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1. SPECIFICATIONS 

1-1_ Specification of the main unit (Model 35XX) 

1 ) HIgh speed procesSing uSIng multl-CPll 
2) Built ,n minI floppy dIsk 

Outl,ne 
3) Built In pronter Interface and RS232C <eroal Interface 
4) ConnectIon of up to two vIdeo d,spla\ ,""ts (separate graphIC dIsplay or overlaId dISplay possIble on two ,nd,v,dual color 

monItor unots) 
5) PermIts the use of standard CP/M 

Model 3530 Incluse a single double-side, c'1uble density minI floppy Model 3531 Includes a sIngle double sIde, 
dIsk and 64 KB RAM, double densIty minI floppy dIsk and 128 KB 
Model MZ3540 has two double-side, densIty mInI floppy dIsks and Model 3541 has two double side, double 
64 KB RAM. densIty minI floppy dIsks, and 128 KB 

CPU Mu Itl-CPU processing Z80A mIcroprocessor x 2 

IPL 8K Byte ROM 
ROM 

C,G 8K Byte ROM 

For main CPU 64K BIt DRAM x 16 chIps or 8 chIps 

MEMORY For sub-CPU 16K Bit SRAM x 4 chIps 
RAM 

Shared RAM 16K BIt SRAM x 1 chIp 

VIDEO 16K B't SRAM x 1 chIp 
RAM 4K Bit SRAM x 2 chIps 

LSI Memory mapper TH SP6102ROOl 

Custom LSI Screen controller CSP·l SP6102COO2 
CSP 2 SP6102COO3 

GDC CRT controller jJPD7220 

I/O FDC Floppy disk controller jJPD765 

PlO Parallel I/O port 8255 

SIO Serial I/O port 8251 

TIMER Counter 8253 

CLOCK Clock jJPDI990AC 

Screen structure 80 characters x 25 hnes, 80 x 20,40 x 25, or 40 x 20 

Elements 8 x 16,8 x 8 

DISPLAY Attribute Reverse, blink, hne (hOrizontal, vertIcal) 

Colors 8 colors on each character and background color 

IIF 2 channels (applicable CRT 640 x 400, 640 x 200, B/W or col or) 

One double-side, 
MZ353X double density 256 bytes/sector, 16 sectors/track, 80 tracks/disk 

MFD 
floppy disk 

Two double-side, 
MZ354X double density Built-in interface for optional MFD 

floppy disks 

LIght pen 

( ) Other I/F 
Keyboard Dedicated keyboard 

-- ---------~ - -----
Pronter CentronlCS ,"terface 

RS232C No protocol, asynchronus mode, 110 to 9600 bps, half-duplex 

Other 
Speaker (500mW) Battery backup clock I HALT SW Speaker volume control functions 

HIgh class compatIble wIth PC3200 BASIC, supplemented and graphIC 
BASIC control commands 

Expanded RS232C, GPIB, and GPIO 
FDOS 

Software Utilities BACKUP,INIT, COPY, DEBUG, KILLALL 

CP/M Basic CP/M 
Expanded CP/M 

I ntstruct,on Manual 
Accessoroes master floppy disk 

power cord 
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'-2. MZ-1KOl (Keyboard) specification 

MZ1K02 U.S. keyboard (ASCII) MZ 1 K03: U.K. keyboard (ISO). 
Outline 

MZ1K04 German keyboard MZ1K05: French keyboard 

Keyboard controller 8OC49 or 8749 
LSI,IC 

CMOS1C 4049 x 2,4514 

Sculpture key Mechanical contact key, with life of 10,000,000 operations. 

Keys (98) Alphanumeric keys 61 Ten key 1 15 J Function keys J 6 J Definable keys I 10 

Mode switch 1 

Interfacing cables 
For data transfer with the CPU (serial) and power supply !transmission under 15,000 baud) 

Specification Use of coiled cable with 8-pin DIN plug 

Repeat function 
Automatic repeat occurs 0.64 seconds after 1 2 1 Two-key rollover 

Other 
continuous depression of the same key_ 

Indicators (4 LED's) POWER, Alphanumeric keys 

Molded I Color Office gray 
Cabinet 

Size (W x H x LI 467 x 35 x 190 1 Weight 1 About 1_5kg (3_3 Ib) 

Keyboard layout 

Refer to the page 7IN "CIRCUIT DIAGRAM" 

1-3. MZ-1U02 

Expansion unit for the MZ-3500 series CPU, which can be attached to the rear side of the main unit_ / 
Outline Optional boards are plugged in to the expansion box. 

The expansion box will accomodate up to four option boards. 

Number of slots: 4 slots 

Slot connector. 60-pin edge connector x 4 

Specifications Area of the slot inserting option board: 140_5 x 140 

Slot for option and slot number 

Slot 1 Slot 2 Slot 3 Slot 4 

MZ-1R06 
0 0 (expansion RAM) 

SFD IIF 0 0 

Expansion RS232C 0 0 0 0 

GPIO 0 0 0 0 

GPIB 
0 0 0 0 (I EEE I/F) 
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-MZ3~O 
Expansion unit 

----- - ----- --~ 
Screw (2) 

Screw (1) 

\ 

\ , 

Screw (2) 
, 

\~ 
Screw (1) 

1-4. MZ-IR03 

Optional board used graphic display functions with the Model-3500 series CPU. It includes 32KB of RAM. 
Outline It is inserted through the slot on the front panel of the PU. 

The MZ-1U02 expansion box is not required. 

GDC 1 Graphic controller "PD7220 

LSI Basic (buit-in) 16KDRAM x 16 (32KB) 
VIDEO RAM 

Expansion 
16KDRAM x 32 (64KB) (optional) 

Specifications ~M 32KB 96KB 
(basic) (maximum e)(pansion) 

Graphic functions 640 x 200 640 x 200 dots 640 x 200 dots 
(Col or must be green monitor Two screens Six screens 
specified for each 

640 x 200 ------- 640 x 200 dots dot. when the color 
color monitor Two screens video unit is in use) 

640 x 400 640 x 400 dots 640 x 400 dots 
green monitor One screen Three screens 

( 
640 x 400 ----- 640 x 400 dots 

color monitor One screen 

SDISP Screen designation for two video units. 

BASIC graphic control statements ODISP Designation of output screen. 
Software CHANGE DISP Mode designation 

GCOLOR Graphic pattern designation 

CLS Cleared by the color specified. 

PSET Dot set 

PRESET Dot reset 

LINE Line creation 

GTABLE Table creation 

CIRCLE Circle creation 

PAINT Paint over 

GINPUT Input of graphic pattern 

GDISP Display of graphic pattern 

GPRINT Output of graphic pattern on printer 

GREAD Read of coordinates 

GENTER Input of pattern within the specified area 

GCURSOR Graphic cursor position designation 

GSCROL Graphic screen scrolling 

SYMBOL Graphic symbol displaying 

SCALE Scren scle-down designation 

-3-
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[J 
I I I I I I I I 11 

~ 

1-6. MZ-1R06 

Optional board for memory e)(pantion of the MZ-3500 sries CPU. with thIS option the main memory (RAM) can be e)(panded 
Outline up to a ma)(imum of 256 KB. 

This option plug into the e)(pantion bo)( in slot 1 or 3. 

Basic I 64KDRAM x 8 (64KBI 
LSI 

I 64KDRAM x 8 (128KB) 
Specifications 

E)(pansion 

Memory and user Main CPU only Use of MZ-1R06 Using eight 64K RAM's 
area on the MZ-1R06 

Total capacity of 128 KB 192 KB 256 KB the main CPU RAM 

SYSTEM • 57 KB - -BASIC AREA 
(RAM 

USER BASE) 
AREA 

80 KB 128 KB 208 KB 

, \ 
, 

" 
, \ \ 

" " " \, ,.('\ 

, ',~.~Y 
'~~~ 
~~~? 
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1-7_ MZ-1007 

Outline High resolution MZ 3500 series 12 green monItor 

Video tube 

Display capacity 

Specifications --
DISplay sIZe 

I nput Signals 

Power supply 

Cabmet 

AdJusting knobs 

Accessories 

~ 

Type Non glarp green I Size 

Fluorescent cOl or P39 (green, long PERSISTANCE) 

Total number 01 I 2,000 characters 1~ Display capacity dISplay characters (80 characters x 25 Imes) 
-

220 x 145 

Method Separate mput, TTL level 
-

HOrizontal 2086kHz ! Vertical 

"}<;JW power consumption 

Molded Color I Office gray 

Size {W x H x Ll !324x310x356 ! Weight 

3 Vertical synchronization, contrast, brightness 

CPU connection cable and power cord and Tilt stand 

-!)-

N 
N 
N 

.. 
MZ3500 

I 12", 90
0 

deflection 

1 640 hOrizontal dots, 
400 vertlcallmes 

I 478Hz 

! 7_2 kg 
--
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1-8. System configuration of Model 3500 

12" green 
monitor 

MZ·1007 

12" color 
'--- monitor 

MZ-1008 

Keyboard 
MZ·1K02 
MZ·1K03 
MZ·1K04 

G-RAM G-RAM MZ·1K05 
MZ-1R04 MZ-1R04 

LIght pen 

I MZ·1X02 

Pronter 
r- MZ·1P02 GRAM Board 

MZ-1R03 Cable 
;-- MZ-1C16 t---

~ 
Color ,nkjet 

'--- printer 
MZ·1P04 

r-
,-- ---, 
I p. r---I ronter I 

..- I CE-332P I 

r--l Cable 
1 _____ J 

~ 
r- MZ-1C03 r-- ,- -- - -, 

1 Printer I 

1 102824E I 
I _____ J 

Model-3531· 

Cable Option MFO 
MZ-1C07 MZ-1F02 

~ Option MFO ,..-----, 
MZ-1F03 Cable I 

OptIon MFOI '--- MZ-1COO CE·331M I I 
L ____ ...J 

RS-232C 
RS232C I/F 

r- - Cable MZ-1EOl 
MZ-1C05 

I-- GP I/O Cable 
MZ-1E02 MZ-1C19 

Expansion f} '-- unit 
MZ-1U02 

r- SFO IF OptIon SFO Option SFO 
MZ-1E03 MZ-1F05 MZ·1F05 

Option RAM 
'--- PWB Option RAM 

·Model·3541 ~ Model·3531 + MZ·1F03 MZ-1ROO 
MZ·1R07 

-6-
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2. SOFTWARE (MEMORY) CONFIGURATION 

Memory will be operated under four states of SOO ~ S03, 
depending on the hardware and software configurations. 
In the paragraphs to follow, description will be made for 

those four states. 

MA3 
MA2 
MAl 
MAO 

MAIN CPU 

o 
o 
o 
o 

o 
o 
o 

~ FFFF FFFF 
1 jRAM<COM) 
~. t, 

COOO 
BFFF 

8000 
7FFF 

RAMA 

4 

RAMA 

3 
----

RAMA 

2 4000 
3FFF I 

I 

) : ROMB 
I I 

2000 L ____ J 

RAMA 

1 

- --
OFFF EJROM 

~ IPL _ --
0000 ---

" \\ ,\ 
\' 
,\ 

" 

---

- -

\ , \ 
'\ 

2-1. SOO (INITIALIZE STATE) 
SOO can only exist immediately after power on, and the 
system executes IPL under this condition and that the 
system thus loaded will automatically assign memory area 
for SOl, S02, and S03. 

SUB CPU 

MSl=O(L) 

MSO=O(L) 

- - --, 

\, 
\\ 

\\ 
\\ 
\ \ 
\\ 
\\ 
\\ 
\ \ 

\ \ \, 
\ \ 
\ \ 

\ \ 
\ \ 
\ \ 

\ \ 
\ \ 
\ \ 
\ 

L ____ , 

I I 
I 

ROM I 
'(SPAPE) 
I I 

I 

RAM so 
RAM SC 

RAM SB 

RAM SA 

5F,FF 

5800 
57PF 
5000 
4FFF 

HM 
4000 

\ 27 FF 
RAI,I(CQM) 20100 

1 FFF ---
ROM 

IPL ---- -- -
L-__ ....J 0000 

-7-
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Operattonal description 
(1) Upon reset after power on, the main CPU loads the 

contents of the initial program loader (IPL) into RAM 

starting at address 4000H, during which time reset is 

applied to the sub·CPU. 

TIMING OF RESET SIGNAL 

Vee 

SYSRES·l.j 
., I 1-

I I ..... -----/ 

SRES I I I 
I I + 
~ 
I I I 

I 

I 

of 
POWER'SUB CPU 

I START 
POWER 

OFF 
I 
I 

MAIN CPU 
START 

Memory Map Data: 

1. ROM·B is tested to determine if ROM's are present. 

2. The ROM·IPL functions under control of the main CPU 
at first, but later it functions under the sub-CPU after 
the IPL program has been loaded in RAM. 

3. RAM·COM is shared by both the main CPU and the sub
CPU. 

INITIALIZE FLOW START 

Lwd ... 800TSTRAP 

""'-
~"A~ll ~TART 

ll' \4 .... JAf< I 

T....wf.r control to 
the BOOTSTRAP 

Tf1II'\'Ifef'SUB-CPU 
sv.-..rr Pf"ograt'n to lh~ 
sus-CPU }-

'11.) ........ , ,I<" 

-8-

(2) The main CPU then terminates resetting the sub CPU 

and starts the sub·CPU. At the same time, the ROM 

IPL is assigned to the sub·CPU. 
(3) The main CPU then send the memory allocation (state) 

to SD1, and starts to load DOS from the system floppy 

disk. 

Signal generated from the 
CR network and power supply 

Output Signal from the main CPu port 

8. Main CPU reset time 

b. Main CPU IPL load tIme 

4. Memories other than described above cannot be accessed 

under the SDO state. 
5. Bank select, MAD-MA3, is used Within the address range 

of COOOH-FFFFH. 

EAROR 

"iliA! III "NlI 

.... 1-/1( , ........ , \k J 
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ROM-IPL 
1. An 8KB ROM (2764 or mask ROM equivalent) IS used 

for the ROM-IPL 
2_ When the system reset signal turns from low to high 

state after power on, the main CPU starts to operate At 

this stage, the ROM-IPl is addressed_ 
3_ The CPU starts from address OOOO(ROM address 10000) 

4_ The main CPU sets the sub-CPU reset signal from low to 

high state as It goes out of its initial state via the memory 
mapper and the sub-CPU starts to operate_ At this pOint, 

the ROM-IPl is addressed by the sub-CPU_ 
5_ Address 0000 of the sub-CPU is ROM address (0000) 

The memory area above ROM address (1000) cannot 

be used by the sub-CPU because the main CPU initial 
program has been loaded there_ 

2-2. SOl (SYSTEM LOADING & CP/M) 
SOl determines which operating system IS in use_ The 

system is loaded in the CP/M (Control Program for Micro
processors) mode_ 

NAIf>, (I'll 

F F F F ,-----,. 
I RJ\M'(l(»-I 

fH~I---'-~ , \ , \ 

\\ 
" \ \ , \ ,\ 

" " " 
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Main CPU logical address (during IPL operation) 

I Logical address of the sub-CPU 

O~H 

0800 --
OHF 

0000 

N~I~O( L) 

10150= I (HJ 

\' 
\\ 

\ , , , , 
\ \ , , 

-9-
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\ \ 

\ \ 
\ \ 

\ , 
\ \ 

\ \ 

\ \ 

" \ 

SUB CPU 

-- --, 

RAM so 
RAM se 
RAM '8 
RAM " 

J<.A\f< (OM) 

kOM Il'l 

1 
IFH 

1800 
171'1' 

1000 
01'1'1' 

0800 
071'1' 

0000 

5FFF 

5800 
S7Ff 

m~ 
-4800 
41 FF 

.. 000 

27H· 
2000 

'T 
(,000 

ROM physical address 

~ 
1FFF 4 

~ 
171'1' 

ROM 1PL 

1000 
8KB 

OFFF 

0800 
071'1' 

0000 

! 
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Operational description 
(1) As soon as the sub-CPU is started, it initializes the I/O 

port and waits for program transfer (IOCS) from the 
main CPU. This IOCS (Input Output Control System) 
is the program resident at address 4000H-5FFFH. 

(2) As the main CPU loads the information from sector 

Communication between Main and SUB CPU 

READY 

MAIN BUSRQ SUB 

CPU 
BUSACK 

CPU 

l 
I 

j 
~ 

COM 

RAM 

2.3. S02 (ROM based BASIC) 
SD2 is active when "SHARP BASIC" is executed via ROM. 

MAIN CPU 

["~ RAM 
BANK MA2 
SELECT MAl 

IIAO 

FFFF 

COOO 
BFFF 

0 0 

0 0 

0 0 

0 

1<-\.\lA 

3 

2 

0 0 0 0 

0 0 I I 

0 0 

0 0 

1.:1 
~ 

0 

I 

0 

I I I 

4000 
3FFF 

\ 1<0101 

2000 
IFFF 

IROMcl IRON~ IROMII II<OM21 11<010131 IROM41 

~ RONA 

0000 

{ 

1102 

MOl 

MOO 

o o 

o 
o 
o 

o 

''1'' of track "0" of the floppy disk, it loads the IOCS 
and bootstrap routine to the sub-CPU. 

(3) The bootstrap program IS loaded next. 
(4) The bootstrap program determines memory allocation. 

BUSRQ L Output 

COM RAM Se t .. 
BUSRQ H OUTPUT 

• (ISOLATION OF COM RAM) 

M~I = I (H) 
M~O = 0 L) 

I I I 

3 

~\ 
\ \ 
\\ 
\\ 

SUB CPU 

,----, 
I 

\\ 
\\ 

\ \ 
\\ 
\\ 
\\ 
\\ 
\\ 

\, ~~ ~g 
\' RAM SB 
\\ RAM SA 
\ 

\' 

1. Bank select, MAO-MA3, is effective for memory area COOOH-F F F F H. 
2. Bank select, MOO-MA2, is effective for memory area 2000H-3F FFH 

- 10-



2-4. SD3 (RAM based BASIC) 
SD3 is active when "SHARP BASIC" IS ececuted via RAM. 
"SHARP BASIC" is loaded in RAM from the floppy disk. 

MAIN CPU 

MA3 0 0 0 0 
RAM MA2 0 0 0 0 I I 

BANK 
MAl 0 

SELECT 
0 I 0 0 

MAO 0 0 

MSI=HHI 
MSO=}(H) 

I 

0 0 0 

0 0 

FFH 

I:I~ 
~~ 

~\ 

r" 
I 

a 

IFFF 

0000 

ROM ~N02 0 

BANK 10101 0 
SELECT 10100 0 

RAMB 

0 0 

0 I 

0 

IROMlllROMzl IkO~31 IkOM4 1 

o I 

o 
o 

I 

o I 

o 

1. Bank select, MAO-MA3, is effective for memory area COOOH-FFFFH. 
2. Bank select, MOO-M02, is effective for memory area 2000H-3F FFH. 

Operational description 
The state of the system is determined by the bootstrap 
program before the load of the system program. 

-11 -
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SUB CPU 

'\ 
'\ 

\ \ , \ 
\ \ 

\ \ 
\, I \:' 1mB \\ RAN se 

\~\ M ROMS 

\\8 (00Id 

RON IP 

ROM BASE 
OFTHE 
SUB CPU 
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3-2_ Main CPU and I/O port 

A2 

AS 

M A4 
A 

A5 
N A6 

A7 
C 
p IORQ 

U 

MT 

1 

ADDRESS 

A7 A6 A5 A4 A3 A2 Al AO 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 1 

-
1 1 0 1 1 1 1 0 

1 1 0 1 1 1 1 1 

1 1 1 0 0 0 X X 

1 1 1 0 0 1 X X 

1 1 1 0 1 0 X X 

1 1 1 0 1 1 X X 

1 1 1 1 0 0 X X 

1 1 1 1 0 1 X X 

1 1 1 1 1 0 X X 

1 1 1 1 1 1 X X 

HEX 

00 

01 

-
DE 

OF 

EO 

-
E3 

E4 

-
E7 

E8 

-
EB 

EC 

-
EF 

FO 

-
F3 

F4 

-
F7 

F8 

-
FB 

FC 

-
F F 

A YO 

B 
YI 

C 
Y2 

G2A Y3 

Y4 
G2B 

Y5 

GI YG 

Y7 

Connector 

I Fe2 r:;----, 
~-----;.-n 

O--.;...1i::")) ~FDC 

INTA 

D---:--':C) M F DC 

L_~~...J 

-MZ 3500 

This paragraph discusses main CPU I/O 
port select and addressing_ 
The address output from the main CPU 
is decoded in the 74LS138 to create the 
select signal. 
Table below describes address map and 
signal functions. 

IOAB(MEMORY MAPPER) 

74LSI38 

Signal name Description 

~ / 
NOT USE 

/ ~ 
----- ~ 

NOT USE 

~ ~ 
SFD .nterface FDC chip select. 

SFOC (UPD765) AD used for AD and WA. 

A 1 IS "don'; care". 
--- >----_. 

10SF SFD onterface I/O port and DMAC chip select. 

Interrupt signal from the sub-CPU to the main CPU. 
INTA 

Flipflop resetting signal. 

~ ~ 
NOT USE 

~ ~ 

MFDC \UPD765) MFD Interface FDC chip select. 

MFD Interface I/O port. 

lOMF AD used for AD and WR. 

A 1 IS "don't care". 

lOAB (MEMORY MAPPER) 
I/O port select on the memory mapper. 

AD and A 1 used during R D, WR. 

- 17-



-MZ3f:i)O 

3-3. Sub-CPU and I/O port 

AS6 3 

AS5 7 

SUB AS4 1 

CPU 

AS7 4 

... 5 ... 
MT 6 

lower 0 

N 

§ M .... 0 ~ 8 0 0 8 0 (1) 8 0 0 ~ 0 

upper 
~ 
~ 

AS 7654 MEX 0 1 2 3 4 5 

0000 0 _SOO 

0001 1 - 501 8251 

0010 2 S02 8253 

0011 3 503 8255 

7 
Y7 

C 
9 

Y6 
B 

10 
Y5 

A 
11 

4G Y4 

G2A Y3 
12 

I~ 
G2B Y2 

14 
Gl YI 

15 
YO 

74LSI38 

0 .... 0 ~ 8 .... 
~ ~ 

~ ~ 0 0 0 0 ~ .... 

6 7 8 9 A B 

507 
--"' 

506 

505 

504 

503 

502 

SOT 

500 

8 0 0 ~ 

~ ~ ~ 

~ ~ ~ 

C 0 E 

GI>C-I 

Graphic option 

Shown at the left IS the circuit used by 
the CPU to select the I/O ports The out 
put address from the sub CPU IS decoded 
by the 74 LS 138 to create the sel eet signal. 
Shown below is the address map and 
select signals. CSP-I.CSP-2 

Input port select (LS244) 

8255-CS 

8253-CS 

8251-CS 

MAIN CPU·INT 

.... 
~ 

~ Signal description 
~ 

F 

~ Output signal to set the flipflop to apply interrupt (INTO) to the 

main CPU. Enables communication between CPU·s. 

8251 510 chip select. 

:!Io ASO is used for data control selection. 

AS1, AS2, and A53 are "don't care". 

8253 counter chip select. 

A50 and ASl are used for programming during write. 

AS2 and A53 are "don't care". 

8255 PlO chip select. 

ASO and AS1 are used for port/control selection. 

AS2 and A53 are "don't care". 

8·bit input port. 

0100 4 504 input port select Used for read. 

AS3 are "don't care". 

CAT control 110 port chip select. 

0101 5 505 AS1, AS2, and AS3 are used for write. 

ASO is "don't care". 

UP07220 (graphic) chip select. 

0110 6 506 ASO is used for read and write. 

ASl, AS2, and AS3 are "don't care". 

UP07220 (character) chip select. 

0111 7 507 ASO is used for read and write. 

AS1, AS2, and AS3 are "don't care". 

1000 8 

~ / 1001 9 

1010 A 

1011 B 

1100 C 
NOT USE 

1101 0 

/ ~ 1110 E 

1111 F 

- 18-



3-4. Memory mapper (MMR) SP6102R-OOl 
1) Block diagram 

ADDRESS BUS 

A 0 . I .13 .w. r AI4 

AI3 

AI 
AO 

COAB 

MREQB 

RFSH 

00-7 

h- r---v' 

Memory mapping logic 

"15 
AI4 

A 13 

R()~1 11'1 

COAI:l 
RAM COM 

MRI:QB 

RF::'H 

~ ME2 -
OUT MEI 
*FF 

{~ ~Q Q "'"- BANK SELECT 1/0 
CONTROL BUS 

M£RQ 

RFSH 

Rn 
WR 

DATA BUS 
00-07 C) 

PORT 

LOGIC -
-

7" r 

"-

-

'---

WAil 
TIMING 
GENERATOR 

CLK 

TO RESET 

~ SIGNAL 
MA3 

l MA2 
MAl 

O~ OUT MAO 

*FE M02 
MOl 
MOO 

'----' 
~ 

4 SR£S 

Jo.. OUT MSI 

O~ *FO MSO 

STATE 
"'"--- SWITCHING 

- SRQl. 
-; OUT 

*FC El 

¥-

r--

O~ IN ~ 
*FE ~ 
~ 
~ 

FROM 
011' 

~ SW 
"'"---- F03 

F02 
~ FDI 
~-

JI. IN SROY 
00-7 L.. SACK 

¥ *FF 
..... INP2 
~ INPI 

..... INPO 

- INTB 

- 19-

ST 

SRES SUB CPU RESET 

SUB CPU 
SRQB BUS REOUEST 

SUB CPU 
SRDY READY 

~ 
SUB CPU 
ACKNOWLEDGE 

1 
El 

INTERRUPT 
PRIORITY 
ENCORDER 

-MZ3~O 

..... 

..... 

..... ... 

...... 

...... 

RmflPL 

RAM COM 

SROY 

Il'\TI 

lNT2 

1,'T3 

I!'.T4 

I!'.TFll 
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2) Memory mapper (MMR) SP6102R·001 signal description 

Polarity 
Pin NO.! IN/OUT Function 

Signal Name 

1 ST IN Main CPU DRAM output buffer (LS244) switching strap. 
. 

2 DO 
Bidirectional main CPU data bus. - - IN/OUT 

(Data bus 0 - 7) 
9 D7 

----- ---

10 A15 Main CPU address bus. 

- - IN Used in the memory mapping logic of the MMR for address output for the DRAM, ROM, and 

12 A13 shared RAM. (Address bus 13 - 15) 

Main CPU address bus, 
13 A1 IN 

Used in the I/O port select logic of the MMR to assign device number. 

Sub-CPU bus request signal. 

• After power on: Halts the sub-CPU. 

14 SRES OUT • After write command (LDA·BOH: OUT#FD) by the main CPU' Starts the sub-CPU. 

This signal is issued after transfer of the main CPU program contained m the ROM·IPL. 

(Sub CPU Reset) 

Sub-CPU bus request signal. 

• After power on: Resets bus request to sub-CPU. 

-- • After write command (LDA·02H: OUT#FC) by the main CPU: Place bus request to the sub-CPU 
15 SRC OUT 

This signal is issued to bus of the sub-CPU, after the main CPU writes to the shared RAM a command 

parameter to the sub-CPU or reads the message status from the tub-CPU, 

(Sub CPU Request) 

16 AR13 Address signal to the main CPU dynamic RAM. 

- - OUT The main CPU addresssignal$.,A 13·A 15, merged in the memory mappmg logiC CirCUit to produce 

18 AR15 AR 13-AR 15. This is means by which the 4 basic and CP/M memory maps are made, along With MS 1 

and MSO, 

BASIC interpreter 32KB mask ROM chip select signal. 

19 R32 OUT Valid when SD2 is active (Sharp ROM based BASIC). Command (LOA 02H OUT 3F D) 

(ROM 32K select) 

Internal MMR I/O port select logic signal. 

20 10AB IN Goes low by the command IN/OUT # FC-# F F . 

(Input/Output Address) 
------

21 SRDY IN 
Input of ready signal from the sub-CPU. 

(Sub CPU Ready) 

Chip select signal issued from the main CPU to the SKB mask ROM. 
--

22 ROPB OUT Valid with SDO active (initialize state). 

(ROM ipl) 
--

23 ROAB Chip select signal for four chip BASIC interpreter SKB EPROM (A, B, C, Dl. 

- - OUT Valid with SD2 active (Sharp ROM based BASIC!. 

26 RODB "R32B (alternate choice with the 32KB mask ROM chip select signal). 

(ROM A-D Buffer) 

27 RSAB Row address select signal for the main CPU dynamic RAM (block A·block D). 

- - OUT RAS (ROW ADDRESS SELECT; LINE ADDRESS SELECT) SIGNAL 

30 RSDB (Row address Select) 

Input of bus acknowledge signal from the sub-CPU. 

31 SACK IN 
( When the malO CPU must write a command in the shared RAM a bus request IS Issued flfst, then the 

) command is written in the shared RAM after acknowledgement from the sub·CPU 

At the end of the command cycle bus request IS released and the sub CPU executes the command 

- 20-



Polaflty 

Pin No. IN/OUT 
Signal Name 

32 RF1B OUT 

33 RF2B OUT 

34 WATB OUT 

35 RCMB OUT 

36 ITFB IN 

37 !TOB IN 

38 InB 

- - IN 

39 IT2B 

40 MRQB IN 

41 WRB IN 

42 IT3B 

- - IN 

43 IT4B 

44 SEC IN 

45 GNO IN 

46 Vcc IN 

47 SW1 

- - IN 

48 SW2 

49 AO IN 

50 RFSH IN 

51 SW3 

- - IN 

52 SW4 

53 GNO IN 

54 F01 IN 

55 Vcc IN 

56 F02 IN 

Function 

MalO CPU 128KB dynamic RAM output buffer (LS244) output enable signal. 

(RAM buffer 1) 

Signal Identical to R F 1 B For option RAM 

(RAM buffer 2) 

Wait Signal to the main CPU 

-MZ 3S00 

(One wait cycle 's applied dUring the memory fetch cycle of the main CPU. It consists of one clock 
period) (WAIT) 

Chip select Signal Issued from the malO CPU to select the RAM shared by the main CPU and 

the sub-CPU 

(RAM Common' 

Interrupt input from the UP0765 FOC (Floppy Disk Controller). 

(Interrupt from Floppy' 

Interrupt Input from the sub-CPU. 

11 nterrupt from No. 0) 

Interrupt Input from slot 1 or 2. 

(I nterrupt from No. 1, 2' 

Memory request signal from the main CPU. 

(Memory Request) 

Write Signal from the maon CPU. 

(Write) 

Interrupt Input from slot 3 or 4. 

(I nterrupt from No. 3, 4) 

Input from the FOO (Floppy Disk Drive) assignment dip switch (A), '110.1. 

·See the dip sw,tch deSCription, provided separately. 

(Section) 

Ground 

5V supply 

Input from the s,stem aSSignment dip sWitch. 

'See the dip sWitch deSCription, provided separately. 

MalO CPU address bus 

Used 10 the I/O port select logic in the MMR to designate device number. 

Refresh signal from the main CPU. 

(Refresh) 

I nput from the system assignment dip switch. 

·See the dip sWitch description, provided separately. 

Ground 

Input from the system aSSIgnment dip switch. 

'See the dip swotch deSCription, provided separately. 

5V supply. 

Input from the FOO aSSignment dip sWitch (A), No. 2. 

'See the dip sw'·ch deSCription, provided separately. 

- 21 -
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PIn No 
Polarity 

Signal Name 

57 SYSR 

58 FD3 

---
59 COAB 

60 R01B 

61 GND 

62 Vcc 

63 R02B 

64 R038 

65 ROB 

66 CLK 

67 R04B 

68 MPX 

69 GND 

70 CASB 

71 GND 

72 INT8 

73 

INIOUT 

IN 

IN 

IN 

OUT 

IN 

IN 

OUT 

IN 

OUT 

OUT 

IN 

OUT 

IN 

OUT 

Functton 

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

System reset signal. 

Used to reset 1/0 port in the MMR. 

(System Reset) 
- -- ---- ----- -- ------- --

Input from the sytem assignment dip switch. 

·See the dip switch description, provided separately. 

---- ---- - ~------- --- -- ----
Shared RAM select signal. 

Address of the shared RAM is #F800·#FFFF for the main CPU 

(Common RAM Address) 
- --

Select signal for 8KB area allocated to slot 1. 

Valid when SD2 is active (ROM based BASIC) and SD3 (RAM based BASIC) 

(ROM 1) 

Ground 

5V supply 

Select signal for 8KB area allocated to slot 2 or 3. 

Valid when SD2 is active (ROM based BASIC) and SD3 (RAM based BASIC!. 

(ROM2,3) 

Read signal from the main CPU. 

(Read) 

EAIT signal generation clock. 

(Clae") 

Select signal for 8KB area allocated to slot 4. 

Valid when SD2 or SD3 (RAM based BASIC) are active. 

(ROM 4) 

RAS/CAS address switching signal for the main CPU DRAM. 

High: Row address Low: Column address 

(Multiplex) 

Ground 

CAS (Column Address) signal for the main CPU 64K DRAM. 

"Refresh for the RAM only. 

(Column Address Select Bu ffer) 
-------------------- --

Ground 

Interrupt signal to the main CPU. 

(I nterrupt) 

Not used 

- 22-



MAIN CPU 
I/O PORT IN MEMORY MAPPER 

ADDRESS 

·\7 (AS (AS!A4 (A3(A2(AI (AO HEX DBIJS 10 

DI ~ROH 
I I I I I I 0 0 FC - OUT 

DO I I 

D7 ~ \{ I '-, -
I I I I I I 0 I FD 01 M'-.I 

--vo M'-.O 
1>7 M>\3 

'VG \lA2 
f---

DS M 1\ I 
'D4 OUT MAO 
-

D2 M02 
---r>l MOl 

1 1 1 I 1 1 1 0 FE --00 MOO 
D4 S\\ 4 -
D3 ~ \\ 3 -
D2 IN ~ \\ 2 

- 1----
Dl ~\\] -
DO '-,r_L 

D7 FU3 
'---

D6 FD2 -
~ l- j)) 

1 1 1 1 I 1 I I FF D4 IN SRIW 
r---

D3 SACK 
r---

D2 11'1'2 
I---

01 I)\J» 
I---

DO I:-':J>O 

D7 \I F2 
r- OUT 

D6 MI, I 

1. All output signals are reset to low level upon power on, 

except for SRBQ that goes high. 
2. Noted with a star mark "-er" are input/output signals, and 

rest of others are processed in the lSI. 

#1 I/O port output of MEl and ME2 uses the memory at 
the addresses. 

{ 
ME2 --> 8000"'" BFFF 
ME1 --> 4000 ..... 7FFF 

When MEl and ME2 are in high state. RSAB (RASA) IS 

inhibited during memory addresses in RAM-A that 
correspond to overlayed addresses for ME 1 and M E2 

This is not true during SDl mode. 

-Ml3;,OO 

SRO Bus request from the marn CPU to the sub-CPU 

Sub-CPU reset SIgnal 

J Memory system define 

l B.o, ",,,, "BO"" m'mo", .~. 0' cooo-mF. 

I 
~ 

J Bank select signal to memory area of 2000-3F F F. 

\1\1 , 

Sub-CPU READY srgnal 

Sub-CPU acknowledge signal 

I nterrupt status 

#-1 

J"I'o,e "HI t f 

Wart timing generator 

(SW8\ 

WAIT IS rssued once per main CPU fetch eyele. 
Its outut rs tll state 
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3-5. Memory (ROMIPL, RAMCOM, S-RAM) select circuit 

To main CPU 
/ 
11. lil" ""i«iiiTiI~'Wii 

kTi ~ 

1) ROM-IPL select by the main CPU 
As ROM IPL turns to low level after power on address 
bus buffers (LS244, LS367) and data bus buffer 
(LS245) are enabled. S of the data selector IC (LS157) 
is set to a low level to enable input 1 A-4A. The 3Y and 
2Y outputs of the LS157 then go low so that CE and OE 
of the ROM-IPL are from main CPU. The contents of 
the IPL-ROM are then read by the main CPU. Because 
the input pin (H16) of the address buffer (LS367) is 
connected to Vcc, IPL for the main CPU will be at 
address 1000 of the IPL·ROM. Switch SW2BA is the 
operation test dip switch which should be ON at all 
times. 

2) RAM-COM select by the main CPU 
When RAM COM is low, SRES high, and SACK low, the 
select input S of the selector IC (lS157) is in low state 
so that input 1 A-4A becomes effective. That is, the out
put 4 Y is low and either 1 Y (WE) or 2Y (OE) becomes 
low level, so as to enable to read or write RAM-COM. 

3) ROM-IPL select by sub-CPU 
Normally, the select signal S of the selector is pulled up 
to Vcc level that inputs 1B-4B are enabled by sub CPU_ 
I f A 13 th ru A 15 were to be at low level, the output YO 
of the LS139 becomes low level so that the output 3Y 
of the LS147 or CE of the ROM-IPL should be at low 
level. Should SRD, SMRO be at low lebel as well, the 
output 2Y of the LS157 or OE of the ROM-IPL turnde 
to low lebel to read the ROM-IPL. Though the sub-CPU 
can access an address range of 0000 to 1 F FF theoretIcal
Iy, it would be from 0000 to OF F F, actually. 

SN' 

"" 
SMRQ 

C;Jl:1I 

- 24-

, .... \'¥4 

["Ii<' 
,,1:>---------+, It ... 

'''10,-

" 
I H " 
2A 

" ,. ,. 
" 
'H 

~ ..., ... I ." Select ....... I1 • 11 

4) RAM-COM select by sub-CPU 
Y1 of the LS139 changes to low level when AS13 is high 
and AS14 and AS15 are low. In other words, the ,"put 
4B of the LS157 IS at low level which brings the output 
Y4 to low level, so that CS of the RAM-COM chip select 
signal should become effective. 
If SMRO, SRD or SMRO, SWR is in low level at this 
point, it enables read (OE) or write (WE). Address range, 
however, is 2000 to 3 F F F 

5) RAM (SA, SB, SC, SO) select by sub-CPU 
SMRO, SRO (OE) or SMRO, SWR (WE) is at low level 
to select the sub-CPU dedicated RAM, SA-SD. Tne 
following chip select signal, then becomes valid under 
these conditions: 
RAMSA AS11, AS12, AS13, AS14, AS15 

(address 4000-47FF) 
RAMSB 

RAMSC 

RAMSD 

AS11, AS12, AS13, AS14, AS15 
(address 4800-4 F F F) 
AS11, AS12, AS13, AS14, AS15 
(address 5000-57FF) 
AS11,AS12. AS13. AS14,AS15 
(address 5800-5 FF F) 



4. CRT DISPLAY 

4-1_ Specification 

t 

~ __________________________________ ~ ___________ u_s_, __ ot~_'9_h_~~OI_u_t_,0_n __ C_R __ T ___________ 1-________ u __ se __ o_f_m __ e_d_'_u_m __ r_e:ol~0n (,RT " 

'1

1
1
1 3KB (charac;,"s\ .. ~ 

Display memory 96KB, max (g,aph", Opt,on .. -..... ------

Character display Screen structure 80 chrs x 25 I,nes, 80 chrs x 20 lines 

40 chrs x 25 I,nes, 40 chlS X 20 lines 

1---------+--------------- ------ ---,--------+-----------------------; 
Programmable 

Character 

structure 

Attributes 

8 x 16 dots 

With lower casp descenders 

255 characters 

I 
Alphanumerocs and 69 symbols 

: 26 small characters 

j 97 graphic patterns 

III Revers, vertIcal Ilne~ blink, horizontal line 

Programmable for each character 
I 

8 x 8 dots 

Blink, revers 

Programmable for each character. 

1-----------+--------- -----------------------+----------------------1 

GraphiC display 

(option) 

ColofS 

32KB type 

96KB tYpe 

Screen merge 

Merge of chracters and graphiCS 

Background calor 

Control of two Independent screens 

Control channel number 

Light pen Input (option) 

8 colors, progra'T1mable for each character 

640 x 400 dots, B/W (one frame! 

Calor deSignation for each character 

640 x 400 dots. BIW {lhree frames! 

Color deSignation pOSSible for each character 

Calor (one frame! 

Merge any graphiC screen (1 to 3 frames! 

Merge a character screen With a graphiC screen 

ChOice of 8 colors 

640 x 200 dots, B/W (Two frames) 

Color deSignation possible for each character 

640 x 200 dots, B/W \SIX frames) 

Calor deSignatIOn pOSSIble for each character 

Calor (Two frame) 

POSSible 10 d :,pla'y on c;;epdrare two screens Orl~:l1r.dl graphiC screen and character screen 

Separate graphIc screens can be merged Into one 

POSSible to affiX attrobutes (CRT2 only! 

Selection of character Inon-character screen display 

Incorporation of two ,,)dependent Video outut channels 

Scans coordmates and character code 

J 
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1) Character display 

1.1. Screen structure 

CRT used! 
H,gh resolut>an CRT 

1640 x 400 dot) 
:1 fH = 209KHz 

Character i: INew)fV = 473Hz 
---

11 

80 x 25 lines 

80 x 251tnes 
ASCIL 

40 x 25 lines 

11 
40 x 20 lines 

Medium resolution CRT 
1640 x 200 dot) 

fH=157KHz 
fV = 60Hz 

-

DIp SWitch In the main unit IS used to select assignment of 

high resolutIOn/medium resolution CRT. 
Display mode must be chosen by programming. 

1-2. Character structure and picture elements 

640 x 400 640 x 200 

Elements Structure Elements Structure 

ASCII 
8 x 16 

5 x 14 
8x8 

8 x 20 8 x 10 
5x7 

Graphic 
1 

symbol 
8 x 16 1 8x8 

Small letter descenders Small letter descenders 
and Ime creating and line creating 
functions are available. fu net Ions are not 

available. 

NOTE: In the case of 8 x 8 and 8 x 16 picture elements, 
vertically adjoining graphic symbols will joint 

together in the 25·line mode. 

As for character structure of 6 x 14, 7 x 14,6 x 7, 
or 7 x 7, deCision must be given on an actual dot 
pattern. 

2) Graphic display (option) 

(High resolution CRT) (Medium resolution CRn 

640 dot 640 dot ----- ~ --~- ---.~.~- -- ..... 

r r 
400 dot 200 dot 

1 1 
Dot pitch Dot pilch 
HOrizontal vertical = 1 HOrizontal vertical": 1 : 2 

3) Color deSignation 

Eight colors are usable (white, yellow, cyan, green, 
violet, red, blue, black) 
Color deSignation 

~ 640 x 400 dot 640 x 200 dot 
--- --- ---

ASCII By character By character 

~--:---~~~ ~~~-,-- B~-~·ar~~;'-· By dot 
rap !Cs 

96Kbyte Bydot By dot 

Backg'ou'ld color 
8 colols for de"9natlon 

- '2.7-

M? 3500 

W Wh"e 

Three baSIC colors 

41 Attribute 

B/W Color 

AT1 VertIcal line B 

Designated for each chal a· 
cter. 

AT2 HOrizontal line R 

ATJ Reverse G Line and character ;, H.;: 

exist in the same element 
(line may also be d,s· 

AT4 Blink Blink 

played on the 80 charac 

ters x 25 Ii nes screen.) 

51 Screen overlay 

0 

It will be possible to have an overlaid screen that consists 
of one character (screen and a maximum of three 

graphic screens. (For detail of overlay screen, refer to 

Table 1.1 
In the color mode, if there are two colors in the same 
screen and other designated for a dot on the grJphic 

screen element - the one designated fl)r a character on 

the character - both colors will be merged "ltoQPther 
to produce image. 

®®® 
® 
® 

OO® 

• ®O 
® 0 

®®® 

0 
0 

(Red) 
® Dot color designated by 

character attrlbll te 

(Blue) 
o Dot color de~ignlt~d by 

graphic dot. 

(Violet) 
• Dot composed of more than 

two calor ,..1 ~ .~:Jn"ri'ior,:. 



-MZ 3500 

6) Screen overlay and displaYing on two Independent 

CRT's 
As there are two video output channels It will be pas 

slble to display two Independent screens on separate 
video display unit Overlay IS possible on either of 

Address Data 
Internal 

AS AS AS AS OS OS I)S S gnal name 
Hex 

3 2 1 0 2 1 0 of CSP 

I 
50 0 0 0 0 1 ECHl 

1 ECH2 

1 EAT2 

C SP 1 
51 0 0 0 1 SRl 

1 SR2 

1 SR3 

52 0 0 1 0 1 SR4 

1 SR5 

1 SR6 

53 0 0 1 1 1 BGC B 

1 BGe R 

1 BGC G 

54 0 1 0 0 1 COlOR 

1 BODER 

1 

55 0 1 0 1 1 08/16 
(SDI 

1 40/80 

1 

56 0 1 1 0 1 RA-400 

1 V RAM2 

1 V RAMl 

57 0 1 1 1 1 25/20 

1 
~ 

1 

50 1 1 0 1 1 08116 

C SP 2 1 40/80 

1 

screens (See preceding Item 5)) The following bit 
selection IS needed for screen overlay 

Function 

Choice of outputtlng the character screen on CRT1 0 No 1 Yes 

Cho ce of outputtlng the character screen on CRT2 0 No 1 Yes 

Choice of whether attribute or cursor be put on the frame that displayed 

on CRT2 (O No 1 Yes) 
---1 

Displays on CRTl the blue elements contained In the VRAM 

DISplays on CRTl the red elements contaJned In the VRAM 

Displays on CRTl the green elements contaJned In the VRAM 

Displays on CRT2 the blue elements contaJned In the VRAM 

Displays on CRT2 the red elements contaJned In the VRAM 

Displays on CRT2 the green elements contained In the VRAM 

I Choice of background color display 

Color mode 

Border calor mode In effect 

Defines the data sIZe for the graphic RAM (0 8 bits, 1 16 bltsl 

Defines display digits for the character screen 

(O 40 digits 1 80 digits) 

Connection of a 400 raster CRT 

Connection of the 96K bytes VRAM 

Connection of graphlo GDC 

25 IInes/20 lines SWitching (0 25 lines, 1 20 Ilnesl 

Defines data Size for the graphiC RAM (0 8 bits 1 16 bits) 

J Defines display digits for the character screen 

(0 40 digits, 1 80 digits) - --
NOTE Both CRTl and CRT2 must be high resolution CRT's (640 x 400) or medium resolution (,RT's IF~O;tf '>001 

Output to each CRT may be pOSSible In the follOWing combination. 

Output to each CRT may be pOSSible In the follOWing 

CRTI CRT2 

CH(AT) CH(AT) 

(,1-( Al ) (, f- AT) 

UI AI JH.l \AT) UI (A r ) +(,1 <\1 

UI 
(, f-

CII +(,f 

CH ASCII 
GF GraphiC screen, including overlay of two graphiCS 

screens 
(AT) Attached With attnbute 



7} ASCII CG 

Uses an 8KB M ROM contains two patterns' 
640 )( 400 dots (8 x 16 dots) and 640 x 200 dots (8 x 8 

dots) 

#Ol-FF 
8 x 8 dot pattern 

12K byte) For Model3200 series 

~ 
""-~ 

MZ3S00 

two kind, of patterns coex 1st 

8 x 8 dot pattern 
(2K byte) } 

Without lower-case, 
letter descenders 

') With 8 x 8 dot format 

Refer to ROM address and data 
code on separate information 

#0000 

#lFFF 

Model 3500 
8 x 16 dot pattern 

(4K byte) With lower-case, 
letter (h i j) descenders 

#1000 

~ Address and pattern in picture element 

12 

3 

(Example of 5 x 12 dots pattern for 1 x 16 elements) 

8) Element structure, character structure, and line 

0 7 1 

o 
o 

o 0 
o 0 

o 0 
o 0 
00000 
00000 o 0 
o 0 o 0 
o 0 

I . .. 
5 

100 

I . 
2 

(Address) (Oat a) 
_ #1000 #00 

#1001 10 

#1002 10 

#1003 28 
#1004 28 
#1005 44 
#1006 44 

#1007 7C 
#1008 7C 
#1009 44 
#l00A 44 
#1008 44 
#10OC 44 
#1000 00 
#100E 00 

_#100F 00 

Element structure, character structure, and line ,,- line area 
[

/ - Character pattern area 

X- Area where pattern and line are overload 

640 x 200 dot 640 x 400 dot 

1) 25 line display mode 

8 

1 5 2 

I ASCU/JIsi 
8 

© Without Ime 

1) 25 Ime display mode 
8 

,..--~-~\ 

I 

12 

16 
15 

IGraPhlc svmbol I 
- 29-

© With line 
HL On16thllne 
VL Line at the fight of 

element 

<> In the case of graphic 
symbol dISplay 

(> Both HL and VL are 
overlaid to the pattern 
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2) 20 line display mode 

8 

( I 

10 ! 7 

I~A2 

I 
I ASCD/]JSI 

8 

©> Without Ime 

IQ 

'm'7TTTTTJ7T7?t' 2 

IGraPhlc symbOt] 

9) Cursor 

Sharp of the cursor: Same as seen in Model 3200 

Reverse and blink) 

10) Light pen input 

Incorporates the light pen input connector and its inter

face. The light pen, however, is an option. 

Accuracy: By each character 

Function: Coordinates/character code 

11) Difference in specification with that of Model 3200 

(1) There are two modes for the Model 3200; normal 

mode (6 x 9 elements) and graphic mode (6 x 8 ele

ments). In the normal mode of 25-line displaying of 

the PC-3200, vertically adjacent graphic symbols do 

not joint. But, they will joint with the Model 3500. 

Model-3200 Model 3500 

(2) No line will be displayed for the medium resolution 

CRT (640 x 200 dot). 

It is possible to display line on the high resolution 

CRT, compatible to line the utilIZIng program of 

the Model 3200 

2) 20 line display mode 

8 

20 

20 

16 

IQ' With line 
HL On 18th raster 
VL Line to the right of 

element 
e V L does not JOin 
<> In the case of graphic 

symbol dISplay, VL IS 
overlaid 10 the pattern 

4-2. Video RAM 
1) Structure of VRAM 

GDCl (for character! GDC2 (for graphiC) 

#BFFF - ----, 
l6Kbn 

x8 

CG) 

t----+-- - __ J 
"#7FFF, 

Atlflbute 

~ 
#07FF #3FFF 

2Kblt>8 2Kbl t 
CD-RAM) 

( S-RAM) x4 16Kr" t 16Kbl t 

l S-
x8 "8 

(ASCI L RA.\I) 
( B) I (R) 

#0000 #0000 

DO m [)8-DJl 00--07 D8-Dl5 

VRAM capacity 

Solid line 48KB option 

Broken line. To be added to comprise 

the 96KB option. 

BaSIC 3KB (including atllbutes) 
Graphic option 1: 48KB 

Graphic option 2 96KB 

. 
640 x 400 dot 640 x 200 du, 

~I, 
Character VRAM Ij 

---:;-;;-t 
GraphiC r48 KB I 

V RAM 961<81 
- - I 

8 bit I word 8 bit I word 

16 bit I word 8 bit I word 

16 bit I word 16 bit I wO'd 
-- ._----

- 30-



2) Read/write from Z 80 to VRAM 

(1) Timing period for display and 

V-RAM Read/wrlte_ 

-M7 3~00 

Dlplay period 

H -SYNC--JI------------

BL~K-------~ 

(2) Timing that the z-ao can read/write V RAM 

The z-ao can read/write VRAM when GDC FIFO 

buffer is either empty or Full. and can be accessed by 

3) Structure of character VRAM 

(1) When read/write from GDC 

#07FF lA) (8) 

2KX8 2Kx4 
ASC I I Attribute 

#0000 . 
8bit 4 bit 

DO ;0 D7 D8 -----I)] I 

(2) During display 

#07FF 
lA) (8) 

2Kx8 2KX4 

#0000 

12b, t 

refreshing during the display period_ Number of 
characters that can be read/write within one raster in 
any mode_ 

lA) (B) 
, 

,~ 

I 
ASC I I ( 8b, t ) I 

I 

--------- - - ~ - -- -
( 12blt ) 

DO DJ D2 D3 D4 D5 D6 

I 
I 
I 

m:DO Dl D2 D3 

l 8lank 

Reversp. (G) 

Vertical line (R) 

HOrlzonwl line (B) 
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4) Graphic VRAM memory (MZIR03) 

• Block Diagram 

J; : : : I 
CE 2 

CAS-2 

HAS-C 

1I 

r-" 
RA.M(F) 

~ 

O~ 16 

00-7 

1 
ll8-15] 1 l-l 

HAM(E) I f'-S OH ..... II·~ ..... ')t~ , 1 \'(, 

'" ;. 
00-7 

l,f'-2 Ir--IJ 
J l IT 1 

08-15 J l I .... 
~ CAS-2 

t ~ RAM(D) RAM(C) I QH 
01 ~I 16 p-s 1'-, QIl 

RA5-B r-: Sel~Cl 

IJBIN RAS '" ~ 00-7 

\'R 

C£-2 
I~II I 

08- 15 ~ l J l I .... 
CAS-2 

t RAM(B) 

I--
RAS-A r-: 

G!JC-2 ADO-IS ~ AXO-AX7 

AB-IS 

AO-7 

1. read/wrote Mode 

The select signal RA5A, RASB and RASC are generate from 

R AS, A 14 and A 15 which is signal of GDC-2. 

The address IS allocated to each area selected by above signal. 

Read/write by Z-80 via the GDC 

(1) 640 x 200 dots display mode 

Option I 
(48K byte) 
8bit structure 

Option 1I 
(96K byte) 
16b.t structure 

Low High 
byte byte 
~~ 

#BFFFO---l 
G I 

I 
;'0000 I ,----, 

I I 
I I 

I , 

#4000. , I 

#0000 []J l'K 
#BFFF 

L........r---J~ 

8bi t 8bi t 

--G---

#8000 
1--------1 

- - R --

# 4 0001-___ --1 

- - B ---

"0000 

RAM(A) 

2. 

[ 1'-5 QII I'-~ QH 1 ¥SI 1 

RASA= RAS· A14· A15. .. .0000 - 3FFF 
--

RASB = RAS· A14· A15 4000 - 7FF F 

RASe = RAS ' A 14· A 15, ... .8000 - BFF F 

Display mode 

A14 and A15 are not valid and RASA R , ASB, RASe are selected 

together. By the DBI N signal from GDC·2, 08/16 signal .s ger,er· 
ated by CSP-2. 

The signal of 08/16 select, after P-5 conversion for RAMA, 

RAMB output signal then output to V B by seroal s.gnal, or sprot 
the signal to V B and V R. 

(08/16 select: 08 for 200 rasters, 16 for 400 rasters) 

During displaying 

B/W: 3 frames 
Color: 1 frame 

#3FFFj.l 

#ooooy 

8bi t 

- :~2-

8bl t Cl' Uui L 

B/W: 6 frames 
Color: 2 frames 



, 

(2) 640 x 400 dots display mode 

Option I 
#4000 (48K byte) 

16 bits structure 413FFF 

Video 

#0000 

~ 

16bi t 

#BFFF 
Option 11 
(96K byte) G 
16 bits structure 

#8000 

R 

#4000 

B 
#0000 

~ 

16bi t 

5) Synchronize signal timing 

(1) For 640 x 200 dots display mode 

J fH = 15.87kHz 
\ fV = 60 Hz 

116K 

16K 

#3ml 
#0000 

B!W: frame 

Calor: frame 

~ 

MZ 3500 

Color can be 

#3FFF~ 
V,d;,,, 

110000 
t 

deSignated for 

16~Ch ch8racler. 

~ 

B 

~ 
16bi t 

16b, t 

B!W: 3 frames 

Col or: 1 frame 

R G 

~ ~ 
16bi t 16bi t 

i1-. X Y>I 

W 

IISK 

2 

GOC-1 (80 digits) GOC-2 (graphic) 

t-

Oot clock lOO) 

2XCCLK 

Hortzontal display time 

HFP 
f-----

HS 
~--

HBP 

Vertical display time 

f---

VFP 

VS 

VBP 

Total rasters: 261 rasters 

Display raster: 200 rasters 

, 

Character display (40 digits) 8 bits 16 bits 

116MHz) 
16MHz 16MHz ( 8MHzl 

(4MHz) 
4MHz 2MHz (2MHz) 

40).15 ~ ~ 

7).1s ~ (14 Chr.) 10l's 

61's i 
(17 Chr ) , 5j.Js 

(tREF~0.8ms) (tREF"1.6m,) 

10).15 ~ (20 Chr'! 81's 

12.6ms ~ ~ 

1.2ms ~ ~ 

1 ms ~ ~ 

1.8ms ~ ~ 

,~ 

i
vsy

" ~I"''':-- ...J12,"'~ 
PI ~J'I ____ ---" r

, 
------i~-' __ _ 

r--------- 1213"1''''--------' 

- 33-

--

i 
I 

. __ .j 

i 
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(2) 640 x 400 bits display rnode 

fH ~ 20.92 kHz 
fV ~ 47.3 Hz 

X: Y: I 

GOC-1 (80 digits) GOC-2 (graphiC) 
Character display (40 digits) 8 bits 16 bits 

Dot clock (OD) 
(1966MHz) 
(983 MHz) 

2XCCLK 
14.9152MHz) 
(2.4575MHz) 

--

Horizontal display time 

HFP 

HS 

HBP 

Vertical display time 

VFP 

VP 
--~-~--

VBP 

Total rasters: 441 rasters 

Display rasters 400 rasters 

---

3255)Js 

I 

80 Chr. /40 Chr. 

4.88)Js 

41'S 

65)Js 

19.16ms 

0.527ms 

0.24 ms 

1.198ms 

(3) CRT synchronizing signal specification (400 raster 
CRT) 

1. Horizontal synchronization frequency (fH): 20.92kHz 
2. Vercial synchronization frequency (fV): 47.3Hz 

3. Total rasters: 441 rasters 
4. Rasters used: 400 rasters 

5. Display dots: 640 x 400 dots 
6. Dot clock: (19.66MHz) 

7. Timing 

Ii~ 

(Neg:lI('vt")~ 

Vlck-O 
( P()!O'ltlve;------' 

47 8~ ... -----

u 

-325 .. <; ---

,......------ 21 I m .... ~- -------.....-....., 

- J...-024rn~ 
vs 

(Negatlvt') u U 
---: 12r1l''':'''- -- 05m"':--

{I>o~~~:~: ;-------' 
- - - l!:il(im .... --, 

{ 

VFP: 11 rasters (0.5rns) 
VS- 5 rasters (O.24ms) 

VBP' 25 rasters (1.2rns) 

8_ Output rnethod HS, VS, and VIDEO are indpendent 
outputs_ 

19.66MHz (50.86ns) 9.83MHz (101 92ns) 

4.9152MHz (203.45ns) 2 4575MHz (<106 9nsl 

~ ~ 

~ ~ 

5 Chr_ 
~ 

(tREF=O.6ms) - (tR E F = 1.23ms) 

~ ~ 

~ ~ 

~ ~ 

..... -

..... ~-

9. HS, VS, and VIDEO signals are supplied frorn the LS 

type TTL IC (totem pole) 

6) Setup of GCD master/slave 
(1) Master/slave setup by combination 

~ GDC 
40 digits 80 digits 

Graphic 

GDC 

Without VRAM PWB Character Character 

8 bit structure 
48K byte Character i Choral Ye..-! 
200 rasters 

I 
I 
I 

I 
~- . -- ----l 16-bit structure 
, 

96K byte 
Character GraphiC J 48K byte 

400 rasters 

• Master should be setup in the abov~ IHd,d!]'. 

(2) I/O signal switching 

CH48 
(8255.PB7 ) 

08/16 
(CSP-2 

VSY:\CI 

) 

VSYNC 
Switching 

Circuit 

-34-
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I 
{ o· For 40 digit display 

CH48 - F 80 d· . d I 1: or Iglt ISp ay 

There is a 40/80 digit switching signal I/O port 

in the gate array of CSP1 and CSP2, but, the I/O 

signal called CH48 IS provided apart from the I/O 

port. 

l 08/16 - I/O port inside CSP1 and CSP2. 

7) Graphic V-RAM Address 

Relation between VRAM address and screen 1640 x 200 dots) 

8·blt structure 

i 
i 

I 
~'OO 

It)"t,> 

0000 
0050 
OO~O 

OOFO 

UOOI 
0051 

0002 00(J3 UU 11 

() () ~-" 

3F30 31 ~I 

_--------- bOO~lt" ----

GraphiC 

address 
map for 
200 rasters 

CRTC block diagram 

D,splay addre10S 
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4.-5. Master slice LSI (CSP-l i SP6102C-002 signal description 

PrIOrity 

Pin No. IN/OUT FunctIOn 
Signal Name 

1 HSY, IN I Horizontal synchroniZing signal from the GDCI Also, It becomes the refresh timing signal in the 
dynamic RAM mode. 

----_. 

2 NABC IN Input from the UPD7220 GDCI. When the GDCl is in the character dISplay mode, the attribute, 
blinking timing a'1d line counter clear Signals are multlplexed. 

-

3 CSR IN Input from the GDCI which IS the cursor dISplay Input when the GDCI is in the character dISplay 
mode. 

4-6 ASO - AS2 IN 

I 
Address bus input from the sub-CPU. 

ABO ~ ASO, ABI ~ AS1, AB2 ~ AS2 

7-9 DSO - DS2 IN Data bus Input from the sub-CPU. 
DBO ~ DBO. DBl ~ DBI, DB2 ~ DB2 

10 G2 OUT Green image output to the CRT2. 

11 NWRO IN CSPl I/O port select signal (OUT #5X) 

--
12 NVB IN Input of the blue image from the graphic RAM (A) and (BI. 

13 NVR IN Input of the red Image from the graphic RAM (B). (C), and (Dl. 

14 NVB IN Input of the green image from the graphic RAM (E) and (Fl. 

15 FYD2 IN Input of the graphic RAM parallel/serial conversion IC 74LS166 shift out clock. 
(Used to latch the image data In CSP1.) 

16-18 AT2-AT4 IN Attribute data Input from the 2114A·1 attribute RAM. 
[AT-2 - HOrizontal Ilne/R J 

AT-3 - Reverse/G 
AT-4 - Blink 

19 CH IN Input of character display data signal. 

20.21 GND IN DV supply 

22 OSP2 IN Input of display timing signal supplied from the CSP·2. \BLlNK signal from the GOC2 is delayed by 
two flipflop intervals in the CSP-2 to creat this signal.) 

23 VI02 OUT VIDEO output to CRT2. 

24 LCO OUT Character CG line counter output. 
(Becomes address input to the CG when LCO = CG address AD,) 

25 ATl IN Attribute data input (vertical line/B) from the 2114A-l attribute RAM. 

26-28 LCl - LC3 OUT Character CG line counter output. 
(LCl = Al. LC2 = A2, LC3 = A3CG = A3) 

--
29 NCL4 OUT Character CG output data latch timing. 

30 HSYO OUT CRT1, 2 hOrizontal synchroniZing Signal 
--- -- ~---------- --~ --- ~ -----

31 RA40 OUT The signal that turns high level when the 400·raster CRT is In connection. LOA, 01 H OUTJ;56 

32 VIOl OUT VIDEO output to the CRT1. 

33 81 OUT Blue image output to the CRT1. 

34 Rl OUT Red image output to the CRT1. 

35 Gl OUT Green image output to the CRT1. 

36 SL1 IN Character CG output parallel/serial converter IC 74LS166 shift load signal, and character CG address 
latch signal input. (Used for the Image data latch signal in the CSP·l and horizontal synchronizing 
signal delay fllpflop clock.) 

37 B2 OUT Blue image output to CRT2. 

38 R2 OUT Red image output to CRT2. 

39 BLNK IN Erase signal from the GDCl which becomes input at the following times. 
1. Horizontal flyback period 
2. Vertical flyback period 
3. Period from the execution of the SYNC SET command to the execution of the DISP START 

command, 
4. Line draWing period 

---------------.---
40 Vcc IN +5V supply. 
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CSP-l Block Diagram 
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4-6. LSI (CSP-2) SP6012C-003 Signal Description 

Polarity 
P,n No ~-- IN/OUT Function 

S'gnal Name 

1 HSY2 IN Horizontal synchronizing signal from GDC2 which also becomes the refresh lirnil,y 'I.dn~:i ill t;-12 
dynamic RAM mode_ 

-----
2 BLK2 IN Erase signal input from the GDC2 which is supplied 4T the follOWing t,mes: 

1. Horizotal flyback period. 
2. Vertical flyback period. 
3. Period from the execution of the SYNC SET command to '~e execution of the 0 ISP ST ART 

command. 
4. Line drawing period. 

f-- -

3 OWE OUT WRITE ENABLE output for the graphic dynamic RAM. 
f----- -

4 - 5 A014-A015 IN Input of the display output signals (AD14, AD15) from GDC2. 
(Used to create DBIA-DBIC in the CSP-2.l ! ----~- --

6 OBI2 IN Input from the GDC2 by whic~e image memory output IS sent on the data bus. 
(Used to create RASA-RASC, CAS, PS, DWE in the CSP-2.l 

--
7 OBll IN Input from the GDCl b.'£..!!l!hich the image memory output is sent on the data bus. 

(Used to create BUSG, SOE, SWE in the CSP-2J 

8 BUSG OUT Gate signal of the bidirection bus buffer (LS245) which is used to read/write attribute, and character, 
data from the static RAM (2114A-l, 6116P-3l. 

9 SOE OUT OUTPUT ENABLE for character static RAM (6116P-3l. 

10 I SWE OUT WRITE ENABLE for attribute, character static RAM. 

11 0816 OUT 8-bit/word and 16-bit/word select signal. 
(8-bit/word chosen with LDA, OOH OUT#5D, and 16-bit/word is chosen with LDA, 01 H OUT.t"50J 

12 RASl IN Memory control sbgnal RAS from GDC1. 
(Used to create C OE, Sl1 in CSP-2.1 

13 RAS2 IN Memory contrOlssignal RAS from CDC3. 
(Used to create L2, LOAn, 'FIASA-tlASC, CAS, FS, DBIA-DBIC, DSP2 in CSP-2.) 

14 AS3 IN Address bus input from the sub-CPU (AS3 = AB3) 

15 NWRO IN Chip select (OUT#5X) of the 1/0 port in CSP-2. 

16-17 DSO-DSl IN Data bus input from the sub-CPU (DSO = DBO, DSl = DBll. 
--

18 RA40 IN The signal that goes to high level (input from CSP-l) when the 400-raster CRT 's connected. 
(Used for clock frequency selection in CSP-2J 

19 M40 IN Clock input from the clock generator (39.32MHz, for 400-raster modeJ 

20 GND IN OVsupply 

21 SL2 OUT Graphic DRAM output parallel/serial converter IC 74LS166 shift load signal. 
-1 , , 

22 I RASA OUT Graphic DRAM (A), (B) RAS signal. 

23 2CM2 OUT Double character clock output. In the character display mode, a single phase clock of the half the 
one character wide frequency is supplied. In the graphic display mode, a smgle phase clock of 
8/16 dot frequency is supplied to GDC2. 

24 LOAD OUT Graphic DRAM output parallel/serial converter IC 74LS166 load timing clock. 

25 Vcc IN +5V supply. 
------ --

26 FYD2 OUT Graphic DRAM output parallel/serial converter IC 74LS166 shift out clock. -~ 
27 2CKl OUT Double character clock output same as 2CK2. In the character display mode, a single phase clock 

of one half the one character wide frequency is supplied to GDC1. 

28 SLl OUT Character CG output parallel/serial converter IC 74LS166 shift out clock. 

29 SLl OUT Character CG output parallel/serial converter IC LS166 shift load signal. 
Character CG address. 

30 CGOE OUT Char<H;ter CG output enable signal. 
f---

31-33 OB1C-DB1A OUT Timing signal by which the graphic DRAM output is sent on the data bus. 
r------ ------

34-35 RAS-C - OUT Graphic DRAM RAS (ROW ADDRESS SELECT) signal. 
RAS-B RAS-B; RAM(C), (D) RAS-C; RAM (E), (F) 

-41-



I Priority 

pmN~ ~-- ~N'"u'l Function 

c----- ~gnal Nam~~ 

36 M32 IN Clock mpuI 32MHz, 200 raster 
--- - -- -

37 FS OUT I GraphIc DRAM address multiplexer SIgnal (H,gh order 8 bItS (AD8 AD15J flow :t'der 3 h" 
(ADO AD7] select sIgnal) 

---~ - - ~ -

38 DSP2 OUT DIsplay tIming sIgnal (In the CSP 2, the signal BLINK from GDC2.s delayed by 2 collor Intervals to 

I--- -- I---~~ - - --

39 CAS:! OUT 

--- ----

40 Vcc IN 
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4-7. GDC (Graphic display controller) (UPD7220) signal description 

Polarity I 
Pin No. IN/OUT Function 

Signal Name 
-- - -------------- - --- --- ~--- -------------

1 2XCCLK IN Double character cloc~ supplied from the external dot timing generator which has t"e followlc,o 

I 
two modes: 
1. Character display mode' Single phase clock at one half of the one character Wide cycle 
2. G'arh,c dlsplav mode: SI~gle phase clock of eight dots that cycles 

I ----- -_._ .. _- ---- - ----- - -----~ - -------- 0_ ------ -- -- .. o. 0 

\ 

2 DBIN OUT M~mory contre· Signal supp'led to the Image memory from the GOC, which causes the Image 
memory uutput data to be sent on the data bus. 

------~ -------- -- --------

3 HSYNC·REF OUT Memory contro' signal sent to the image memory from the GDC. which is the horizontal 
synchronizing SignaL 
• Stnce the image drawing process is automatically interrupted In the dynamic RAM mode the refresh 

address is output during the HSYNC period, It can also be used as the refresh timing signal. 
• Refresh is accomplished by suppressing the CAS signal derived from the RAS Signal in the external 

circuit when the HSYC IS at high lebel (Horizontal Synchronous - Refresh timing) 
----

4 VSYNC IN/OUT Establishes one of follOWing twO modes. depending on whether the GDC is operated by the master 
EX.SY or the slave. 

NC 1. When the master is operational: sends out the vertical synchronizing signal. 
2. When the slave is operational: The synchronizing signal generation counter is initialized by a high 

level input. 
.-

5 BLNK OUT Erase signal output is issued at the following times (blanking signall: 
1, Horizontal flyback period, 
2. Vertical flyback period 
3. Period from the execution of the SYNC SET command to the execution of the DISP START 

command. 

6 RAS OUT Memory control Signal sent to the Image memory from the GDC, 
• In the dynamiC RAM mode. It IS used as the reference signal of RAS, When at high level, used 

as the timing Signal by which the address Signal is latched, 
(Row Address Strobe) 

7 DRO OUT DMA request output which is connected with the DRO input of the DMA controller is output by the 
(NO USE) following two commands' 

1. DREOE (DMA request write): CPU memory to image memory, 
2, DREOR (DMA request read). Image memory to CPU memory. 
It will be continuously output until the DMA transfer word/byte number set by the VECTW (vector 
write) command becomes zero. 

(DMA Request) 

8 DACK IN Signal supplied from the DMA controller that is subsequently decoded by the GDC as the read or 
(NO USE) write signal dUring DMA, 

(DMA Acknowledge) 

9 RD IN In the external circuit RD IS combined With the chlr select signal (CS). And is used when the CPU 
reads from the GDC either data or status flag and the signal DACK, 

(Read strobe) 

--
10 WR IN In the external ctrcuit WR IS combined With the chip select signal. And is used when the CPU 

writes to the GDC either a command or parameter and the Signal DACK. 
(Write strobe) 

0 ____ • 

11 AO IN Normally. connected With the address lme and 1$ uc,ed TO deSIgnate data type. 

AO RD WR t=unctlon 
Device number of 
the Model 3500 

0 0 1 READ STATUS FLAG IN ,no IN #60 

1 0 1 READ DATA IN #71 IN #61 

0 1 0 WRITE PARAMETER OUT #70 OUT #60 

1 1 0 WRITE COMMAND OUT #71 OUT #61 

GDCl GDC2 

(Address Bus 0) 

12-19 DBO-DB7 IN/OUT Bidtrectional data bus connected to the system bus. 
(Data Bus 0 - 71 

20 GND IN OV supply. 

21 LPEN IN Light pen strobe Input. When a Input light IS sensed by the light pen. it outputs a high level Signal. 
The CPU can then read the display address via the LPENR (Light Pen Read) command. 

O ____ ~ __ ---- -- -----

22-34 ADO-AD12 IN/OUT B,d"ect,onal address/data bus connected between the Image memory and the GDC on which address 
and data are sent on the bus by means of multiplexer ALE (Address Latch Enable) IS drlved from 
the RAS output In the external CirCUIt. 

(Address(Da13 bus 0 - 12) 
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Polarl1y I I 

P,n No .. . ---1 IN/OUT Function 
SIgnal Name I 
~-- -~-----+ ---- --

35-37 AD13(LCO)- IN/OUT ProvIdes the followIng functions based on the operational mode of the GDC (graphic display mode, 
AD15(LC2) character dIsplay mode O. character display mode 1l. 

1. In the graphic d,splay mode and character display mode 0: Bldorectlonal address/data bus 
2. In the character display mode 1: line counter OUtput in connected to the character generator 

ROM or graphic RAM address . 
• In the graphic and character display mode 0: AD13-AD15 . 
• In the character dISplay mode 1: lCO-lC1. 

(Address Data bus 13 - 15) 
I (line Count 0 - 2) ---_._----+-

38 I A16 (LC3) I OUT Provides the following functions based on the operational mode of the GDC (graphic display mode, 
(ATlITl O. character display mode 1): 
NK·CLC) 1. Graphic display mode: Image memory address output. 

2. Character display mode 1: line counter output. 
3. Character display mode 0: Attribute/blinking/timing signal and external IlOe counter clear Signal 

(Address 16) 
(line Count 3) 
(Attribute Blink - Clear lire Counter) 

39 A17(CSR) I OUT Provides the following functions based on the operational mode of the GDC (graphic display mode, 
(CSR·IMAGE) character display mode O. character display mode 1): 

1. Graphic display mode: Image memory address output. 
2. Character display mode 1: Cursor display output. 
3. Character display mode 0: Cursor displav output, character display area (graphic) dISplay area 

select timing signal. 
(Address) 
(Cursor) 
(Cursor-image) 

40 Vcc IN +5V supply. 
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4 8 CG Address Select Circuit 
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For 
Model 3500 
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Code 00 
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Model 3500 

r--
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For 
Model 3200 

~ Co~e 
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01 
For 
Model 3500 
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Code 00 
For 
Model 3200 
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For 
Model 3500 

i 
\ 1)= I 
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i 
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i 
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\l I 
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8 x 16 dot 
Pattern 
400 Rasters 

8 x 8 Dot 
Pattern 
200 Rasters 

Goes hIgh per 
400 raster 

1I 

When 200 rasters on ASCII In use 
(only the hIgh order 8 bytes of 16 bytes are set to low level) 

ASCII character structure 
of the 200 raster CRT 

ASCII character structure 
of the 400 raster CRT 

[CircuIt descrtptlon] 
(Purpose) 

The character genrerator (CG) Incorporates all character code" used by 
the 200 raster VIdeo display unIt of the YX 3500 and by the 400 raster 
Video display unit of the YX 3500 The CG address select ClfrlJlt IS 
therefore used to select those modes 

{Operational description] 
1 When the 400 raster CRT IS In use, RA40 IS set to high level which 

2 

sets A 12 of the CG to high level at all times, so that the CG address 
above 1000 IS selected Also, gate (1) opened so that LC3 IS IlllJut to 
A3 of the CG At the same time, gate (3) IS opened so that the gate 
of the LS240 IS closed every 16 bytes 
When the 200 raster CRT IS In use, RA40 IS set turned to low level 
wh Ich sets A 12 of the CG to low level continuously, so that the CG 
address 0000 OF F F IS selected Also, gate (2) IS opened so that the 
CPU 
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4-9. VSYNC 

o 40 Digit 
From 1 80 Digit 
(8255 P87) CH48 ---------, 

Lilt 1 

v ..... ..,'t 
1->.. ..... 'r1\l. 

L'I'-2 

0816 

o ~ I t; X!>\ t '" Jrd 

If>llll ""nl 

[l oH-----1 

O. BblVwnrd 

1.16dlt/\\nrd 80 digit, 16blt/word 
Master IS GDC-2 

2LK2~--' __ -------------~--4 

[Circuit description] 
When more than two UPD7220 GDC's are to be operated in 
parallel, one must be assigned to the master and the other 
to the slave in order to mantain synchronous display 
timing. The master and the slave are determined according 
to the table below. The above circuit shoud be used to 
compare with the table description. 

~S::::) CH48 = 0 40 digit CH48 = 1 80 digit 
GDC-2 (graphic) 

Without VRAM PW8 
G DCl (character) 

GDC 1 
is the master. 

8-blt structure [0816=01 
GDCl GDCl (48K8, 200 raster) 

16-blt structure [0816=11 
GDCl GDC2 (Graphic) (48 96K 8,400 rasters) 

The master GDC must be set as indicated above. 

[Oprational example] 
If It was set to 80 digit, 16 bit/word mode SRES will be 
o when CH48 = 1, 0816 = 1 when not in the reset condi· 
tion. These signals are supplied to terminal A (weight 1), 
B (weight 2), and G (gate), and set terminal Y3 of the 
decoder IC LS139 to "0", so that the YSYNC output of 
the GDC2 IS Input to terminal EX SYNC of the GDC2. 

- 46-

o Set 
Reset 

SRES (From MMR) 

40 digit, 16bll/word 
80 digit, 8bll/word 
Master IS GDC 1 

40 digit. 8bll 1word 
Master IS GDC 1 

Il,k-----.J 

2 l L j k 
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4-10. Character V RAM select clrcu it 

(,!lC- I 

A))O 
) 

\!ll I 

BL~K 

H· Address 
latch 
RAS 

CSP-2 

BeSe 

I 

The SIgnal BLNK IS used to address the ASCII RAM Low when 6116(2K x 8) 
110000 
-07I'F 

w,th,n address area of 0000-07FF on tlanslerrong 0OOO-07FF ASC[J 
the d,splay data from the VRAM to the CG. CS 

r- \1; I I 

~ \RIO 

f-I 

'---

BLNK 

~07l-F 

( 

,,1;11 

HI \;" 

Erase Signal 

V-RAM 

::J JJ--

\RIO Low when 2114(IKX4) 

~ 
0OOO-03FF First half of 1000 

CE 
attribute -03 

ARIO 
~ DAS Low when 2114(IKx4) I 

l0400-07FF ;1'040 Latter half of 
ARII 

CE attribute -07 

~ 
Low when vi 

0000-07FF LS245 #0000 
.... GCharacter R/W -07FF 

H\'SG 

~ ~ Display 
period 

~ ~ Perood that the G DC is enabled to read/wrote 
:L 

o 
FF 

o 
FF 

H-SYNC---11 
and draw graph le data. 

€116,2K'8) 

A~La 

\-1<'\11 

BLA..'iK~ 

Latter half of 
attribute 

F orsl half 

[Circuit description] 
With respect to GCD1, the assignment during read/write 
of the character VIDEO· ROM is per the table op.low. The 
character VRAM select circuit is provided. to dt-complish 
this function. 

i 
f07FF 

I 
ARIO=HI #0400 

t #031'1' 

I 
MIl = 10 ..... fOOOO 

01 attrobute AHJO=Low #0000 

v '-----r------" 
8blt 4bll 
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4-12. Read/write from the Z-80 to V-RAM 
Read/write of the Model 3500 V-RAM is done via the 
UPD7220GDC. There are two methods used to read/write 
data. The method (1) is used for the model 3500_ 

Set GDC command code 

Set parameter for the command 

Set parameter for the command. 

(1) Read/write via lhel6 byte FIFO. 

(2) Read/write of V-RAM in the DMA mode without 
intervention of the FIFO. 

{Outline of the read/write data via the FIFCi 

Method used to give a command 

to the GDC. 

Command must be given to the GDC in the same rn1nnf'r. 
On next page is the program of the above flowchart. 
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(Subroutine to send command and parameter to the GDC 

vlatheFIFO) 

NO 

NO 

NO 

(,DC 

lN A.IC) 

I 
BIT I.A 

INC C 

I 
OUTJ 

DEC C 

IN A,(C) 

I 
B1T 1 ,A 

OUTJ 

RET 

Exarnple of graphic drawing by GDC 
1) Dot display 

HL reg - First address of the command cocip oaramptPr t"hlp. 
B. reg - Q'ty of data. 

C reg - 60H (graphic GDe), lOH (character GDC) 

F I FO Empty? 

COMMAND ..... GDC 

; Return if parameter not sent. 

RET 

FIFO Empty? 

PARAMETER"'" GDC 

Return when all parameters were sent. 

-MZ3500 

Example to display a dot on the fourth bit of the address 

----------- 0027 CSRW C 49H - COMMAND CODE 
Pl 01H - Low order one byte of the ab· 

.-- V RAM 16·bit 
structure 

- 49-

WRITE 
VECTE 

P2 OOH 

P3 30H 

C 23H 

C 6CH 

solute address 

- High order one bytp of tf)p ah 

solute address 
- Dot address (dA D) 

- COMMAND CODE 
- COMMAND CODE 



-MZ 3500 

[ Explanation) 
C - COMMAND CODE 

P - PARAMETER 
} To A 

Arldres< 0001 
;~---

Display dot, specify the display address of the VRAM and 

the dot address. Set the command code of the SET mode 

(set mode plus CLEAR, REPLACE, and COMPLEMENT 

modes using "WR ITE", and specify to start with 

"VECTE". Dot address is structured on the screen in the 

following manner. 

I I I I x I I I I I I I I I I I I I 
dAD = 0 I 2 3 5 6 7 I' 9 10 II 12 13 14 15 

[Dot display program example·l) 

LD HL ,5000H 

LD (HL).49H 5000 ~ 49 H 

INC L 5001 ~ 01 H 
CSRW data 

LD (HL) .01 H 5002 ~ 00 H 

INC L 5003 ~ 30 H 

LD (HL) .00 H 5004 ~ 23 H } WRITE data 

INC L 5005 ~ 6CH } VECTE data 

LD (HL) 30H 

INC L 

LD (HL).23H 

INC L 

LD (HL) ,6CH 

I 
LD C .60H ; C - 60H (port address during graphic draw) 

LD B ,4H ; B - Byte size CSRW data 

LD HL .5000H ; HL - Top address of the CSRW data 

I 
CALL GDC ; Command, par~meter of CSRW - GDC 

I 
LD C ,60H 

LD B .1 H ; B - Byte size of the W RITE data 

LD HL ,5004H ; HL - Top address of the WR ITE data 

I 
CALL GDC ,Command, parameter of WRITE - GDC' 

I 
LD C .60H 

LD B ,1 H ; B - Byte number of the VECTE data 

LD HL ,5005H ; HL - Top address of the VECTE data 

CALL GDC ; Command, parameter of the VECTE - GDC 

~ 
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2) Straight line drawing 

-+X 

~ VRAM 16b,t 

Example to draw a straight line from (X, Y) = (3,1) to (X, 

Y) = (635, 1). 

Coordinates must be changed to absol ute addresses. 

(3, 1) - absolute address = 0028H 

Dot address = 2H 

Displacement between two points when the line draw 

direction is OA (to the right): X = 635-3 = 632 (=278H), 
Y=O 
Whereas, 

CSRW C 49H 

PI 28H } P2 o OH 
EAD L, H 

P3 20H dAD 

TEXT" C 78H 

PI FF 
} Kind of Itne (solid line) 

P2 FF 

VECTW C 4 CH 

PI OAH } Drawing direction 

P2 78H } P3 02H 
IL"X I 

P4 88H } P5 I- ])Il 
2 I!.~ Y I - I /\ X I 

P6 lOB } P7 FBH 
2 I,6Y 1-2 lLiX I 

P8 o OH } pg o OH 
2 IL"Y I 

WRITE C 23H 

VECTE C 6CH 

[Explanation] 

Specify the kind of line by TEXTW, using C for command 

code and P for parameter, and specify the I tne drawing 

direction using VECTW and above four values using X and 

Y. The rest will be same the dot display It IS also possible 

to display a dot using the line drawtng rnethod for any Itne 

drawing direction using X = Y = O. 

'-J\17: 3500 
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5. MFD INTERFACE 

5-'_ Outline 
Floppy disk IS a disk which IS made of a mylar sheet whose 

surface is coated with magnetic particles and set on the 
device to write and read data on the surface of the disk 

It will be necessary to know operating pnclple of the 
floppy disk unit and operational descrtptlon, Including 

recording method and format_ 

5-2_ Floppy disk 
As various recording methods and formats are used for 

floppy disk (F _D.) systems we will diSCUSS some of them 

3) Components of FO's: 

Jacket --. 

Magnetic sheet 

Support hole 

Head engage silt 
(do not touch) 

4) Write protect notch 

\ 

\ 

, 
I 

" 

"-
'-

--------

(Q/ 
0 

Different write protects are adopted depending on the 

drive unit used. 
Example-1: In the case of the CE331 the presence of 

light reflection is sensed by the photo 
coupler and decoded as wrtte protect 

Write protected 

,) Floppy disk nomenclature 

Floppy disks called by different names dependng on the 
manufacturer 

['- Floppy media (or simply as medl1) 

~ \) Diskette 
l Floppy disk 

2) Types of media 

Four types are used at present depending on their 

storage capacity' 

(, Single Sided, double denSity (floppy dlsk-') t) Double,slded, double density (floppy disk·2D) 

S,ngle s,ded media Index detect hole 

Double Sided media Index detect hole 

Front Side--+- +-- Feverse Side 

, , 
\ 

I 
I 

I 
I Head 1 Head-Q 

/ 

" / .., 

Write enabled 

Front Side I-- No reflection (Wrtte enable) 
Front Side 

o 
o 

- ~2-
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Example·2: CE330S (light passing through the notch 

is sensed and decoded as write protect) 

(Double side, Double density) 

Write enabled 

Front side 

W£SJ 
illL 2500 

Write protected 

Front side ~ 
--- LIght IS Interrupted by the label I ~ - Inhibit notch 

o 
o 

Two types of write protection are used and attention 

must bepaid to the presience of the label because it may 

cause a wrong result if the label is used improperly. 

5) Media recording methods 

Two recording methode are used: 

• FM method (Single density) 

This method is called the freqency modulation (FM) 

o 

c D c D c 

(C: clock, D: data) 

o 

D c 

o 
o 

or double frequency (DF). Clock and data are written 

on the media which requires that a clock bit that 

precede the data. 

o 

D c D c 

Waveforms of data written or read in the FM mode are shown below. 

Write data 
(WO) 

Write current 

Residual magnetic 
flux on the media 

Read waveform 

14 4pS ·1 
c D C J) C 

0 

:~9 
I I I , 

D C D C D C D 

0 0 0 

Wrote 

, , 
Re:.d 

Differentiate 
waveform 

: '/\ ~ 'r\ ~ : I : ::: 

Shaped waveform 

Read data (RD) 

Write current: The write data is input to the flipflop and 

is inverted each time a pulse is received to change the 

direction of writing current. 

J. 

Read waveform: The peak of the waveform is detected 

at a change of magnetic flux. The waveform is than 

shaped to obtain read data identic 11 k ~:," write data. 

Data cycle will be 4/1s. 
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Cl M F M method (double density) 

The M F M method writes data on the basIs of the condl 
tlon metntloned below, and It Yields a data density two 

times the data density of the MFM mode (The unnece~ 
sary clock pulse IS eliminated uSing thiS method) 
(ConditIOn) Clock IS written only when there IS no data 

o-t,o:,o o h 0 o o 1> 0 

Input data 

Wnte data 

c c (C) D (1I III ;IJ III :ll III ,IJ II (1I :1> (l) Il) 

i \ 
Data that follows Data that precedes 

The clock pulse (e; will be eliminated In above illustra 
tlon as there IS no data preceding or follOWing the clock 
Because the data rate is 2Jls for thiS method, It IS 
possible to obtain tWice the density of the FM method 
(4Jls). 

6) Media recording format 
Media is formatted according to the IBM format 
For Double side media, data is written on the front Side 
(head·1) and the reverse side (head·OO) 

Tracks. consists of 40 tracks, 00·39. (May also be called 
cylinders) 

Sector. 01·16 
Recording denSity: 256 bytes/sector 

NOTE Three types of write data cyc!p· Ilt' ~.'''' lps) 
are used The read/write waveform IS identical 
to FM method 

Floppy disk 

-54-



Shown below 15 an enlarged view of data format 

sequence Writing starts as soon as the Index hole comes 

through the Index detect hole 

Sector 01 

DATA 

Start pOint 

1 Track 

Sector 02 

Hatched portIOn IS 
a recording gap 

1+---- I D section -----;~ 

I ~ ID ,~"O" eRe ,"~, ",d. 

SIZe of data section 

{ 
(00) H - 128 bytes 
(01 ) H - 256 bytes 

L-_____ • Sector number 

Head number 

{
lOO) H - Head 0 (side 0) 
(01) H -+ Head 1 (side 1 ) 

'------------1~ Track number 

7) Formatting 

ID address mark which 
begins the I D section 

To write the above format (ID section, data section, gap) 
on an entire surface of a new floppy disk IS called 
formatting 

Note 1 Formatting may also be called initialization. The 
word "initialize" IS also used as a software term to clear 
the data section or to partition data area. Keep the 
difference between formatting and initializing in mind. 
Note 2 Unless formatting has been done on a properly 

adjusted floppy disk drive Unit, an erroe may occur on 
another floppy disk drive unit 

8) Data wrtte procedure 

Described next IS the procedure to write data on the FO. 

(1) The head IS moved over the track to be written. 
(2) The head IS loaded 

(3) ID section IS read and repeated until the deSired 
section IS reached 

(4) When the deSIred ID section IS found, data IS written 

on that area (OAT A AM IS also written) 
(5) The data thus written IS now checked If It was 

written correctly (read after write) The respective 
ID section IS read while the media makes a full turn 

-M73500 

----------------
Fm11 )Pl-t0r 

r- ---"'---~ 

IlAIA 

/4------ Data section -----

DATA 

---~ ~-----'~'----y----J 

Data Data sect Ion 
C'RC check code 

NOTE The delete address mark 
IS written to indicate invalid 
data It IS often wrllten on 
a new floppy disk as there are 
no valid data on It 

(6) The sector of the Identical ID IS read and verified 
With the write data Because of thl" pad dfi:el ,,,,,'e 

capability the possibility of an error In the written 
data IS qUite low 

9) Data read procedure 
Described next IS the procedure to read data from t~e 

FO. 
(1) The head IS moved over the track tu ..;~ lead 

(2) The head IS loaded 

(3) The ID section IS read and repeated until the deSIred 

sector is reached 
(4) When the Identical 10sectlOn IS fnllnd, the n~t, ,,, 

that data section IS then read 
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5-3_ M FD interface block diagram 

sYS~ES---------------r, 

-](>'AIO L 
JOMF_ ~ kf_~fr 

I I j(1\j1 I 

ViR I 
MFOC L--------~~-----~~_v 
~ 

I 
m Do 1><1 

~ LATO 

U INTM FD ~ 
CLKI (16 M) 

CLK2(4 M) 

r.--3 

J 

L 

~ 

Divider 
circuit 

Drive select 
circuit 

Motor on 
circuit 

1 I :-'1>10 x 14------'--------------- I NIlU: 

H~·SEEK~-----, 

l 
LCT/DIR 

FAR/Sn:p q I L----_> lJl~IoCTIO!'l 

~ 
snp RW/SEEK 

\=J 
Select ~P/2S 

FLT/T" 
V I lliHITE PHOTH T 
'v--------' TRK'-~ 

WDATA.~---~ WRITE 11-----~~i\~WWTITTEEO[)AAnTA 
~ P~E-C rOMP!: I PS" 

PSI 
9-=::? J ---0> '.7:n TE r.AfE 

WE~--+------L----J 

MFM~--+~---, + 
W I SDOW f+--..-l I \.. VFO 1+---r

1
----- READ DATA 

RDATA l L-___ ....... 

WCLKI4---+ ..... ~ 

8MHz 
r 500 KHz ~ WClK I • IMHz '. select 

circuit 

I ~----> 
SEL" 

SELl 
SEL2 
SEL3 

~---~----------------------------_.~OTOF ON 
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5-4. FDe (UPD765) 

UPD765 pin configuration (top view) UPD765 block diagram 

RLSr I 40 Vcc 
nao -7 RH J .... It-R .... 

39 RW/SEEK Bt'fHR 

WR 38 LCT/DIR 
CS 37 FLTR/STEP 
AO 36 HOLD \Ill I+-. 

DBO 
READY \1.1)1\ 1 A 

DBI WPRT/2SIDE SER I Al 
., 
1'0 

DB2 l .... rfRFAO:. 
FLT/TRKO " I 

DRQ <.. Of'· .. -nWl L ~ p 
DB3 32 PSO DACK 

DB4 INT 

31 PSI <"'1"'L 

DB5 30 WDATA RD w. 
DB6 29 usa AO kt :..ll) 

DB7 28 USI TC 
.... , RT 2'" 11lf· 

1 'Dt lI. 
DRQ 

V SIDE 
RESET Ft T r","'o 

DACK 
26 MFM 

TC 25 WE 
cs 

l,O 

INDEX SYNC ' 'I 

"--+ 
(()f\TWDl 

INT LE M'" 
RDATA 

" 
Vcc--+ "" .. "Eltl. WINDOW GND--+- Ijr,[ n 

GND WCLK 51 Uf 
U. T DJ R 

tl Ht <.,TtP 

RESET : Reset MFM : MFM Mode 

RD : Read SIDE : Side Select 

WR : Write USO.1 : Unit Select 

CS : Chip Select WDATA : Write Data 

AO :AO PSO.1 : Pre Shift 

DBO·7 ; Data Bus FLT : Fault 

DRQ : DMA Request TRKO : Track 0 

DACK : DMA Acknowledge WPRT : Write Protected 

TC : Terminal Count 2 SIDE : Two Side 

" 
INDEX : Index READY : Ready 

INT : Interrupt Request HOLD : Head Load 

0 : Clock FLTR : Fault Reset 

GND : Ground STEP : Step 

WCLK : Write Clock LCT : Low Current 

WINDOW : Data Window DIR : Direction 

RDATA : Read Data RW/SEEK : Read Write/Seek 

SYNC : VFO Synchronize 

WE : Write Enable 
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UPD765 signal description 

Pin No. Signal name 

40 Vcc 

20 GND 

19 0 

1 RESET 

4 CS 

13 - 6 DB7 - DBO 

3 WR 

2 RD 

18 INT 

5 AO 

14 DRO 

15 DACK 

29,28 usa, 1 

26 MFM 

24 SYNC 

39 RW/SEEK 

36 HOLD 

27 SIDE 

38 LCT/DIR 

37 FLTR/STEP 

35 READY 

34 WPRT/2 SIDE 

17 INDEX 

33 FLT/TRKO 

16 TC 

30 WDATA 

25 WE 

21 WCLK 

I/O FunctIon 

~ +5V 

~ OV 
~-

I Single phase, TTL level clock 

I Set the FDC into an idle state, and all drive unit Interlace outputs, except PSO, 1, and WDATA 
(don't care), are set to low level In addition, INT and DRW outputs are set to low level DB goes 
Into an Input state. 

I ValIdates RD and WR SIgnals 

I/O BIdirectional, tri-state data bus 

I Control signal to write data to the F DC via the data bus 

I Control signal to read data from the F DC via the data bus 

0 The SIgnal used to ,nd,cate a servIce request from the F DC It IS ISsued at every byte In the non-
DMA mode, or upon completIon executIon of a command In the DMA mode 

I The signal used to select the status register or data register of the F DC for access vIa the data 
bus. When 0, it selects the status regISter When 1, it selects the data regISter. 

0 FDC to memory data transfer request SIgnal In the DMA mode 

I The signal that indicates use of the DMA cycle DUring the DMA cycle, It functIons IdentIcally 
to CS. 

0 Drive unit select signal, with which up to four drive units can be selected. 

0 The SIgnal used to deSIgnate the operation mode of the VFO CirCUit When 0, the MFM mode is 
aSSIgned. When 1, the FM mode IS aSSIgned 

0 The signal used to designate the operatIon mode of the VFO ClrCuot When 1, It permits readIng 
operation. When 0, it prohibits readIng operation 

0 Signal used to discriminate the read/write SIgnal from the seek SIgnal that used for drive unit 
interfacing signal. When 0, it indicates RW When 1, It ind,cates 

0 Signal used to load the read/write head 

0 Signal used to select head #0 and head # 1 for the double,slded floppy dISk drive unit. When 0, 
it selects head O. When 1, It selects head 1. 

0 When the RW/seek signal is operatIng as RW. the Signal works as LCT whIch indicates that the 
read/write head is selectIng the cylinder above 43. When the RW/SEEK IS operatIng as SEEK, 
it works as DIR whIch indIcate seek direction When O. seek IS made towards outer Side 
When 1, seek is made towards Inner Side 

0 When the RW/SEEK Signal func1Jons as RW, ot works as FLTR whIch resets any fault cond,t,on 
as the seek step signal. 

I Signal used to indicate that the drove unIt IS ready for operatIon 

I When the RW/SEEK SIgnal IS operatIng as RW. it functIon as WPRT which ,nd,cates that the drove 
unit or the floppy dISk IS wrote protected. When the RW/SEEK IS functIon as the SEEK signal 
produces 2 SIDE whIch indIcates that a double SIded med,a IS In use. 

I Signal to indIcate the phySIcal start point of the track. 

I When the RW/SEEK signal is operatIng as RW, It works as FL T whIch Indicates that the drove 
unit is in a fault condItion. When the RW/SEEK IS operating as SEEK, It works as TRKO 
which ind,cates that the read/wrote head IS on cylinder O. 

I SIgnal used to ,nd,cate the termonatlon of a read or wrote operation 

0 Data wrotten on the floppy dISk conSIsts of clock bots and data bits 

0 Signal to ,nd,cate wrote enable to the drive unit 

I Data wrote tIming Signal which IS 250kHz on the FM mode or 500kHz on the MFM mode 
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I 
Pin No SIgnal name 1/0 FunctIon 

32,31 PSO, 1 0 Signal used to either advance or delay the wrtte data In wrttlng under the MFM mode, 
to obtain timing adjustment for reading. The WDATA Signal IS controlled as shown In 

the table below 

PSO PS, FM MFM 

0 0 Not changed Not changed 

0 , LATE -
225-250ns 

, 0 - EARLY 
225-250ns , , - -

23 RDATA I Read data from the drive unit consists of clock bits and data bits. 
--------- --

22 WINDOW I Signal created In the VFO circuit which is used to sample RDATA. Phase syncroni2' I 

carried out In the FOC for RDATA data bits and WINDOW. I 

5-5. Data recording method 
There are two ways of recording data; FM recording 
method and MFM recording method. 

2) MFM recording method 
(1) Data bit IS placed in a middle of a bit cell. 
(2) When the data bit IS "0", a clock bit is placed before 

the current bit cell. (See Fig. 1) 

o o o 

As seen from the above illustration, bit density of the MFM 
recording method is twice the FM recording method. In 
other words, data density of the MFM recording method 
doubles that of the FM recording method. For the 

5-6. 1/0 port in the MFD interface 
I/O port used in the MF D interface is as follows. 

Lr-BUS I/O 

IOMF#F9·AO OUT DACK 

D7 ME 
D6 SCTRL 
D5 TC 
D4 OUT TRIG 
D3 SEL3 

rmIF#F8·AO' D2 ~ EL2 
Dl SELl 
])0 SELO 
])2 M.ON 
])1 IN I~DEX 

])0 PRQ 

o 

1) MF recording method 
(1) Clock bit indicates a bit cell. 
(2) Data bit is placed in a middle of a bit cell. (See Fig. 1.) 

(FM recording method) 

,L-_-t-J ........ _-- (MFM recording method) 

o 

Model 3500, only side 0 of track 0 (128 bytes/sector! is 
written in the FM mode and rest of other tracks are 
recorded in the MFM mode. 

Used for data transfer between the CPU and the FOC. 

INT from the FOC is output enabled on INTFD. 
FDO select signal output is enabled. 
TC to FOC. 
Trigger (motor on) of the timer (555) 
Selects FDD 3 
Selects F DO 2 
Selects FDO 1 
Selects FOD 0 
ON/OFF state of the motor 
INDEX signal from the motor 
DRO from the FOC. 
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5-7, Precom pensate Circu it 

8\l1l7 
lLO(..K 

~HITE [)ATA 

I'~O /--------4;-,ff:'::-"I 
r'Ir------~~~~ 

(Fig. 2) 

PSO PS1 FM MFM 

0 0 Not changed Not changed 

0 1 - LATE(125j.1S) 

1 0 - EARL Y(125j.1S) 

1 1 - -

(Table 1) 

Value of LS163 

1101 

1100 

1110 

-

wDATA----.J1~---------___ _ 

8MHz 
CLOCK 

EAR LY---... 

NOMAL ------..... 

LATE---------~ 

(Fig. 3) 

The precompensate circuit is used to compensate the peak 
shift before writing, 
The FOG sends out the compensation rate to PSO and PSl 
and the data bit location is shifted according to this signal. 
With issuance of WDATA, the value dependent on PSQ and 
PSl is set in the LS163, (See Table 1.) For instance, when 
both PSO and PSl are low, it will set "1101{D)" to the 
LS163, counted up by the 8MHz clock, and OB is sent out 
When it becomes "1110, 1111", When in EARLY (PSO= 
"H", PS1="L"), the value "1110(E)" will be set to the 
LS163 so that the output is issued 125ns earier than "not 
changed", The OB output, however, will be supplied for a 
period of two clock cycles. 

5-8. Media detection 
Insertion of a media on the MFD is detected via the signal 
INDEX from the MFD. Since it takes 200ms for the media 
to make a full turn, "NO MEDIA" is detected signal 
INDEX does not appear within 200ms, 

- 60-

Set the counter to 200ms. 
(Actually, slightly longer than 200ms.l 

I'<PI-X="II- O 

y 

y'---------. 

COUNT [)OWN 
y 

Media is present, Media is not present. 

5-9. Controls during read, write, seek, and re
calibrate 

Above operations are all controlled via the FOG, 
1) Control during read and write 

I 
REAO (or WRITE) 
command to FOe. 

TC-+FDC. 

HALT 
(Wait for interrupt) N"sult staws 

DATA .... FDC 
DATA-+FDC 

N 

END 

2) Control during seek and recalibration 

I 
SEEK (or RECALB) 
command to FOC 

HALT I ~ 
(waits for interrupt) Read result 

is redd by F DC. 

RETRY 

status from FOC. 

f.RkOk" 

N 

l.NJ) Rl:.rl<Y 



In the case of the MFM method, need to trace cycle fluc· 
tuation IS further Increased, as a peak sh 1ft IS apt to occur 
because there are three write data cycles. 
(Peak shift). Data read cycles fluctuate as the flux change 

point IS moved forwards or backwards. 

(VFO circuit): Variable frequency oscillator 

Polarity InverSion n __________ ~ L __________ __ 

Write pulse _______ ---' 

Read waveform 

6.0 40 20 0 20 40 60 ()< s ) 

Wrltepul~ 

Polarity InverSIon 

.J' ,,1 1 
/' I1 

-MZ 3.')00 

t/ I: 
Advanced peak shift -"I r-- -..l ro-- Delayed peak shift 

" I I 
11 11 

Regenerated PUIS~ 

(b) 

WrltepulS~ 

Polarity inversion 

~ 
I , , 

~ 

I --- I 
I I I 
I I I 

,""'" I I, 'I 
I, ' I 
J ", 

( a ) ( c ) 

When the output V"aveform is observed after writing a single 
pluse on the floppy disk, the waveform show in (a) appears. 
Shown in (b) is two pluses of 411s interval. 

5-10. VFO circuit 
1) Purpose 

Deviation in the peak point is called peak shift. Since pluse 

intervals of the MFD in actual operation are 4115, 6115, and 
8J.1.s. the largest shift takes place when a pluse appears 811s 
before or after 4J.1.s. as shown in (c). 

String of data 
pulses from the FDD. n n n _--' L-. _____ ---' L-_____ ---' L-__ _ 

Data Window ---.J l 
String of n n separa!e data ___ .I '-________________________ -' '-_____ _ 
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Data from the clock or data portion must be differentiated 
when read from the FDD. For this purpose a window pulse 
is used. In order to increase read tolerance, the VFO circuit 
carses the window to trace phase changes in the read data 
that take place during a floppy disk drive motor speed 
change. 
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2) V FO Circuit configuration 

READ 
DATA 

-'" 
Phase -'" Filter 
detector amplifier ~ VCO I--

r 
L 

Data 
separator 

The V FO circuit has the following capabilities. 
(1) Two modes: MFM and FM. 

-'" 

(2) The V FO circuit operation is suspended during the 
SYNC field located before the ID field and data field. 

(3) After suspention, the VFO circuit will synchronize 
with the read data (timing is affected by a speed 
change In the FDDl. Fluctuations in an individual bit 
that may be seen (peak shift are ignored. 

VFO circuit 

s., ... ( ------' 

+5\. RlAD DATA 

BA 
5 

TR Bvl--+-H-=-> 
8 • 

.---------+4-r+-------~IA 
)8 IY 

SEL 

RESH 
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Window 

~ SEPARATED DA TA 

~SEPARATED CL OCK 

+5V 

~------t======t==' +5V 

Vct 

INn \<;t 



I!IJI!II 
M~.:l')\J-lJ 

MFM Mode 

@MHZ 
U~~ 

@OAl 

@OSl L 

® 

® 

Nomal © 
STD 

® 

CD 

0) 

® 

® 

© 
Eary 

® 

CD n n 
~ 

\ 

0) 

® 

® 

© 
Delay 

® 

CD 

CD U U 
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FM mode timing chart 

A 4M 

B(QA) 

C(QB) L 
D(QC) L 

WINDOW 

E 

F 

L ,-
Normal 0 

p 

G 

I 

1 

Does not trace! 1ps. 
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5-11. Media format 

o trdck 

Sector 

T 
:n 
'" <. 

~ 
co 
~ 

a: 
co 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

( 
16 

1 

2 

15 

16 

• MZSStJO 

MASTER BLANK MEDIA 
'-~ 

Boot, OS ",formation 
00 (See Fig 1) 

BOOT 00 

BOOT 00 

BOOT 00 , 

C 5 . D9 . D4 . Cl. D7 . 40 40 

00 
!!' 
:J 
co 
m 

E5 . D6 • D3. Fl • E2 . C8. Cl. D9. D7 .40,..... 40. D4 (400noneside).40~FI a. .. 
~ 
~ 

{ MA>, N,""~,o,, '0"'" m"" 0' rAP FF 
34 tracks 

Area. 10th sector IS also a MAP area 
Area FF for the media of 40 tracks 

FF 

l~[--

E5 

E5 I I 

Cl 
0 
c 
0-
m 
a. 
CD 

;. 
:< 
I 

E5 

E5 
-~ 

- 65-



• ML 3.')00 

Track 0, sector 1 Information (SBACIS) (Fig 1) 

AA Il 00 00 I 02 00 I 04 00 48 I 00 48 I 04 I 02 ' 00 : 01 I 01 

I ,I Trdck C,IDESector N ~' lr"tk ',I Ill' ","clor N 
System media No, of sectors Start address 

Drive unit specification Load address No of data transfers 

BOOT -------------------;-~~~----

N= 

10 I 02 I 01 I 01 I 01 I 10 FF I 

No of Track S I DE Sector N 
sectors 

No of END 
sectors 

-I 

{
O, Single density, other than front side, track O. 
1. Double density, other than front side, track O. 

SI DE '" {O . Side 0 (front side) 
1 Side 1 (reverse side) 

No of data transfers INT=[IOCScapaclty/lk] + 1 

o track 8 sector 

~ 78 F 10 " 18 1 F 

IFF FF I In FFI IFF FF 

I lLNO 

I 
VOlume'1 DIskette Type 

name 2 "4 SH/OOClhnl) 
Track No 1 YC DH /OOC\lInl ) 

Error Mep (Bad Treck) pE OH /DD S{dncMl"d) 

29 2C 2F30 

20 SC 

For F LOAD command 

34 3C 

SUB I OC~-------

3D 

FF 

7F1 
Fd 

1\ 
i . Fall name (8 bytes) Expander 

All "F" when ALOAD command 
IS not on 

FF No ALOAD command 
813 Foie spec,f,cat,on only 
131 With operand 

(3 bytes) 

Drive NO 

t.hdIlJ1el 
A Cv) 
B (I) 

",., 
'" Iy 
11 

Volume name 
(8 bytes) 

- 66-

ALOAD 
Status line No label 
(8 bytes) 

( tsbyles) 

COntents of X regIster 
When used for the line number (when ',ne No 123) 
These three bytes are In effect 
34 35 36 3b) tes fi~ 

EJ 
When used for a label (W,ght bytes are In effect and rese are tliJ ) 

34 3C 

I A BC Il ",. " I 



t 
\ 

o Map information 

o track 9 sector 

J7H 

2 89"H 
~~--~------~ 

3 FFH 

22 FFH 
Hr---------l 

23 4CH 
H'-------~ 

24 FFH 
H-----'-----

75 FFH 
I-'~-----__l 

76 7EH 
~-+--------l 

77 FFH 
H'---------I 

126 FEH 
~-------I 

127 FFH 
t--------I 

128 ,--___ F_F_H __ -.l 

Block r-n 

Starting block number (directory) 

) 

129 

13( 

131 

151 

152 

153 

o track 10 sector 

FFfl 

/ 171! 

I FFIl 

FFH , 
8;tH 

FFH 

- 67 -

--M7 0~O" 

+ 
, 28 blocks are controlled 

by one sector. 
OOH ~ 7FH 
80H: End of link 

FE H: Links to next map. 
and the starting 
block number. 

:J 
< ., 

32 

Indicates the byte position 
/ from the top of directory. 
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o Block number allocation 
The program and data areas are located after Track 2 

1 block = 2K bytes (8 sector) 

(Double side) 

Block No 
track 

Front 

2 BO BI B2 

3 B4 B5 B6 

r--

( 
38 B144 B145 BI46 

39 B148 B149 BI50 

( 2 K x 152 = 304 K ) 

Each track IS blocked In the following manner: 

1 sector 2 sector 

3 4 

5 6 

Reverse 

B3 

B7 

B147 

BI51 

( 1 block ( 1 block 

0 

13 14 

15 sector 16 sector 

Track 1, Sector 1 information (CP/M) 

0 

Drive unit 
spec If Icat Ion 

5 

load address 

(Single sided) 

Block No 
track 

Front 

2 BO BI 

3 B2 B3 

( 
38 B72 B73 

39 B74 B75 

( 2Kx 76= 152K ) 

10 15 

Start address 

Represents the L 
system media ~r--------- BOOT ------------.... ""1·>--------------

N= o 

SIDE = 

20 

SUB-IOCS 

Single density (front, Track 0) 

Double density (other than front, Track 0) 

o Side 0 (front) 
Side 1 (reverse) 

Nos of data transfers = I NT [I OCS capacity 11 K J + 1 
• Sub IOCS can be divided Into either blocks If divided to 

less than eight blocks, the block that follows 

50 

- 68-

51 

Indicates 
the PM 
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6.R232CINTERFACE 
6-1. General specification 

Input/output format R5-232C b,t seflal Input/output 

No of channels 1 channel 

Code used JIS 7-channellJIS 8 channel 

Baud rate 110 to 9600 bIts/sec 

TransmIssIon system Half-duplex 

SynchronIzatIon method Start-stop 

CommunIcatIon control Non-procedure 
procedure 

Data format 
Stop bit· 1/1.5/2. WIth or WIthout 
even or odd parity_ 

LSI used 
8251AC or 8253C-5 
(Programmable Interval T,mer) 

6-2. Data transmission format 

7-bit, J 
with parity I I I I 

'----y---J ''-_________ y~---------~/~ '--y---/ - - n_' 

Start bIt Data bIt (7 bIts) Panty bIt Stop b,t (1 or 2 bits) 

7-bit, J 
without parity I I I I I I I I 

'--y--" '~---------yr----------/ ~--~/ 

Start bIt Data b,t (7 b,ts) Stop bit 

8-bit, 
with parity J 

~ \.'-----------v~----------_"__y__''___y_ - - --' 
Start bIt Data b,t (8 bIts) Parity bit Stop bit (1 or 2 bits) 

8-bit. 
without parity I I I I I I I 

~''-----------~v-------------/'--y--/- --,' 
Start bit Data bIt (8 bIts) Stop bit (1 or 2 b,ts) 

Example: 7-bits, even parity, 1 stop bit 

Ul'------ll 
~ '~------vr--------~/ "--y----''---y--' '--y-" 

t Start bIt 7-bl! data (26H) Paroty bIt t Start b.t oi 
I I succeed '"9 data 

Stop bit of preceding data Stop bit 

- 71 -
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6-3. Block diagram of the interface 

SUB-CPU 

(Z-BOA) 

Control signal 
data bus TXD 

RXD 

8251AC 

RXRDY 

I'M! 

6-4. System switch functions 

ON OFF 

SW5 Causes an error when the ER signal is disabled. 
ER signal is low or open 
during data output. 

SW6 Always high when power is The CD signal is set high 
on to the main unit. wt>ile data output, but 

wou Id not be set high 
when the echo-back 
function is selected for 
the host computer. 

SW7 Causes on error when the Polarity is inverted. 
PO signal is high during 
data output. 

6-5. 8251AC controls 
There are two control words for the 8251 AC. 
(1) Mode instruction: Defining general operational para· 

meters, such as unit, stop bit, etc. 
(2) Command instruction: Defining status words used for 

actual operation, such as send/receive enable, etc. 

1) Definition of generation operational parameters 

[

- Baud rate 
- Character size 
- Even/odd/off parity assignment 
-Stop bit size 
• Corresponds to channel command of BASIC. 

TXC 

RXC 

8253C-5 

-72-

Control signal Peripheral 

~~ _____ S_T-.A_R_T ______ ~ 

8251 AC internal reset 

8251AC mode instruction 



2) Data output control 

( 

N 

Stop 

N 

"I:ND 

Command InstructIon 

HTS,HXEN,TXEN) 

__ 8251AC 

Set counter (20Oms) 

Output data to 

8251AC 

Set counter (400ms). 

-73-

8251 AC 
"L"-)o HTS 

COUNT DOWN 

N 

ERRORIOI 

-MZ3500 

The 8251 send data when C'fS goes low. 

(

The 8251AC would not output, unleSS') 
~ goes low. Therefore, the state of 
~ will be checked when the buffer 
becomes empty. 

N 

ERROR 101 
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3) Data Input control 

RC V 

Command InstructIon 

(E.R,RX DI<;E.N) 

-- 8251AC 

Read one data 

(
Clears the data before ) 
the start of the receIve command 

Command InstructIon 

( RXEN • DTR. TXEN) 

- 8251AC 

WaIts for NMI by 
the RXRDY sIgnal 

8251 AC 

Resets error by set In 
DTR hIgh 

\ y 

Command Instruction 

( E.R ) 
-------- 825IAC 

ERROR 

Set counter 

N 

N 

- 74 -

8251 AC 

(
Error reset ) 
Data Input dIsable 

8251AC 

(

Data tnput enabled ) 
Data output enabled (echo-back, selected) 

"L "---+DTR 

DOWN 

y 

ERROR 



6-6. 8253 Controls 

Baud rate of this interface will be determined by the clock 

output of the 8253. The 8251 is configured such that Its 

baud rate is 1/16 of the input clock and has the following 
relation between the 8253 output clock and the baud rate: 

8253 input frequency: 2457.6kHz 
8253 Mode set: Mode 3(rec'angle waveform rate generator) 

Control signals 

Signal name Symbol IN/OUT 

Baud rate 
8253 

Output frequency 

I 10 :t- 1760Hz 

300 4800 

600 9600 

1200 19200 

2400 38400 

4800 76800 

9600 153600 

Function 

Transmission enabled CS - Peripheral When high, data input from a peripheral is enabled. 
When low, data input from a peripheral is disabled. 

Data set ready OR - Peripheral Goes high when power is on to the interface unit. 

~ 
MZ 3500 

8253 
Parameter 

1396.36 

512 

256 

128 

64 

32 

16 

Carrier detect CD - Peripheral (SW6-0N) High at all times when power is on to the interface unit. 
(SW6-0FF) Goes high only when data is on output. 

Ready READY - Peripheral Data output from the interface is enabled. 
(ON) Data is output from the interface. 
(OF F) WaItS for data output. 
NOTE: A maximum of two bytes are output after the signal goes from high to low 

state. 

Equipment ready ER - Peripheral I ndicates that the peripheral is ready. I t results in an error if low or open when data 
is sent from the interface. This signal will be invalidated when the SW5 is turned 
off. 

Paper out PO - Peripheral (SW7·0N) Causes an error if set high during data output. 
(SW7·0F F) Causes an error if set low during data output. 

6-7. Description of LSI's 
1) UPD8251AC (Programmable Communication Interface) 

The UPD8251A is a USART (Universal Synchronous/ 
Asynchronous Receiver/Transmitter that was specifical
ly designed for data communication. 
The USART receives parallel data from the CPU and 

converts it into serial data before transmitting. Also. 
serial data is received from an external circuit and trans
ferred to the CPU after converting it into parallel. The 
CPU can monitor the current state of the USART at 
any time (data transfer error, and control Signal of 

, SYNDET and TXEMPTY. 
,-eatures 

• 8080A/8085A compatible 
• Synchronous/asychronous operation 

• Synchronous operation 
5 - 8 bits character 

Clock rate: baud rate xl, x16, x64 

BREAK character generation 
Stop bit: 1, 1_5,2 bits 

Error start bit detection 
Automatic break detection and operation_ 

• Baud rate: DC - 64K baud 

Pin configuration (Top View) 

D2 

D3 
RXD 
GND 

D4 

D5 
D6 
D7 

TXC 
\\ R 
cs 

CoD 
RD 

RXRDY 

D7-DO 

1 
~ 

"- 2 
~ 

3 
v 4"-,.. - 5 

6 
~ 

"- 7 -
'" 8 -... 9 .. 
v 

le! 
~ 11 r 
'" ,.. 12 

13 

O"L 14 

Block diagram 

28 
~ 

~27 
r~ 

~26 -
--"" -h.25 1'>. 
~ 

24 f'o. 

['-' 23 r;: 
I'"' 22 

~ 

21 1'0 

~20 -
~ 

19 
" 1 B r;: 

17 r;:: 
16 
15 " 

Dl 

DO 
VCC 
RXC 
DTR 
RTS 
DSR 
RESET 
CLK 
TXD 
TXEMPTY 
crs 
SYNDET 
TXRDY 

TXJ;ul 
pc.;..-~rrXE 

• Full-duplex 
Double buffer type transmitter/receiver 

RESET 
ClK 
CD 

1ITi 
I'.R 

!====!o.t-~XC 

• Error detect 
Parity, overrun, framing 

• Input/output TTL compatible 

• N-channel MOS 
• Single +5V supply 
• Single phase TTL level clock 
• 28-pin, plastic DIP 
• Intel8251A compatible 

- 75-

l;, o------T 
j);,R 

Ti'fk 
~ 
~ 

Internal data bus 

RXll 

I 

BD 
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DO---D7 
RXD 
WR 

RD 

CID 
CS 
DSR 
DTR 

RTS 

CTS 
TXRDY 

TXC 

TXE 

Data Bas 
Receive Data (IN/OUT) 
Write (IN) 
Read (IN) 

Control/Data (I N/OUT) 
Chip Select (IN) 

Data Set Ready (IN) 
Data Terminal Ready (OUT) 

Request to Send (OUT) 

Clear to Send (IN) 

· Transmitter Ready (OUT) 
Transmitter Clock (IN) 

· Transmitter Empty (OUT) 

· Receiver Clock (IN) RXC 
SYNET/BD : SYNC Detect/Break Detect (IN/OUT) 

2) UPD8253C-5 (Programmable Interval Timer) 

The UPD8253-5 is a programmable counter/timer speci
fically designed for the 8-bit microcomputer system. 
It consists of three sets of 16-bit counters that operate 
under a maximum counter rate of 4MHz. Timer and six 
operational modes are programmed to be used for a wide 
range of microcomputer system timing control. 

Features 

• Z-80 compatible 
• Three sets of 16-bit counters 
• DC-4MHz of count rate 
• Programmable SIX operational modes and timer 

duration 

• Choice of binary counter/BCD counter 
• N-channel MOS, input/output TTL compatible 

• Single +5V supply, 24-pin DIP 

• Intel 8253-5 compatible 

Pm configuration (Top View) 

D7 

D6 

D5 

D4 

D3 

D2 

DI 
DO 

CLKO 

OUTO 
GATEO 

GND 

~ 

...,..,-
~ 

~ ..., 
~ -...--. 
~ ... ..., 
~ ..., 
~ ... ..., 
~ 

~ 

..... 

1 

2~ 

:, 

4 

5 

6~ 

7~ 

8~ 

9~ 

In 

11 

1? 

24 

... 23 

... 22 , 
21 

20 

19 

18 

17 

16 , 
15 

14 

1~ 

..., VCC 

WR 
~. 

..... 
~ ..., 

~ 

~ 

~ 

~ 

~ 

..... 
,.... ..... 

~ 

RD 

CS 
Al 

AO 

CLK2 
OUT2 

GATE2 
CLKI 

GATE I 

OUTI 

Block diagram 

Counter Cl r. 0 

D7 - DO # 0 (." r I: 0 

(ll 10 

RD :;- Counter (I r. I 
WR 

AD #1 GAJI- I 

cr ()l r I AI c 
~ 

CS 

Control Counter Cl 1\2 

word GA11:2 
regISter # 2 

Ol T2 

D7~DO Data Bus (8 bit) 

CLKN Counter Clock Inputs 
GATEN Counter Gate Inputs 
OUTN Counter Outputs 
RD . Read Counter 
WR Write Command or Data 

CS Chip Select 
Al~AO : Counter Select 
Vcc . +5 Volts 
GND _ Ground 
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i3 2 5 I 

CLK 

IJSR 

III R 

8251 CTS 

chip address [ 0OOl/xxxx) Rl S 

TXD 

TXRDY 

I;\' } #1 X TXE 
OUT TXC 

RXD 

RXRDY 

RXC 

SYN/BD 

8253 

CLKO 

GATEO 

8253 OUTO 

chip address[OO10/xxxx) CLK! 

GATE! 

IN #} 2XH OUTl 
OUT # CLK2 

GATE2 

OUT2 

INTO TO MAIN FROM SUB 

POWER ON RESET 

SOO 'SIW( IORQ·WR of SUB) 

INTR=L(FROM MAIN) 

INT TO SUB FROM KEY 

STK= (L) 

IN 

IN 
OUT 

IN 

OUT 

OUT 

:"J.C. 

N.C. 

IN 

IN 

OUT 

IN 

N.C. 

IN 

IN 

OUT 

IN 
IN 

OUT 

IN 

IN 

OUT 

2.45MHz clock 

DATA SET READY 

DATA TERMINAL READY 

CLEAR TO SEND 

REQUEST TO SEND 

TRANSMITTER DATA 

TRANSMITTER CLOCK 

RECEIVE DATA 

RECEIVER READY 

RECEIVE CLOCK 

2.45MHz 

Vcc 

To TXC. RXC of the 8251 

2.45MHz 

From OUT2 

MUSIC 

2.45MHz 

Vcc 

To GATE 1 

INTO 

H 

L 

H 

-1/-

READY 

CS 

.~ 
MZ 3500 

PO (MPER SUT). ER 

CD 

RD 

OUT 0 of 8253 

SD 

To 31ilrCPU 0f l'W' 

8253 OUT 
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7. PRINTER INTERFACE 

7-1. Printer interfacing circu it 

Z8D 
SUB 
CPU 

A~~'A~5 i\~G'i\S7 

An Ch.p 

10I-lQI----a 

WRI-----C1 

Se le, \ 
Ill" "oer 

S03 

AI ~-r-------~-; 

AD 

DSD 

DSl 

DS2 

DS3 

DS4 

DS5 

nSG 

D57 

CS 8255 

PAD 

I-ID PAl 

PA2 
WR PA3 
Al 

PA4 
AO 

PA5 

PAG 

PA7 

PC5 

PCG 

PC7 

peo 

PCl 

PC2 

LS244 

DATAl 

DA1A2 

DATA3 

DATA4 

iDATl\5 

DATA6 

DATA7 

DATA8 

STROBE 

7-2. Parallel interfacing signals • 2,4,6, ... 28 are GND. 
• Above pin numbers are of the mOOel·3500 malO unit . 

.. -
Pin No. S.gnal name IN/OUT Function 

1 SiROEl - PRINTER Data is transfered to prtnter when STROB is h.gh. 
-- - . .. 

3 DATA 1 

5 DATA 2 

7 DATA 3 

9 DATA 4 - PRINTER Data output to the printer 

11 DATA 5 

13 DATA 6 

15 DATA 7 

17 DATA 8 

19 ACK - PRINTER Indicates the end of character ,"put or function input I 

21 BUSY . PRINTER When high, It enables to receive data 

23 PE .- PRINTER When high, It indicates paper empty 

25 PDTR . PRINTER When high, It Indicates the SELECT mode (receive enabled). 

27 SYSRES - PRINTEcR Reset Signal, normally high 
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7-3_ General description of the parallel interface 
The 8255 IS used ior the LSI to control the parallel mter

face. The 8255 can be set in the following mode. 

(

PORT A: MODE 0 
PORT B: MODE 1 
PORT C : Output 

Because it is not possible to directly sense the ACK signal as 

It uses interrupt for key processing and RS232C Input, the 
ACK signal is latched by means of the OBF pin function 

7-4_ Data transfer timing 

BUSY 

ACK 

OBF 
(8255 ) 

PC-7 

DATA 

STROBE 

l)'s -----+----1'~1_ 

(MIN) l)'s(MIN) 

PRINTER: MZ-1P02, MZ-1P03 CE-
330P, 331P, 332P 
• Broken line in the above figure represents timing for the 

CE-330P and 331P . 
• For detail of timing, refer to Manual provided with 

printer. 

7-5. General description of control software 

Set the 20 second counter. 

DATA OUT 

I 
STROrE OUT 

Set the 20 second counter. 

N 

Y 

-79-

y 

ERROR 

Y 

ERROR 
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7-6. I/O port map 

8255 ON SUB CPU BUS 

I'A7 

1Nl X 
f--

I'A6 
OUT #3 f--

I'A5 

~ 
~ 

8255 ~ 
(;) 

~ chip address[OO11/xxxx) 0 
c 
"0 I PAO 
~ 

PC7 
Group A: Mode 1 PC6 
Group B: Mode 0 

PC5 
t--

PC4 
PC3 

PC2 
r-----

PCI 
r-----

PCO 

PB7 
(;) ~ 
(3 t--
c PB5 
"0 t--
CJ PB4 

PB3 

PB2 

PBI 

PBO 

INPUT PORT ( 74LS244) 

(DS7 ) 

74LS244 (DS6 ) 

port address[Ol00/xxxx] (DS5 ) 

(Us4J 

IN}# X (DS3) 
OUT 4 (DS2) 

(DSI) 
(DSO) 

... 

Output 

OBF output 

ACK input, 

J 
INTR 

Output 

HLT KEY 
STK ] DK 
PUTR 

J PE 

BUSY 

I>ATA8 l 
DATA7 

IlATA6 

I>ATA5 

llATA4 

DATA3 

DATA2 

DATAl 

ACK -r: SET 
ACK 
STROBE 
MU SIC. sustain 

NOT USE 

Printer 

ACKC 
STC 

DC 
PiM 

SRDY 

CLK 

] Keyboard 

D10 

C2 
Cl 

CO 
STRB 

Keyboard 

Printer 

CG selectIon 

Sub CPU READY 

Clock 

Reads the 8255 OBF (PC7) 

output or timer output. 
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8-1. Clock circuit 
1) Schematic 

21 Clock timing 

READ 
mode 

Cn( CO--(2) 

STB 

DOUT 

ClK 

WRITE 
mode 

Cn( Co--C2) 

STB 

DIN 

elK 

POUT 

I 

1>h 

1>' 

1" 
<;,tll 
ell 1>3 

1'2 
2-80 

III 

1>0 

A" 

.<;5 

.5, 
A ''I 

A'O 

TOliO 

OR 

}IT; 

Rl:.~tl 

8. OTHER INTERFACES 

~ l"'l~ 

f----;--
,~ -,---:. , "'(q 

" ~ ~ v--'- " 
v--'- A " ---r 

'---

~ 
" 17 ~' ~ '-IOK 

~ , 
'"" 11 ~ 

.,.---' ; 0 

<;,IOR 

~ \] • 

Er '"D , 8 

" ,-;1 I"----
6 

'4 J" ,. r; ;1 ~I 8 .r 

).1 0 -
~ ~ l~ 1;2t bo ~ 128 127 VCC 

6 B , 56 ,0 r--... S ,DR 
'" ~ 

,. 
~ ~I ~I g :: ::; 0; ;: l:: ~ S 

L0 L..",.. , 8 0 
IF> 

"- ,'OR '" 
11/10 

... 
"PlI82&S 

22~ 
-...... 'RP 
/, "< ." ." .., ." ." 

l.v,-.... g; '" ;:; :;: g: :;; 
\8 \9 20 2\ 22 2; 

2. 

f f if f i J 
----, 

JC (, (,2 18 ~ (,. (,5 (" 

~4 
:; :: l;; :; ;: :;; ~ 5 ~ 2 \ • B , 

" 0 IF> (' ::: () '" (") g I.c LS244 v '" ... 0 N r-

'" Z '" C ... 
jlPD1990AC ~II 

x ~ N 

r \0 HI I~ t 
32~t i L,,~ 

Vcc 

TE",T PIN I F 
Ir 

SHIFT mode SHIFT mode 

SHIFT mode SHIFT mode 

- 81 -

7 

S 

HOLD 

HOLD 
mode 
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3) f.JPD1990AC 

Block diagram 

OE 

eLK 

40 BIT SIR 

TIMJ::R CUNTER 

Xl 

X2 

32KH '--------..... 

co 
C~r---+------+------------~ 

C I 0---------+---.-1 LATCH 
C 2 o-________ I-----toolDECX)DFR 

CSo-------~..., 

S TB o---------~ 

Command specification 

C2 Cl CO Command Description DO UT 

0 0 0 Register hold Holds 40-bit SIR 1Hz 

0 0 1 Register shift Data input/output [LSB] Output of LSB 

0 1 0 Time set Data of the 40-bit SIR is [LSB] Output 
preset to the time counter. 

0 1 1 Time read Data in the time cou nter [LSB] Output 
is read to the 4O-bit S/R. 

Input/output format 

Data Shift 

Not possible 

PosSIble 

Not possible 

Not possible 

Example: In the case of 10 o'clock, 25 minutes, 49 seconds, July 30th. 

- 8~-

I)(HrJ 

fl' 

Note 

Data retention 

Shifts In synchronization 
With the clock 
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8-2. Voice input/output circuit 

Music output waveform 

• Tonal signal 
OUT1 

• Sustain 
PC4 

• 2SC458 
emitter 

• 2SC458 
collector 

• Speaker 
output 

• GETEl 

Vcc 

+ 

? 1'1)8253 

C' :; 
C (7; C [T; 

c 0-) C -l 
0-) ,., ....., ,', 

t'V to:> 

VOICE 

n n n 
r- r- r-
~ ~ ~ 
0 to:> 

CLOCK 
GENERATER 
2.45076 M Hz 
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8-3_ Expansion and interrupt (See 3-(2)-4 for interrupt) 
1) Options and expansion units 

Options not requIring expans.ion unit 

MZ 1K01 JIS keyboard 

1001 14"" medium resolution color CRT 

1002 12" high resolution green CRT 

-lD03 12"" high resolution color CRT 

-lS01 14" CRT tdt stand 

-lS02 12"" CRT tilt stand 

-lX02 Light pen 

-lP02 80-character prmte 

·lP03 

-lP04 Color i njket printer 

CE-330P 80-character printer 

-333P 136-character printer 

-331M Optional M F D drive unit 

·330X Plotter 

MZ-1F02 Optional MFD drive unit 

-lF03 Optional MFD drive unit (single deck) 

-lR03 Graphic board 

-lR05 

2) Expansion unit 

Signal assignment by slot 

M.;'CPU) 
bus line 

OL SFD CONTR 

VOl 

DRAM control sig 

32K mask RO 

CE 
nal 

M 
BAS I C( 

8K mask RO 

ROM 

RO 

RO 

RO 

~ 

~ 

M 

I 

M2 

M3 

M4 

Tt 

T2 

3 lNT 

IN T4 

SLOTl 

11 l 
( ( ~ ( 
[I ( ( 

I ( ( 
~ ~ 
r 

( 

( 

J 

MZ-1E01 

-lE02 

·lE03 

·lF05 

-lR06 

SLOT2 

III 
J( ( 

( ( 
( ( 
( ( ( 

r 
'\ 
( 
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RS232C l/F 0 
GP 1/0 ® 
SFD l/F 

SFD unit 

RAM 

SLOT3 SLOT4 

1 1 
i[ ( 

fr I 

I 

I 
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84 System SW1 (DIP SW) (User operative through the cabinet bottom) 

No Signal name Function Position Polarity 

ON L 
1 SWl 

OFF H 
Pnnter select 

ON L 
2 SW2 

OFF H 

ON L 
3 SW3 CAT select 

OFF H 

Choice of deCimal ON L 
4 SW4 pOint output 

format OFF H 

ON L 

5 SW5 
OFF H 

ON L 

6 SW6 AS232C 
assign 

OFF H 

ON L 

7 SW7 
OFF H 

ON L 
FOl Key sh.ft mode 8 (SW8) setup 

OFF H 

ON L 
PIM Cho.ce of CG 9 (SW9) for d.splay 

OFF H 

10 

DIp switches (A) and (B) located on the PWB are used for 

servicing the MFD or for other machine serv.ce and there 

fore the user IS not supposed to use these SWitches In 

additIOn, these SWitch must be used when either the CE 

330M or 331M IS used as the expansion MFD 

DIP sw (A) 

No S.gnal name 

SEC 1-- 1 1 (SW1A) 44 p.n of MMR 
OFF 

2 F02 56 pin of MMR ON 
(SW2A) ,.---

OFF 

3 F03 58 pin of MMR ON 
(SW3A) 

I- OFF 
SRQ Bus request 1-- ON 4 (SW4A) to sub-CPU OFF 

ON 

DIP sw (B) 
'1 

No S.gnal name 

SRES SU8 CPU 1 (SW1B) reset s.gnal 

Oescflptlon 

SW2 SWl 
ON ON CE332P 

#47 pin of MMR 

OFF ON MZ1P02 -
ON OFF 102824 

OFF OFF - #48 pin of MMR 

HIQh resolution CAT (MZ1002, MZl 003) 
#51 pin of MMA 

Medium resolution CRT (MZ 1 DOl, MZ 1006) 

A period .s output for a dec.mal pOint 
#52 pin of MMR 

A comma .s outputted for a dec.mal pOint 

Low state or open ER Signal dUring data output 
w.II result In an error ToCTS, OSR 

The Signal ER becomes invalid of the 8251 

CO IS high as long as power IS on to the malO 
unit 

CD goes h.gh only dUring data output However, 
.t would not go high .f the echo back function .s 
on the host s.de 

An error IS cause when the PO Signal .s high 
dUring data output --

To CTS of the 

Polarity .s Inverted for the above 8251 

Normally In capital letter, but .n small letter 
when sh.fted #54 pin of MMR 

Normally small leter and .n cap.tal letter when (FD1) 

sh.fted 

3500 CG will be ass.gned when the 200 raster 
CRT .s In use PIM s.gnal 

2000 CG will be ass.gned when the 200 raster (To A3 CG) 

CRT .s In use 

NC 

t 
2 3 

OFF OFF When SH In use 

OFF OFF When OH In use 

ON OFF -
ON OFF -

OFF ON Use of the CE330M as an expans.on Unit 

OFF ON Use of the CE331M as an expansion un.t 

ON ON Check mode '1 

ON ON Check mode' 2 

Test program IS loaded and executed 

PrOVided for the test of the M F D Interface The 

read/wnte test IS carried out for the expansion Untt ~'2 

SUB CPU BUS Used for an indiVidual test of the CPU PWB When these 
2 SW2B 

select s.gnal 

---
three SWitches are turned off altogether, It makes the 

sub CPU operated Independently To be used In th ON 
condition under a normal SituatIOn 
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DIP SWIA) DIP SW(B) 

1 2 3 4 1 2 

OFF OFF OFF ON ON ON SWitches are set in this manner before shipment of machines this uS the 
single-sided minifloppy disk drive. 

SWitches are set in this manner before shipment of 
( MZ3530, PC3541 

ON OFF OFF ON ON ON machines that use the double-sided mlnlfloppy 
disk drive. 

MZ3540, V)<'lr.'l1 

OFF OFF ON ON ON ON Switches are set In this manner when the SH is used for the optou"al M F D 

ON OFF ON ON ON ON SWitches are set in this manner when the OH is used for the optional MFD 

OFF ON ON ON ON ON Test mode ·1 

ON ON ON ON ON ON Test mode·2 

~ X X OFF OFF OFF Individual CPU PWB test 

~ Can be in either state 
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9. POWER CIRCUIT DESCRIPTION 

1. BLOCK DIAGRAM 

r+ 

.... RectIfy/smoother I---<f-+ 
Po ..... er lIne 

(lfeu.t 

Transformer 

~ ~ 
~ ~ 
~ ~ 
~ 

)0 

~ .... Rectlfv/smoo ther 4 
~ 

CirCUIt r-
'---

~ r-

~ ~ 
~ 
~ 

L...-. 

... Recl,ty/smC)Other 
;--Cif CUll 

4 

~l'}Vpo~r 

iw,tCh,"gCtfCUII 

t ConTrol p'(>IKl 
cueu.1 

,. 
"SV powei 
sW'let-IIng C"CU'1 

t Control P'OII"C\ 
CirCUIt 

f+- 1 OSCIllator 

~ 

Alarm c,fcull 

-12V d,oppef 
CirCUIt 

Foilf" ("UCu" 

I 

F ,Iler (,fCUot 

J 

f-o. ~n 

~ f-o; 

; 

-

Alarm 

-12V 
outPut 

(Ala.m) 

(Block diagram) 

A. +5V and +12V supplies 
1. Functions 

a. Supply voltage is first rectified in the rectifier circuit 

and sent out to the switching regulator via the over· 
current detector provided in the overcurrent protect 
circuit. 

b. Next, the voltage is converted to the +5/+12V output 
in the switching regulator and sent out to the noise 

\filter. 

l.. Change in the switching regulator output voltage is 

sensed by the control circuit and is fed back to the 
switching regulator after being amplified in the amplifier 
located in the control circuit, for maintaining the output 
voltage to a constant level. 

d. The signal from the oscillator is supplied to the switch· 
ing regulator through the control circuit for driving the 
switching regulator. 

e. For prevention of overcurrent, the protect circuit is used 
for stopping the oscillator when an overcurrent is met, 
and it makes the switching regulator to halt in order to 
shut off +12V/+5V supply. 

2. Description of each block 

a. Overcurrent protect (control/protect) circuit 
When an overcurrent is met in the +5V/+12V circuit, it 
causes to increase the voltage at both ends of the over· 
current detector resistor R1, which in turn causes to 
increase the 03 collector current, for, there arises larger 
voltage difference between the emitter and base of the 

- 07-

transistor 03. This makes the gate voltage of the thyns· 
tor increased owing to activation of SR. WitL Jctlvation 
of SR it makes the oscillator voltage dropped to the 
GND level at the point "a" to stop oscillation, which 
also makes the switching regulator stopped by the de· 
activation of the transistor 05 oscillation. This causes 
the transistor 05 inactive, and it shug off the +5V / 

+12V supply. 
b. Oscillation circuit 

As the 01 emitter voltage is at almost GND level wile' 

the transistor 01 is active, the 02 base voltage tem
porarily drops close to the GND level by means of C6, 
which in turn makes 02 inactive and the 02 emitte. 

voltage increases. 
Then, the 02 base voltage comes to rise as C6 begins to 
be charged through R6, and the transistor 02 starts to 
activate again. With activation of the transistur 02, the 
Q2 emitter voltage starts to drop and the 01 base 
voltage is temporarily dropped by means of C5, to shut 
off the transistor 01, which causes to increase the 
transistor 01 emitter Voltage. 
Next, as C5 is charged by R5, it makes the 01 base 
voltage increased which puts the transistor 01 Iflto 
activation. In this manner, transistors Q1 'Olfld Q2 3re 
alternately turned on and off to keep oscillating. 
C5 and C6 are charged through R5 and R6 by on/off 
action of the 01 and 02, and discharged through 01 and 

02. 
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-------1 SWItchIng regulator 

+v ~e-----~--~~--~~--_.---------------------,---+--~ 

1\ I I ,.--+-----MI'-----' Over current protect Circuit 

1\2 

R3 
I 

~~_~~~_~~J)9~~~-h 
, I R4 

R5 R6 

, I QI 

Oscdlator CirCUIt 

L2 

+v 
Q5 

Cl 
",. .... 

/ , 
I ~ D3 \ I , 

_/ 

D2 

00 
00 
:> ::J 
-~ ~ -00> 
-:> 
0_ 
::; < no =. ;; 
~O> 

cc 
Cl) 

1UUUUL 

25KHz 

JUlIlJl 
(Switching regulator and constant 
voltage control circuit) Oscdlator CircUli 

• V R IS the +5V or +12V adjusting YR . 

25KHz 

• D3 IS provided to discharge current from Cl after power off. 
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+5V 
OT 

+12V 

7.52 V 

+5V 
-> or 

+ 12\' 

( 



c. Power sWitching circuit 
As the signal from the oscillator is amplified through 07 
to 06 to change cu rrent to the transformer T2. it causes 
voltage to appear on the base of 05 (one of components 
is cut by D 11. so that the transistor 05 begins to per· 
form switching operation in synchronization with the 
oscillation frequency. As 02 is switched. current is 
supplied to the emitter side of the transistor 05. which 
produces smoothed voltage through the capacitor Cl 
and the coil L2. The circuit composed of D4 and VRl is 
the reference voltage for the +5 or + l2V supply. which 
is used to control the emitter current flowing to the 
transistor 09. The current supplied from 09 is used to 
create Tr3 inactive by the delayed Cl and C2 voltages 
which supplied from Trl-R2-VR1-D3. It goes high with 
deactivation of Tr3. 

3. Alarm circuit 

(Alarm generation circuit) 

G~n------~----~-------1~--~~----~--

Ra R4 

PFD 

D2 +sv 

When power turns off, the voltage accumulated in Cl 
and C2 are supplied to the base of Tr2 via Trl ... and 
D3. so that Tr2 is kept active and Tr3 inactive for some
times after power off. 

Timing chart 

ON r-I ---4111------" 

'-,---
sw 

+5V I~ 
, , 

u 11 
-----1..---', , L, +-, ---

PFD 

-:~t.-
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10. MZ1 K01 KEYBOARD CONTROLLER CIRCUIT DESCRIPTION 

10-1_ Specification of keyboard control 

1) I nput Buffer 
Capacity: 64 bytes 

• Key-in data is written to the input buffer first, and IS 

supplied to the CPU, byte by byte. 

• When an overflow is detected, the overflow code is 
affired to the key-in data already sent, before being 
sent to the CPU. 

2) Rollover 
• 2 key rollover (exemption in the CTRL mode) 

(Entry of the second key depression can be accepted 
even if more than one key is pressed at same time.) 

• Simultaneous depression of more than three keys is 
ingnored. 

3) Key bounce 
15msec (Key spec is 5-10msec) 
(Indicates unstable state as shown in Fig. 3·2 that key 
signal does not turn off immediately after releasing of 
finger from the key.) 

4) Key 

5msec (normal. 20msec (maxI. 
15msec (allows for key bounce) 

5) DEF Key 

Twenty definable keys are available in combination with 
the CTRL key. 

[ 

DFK1-DFK10 (DEF1A-DEF10A) 
DEF1-DFK10 in conjunction with the CTRL key 
- - - (DEFIB-DEF10B)-(DEF1B-DBF10B) 

6) Handling of functional symbols and graphic symbols 
See the code table. 

7) Use of the CTRL key to discriminate RUN and CONT of 
the DEB key. 
Push the DEB in conjunction with the CTRL key to 
start running. 

8) Handling of special codes 
COpy command: CTRL DJ (ten key) 
ESCape CTRL ICMD! 
BRK CTRL ICONTI 

9) PRO/OP 
Sent to the CPU after power on and when PRO/OP is 
changed. 

10) HOME key 

CTRL IHOMEI Returns home after clearing the 
display screen. 

I HOME I Only the cursor returns home. 

-90-

11) One· step commands 

CMD 1 -- DISP 
CMD 2 -- PRINT 
CMD3 -- INPUT 
CMD 4 -- USING 
CMD 5 -- IMAGE 
CMD6 -- GOTO 
CMD 7 -- GOSUB 
CMD 8 -- RETURN 
CMD9 -- LIST 
CMDO -- SEND 
CMDA-- AUTO 
CMD C -- CLOSE 
CMDD-- DATA 
CMD F -- RFORMAT# 
CMD K -- KEY IN 
CMD L -- LOAD 
CMDO-- OPEN 
CMD R -- READ 
CMDS -- SAVE 
CMD U -- CURSOR 

12) Mode indication on LED 

ASCII -- LOCK 

13) REP 

Key repetition will take place when a key depressed for 
more than 0.64 second. Entry of other keys is permitted 
during key repetition. When two keys are depress~d at 
the same time, an alternate key entry will not be 
accepted. This rule does not apply to simultaneous 
depression of more than three keys. 



., ....... _---.. -, 

-MZ 3500 

10-2_ Key search timing 

Single key entry 

/ 
Bounding 

Key r % fN' 

STROBE J1 n n n n n n n n 
/ 

1 Strobe ..... 5.5ms-+4-5ms ... ~ 15m~ ---1 
cycle n n n n n n RETURN 

DATA OUT I rl 
lj4 

Two key entry 

Key 1 ,tt ~ 

Key 2 '" ~ 

STROBE Jl n n n n n n IL 
..... 5_5ms~.5ms --.H-5ms tt 15ms U 15ms H 5ms_ 

{ 
n n n n 

AET 

n n n 
DATA (1 , I OUT 

DATA (2) • OUT 

10-3. Key serial transmission procedure 

1) Data format 

Key .... CPU 

27 26 25 24 23 22 21 2° 

DATA Parity All nine bits 

Command 

CPU ~ Key All 4 bits 

Parity 

- 91 -
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• Command flag: "0" when succeedeing 8 bits are a key 
data. "1" when it is a command or a graphic control 

data. 
• Data: Positive logic (negative logic on the cable) 
• Parity: Odd parity up to 27 bit from the correction flag. 

2) Interfacing signals CPU level 

• D(K): Output data from the keyboard. Positive logic 

• ST(K): D(K) strobe signal. Also use for Active H 

interrupt to the CPU. 

• ACK(C): Acknowledge signal form the Active H 
CPU. Also use for the data 

transfer interrupt disable 

signal. 

• D(C): Output data from the CPU. Positive logic 
• ST(C): D(C) strobe signal. Also use for Active L 

interrupt to the keyboard side. 

3) Protocol 
Key to sub CPU 
• Keyboard to the sub-CPU data transfer tapes place with 

interrupt applied at every signal word (STK). 

• As the sub-CPU detects a next strobe (STK) after going 
into the interrupt routine, it read data (K) as far as the 
final parity bit, and the ACK (C) signal is sent back to 

the keyboard side when the check-sum is correct. 

• If the ACK (C) signal returns with normal timing, the 
keyboard controller accepts it. Unless the ACK signal 
was detected, the same data is sent again assuming a 

transmission error. 

DCK) 

STCK) 
-----! 

12.5 
JL5 

SUB CPU 

• Case when the error data link (sub-CPU not enable to 
receive data properly) is established. 

1) When parity error is found after the check-sum test. 
2) When the sub-CPU is in execution of the NMI routine 

or when NMI is applied during data tr;m.f.jj. 

3) When an error is detected in the couting of strobe 
(STK(K)) due to noise. 

When one of above conditions is detected, data will be 
sent again until received correctly. Key entries during 

this periode are strobe in the key buffer. Should the key 

buffer overflow, key entry will not be stored in the key 
buffer. 

• When a key buffer overflow is detected a KBOF error 
code is inserted in the area vacant immeriilltely after 
transmission of one key-in data, without clp.ari.·~ .. 
key buffer contents. 

SUB·CPU TO KEYBOARD 

• Basica"y the same as the above cases. 
• Data is 3 bits plus parity bit. 

• Return acknowledge pluse: Parity OK ... STK + DK 
Parity NO ... STK only 

• KEY TO CPU (80C49, Z·80) CPU level 

22.5JL5 

60~300n5 

I NT 17.5)15 rL ACK(C) 
--------------------------------------~ 

• CPU ..... KEY 

DC C) 

STCC) 

7~, (~:) (,;;:;,) I· 5HO", ·11'175" 
Cmln) 17.5)15 

(min) n 
----------------------------~ ~-----

ST(K) 

D(K) ____________________________ ~Il~ __ __ 
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10-4. Keyboard controller basic flow 

Power ON 

Read key status and 
initialize 

Check internal ROM 

Timer 
START ISmS) 

Key serch 

N 

Check program 

Key Buff .... 
PRO/OP 

LOAD 

Code convert 

ASC11, G, F 
Code convert 

SEND 
TO SUB CPU 

- 93-
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N 

y 

Reset CTRL mode 
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10-5. keyboard controller signal descriptIOn 

PIN 
Porailly 

No 
SIgnal IN/OUT FunctIon 
name 

1 TO IN OUIP~~I~lgnal fro",,-~e.su.t>..CPU IDIC» 

2 XTN_l IN Inlernal clock osclllalor crystal Inpul 

3 XTAL2 IN Internal cloc~osc"lalor crystal Input 

4 RESET IN Processor JnJtJa'Jze 

5 SS IN ~5V 

6 INT IN Strove of DIC) that also IS used for Interrupt to the keyboard side (ST(C)) 

7 EA IN GND 

8 RD - NC 

9 PSEN - NC 

10 WR - NC 

11 ALE - NC 

12 DBO - - IN RETURN SIgnal from the keyboard IS InpUI when a key IS pushed during key search 
19 DB7 

20 GND IN OV supply 

21 P20 OUT Output data signal from key (D(K» 

22 P21 OUT Strobe of DIK) which also IS used for Interrupt to the CPU side (ST(K)) 

23 P22 
IN Not used 24 P23 

25 PROG - Ne 

26 Voo IN ~ 5V 

27 PlO 
Strobe to the keyboard unit by which a hexadecimal code IS sent out for generation shift pulses - - OUT 

30 P13 to terminals XO X 15 of the 4515 decorder dUring key search 

31 P14 - Ne 

32 P15 PinS used to activate the key top embeded LED - - OUT #32 pin Alphabets and symbols (LOCK) 
34 P17 #33 and #34 are not used 

35 P24 IN Not used 

36 P25 
Keyboard type Identifier plO Keyboard type IS Identified by mears of KSO, KS1, KS2 of KUCl - - IN 

38 P27 an KUS2, whether It IS GNO or Ne 

39 T1 IN Acknowledge Input from the CPU (ACKIC)) Sent only when the CPU receives 8 correct data 

40 V CC; IN +5V supply 

11. SELF CHECK FUNCTIONS 
The ·3500 performs self-eheck test dunng mltlal program 
loadmg of the ROM. 11·t. 

Test regarding the main CPU 

1) MFD '/F, 128KB RAM, 16KB ROM (for ROM based 
machine) checks 

[Procedure] 

1. Turn on all dip SWitches of the 4 bit SWitch (located m 
the middle of the front side of the board) and turn on 
all dip SWitches of the 2 bit unit on the front side of the 
board, 

2. Insert a floppy disk into dnve Unit No 2 (the third dnve 
Unit) 

3. Turn the power on 
4. The LED flickers for a moment then the test program 

starts Dunng execution of the test program, the LED 
stays unlit About four seconds later the result IS 

mdlcsted 
(DISPLAY) 

(1) LED comes activated after normal endmg of the test 
(2) LED flIckers after abnormal ending of the test 
The kmd of error can be known by how the LED IS actlvat 
ed and flickered 
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LED (tOt' ldenltf~t.on of GO/NO GO) 

OIP sw 12 btt' 

o 
~ CJ 
Sun CPU OIP SW , .. bet) I 
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Type of error 

CP MDF l/Ferror 

'-v-l~ 
ON OFF 
lsec. 4sec. 

~) SDO read/write error 

® SDO bank alternation error 

CD AD2 bank alternation error 

® AD3 bank alternation error 

® ROM sum-check error 

CD Option RAM read/write error 
(Indicated even when the option RAM is not In use) 

® Option RAM bank alternation error 

NOTES: 
1. The MFD I/F will not be tested, if there is no MFD I/F 

connected or when the diskette was not inserted in the 
slot of the drive unit No.2. 

2. ROM test will not be performed, unless it is a ROM 
based machine. 

2) Loacing check program 

The test program is loaded from the specified track and 
sector to start executing the test. 

[Procedure] 
(1) Set dip switches on of the 4 bit unit located in middle 

of the front side of the board as illustrated at the right. 

r No. 2 
OFF ON 

\ 
,.l) Set dip switches on of the 2 bit unit located on the 

front side of the board. 
(3) Insert the media into a slot of any diskette drive unit. 

(4) Turn the power on 
(5) Load the program from the specified track and sector, 

to start execution of the test program. 
[Conditions required for the drive unit and medial 
(1) Use the FD-55B for the diskette drive unit. 
(2) Program may exist in any sector of any track, provided 

that it is written in continuous sector within a same 
track. 

(Max. 256 bytes x 16 sectors ~ 4K bytes) 
(3) Data descrived next should have been written on 

Sector 1 of Track O. 
(4) Program loading address must be 4800H and higher 

.. 
MZ ,,50C 
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• Sector 1, Track 0 information 

10 15 

Represent the Dri ve unit Load address Start address 
system media specificati on 

I- Test program I· 
50 

SUB-Ioes ------------------------------------------~I~'theend 

N = ) ~ 
S 0, SIDE = ? 

Single dencity (Track 0) 

Double density (other than Track 0) 

SID E 0 (front side) 

SIDE' (reverse side) 

11-2. Sub-CPU side 

[Test items] 
Memory, VRAM, GDC peripheral, clock, speaker, printer 
interface, light pen, and RS232C interface. 
GO/NO GO of the test must be confirmed on the video 
screen. Moving from test to test is done by depressing the 
HALT key. 

No. 1 2 3 
POSITION OFF ON ON 

(3) Turn power on while pushing the HALT siwtch to start 
the test program. Then, push the HALT switch to step 
to each tes t ph ase. 

Result of GO/NO GO will appears on the video screen, 
except for the CRT interface and speaker tests. 

No of data transfers = INT [IOes capacity/l Kl + 1 
• Sub-IOes can be divided into eight blocks, If divided to 

less than eight blocks, the block following to the final 
block mut be traced by "FFH". 

[Procedurel 

(1) Turn OFF all dip switch of the 4 bits unit located in 
the middle of the front side of the board and turn OFF 
all dip switches of the 2 bits unit. 

(2) Set the system dip switch levers (10 bits) located on 
the reverse side of the board to the fall own!'! positi ons. 

4 5 

ON ON 

sw 

6 7 8 9 10 

OFF OFF ON ON ON 

Dip SW(2bit) 

ROM IPL 0 
cc:::::::J 

~ 
Main 

CJ CPU 
Sub CPU Dip SW(4bit) 
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1) Memory test 
Sub·IOCS RAM (4000H·5FFF) 

Shared RAM (2003H·23FFH) 

Shared RAM (2440H·27FFH) 

Above are tested. 

[Display] 

(1) Normal test ending 

RA OK: SUB·IOCS RAM 

RA OK 

RA OK 
Shared RAM 

Above information are displayed on three display 

lines. 
(2) Abnormal test ending 

RA ER 

3) CRT inter face test 
Performance of the CRT is tested. To move into each test 
phase, push the HALT switch. Test No.l-No.8 test the 

400·raster CRT, and test No.9·No.16 test the 200 rasters 

CRT. 
/ 'Procedure and display] 

(Test No.1) 
Confirm all patterns on the display screen of 40 digits and 

20 lines. 

(Test No.2) 

Confirm all patterns on the display screen of 80 digits and 
25 lines. 

(Test No.3) 

(1) Confirm that an entire screen is Filled with "H" 
(2) Confirm that attributes are shown as illustrated .. 
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2) VRAM check 

Proceed to test for ASCII and atflbute \f RAM 
[Display] 

During test penode, display shows under following. 

(1) Display rev Iced "U" for entire screer, Irolfl top side. 

(2) Display blinking "I" with underl r,e for entire screen. 

(3) Display entire screen by space. 

20 

25 

Test end 

1. Normal 

VR OK 

2. Abnormal 
VR ER 

! r'4567890---- ---- 67890 

; (All patt~rns) 
I 
I . 
5 ASC I I OO~FF 
6 

\j 

1234567890----------567890 
2 
3 
4 
5 
I 
I 
I (All patterns) 

VertIcal lIne 

Horizontal lone 

------------
HIghlight 

Blink 
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( Check No. 4 ) ( Check No. 5 ) 

Border in black 

-~ 

~----------- } 
------------ } 

"H" in red 

"H" in green 

1------------

"H" in red 

f---- -- -- -- ---

"H" in green 

------------ } 
"H" in white "H" in white 

( Check No. 6 ) ( Check No. 7 ( Check No. 8 

Backroung in red 

f-- _ _ _ _ _ _ _ _ _ _ } "H" in blue 

Back ground in green Back ground in black 

j "H" in blue 

"H" in red 
------------ } "H" in blue 

"H" in red 

f-- - - - - - - - - - - - - } "H" in green 

- - - - - - - - - - - - } "H" in white 

f-------------- -----------} 
-------------} "H" in green 

------------
L-_________ .....J-} "H" in white 

4) Speaker test 
Performance of the speaker and the volume control are 
tested. Listen carefully to detect any abnormal sound or 
mulfunction. Adjust the volume control to a suitable listen
ing level. 
5) Printer interface test 
Performance of the printer interface signal lines and action 
of the 8255 are tested. 
[Dispaly] 
(1) Normal test ending 

PR OK 
(2) Abnormal test ending 

PR ER 
61 light pen interface test 
Performance of light pen interface signal lines and the 
action of the GDC are tested. 
[Display] 
On the upper left corner of the screen is displayed character 
and line. 
(11 Normal test ending 

LP OK 
(2) Abnormal test ending 

LP ER 
7) RS232C interface test 
Performance of RS232C interface signal lines and the 
action of the 8251 are tested. 
[Display] 
(1) Normal test ending 

RS OK 
(2) Abnormal test ending 

RS ER 

- 98-

SD 
CS 

R CD 
S DR 
2 
3 GND 

~ GND 

C/N PO 
ER 

Ready 
RD 

"H" in white 

It will need wiring connection as illustrated in the figure 
in order to test the RS232C interface. Pins of the RS232C 
interface edge connector must be wired in the following 
manner: 

Front side 

2 

4 

6 

8 
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8) ROM-IPL 
MAIN CPU CHECKER FLOW CHART 1/2 

MAINCUP 
CHECKERS"TART 

NOTE Indudes SEEK errOf 

and RECAlI8RANTE 

NOTE Includes SEEK error 
and AECAliBRATE 

- 99-
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MAIN CPU CHECKER FLOW CHART 1/2 

N 

Add up all data In the ROM 

SUM ~ 0 7 

y 

Option RAM 
read/write check 

Change bank of 
the option RAM 

N 

HALT 

N 

y 

y 

- 100 -

[J 

HALT 



SUB CPU CHECKER FLOW CHART 1~ 

sue CPU 
CHECKER S1 ART 

- 101 -
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SUB CPU CHECKER FLOW CHART 2/3 

OFF 

OFF 

- 102 -

SUB CPU CHECKER FLOW CHART 3/3 

y 
Error) 

11-3_ Keyboard unit test functions 

1) Keyboard controller ROM test 
(1) After power on in a normal condition, it starts to carry 

out the ROM self-test_ 
If the alpha/symbol (LOCK) LED were to turn on, it 
indicates a failure in KBC. If not, KBC is satisfactory. ( 
Key self check functional specification (simplified 
check) 

2) Keyboard test 
(1) As the power is turned on with the "DEB" in depres

sion, it goes into the keyboard self-test mode. 
(2) Depress key in a given sequence. If key is depressed in 

a correct sequence, it makes the alpha/symbol (LOCK) 
LED activated each time a key is pushed. 
If the key was pushed in a wrong sequence or when a 
failure is met in the key, it makes the LED blinked.· 
It returns to the normal mode upon completion of 
testing all keys. With this, the LED goes out. 
Observe the following key-in sequence to test. 
Turn the OP/PRO siwtch to the OP side. 
Turn on power while pushing the "DEB" key. 
Turn the PO/PRO which to the PRO side. 
Push a key one at a time in accordance with the given 
sequence. 
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12. IPL FLOW CHART 
12-'_ MAIN CPU IPL FLOW CHART 1/2 

ki----:Z:---- Jump to 400E H 

• Includes recalibration. 

The media containing 
boostrap and loes. 

NO 

NO 

IOes 
(input/outout 
control program) 

ROM 

NO SYSTEM 
MEDIA 

code transfM 

- 103 -

Contents of parameter sector 
1. Kind of MFO 

Single-side doubte-<iencrty or double side doubh:! 
denclty. 

2. Track and sector where loes IS stored, LoarJr 1r) • 

and truch 

Number of sectors 

Note' The sub loader IS contamed In the leading sector, 

AOM based 

JUMP TO 
ROM BASIC 

To OOOOH 

cod~ vansfee 
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MAIN CPU IPL FLOW CHART 2/2 

Check if IOCS program 
area is smaller than 
RAM volume. 

LOAD IOes 
SEEK& READ 

Transfer the IOes 
program to shared RAM 

BOOOH- ..... FBOOH- -

LOAD BOOT 

LOAD BOOT 
SSEK & READ 

JUMP 
BOOT ADDRESS 

NO 

• SEEK, READ 
ERROR 

ERROR 

BOOT: Program used to start the system. 

Position of boost rap program on the media: 
Sector 2 thru 5 of Track O. 

ERROR 

- 104 -

BOOTERROR 
on disp. 

HALT 

CPU STOP 



( 

122. SUB CPU IPL FLOW CHART 

POWER ON 
SUS CPU IPL 

JUMP SUB toes 

HALT 
eUPSTOP 

SYSTEM 
MEDIA ., 

M) 

The malo CPU will perform retr,als unl j the (n.n .. , 
media 11 Inserted 

- 105 -

-~Z-3500 
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13. CIRCUIT DIAGRAM & P. W. B. LAYOUT 

13-1. MAIN CPU & MEMORY CIRCUIT DIAGRAM 
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Ir. l:"'.i\S 
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~ 13 A6
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1\4 ~ 5 J y~ I' 
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470 
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" AI 
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12 

?s 
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AX2 
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9U 
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CASS ~ 

4111 }(AS @@0000000®0,@@ooe.ooo@@~ ~ 
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10 
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WR ~ WRB SRES 14 SRESG SIRc 
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" I ' Rö J ROPBt:: t ROlli PL Sub 
RASB 


OFF IIZIP02 
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CPU 	 ,..,sw 
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13-2. SUB CPU CIRCUIT DIAGRAM 
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13-3. CRT IN'TERFAC~ ,CIRCUIT DIAGRAM 
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13-9. MZ-1 R03 (GRAPHIC BOARD) CIRCUIT DIAGRAM 
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2) Memory relation between main CPU and 5ub-CP,U. 

SUB CPU ACCESS .MEMORY MAPPING LOGIC 	 , 
TOCEOF"{ 'AI5 	 'AIS 

AI4 AI4 	 ::~----~----------~----~---------------+- SPARE ROM 
r------....J" ~:3 AI3 _I IPl ROM 	 5 G 

ROM (pLSELECT1 1 	 I, 14 8121 
SIGNAL 	 ....... IG
I', 

[ 
1>- S ~~~ ~ L 

1 AI 11 
,e 0"B CöAii' SHARED 	

Y3EY2RAMCOMRAM I I A512 JB(21 YI MREQB SElECT S'R'IT_ 'jAB II . 12 • 13 	 R'F'Sif SIGNAL ~ SW2B~ 	 A5 II VlAlII YO 
S-ALIfI )J MAINCPU/ Q 

i SUB CPU 
ISOlATE SW MREQ WR 

11/ 0 	 '!lRE'CfRDIL-	 I 
i~ 	 RAM COM~{:J I PORT R .~~~~~~ElECT 

ROM IPl 
l==:llOGIC MA3 	

SMRQ WR 
11loUTIMA2 It--	 ~ SMRQ RB~#FE~~~ : 

r- DO:..!...II 1M02 _I 	 + 
ABAB ABAB,MOL,r. 	 -==== ~ ~ Ir---	 S Chip Selector 

Y V YT~ 'c-"I MOO 

~ 
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~~,I~. 111/
A~O~~~ 
ABI5 

.1 	 ~ 

" .'" 	 I. .rI~ " 
~ 	 I (V---] II 

Z - 80 A 	 CS OE 
~ I 

MAIN CPU 
 BUSACK' 	 DIR 
MRF:Q; RD 	 ROMRi5" 

1- IPl ~S' Oe WE WE OE CS' 11 WI': OE CS 11 WE OE CS fWE OE es 
' RAid COM RA.\! SA RAM SB RAM SC RA)( so

1-=..::...-4-1-----. SUB CPU SWIBOBO RESET 'AIOI 	 l..!..L.1'J A l2
OB7 	 CPU 

--0'""o-rI RES ET A~O I .. : ~~2KX8 1=ABIS • rTI"1AO 	 2KX8REOUEST 
~ ~o-f.IBUSRQ 	 STATlC' STATIC 

SUB CPU ~ SW4B 00-D7 00-07READY 

1 ' IS~CK SUB CPU ,-. " 1 _ 1 IBUSACK
• ,ili ACKNOWlEDGEMT 	 OBO S ~ lli-}DISP 	 !

'---' SW 
r---, FOS FROM 

~~:~~ ~I=I t 
Ri5" 

I: 
F02 S';""~,:~7 	 j r 1§ ~ WR 	 '--- r--+I INBl5A~ fE.! 	 IORQ1.... 1 INTR 
SROY MREQ { 7 {7 ~ ~ 

RFSH WAIT 00-7 #FF ~ RD ~ SACKTFff§BUSRQ I:T 'WAIT"Ii TIMING 1 	 LS244 _ 
VAIT 	 .• -._ 11 IGENERATOF NMI 	 RXRDY 8251AC 8253C-5 8255AC-5 GINPI 	 EIE" 

-~ 	
WR 

NMI 	 INPO Interrupt
SUSACK 	 . I/Ö DECORDER es , es es 

~ 	-.......... Priority
---...t 	 ~.Encoder VI 

ClK .. 

INTB 	

iiTJ+ VI~ :~~ f 1 '" -t+	 .-< " Y2 S03RESET 	 1N'Fr;I~ t 	 Y3~S~O~4[:=========================-________-r_______________ AS6 CI41 J 
AS51SYs'if.. •TO RESET 	
AS4 

B121 Y4 P]'05 _ TO CSP-I~ Y5 ""'S06 ..... TO G-GDCMAIN CPU CONTROLBUS AS7 ~G2A Y6 D'SOf . ... TO C-GDC 
, I I , 	 I I GI Y7 I-~...:S!:O~~::...-___...,

MAIN CPU DATA BUSALARM 	 L-_Y;...JJ- ==:1
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PR INTERI/F13-15. CPU P. W. B. CONNECTOR . TERMINAL TABLE EXPANSION MFD 

.~ 

CONNECTOR 

D 
CONNECTOR 

7 

IfEjCRT2 
I 

TERMINATORliDCRTl 
A 

1@\'~Q'A 
~ 0 c:::> 

5 
13t[DILl--IF-'C--l--:--~B 6~ c;/J7IFC 2 B 

2 2 (B) 

0]1 8 

LED CRT1 CRT2 HALT·VOL-SP Key LIGHT PEN 

1 GND 1 GND 1 GND P.S tI 1 Vee 1 Vee 
2 BI 2 B2 2 SPl~ I ~:~~ 

'-

IB 

A 

2 De 2 LPEN-D 
3 GI 3 G2 3 GND GRAPHIC 3 STC 3 
4 Rl 4 R2 4 VOICE GND 4 ACKC 4 LPEN-SWIr AO~R) Light Pen ----PS 5 VSYN 5 VSYN 5 VOICE LED HAL.VQ-SP (L)MEMORY PWB 5 DK 5 GND 


2 VDD 1 VGG 6 HSYN 6 HSYN S VOL S STK
i bd1b:;dl Ql bdl 
4 3 7 VIDEOI - 7 VIDE02Vee Vee 7J:I1-'l'_J 7 yND 

6 GND 5 ALARM 8 SYN 8 SYN 1 8 GND
I 

8 GND 7 GNO 9 I PRNTER EXPANSION GRAPHIC 

I/F' MF'D I/F' , 


IF'C1 IF'C2 

B A B A A PARTS SIDE B A PARTS SIDE B B A 


1 GNO 1 CLK16M 1 STROBE 2 , 11' 1 2 [to 1
VDD VDD Voo VOD 
VDD 2 VDD GND 2 CLK 4M 3 DATAI 4 • 3 GND 4 VOO 2----- Voo

5 _____
VGG 3 VGG Vee 3 Vee 5 DATA2 sI ..!, 6 Voo 3 VOD 
GND 4 GND SFDC 4 OMAC 7 DATA3 8 ~ 7 INDEX 8 VGG 4 VGG 

,GND 5 GND IOSF 5 MI 9 DATA4 10 ~ (4) 9 SEL2 10 GND 5 GND 
'GND 6 GND MFDC 6 IOMF 11 DATA5 12 I , \ 

:~ 

11 SEL3 12 GND 6 GND 
,..-  ''Vi'' 

Vee 7 Vee WAIT 7 BUSAK 13 DATAS 14 1 G 13 GND 7 GND-
!""Vee 8 Vee RFSH 8 BUSRQ 15 DATA7 IS ~ NL-- ( 15 MOTOR ON IS 8 Vee----- 14 

Vee-
VOICE 9 VOICE GND INT2 9 INTI 17 DATA8 18 , D 17 DIRECTION 18 TWI ST DSO 9 DSI,-  PAIR INTFD 10 SYSRES ROM4 10 RF2 19 ACK 20 A '\ 19 STEP 20 DS2 10 DS3 -

RO 11 WR CAS 11 RASD 21 BUSY 22 I 21 WR DATA 22 G DS4 11 DS5 
I 

IORQ 12 MREQ ROM3 12 RASC 23 PE 24 23 WR GATE 24 N DS6 12 DS7 
/DO 13 Dl ROM 2 13 RASB 25 PDTR 26 1 tl 25 TRACK-'" 26 D S-RD 13 S-WR-" 



D2 14 D3 ROMD 14 ROMI ?:l SR ES 28 ' SRES 27 WR PR 28 VSYN2 14 

04 15 D5 ROMC 15 INT3 29 RD DATA 30 VG 15 ASO 

06 16 07 IHJ1J:B IS MPX 31 SIDE 32 VB 16 VR 

AO 17 Al ROMA 17 INT4 33 GND -34 RAS-A 17 FS
_ L.....- ------ ~-~ 

A2 18 A3 R32 18 AR15 RAS-B 18 HSY2 .A4 19 A5 AR14 19 AR 13 RAS-C 19 BLK-2 
RS-232C I/F'A6 20 A7 Vee 20 Vee DBIN-A 20 WE-2 

A8 21 A9 GND 21 GND PARTS SIDE DBIN-B 21 AD14 

AlO 22 All SEL2 22 INDEX 1 SD 2 CD DBIN-C 22 AD15 

A12 23 A13 MOTOR ON 23 SEL3 3 RD 4 READY 08/16 23 DBI-2 

A14 24 A15 STEP 24 DIRECTI~ 5 CS 6' 

I ER RAS-2 24 CAS-2 

WR GATE 25 WR DATA 7 DR 8 PO GND 25 FYD2 

TRACKß 26 SIDE 9 GND 10' GND GND 26 SL2 


RD DATA 27 WR PR LOAD 27 Vee 

GND 28 NMI 2CK2 28 Vee 


I' GND 29 GND GND 29 GND 


Vee 30 vee Vee 30 Vee 

• I 
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13-16. MFO I/F P. W. B. CONNECTOR TERMINAL TABlE 

~' ~ 320 

T 
~ 

' , 

1 
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2 1 1s34 2 ~34 

24 
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~2 ..~ 1 2 1 Voo ,' I Voo GNU 1 CLK 16M . Von I Voo GND 1 CLK16M~ 3 ____ .

4 4 3 VOO 12 VOO GND 2 CLK 4M Voo 2 VOO GND 2 CLK 4M
5 ____

6 6 5 VGG ~ 3 VGG Vr:r: 3 Vee VGG 3 VGG Vee 3 Vee 

8 7 INDEX 8 7 INDEX (4 GND SFDC 4 MI GND 4 GND SFDC
---- VGG 4~ 

10 9 SELO 10 9 SELO GND \5 GND IOSF 5 BUSAK GND 5 GND IOSF 5 MI 

12 11 SELl 12 11 SELI GND 6 GND WAIT 6 BUSRQ GND 6 GND MFDC 6 IOMF 


____ I14 13 14 13 Vee ,7 Vee RF SH 7 ·GND Vec 7 Vce WAIT 7 BUSAK,J 
I ,16 15 MOTORON 16 15 MOTOR ON , Vee ts Vee GNV 8 INT3 Vee 8 Vee , , RFSH 8 BUSRQ- -TWIST ---- r-- - TWI ST 

18 _ PAIR 17 o IRECTLONi 18 PAIR 17 OIRECTLON VOICE G ~9 VOI CE Vec 9 RF2 VOICE 9 VOICE G INT2 9 I NT! r-- l"-r- , 

20 G 19 STEP 20 G 19 STEP SYSRES io INTFD INT4 10 CAS INTFD 10 SYSRES ROM4 10 RF2 

22 N 2r WR DATA 22 N 21 WR DATA WR 11 RD INT2 11 MPX RD 11 WR CAS il RASD 

24 D 2? WR GATE 24 D 23 WR GATE MREQ 12 IORQ INTl 12 RASB 

I 
IORQ 12 MREQ ROM3 12 RASC 


, 
I26 25 TRACKO 26 25 TRACKO D6 13 D7 RASD 13 ROMD DO 13 Dl ROM2 13 RASB • 


28 '?{ WR PR 28 '?{ WR PR D4 4 D5 RASC 14 ROMC D2 14 D3 ROMD 14 ROMI 

30 29 RD DATA i 30 29 RD DATA D2 15 D3 ROM4 . 15 ROMB D4 15 D5 ROMC 15 INT3 . 


32 31 SlDE 32 31 SI DE DO ' 16 VI ROM3 16 GNU U6 16 V7 ROMB 16 MPX , 


l' ,34 34 , Al 17 AO ROM2 ROMA 17 ROMA INT433 ~- , 17 AO Al 17 ! 

A3 A2 ROMI 18 AR15 A2 18 A3 R32 AR15 

33 ------ 18 18 
A5 A4 R32 . 19 AR139 A4 19 A5 AR14 19 AR13 
A7 0 A6 : AR14 20 ~"MI A6 20 A7 Vee 20 Vee 
A9 ?1 ,A8 GND 21 GND A8 21 A9 GND 21 GND 

All ?:z AlO GNU 22 GND AIO 22 All SEL2 22 INDEX 
A13 23 A12 GND 23 GND A12 23 A13 MOTORON 23 SEL3 
A15 24 A14 , Vec 24 Vce A14 24 A15 STEP 24 OIRECTLON 

>GNU ?s GND Vcc 25 Vee WR GATE 25 WR DATA 

TRACKO 26 S IDE 

I ' RU DATA '?{ WR PR 
f GND 28 NMI 
~ 

, - GND 29 GND 
Vce 30 Vee 

• .:' 
yI 

" 

16 

, I 
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13-18. PIN CONFIGURATION OF IC & LSI 

74 LS 00 74LS125 74LS 166 

JA.a.ALLF[ I 7 

lA 18 " A " '" GNIl 

74 lS 02 74 LS 138 PARAllEL 1 NPUTS 

,y ,B .A W 1H JA 
DATA-.Ol TJ>LT~ 

7 .. LS240 

1 Y I A I B 2Y 2A 28 G"JIJ 

14 LS 03 

4A 3B 3A 3Y IG IAl tv. lA" "Y3 IA3 "Y" 1A.4 2V) G"[ 

74 LS 139 

lA IB IY 2A 2. 2Y G~IJ 

74 LS 04 

IAI 'H lA' ,yS lA' n, lA, !VI 

SELE(T DATA OUTPUTS 

74 LS 14 74LS2415 
,,, 6Y 5" 5Y 4" .V 

lA IY 2A ,Y .- 1Y c··m 

14 LS OB 

.A 3H W 

lA IY 2A 3Y {'ND 
GND 

74lS1S7 74 I.S 213 

l,pUT~ 
OUTf\..'T ,--------.., {XrrpUT 

~TkOBF 4Y SA SH SY 

lA IY 2A 2H 2Y 

74 LS 10 

le IY 3C 1B 3A 3Y 

, IIJ 2Q 'IJ 

'-,t Il\.l ~~ " " 8 2Y ( 'll 
(11 l' l T '------' ()t Tf-Ll 

I'H I" I .... Il r .... 

lA 2A 'B n 2Y ("1\1) 

18 
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74lS32 

lA III j) ( \-1) 

'" 1 
74 L5 367 fl 

fV ' , )Y 

~I lA " " n " 1) G!'-IJ 

74LS373 

ENABLE 

7-4 LS 74 

1 IV ICK lPR ,Q 10 
CIR 

>N74L~7S 

IQ IV 'et 3!,J ,D ,iJ ,-, 
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\ I'll 

" III " ., 

19 
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r Htll ROt M. VU •. 'L :-.!L 
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lA 18 IV 21\ 28 2Y G~D 
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'------' OUT PUT 
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:-'L 
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(I I 
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J'POB251 J'POB253 641'. O-RAM )'P0211-4 
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2 no 12 .. 13 22 hlIfP. 32 RFTB 42 Tf31l 
3 01 13 A I 23 hOAH 3'l k~2H -la lT41l 
4 02 14 <;R~ , 24 flOHIl 34 III\TIl H <;~L 

--5 03 15 'RU 2'> --hUL B 35 !lL\l1l 45 (,',n 
6 04 16 ARI3 26 I R()[)1l 36 IT~1l 46 (,'D 
7 D5 17 "R I 4 27 I J.I~ \B 37 I rOB 47 <;\\1 
8 1'6 18 \h'l I:, 2k I " ..... BB 'lh TTTR 48 '" 2 I - --- -- I --

" 
-

" 14 I I _ l I J • I J :: I, I ~ 4 \., 

1_'l~_Lh_~'-'I~J_~~honlso 1!l~'11 I 10 20 

51 <"\\3 61 (,'ll 71 ~I S2 <"\\4 62 (,'11 72 1"11 
53 {,',Il 63 "02 B 73 'l I 
54 ~ I> I 64 RO 3 11 

55 ("n 65 RfiTl 
2016P 56 r 112 66 1I" 
M58725-15 57 <"Y<.,R 67 !lD 4 Il 
6116P-3 58 ~ 113 68 \tJ'x 

59 LDAB 6q (,'Il 
A7 Vw 60 ROTil 70 l ""Il 
A6 A8 
A5 A9 

A4 k/\\ 

A3 ill 
\2 AIO 

AI U2 

AD I U~ 
11)1 J '07 

11 )2 I 'J6 
11)'1 I 1)5 

1(>4 
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MZ-3500 

, 1 ~ Exteriors , I -

NO I PARTS CODE 
PRICE NEW PART DESCRIPTION RANK MARK RANK 

_~ABCI007ACZZ AY 0 Front Cabmet assembl~ --- ~--------
2 GFTAFIOOIACZZ A E N 0 Lld for Gral:'hlc slot 

_ :l __ IH.J! 0 G B 3 0 0 4 G E S A AE 0 Badge "SHARP' 
--- -- - ~------

- -~ ---- - -- - ~ 

_ ~!~~ Z I 0 0 3 A C Z Z AB N 0 Label "POWER' 
~ - -- - ------

AA N 0 Drive N<> label 
- -

J TLABZI008ACZZ 
6 QCNCWI008ACOI AC C Connector 2pm -- ---~------

7 QPWBFI005ACZZ AA N C LED PWB 
-8 VHPGL9PR2//-1 AC B Photo transistor 

~---- - -- --- -
- ------ --

9 GCABAI003ACZZ BM N 0 Bottom cabmet ------------
10 GFTAUI005ACZZ AL N 0 Lld for ROM LSI 
11 PSPAGI004ACZZ AC C Rubber spacer 
12 TLABZ 1 0 17ACZZ AC C Label for I/O 20rt 
16 XBPSF30P06KOO AA C Screw 

OUNT-I018ACZZ ** N E Power supply Unit for 200V senes 
17 

DUNT I035ACZZ ** E Power supply Unit for IOOV series 
18 GCABBIOO4ACZZ BG N 0 Top cabmet 
19 GCOVHIOOIACZZ AM N D Slot cover 
20 LANGTI003ACZZ AX N C F,xlnR anRle for MFO 
21 LANGT 1 0 1 OACZZ AE C F,xmg angle for fan 
22 LCHSM1008ACZZ AY C ChassIs 
23 LX LZ6023RCZZ AA C Rivet 
24 NFANPIOOIACZZ BM N B Fan motor 
25 RMEMRIOO2ACZZ ** N E MFD Unit 
26 GLEGPOOIOUCZZ AB C Rubber foot 
27 XBPSD30P08KSO AA C Screw 
28 XBPSD40P06KSO AA C Screw 
29 LX-BZIOOIACZZ AC C Screw 
30 XBPS040P06KOO AA C Screw 

~---

31 XBTSC40P06000 AA C Screw 
32 XBTSF40P08000 AA C Screw 
33 XCPSD40P12000 AA C Screw 
34 PHOG-IOOIACZZ AC N C Rubber cushion 
35 GFTAFIOO2ACZZ AE D Cover 
36 lHLDW6655RCZZ AB C Wore holder 
37 QLUGLOOO6UCZZ AB C Lug termmal 
38 XBPSD30P30KSO AA C Screw 
39 VRS PT3LB330J AC C Resistor (3 OW 330 ± 5%) 
40 LHlOW6655RCZZ AB C Cord holder 

41 
PSlDMIOO3ACZZ AP C Shield for MFD 
TLABZI400CCZZ AA C Label 

- ~ ~--
~ - - --

----

-

--
I---~ -t ------

--I ----------

-- - ~ 

I 

I- - --------~-- -- -----
~ ---- -- -

I 

- ~ -
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MZ-3500 

121 PWB & Fixing angles 
" 

NO I PARTS CODE PRICE NEW PART 
DESCRIPTION -~~ RANK MARK RANK 

-1 r KNB MOO 0 4 P A Z Z AC N C Knob for V R 
~-~~-

I--=:-? LANGSIOO6ACZZ A F N C F,xmg angle for speaker -----
3 LANGKIOO7ACZZ AB N C FIXIng angle for speaker -----------

- ~4 tg C N C W I 0 0 8 A CO2 A F C Connector 
- - - -

5 i Q S W- K I 0 0 7 A C Z Z AE N B HALT sWitch 
6 RVR-A5452QCZZ AF B Variable resistor --
7 VSPOO80P 608N AN C Speaker --
B XBPSD30P06KOO AA C Screw 

-~ 

DUNTK I 0 8 2ACZZ * * E CPU PWB Unit (Model 3541) 
9 DUNTKI083ACZZ * * E CPU PWB unltjModel 353Q.) 

DUNTKI064ACZZ * * E CPU PWB Unit (Model 3540) 
f-------u DUNTKI060ACZZ * * N E MFD I/F PWB Unit 

12 GFTARIOO3ACZZ AD N 0 Cover for RS232C I/O slot 
13 GFTARIOO4ACZZ AC N D Cover for I/O slot 
15 LHLDZIOOIACZZ AD N C GUide for PWB l 

16 QCNW-IOO3ACZZ AK N C Connector for light pen 
17 QCNW IOO4ACZZ AM N C Connector for k!!y board 
18 QCNW-I047ACZZ AM N C Connector for CRT-I 
19 QCNW I044ACZZ AM N C Connector for CRT 2 
20 XBBSC26P04000 AA C Screw 
21 XBBSC30P06000 AA C Screw 
22 XBPSD30P06KSO AA C Screw 
23 XUPSD26P06000 AA C Screw 
24 LANGQIOO4ACZZ AH N C Connector "A" angle 
25 LANGQIOO5ACZZ AF N C Connector "B" angle 
26 PCUSGIOOIACZZ AA N C Cushion for PWB 
27 PZETYIOOIACZZ AE N C Insulator for MFD 
28 QCNCMIOO2ACZZ AQ C Connector 
29 QCNW IOO7ACZZ AX N C Connector (I fullO) 

30 
XBPSD30PIOOOO AA C Screw 
XBPSD40P08KSO AA C Screw 

31 XNESD30-24000 AA C Nut 
32 PHOG IOO2ACZZ AC N C Rubber cushion 
33 XNESD30-24000 AA C Nut 
34 LHLDF6648RCZZ AB C Holder 
35 PCUSGIOOIACZZ AA N C Rubber cushion for PWB 

--

- 4 -



[3 Connector 
NO ! PARTS CODE 

++-QCNCP604IQCZZ 
2,QCNCP484IQCZZ 

r-YiQ C N CW 1001 A C Z Z 
~_( Q C N CM 1 0 0 4 A C Z Z 

6 QC N W- 1 0 0 7 A C Z Z 
9 QCNCW0207HCZZ 

-- io-t QC N CM 1 0 0 9 A C Z H 
-TIIQC N C M 1 0 0 9 A C Z , 

12 QCNCMIOO9ACZB 
13 QCNCMI009ACZG 

_~4. ' Q C N C M 1 0 0 9 A C Z E 
16 QCNCWI008ACOl 
17 QCNCWI008AC02 
18 QCNW-I047ACZZ 
19 QCNW lO44ACZZ 
20 QC N W- 1 0 0 4 A C Z Z 
21 QCNW IOO3ACZZ 
26 LHLDF6648RCZZ 

, 
I 
i 
j 

{ 

\ 

e--9 
16 

~ 

PRICE 
RANK 

AW 
AT 
AZ 
AQ 
AX 
AK 
AC 
AC 
AA 
AC 
AB 
AC 
AF 
AM 
AM 
AM 
AK 
AB 

4 
! 

NEW 
MARK 

N 

N 
N 
N 
N 

~~_---'o 
I 
2 

PART 
RANK 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector for CRT - 2 
Connector for CRT 1 
Connector for key boa rd 
Connector for light pen 
Holder 

4 
I 

3 
I 

ij, ;: " :: ; : ,fJ 

:.:::------7 -

- .1 

Ml-3500 

DESCRIPTION 

-
--~---

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

----~-~----~---

--- ---

21 



MZ-3500 

[41 Others -

NO. PARTS CODE PRICE NEW PART DESCRIPTION RANK MARK RANK 
I RMEMRI004AC07 BA 0 

-~-

Master media 

9 UBNOAI008CCZZ AA 0 AC Cord band 
10 SPAKAI003ACZZ AZ N 0 PacktniLcush,on 
13 SSAKH3002KCZZ AD 0 Plastic b~ 

i 
I 
I 

~ CPU PWB 
NO. PARTS CODE 

PRICE NEW PART 
DESCRIPTION RANK MARK RANK 

I LANGQI004ACZZ AH N C Connector "A" angle 
2 LHLOF6648RCZZ AB C Holder 
3 QCNCW0207HCZZ AK C Connector 
4 QCNCWIOOIACZZ AZ C Connector 
5 QCNCMI009ACZB AA C Connector 
6 QCNCMI009ACZE AB C Connector 
7 QCNCMIOO9ACZG AC C Connector 
8 QCNCMI009ACZH AC C Connector 
9 QCNCMIOO9ACZ, AC C Connector 

10 QCNCP4841QCZZ AT C Connector 
11 QCNCP6041QCZZ AW C Connector 
12 QSOCZ6414ACZZ AD C IC socket (l4ptn) 
13 QSOCZ6416ACZZ AD C IC socketJ16p'nL 
14 QSOCZ6424ACZZ AE C IC socket (24ptn) 
15 QSOCZ6428ACZZ AE C IC socket (28ptn) 
16 QSOCZ6440ACZZ AG C IC socket (40ptn) 
17 QSW-ZI002SCZZ AZ B DIp SW 
18 QSW Z2005SCZZ AK B DIp SW 
19 QSW-Z9660KCZZ AR B DIp SW 
20 RC KZIOl8CCZZ AE C Capacitor 
21 RCRS-IOOIACZZ AU N B X-Tal (39 32MHz) 
22 RCRS IOO2ACZZ AU N B X TalJ32MHzl 
23 RCRS-I003ACZZ AU N B X - Tal (2 45MHz) 
24 RCRSPIOO3CCZZ AT B X-Tal (32KHz) 
25 RMPTC4333QCKB AC C Block resistor (I 18W 33KO X 4) 
2& RMPTC4&82QCKB AC C Block reSistor (l/8W 68KOX4) 
27 RMPTC8333QCKB AD B Block resistor (33KOX8 1/8W ±IO%) 
28 UBATNIOOIACZZ AS N A Battery 
29 VCCSPUIHLIOOO AA C CapaCitor (50V 10PF) 
30 VCCSPUIHL330J AA C Ca paCltor (50WV 33PF) 
31 VCCSPUIHL470J AA C CapaCltor_i50V 47PF) 
32 VCEAAAICWI06Q AB C Capacitor (l6WV 10"F) 
33 VCEAAAICWI07M AB C Capacitor (l6WV 100uF) 
34 VCEAAAICW336M AB C CapaCitor (16WV 33pF) 
35 VCEAAA I EWI 06M AB C Capacitor (25WV 10.F) 
36 VCEAAAIEWI07M AC C CapaCitor (25WV 100pFl 
37 VCEAAAIEW227M AC C Capacitor (25WV 220"F) 
38 VCEAAAIHWI05M AB C Capacitor (50WV 10I'F) ---
39 VCEAAAIHW335M AB C Capacitor (50WV 331'F) 
40 VCEAAAIHW475M AB C Capacitor (50WV 4 7 "F) 
41 VCKYPAIHB681K AA C CapaCitor (50WV 680PF) 
42 VCKYPAIHB681K AA C CapaCitor (50WV 680PF) 
43 VCKYPUIHB221K AB C CapaCitor (50WV 220PF) 
44 VCKYPUIHB561K AA C Capacitor (50WV 560PF) 
45 VCTYPAINXI04M AB C Capacitor (12WV OlO"F) 
46 VCTYPAINXI04M AB C Capacitor (12WV OIO"FL 
47 VCTYPUIEXI03M AB C Capacitor (25WV OOIO"F) 
48 VHODSI588LI-I AD B Olodel.l SI588L1~ 
49 VH,HM472114 I AU B IC 
50 VH,HM6116P3 I BN B IC 
51 VH,LH0080A/ 1 AX B IC 
52 VHIM58725P I 5 AZ B le 
53 VH IM74LSOO/-I AE B le 
54 VHIM74LS02/ I AE B le 
55 VH ,M74LS03/-1 AE B le 
56 VHIM74LS04/ I AE B le 
57 VH,M74LS08/ I AE B IC 
58 VHIM74LSIO/ I AE B le 
59 VHIM74LSI25 I AH B le -
60 VHIM74LSI38-1 AK B le 
61 VHIM74LSI39 1 A L B IC 
62 V H I M 7 4 L S I 4/- 1 AM B IC --------
63 VHIM74LSI57 I AK B IC --
64 VH,M74LSI66 1 A L B IC 
65 VHIM74LS244-1 AM I B IC 
66 VHIM74LS245 1 AR 

, 
B IC --

67 VHIM74LS273-1 AP 1 B ~---68 VHIM74LS32/-1 A F B IC 
~ 

h -



MZ-3500 

~51 CPU PWB -

NO I PARTS CODE PRICE NEW PART 
DESCRIPTION d RANK MARK RANK 

&9 VH-;-M-~3 -6 7 1 AH B IC 70- ~M74LS373 1 AQ B IC 
~1 V-~M-7 4LS 7 4/ 1 AG B IC ~ 

72 V H 1 M 7 4_L ~5/--=-l_'_A E B IC 
73 VH,Mi4LS86/-J AF B IC 
74 ~~_~1~L_~3/-1 _ AK -~- IC 

-75 VH1$N7404N/-l -AF ---
B -IC--

76 V H , SNT406-N/- 1 AG 8 IC 
77 VH,$N74157N I AM 8 IC 
78 VH,$N75188N-l AM B IC 
79 VH,$N75J89A I AP B IC 
80 VH,$P6J02COO2 BG B IC 
81 VH,SP6102C003 BG B IC 
82 VH,SP6102ROOI 8P 8 IC 
83 VH,TA7313AP I Al 8 IC 
84 VH1TC4049P/-l AN B IC 
85 VH,UPDJ990ACC AT B IC 
86 VH,UPD7220D I 8S 8 IC 
87 VH,UPD8255/ 1 AY B IC 

VHI2764//ACOI lM 8 LSI PROM-IPL 

88 
VHI2764//AC02 lM B LSI PROM-CG (EnRhsh) 
VHI2764//AC03 LM B lSI PROM CG (Germany) 
VHI2764//AC04 lM 8 LSI PROM-CG (French) 

89 VH,4164 I 5 0 H AZ 8 IC 
90 VHI8251AC//-I AY B IC 
91 VHI8253//// I 8A 8 IC 
92 VHPGL3PR2//-J AE 8 Photo transistor GL3PR2 
93 VRD-ST2EY331 J AA C ReSistor (l/4W 3300 J) 
94 VRD-ST2EY470J AA C Resl$tor (EX 110V 220V only) (l/4W 470 +5%) 
95 VRD RV2EYOOOJ AA C ReSistor (1/4W ±5%) 
% VRD-ST2EY101J AA C ReSistor (1/4W 1000 +5%) 
97 VRD ST2EYI02J AA C ReSistor (l/4W lKOl 
98 VRD-ST2EYI03J AA C ReSistor (1/4 W 10KO) 
99 VRD ST2EY104J AA C Reslstor(I/4W 100KO ±5%) 

100 VRD-ST2EY222J AA C ReSistor (Japan only) (1/4W 22KO +5%) 
101 VRD ST2EY331J AA C ReslstorJl/4W 3300 J) 
102 VRD-ST2EY332J AA C ReSistor (1/4W 33KO +5%) 
103 VRD ST2EY333J AA C ReSistor (l/4W 33KOl 
104 VRD-ST2EY56IJ AA C ReSistor (l /4 W 5600 J) 
105 VRD RV2EY682J AA C ReSistor (l/4W 68KO +5%1 
106 VRD-SU2EYI52J AA C ReSistor (l/4W 1 5KO J) 
107 VRD-SU2EY470J AA C ReSistor (470l 
J08 VRD-SU2EY681J AA C ReSistor (l /4 W 6800 J) 
109 VRD-SU2EY821J AA C ReSistor (l/4W 8200 +5%) 
110 VRD SU2EY822J AA C ReSistor (l/4W 82KO ±5%) 
III VS2SC458KC/-l AD B TranSistor 
112 X8PSD30P06KSO AA C Screw 
113 X8PSD30P08000 AA C Screw 

- -- ---------
I 

~. 
{ 

[QJ Power supply unit 
NO PARTS CODE PRICE NEW PART DESCRIPTION RANK MARK RANK 

I OAE30216904// AS N B IC (UPC78MI2H) [MOOJ] 
2 OAE30263025// AD N B TranSistor (2SC1815-Y) [0001 ] 
3 OAE30263025// A F N 8 TranSistor (2SC1815 Y) [Q002] 
4 OAE30109066// AE N 8 TranSistor (2SA733-0) [0003] 
5 OAE30109066// AE N B TranSistor (2SA733 -0) (Q004] 
6 OAE30258784// AX N B TranSistor (2SC2750-L) [0005] 
7 OAE302215J7// AL N 8 TranSistor J2SA965- 'Q [Q006] 
8 OAE30221520// AH N B TranSistor (2SCI627-Y) [0007] 
9 OAE30263025// AD N 8 TranSistor (2SCI815- 'Q EQ008) 

10 OAE30362052// AD N B TranSistor (2SAI015 Y) [Q009) 
11 OAE30263025// AD N 8 TranSistor (2SCI815-Yl [QOI0] 
12 OAE30263025// AD N 8 TranSistor (2SC1815 Y) [QOl J] 
13 OAE30263025// AD N 8 TranSistor (2SCI81S-Y) [0012) 
14 OAE30109066// AE N 8 TranSistor (2SA733 -Q) [QOI3) 
IS OAE30109066// AE N 8 TranSistor (2SA733-0) [0014) 

~ ,---~LlJl. LU}_~V~ AH N 8 TranSistor (2SAI 020 Y) [QOI5) 
1-_17 OAE30167370// AT N 8 TranSistor (2SC2334- L) (0016) 

18 OAE30221546// AH N 8 TranSistor (2SC2655 Y) [QOI7] 
19 OAE30263025// AD N 8 TranSistor (2SCI815-Y) [0018) 

r--2O '()-A E 3 0269430 / / AY N 8 TranSistor (SI OSC4Ml [DUOOJ] 
2lrl A E 3 0 2 6 1 6 5 8// AD N I 8 Zener diode (HZ9L - A I) [0001) 

ry~A E 3 0 J 2 I 947// , A F N B Diode (1 S2348HJ. [0002) 
23 lOA E 3 0 4 9 9 8 3 I / / AD N 8 Zener diode (HZlll 81) (0003) 
24 OAE30362081// I AD I N 8 Zener diode (HUL - C2) [0004) 



MZ-3500 

[6] Power supply unit 

~ PARTS CODE 
PRICE NEW PART DESCRIPTION RANK MARK RANK 

f~' 0 A E 3 0 I 2 I 9 2 I / / AC N 8 Diode (IS2076A FEC) [D005) 
260AE30121921// AC N 8 Diode (l S2076A - FEC) (0006) r-v OAE30379029// AD N 8 Zener diode (HZ7L - 82) [DOO:] 

f--281-0 A E 3 0 I 2 I 9 2 I / / AC N 8 Diode (l S2076A - FEC) [D008J 
~~'A E 3 0 I 2 I 9 2 1// AC N 8 Diode (I S2076A - FEC) 

.. 
[DI}09J 

30 OAE30200774// AG N 8 Diode (30DF - I) [DOlO) 
31 OAE30200774// AG N 8 Diode (30DF I) [DOll) 
32 OAE30379029// AD N 8 Zener diode (HZ7L 32) [DOl2J 
33 OAE30250326// AG N 8 Diode (lODF I) [DOl3J 
34 OAE30121921// AC N 8 Diode (I S2076A - FEC) [0014] 
35 OAE30159870// AY N 8 Diode (SIOV810) [RCOOIJ 
36 OAE30121866// AN N 8 Diode (18481) [RC002J 
37 OAE30165262// AH N 8 Thynstor (03P05M) [THOOll 

38 
OA£30511353// AP N C Capacitor (0 22.uF 250V) [COOll 
OAE30272391// AP N C Capacitor (O.I"F 125V) [COOIJ 

39 OAE30509721// AG N C Capacltor(DEI107E222M250VAC) [COO2_t_ 
40 OAE30509721// AG N C Capacitor (DEll07E222M250VAC) [COO)) ~ 
41 OAE30523370// AP N C Capacitor (KM50VRSNIOOOOHRJ [COO4J 
42 OAE30143572// AC N C Capacitor (50F2S102K) [C005) 
43 OAE30143572// AC N C Capacitor (50F2S102K) [C006) 
44 OAE30120650// AG N C Ca.Q<lcltor (50F2S154K) [COO?) 
45 OAE30169653// AC N C Capacitor (50ULBIO M) [COOS) 
46 OAE30227236// AD N C Cap~citor (IOULB220 M) [C009) 
47 OA£30120524// AC N C Capacitor (50F2S223K) [COIll 
48 OA£30129460// AC N C Capacitor (50F2SI03K) [COI2) 
49 OAE30129460// AC N C Capacitor (50F2S1 03K) [C013] 
50 OA£30129460// AC N C Capacitor (50F2S1 03K) [COI4) 
51 OAE30280671// AE N C Capacitor (35UL833 M) [COl5) 
52 OA£30165576// AG N C Capacitor (lOUL81000- M) [COI6] 
53 OA£30165576// AG N C Ca.Q<l.cltor (IOUL81000 MJ [COI7] 
54 OAE30169653// AD N C Capacitor (50UL810-M) [COlS] 
55 OA£30169653// AD N C Capacitor (50UL810 M) [COI9] 
56 OAE30120524// AC N C Capacitor (50F2S223K) [C020] 
57 OAE30164409// AC N C Capacitor (50F2S332K) [C021 ] 
58 OAE30120456// AC N C Capacitor (50F2S472K) [C022] 
59 OAE30129460// AC N C Capacitor (50F2S103K) [C023] 
60 OAE30120456// AC N C CaJl8citor (50F2S472K) [C024] 
61 OAE30170008// AG N C Capacitor (25ULB330-M) [C025] 
62 OAE30 170008// AG N C Capacitor (25UL8330 MJ [C026] 
63 OAE30213525// AG N C Capacitor (35UL8220-M) [CO2?) 
64 OA£30195258// AG N C Capacitor (25UL8220-M) [C02S] 
65 OAE30120524// AC N C Capacitor (50F2S223K) [C029] 
66 OAE30120524// AC N C Capacitor (50F2S223K) [C030] 
67 OAE30164409// AC N C Capacitor (50F2S332K) [C031 ] 
68 OAE30116729// AK N C Resistorr (TM10K(PV8)8 2KOl [RVOO1) 
69 OAE30116729// AK N C Resistorr (TMIOK(PV8)8 2KO) [RVOO2] 
70 VRS-PT3A8102J AC N C Resistorr (RS1 F8 1 KOJ) [R001) 
71 VRS PT3D8152K AB N C Resistorr (RS2FB 1.5KOJ) [ROO2] 
72 VRD-ST2EY152J AA N C Resistorr (CR25 1.5KOJ) [ROO3) 
73 VRD-ST2EY333J AA N C Resistorr (CR25 33KO.Jl [R004] 
74 VRD ST2EY333J AA N C Reslstorr (CR25 33KOJ) [R005) 
75 VRD-ST2EY152J AA N C Reslstorr (CR25 1.5KOJ) [R006J 
76 OAE30491169// AE N C Wire resistor [ROO]) 
77 VRD ST2EY100J AA N C Resistor (CR25 100J F) [ROOSl 
78 VRD-ST2EYI02J AA N C ReSistor (CR25 1 KOJ) [R009] 
79 OAE30508049// AG N C Resistor (MDS 05N 5.60) [ROlO] 
80 VRD-ST2EY4R-7J AB N C ReSistor (CR37 4.70J) [ROI2) 
81 OAE30501868// AC N C Resistor (RSl FB 630J) [R013] 
82 OAE30143284// AC N C Resistor (MR25 470G) [R014) 
83 VRD-ST2EY331J AA N C Resistor (CR25 3300J F) [ROI5] 
84 VRS PT3AB100J AB N C Resistor RS1 FB 100.Jl [R016] 
85 VRD ST2EY272J AA N C Resistor (CR25 2.7KOJ F) [R01 ?) 
86 VRD ST2EY102J AA N C Resistor (CR25 1 KOJ F) [R01S] 
87 VRD ST2EY391J AA N C Resistor (CR25 3900J F) [R019] 
88 VRD-ST2EY47IJ AA N C Resistor (CR25 4700& [R020] 
89 VRD ST2EY331J AA N C Resistor (CR25 3300J F) (R021 ] 
90 VRD-ST2EY182J AA N C Resistor (CR25 l.SKOJ F) [R022] 
91 VRD ST2EY152J AA N C Resistor (CR25 1.5KOJ F) [R023) 
92 VRD ST2EY222J AA N C ReSistor (CR25 2.2KOJ F) [R024] 
93 VRD ST2EY102J AA N C Resistor (CR25 1 KOJ F) [R025) 
94 VRD ST2EY222J AA N C Resistor (CR25 2.2KOJ F) [R026) 
95 VRD ST2EY681J AA N C Resistor (CR25 6S00J) [R02?) 
96 VRD ST2EY220J AA N C ReSistor (CR25 220J) [R02S) 
97 VRD ST2EYI02J AA N C ReSistor (CR25 1 KOJ F) [R029] 
98 VRD ST2EYI02J AA N C ReSistor (CR25 1 KOJ) [R030J 
99 VRD ST2EY33IJ AA N C ReSistor (CR25 3300J) [R031] 

100 VRD ST2EY331J AA , N C ReSistor (CR25 3300J) [R032) 
101 OAE30490940// A E I Wife resistor [R033) 
102 VRD ST2EY390J AA N C Reslstor~CR25 390J F) [R034) 
103 VRD ST2EYI51J AA N C ReSistor (CR25 1500J F) [R035] 



[9J 05 (Key unit) MZl K02,1 K03,1 K04,1 K 
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MZ-3500 

[1~ MZl R03 (Graphic board) 
-

NO PARTS CODE ~CE NEW 
PART 

DESCRIPTION 

------ -~ RANK MARK RANK 

-b- DUNTK1025ACZZ *-* N E PWB Unit 

-4- SF' A K ATo-13ACl Z ---P;-H-t---- N C Packong c~shlon _--=- -- - ---1 
-~ SPA K CID 7 8 A C~K N C Packing case 

X B P S D i..Q.!'....Q.£Jl 0 0 -A ~+-.!!._ ~-
Screw - ----- --- -- -----

--4- Sealrng label --------------------------- -
5 TSELF0003PAZZ AA D 

--+ LANGT1008ACZZ A F -~ i--~-~.&Ie 
7 Q-S 0 C Z 6 4 1 6 A C Z Z AD C IC socket 

--S Q-SOCZ6440ACZZ AG C LSI socket --
9 RC-CZ1000QCZZ AB C Capacitor 

--

ID RC SZ200lHCZZ A F C Capacitor 
11 VCEAAUICWI07M AB C Capacitor (16V lOOp F) 
12 VCEAAUICW336M AB C Capacitor (l6V 33"F) 
13 VCEAAUIEWI07M AB C Capacitor (25V 100pF) 
14 VCKYPAIHB331K AA C Capacitor {SOY 330pF) 
15 VCTYPAINXI04M AB C CapaCitor (l2V 0 IpF) 
16 VHERD5 6 E 5/ I AC B Zener diode I 
17 VHIM5K4116P-2 AP B LSI RAM -
18 VHIM74LSOO/ I AE B IC 
19 VHIM74LSI57-1 AK B IC 
20 VHIM74LSI66 I A L B IC 
21 VH,M74LS244 I AM B IC 
22 VHIM74LS273-1 AP B LC 
23 VH,M74LS367 I AH B IC 
24 VHIM74LS373-1 AQ B IC 
25 VHISN7404// I AE B IC ) 
26 VHIUPD7220D-I BS B LSI 
27 VRD ST2EYIOIJ AA C ReSistor (l/2W 1000) 
28 VRD-ST2EYI03J AA I C ReSistor (1/2W IOKO) 
29 VRD ST2EY331J AA C ReSistor (l/2W 3300) 
30 VRD ST2EY332J AA C ReSistor (l/2W 3 3KOJ 
31 VRD-SU2EY470J AA C ReSistor (l/2W 470) 
32 VRS PT3DB680K AB C ReSistor {2W 680) 
33 VS2SA673-DI-I AC B TranSistor (2SA673D) 
34 XBTSD30P04000 AA C Screw (30X4J 

till MZl R06 (RAM board) 
NO. PARTS CODE PRICE NEW PART DESCRIPTION RANK MARK RANK 

I LBNDJOOO9FCZZ AC D Clamp band 
2 SPAKAIOl6ACZZ A F N D Packmg cushion 
3 SPAKCI082ACZZ AH N 0 PacklnR case 
4 T,NSJIOO9ACZZ AE N 0 Instruction book 
5 T,NSMIOI7ACZZ AG N 0 Instruc!lon book 
6 QSOCZ6416ACZZ AD C IC socket 
7 VCEAAAICW476M AB C Capacitor (l6V 47pF) 
8,VCTYPA1NX104M AB C Capacitor (l2V 0 IjJF) --
9,VHIM74LS367-1 AH I B IC , -- -

10 V HIS N 7 4 I 5 7/- I AH B IC ! 
11 VH,4164 I 5 0 H AZ B LSI DRAM 

- -
12 VRD-RV2EYIOIJ AA C ReSistor 
13 DUNTKI028ACZZ * * PWB Unit 

I 

I I _I 

I I 

- I 

I 

- -- T - -~' ----,-- --i- -

T~~---===t= I , 
- ---------- ----j-- -- - -------i---

- -+---------. - - -!---
- 1------------,- -~--- -+--

l~ 



MZ-3500 

• Index 
PARTS CODE NO. PRICE NEW PART j 

RANK MARK RANK 
[C 1 -------

CCABCI007ACZZ 1- I AY D --

PARTS CODE NO. PRICE NEW PART 
RANK MARK RANK 

QCNCMlO 0 9 AC ZE 5- 6 AB C 
]fK~-IOO9AC Z G 3- 13 AC C 

[D 1 It 5- 7 AC C 
DUNT-IOI8ACZZ 1- 17 * * N E_+ ________ 
DUNT-I 0 3 5ACZZ 1- 17 * * .-+-E--t-
DUNTK I 0 2 5ACZZ 10- I ** " ' E 
DUNTKI028ACZZ 11- 13 ** 

._-=-+ -------

QC-NC!!ILQ~~_~ 3- 10 AC C 

" 5: B lAC C --------
-g-=-WI-- AC ---_. 

It C 
QCNCr;,-ITo9 A C Z I 3- 11 AC C 

DUNTKI060ACZZ 2- 11 ** N E It 5- 9 AC C 
DUNTKI064ACZZ 2- 9 ** E , QCNCMI009ACZJ 9- 102 AC C 
DUNTKI082ACZZ 2- 9 ** E QCNCP4841QCZZ 3- 2 AT C 
DUNTKI083ACZZ 2- 9 ** E 1I 5- 10 AT C 
DUNTK I 0 8 5ACZZ 9 8 ** E QCNCP6041QCZZ 3- I AW C 

[G 1 1I 5- 11 AW C 
GCABAIOOIACZZ 9- 16 AS N 0 QCNCW0207HCZZ 3- 9 AK C 
GCABAI003ACZZ 1- 9 BM N D 1I 5- 3 AK C 
GCABBI002ACZZ 9- 3 AR N D QCNCWIOOIACZZ 3- 3 AZ C 
GCABBI004ACZZ 1- 18 BG N D 1I 5- 4 AZ C 
GCOVHIOOIACZZ 1- 19 AM N D QCNCWI 00 6ACZZ 9- 103 AD C 
GFTAFIOOIACZZ 1- 2 AE N D QCNCWI 00 7ACZZ 9- 104 AE C 
GFTAFI002ACZZ 1- 35 AE D QCNCWI008ACOI 1- 6 AC C 
GFTARI003ACZZ 2- 12 AD N D If 3- 16 AC C 
GFTARI004ACZZ 2- 13 AC N D QCNCWI008AC02 2- 4 AF C 
GFTAUI005ACZZ 1- 10 AL N D II 3- 17 AF C 
GLEGGIOOIACZZ 9- 18 AA N C QCNW 100lACZZ 9- 13 BB B 

( GLEGPOOIOUCZZ 1- 26 AB C 
GLEGPIOOICCZZ 9- 19 AB C 

QCNW-I002ACZZ 9- 14 AP C 
QCNW 1003ACZZ 2- 16 AK N C 

GSTN 100lACZZ 9- 17 AE N D , It 3- 21 AK N C 
[H 1 QCNW-1004ACZZ 2- 17 AM N C 

HBDGB3004GESA 1- 3 AE D II 3- 20 AM N C 

" 9- I AE N D QCNW-I 0 0 7 ACZZ 2- 29 AX N C 
[ J 1 If 3- 6 AX N C 

JKNBMOO04PAZZ 2- I AC N C /1 8- 6 AX N C 
[ L 1 QCNW 1044ACZZ 2- 19 AM N C 

LANGKI007ACZZ 2- 3 AB N C " 3- 19 AM N C 
LANGQI004ACZZ 2- 24 AH N C QCNW 1047ACZZ 2- 18 AM N C 

" 5- I AH N C If 3- 18 AM N C 
LANGQI005ACZZ 2- 25 AF N C QLUGLOO06UCZZ I: 37 AB C 

" 8- I AF N C QP,N-2005SCZZ 8- 7 AA C 
LANGSI006ACZZ 2- 2 AF N C QPWBF 100 5ACZZ 1- 7 AA N C 
LANGTIOOIACZZ 9- 10 AG C QSOCZ6414ACZZ 5- 12 AD C 
LANGTI002ACZZ 9- IS AC C QSOCZ6416ACZZ 5- 13 AD C 
LANGTI003ACZZ 1- 20 AX N C If 10- 7 AD C 
LANGTI008ACZZ 10- 6 AF N C If 11- 6 AD C 
LANGTIOIOACZZ 1- 21 AE C QSDCZ6424ACZZ 5- 14 AE C 
LBNDJOO09FCZZ Il- l AC D QSOCZ6428ACZZ 5- IS AE C 
LCHSMI 0 0 8ACZZ 1- 22 AY C QSOCZ6440ACZZ 5- 16 AG C 
LHLDF6648RCZZ 2- 34 AB C " 8- 8 AG C 

" 3- 26 AB C /1 9- 105 AG C 

" 5- 2 AB C If 10- 8 AG C 
LHLDW6655RCZZ 1- 36 AB C QSW KI002ACZZ 9- 43 BU N E 

" 1- 40 AB C Q51'1-K-I003ACZZ 9- 43 BU N E 
LHLDZIOOIACZZ 2- IS AD N C QSW-KI004ACZZ 9- 43 BU N E 
LPLTPIOOIACZZ 9- 5 AC N D QSW KI005ACZZ 9- 43 BU N E 
LPLTPI072CCZZ 9- 4 AD D QSW-KI007ACZZ 2- 5 AE N B 
LX-BZIOOIACZZ 1- 29 AC C QSW S1006ACZZ 9- 9 AF B 
LX-LZ6023RCZZ 1- 23 AA C Q S W- Z I 0 0 2 S C ZZ 5- 17 AZ B 

[N 1 QSW-Z2005SCZZ 5- 18 AK B 
NFANPIOOIACZZ 1- 24 BM N B QSW Z9660KCZZ 5- 19 AR B 

[P 1 [R 1 
PCUSGIOOIACZZ 2- 26 AA N C RC CZIOOOQCZZ 8- 9 AB C 

" 2- 35 AA N C /1 9- 106 AB C 

" 8- 2 AA N C If 10- 9 AB C 
PCUSUI003ACZZ 9- lOO AA C RC KZIOl8CCZZ 5- 20 AE C 
PHOG-IOOIACZZ 1- 34 AC N C RC-SZ200IHCZZ 10- 10 AF C 
PHOG 1002ACZZ 2- 32 AC N C RCRS-IOOIACZZ 5- 21 AU N B 
PSLDMIOOIACZZ 9- 11 AN C RCRS-I002ACZZ 5- 22 AU N B 
PSLDMI003ACZZ 1- 41 AP C RCRS-I003ACZZ 5- 23 AU N B 
PSLDPIOOIACZZ 9- 23 AB C RCRS-I004ACZZ 9- 107 AG B 
PSPAGI004ACZZ I 11 AC C RCRSP I 0 0 3CCZZ 5- 24 AT B 
PSPAXIOOIACZZ 9- 7 AB C RMEMR I 0 0 2 ACZZ 1- 25 ** N E 
PZETYIOOIACZZ 2- 27 AE N C , RMEMRI004AC07 4- I BA D 

" 8- 3 AE N C 
[Q J , 

QCNCMI002ACZZ 2- 28 AQ C , 

" 8- 4 AQ C ; 

RMPTC433IQCKB 8- 10 AB B 
~_T CO 3 3QCKB 5- 25 AC C 
RMPTC4682QCKB 5- 26 AC C 

"RMPTC8333QCKB 5- 27 AD B 
QCNCMI004ACZZ 3- 4 AQ C 

It 8- 5 AQ C 
--

_.l __ ~ ___ 

QCNCMI009ACZB 3 12 AA C -
It 5- 5 AA C 

RMPTC83 3 3 QC K J 9- 108 AD C 
'RVR~As452QCZZ 2- 6 AF B 

Rv'R-Mc 3-2 I Qc Z Z 8- 11 AH C 
r-----rSJ--~ 

QCNCMI009ACZE 3- 14 AB C 
-------- SP;'-K A-I-O-03AcZ Z 4- 10 AZ N D 



MZ-3500 

'S-P A K C I 0 3 7 A C ZZ t 9- 113 A P N D 
SPA K C I 0 3 9 A C ZZ I 9- 113 A P 
SPA K C I 07 8 A C Z Z '10- 3 A K 
SPAKCI082ACZZ 11- 3 AH 
SPAKFII04ACZZ 9-114 AD 
S S A K H 3 0 0 2 K C Z Z 4- 13 A D 

[ T J 
T ,NSJI 009ACZZ I 11- 4 AE 
T,NSMIOl7ACZZ 11 5 AG 
TLABJ 1769CCZZ 9- 115 AA 
TLABZI002ACZZ 9- 2 AA 
TLABZIOO3ACZZ 1- 4 AB 
TLABZI008ACZZ 1- 5 AA 
TLABZIOl7ACZZ 1- 12 AC 
TLABZI400CCZZ 1- 41 AA 
TSELF0003PAZZ 10- 5 AA 
TSPC-IOIOACZZ 9- 20 AC 
TSPC-IOIIACZZ 9- 20 AC 
TSPC-IOI2ACZZ 9- 20 AC 
TSPC-IOI3ACZZ 9- 20 AC 

[U J 
UBATNIOOIACZZ 5- 28 AS 
UBNDAI008CCZZ 4 9 AA 

[ V J 

N 
N 
N 

N 
N 

N 
N 
N 

N 
N 
N 
N 

N 

D 
C 
D 
D 
D 

D 
D 
D 
D 
D 
D 
C 
C 
D 
D 
D 
D 
D 

A 
D 

VC C CPU I H H20 I J 8- 12 A B C 
VCCCPUIHH680J 8- 13 AB C 
VCCSPUIHLlOOD 5- 29 AA C 

11 9- 116 A A C 
VCCSPUIHL330J 5- 30 AA C 

11 8- 14 A A C 
VC C S P U I H L 4 7 0 J 5- 31 A A C 

11 8 IS A A C 
11 9- 117 A A C 

VC E A A A I CW I 0 6 Q 5- 32 AB C 
VC E A A A I CW I 0 7 M 5- 33 AB C 

11 8- 16 AB C 
VCEAAAICW336M 5- 34 AB C 
VCEAAAICW476M 11- 7 AB C 
VCEAAAlEWI06M 5- 35 AB C 
VCEAAAlEWI07M 5- 36 AC C 
VCEAAAIEW227M 5- 37 AC C 
VC E A A A I HW I 0 5 M 5- 38 A B C 
VCEAAAIHW225M 8- 17 AB C 
VC E A A A I HW 33 5 M 5- 39 AB C 
VCEAAAIHW475M 5- 40 AB C 
VC E A A U I CW I 0 7 M 10- 11 AB C 
VC E A A U I CW 336 M 9- 118 AB C 

11 10- 12 AB C 
VC E A A U I CW 47 5 M 9- 119 A B C 
VC E A A U I E W I 07 M 10- 13 AB C 
VC K Y P A I H B 3 3 I K 10- 14 A A C 
VC K Y P A I H B 68 I K 5- 41 A A C 

11 5- 42 A A C 
VC K Y P U I H B I 0 2 K 8- 18 A A C 

11 8- 19 A A C 
VCKYPUIHB22IK 5- 43 AB C 
VCKYPUIHB561K 5- 44 AA C 
VCSATUIVEI04M ~ W AC C 
VCTYPAINXI04M 5- 45 AB C 

1/ 5- 46 AB C 
1/ 8- 21 AB C 
1/ 8- 22 A B C 
1/ 10- 15 I AB C 
1/ 11 8LAB! C 

VC T Y P U I E X I 0 3 M 5- 47 i ABt-~f--'C:O--+-------l 
11 I 8- .4B-_A.~B-+-_-+-,;;-C-+ _____ --j 
1/ 9~AB C 

V H D D S I 5 8 8 L I - I I 5- 48 I-'-A·'-'D::--t---t-""B-t--------l 
r---- 1/-------:-8-2.4i~A-~B~,--~~B~+-----------~ 

1/ 9 121' AD B 
~ER~E5/-1--'-1-0-Jtt~A~C~----~B~+-------------~ 
VH--, D-8-7-4 9H-A-C-0 5 --9-1Z5'"-SII- t--;;N----l------;B:;---+-------------I 

Ih-

PARTS CODE 
VH , HM4 721 14-1 
VH, HM6116P3-1 
VH,LH0080A/ I 
VH,M5K4116P-Z 
V H , MS 8 7 2 5 P- I 5 
VH,M74LSOO/-I 

1/ 
VH,M74LS02/-1 

// 

VH,M74LS03/-1 
VH,M7HS04/ I 
VH,M74LS08/-1 

11 

VH,M7HSIO/-I 
1/ 

VH,M74LS125-1 
VH,M74LSI26 I 
VH,M74LS138-1 
VH,M74LSI39 I 
VH,M74LSI4/-1 
VH,M74LSI57 I 

1/ 

1/ 

VH,M74LS161-1 
VH,M74LS163-1 
VH,M74LSI66 I 

// 

VH,M74LS2!/-1 
VH,M74LS221-1 
VH,M74LS244-1 

1/ 

VH,M74LS245-1 
VH,M74LS27/ I 
VH,M74LS273-1 

" // 

VH,M74LS293-1 
VH,M74LS32/-1 

" VH,M74LS367 1 
// 

" VH,M74LS373-1 
// 

VH,M74LS74/-1 
// 

VH,M74LS75/-1 
VH,M74lS86/-1 
VHIM74lS93/-1 
VH,M7438///-1 
VH,NE555/// I 
VH,SN7404//-1 
VH,SN7404N/-I 

// 

VH,SN7406N/-I 
VH,SN7414N/ I 
VH,SN74157/-1 
VH,SN74157N-I 
VH,SN75188N I 
VH,SN75189A-I 
VH,SP6102C002 
VH,SP6102C003 
VH,SP6102ROOI 
VH,TA7313AP I 
VH,TC4049P/-I 

" VH,TC4514P/-I 
VH,TL4558// I 
VH,UPDI990ACC 
VH,UPD7220D-I 

11 

VH,UPD765//-1 
VH,UPD8255/-1 
VH,2764//ACOI 
VH,2764//AC02 

" VH,2764//AC03 
11 

VH,2764//AC04 
1/ 

NO PRICE NEW PART 
RANK MARK RANK 

5· 49 AU B 
5- 50 BN B -
5- 51 AX ~ 10- 17 AP B 

f-------

5- 52 AZ B 
5- 53 AE B 

10· 18 AE B 
5· 54 AE B 
8- 25 AE B 
5- 55 AE B 
5- 56 AE B 
5- 57 AE B 
8- 26 AE B 
5- 58 AE B 
8- 27 AE B ---
5- 59 AH B 
8- 28 AH B - -
5- 60 AK B 
5- 61 AL B 
5- 62 AM B 
5- 63 AK B 
8- 29 AK B 

10- 19 AK B 
8- 30 AH B 
8- 31 AH B 
5- 64 AL B 

10- 20 AL B 
8- 32 AD B 
8- 33 AH B 
5- 65 AM B 

10- 21 AM B 
5- 66 AR B 
8- 34 AF B 
5- 67 AP B 
8- 35 AP B 

10- 22 AP B 
8- 36 AG B 
5- 68 AF B 
8- 37 AF B 
5- 69 AH B 

10- 23 AH B I 
11- 9 AH B I 
5- 70 AQ B I 

10- 24 AQ B 
5- 71 AG B 
8- 38 AG B 
5- 72 AE B 
5- 73 AF B 
5- 74 AK B 
8- 39 AE B ---
8- 40 AG B 

10- 25 AE B 
5- 75 AF B 
8- 41 AF B 
5- 76 AG B 
8- 42 AM B 

11- 10 AH B 
5- 77 AM B --5- 78 AM B , 
5- 79 AP B 
5- 80 BG B 
5- 81 BG B 
5- 82 BP B 
5- 83 AL B 
5- 84 AN B 
9- 122 AN B ---
9- 123 AW B --
8- 43 AF B 
5- 85 AT B 
5- 86 BS B 

10- 26 BS B 
8- 44 BR B 
5- 87 AY B 
5- 88 LM B I ~-I 
5- 88 LM B , 

--I 9- 124 BM N B 
5- 88 LM B 
9- 124 BM N B 
5- 88 LM I B ~ ________ 
9- 124 BM N I B i 



MZ-3500 

PARTS CODE NO PRICE NEW PART I 

RANK MARK RANK PARTS CODE NO PRICE NEW PART 
RANK MARK RANK 

VH,4164 I 50 H 5- 89 AZ B VRD-SU2EY824J 8- 52 AA C 
11 11- 11 AZ B VRN RT2EK102F 6- 111 AB N C 

VH,825IAC// I 5- 90 AY B VRN-RT2EKl05F 8 53 AA C 
VH,8253//// I 5- 91 BA B VRN-RT2EKI23F 8- 54 AB C 
VHPGL3PR2// I 5- 92 II"E B -- -- ----
VHPGL9PR2// I 1- 8 ' AC 

I 
E_ i-- ---

11 9- 6 AC B 

VRN RT2EK222F 6- 112 AB N C 
~T}EK472F 8- 55-!-AB C 

--

VRN-RT2EK912F 8- 56 -i\C - C 
- --
--

VRD-RV2EYOOOJ 5- 95 AA C VRS-PT3ABIOOJ 6- 84 AB N C 
VRD-RV2EYIOIJ 11- 12 AA C 11 6- 108 AB N C 
VRD-RV2EY682J 5- 105 AA C VRS PT3ABI02J 6- 70 AC N C ------
VRD STHYlOOJ 6- 77 AA N C VRS-PT3DBI02J 6- 104 AB N C 

11 6- 105 AA N C VRS PT3DBI52K 6- 7l AB N C 
VRD STHYIOIJ 5- % AA C VRS PT3DB680K 10- 32 AB C 

11 8- 45 AA C VRS PT3LB330J 1- 39 AC C 
IJ 9- 126 AA C VSP0080P-608N 2- 7 AN C 
IJ 10- 27 AA C VS2SA673-C/-I 8- 57 AE B 

VRD-STH Y I 02 J 5- 97 AA C VS2SA673-DI I 10- 33 AC B 
11 6- 78 AA N C VS2SC458KC/-l 5- 111 AD B 
IJ 6- 86 AA N C [X J 
IJ 6- 93 AA N C XBBSC26P04000 2- 20 AA C 
IJ 6- 97 AA N C XBBSC30P06000 2- 21 AA C 
11 6- 9B AA N C XBPSD30P06KSO 2- 22 AA C 

VRD-ST2EYI03J 5- 9B AA C IJ 5- 112 AA C 
IJ 9- 127 AA C IJ 9- 12 AA C 
IJ 10- 28 AA C XBPSD30P06KOO 2- 8 AA C 

( V R D-S THY I 04 J 5- 99 AA C 
11 9- 128 AA C 

11 9- 134 AA C 
XBPSD30P08KSO 1- 27 AA C 

V R D-S THY I 5 I J 6- 103 AA N C XBPSD30P08000 5- 113 AA C 
VRD STHY152J 6- 12 AA N C XBPSD30PIOOOO 2- 30 AA C 

IJ 6- 75 AA N C IJ 8- 58 AA C 
IJ 6- 91 AA N C XBPSD30P30KSO 1- 38 AA C 

VRD-ST2EYI82J 6- 90 AA N C XBPSD40P06KSO 1- 28 AA C 
VRD ST2EY220J 6- % AA N C XBPSD40P06KOO 1- 30 AA C 

IJ 6- 114 AA N C XBPSD40P06000 10- 4 AA N C 
V R D-S T 2 EY 2 2 2 J 5- lOO AA C XBPSD40P08KSO 2- 30 AA C 

IJ 6- 92 AA N C XBPSF30P06KOO 1- 16 AA C 
IJ 6- 94 AA N C XBTSC40P06000 1- 31 AA C 
IJ 9--129 AA C XBTSD30P04000 10- 34 AA C 

VRD-STHY272J 6- 85 AA N C XBTSF40P08000 1- 32 AA C 
VRD ST2EY33IJ 5- 93 AA C XCPSD40P12000 1- 33 AA C 

IJ 5- 101 AA C XNESD30-24000 2- 31 AA C 
IJ 6- 83 AA N C IJ 2- 33 AA C 
IJ 6- 89 AA N C " 8- 59 AA C 
IJ 6- 99 AA N C XUPSC26P06000 9- 21 AA C 
IJ 6- 100 AA N C XUPSC30P08000 9-- 22 AA C 
IJ 6- 106 AA N C XUPSD26P06000 2- 23 AA C 
IJ 8- 46 AA C [ 0 J 
IJ 10- 29 AA C OAEI0447100// 6- 125 AF N C 

VRD-ST2 EY3 3 2 J 5- 102 AA C OAElO447113// 6- 126 AD N C 
11 8- 47 AA C OAElO480387// 6- 127 AF N C -
IJ 9- 130 AA C , OAEI0500623// 6- 129 ' AM N C 

10- 30 C-- - -
IJ AA 

VRD STHY333J 5- 103 AA C 
IJ 6- 73 AA N C 

() 
OAEl0504917// 6- 138 AR N C 
OAEl0504933// 6- 139 AW N C 
OAEI0507778// 6- 130 BQ N C 

IJ 6- 74 AA N C OAEI0507781// 6- 131 AQ N C 
11 9- 131 AA C OAElO518482// 6- 128 AV N C 

VRD-STHY390J 6- 102 AA N C OAElO526940// 6- 133 BM N C 
11 6- 113 AA N C OAEl0527981// 6- 132 AX N C 

VRD-ST2EY391J 6- 87 AA N C OAElO531087// 6- 140 AQ N C 
VRD-STHY 3 92 J 6- m AA N C OAEI0538909// 6- 147 AW N C 
VRD-ST2EY4R7J 6- 80 AB N C OAEl0538912// 6- 148 AW N C 
VRD-ST2EY470J 5- 94 AA C OAEI0543486// 6- 134 AY N C 
VRD STHY47IJ 6- 88 AA N C OAE2049044S// 6- 142 AC N C 

IJ 9- 132 AA C OAE20510574// 6- 137 AC N C 
VRD STHY472J 6- 107 AA N C OAE20512336// 6- 145 AM N C 

IJ 8- 48 AA C OAE20521194// 6- 141 AA N C 
VRD-STHY561 J 5- 104 AA C o AE 2 0 5 2 7 9 7 8// 6- 144 AG N C 
~-STHY6 81 J 6- 95 AA N C OAE22830579// 6- 136 AC N C 

11 fr 109 AA N C OAE22831688// 6- 143 AR N C 
IJ 6- 110 AA N C OAE23594924// 6- 146 AC N C 
IJ 9- 133 AA C o A E3 0 I 09066// 6- 4 AE N B 

VRD SU2EYIOIJ 8- 49 AA C 1/ 6- 5 AE N B 
VRD-SU2EYI52J 5- 106 AA , g+-------VRD SUHY39IJ 8- 50 AA 

IJ 6- 14 AE N B 
11 6- IS AE N B 

VRD-SU2EY470J 5- 107 AA g -t-- - -----
11 10- 31 AA 

VR 0- 5 U 2 E Y 6 8 I J 5- 108 AA W----------VRD SU2EY82IJ 5- 109 AA C I 

OAE30116729// 6- 68 AK N C 
11 6- 69 AK N C 

OAE30 120456// 6- 58 AC N C 
1/ 6- 60 AC N C --------

~_-SU2EY822J 5- 110 AA C -1- --------
11 8- 51 AA C I 

OAE30 120524// 6- 47 AC N C 
1/ 6- 56 AC N C 

l7 



MZ-3500 

PARTS CODE NO PRICE NEW PART 
RANK MARK RANK PARTS CODE NO PRICE NEW PART 

RANK MARK RANK 
-OAE30 120524// 6 65 AC N C o 0 P A 8 K F I I 5 A/ / 9- 50 AT N C --

If 6- 66 AC N C 00PCH52203A// 9- 39 AC N C 
OAE30120650// 6- 44 AG N C 00PKCCI0901 Z 9- 27 AG N B 
OAE30121866// 6- 36 AN N B 00PKFl10901-Z 9- 25 AG N B 
~AE30121921// 6- 25 AC N B 

If 6- 26 AC N B 
00PKFlll90 I-Z 9- 26 AH N B 
OOP08KFOI8B// 9- 28 AN N C 

If 6- 28 AC N B 00PI6KF005A// 9- 37 AC N C 
If 6- 29 AC N B 00PI9KF005A// 9- 35 AC N C 
If 6- 34 AC N B 00PI9KFOO7A// 9- 36 AC N C 

OAE30121947// 6- 22 AF N B 00P2IKFOO8A// 9- 31 AD N C 
OAE30 129460// 6- 48 AC N C OOP2IKF009A// 9- 33 AF N C 

If 6- 49 AC N C OOP21KFOI3A// 9- 32 AD N C 
If 6- 50 AC N C 00P2IKF014A// 9- 34 AC N C 
If 6- 59 AC N C OOP23KFOOIA// 9- 46 AC N C 

OAE30143284// 6- 82 AC N C OOP23KFOIIB// 9- 29 Al N C --
OAEJOI43572// 6- 42 AC N C OOP23KF014A// 9- 47 AC N C - -

If 6- 43 AC N C OOP25KFOO6B// 9- 30 AM N C 
OAE30159870// 6- 35 AY N B OOP25KFOO7A// 9- 48 AC N C 
OAEJOI64409// 6- 57 AC N C OOP25KFOO8A// 9- 49 AC N C 

If 6- 67 AC N C OOP27KF021A// 9- 38 AC N B 
OAEJOI65262// 6- 37 AH N B OOP29KFOO6B// 9- 44 AK N C 
OAEJOI65576// 6- 52 AG N C OOP29KFOO7B// 9- 45 AH N C 

If 6- 53 AG N C OOP80D9E43000 9- 42 AQ N C 
OAE30167370// 6- 17 AT N B OOP85Y2K56000 9- 40 AH N C 
OAEJOI69653// 6- 45 AC N C OOP85Y2K60000 9- 41 AH N C 

If 6- 54 AD N C 
If 6- 55 AD N C 

OAEJOI70008// 6- 61 AG N C 
If 6- 62 AG N C 

OAE30195258// 6- 64 AG N C 
OAEJ 0 2 0 0 7 74// 6- 30 AG N B 

If 6- 31 AG N B 
OAE30213525// 6- 63 AG N C 
OAEJ0216904// 6- I AS N B 
OAEJ0221517// 6- 7 A l N B 
OAEJ0221520// 6- 8 AH N B 
OAEJ0221546// 6- 18 AH N B 
o A EJ 0 2 2 7 2 36// 6- 46 AD N C 
OAE30250326// 6- 33 AG N B 
OAE30258784// 6- 6 AX N B 
OAE30261658// 6- 21 AD N B 
OAE30263025// 6- 2 AD N B 

If 6- 3 AF N B 
If 6- 9 AD N B 
11 o- Il AD N B 
If 0- 12 AD N B 
I! 6- 13 AD N B 
I! 6 19 AD N B 

OAEJ0269430// 6- 20 AY N B -
OAEJ0272391// 6 381 AP N C --
OAEJ0279844// 6- 16 AH N B 
OAEJ0280671// 6- 51 AE N C 
OAEJ0362052// 6- 10 AD N B 
OAEJ0362081// 6- 24 AD N B 
OAEJ 0 3 7 9 0 2 9// 6- 27 AD N B 

I! 6- 32 AD N B 
OAEJ0490940// 6- 101 AE 
OAEJ0491169// 6- 76 AE N C 
OAEJ0499831// 6- 23 AD N B 
OAEJ0500979// 6- 116 AH N A --
OAE30500982// 6- 117 AW N B 
o A EJ 0 5 0 I 8 6 8// 6- 81 AC N C 
o A EJ 0 5 0 8 0 49// 6 79 AG N C 
OAEJ0508528// 6- lI8 BP N B 
OAEJ0508531// 6- 118 BY N B 
OAEJ0508557// 6- 120 AX N C 
OAE30508560// 6- 121 Al N C 

If 6- 123 AX N C 
OAEJOS09721// 6- 39 AG N C 

If 6- 40 AG N C 
OAE30509941// 6- 116 AG N A 
o A E 3 0 5 I I 3 5 3// 6- 38 AP N C 
OAE30515469// 6- 119 AR N B --
OAE30523370// 6- 41 AP N C 
OAE30564740// 6- 124 AP N C --o A E 3 0 5 6 6 3 5 3// 6 122 AX N C 
00 P A 7 K F 095 C/71 9- 51 BX N C I 
o 0 P A 7 K F I 02 B/ / I 9- 51 BX N C 
o 0 P A 7 K F I 03 B/ / I 9- 51 BX 

---~ 

N C 
~-

00PA7KFI04B// I 9 51 BX N C 

-]K-
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