- is displayed if
0K, and NG if not OK.

Mapper 1. Read the contents of mapper registers (ports FC | Defective S1985
thru FFy).
2. Write O thru 15 from mapper registers, and then
read.

3. If no defects are detected, append the same
mapper register pages to addresses 4000 thru
TFFFy and 8000 thru BFFFy, write data to
4000k and read data from 8000x.

And also append the same mapper register pages
to addresses (0 thru 3FFFx and CO00y thru
[FBFy, write data to Ou, and read data from
at C000x.

4. The circuits are normal if the read data is the
same as the written data. :

5. OK is display if results are OK, but NG is
displayed if not OK.

6. Restore the original mapper register values.

25



(2) BASIC Test ROM

Test item Test description Possible cause
RAM and ROM RAM 1. Divide the test area into sections ( thru | Defective RAM
3FFFy, 4000 thru TFFFy, 8000 thru BFFFy, Defective S1985
and C000 thru FFFEy. Defective gate array

2. Read and write data sequentially from the
lead address. Then read the written data
and check that it matches the originally
read data.

3. OK or ERROR is displayed, and the next
test is then executed.

ROM 1. The ROMs tested are the BASIC and Defective ROM
EXT-BASIC ROMs. Defective gate array

2. Determine the check sum of each 256 bytes
of data in the respective ROMs and compare
the results with reference data.

3. OK or ERROR is displayed, and the next
test is then executed.

Keyboard 1. Enter the specified keys from the keyboard. Defective keyboard
2. OK is displayed if the keys read by the circuit
computer are the same as the specified keys. Defective S1985
ERROR is displayed if not. Defective 1/F 1C

Defective cable

Screen WIDTH Change the number of characters Defective S1985
displayed along the X axis in text | Defective V9938
mode at every 10 characters from Defective VRAM

character 10 to 80 on SCREEN 0, and
from character 12 to 32 on SCREEN
1, and display the character at
each change.

COLOR BAR Display the 16-color color bar on
SCREEN 2.

MULTI-COLOR Display points(blocks)on SCREEN 3.

512 LINE Display 512 lines on SCREEN 7.

COLOR SPRITE Display color sprite on SCREEN 7.

PAGE SWITCHt Display pages 0 and 1 alternately
on SCREEN 7.

256 COLOR LINE Display 256-color line on SCREEN 8.

COLOR SPRITE Display color sprite on SCREEN 8.
Specified color codes are same as
on SCREEN 7.
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uc-v102

Test item Test description Possible cause
SOUND 1. Generate audio and “audio plus” noise signals Defective S1985
in Ach, Bch, and Cch in that order. Defective gate array
2. Generate sound effects each time the space bar | Defective analog
is pressed. circuit
CONTROLLER 1. Select the port number of the port to be Defective S1985
tested.

2. Display numbers 1 thru 8 on the screen in the
joystick direction.

3. Change character color each time the trigger
button is pressed.

PRINTER Print out characters to printer. Defective S1985
5
FLOPPY 1. Save data in sequential file, and then load Defective VFO
that data. (Repeat three times.) Defective drive
2. Save data in random access file, and then load | Defective gate array
that data. (Repeat three times.) Defective FDC ROM

3. OK is displayed if the data saved in steps 1 Defective 1/F IC
and 2 is the same as the respective load data. | Defective diskette
ERROR is displayed if the data is different.

RS-232C 1. Connect the RS-232C check terminals. Defective gate array
2. Pass data from the RS-232C output terminal to Defective RS-232C
the input terminal. OK is displayed if the data | RS-232C ROM
is the same, but ERROR is displayed if the data | Defective I/F IC
is not the same.
VIDEC OUTPUT 1. Apply external video signals to VIDEO 1 thru 3 | Defective gate array
and RGB. Defective analog
2. Display an 8-color color bar and make the top circuit
half transparent. Then using function keys,
switch to the computer, superimpose, video,
external video, full tone, and half tone
positions.
AGING Test ROMs and RAMs.

Execute the screen test (but without displaying
the selection screen).

Execute the floppy test.

Execute the RS-232C test.

Execute the video test (but without displaying the
selection screen).

Repeat the above tests.
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63 Floppy Test ROM

I, Usage —— Test menu
Olnserted into the front panel slot of the UC-
V102, the floppy test ROM is used to test the FLOPPY TEST PROGRAM
floppy disk drive and floppy disk controller. 1 : FDC REGISTER READ / WRITE
OBefore commencing these tests, a 3.5-inch 2DD 2 : DRIVE MOTOR ON AND READY
diskette must first be formatted. 3 : SEEK AND BUSY ON / OFF
4 : READ / WRITE / VERIFY
Formatting procedure 5 : LIFE TEST
Using a UC-V102 unit which is functioning KEY IN 1-5 ¥
properly, switch the power on, insert a

diskette into drive A, and key in “CALL
FORMAT” from the keyboard.
Key in A in response to the drive no.
enquiry, and 2 (double-sided 9-sector)
as the diskette type.
Then wait until OK appears on the screen to
indicate end of formatting.

(4) When the above test menu appears, key in a
number from 1 to 5 to execute the
corresponding test. The test menu is replaced
immediately by the following type of display.
And when the test is completed, FDC (floppy
disk controller) status is displayed with 0K

or NG.
(1) Set the ROM cartridge in the front panel slot Press any key to return to the test menu and
and switch the UC-V102 power on. (Do not proceed to the-next test.

insert the diskette at this stage.)

(2) When the following message appears on the
screen after a little while, insert the
formatted diskette into drive A, and press the

—— Screen display at end of one test ——
(excluding test §)

: @©
RESET switch. O:0 n N o O
—The following message appears if the test is - n ) RO
started without first inserting a diskette, 0 o
— 1 D
FDD NOT READY E% _ 0 EDi; L@
INSERT FLOPPY DISK TO FDD 0 ‘ 0 @3)
THEN PUSH RESET SWITCH !! 0 _ 0 o2
O—————O oD
— D
(3) When the RESET switch is pressed, the D L (00
following test menu is displayed. And soon as 0k (or NO) O 0 @

a number from 1 to 5 is keyed in, the selected

. HIT ANY KEY 1!'!!
test is executed.

If steps (1) and (2) are executed in the @ Test name displayed when test is started.

following manner, the test menu appears @ READ, WRITE, SEEK displayed when executing

without being preceded by the NOT READY test 4. o

message @ The meaning of the FDC status bit is displayed

) when the bit is 1, and — is displayed when 0.

(i) Set the ROM cartridge — (ii) switch power ?he Fause of the problem is indicated if a *

on — (iii) insert diskette soon after 1s¢hsphwedt )

switching the power on @ OK or NG is displayed with related messages.
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~ Display when test § is executed -

A——A
PASS NUMBER 000000 —— Test count
SEEK ERROR 0000 (hexadecimal)
REED ERROR 0000
RETRY ERROR 0000 p—— Error
WRITE ERROR 0000 g oration
(hexadecimal)

Display when test 5 LIFE TEST is executed

The life test consists of continuous execution
of READ / WRITE / VERIFY operations. The RESET
switch must be pressed to stop this life test.
The count display is expressed in hexadecimal
notation with numerals from 0 to 9 and
alphabetical characters A thru F.

1. Test Details

{( FDC REGISTER READ/WRITE
QOMWrite data 00H thru FFH to the FDC data, sector,
and track registers, and then read to check
that data contents have been correctly written,
and also to check that the interface between

FDC and CPU is functioning properly.
OAlthough * NOT READY is displayed after the test
has been completed, this message has no meaning.

2) DRIVE MOTOR ON AND READY

OCheck the time taken for the drive motor to
reach READY status after the motor is switched
on. The result is NG if the specifications
rating of 700 msec is exceeded.

OREADY status is not achieved (NG) if a diskette
is not inserted.

OIf the diskette write protect notch is open, a
status message is displayed. The drive write
protect sensor circuit can also be tested in
this way.

3y SEEK AND BUSY ON/OFF

OCheck that SEEK operations are executed
correctly in both directions between tracks 0
and 79, and that BUSY status is indicated the
drive is operating.

OThe unit waits is standby mode if a diskette has
not been inserted. Operation is commenced as
soon as a diskette is inserted.

ONG is displayed if an unformatted diskette is
inserted.

4 READ/WRITE/VERIFY

ORandom data is written and read to and from
tracks (0 thru 79 in sector 1 on sides 0 and 1.
The written and read data is then compared.

OThis also serves as a general test of the folppy
disk drive and diskette.

OThe unit waits is standby mode if a diskette has
not been inserted. Operation is commenced as
soon as a diskette is inserted.

5 LIFE TEST

ORandom data is written sequentially to all
tracks 0 thru 79 in all sectors 1 thru 9 and on
both sides 0 and 1. (Read/verify is also
executed at this stage.) After, track, sector,
and side are specified at random, data is read
and compared, and then re-write, re-read, and re
-compared again to check for the existence of
errors. This operation is repeated endlessly.

OThe unit waits is standby mode if a diskette has
not been inserted. Operation is commenced as
soon as a diskette is inserted.

(OThe test cannot be executed if a write-protected
diskette is inserted,

CAUTION!!
The diskette used with this test ROM should be
reserved for test purposes only. If a diskette
containing BASIC and other programs is used,
those programs will be permanently erased.
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3. Status Message Meanings and Likely Cause of Trouble

(Messages marked by an asterisk indicate trouble)

Status message Meaning Likely cause

= NOT READY Drive is not ready to operate. READY status not achieved if
motor fails to start when
diskette is inserted. +12V line,
motor, or motor driver.

WRITE PROTECT Diskette is write-protected. Write protect status is
cancelled by sliding the write
protect notch to cover

the hole.
= SEEK ERROR Diskette ID field cannot be Defective diskette (scratched
found, or ID field track and surface, or unformatted), or
sector numbers do not correspond | drive head or step motor drive
with head position. stage or drive circuit.
* CRC ERROR . ID field read error generated. Defective diskette (scratched ‘_W

surface, or unformatted), or
drive head.

ON TRACK O Head is at track 0.

FOUND INDEX Index hole detected.

BUSY/COMMAND EXCUTE | FDC is executing a command.

* WRITE FAULT Write operation aborted. Sof tware problem, or defective
FDC.
= RECORD ID NOT FOUND | ID field contain specified Defective diskette (scratched
track, side, and sector numbers | surface, or unformatted), or
does not exist. drive head.
= [LOST DATA ERROR The prescribed quantity of data | Software problem, or defective

was not read or written in the FDC or VFO.
prescribed time.

_— No status established.
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1. IC DATA

® Pin Connections (Top View)

EWsS1985 (1Cc119)

MSX: system LSI
The S1985 LS1 developed for the MSX: is used in
memory control, and in control of the VDP,
keyboard, printer, and other peripherals. And
with an extension capacity based on MSX:

—= SLTO3/CSO1
~—~BUT02/E30
—FT

—= §LT0/00

ST

—_—C52

—=T5

—-WE

——CAS
—-—MPX
—e= VDD

v RAS

- WAIT

- WR

-—FD

)
~—MRES
—-—RFEH

—WT

uc-v1az=2

i
|

. . . . . . » 50
specifications, this LSI also includes a built-in e —— Fabl e R Y
. sz — s 29— —= KANJI
clock and SSG(PSG) stage capable of generating TUH— ze— WL
. . . . — 4 2T -——080
musical signals. The main features are listed i — 26— —— o8
733~ 1 25— — D82
below. :::?—-::: 24— = D83
. . — OB4
1. Simultaneous extension and control of slots 0 il 1 b
and 3 RIGHT{ —e ——160 21— — 086
TRGAY w—e 61 20— —= 087
2. Mapper function (max. 256K bytes) Thes | — ——e2 stes b
STH § —— C—163 1 —
3- VDP access (1 WAILT request when FWD 2 —— 64 17— =— a82
. o e BACK 2 == —J65 16— —a8e3
reading/writing) LEFT2 — —es 13— —aea
. —— —— —ass
4. RAM access (RAS only refresh selection) i — o = —
5. Keyboard 1/F e — = o e
6. Printer I/F Fs — = o= —aa1s
KANA —— 72 99— —=VDPCR
7. General port (CONTROLLER 1,2) control B ——lrs ) S
X ——]74 7= ——man
8. SSG(PSG) and PPI output X2 ——7s 6 |— —MaIS
. X3 ———76 sf=— —=mats
9. MSX: standard clock functions b Qi = —ar
H xS —— 3 ——=MAB/KEDR
10. MSX. standard back-up RAM (4 bits X 26) e p— i Y S
X7 — 0 (== =——Aaves
81 82 83 B4 85 86 B7 B8 59 90 91 92 93 54 95 66 97 98 99 V0,
@®Block Diagram ReET l” ”I ”l ”l ”l ””” ”” ““””
HR
Z H!llHHHlHIHILL
Sasd ELIERELLISERH
[ "
nar apo(lo——7s 'Z 0 ﬁq—us,«—ss:( M oNTROL )
i 8 ]
?2;;:::’ z:: 27 6, 5# Memory control logic waTT
J i 5; KBOIR
6
8, .
8, Keyboard
“.f control logic
8,
8 Printer control
4 bit map VDP Select
8
-}
General port logic
4:
\Ev’——'- Sof tware centrol
4 sound generator
RsT 2, Clock &) Aw
\ 8
4 RAM (4blt X 26) 7
RAM (8blt X16]
RST
6) (69)
RESET XouT
BYSS XIN
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@®Pin Functions

No. Symbol Function No. Symbol Function

1 | AVss GND for sound 51 | SLT, SLOT#1 select signal output

2 | PPISND PPl sound signal output 52 | SLT, SLOT#2 select signal output

3 { MA,e/KBDIR | Upper address or keyboard bus direction signal output 53 | SLTa/z0 SLOT#3 or SLOT#30 select signal output

4 | M 54 | SLTs, SLOT#31 select signal output

5 | Mhis Ma i 55 [ SLTs2 SLOTH32 select signal output

6 | MAis pper address signal output 56 | SLTss SLOT#33 select signal output

T | MAia 57 | FuWD, Joystick FWD signal input (general port input)
8 | voPCW YDP write signal output 58 | BACK, Joystick BACK signal input (general port input)
9 | VDPCR YDP read signal output 59 [ LEFT, Joystick LEFT signal input (general port input)
10 | 8Bss 60 [ RIGHT, Joystick RIGHT signal input (general port input)
11 | ABia 61 | TRGA, Joystick TRGA signal input (general port input)
12 | AB« 62 | TRGB, Joystick TRGB signal input (general port input)
13 | ABs 63 | STB: General port output

14 ! ABs R 64 | FWD, Joystick FWD signal input {general port input)
15 | 8B« ZBOACPU address input 65 | BACK. Joystick BACK signal input (general port input)
16 | ABs 66 | LEFT. Joystick LEFT signal input (general port input)
17 | 4B, 67 | RIGHT, Joystick RIGHT signal input (general port input)
18 | AB: 68 | TRGA2 Joystick TRGA signal input (general port input)
19 | ABo 69 | TRGB: Joystick TRGB signal inpui (general port input)
20 | DB, 70 | STB. General port output

2] | DBs 71 | CAPS CAPS LED signal output

22 | DBs 72| KANA KANA LED signal output

gi . Z80ACPU data input/output ;i x_.l,

25 | DBz 75 E

g’? gg.‘, gg ;—j Keyboard return signal input

28 | RESL Extension slot designation register control signal input 8 E

29 | KANJT (Kanji ROM select signal output) 19 X

0 [ oIN Clock signal input 80 [X.

31 | DVss 0¥ (GND) 81 |Ya

32 (1 Z80ACPU M, input 82 | Ye . .

33 [ RFST 780ACPU RFST input ERER Keyboard drive signal output

34 | MREQ. Z80ACPU MREQ input 84 [Yo

35 | I0RQ Z80ACPU TORD input 85 | RESET Reset signal input

3 !RD Z80ACPU RD input 86 | BVss Clock back-up power supply

37 | WR 7804CPU WR input 87 | Al Alarm signal output

38 | WAIT WAIT signal output to ZB0ACPU (wired logic enabled) 88 | XouT Output to clock oscillator

39 | RS DRAM RAS signal output 89 | XIN Input from clock oscillator

40 | Voo +5V 90 | Yoo +5V

41 | #px DRAM address multiplex signal output 91 | PDIR Printer direction signal output

42 | cas DRAM CAS signal output 92 | PRD Printer read signal output

43 | HWE DRAM WE signal output 93 | PWR Printer write signal output

44 | TS, ROM select 4000H thru TPFFH signal output 94 | PSTB Printer strobe signal output

45 | TS2 ROM select BOOOH thru BFFFH signal output 95 | PBUSY Printer busy signal input

46 | TS,z ROM select 4000H thru BFFFH signal output 96 i CHI Cassette read signal input

47 |SUTo/oo | SLOTHO or SLOTH00 select signal output 97_|CMo Cassette write signal output

48 [SLT., SLOT#0] select signal output 98 [ REd Cassette control signal output

49 | SLTe2/CSe | SLOTH02 select or ROM select 000K thru 3RFPH signal output 99 | SSGSNDL SSG sound LEFT signal output

50 | SLTo3/CSe, | SLOTHO3 select or ROM select 0000H thru TFFFH signal output 100 | SSGSNDR [ SSG sound RIGHT signal output
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HWmvI9938C (IC124)

MSXz VDP LSI

@®Pin Connections (Top View)
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® Pin Functions

No. | Symbol Function No. | Symbol Function
1 ] GND Ground OV 27 | TPD Light pen sensor output/input. Mouse switch input when mouse
2 | DHCLK Dot clock output at high resolution is used.
Approx. 10.74MHz open drain output Low ; Light detected, or switch ON
3 | DLCLK Dot clock output at low resolution | High : Otherwise
Approx. 5.3THHz open drain output 28 | MODE 1 .
4 [V05 | VRM data select 29 [rops o | P interface mode select
VDS = Low ; VRAM access for display data purposes 30 {TSW CPU-VDP write strobe
S = High ; VRAWM access for other purposes 31 (SR CPY-VDP read sirobe
5 | HSYNC 3-value logic with output of upper levels (high to middle) 32 | CD7 1SB | CPU data bus
and input of lower levels (middle to low). 33 1 vBB Circuit board voltage
High : Timing apart from HSYNC, or color burst timing 34 | CD6
Middle ; - Timing apart from HSYNC, or coler burst 35 | €05
Low ;  HSYNC timing 36 [ CD4
6 | CSYNC 3-value logic with composite upper level SYNC output, and 31 | CD3 CPU data bus
5 VSYNC input lower level 38 | Cb2
7 | BLEO 3-value output indicating lst field / 2nd field blanking 39 |cnl
Open drain output 40 | CDO LSB
High ; 2nd Field active 41 | RDO LSB
Middle ; 1st Field active 42 1Rl
Low ; Return line blanking interval 43 | RD2
8 | CPUCLK Output of frequency 1/6 of XTAL 44 | RD3 VRAM data bus
9 | RESET Resetting of all circuits in VDP to initial status 45 | RD4
10 | S Signal used to switch VDP RGB output and external video 46 | RDS
signal (during superimposing operations) 47 | RD6
YS = High ; VDP output transparent 48 | RDT MSB
YS = Low ; VDP output not transparent 49 | ADQ LSB
11 | CBDR Pin indicating color bus direction 50 1AD1
figh ; Color bus input 51 | AD2
Low ; Color bus output 52 {4aDp3
12 {C7 #SB | Color bus 53 [ a0 VRAN address bus
[ 13 {c6 Normally used as input ports when color code output is 54 | ADS
14 1¢C5 digi tized. Four upper bits are also used as mouse inputs. 55 | AD6
15 1C4 56 | ADT MSB
16 |c3 €4 = M 5T |R/W | VRAM write strobe
17 | c2 C5 = XB 58 |vcC Line 5V
18 [C1 6 = YA 59 [CAS X VRAM column address sirobe X (for extension VRAM)
19 | c0 LSB 7 = Y8 60 [CAS 1 VRAH column address strobe 1 (VRAM front haif)
20 | GND DAC | Ground 0V 61 [CAS O VRAM column address strobe O (VRAM rear half)
21 | VIDEO Composite video signal output 62 | RAS VRAM row address strobe
2 |6 63 [ XTAL 1 This pin is connected to XTAL. Externally generated clocks are
23 (R Linear RGR signal output also applied to this pin.
24 |B 64 | XTAL 2
25 | INT CPU interrupt output, open drain output
Interrupt generated when low
2% |TPS Light pen switch input. Mouse switch input when mouse is used.
Low ; Switch ON
High ; Switch OFF

34




BMSEDY3421COB (1C135)

Data separator VFO IC

R ata (s

@®Pin Functions

osc1(1)

No. | Symbol Function
1 [o0sC1 (1) Tnverter amplifier gate input in crystal osccilator circuit
(2) Input pin used for 16MHz exterpal clock input
. . . 2 | 0sc2 (1) Inverter amplifier drain output in crystal osccilator circuit
®Pin Connections (Top View) 3 | cLKl FDC clock
- Standard floppy (8-inch) ; 8MHz
< Mini floppy (5-inch) ; 4MHz
4 | NC Not connected
0scl O 1 18 S von 5 | RD DATA InPut pin for reatfl data signal from floppy disk drive (FDD)
(with pull-up resistor)
0SC2 O ON.C 6 |.WINDOW Output pin for data window signal used to separate DATA signal into
CLKI O O N.C clock and data pulse signals.
~ 7 | DATA Qutput pin for data signal obtained from the RD DATA signal.
NC —O clkz This output is read to FDC and separated into data and clock pulse
RD DATA O—+ F—(O HCLK . signals by the WINDOW signal.
WINDOW O—— O LPF 8 | MFM/FR | Double/single density recording selector pin (with pull-up resistor)
5 - Double density (MFM recording) ; High level
AT O [——O OFFSET __ | - Single density (FM recording) ; Low level
MFM/FN O— [——O CONTROL 9 | MIN/STD | Mini floppy disk (5-inch) / standard floppy disk (8-inch) selector pin
HIN/STD O—— 9 10 O vss (with pull-up resistor)
- 5-inch floppy : High level
< 8-inch floppy ; LOW level
10 | Vss Ground pin
11 | CONTROL | Voltage Controlled Oscillator (VCO) control voltage (loop filter
output voltage) input pin
12 | OFFSET Offset voltage input pin for compensation of oscillator center
frequency in VCO. futomatic generation of offset voltage enabled by
external capacitance,
13 ] LPF Loop filter connector pin {(charge pump output pin)
14 | WCLK FDC  (u#PD765) write clock
+STD (8-inch)/MFM ; T = lusec
- STD/FM ; T = 2usec
- MIN/MFM ; T = 2usec
- MIN/FM ; T = 4usec
15 | CLX2 Clock output pin for FD179 FDC
- 8-inch floppy ; 2MHz
- 5-inch floppy ; 1MHz
i? Not connected
® Block Diagram 18 | Voo +5Y line voltage pin
CONTROL
LPF OFFSET
13 12
VDD L
PHASE OFFSET
DETECTOR veo VOLTAGE
DIGITAL ONESHOT — (8 CHARGE out GENERATOR
PUMP) T T
(16 MHz)
} } amhz
STD K
- 17N DIVIDER
T—DO— - 10)vss
} 18) VDD
FEED
BACK DATA
SEPARATOR
7)s
CLK2  WCLK  MFM/FM DATA  WINDOW

CLK1 MIN /STD
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MPD5044 (1C129)

Gate array IC

Functions

RAM A7 generator

Mapper RAM CAS generator

Video muting

CPU bus direction circuit
Audio/video input selector

1/0 mask ciruit

RMUTE, LMUTE, YM, and AVC circuits
(Kanji ROM control circuit)
RS-232C control circuit

. Floppy disk control circuit
Superimpose/synchronize mode selector

.

— =
DS 00 m LA W

®Pin Connections (Top View)

64 6362 61 6059 5857 56 55545352 5150 49484746 45444342 H

12345678 9101l 21319151617168192021222324
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@®Pin Functions

No. | Symbol Function No. | Symbol Function
1 | RESET | SYSTEM RESET ] 47T tme AV Controll
2 | TORG | Z-80 CPU TORD. 1/0 F7li Bit4 L:TV Interval
3 | NC 48 | Ym Ym Controll
4 | ¥RE@ | 2-80 CPU MREQ 1/0 FTi Bit5 H:Half tone
5 (% %-80 CPU RD 49 |[Ys Superimpose switching
6 |WR Z-80 CPU WR H:Computer EXT - VDPYS - BLEO
T IHML_ [Z-80 CPU ML 50 | VUTE | Video MUTING
8 |RFsi | 2-80 cpy RFSI Reset by FDC or INTVDPX 160
9 [ ABD ADDRESS BUS AQ 51 | AVSW1 | AV Input Select 1/0 501 T
10 | AB1 ADDRESS BUS Al MLI 0
11 {AB2 ADDRESS BUS A2 1 0] 0]RGB2ipin
12 | AB3 ADDRESS BUS A3 0] 1] Video 1(Init)
13 | NC P 1] 0§ Video 2
14 | AB4 ADDRESS BUS A4 — 13 11 Video 3
15 | ABS ADDRESS BUS A5 52 | NC
16 | AB6 ADDRESS BUS A6 53 | AVSW2 | AV Input Select 1/0 500
17 { ABT ADDRESS BUS A7 Bit| 1] 0
18 | RAT Main RAM AT signal L 01 O{RGB2lpin
A6 divided by 2 when refreshed | 0] 1]Video 1{Init)
19 | INRG FDC INTRR | 1} 9] Video 2
20 | DRQ FDC DRQ 11 11 Video 3
21 | FOC FDC Chip Sclect 54 | RMUTE | Audio Rch MUTING
S10t30, TFF8H thru TFFBH active 1/0 F70 Bit0 T MUTE
22 | NC 55 | LMUTE | Audio Lch MUTING L:Non MUTE
23 | FDROM | DISK BASIC ROM chip enable 1/0 F71 Bitl
output 56 | KRgW
S10130, 4000% thru TFFIN active | 57 | KRSW ..
24 [0S0 | FOD Drive Sclect 58 | Kgg | (Reserved for kanji ROW
S1ot30 7FFD BIT| 1] 0 59 | KR9R.
25 | Dsl ‘1 {when bit 7 0] 0] Dso | 60 |XAi6
is 1) ol 11ps1 (Reserved for kanji ROM)
26 | SOSL FDD Side One Select
S10t30 7FFC BIT 0 H:Side One 61 | NC
27 | INUSE | FDD Motor ON Controll 62 | NC
Slot30 TFFD BIT 7 ll:Motor ON 63 | KA1S
28 | DBO DATA BUS DO 64 | KA2 (Reserved for kanji ROM)
29 | DBl DATA BUS DI 65 | KAl
30 | DB3__ | DATA BUS D3 66_| KAO O
31 | TEST KAQ thru KA16 test pin 67 | CTS RS-232C CTS
32 | XC 68 | Co2 | 8253 OUT2
33 | PB4 DATA BUS DA 69 | CD RS-232C DCD
34 | DBS DATA BUS D5 - 70 | RxRDY | 8251 RDY -
35 | DB6 | DATA BUS D6 71 | RSB253 | 8253 Chip Select/ 1/0 FSH W
36 | 087 DATA BUS DT 72 | RSB25T | 8251 Chip Select<rask by bit %
37 | CAS S1985 CAS L.:Mask
38 | TASD | Main RAM CAS signal 73 | NC
39 [tas1 | 74 | RSEL | AB~A13 Decode In
40 | CAS2 | Mapper RAM CAS signal 75 | INTRV | Interrupt Out
41 | CAS3 S INTVDP and RxRDY OR output
42 | BLEO |'VDP BLEO RxRDY 1/0 8211
43 |VDPYS | VDP Vs ] Mask by bit 0 (I
| 44 | VDPINT | ¥DP INT 76 | DIR | Data Bus Controtl
45 | VSENSE | Video Sence In B Il by read or interrupt fetch
ll:External video detected 71 [SL30 [ 5-1985°SL30
46 | PC/EXT | INT/EXT Synchronization 78 |'SL02 | S-1985 SLOZ
switching [/0 FTIl bits 6 & 7 79 | m17 5-1985 MA17
EX-OR VSENSE NAND output 80 | MAl6 S-1985 MAL6




uc-v102

@®Block Diagram
MREQ 4 18— 76) RA7,DIR
RFSH a Hemory control
Ma6,7 (37,78 —80) = (3841 casd—3
CAS
sLg2
087 - ¢ (28 — 30,33 —36) W control _7@"'5‘:53_55 e
" RMUTE
LMUTE
AVS 1
AVS &
VMUTE
i |=+(56—60,63 — €6) Kad-2,15,16
AT o (2,5—7.9—12@—lﬂdecodinxl Kanii BOH control | prwE
Wa
RD
FIC control ?@—5 FROM
st (9,2077)— bt
DRQ DS, 1
INRQ S0SL
veen (G238 Mot 45,99 ec
A
g.?s 57_E 85-232C control —@:@ 22?3
coz2 |
RXRDY
Interrupt control :75 INTRV
VOPINT (39)
RESET ({ |
Bmv7010((1C202)
Bipolar silicon monolithic IC
H SYNC IN X0 OUT GND 3 vee 3 GND 2 Vee 2 vCO BIAS
C SYNC IN 1/6 CK IN XO IN CK ouUT CK ouUT VCO AGC VvCO IN
®Block Diagram
BUFFER BUFFER vCco
HALF H X'tal
-
KILLER 0oscC Si/pC
PC
\__m S| ] SI/PC
St FRAME /VD
RESET
> r— CLAMP I
l HALF H] |
é) KILLER | — INTERLACE |
Si PC DET
’ PHASE
DET
vD FRAME
SYNC SEP . SEP 1D
R | -
DELAYQ
6dB |[INPUT DELAY]
]
BUFFER DET VREF DELAY|SI/PC

Vee 1

VIDEO IN

SYNC SEPTC VIDEO OUT
CLAMP TC

IREF NC SW TC PC

IDTC NC PDOUT GNDI

V SENS OuUT
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EM5L8251AP-5 (IC131)

Programmable communication interface IC

@®Pin Functions

No. | Symbol Function
1 |D .1 .
5 Dz Bidirectional data bus
3
®Pin Connections (Top View) 3 | RxD Receive data input
4 | Vss ov)
Bidirectional N
data bus ( b, — 1} 28] — I, } Bidirectional g g‘
Dy~ 2 21| — D, / data bus . .
Receive data (2 ! = Bidirectional data bus
input RxD — [ 3 [%6] Ve GW 7 | De
oV Vss \1 [25] — mc Receive clock input 8 D4
b, — [ [24] — oW Data terminal ready g | TxC Transmit clock input
Bidirectional | ps «—— [ 6] 23] — RS Request to send 10 | WR Write control input
data bus — Fra — - p
b —~[7] | 22] < BF Data set ready 11 | TS Chip select input
Transmit clock EP%% 2L} — gesir Reset 12 | C/D Control / data control input
i ™ —[8 — CLK == N
. T @ Clock . 13 | RD Read control input
Write control WR——1[10] [19] — 10  Transmit data p 7
. — . 14 | RxRDY Receiver ready input
Chip select T—[11 [18] — T«EMFTY Transmitter empty 15 | TxRDY T - d :
Control / data /5 [p3 7] — s Clear to send X ransmitter ready output
contral . - swoEr SYNC detect 16 | SYNDET/BD | SYNC detect / Break detect
Read control RD 13 1161 — ~o 7 Break detect 17 1S Cl . 41 t
Receiver ready RxRDY — [14] [T5] — TXROY Transmi tter ready ear .0 send 1npu
18 | TxEMPTY Transmitter empty output
19 | TxD Transmit data output
20 | CLK Clock input
21 | RESET Reset input
22 | DSR Data set ready input
23 | RTS Request to send output
24 | DIR Data terminal ready output
25 | RxC Receive clock input
26 | Veo &M
271 | D - .
%8 Do Bidirectional data bus
R 1
@®Block Diagram
Reset input RESET
Clock input i
Control / data control input | Read/write g Transmit .
Read control input centr(?l T buffer @ TxD Transmit data output
Write control input circuit _ ('P'S)‘i
Chip select input Tramemit @ TXRDY Transmitter ready output
Data set ready input controt | @ TXEMPTY Transmitter empty output
Data terminal ready input HO“]EMI cTS circuit b (9) TxC Transmit clock input
. contro 3
Clear to send input circuit d @ vee (5V)
d output
Regquest to send outpu o vss (OV)
18 () RxrDY Receiver ready output
Receive _ . .
control P @ RxC Receiver clock input
circuit
Bidirectional data bus Data bus o i (16) SYNDET/BD SYNC detect / Break detect
buffer = T l
8 Receive
e buf fer e RxD Receive data input
{S—P)
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uc-v14az

BM5L8253P-5 (1IC130)

Programmable interval timer IC

® Pin Functions | _No. | Symbol Function
1 |Dq
2 | De
3 | Ds
. . . 4 |D L. .
®Pin Connections (Top View) 3 D‘ Bidirectional
6 D3 data bus
Dy [ 1| / 24] v 6 7 Dz
Do —— [ 2] 23] — W Write input 8 []l
Ds ~—— [ 3] [22] —— R0  Read input ° -

- . Ds —— [ 4] 21— 7T  Chip select input 9 |CLK O |Clock input
Bidirectional 10 { OUT 0 | Counter output
data bus Ds —— 5] 20} — a, . "

b, 5] 1] —— Ao Address inputs 11 | GATE 0 | Gate input
D, — [ 7] 18] — ck2  Clock input 12| GND ()]
Do ——[8 | [17] —— 012 Counter output 13 |OUT 1 Counte'zr output

Clock input ~ Cu0 —[39] [16] — 682 Gate input 14 | GATE 1| Gate input
Counter output OUT0 — [10] [15] —— oLkl Clock input 15 | CLK 1 CIOCk. input
Gate input GATEO—'@ @ «— GATEl Gate input 16 GATE 2 Gate ll'lpllt

o oo iz i3] — outl  Counter output 17 | OUT 2 | Counter output
18 | CLK 2 | Clock input
19 | A,
Address input
20 | A, P
21 | CS Chip select input
22 | RD Read input
23 | WR Write input
) 24 | Vec [61))
®Block Diagram
|
(5v) vee (29 Control 8
word 7
(ov) GND ((2) register [ (s)cLko Clock input
8
( — Counter (11) Gateo Gate input
o7
@ ouTo Counter output
8
Data b ’
Data bus :li)uffeli's (i5) cLkt  Clock input
8
- Counter 1 GATEI Gate input
@ OUTt Counter output
N |7 8
Read input @ cLk2 Clock input
. . —_— 8
Write input N pead/urite + Counter 2 (16) GATEZ Gate input
Chip select input 2‘;;‘25?% (Doutz Counter output
Address inputs {
Internal data bus
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EM5W1793-02P (1C134)
Floppy disk control IC

@Pin Functions

No. | Symbol Function
1 | NC Not connected
.Pll’l Connecti H 2 ﬂ Write control input
n 1ons (TOD VIEW) 3 |Cs _{ Chip select input
U 4 |TD Read control input
NC u E Interrupt request % 2‘: — Register select inputs
Write control input wm —[ 2] [39] —— INTRO output 7 [0
Chip select input @ —[3 |38] — om0 Data request output 81D
Read control input Ny 37] — ooER Double density select 9 |b; .
— ~ 1input 10 | Dy Bidirectional data bus
Register select { fo — [ 5] 36)—— WRT  Write protect input 11 | Ds
inputs ' &, —[ 6] [35]— I Index pulse input 12 §Ds
b —— [ 7] [34] — oo Track 00 input 13 10 |
] w7res Write field input / (14 1D
Dy E E —— WR/VFOE 15 | STEP Step output
VFO control output — =
L . D, —— [ 9| @ <~ REMY Ready input | 16 | DIRC Direction output
Bidirectional j 3 17 | EARLY Early output
data bus { % = [0] 3]~ W  Write data output 18 [1ATE | Late output
by ~— |11 E*H WG Write gate output 19 | RESET Reset input
b5 ——[12] [29] — 16 43 TG43 output 2 | Vs o —
— 21 | Vec v
be —[13 |28] — mi Head load output [ 22 [TEST Test input
D, ——[14] m —— Raw read RAW READ input | 23 |lDLT llead load timing inpul
- . 24 { CLK Clock input
— —— RCLK
X Sjcep output  step @ @ Read clock input 25 | RG Read gate output o
Direction output DiRc ~—[16 25]— R  Read gate output 26 | PCLK Read clock input
Early output EaLy «— [17] 24]— ok Clock input 27 | RAW READ | RAW READ input |
—— — Head load timing 28 | HDLD Hlead load output
Late output LaTe 118 (28]~ W01 ut 29 | T643 | 1643 output
Reset input RESET — |19 | 22] —— TBST Test input 30 | WG Write gate output
o Vss [20] 21 ] Vee (5D 31 | WD Write data output
32 | READY Ready input
33 | WE/VFOE | Write field input / VFO control output
Track 00 input
Index pulse input
Write protect input
Double density select input
Data request output
Interrupt request output
. Bidirectional data bus
®Block Diagram
—_—
D7 D6 D5 D4 D3 D2 DI DO Vee (5V) Voo (OV)
0OHBDCOOU 21 6
Write control input WR(2 Tnput/output buffer j
Chip select input Ts (3 /Input o
Read control input "o (4 Cg:tpz;'
Register select inputs Ao(S circ;it %8 ‘I’B %8 %a %B
NG Data regist;l Track regisEl—I '-—{Sector register rcg“‘g"sa{'gr l rsetaigutser I
s 36) WPRT MWrite protect input
7 _!“" Status 36 TP Index pulse input
Te ALY control 34) TROO Track 00 input
Early output EARLY (17, R T L I8 cireuit 2) READY Ready input
Late output LATE (18 Iv)ritt.e1 register 3} HOLT Head load timing input
. contro,
Prite gate output We (30 cireuit prra— Write track 29) T643 1643 output
Write data output wp (31 circuit command control 1 Head
circuit control B)HOLD Head load output
T L circuit 16)DIREC Direction output
15) STEP Step output
- o Head load timer .
RAW READ input RAW READ (27 e,?;:,?;'{'o,, ‘I sepa:tor [~ = |— —{step speed timer ZYTEST Test input
¥ derector PLA Index pulse counte:
Read clock input Reuk @ circuit Internal o/zsscssfsgoggjr?{ér
lock
- T Cznotiox = Interrupt request 29)INTRQ Interrupt request output
Clock inpu cLK (23 ;?,‘i?;y circuit (l:)oarl:n:l?qfn;ct‘”_t T P
control circuit
Double density e 6 ireui DTRQ Data request output
select input 35, 3 19
Read gate output RG WF/VFOE EEE:tE}-nput
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uc-v102

EMS5L2764K—RS (1C114)
64K EP ROM (For RS-232C)

@®Pin Connections (Top View) @®Pin Functions
No. | Symbol Function No. | Symbol Function
) \_J 1 | Ver |Program power supply (21V,5V) 15 | Ds
vee 1] 28] Vee 2 | A 16 | D
a2 | 2] 21| Por 3 Aq 17 Ds Data input/outputs
a1 [ 3] [ 26] N.C. 4 | A 18 | Ds
% [ 4 51 a8 5 | As 19 | D1
6 fa Address inputs 20 | CE Chip enable input
AS IE Zi] A9 7 As 21 Ao Address input
a4 [ 6] 23] a1 8 | A 22 | OF Qutput enable input
A3 E @ 0E 9 Ay 23 Ay
n2 [ 8] 21] 410 1(1) go gg :9 Address inputs
. ° [
Al E @ CE 12 A Data input/outputs 26 N.C.
a0 [10] 18] 07 i3 | De 21 | PGM | Program pulse input
D0 T 18 D6 14 GND OV 28 Vcc SV
o1 [12] 17] 05
pz [13] 116] 4
GND [14] [IE] 03
@®Block Diagram
az () I @8) vec
INERO | OAL
A6 e ] | 8192-word 14) GND
As e | | X 8-bit
Aa e | X decoder | ROM
& I | (256 rows X 32
Address inputs A3 I ! columns X 8)
A2 e |
At (91
Ao (10 :
a0 @9, |
Al
AS g : Y decoder : Y gate circuit
As (5

OF (@2 —{output & chip Sense amplifier
_ control .

E @ circuit input/output buffer
N Program
PGM @ circuit

DO DI D2 D3 D4 D5 D6 D7
Data input/outputs
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BM5L27128K-FD (1C113)
128K EP ROM (For floppy disk control)

®Pin Connections (Top View) @®Pin Functions
Voo [ 1] -/ (28] vee No. | Symbol Function No. | Symbol Function
— — v,
a2 [ 2] 2] Pe é X': . 2lV ig g“
1 4
A7 g [26] a13 3 | A 17 | Ds Data input/outputs
A6 |74 E A8 4 As 18 De
s [3 2 % 6T b dtress input RN
J— A ress inputs hip enable input
M |6 23] El 7 [ 2] Ao Address input
A3 g [22] OF 8 | A, 22 | OE | Output enable input
a2 [ 8] [21] A10 9 | & 23 | An
— 10 | A
a [ 9] 20] T e 2 Bs | pddress inputs
11 | Do 25 | fa
w0 [10] 101 o7 12 | D, | Data input/outputs 2% | his
o [11 1181 D6 13 | D. 27| PGH | Program input
D1 [E T_’]I D5 14 GND v 28 | Vee 5V
2 [13] [16] ™
GND {14 | 115] p3
@®Block Diagram
A3
Al2 (2 VPP
A1l 23 vee
A9 (24 6,38 bit RO 4) GND
28 O Y decoder 16,384-word X 8 bit ROM \
a7 (3 (512 rows X 32 cloumns X 8)
A6 (4
pddress inputs § A% &
A4 (6
A0 1
A3 \7 . .
A2 (8 ¥ decoder Y gate circuit
Al (9
A0 (O
Chip enable input ?E; Chip enable cirFuit. Sense up % output buffer
Output enable input (3 — = Output enable circuit
Program input PGM Program circuit
D———E—e——18—9

DO D D2 D3 D4 DS D6 D7

Data input/outputs
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uc-v102

EMB81464-12 (1C109, 110,
125~128)
256K D RAM (120ns)

®Pin Connections (Top View) @® Pin Functions
— \/ No. | Symbol Function
0F E E Yss 1 [OE Output enable
1/01 Iz E 24 § %;g; Data input/outputs
1/02 E E CAS 4 | WRITE | Read/write input
WRITE E 1/03 5 | RAS Row address strobe
__ 6 |4,
RAS E i Bo 7 | As Address inputs
As | 6] 13| A, 8 | ha
h T 2] 0
s (8 [11] A 11 | As
Vec E E A, g :? Address input
14 | Ao
15 | 1/0s data input/output
16 | CAS Column address strobe
17 | 1/04 Data input/output
18 Vss Ground
® Block Diagram
Vece  Vss 1701 1702 1703 1704
T TITY
4 4

Data input| [Pataoutput _
buf fer butfer [—IE

W(@ﬁ:}l o Jal 1t ]4[

CAS 16>——‘ Clock No.2 [
generator |~
r Column
Column address 8 decoder
buffer (R) J '
Sense amplitier

Refresh 10 galtel 4
controller [

} 256
Refresh X4
counter (8

b
=

Row address A| 3

buffer (8) 8 N . |256| Memory array
=

s 3

o
Clock No.1 |~ |
generator _1
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0c

10
1D
2D
20
34
3D
4D
4a
GND

MM74LS373P (1C121)
LS TTL (D latch)

@Pin Connections (Top View)

oo
(=)

18
1D
2D
20
3a
3D
4D
4d

(3=

oo

(& el ee] [=s[ o] e o] o] ] -

EEEBEEEEES

—
—

Vce
8a
8D
ij]
70

6D
oD

@ Function Table

OUTPUT

Q

H

L

Q°

z

: Denotes output status before input
conditions are set.

: Either “H” or “L”.

: High impedance status.




uc-v102

EM74LS156P (1C122, 123)
LS TTL (Decoder)

@®Pin Connections (Top View) @®Function Table
* 2-bit binary to 4-line decoder / 1-line to 4-
line demultiplexer.

EIV“ De | Da |1E; |1E, |1¥a |1V, |IY; |IVs

_ . X | ¢ 8 | x yn |8 |H |
1E2 |2 15} 2E2

— [ A B T A O A B O
08 |3 <F>I 14|2E_1 A S I A T T R R

— * 1E
173 |4—o 1
3 3jDa I T T T O I B
2E
_ . . x (x| x |v w8 | w |
172 Is vz 2vsp—12 | 273
Ds o8
— De | Da |2E: |2E, |2Y, |2V, |2Y; |25
—_ Y 8 *
177 |s 'O“D, Dzmo—n 2Vz
X | x |0 | x |8 |8 | ®w |
DA o |,
1W|7—"01Yo avip—{ 10| 2¥v Ly L L o 8
Da Da Lle v v |n |t |0 |«
* P—
GND|8 2Yop— 9 | 2Ye B [L | L L |0 |H |L |H

* Open collector output

Note X : Either “H” or “L”.
Dc: Pin connected to 1E, and 2E,.
E : Pin connected to 1E; and 2E,.

* 3-bit binary to 8-line decoder / 1-line to 8-
line demultiplexer.

Dc | De | Da | E |2Ye |2V, [2Y: |2¥s |1¥e |1Ys |IYz |1Ys

X X X H H 0 I H H H H ]

L H L L i H L ] H H H n
L H H L il H H L i H i H
) L L L H i) H 0 L H 1 I
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8. BLOCK DIAGRAM

CPU Z80A equivalent Video
V RAM 128K
clock 3.58MHz memory
e
T pan 6K g !
1 memory
X ROM 48K X Pin 21
in
BASIC — VDP RGB multi
:> Video -connec tor
DISK v3938
ROM 16K interface
! BASIC —
FECCECEEEE N o
_[ffA Calendar timer 1 Superimpose |
]
#1 FDD rh : RP5C01 <:t::::: I interface Deub
! .
T20K '———-——-——————‘ ——————— ——F—————— -, Pia3
3.57 Floppy disk ! - Controller
]
riébk-"-;___ controller <j:%::: interface i
é 5 ! AY 38910 | ym==-==--==2
. 3.5” R G e . '
------ e | equivalent |
#2 FDD | 1 CPE Data
(option) ) T .
X Y interface
1
ettt ! i :
|m— -
: Keyboard 1
Pin 26 inter — :
: PPI i . Sound mixer
| -face : Dedicated
: /‘\J: 1 1/0
Cartridge : Slot 8255 :'_|—> controller |
slot i 1 1
" control 1
1k :
1
! :
1
» Printer interface <:tiiii: : 3 input lines
1
Pin 14 | — 1 K Q?T
Amphenol T T T T T T T T T T T T T T - AV
| #1 Support Only switch
itcher
Dsub Pin 25 RS-232C ROM BKB
I Extension output
P board N~ Mother board
| 1
RS-232C I/F | 1 Reserved |
- - 1
_ _ 1 Digitizeq_AAJ _ A
L —T9ch rs-232¢ 1/F 1 Audio output
; ﬁ2,#§ j mono/stereo selector switch
_ RGB Pi 1 itched
Note 1. Functions enclosed in!} _ 1are integrated on LSI S1985. ( in 21 also switched)

2. Extension board, apd #2 FDD are optional.
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uc-v102

9, CIRCUIT DESCRIPTION
81 Digital Section

In a system based on MSX.. standard specifications The following digital section circuits are
and configured mainly for LD control purposes, the described in this manual.

UC-V102 includes extension functions to enable (1) Digital section block diagram

the system to be used for a wide range of purposc (2) Memory map and extension status

and further increase the system’s augmentability. (3) 1/0 map

(4) RS-232C I/F
(5) Floppy disk
(6) Keyboard I/F
(7) Printer I/F
(8) Extension slots

811 Digital Section Block Diagram

Printer [/F

Controllers 1 & 2 Keyboard 1/F

ROM

AND

Memory RAM
control
cCPU
280A
AB
DB Slots
Control signals 81985
—
WAIT
INT
vOP V-RAM|
1 N TR
V9938
EXTWAIT | L"]'_l L|,:I
Clock
¢
1 L-— AV section
Sound
EXTINT PD5044

AV section

RS~232C [
I/F

Lo

Driver
receiver

FDC

!

Fig. 9-1 Digital section block diagram

FDD
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8.1.2 Memory Map and Extension Status

502 S1985 532

Al4 A1S RD

by

2= csz ||
s102 —sce ___ ___ ___ &52
° RAS _CAs _WE CS!

Lo
TEST NOR

MAX
256k8

-
r+ RAM i 4
' (MP15) L

CAS _—
CAS1  PD5044

ROMCS

FDROM
RAM DR

[ [
+ (MP14) I

43 J
/ .

B WV

——REAR SLOT —
31 #2 #3

EROMCS
P
>
2

(H) (REAR SLOT) FRONT SLOT

FFFF —r—— + =

cooco -+

RAM
(MP2)

(33
73
w
——————_‘
bl
>
E4

-
1
|
l
=
i
1
I

PPN S |

8000

TE ©OE TE ©OF CE OF
cs (:;‘:‘; RS-232¢C FDC
MS X ROM ROM

4000 T BASIC

CE GE
ROM MSX RAM
EXT (MPO)

1
1
'
oL ROM L e —

SLOTOO SLOTO! SLOTO2 SLOTO3 SLOT | SLOoT2 SLOT3-0 SLOT31 SLOT32 SLOT33

Fig. 9-2 Memory Map and Extension Status
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uc-v102

1.3 1/0 Map
00H-3FH Reserved
50H 4/V SW
0 RGB multi-connector
1 INPUT 1
2 INPUT 2
3 INPUT 3

80H-87H For RS-232C
80H 8251 Data
81H 8251 Status/command
821 Status read / interrupt mask
831 Not used

84H | 8253
85H | 8253
86H | 8253
87H | 8253

90H-91H Printer port
90H Bit 0 : Strobe output (write)
Bit 1 : Status input (read)
9id Print data
98H-9BH VDP (V9938)
98H VRAM access
991 Command register access
9aH Pallet register access (write only)
9BH Indirect register designation (write only)
AOH-A2H Sound generator (PSG)
AOH Address latch
AlH Data read
A2H Data write
AQH-ABH Parallel port (PPI)

ABH Port A
ASH Port B
AAH Port C

ABH Mode set
B4H-BSH CLOCK
B4H Address latch
BSH Data
(DOH-DTH) Floppy disk controller (FDC)
The floppy disk controller includes a function designed to switch the floppy
disk off by external signal. This function which can only be used while the
FDC is accessed enables the system handle several different FDC interfaces.
D8H-D3H Reserved for Kanji Rom
D8H
DSH
FSH System control (write only)
1/0 device enabled when this bit is set to 1.
b0 (Reserved for kanji ROM)
b3 Superimpose (FTH read: Video input detect)

b5 RS-232C

FTH A/V control
b0 fudio R L: Mixing ON (write)
bl fudio L L: Mixing ON (write)
b2

b3 Video input detect
b4 AV control Tv (write)
b5 Ym control : FULL TONE (write)
b6 VDP register 9 bit 4 inverted (write)
b7 VDP register 9 bit 5 inverted (write)
FCH-FFH Memory mapper
% [/0 addresses not included in this table are reserved addresses.

No input (read)

| il ol
Y

Table 9-1 1/0 map
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814 RS-231C Interface Functional Composition

The UC-V102 RS-232C interface supported by
extended BASIC can be set to a maximum baud rate
of 19,200 bps. The practical limit, however, is 4,
800 bps. Data transferred (by SAVE, LOAD comman
d) at higher baud rates can result in data drop-
out,

The RS-232C interface consists of the Universal
Synchronous / Asynchronous Receiver / Transmitter
(USART) M5L8251AP and the Programmable Interval
Timer (PIT) M5L8253P-5. The USART devices mainly
converts parallel 8-bit CPU data to serial data,
and the PIT device generates the requisite clocks
synchronized with the baud rate.

With USART capable of setting independent
transmitting and receiving data speeds, the PIT
counter #] output is used as the transmitter clock
and the counter #0 output as the receiver clock.

The fundamental clock for these counters is
obtained by dividing a 3.6864Mlz crystal resonator
output (IC141 pin 6) by half at the IC136 flip-
flop. The block diagram is shown in Figure 9-3.

IC132 (M75188P) line driver generates an output
voltage greater than +5V and less than -5V to be
passed to the signal line,

At the RS-232C interface, input voltages greater
than +3V corresponds to data 0, and input
voltages below -3V (minus voltage) correspond to
data 1.

IC133 is a line receiver used to convert input
signals greater than +3V and less than -3V to TTL
levels.

(D List of Extended BASIC Statement Used in
RS-232C Communications

The following MSX standards extended BASIC has
been prepared to enable the use of communication
functions by RS-232C. Although commands,
statements, and functions are the same as in MSX-
BASIC, and MSX-DISK-BASIC, the communication
functions have been extended by differences in
format and specifying method for RS-232C
communication operations.

50

Extended Statements (Used with CALL Statement)

COMINI Initialization of communication
functions.

COMTERM Switch to terminal mode.

COMDTR ER signal ON/OFF switching.

COMBREAK Break signal transmitted.

COMSTAT Determine status of RS-232C port.

COM GOSUB Set start line of interrupt
routine from RS-232C port.

COMON Enable interrupt from RS-232C port.

COMOFF Disable interrupt from RS-232C port.

COMSTOP Hold interrupt from RS-232C port.

Commands

SAVE Transmit program.

LOAD Receive program.

RUN Receive and then execute program.
MERGE Receive program and merge it with
program in memory.

Statemants

OPEN Open file for RS-232C.

CLOSE Close RS-232C file.

PRINTH Transmit numerical and character

strings.
PRINT# USING Transmit numerical and character
strings in specified format.
Receive numerical and character
strings, and substitute in
variables.
Receive numerical and character
strings, and substitute in

INPUTH

LINE INPUT#

variables.

Functions

EOF Determined whether the EOF code
(&H14) has been received or not.

INPUTS$ Receive character string of at
least 1 character.

LOC Determine number of data bytes in
receive buffer.

LOF Determine remaining number of
bytes in receive buffer.

Device no.

UC-V102 is equipped with one RS-232C port. The
specified device no. is 0.
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wR 1 a0 WRITE H
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{272}

- cLK1 18
COUNTER # 1 GATE! 14
ouTy1 13| -
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CONTROLLER axz 18

COUNTER ® 2 GATEZ )

ouT2 7
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OF
COUNTER #1 AND COUNTER#2
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==
=
'#lol' o:

+8v
s et vee zs_}_ 27p x T
28
po2_{4 GND 4 04 X:3.6864MHx
222 DATA TRANS -
s 12 BuUS @ Mission | Tx0
*%5 BUFFER !(l:‘FZ_E;)
—— l
T
TRaNS -  |-ROY 13
mission [TE 18
BESET izt eV | CoNTROL  paiC 9!
20 cLK REAO /
AO 12 _¢/Q WRITE
B 3R CONTROL
Wi 0 _WR LoGic receven |
— BUFFER
RS8251 L] (s —pP}
22
2'?_‘ MOOEM RE
17 CTs CONTROL RECEIVER s
— CONTROL r
22 ATS L SYNDET
DATA 780
BUS +12v
| RS-232C
icBz aTx CONMECTOR
s ——— o]
- - —o 1
I
b
\ |
00 °ls
L—.. o
! 2]
06 °
ks olie
Ii L7 4 2
' Hav °
o7 “12v 0.1 gfpoa °
o
s
N Ve ' 1C133 g
cc
16 °
+sv o 4 .
I 8 7 °
100p 20
°
s — ey o
a
+5v n o
T 1000 ofzs
.
' oo " — 1
T <!
* % — woon
PR CL
- <
v - F5v _100p
14 1
[
kud
+sv 4
GATE ARRAY ot o

Fig. 9-3 RS-232C section block diagram
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(2) Example of LD-V4200 Control in UC-VI02 Command Commentary

@® Set all LD-V4200 function switches OFF (upper
position). 4.8K bps, CR terminated.

@ Xey in the following control sof tware.

10 CALL COMINI (“8NINHAAN™,4800,4800,1)

Commands which can be executed by LD-V4200 are
listed below.

20 OPEN “COM:™ AS #1 Command Mnemonic
30 INPUT CHM$ : GOSUB 100 1 DOOR OPEN oP
138 Egi:;tfzm ?0¥3P32ﬂ1,5T$ : RETURN 2 | ReJect R
3 | START SA
10: RS-232C port initialization 4 | PLAY (address) PL
8-bit data, parity none, 1 stop bit S | PAUSE PA
No Xon/off control 6 | STILL ST
CS control ON : Check whether player T | STEP FORWARD SF
power is on or not 8 | STEP REVERSE SR
Auto LF ON, S1/S0. control OFF 9 | SCAN FORWARD NF
v e s 0| s e :
20: Open the RS-232C port 11 { MULTI-SPEED FORWARD (address) MF
30: Key in and transmit command from key hoard 12 | MULTI-SPEED REVERSE (address) MR
40: Display status 13 | SPEED argument SP
100: Basic access subroutine 14 | SEARCH address SE
Wait until status (ST$) is received after 15 | STOP MARKER address SM
transmitting command before returning. 16 | FRAME FR
17 | TIME ™
18 | CHAPTER CH
19 | AUDIO CONTROL argument AD
20 | VIDEO CONTROL argument VD
21 | DISPLAY CONTROL argument DS
22 | CLEAR CL
23 | FRAME NUMBER REQUEST ?F
24 | TIME CODE REQUEST i 21
25 | CHAPTER NUMBER REQUEST ?2C
26 | PLAYER ACTIVE MODE REQUEST 2P
27 | DISC STATUS REQUEST 7D
28 | COMMUNICATION CONTROL argument CM
29 | CCR MODE REQUEST N
30 | LVP MODEL NAME REQUEST ?X
31 | KEY LOCK argument KL
32 | REG. A SET (DISPLAY) argument RA
33 | REG. B SET (SQ CONT) argument RB
34 | REG. C SET (MISCELLANY) argument RC
35 | CLEAR SCREEN CS
36 | PRINT argument PR
37 | LEAD OUT SYMBOL LO

Table 9-2 Control commands
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015 Floppy Disk

The standard UC-V102 configuration includes one

3.5 inch 2DD floppy disk drive capable of

recording and reading programs and data in DISK

BASIC. And MSX DOS can be started up by using an

MSX DOS system disk.

Floppy disk operations and control procedures are
~ described in this section.

(1) Diskette

The diskette recording medium consists of a thin c
ircular film coated with magnetic material and hou
sed in a hard plastic case. Both dual-sided (2DD)
and single-sided (1DD) diskettes can be used in U
C-v102.
The recording area of the diskette is divided into
eccentric rings called tracks which are further d
ivided into data blocks called sectors (the minimu
m recording unit). 2DD diskettes contain 80 track
s per side making a total of 160 tracks.
The configuration of a single track is outlined in
Figure 9-4.

Gap

Gap Sync
80 bytes 12 bytes 50 bytes

Index mark ‘

!Iurmm Gap| (ol

Gapl

Postamble

6
bytes

N=9 in UC-V102 with a 9-sector
per track configuration

Fig. 9-4 Track configuration

la———— ] sector ——
1D Data 1D
Gap | fieid |%® [fietld |®* | field
ID field of \\

Data is written
and read in this zone.

target address

The size of the data
field in UC-V102 is
512 bytes.

Fig. 9-5 Sector configuration

uc-v102

The sector is the smallest unit involved in
recording and reading of data to and from floppy
disks. All sector include an ID field where the
same fixed data remains unchanged when ordinary
data is recorded (written) and read. (The disk is
said to be formatted when data is recorded in
these 1D fields.)

The data recorded in the ID field is shown in
Table 9-3. Each sector is given its own unique
number. No two sectors can have ID fields of the
same value.

That is, floppy disk data is managed by side
number (0 or 1), track number (0 thru 79), and
sector number (1 thru 9), thereby enabling a
single sector to be accessed.

Track number |0 thru 79 (The outermost track is number ()

Side number 0 or 1 (The under side is 0)

Sector number | 1 thru 9 (Numbered in sequence from INDEX)

Table 9-3 Sector ID field contents

The recording capacity of a 2DD disk can be
calculated from the above values.

X 9 sectors/track

= 737,280 bytes

512 bytes/sector
X 80 tracks/side X 2 sides

Since track 0 is not used for ordinary data, the
number of tracks available is 79, making a total
of 728,064 bytes. The nominal rating is 720K
bytes (or 360K bytes for 1DD disks).

() MFM modulated data recording method

Data can be recorded by either FM modulation or
MFM modulation. The MFM method has a recording
density twice that of the FM method. The bit
patterns used in the two methods are shown in
Figure 9-6. The writing data frequency in the MFM
method is about half the frequency in the FM
method when the same data is recorded. That is,
twice the amount of data can be recorded when
recording on identical media.
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Serial data

FM recording method ‘L | l —L L—l 1 L_—I;(IZ waves)

]
1

MFM recording method % : % é % (6 waves)

Data pattern 1 0 1 0 0 0 0 1

Bit cell

Fig. 9-6 FM and MFM recording method bit patterns

(3) Reproduction of Read data/VFO circuit

When the MFM modulation method is used, data is
recorded on the diskette as pulse signals. And
when these pulse signals are retrieved during data

Data read H !

i Phase and control led 5

reading, a data window signal (see Figure 9-8) is I: T detector amplifier osc(bétl)i)itor—\ E
| |

from FDD

Filter Voltage

generated to reproduce the data from the pulse
train. The data is reproduced as 0 or 1 depending e o
on whether a pulse is read or not at the data Data window signal
window signal.

Feedback signal

| ——~ Separated data pulse
Data

These window signals are generated by the VFO L———————-* separated L————-Separatedclockpulse
circuit in the SED9421 IC which includes a PLL
circuit block outlined in Figure 9-7. Data
window and data pulse signals are obtained from
the data read from the floppy disk, and are
passed to the floppy disk controller (FDC) in
M5W1793.

The PLL circuit is locked during the SYNC byte
interval (12 successive bytes of “00” data)
included in each sector, thereby generating a
window signal during sector reading.

Fig. 9-T VFO circuit block diagram
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Data window

Bit cell
Data pulse train 4ns—
read from FDD ' nn n ! ! ! ! n_n n_
Data window width | : ] ) H ' !
By } 1 1 | ; I :
Data window 1 L1 | i | ! | I [ = [
1
Separated !
data pulse n J ”__
1 0 1 o ) ) 0 1
(a) FM recording
Bit cell Reproduced data’

fe— 25 ]

Data pulse train
read from FDD i

Data window width

1
{us E
Data window || ' | f | | | | l P j il | | [ 1]
Separated
data pulse ﬂ ﬂ J
1 o} 1 ¢} [} o} o} 1
(b) MFM recording
Synchronizing with SYNC field
WRITE GATE ———I l
N —{ }— 1 byte guard
A c A 114 c
GAP 3 SYNC M| ID |[R| GAP2 SYNC M Data R | GAP3
1 ¢ 2 M c
1 1 i
[l [}
1
VFO LOCK _I I_'_l E I—
I

1
READ DATA i ------ n M- -~ i
- -

Synchronized with the SYNC zone clock pulse
(a) IBM format and VFO

SYNC field(*00™) 0 0 o o 0 0
(SYNC) |——2ps——| I l I I
c c ¢ c c c
READ DATA “ " " ﬂ ﬂ lL
1 1 1 1 ! !
[ I 1 i
VFO output ' '
(clock window) :l l i | l | l I | | | | I | : l
— v A, — —_—
Tracking read data pulses End of synchronization with
read data pulse aligned with
(b) VFO synchronization center of window

Fig. 9-8 Data window signal timing chart
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() Floppy disk drive control

To enable random access of data recorded on
diskette, the floppy disk drive head must be
controlled. And each track, side, and sector
must be designated.

Designated track, side and sector are set by
control signals passed from the floppy disk
controller (FDC) to the floppy disk drive (FDD).

Tracks are specified by STEP and DIRC signals used
to shift the head. The head is shifted one track
at a time by each STEP signal, and the direction
(towards the center or the outer edge of the disk)
is specified by the DIRC signal. The side is
specified switching bit 0 of the register at
address TFFCH - side 0 (reverse) if the bit is 0,
and side 1 (face) if the bit is 1.

The ID field data of each sector is read, and when
data which matches the specified sector number is
located, that data is read/written from to that
sector,

(5) Interface

The interface between the floppy disk drive and
floppy disk controller is all negative logic, and
all drive operations are executed by open
collector. This enables more than one floppy disk
drive to be connected.

(6) FDC operation clock

The 1C135 (SED9421COB) VFO IC incorporates a built
-in FDC clock generator. A 1Mliz clock obtained by
dividing the fundamental frequency of 16MHz is
supplied as the clock from the ¢z pin (15).

READ DATA L
Read circuit
ORIVE
SELECT
WRITE DATA Read/write head
WRITE GATE Erase head
Write
circuit
POWER
ON $—— WRITE PROTECT
RESET CONTROL
b erase CONTROL
f.
HEAD LOAD Head load solenoid 3
Cassette
STEP_LOAD detector LED
Cassette
QIRECTION detector sensor
DRJIVE SELECT
(2 LINES) IN USE lamp
TRACK 00 Write protect LED
Controlj
INDEX circuit|tirite protect semsor
READY Index detector
WRITE
PRQTECT Motor ON
Track
00 _LED
Track 00 sensor
Stepping motor

Fig. 9-9 Basic floppy disk construction
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{1)Reference : Floppy disk drive specifications
The 3.5 inch 2DD (2 sided double-density double
track) type floppy disk drive handles 1M bytes on

unformatted disks and 720K bytes on formatted
disks.

Major specifications are listed below.

Double density

Recording capacity

Unformatted 1000K bytes
Disk 1000K bytes
Side 500K bytes
Track 6.25K bytes

Transfer rate 250K bit/sec.

Rétation delay (average) | 100msec.

Access times
Track to track
Average

3msec.

94msec. (including step
time of 3msec. and
settling time)

15msec.

400msec. (max. T00msec.
up to READY output)

Settling time
Motor start time

Double density
Recording density 8717BPI
Magnetic flux inversion | 8717FCI
dendity
Recording modulation MFM
Track density 135TPI
No. of cylinders 80
No. of tracks 160
No. of heads 2
Rotational speed 300RPH
Rotation period 200msec.
Index 1
Medium 3.5 inch micro flexible
disk cartridge

Table 9-4 Floppy disk specifications

uc-v10=2

@ Functional Composition

1.General Operation

The MF353AF floppy disk drive consists of a media
drive mechanism, two read/write heads, an actuator
which positions the heads at the read/write track,
and a number of electrical circuits involved in
driving these mechanisms,

When a diskette is inserted, the media drive
mechanism clamps the diskette onto a spindle
coupled directly to a DC brushless direct-drive
motor and rotates it at 300 rpm. The positioning
actuator moves the read/write head to the desired
track, and the head proceeds to read or write data
at that track.

LElectrical Circuits

The electrical circuits used to drive the various

stages are mounted on a single PCB. These

circuits include :

®Line driver and receiver for transfer of signals
with the host system.

®]rive selector.

® [ndex detector.

®llead positioning actuator drive circuit.

®S5pindle motor control circuit.

®Read/write circuit.

®MWrite protect circuit.

®Track 00 detector.

®Drive READY detector.

®Head selector.

®]N USE and panel indicator LED drive circuit.

A motor drive circuit and speed detector are

mounted on the spindle motor PCB together with a

Hall element detector.

). Rotation Drive Mechanism

The disk cartridge drive mechanism turns the disk
at 300 rpm via a spindle directly coupled to a DC
brushless direct-drive motor.

. Positioning Mechanism

The read/write head is positioned in the following
manner.

The carriage assembly unit is connected in a read
screw groove section of the stepping motor output
axis. Each time the stepping motor turns through
15" , the read/write head is shifted by one track
in the specified direction.
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Electric Interface

Printed circuit board

P2 P1 /
| I—— — 1
- 33 CICIDR ool
— 2
00D @ (OO0 oo

43 21
P1/P2 connector

Line vol tage Pin no. Remarks
+12V DC 1
+12V DC Return 2
+5V DC Return 3
+5V DC 4

Fig. 9-10 Connector layout and function table

Signal name Signal pin no. | GND return pin no. | Input/output
SPARE 2 1 —
IN USE 4 3 Input

‘| DRIVE SELECT 3 6 5 Input
INDEX 8 1 Output
DRIVE SELECT 0 10 9 Input
DRIVE SELECT 1 12 11 Input
DRIVE SELECT 2 14 13 Input
MOTOR ON 16 15 Input
DIRECTION SELECT 18 17 Input
STEP 20 19 Input
WRITE DATA 22 21 Input
WRITE GATE 24 23 Input
TRACK 00 26 25 Output
WRITE PROTECT 28 27 Output
READ DATA 30 29 Output
SIDE ONE SELECT 32 31 Input
READY 34 33 Output

Table 9-5 Function table
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" the multiplexing signals.

5 Input Signal Line

Eleven input signal lines are connected to the
drive. These signal lines are divided into two
groups - one consisting of signals multiplexed in
multi-drive systems, and the other consisting of
The four multiplexing
signals are listed below.

@ DRIVE SELECT Q

®DRIVE SELECT 1

®DRIVE SELECT 2

®DRIVE SELECT 3

(1) DRIVE SELECT O THRU 3

When the DRIVE SELECT line is at logical “0”
level, the multiplexed I/0 line is activated
and read/write is enabled. These four
isolated input signal line DRIVE SELECT 0
thru 3 have been incorporated to permit
reciprocal multplexing with four drives
connected to the one system. The PCB mounted
short plugs DSQ thru DS3 are connected to the
respective DRIVE SELECT lines and are used to
activate the corresponding drives.

(2) SIDE ONE SELECT
This interface line is used to select side {
or 1 (of a 2 sided diskette) for reading or
writing. The side 1 head is selected when
the line is logical “1”, and the side 0 head
is selected when the line is logical “0”.

(3) DIRECTION SELECT
The direction in which the read/write head is
shifted when a step signal pulse is applied is
controlled by this line interface signal.
The read/write head is shifted towards the
outer edge of the disk when the signal is

logical “1”, and towards the center when
logical “0”.
(4) STEP

The STEP interface line pulse signal shifts
the read/write head in the direction defined
by the DIRECTION SELECT line. The head is
shifted one track for each signal pulse
applied to the step line.

With this line normally at logical “1” level,
step operation is commenced by the trailing
edge of a “negative going pulse” (level
inverted from logical “0” to logical “1%).
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WRITE GATE

The write driver is activated when this
interface line is changed to logical “0”.
Data passed to the write data line for the
selected side is then recorded on that side of
the diskette. When the line is reverted to
logical “1”, the write driver becomes
inactive, and the read data logic is enabled.

WRITE DATA

Data to be recorded on the diskette is passed
to this interface line. With this line
normally logical “1”, the write current is
inverted by the leading edge (level inverted
from logical “1” to logical “0”) of a data
pulse (negative going pulse), and data bits
are then written to the diskette. This line
is enabled when the write gate is logical “0”.

IN USE
The front panel IN USE indicator LED comes on

when this interface line becomes logical “0”.
This LED is also switched on by DRIVE SELECT.

MOTOR ON
The spindle motor is started when the MOTOR ON
interface line becomes logical “0”.

f. Qutput Signal Line

oy

@

INDEX

With this interface line normally at logical
“1”, a single logical “0” output pulse
(approx. 4.0msec pulse width) is generated
during each revolution of the diskette (cycle
period of 200msec.). This output signal
indicates the track start while the diskette
is rotating.

TRACK 00

When at logical “0”, this interface line
indicates that the read/write head is
positioned at track 00. And when the
selected drive output is logical “1”, the
read/write head is positioned at any other
track except track 00.

uc-v102

(3) READY

@

&)

The READY interface line becomes logical “1”
when the spindle motor is stopped, or when no
diskette is detected in the drive. When a
diskette is inserted, an index pulse is
detected, power is supplied to the DC supply
lines (+5V and +12V), and the READY interface
line becomes logical “0” after three index
pulses are detected.

READ DATA _
Data recorded on the diskette is read by the
read/write head, and converted to a pulse
signal in the electrical circuits. The
resul tant RAW DATA output (consisting of
combined clock and data) is passed to this
READ DATA interface line. This interface
line is normally logical “1”. A logical “0”
output pulse (negative going pulse) is
generated when data is read.

WRITE PROTECT

The WRITE PROTECT interface line is used to
alert the host system when a write-protected
diskette is inserted. The line becomes
logical “0” when such a diskette is inserted,
and write operations are inhibited
irregardless of whether the WRITE GATE line
becomes active.

1.Short Plugs

D

Drive select conditions

DSO thru DS3

When more than one drive is connected to the
system, the shorting plug is plugged into DSQ
thru DS3 to select the corresponding drive,
and enable transfer of input/output signals
only with drives where the DRIVE SELECT line
is logical “0”.

If, for example, the DRIVE SELECT 0 line of
the drive where DSQ is shorted is logical “0~,
that drive is selected.

UC-V102 has been designed to accommodate a
second drive. When a second drive is
installed, a short plug must be set at the
position marked DS1 on the circuit hoard.

If the DSO shorting plug is set, the two drive
outputs will collide and the system will not
function properly.
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8. Signal Interfacing
Signal interfacing is divided into control signal
and data signal interfacing. Note that all
interface signal lines are TTL level.
The signal levels and characteristics are
summarized below.
® True = logical “0” = Vo OV T0 +0.4V
Iin max. 4A0mA
® False = logical “1” = ¥y OV + 3.8V TO +5.25V
Iin OmA
® [NPUT IMPEDANCE = 1k OHM

816 Keyboard I|/F

Ra is the current control resistor, Rb and Rc are
the 1C122 and IC123 pull-up resistor, and F is an
EMI filter.
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Fig. 9-11 Key board I/F block diagram

60




817 Printer I/F

PBUSY: When an input signal is read to the PBUSY PHR: If data is written when output status is
pin, an output of the same level (as the set by PDIR “1”, a positive PHR output
input level) appears at Bl. signal which conforms with the WR signal

pulse width is obtained at the PWR pin.
1/0 address| R/W B7|BSIBS|B4IBS|BZ B1 | BO External circuitry latches the data when
90 (H) R this signal returns to “0” and passes the
data to the output. If input status is

— . . .nn ) then set by PDIR “0”, the PWR pin stays

PSTB:  If BO Ls”wr1ten as “0 K the PSTB pin at “1”, and also maintains that level if
Eefomes 0 .when Fhe WR signal returps to output status is set again. The pin is

1 . ”And if BO 13 subsequently ”Elfte" returned to “0” after accessing of 91(H)
as 17, the PSTB signal returns to “1”. has been completed.
1/0address | R/W | B7[B6|B5| B4 | B3| B2 |B1 B0 1/0address [ R/W | B7|B6|B5| B4 |B3|B2|B1|BO
90 W 91 ) W Data
00~07
1ci29
PDBO~ POB7
1085 0 Q| Printer
PWR L?—c sy
74L8373
PBUSY
50 f\
Ic102
l/f74L5367

Fig. 9-12 Printer I/F block diagram

1.8 Extension Slots
UC-V102 is equipped with extension slots in the
rear panel capable of accommodating up to three
extension cards. Mounting additional boards such
as extension RS-232C and digitizer boards expands
the functions of the system.
[d Major signal lines

CPU data bus

CPU address bus

CPU control lines

V9938 color bus
External composite video
External composite sync
V3938 DHCLK (10.74MHz)
V9938 DLCLK (5.37MHz)

Slot
Chip

select signal
select signal

Mapper address (MAl4 thru MALT)
RAM control signals

+5V

Power supplies

+12V
—12v
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9.2 AV Section

PC/EXT
1c202 V7010
EXTVIDED ——— sYnNC sep S SYNE -
V- RESET
[3 3
XTAL1 XTAL2
Ic129 gate array 21.48 MHL
PR LS AP .-
! : R/W R/W b
—_ | = iy
wE = 53 RAS RAS "
' 4 1 Ta50 AT ap k
o : ¥ 7 TSR [ZXR]
i [
! 1 H 5YNC ADO-T B VRAM 128K byte
| ! 64K bit D RAM exasple )
! 1 L (@in and Dout connected
1 DECODER | RDO=7
| \ IC 124
1 voP
L e it -‘T' V8838 RIW AD |
MODE 1 v
< cas
Ao — a7 MODE D
Po — Dy coo 7
.. CPUCK  3.858 MM
T 21P
™ krid
BUFFER R > 21P socket
\, RESET RESET
21P
¢ [
BUFFER
R
]
Ry 1c 200
CSYNC »
x 847230
T | &8y RGE encoder
]
Voly
x
Compa
Tator
SYAC . .
i ,OR] 1te
Sl Burst 1} c“:os”e vid::ssigna]
3t flag BFF vi
/ Pedestal ere raeo Bufter @ output
EXTSYNC flag PCP generator

Buffer DI

348 MH

Fig. 9-13 AV video section block diagram
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Uc-v102

511 PLL SYNC SEP (V1010)

'
1
R241 DZ(S: |
1
1

3.58MHz 7
R240 C227L .
XOINon 20 OuT PD QTS VCOIN VCO BIAS
: VCO AGC
x'al I em—C L]
0sc ! c230
r pc
s1 PD
VREF OFF WHEN | L —=(dcx
R244 St MODE e e ? to VDP
From VDP : &-fsc OUT
cPU cLK (26 21.48 MH:z
PC Si/PC) 2
(3.58 MHz) TTL {29 Tk
Equalized pulse _/o_l : )
H SYNC killer — H vee
HHK s1 i b o A
fqualized ) R243
C SYNC pulse kil lerf— VD RESET 224
HHK AV
CLAMP C pC pELAY |
a4
+ 'sza ‘ sw TC
INTERFACE
VIDEO IN vo SEP M
2 )— CLAMP = 0ET 1
QBIII
INPUT FRAME
si1/PC
SYNC SEP DET o
= (4 vee
BUFFER 17 vee
@ Vee
/L On (o)
3 ©) & 0 ©
R245 VIDEO OUT v SENS OuT D TC vee PC IN
SYNC SEP L — NO INPUT 228 ,,L,:(I:
T_ﬂr. c222 L
Fig. 9-14 1C202 (V7010) block diagram

(1) Internal synchronization

A 3.58MHz signal from X201 (XTAL) is passed via
buffer @212 to pin 24 of 1C202, and each switch is
set to PC when pin 10 is at H level. The phase
of the pin 24 3.58Mlz input is compared with the
phase of a 3.58MHz input signal from VDP applied
to pin 26. The comparison result output is
generated using pin 24 of X0y as a reference.

A control voltage is passed via a low pass filter
{R241 & C225) to a variable capacitance diode D205.
{Together with L202 and C227, D205 forms a 21.48Hz
tank circuit.) the VCO output is converted to TTL
level via a buffer, and is passed to VBP as CK
and inverted phase CK. This CK is divded by 6 in
the VDP to obtain the 3.58MHz signal which is
passed to IC202. A composite synchronizing signal
from VDP is passed via a 6dB buffer to the Video
Out pin (pin D).

(2) External synchronization

The synchronizing signal in the composite video
signal applied to the VIDEO IN pin of 1€202 (pin
2) is separated (SYNC SEP). And from this the
vertical synchronizing signal is separated (VD SE
P). If the video signal is interlaced, an
external synchronizing reset signal is passed to
VDP in field 1.

Pin 6 is at H level (video present) while the
composite video signal is applied to pin 2, but at
L level (no video) while no input is applied.

The switch is in the SI (external synchronization)
position when pin 10 is at L level. The external
composite synchronizing signal separated from the
video signal on pin 2 and the Hsync input applied
to pin 27 from VDP is passed via HHK (equalized
pulse killer) with the resultant phase being
compared with the original external composite
synchronizing signal.

The composite video signal applied to pin 2 is
passed to pin 5 via a 6dB buffer.
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20 GENLOCK Method

The GENLOCK method compares the phase of the MSX-
VIDEO HSYNC output and external HSYNC with
negative feedback being applied to the system
clock. Jitter is not generated by this method.

| V7010 PLL }
|
MSX —VIDEO | :
|
| D& csyne out |
csyne our || |
V-RESET IN | |
I Y ‘
| VSYNC IN |
| | External
| SYNC SEP composi te
Hsyne ouT | | | video signal
~RESET IN
HORESET 1 | PHASE ‘ HSYNC IN |
| DETECTOR |
XTAL 1 ; :
XTAL 2 | . LPF, VCO |
] 21.48MHz l
| l

Fig. 9-15 GENLOCK method
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@ VIDEO IN
(CDD Field)

@ VDD
C SYNC IN

(Intermediate value - H) [Output from VDP

@ VIDEO IN
(EVEN Field)

@ vOP
C SYNC IN

VIDEO IN

VOP
C SYNC IN

Non-interlaced

VIDEO IN

VDP
C SYNC IN

Non-interlaced

uc-v102

C SYNC Reset Timing

’V\] /“’V”\ é START OF FIELD 1

T T T T T T LWLl TTTTITT T T

3 values

............... H level
j eve [ T 1 1T 11 |

Upper level Composite SYNC

" Intermediate level

Lllevel

Lower level (L) [VDP reset
Output from V7010

{ START OF FIELD 2
SV

T T T T T L L TTTTITITT T

[ TTTTT Tl L TrTTTrTT T

If input video signal is normal interlaced video signal

R

IIIIIIIL‘ LT T T T ]

If start of input video signal V SYNC is continous input in ODD field timing

lI/Mrllml

If start of input video signal V SYNC is continous input in EVEN filed timing

Fig. 9-16 Timing chart (1)
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PD OUT output timing chart
OWhen PC is H

-
X0 IN @ [_-
vpp —
1/6 €K IN @ | | |

+1
(DOWN) ——I
PD OUT@® 0
current l—_J
-1

(uP)
The direction in which current flows into the IC is taken as the positive direction.

OWhen PC is L
V,DEDALFMMMMM
u U o u

IN®@

=11 U Uy

+1 —
(DOWN) ‘l ‘l
PD OUT I L L Y
@ current [__J lJ | I
-1

(UP)

Since the C SYNC separated from the video signal applied to the VIDEO IN pin, and the H
SYNC pulse applied to the H SYNC IN pin are passed via a half H killer circuit, a 1/2H

pulse is eliminated.
ONo output when SW IC is L

Fig. 9-17 Timing chart (2)



0.3 Synchronization Mode selection

MSX-VIDEO mode is specified by the two bits S1 and
S0 in the RH#9 register.

MB 7 6 5 4 3 2 1 0 LSB
| I I I )
R#9 S1 S0 Mode register 3
1 1 1 ] 1 1 1
S1 150 Synchronization modo Ys Purpose

Personal computer synchronization
Standard synchronization
Standard synchronization

—_ OO
_— D= O

MSX-VIDEO always selected (0)
Generated transparent section on display screen
External signal always selected (1)

NSX-VIDEO screen display
Display of external signals such as
superimposed and digitized signals

Table 9-6

0.4 Superimposing

MSX-VIDEO can generate a switching signal (Ys)

used to superimpose external video signals on the

MSX-VIDEO output.

[d The MSX-VIDEO synchronizing signal must be
matched with the signal to be superimposed.

[d If an interlaced display picture is used, MSX-
VIDEO will also appear as an interlaced

display.
R G B o0UT
MSX-VIDEO
- R
te—— (; External RGB
0 SW 1 =——p input
Ys
VIDEO 0 SW 1 »—— External video
input

‘ Video output

Fig. 9-18 Superimposing

Since Vs is changed to high level when MSX-VIDEQ
scans the transparent section of the screen, the
external video signal is selected.

625 Software Control of AV Switcher

UC-V102 is equipped with an AV switcher which
selects the input pin for external input signals

when output data is passed directly to the [/0
port (50H).

Format OUT &H50, No.

Conditions 0 = No. = 3
No. : Numerical variable, array
variable, expression (No. should not
be greater than 3)

No. = 0 Select RGB multi-connector pin input.

No. =1 Select input applied to video/audio
input pin 1.

No. = 2 Select input applied to video/audio
input pin 2.

No. = 3 Select input applied to video/audio

input pin 3.

The input applied to video/audio input pin 1 is
selected when UC-V102 is reset. Note that
external input signals selected by this command
can be superimposed with personal computer images

and mixed with personal computer sound by the
BASIC SET VIDEO command.
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Fig. 9-19 AV switcher block diagram
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Superimpose timing

@® External video
signal

@External video
synchronizing
signal
separation EXTSYNC

@BFP
Burst flag pulse

@PCP
Pedestal clamp pulse

VDP transparent section

®VDP Ys output

Return line
blanking interval blanking interval

®VDP BLE) output
@®IC129 ¥s output —
gate array PD5044

Composite video
from RGB

i Video i
éComputer Computeré —
Video i Video

© Superimposing

Note : BASIC SET VIDEO command invalidates video input control.

Fig. 9-20 Superimposing time chart
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10, OPTIONAL FLOPPY DISK DRIVE
INSTALLATION PROCEDURE

1. Switch the power off and remove the bonnet. 3. Change the shorting socket located in the
switch stage (see Figure 10-3) under the
floppy disk drive (FDD) from DS0Q to DS1.

Floppy disk drive

Fig. 10-3

4. Secure the FDD to the FD mounting bracket with
the drive well centered in the bracket.

Fig. 10-1
$? FD mounting bracket
2. Remove the disk cover and FD mounting bracket.

Disk cover

b3

FD mounting bracket

Floppy disk drive (FDD)

Fig. 10-2 Fig. 10-4
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5. Secure the FD mounting bracket (with FDD) to
the FD support frame.

6. Then connect cable A to the FDD as shown in
Figure 10-5, and connect cable B with the
marker side facing as shown in the diagram.

7 it
- Floppy disk drive

FD support frame
@) O
— NSOy N \(

—

Cable B
Cable A

Marker

Cross-section of cable A connector
Fig. 10-5

7. Secure the bonnet.

8. Switch the power on.

9. Start BASIC and insert a diskette in drive B.
Key in FILES"B:RETURN and check that the
diskette contents are correctly displayed.
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11, SAFETY INFORMATION
1. SAFETY PRECAUTIONS

The following check should be performed for the

continued protection of the customer and service tech-

nician,
LEAKAGE CURRENT CHECK

Measure leakage current to a known earth ground
(water pipe, conduit, etc.) by connecting a leakage current
tester such as Simpson Model 229-2 or equivalent between
the earth ground and all exposed metal parts of the appli-
ance (input/output terminals, screwheads, metal overlays,
control shaft, etc.). Plug the AC line cord of the appliance
directly into a 120V AC 60Hz outlet and turn the AC
power switch on. Any current measured must not exceed
0.5mA.

Reading should

Lea;age not be above
Device current 0.5mA
under tester

test

Test all
exposed metal
surfaces

2-wire cord

@ Also test with
plug reversed
{Using AC adapter ground

plug as required)

AC Leakage Test
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ANY MEASUREMENTS NOT WITHIN THE LIMITS
OUTLINED ABOVE ARE INDICATIVE OF A PO-
TENTIAL SHOCK HAZARD AND MUST BE COR-
RECTED BEFORE RETURNING THE APPLIANCE
TO THE CUSTOMER.

2. PRODUCT SAFETY NOTICE

Many electrical and mechanical parts in the appliance
have special safety related characteristics. These are often
not evident from visual inspection nor the protection
afforded by them necessarily can be obtained by using
replacement components rated for voltage, wattage, etc.
Replacement parts which have these special safety charac-
teristics are identified in this Service Manual.

Electrical components having such features are identified

by marking with a A on the schematics and on the parts
list in this Service Manual.
The use of a substitute replacement component which
dose not have the same safety characteristics as the
PIONEER recommended replacement one, shown in the
parts list in this Service Manual, may create shock, fire,
or other hazards.

Product Safety is continuously under review and new
instructions are issued from time to time. For the latest
information, always consult the current PIONEER Service
Manual. A subscription to, or additional copies of, PIONEER
Service Manual may be obtained at a nominal charge from
PIONEER.





