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1. SPECIFICATIONS

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

MZ 3500

Outline

1) High speed processing using multi-CPU

2) Built-in mini floppy disk

3) Built-in printer interface and RS232C serial interface

4) Connection of up to two video displa\ .inits (separate graphic display or overlaid display possible on two individual eolor

monitor units)

5) Permits the use of standard CP/M

Model 3530 incluse a single double-side, couble 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 Multi-CPU processing ZB0A microprocessor x 2
P 1 M
ROM L BK Byte RO
C,G 8K Byte ROM
For main CPU 64K Bit DRAM x 16 chips or 8 chips 1
MEMORY RAM For sub-CPU 16K Bit SRAM x 4 chips
Shared RAM 16K Bit SRAM x 1 chip
VIDEO 16K Bit SRAM x 1 chip
RAM 4K Bit SRAM x 2 chips
LSl Memory mapper TH | SP6102R001
Custom LSI CSP-1 | SP6102C002
fREru eI CsP-2 | SP6102C003
GDC CRT controller uPD7220
/o FDC Floppy disk controller | uPD765
PIO Parallel 1/O port 8255
sio Serial 1/O port 8251
TIMER Counter 8253
CLOCK Clock uPD1990AC
Screen structure BO characters x 25 lines, 80 x 20, 40 x 25, or 40 x 20
Elements 8x16,8x8
DISPLAY Attribute Reverse, blink, line (horizontal, vertical)
Colors 8 colors on each character and background color
\IF 2 channels (applicable CRT: 640 x 400, 640 x 200, B/W or color).
One double-side,
MZ353X double density 256 bytes/sector, 16 sectors/track, BO tracks/disk
fioppy disk
MFD
Two double-side,
MZ354X double density Built-in interface for optional MFD.
floppy disks
Light pen
Other I/F Keyboard | Dedicated keyboard =" ) ]
Printer Centronics interface
RS232C No protocol, asynchronus mode, 110 to 9600 bps, half-duplex
?ut::trions Speaker (500mW) Battery backup clock HALT Sw Speaker volume control
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
Basic CP/M
i Expanded CP/M
Intstruction Manual
Accessories | master floppy disk
power cord
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1-2. MZ-1K01 (Keyboard) specification

" MZ1K02: U.S. keyboard (ASCII) MZ1K03: U.K. keyboard (1SO).
Qutiine MZ1K04: German keyboard MZ1KO05: French keyboard
_ Keyboard controller 80C49 or 8749
LS,
CMOSIC 4049 x 2, 4514
Sculpture key Mechanical contact key, with life of 10,000,000 operations.
Keys (98] Alphanumeric keys 61 Ten key I 15 l Function keys | 6 ! Definable keys 10
Mode switch 1
For data transfer with the CPU (serial) and power supply (transmission under 15,000 baud)
Interfacing cables
Specification Use of coiled cable with 8-pin DIN plug
Repast Ranétion Autc:matu: repeat Dlﬂ:ul'! 0.64 seconds after 2 Viorliey sohiaust
Other continuous depression of the same key.
Indicators (4 LED’s) | POWER, Alphanumeric keys
Molded ] Color Office gray
Cabinet
Size (W x H x L) 467x35x190 | Weight | About 1.5kg (3.3 Ib)
Keyboard layout
R~ R T S VS T i

Refer to the page 7 IN "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.

MNumber of slots: 4 slots

Slot connector: 60-pin edge connector x 4

Specifications Area of the slot inserting option board: 1405 x 140

Slot for option and slot number

Slot 1 Slot 2 Slot 3 Slot 4
(exanzs-izasglsAMl 9 o
SFD I/F (o] (o]
Expansion RS232C (o] (0] o (o]
GPIO o] (@] o o
(EEE 1/F) & o o o




1-4. MZ-1R03

Expansion unit

—1

Screw (1)

Screw (2)

MZ 3500

)

Screw (2)

-6

Screw (1)

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.
GODC | Graphic controller uPD7220
LS R :r:nt:::-inl 16KDRAM x 16 (32KB)
(optional) 16KDRAM x 32 (64KB)
Specifications VIDEO RAM 32KB 96KB
(basic) {maximum expansion)
Graphic functions 640 x 200 640 x 200 dots 640 x 200 dots
(Colpt_’ must be green monitor Two screens Six screens
= gl 8 640 x 200 / 640 x 200 dots
video unit is in use) color monitor Two screens
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
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1-6. MZ-1R06

Optional board for memory expantion of the MZ-3500 sries CPU. with this option the main memory (RAM) can be expanded
Outline up to a maximum of 256 KB.

This option plug into the expantion box in slot 1 or 3.

) Basic 64KDRAM x 8 (64KB)
Specifications Expansion 64KDRAM x 8 (128KB)
Memory and user z Using eight 64K RAM's
e Main CPU only |Use of MZ-1R06 on the MZ-1R06
Total capacity of
the main CPU RAM| 128 KB . 256 KB
SYsTEM| . = Cn
BASIC | AREA Shn
(RAM
BASE) | SoER 80 KB 128 KB 208 KB




1-7. MZ-1D07

MZ 3500

Qutline

High resolution MZ-3500 series 12'' green monitor

Specifications

Video tube

Type

Non-glare green

Size

12", 90° deflection

Fluorescent color P39 (green, long PERSISTANCE)

Display capacity

Total number ot
display characters

2,000 characters

|80 characters x 25 lines)

Display capacity

640 harizontal dots,
400 vertical lines

Display size 220 x 145
y Method rSeparate input, TTL level

Input signals -

Horizontal | 20.86kHz | Vertical [ 47.8 Hz
Power supply 29W power consumption

Molded —[ Color I Office gray
Cabinet

Size (W x H x L) l 324 x 310 x 356 —] Weight ] 7.2 kg
Adjusting knobs 3 —[ Vertical synchronization, contrast, brightness
Accessories CPU connection cable and power cord and Tilt stand

=

(=

222

308
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1-8. System configuration of Model 3500

12" green
monitor
MZ-1D07
12" color
monitor
MZ-1D08
Keyboard
MZ-1K02
MZ-1K03
MZ-1K04
G-RAM G-RAM MZ-1K05
MZ-1R04 MZ-1R04
Light pen
MZ-1X02
Printer
GRAM Board MZ-1P02
MZ-1R03 Cable
| Mz-1c16
Color inkjet
printer
MZ-1P04
: _____ = |
Printer 1
| CE332p
w S, TR
--J g — -
! printer
} 102824€ |
Wi i J
Model-3531*
Cable Option MF
MZ-1C07 Pt
Option MFD ;__._ -—q
— MZ-1F03 Cable Opti 1
j Option MFD
MZ-1C06 } CE-331M |
| SRR |
— RS232C I/F
[ | Mz-1E01 Cable
MZ-1C05
GP 1/0 Cable
MZ-1E02 MZ-1C19
Expansion
unit
MZ-1u02
SFD IF Option SFD Option SFD
MZ-1E03 MZ-1F05 MZ-1F05
Option RAM o—
P ption
. s MZ-1R07
Model-3541 = Model-3531 + MZ-1F03 MZ-1R06
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2. SOFTWARE (MEMORY) CONFIGURATION

Memory will be operated under four states of SDO ~ SD3,
depending on the hardware and software configurations.
In the paragraphs to follow, description will be made for
those four states.

2-1. SDO (INITIALIZE STATE)

SDO 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 SD1, SD2, and SD3.

MAIN CPU SUB CPU
MA3 0 0 1
MA2 0 0 1
MA1 0 0 1 MS1=0 (L)
MAO 0 1 1 MSO0=0 (L)
FFFF : v e 3 ===
2 (COM) |
\\ ! |
\\ |
|
\\ !
|
\\ ]
RAMA RAMA \\ I |
\\ 1 |
\\ | I
\ ! !
- €000 il % 1 | t
BFFF \\ |
|
\\ | I
\\ | |
RAMA X | '
1
\\ I .
\\ | I
|
3 \\ 1
8000 o
TFEE [ \\ :‘“ i
i ' Rom :
W\ V(SPAPE) !
\y 1 |
\ | |
RAMA \ 51-")1-'1-*
N[ sh ey
o RAM sclsoqg
\ FFF
\ RAM sg 0
2 \\ RAM 3?3}"
4000 \ SA Fo
3FFF 1 \
! ; \\
| | \
| ROMB , \\
| 1 \ 2?’2FF
2000 | — RAM(COM} 2000
L e = 1 FFF
ey LU ROM
OFFF ey S, ] 1PL
ROM e RS
5 1PL S S e
0000 = 0000
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Operational description !

(1) Upon reset after power on, the main CPU loads the (2) The main CPU then terminates resetting the sub-CPU
contents of the initial program loader (IPL) into RAM and starts the sub-CPU. At the same time, the ROM-
starting at address 4000H, during which time reset is IPL is assigned to the sub-CPU.
applied 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.
TIMING OF RESET SIGNAL
/
| 1
SYSRES —:—I Signal generated from the
| ? CR network and power supply.
i
SK ES-"'-%—4" Output signal from the main CPU port.
I & :
E ,l.
| START OFF
[
I
MAIN CPU 8. Main CPU reset time
START b. Main CPU IPL load time

Memory Map Data:

1. ROM-B is tested to determine if ROM's are present. 4. Memories other than described above cannot be accessed

2. The ROM-IPL functions under control of the main CPU under the SDO state.

at first, but later it functions under the sub-CPU after 5. Bank select, MAD~MAZ3, is used within the address range
the IPL program has been loaded in RAM. of COOOH-FFFFH.

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

CPU.
INITIALIZE FLOW START

{Amign ROM-IPL)

INITIALLTZAE END

Ms1=1

MsO =]
CIFM OSTART Mal =1 SEIs STAR

v

SEhos ~ 1Ak

— 8 -



S

ROM-IPL

1.

An 8KB ROM (2764 or mask ROM equivalent) is used
for the ROM-IPL.

. 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.

. The CPU starts from address 0000(ROM address 10000).
. 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.

. 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. SD1(SYSTEM LOADING & CP/M)

SD1 determines which operating system is in use. The
system is loaded in the CP/M (Control Program for Micro-
processors) mode.

NAIN CPu
Fl-‘fFF
RAM( COM
i \
LY
My
\
T
W\
AN
A
| 4 Ay
\\
A
\
\‘\
5 \
Ny
\\\
\
L 2 Ny
‘A
A
A\
|
i 2]

i
|
|
j

i

MZ 3500

Main CPU logical address (during IPL operation)
Logical eddress of the sub-CPU

|

ROM physical address

4

anonn

0FFF 1FFF 1 FFF A
0800 1800 1800
07FF 17FF 17FF
ROM I1PL
0000 1000 1000
8KB
O0FFF O0FFF
0800 0800
07FF 07FF
0000 | 0000 || ¥
MSI1=0(L)
MSO0=1(H)
SUB CPU
r""""l
I
I
|
1
" 1
I
: !
i |
| ]
l l
| I
1 1
! |
: 1
TR
1
1 1
1 1
1 I
1 1
] ]
I 1
I 1
5FFF
RAM sp ggg;
RAM sc i‘?”?
RAM sg 2
1800
RAM sa |47FF
% 4000
A
\\
1) 2TFF
\WIL’I:H) 2000
1FFF
ROM 1 PL )



MZ 3500
Operational description
(1) As soon as the sub-CPU is started, it initializes the 1/O “1” of track 0" of the floppy disk, it loads the 10CS
port and waits for program transfer (IOCS) from the and bootstrap routine to the sub-CPU.
main CPU, This 10CS (Input Output Control System) (3) The bootstrap program is loaded next.
is the program resident at address 4000H-5FFFH. {4) The bootstrap program determines memory allocation.

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

Communication between Main and SUB CPU

READY
MAIN BUSRQ o SUB Y
CPU =i . BUSRQ 'L~ Output
A BUSACK CEG
e —0 rb—
Y
COM COM RAM Set

RAM #

BUSRQ 'H OUTPUT
* (ISOLATIGN OF COM RAM)

2:3. SD2 (ROM based BASIC)
SD2 is active when “SHARP BASIC" is executed via ROM.

MS1=1(H)
MAIN Cru M50=0.L) SUB CPU
MAZ 0 0 0 0 (] 0 0 0 1 1 i 1 1 1
RAM
BANK MAZ 0 0 0 0 1 1 1 1 0 0 0 (i} 1 1 1
SELECT | MA1 0 0 1 1 0 0 1 1 0 0 1 1 0o 0 1
MAD 0 1 0 1 0 1 0 1 0 1 0 ] 0 1 1
i T O I SR S Ll Foee)
\ I I
Wi ] (]
EAMa KAMB K AML KAMD (XY " i
W
gggu_ 4 1 1, 2, 3; 4 T (I 1 1y 23 3, 4 W | 1
F : W ! !
"W ] 1
AR | ]
"W | 1
3 AR Y
= v i
W L
\ RAM SD
\\ RAM
\‘ RAM _SB
900 2 Vi [RAM_SA
133 b3
§ |romB| [roMc| |romD| [ROMI Ilmuz ROM3| |ROMA4 \
2020 | RAM( COM
1FFF
§ |roma ROM 1PL
0000
MOZ 0 0 0 0 1 1 1
MOI 0 0 1 i 0 1
MOO 0 1 0 1 0 1 0

1. Bank select, MAO~MAZ3, is effective for memory area CODOH-FFFFH.
2. Bank select, MOO~MAZ, is effective for memory area 2000H-3FFFH.



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.

MS1=1(H)
MAIN CPU MSO=1(H)
MAZ 0 0 0 0 0 0 0 0 | 1 | 1 1
BA:::' MAZ 0 o 0 i ) 1 | 1 g W g @ 1
SELECT [MA1 0 0 1 1 0 0 | | 0 0 1 1 1
MAO 0 1 0 1 0 1 0 1 0 1 0 1 1
FEEE T T T T | T 1 T m\
{ i\
RAMB RAMC RAMD W
AN
co0o 1 2y & & 1y 25 8 A g #n By A W
F Ay
Ny
\\\
O
. 8 W
\‘\
\
\\
\
2
L | :
u RﬂMLﬁ e ROM1| [roMzl [rROM3| [ROMs
1eepf MG—dla 4
IL
0000
ROM (MOZ 0O 0 0 0 1 1 !
BANK <{MO1 0 0 1 1 0 0 1
SELECT (Moo o 1 0 1 0 1 0

1. Bank select, MAO-MA3, is effective for memory area COOOH-FFFFH.
2. Bank select, MOO-MO?2, is effective for memory area 2000H-3FFFH.

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

5UB CPU

MZ 3500

- e Wm = oEm mm

R
S

ROMS

ROM BASE
OF THE
SUB CPU



3-1. Block diagram

3. CPU AND MEMORY

1) Relation between MMR (Main Memory Mapper) and

main memory.

SEMI CUSTOM
LSt DRIVER MED
- - - ——{ RECEIVER
MEMORY 7Y : | EE e | N - . - -
|—{|J|—l MAPPER I Tortion | | ROM OPTION | 1 I
I I |
|0 32MHz 1 MFD
RAM T
CLOCK G, [0 16MHz {shKn D zg:émsm : l VFO | : :
4 MHz I BKBE2) I ¥
or BKB¥{ OPTION
3 t (. 1 b edisia e
It 1l M
0200740 .____ﬁ..h....._l Ty S————y
-/ RAM128B s | |
765 : SLOTI |
MAIN I |
cre | | SLoT2 I
. MUIL | PLEXER ] £ |
e r——<)
BUS } |
7= H0A DRIVER|D +
ICTRL | BUFFER | 1 SLOTA ]
I L
1 1 1 |
MPXR COMMON RAM ROM 1PL RAM or ROM | ] |
ZKB BKB B . SLOTA |
e
SUR Cru AS ] l I | s '
7-soa [0S . - il B T SR
CTRLS i o
B e 11
MIWER o 7220 . CININTER INPUT PORT PO
SOURCE s ! Il G e " | 8251 = | 8258 LS244 R256 P -
—0 +12V l_ ! | | !
VIDE(D RAM ! | 1 | S | I e !
CHARACTER . IR 2Kx 12 I GraPuHIC e |
BKE OFTION |
I | [ |
| | | KEY |
VIDED RAM | CUONTRUOLLER (=]
] 32KRB | | OIS |
| |
: I ‘L ' 3 ] I !
s VIDED RAM | = " .
DRI VER CALENDER . ; y
| i | RECE | VER CLOCK AMY IRIVER I | !
's 1 19800 | I
I K'Y
Lnl vineo kaM e I |
CHTL ] AZKH | = Ug | |
MOEMREL K RAl e 2T L J ;
ORI A0 % 400 P S | O | wz 1xor |
RESOLUT LON ol |
? i PRINIER, foh I EYf 105
SEMI CUSTON RS-282C I/F L KEY POARD )
LS CSP-2 music -—e - - -
SE—
SEMI CUSTOM
LS1 CSP=1 (B
CRT2

0058 ZN




3-2. Main CPU and I/O port

MZ 3500

This paragraph discusses main CPU 1/0

Connector port select and addressing.
1FC2 The address output from the main CPU
[, A2 ! = is decoded in the 74LS138 to create the
I/ AZ e D-—}—o : select signal, s 3
@ ©SFOC | w describes address map an
u Ad e A ;ri;:ael fEen':tions. d
. o v2 p—-©TosF :
N ig j)—c G2A Y3 D———:O INTR :
¢ |
P 10RQ va oP—© i
U O G2B |
Y5 P— O MFDC |
1 v6 o—-@ Towr |
Mot
Y7 D—O TOAB( MEMORY MAPPER)
7415138
ADDRESS
Signal name Description
A7 ABE A5 A4 A3 A2 A1 AO0| HEX
0O o0 0 0 O O O 0O 00
0O o 0 0 O O O 1 01
2 L NOT USE
1 1 1] 1 1 1 1 0 DE
1 1 1] 1 1 1 1 DF
EOQ
1 1 1 A N T O = NOT USE
E3
E4 SFD interface FDC chip select.
N PR RN MR A R ~ SFDC (UPD765) A0 used for RD and WR.
E7 A1 is ""don’t care"".
EB
1 1 1 0o 1 D X X -~ 10SF SFD interface 1/O port and DMAC chip select.
EB
g = Interrupt signal from the sub-CPU to the main CPU.
1 1 1 0 1 1 % R ~ INTR
CE Flipfiop resetting signal.
FO
1 1 1 1 0O 0 X X ~ NOT USE
F3 =
Fd
1 1 1 1 (1] 1 X X ~ MFDC (UPD765) MFD interface FDC chip select,
F7
FB MFD interface 1/O port.
D [ Sl MR R i R ~ 1OMF A0 used for RD and WR.
FB A1lis“don’t care’.
FG
et 1/O port select in the memory mapper.
R S G e R T R ~ 10AB (MEMORY MAPPER) .
. AOand A1 used during RD, WR.
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3-3. Sub-CPU and 1/0 port

Shown at the left is the circuit used by
7 SO7T the CPU to select the 1/O ports. The gut-
AS6 3 i o EOE N put address from the sub-CPU is decoded
ASS 5 Y6 fp—— Graphic option by the 74 L.S138 10 create the select signal.
B 10 S05 Shown below is the address map and
SuB AS4 Y§ PP CsP-1,C5P=2 select signals.
CPU A 11 S04
4G Y4 p———— Input port select (LS244)
_ﬁ!‘)?'_-f'c G2A Y3 DIZ_S_Q;:_' &5..@
5,_05 G2B Y2 p2_3% 8258—-CS
l 6 y1 p= L ®51-CS
Y0 C}!s——?(n-—b MAIN CPU-INT
T4LS138
lower 'Q_
o - O~ - 0|~ - O~ =0 v
aégééggggggé,%?,s_ff Signal description
upper
w
@5501234557891\3(:0&!’
0000 0 |«—— SO0 | Output signal to set the flipfiop 1o apply interrupt {INTO) to the
main CPU. Enables communication between CPU's.
8251 510 chip select. 5
0001 1 |=—— 501 8251 ————— | ASOis used for data control selection,
AS1, AS2, end AS3 are “don’t care”’,
8253 counter chip select.
0010 2 S0Z 8253 ASO and AS1 are used for programming during write.
AS2 and AS3 are “'don‘t care’’,
8255 PIO chip select.
0011 3 §03 8255 ASO and AS1 are used for port/control selection.
AS2and AS3 are “‘don't care”’,
8-bit input port.
0100 4 S04 input port select Used for read.
AS3 are "‘don’t care”,
CRT control 1/O port chip select.
0101 5 505 AS1, AS2, and AS3 are used for write.
ASO is “'don’t care”.
UPD7220 (graphic) chip select.
0110 | 6 506 ASO is used for read and write.
AS1, AS2, and AS3 are ""don’t care”’.
UPD7220 {character) chip select.
011 7 S07 ASO is used for read and write,
AS1, AS2, and AS3 are “don’t care”.
1000 8
1001 9
1010 A
1011 B p
1100 c NOT USE
1101 D
1110 E
1111 F




3-4. Memory mapper (MMR) SP6102R-001
1) Block diagram

ADDRESS BUS
AD,1.13,

COAB

CONTROL BUS

=
™
=
0O

45
%

DATA BUS
DO ~D7

MZ 3500

o]

AlS

AlS

Memory mapping logic

Al4

Al4

.

Al3

Ald

Al
A0

COAB

COAB

=

MREQB

MREQE

RFSH_

RFSH_

1/0

PORT
LOGIC

T,

DO~T

ouT
*FF

ME2

ME1

ouTt
*FE

BANK SELECT
SIGNAL

MA3 o

M
MA1

L

MAQ

BUER |
MO2

MO1

MO0

5T

r

|

ouT
*FD

SRES

i

L

MS1

MS0

STATE
SWITCHING

ouT
*FC

El

SRQL

ROM_TTT_

RAM COM

» ROMIPL

IN
*FE |

SYSR

WAIN
TIMING
GENERATOR

CLK

IN

———
_ SRDY

»
>

SUB CPU RESET

sue CPU

BUS REQUEST

SW4_

suUB CPU
READY

SWwa
Sw2
SW1

SEC

FROM
DIP
) SW

FD3
FD2
FD1

4

<« SACK

SUB CPU

ACKNOWLEDGE

*FF

INP2

NP~ |
INTB

» TO RESET

INTERRUPT
PRIORITY
ENCORDER

El

2,
-

z
9
[y~

INT3

INT4
INTFI}
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2) Memory mapper (MMR) SP6102R-001 signal description

Polarity R
Pin No. INJOUT Function
Signal Name
—_ —
1 ST IN Main CPU DRAM output buffer (LS244) switching strap.
2 DO
Bidirectional main CPU data bus,
L il i (Data bus 0 ~ 7)
ata -
9 D7 s
10 A15 Main CPU address bus.
-~ o 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)
in CP dress bus.
13 A1 IN Main CPU address bu

Used in the 1/O port select logic of the MMR to assign device number.

Sub-CPU bus request signal.

e After power on: Halts the sub-CPU.

14 SRES ouTt e After write command (LDA-B0H: OUT#FD) by the main CPU: Starts the sub-CPU.

This signal is issued after transfer of the main CPU program contained in the ROM-IPL.
(Sub CPU Reset)

Sub-CPU bus request signal.
e After power on: Resets bus request to sub-CPU.
o After write command (LDA-02H: OUT#FC) by the main CPU: Place bus request to the sub-CPU.

15 SRQ ouTt
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 sub-CPU.
{Sub CPU Request)
16 AR13 Address signal to the main CPU dynamic RAM.
~ ~ ouT The main CPU address signals,A13-A15, merged in the memory mapping logic circuit to produce
18 AR15 AR13-AR 15, This is means by which the 4 basic and CP/M memory maps are made, along with MS1
and MSO.
BASIC interpreter 32KB mask ROM chip select signal.
19 R32 ouT Valid when SD2 is active (Sharp ROM based BASIC). Command {LDA-02H OUT 3FD)

{ROM 32K select)

Internal MMR 1/O port select logic signal.

20 I0AB IN Goes low by the command IN/OUT #FC-#FF,
(Input/Output Address)
f i I f
2 SROY iN Input of ready signal from the sub-CPU,
(Sub CPU Ready)
Chip select signal issued from the main CPU to the 8KB mask ROM.
22 ROPB ouTt Valid with SDO active (initialize state).
(ROM ipl)
23 ROAB Chip select signal for four chip BASIC interpreter 8KB EPROM (A, B, C, D).
e ~ ouTt Valid with SD2 active (Sharp ROM based BASIC).
26 RODB *R328 (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).
e e 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 main CPU must write a command in the shared RAM a bus request is issued first, 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~
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Polarity
Pin No. IN/OUT Function
Signal Name
b e Main CPU 128K 8 dynamic RAM output buffer (LS244) output enable signal.
32 RF1B ouT
{(RAM buffer 1)
o Signal identical to RF1B. For option RAM
33 RF28 ouT
(RAM buffer 2)
Wait signal to the main CPU,
34 WATB ouT [One wait cycle is applied during the memory fetch cycle of the main CPU. It consists of one clock
period). (WAIT)
Chip select signal issued from the main CPU to select the RAM shared by the main CPU and
35 RCMB ouT the sub-CPU.
(RAM Common)
o TiEe i Interrupt input from the UPD765 FDC (Floppy Disk Controller).
(Interrupt from Floppy)
37 708 N Interrupt input from the sub-CPU,
(Interrupt from No. 0)
i 38 IT1B
’ N Interrupt input from slot 1 or 2,
39 5 (Interrupt from No. 1, 2)
pE—— M i | f h in CPU,
40 T - emory request signal from the main C
(Memory Request)
41 WRE IN Write signal from the main CPU, )
{Write)
42 IT3B
IN Interrupt input from siot 3 or 4.
— Inte t from No. 3, 4
43 TT4B Hrsmesyp Sioee J
Input from the FDD (Floppy Disk Drive) assignment dip switch (A), No. 1.
44 SEC IN *See the dip switch description, provided separately,
(Section)
45 GND IN Ground
46 Vee IN 5V supply
47 SwWi1 ; : :
2 N Input from the systemn assignment dip switch,
| \ 48 sw2 *See the dip switch description, provided separately.
Main CPU add b
49 AO |N N ‘ ress bus o ) y
Used in the 1/0 port select logic in the MMR to designate device number.
50 AFh i Refresh signal from the main CPU.
(Refresh)
51 sSw3
R - IN Input from the system assignment dip switch,
52 Swa *See the dip switch description, provided separately.
53 GND IN Ground
54 FD1 o Input from the system assignment dip switch,
*See the dip switch description, provided separately.
55 Vee IN 5V supply.
- FD2 o Input from the FDD assignment dip switch (A), No. 2.
*See the dip switch description, provided separately,
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Polarity
Pin No. INfOUT Function
Signal Name
System reset signal.
57 SYSR IN Used to reset 1/O port in the MMR.
{System Reset)
58 £D3 N Input frorrt the .svtem assi.gnrnent dip-switch,
*See the dip switch description, provided separately.
Shared RAM select signal. R
59 COAB IN Address of the shared RAM is # FB00-#FFFF for the main CPU,
(Common RAM Address)
Select signal for BKB area allocated to slot 1,
60 RO1B ouT Valid when SD2 is active (ROM based BASIC) and SD3 (RAM based BASIC).
(ROM 1)
61 GND IN Ground
62 Vee IN 5V supply
& RO Select signal for 8KB area allocated to slot 2 or 3.
64 AO38 ouT Valid when SD2 is active (ROM based BASIC) and SD3 (RAM based BASIC).
(ROM2, 3)
o i f h i PU.
65 ROB IN Read signal from the main CPU
(Read)
ignal generation clock.
66 CLK EAIT signal ge
{Clock)
Select signal for 8KB area allocated to slot 4.
67 RO4B ouT Valid when SD2 or SD3 (RAM based BASIC) are active.
(ROM 4)
RAS/CAS address switching signal for the main CPU DRAM.
68 MPX ouT High: Row address Low: Column address
{Multiplex)
69 GND IN Ground
CAS (Column Address) signal for the main CPU 64K DRAM.
70 CASB ouT *Refresh for the RAM only.
(Column Address Select Buffer)
71 GND IN Ground
. i h i ,
72 NTE ouT Interrupt signal to the main CPU
(Interrupt)
73 Not used




MAIN CPU
1/0 PORT IN MEMORY MAPPER

ADDRESS
A7[A6[A5[ad ] As[A2][AI[A0[HEX [DBUS] 170
TELERERL A PTR ..
Do El
D7 SRES
111 111 0 1|Fp|DI MS1
DO MS0
D7 MA3
D6 MA2
D5 MA1
D4 | out | MAO
D2 MO2
D1 MO
7 F %3 1% 1 eEe | De MO0
D4 SW4
1 D3 SW3
D2 IN SW2
D1 SWi1
DO SEC
D7 FD3
D6 FD2
D5 FDI
1 111111 t|FF|D4| mn | SRDY
D3 SACK
D2 INP2
D1 INP1
DO INPO
D7 ME2
ouT
D6 ME ]

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

5 except for SRBQ that goes high.

2. Noted with a star mark “&"* are input/output signals, and

rest of others are processed in the LSI.

#1 1/0 port output of ME1 and ME2 uses the memory at

the addresses.
ME2 - 8000 ~ BFFF
ME1 - 4000 ~ 7FFF

When ME1 and ME2 are in high state, RSAB (RASA) is
inhibited during memory addresses in RAM-A that
correspond to overlayed addresses for ME1 and ME2.

This is not true during SD1 mode.

AR e =

— 23 —

<51

1

J\

\ A [ % % B % % 2 B d B,
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MZ 3500

SRQA: Bus request from the main CPU 1o the sub-CPU.

Sub-CPU reset signal

Memory system define

Bank select signal to memory area of CO0O0-FFFF.

Bank select signal to memory area of 2000-3FFF,

System assign switch

Ve Yo o

FD assign
4 (sws)
Sub-CPU READY signal
Sub-CPU acknowledge signal
Interrupt status
#1
NA LN i
PSTERKLDT FRIGKITY ENCODER 1N MEMUORY MAFFER
I o INEUT TOESUOLER CTPUT FHOM ESCODER
O KR R N T R E T NEE T e INTH
R WEER RE B R Skl I R B v
X X 1 1 L L
X x x| X X W
X X [ L H L
x x L H 1 L
X X 3 W H L
L X H 1 i - [3
H L H L | W L
—_— ]
FhiM 51001 TO MAIN CPU

FhoM =R O
FROM MED 1 F

Wait timing generator
WAIT is issued once per main CPU fetch cycle.
Its outut is tri-state.
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3-5. Memory (ROMIPL, RAMCOM, S-RAM) select circuit

To main CPU 1 i
AS1S ' _ & il
7 - P LR
A WS SHFS I+ Huis Wom ji7 FAR oM WR
velo—o o i
—_— ' b—q '~
®h | WRFG . e Luske av
LU T e s L
Anll & i
- A volpm | asid, I T
asil L L] =
Vie T &t
? At
I [ 1
I_‘._I—C: AN
e o) 2
= [
15187 ]— [ l
i 3 - YA =
E a_/~ .... HAM
- —d =i it
—DHH: -
A
LEM5 ] 2y 1 11
Lol 4 5 Hd=
an B MM
| » GlTHE =
- O T
EWR av
an |
2 5 - F
SRI uvluu
et (24
I I g iF
S=paA
3 52|80’f{5-u “n !
¢ r eSS (L5
Ars-pLARIS~0 X Vee J
bT<o ST -0 L
MREQ
LT
b
Yoo

1) ROM-IPL select by the main CPU

2

3

—

—_—

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 1A-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 (#16) of the address buffer (LS367) is
connected to Vce, 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.

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 1A-4A becomes effective. That is, the out-
put 4Y is low and either 1Y (WE) or 2Y (OE) becomes
low level, so as to enable to read or write RAM-COM.

ROM-IPL select by sub-CPU

Normally, the select signal S of the selector is pulled up
to Vec level that inputs 1B-4B are enabled by sub CPU.
If A13 thru A15 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, SMRQ 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 1FFF theoretical-
ly, it would be from 0000 to OFFF, actually.

e T e

4) RAM-COM select by sub-CPU

5

—

Y1 of the LS139 changes to low level when AS13 is high
and AS14 and AS15 are low. In other words, the input
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 SMRQ, SRD or SMRQ, SWR is in low level at this
point, it enables read (OE) or write (WE). Address range,
however, is 2000 to 3FFF.

RAM (SA, SB, SC, SD) select by sub-CPU :
SMRQ, SRD (OE) or SMRQ, SWR (WE) is at low level
to select the sub-CPU dedicated RAM, SA-SD. The
following chip select signal, then becomes valid under
these conditions:

RAMSA .. AS11, AS12, AS13, AS14, AS15
(address 4000-47FF)

RAMSB .. AS11, AS12, AS13, AS14, AS15
(address 4800-4FFF)

RAMSC .. AS11, AS12, AS13, AS14, AS15
(address 5000-57FF)

RAMSD .. AS11, AS12, AS13, AS14, AS15

(address 5800-5FFF)



4-1. Specification

4. CRT DISPLAY

Use of high resolution CRT

Display memory

Use of medium resolution CRT

3K B (characters}

Option -
96K B, max. (graphic ) By
Character display Screen structure | 80 chrs, x 25 hines, 80 chrs. x 20 lines
—— -
40 chrs, x 25 lines, 40 chrs, x 20 lines
Programmable 8 x 16 dots 8 x B dots
With lower case descenders
Character 255 characters
structure Alphanumerics and 69 symbols
A,
26 small characters
97 graphic patierns
Attributes Revers, vertical line, blink, horizontal line Blink, revers
Programmable for each character. Programmable far each character.
Colors 8 colors, programmable for each character - —
Graphic display 32KB type 640 x 400 dots, B/W lone frame) 640 x 200 dots, B/W (Two frames)
{option) Color designation for each character Color designation possible for each character
96KB 1ype 640 x 400 dots, B/W (three frames) 640 x 200 dots, B/W (six frames)

Color designation possible for each character
Color (one frame)

Color designation possible for each character
Color (Two frame)

Screen merge

Merge any graphic screen (1 to 3 frames).

Merge of chracters and graphics

Merge a character screen with a graphic screen.

Background color

Choice of B colors

Control of two independent screens

Possible 10 d:splay on separate 1wo screens onginal graphic screen and characier screen,

Separate graphic screens can be merged into one,

Possible to affix attributes (CRT2 only)

Selection of character/non-character screen display.

Control channel number

Incorporation of two independent video outut channels.

Light pen input (option)

Scans coordinates and character code,

L0
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Summary of video display specification

Table 1

Type of monitor

High resolution CRT (640 x 400 dots mode)

Medium resolution CRT (640 x 200 dots mode)

Green monitor

Color monitor

Green monitor

Color monitor

Option || [96KB)

One character screen agains
three graphic screens

three graphic screens
One color character screen against

one graphic screen

Characters Graphics (option) Characters Graphics (option) Characters Graphics loption) Characters Graphics loption)
Fungtion ASCII B/W ASCII Color ASCIHI B/W ASCIHi Color
— 8x16 Bx 16 8x8 Bx8
8x 20 8x20 8x10 8x10
Character structure Ex 14 5x14 5x7 5x7
BO x 25 mode B0 x 25 80 x 25 BO x 25
Screen structure 80 x 20 mode 80 x 20 BO x 20 B0 x 20
[Characters x lines) 40 % 25 mode 940 3 4q0/xay 40 x 25 640 x 400 40 x 25 640 % 200 40 x 25 040 %200
40 x 20 mode 40 x 20 40 x 20 40 x 20
Basic By character By character
Color i
i Option | (4BKB) By character 1 By dot
Option 1| (96KB) t By dot t t
Small letter descenders o] [¢] X X
Line creation o] X X X
Display memory 3KB 32KB 3KB 32KB (1), 96KBI(II) 3KB 16KB 3KB 48KB
Basic 1 frame No frame 1 frame No frame 1 trame (1 page) No frame 1 frame (1 page) No frame
Frames '_Ontuor! | (4BKB) t 1 frame t 1 frame t 3 frames ! 1 frame
Option |1 {96KB) ] 3 frames ¥ 1 frame t 6 frames t 2 frames
Basic Nat possible - —
One B/W character screen against
] One character screen against One character screen against One character screen against three graphic screens
Option | [48KB) : y )
one grachic screen one graphic screen three graphic screens One color character screen against
one graphic screen
Screen
overlay One B/W character screen against

NOTE: Graphics option

0058 Z W



1) Character display
1.1. Screen structure

!r, High resolution CRT
CRT used; {640 x 400 dot)
i fH = 20 9K Hz
Character |: (Newl)fV =47 3Hz

Medium resolution CRT
(640 x 200 dot)
fH=15.7TKHz
fV = 60Hz

B0 x 25 lines
80 x 25 lines
40 x 25 lines
40 = 20 lines

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
Bx16 8x8
ASCII 8 x 20 5x14 8x10 5x7
Graphic
1 Bx16 1 B8x8
symbol *
Small letter descenders Small letter descenders
and line creating and line creating
functions are available. functions are not
available,
NOTE: In the case of 8 x B and 8 x 16 picture elements,

vertically adjoining graphic symbols will joint
together in the 25-line mode.

As for character structureof 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)

640 dor

-

400 dot

Dot pitch
Horizontal: vertical =1 - 1

3) Color designation

{Medium resolution CRT)

640 dot

200 dot

Dot pitch
Horizontal: vertical =1 : 2

Eight colors are usable (white, yellow, cyan, green,

violet, red, blue, black)
Color designation

640 x 400 dot

640 x 200 dot

By character

By character
By dot

By character

By dot
By dot

Background color:
8 colors for designation

MZ 3500

W: White

Three basic colors

4) Attribute

Designated for each chara-

cter.

Line and character may

B/W Color
AT1 Vertical line B
AT2 || Horizontal line R
S
AT3 Reverse G
AT4 Blink Blink

exist in the same element,

5) Screen overlay
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.)
In the color mode, if there are two colors in the same
screen and other designated for a dot on the graphic
screen element — the one designated for a character on
the character — both colors will be merged altogether

to

produce image.

O
O

222

{Line may also be dis-
played on the 80 charac-
ters x 25 lines screen.)

@
@
OX7/
D
@O O

@ O
2 Q2

O

(Red)
@) Dot color designated by
character attribute.

{Blue)
O Dot color designated by
graphic dot.
(Violet)
@ Dot composed of more than
two color designations.
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6) Screen overlay and displaying on two independent
CRT's.
As there are two video output channels, it will be pos- screens. (See preceding item 5).) The following bit
sible to display two independent screens on separate selection is needed for screen overlay.
video display unit. Overlay is possible on either of

CSP-1

CsP-2

Address Data thwraal
o AS AS AS AS| DS DS DS | Signal name Function
3 2 39 a2 1 0 |ofCSP
50 g @ @& o 1 ECH1 Choice of outputting the character screen on CRT1. 0" No, 1" Yes
1 ECH2 Choice of outputting the character screen on CRT2. “0" No, 1" Yes
1 EAT2 Choice of whether attribute or cursor be put on the frame that displayed
on CRT2. {0: No; 1: Yes)
51 0 1] 0 1 SR1 Displays on CRT1 the blue elements contained in the VRAM.
1 SR2 Displays on CRT1 the red elements contained in the VRAM.
1 SR3 Displays on CRT1 the green elements contained in the VRAM,
52 o 0 1 0 i SR4 Displays on CRT2 the blue elements contained in the VRAM.
1 SR5 Displays on CRT2 the red elements contained in the VRAM.
1 SR6 Displays on CRT2 the green elements contained in the VRAM.
Ble 8 9 1 1 BGC-B
1 BGC-R Choice of background color display.
1 BGC-G
54 0 1 o o0 1 COLOR Color mode
1 BODER Border color mode in effect.
1
56 1006 3 @ 13 1 10816 Defines the data size for the graphic RAM (0: 8 bits, 1: 16 bits)
(50) 1 40/80 Defines display digits for the character screen
1 (0: 40 digits, 1: 80 digits)
e e 3 . 1 |RA-400 Connection of a 400 raster CRT.
1 V-RAM2 Connection of the 96K bytes VRAM.
1 V-RAM1 Connection of graphio GDC.
57 |0 1 1 1 1 |25/20 25 lines/20 lines switching (0: 25 lines, 1: 20 lines)
1
1
5D ;| 1 (4] 1 1 08/16 Defines data size for the graphic RAM (0: 8 bits, 1: 16 bits)
1 40/80 Defines display digits for the character screen
1 (0: 40 digits, 1: 80 digits) =

NOTE:Both CRT1 and CRT2 must be high resolution CRT's (640 x 400) or medium resolution CRT's (G40 » 200}
Output to each CRT may be possible in the following combination .

Qutput to each CRT may be possible in the following

CRTI1 CRT2 CH: ASCIl
CH(AT) CH(AT) GF: Graphic screen, including overlay of two graphics
GF (AT) GF(AT) N _
" = LA T {AT): Attached with attribute.

CH{AT )+GF(AT) CH{AT )+GFi AT
CH
GF
CH+GF




7) ASCII CG

Uses an 8KB MROM contains two patterns:
640D x 400 dots (8 x 16 dots) and 640 x 200 dots {8 x 8

dots).
#OFFF
8 x 8 dot pattern )
(2K byte) For Model 3200 series With 8 x 8 dot format
two kinds of patterns coexist
(A== i [ 3 Refer to ROM address and data
£ 2 ot patsqrn Without lower-case, code on separate information.
{2K byte) r |
#0000 etter descenders
#1FFF i
" Model 3500
8 x 16 dot pattern
¥ (4K by[-:l r With lower-case,
letter (hij) descenders
#1000 J J
# Address and pattern in picture element D7 |DO {Address) (Data)
1 —_— #1[)[}0 #00
8 #1001 10
O O #1002 10
O 0O #1003 28
O o) #1004 8
[0) e #1005 44
#1006 a4
- OOOOO #1007 7c
Q0000
fe) #1008 ic
o O #1009 44
o) 0O #100A 44
0O o #100B 44
£ #100C 44
3 #100D 00
#100E 00
{Example of 5 x 12 dots pattern for 1 x 16 elements) . : —— #100F 00
8) Element structure, character structure, and line 1 5 2

Element structure, character structure, and line

/ — Character pattern area
\.— Line area

> — Area where pattern and line are overload

640 x 400 dot

e

.

IGraphic svmboII

Without line

XS
SN

— 29 —

640 x 200 dot
1) 25-ine display mode 1) 25-line %isplav mode
8 T T )
i 3
8 ;’a/tterr{ % §
/]
i i/////é 16 }/&tt&m § 12
W e
lascn/; ISl

© With line
HL: On 16th line
VL: Line ot the right of
element

# In the case of graphic
symbeol display.

= Both HL and VL are
overlaid to the pattern
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; ; 1 T
2) 20-line display mode 2) 20-tine display mode
8
e T—E 17
11 8 1
)
104] |Patter 7 S
|Pattern Q:‘ 12
e —E— 2 He 20 S
N
vy N
7/ N
N
N
% ANANNNN \‘}1
L 2
1
© Without line / © With line
HL: On 18th raster
10 / VL: Line to the right of
4 / element
[/ Panern/ 16 ¢ VL does not join
2 20 [/, # In the case of graphic
V / symbaol display, VL is
/ owverlaid to the pattern.
Vi
f |Graphic symboll ARRRRN '\\%1] |Granhic symbol
2
9) Cursor : 4.2, Video RAM
Sharp of the cursor: Same as seen in Model 3200 1) Structure of VRAM
Reverse and blink)
GDC1 (f h GDC2 (f hi
10) Light pen input . or character) . = or grap ic) e
Incorporates the light pen input connector and its inter-
face. The light pen, however, is an option. #BFFF i
Accuracy: By each character 16K bit :
Function: Coordinates/character code x8 |
11) Difference in specification with that of Model 3200 (G) :
(1) There are two modes for the Model 3200; normal |
mode (6 x 9 elements) and graphic mode (6 x8ele-  l—te e m o 4
ments). In the normal mode of 25-line displaying of #7FFF : :
the PC-3200, vertically adjacent graphic symbols do : : |
not joint. But, they will joint with the Model 3500, 1 ' 1
Attribute 1 : |
| '
Model-3200 Model 3500 | : ! 1

7 7 #07FF #3FFF
// Z 2Kbit*8 |9Kbit (D-RAM)

/ (S-RAM) | x4 16Kbit | 16Kbit
A / (S- X8 x8

L/ (ASCIL
7 // RAM ) (B) (R)
/ #0000 #0000

A é DO————D7 D8—DII D0——D7 D8—DI5

Solid line: 48KB option
Broken line: To be added to comprise

the 96KB option.
{2) No line will be displayed for the medium resolution ) : <
CRT (640 x 200 dot). VRAM capacity Graphic option 1: 48KB

Basic: 3KB (including attibutes)  Graphic option 2: 96KB

It is possible to display line on the high resolution

CRT, compatible to line the utilizing program of Bit structure of VRAM
the Model ?'" 5 aan
el 3200 CRT [ 640 x 400 dot 640 x 200 dot
Character VRAM || 8 bit / word 8 bit / word
Graphic 48 ke | 16 bit [ word 8 bit / word
V-RAM | 96 kB | 16 bit [ word 16 bit / word

- 30—



2) Read/write from Z-80 to VRAM

(1) Timing period for display and

V-RAM Read/write. /
%
L

s 4

ﬁ
%
e

s

NN

N

Diplay period

NN

pouad YSAT . IV M =]

NN

%/

/2

H - SYNC—-—[—I

777 Range where GDC can draw.

Fly-back period

17 5. OIS

(2) Timing that the Z-80 can read/write VRAM
The Z-80 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

#0OTFF (A) (8)
2KX8 QKX 4
ASCII Attribute
#0000 — - L

(2} During display

#0TFF

(A) (B)
2KX8 2Kx4

#0000

I12bit

[ S

refreshing during the display period. Number of
characters that can be read/write within one raster in

any mode.

(A)

(B)

(12bit)

DO DI D2 D3 D4 D5 D6 m}m D1 |D2 | D3

— 31 —

l L Blink
Reverse (G)

Vertical line (R)

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

e Block Diagram

08 16
P L L= | Aj [
CAS-2 -
'S RAM{F 1 RAM(E) P=5 aQup r-s gn > Vi
RAS-C | [
-
o 1 3 | <|? Do~7
CSP-
= [ i il I
D14 LE —» D8~ 15 !
CAS— ) _ ;
.ﬂi‘?—. Ln] RAM(D) RAM(C) P-5 QH—PM';\-S QH LS > VR
(A —] — Select
RAs=E | [7]
DBIN | RAS 1 < "? Do~7
w2 ||, o e ] | ],L
CAS-2 | o SL )
L] RAM(B) RAM(A) pP-5 QH -5 ai + VB
RAS=A — |
RAS—A B4
a o ADO~ 13 RAS - Ald - AT5 0000 ~ 3FFF
K RASA = RAS - AT4-AT5.....
A RASB = RAS - A14-AT5 . ... 4000 ~ 7FFF
AB~15 RASC = RAS-A14-A15..... 8000 ~ BFFF
2. Display mode
AO~T A14 and A15 are not valid and RASA, RASE, RASC are selected
. ether. th 1 [ | f C- [ 1 \er-
1. read/write Mode :::dth:r(;p:z e DBIN signal from GDC-2, 08/16 signal is gerer

The select signal RASA, RASB and RASC are generate from
RAS, A14 and A15 which is signal of GDC-2.
The address is allocated to each area selected by above signal.

The signal of 08/16 select, after P-5 conversion for RAMA,
RAMB output signal then output to VB by serial signal, or sprit
the signal to VB and VR.

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

Read/write by Z-80 via the GDC During displaying
{1) 640 x 200 dots display mode

Low  High

byte byte B/W: 3 frames
==t Color: 1 frame
Option | #BFFF R |
(48K byte) 1
Bbit structure G
I
#8000 |
= #3FFF
s
AN B R G liﬁh‘
#4000, " 1 40000 -
B R 16K 8bit 8hit Bbit
#0000
—
8bit 8bit
Option |1 #BFFF B/W: 6 frames
(96K byte) .
16bit structure oo Tl i Color: 2 frames
#8000
s e #3FFF
$4000 T e i e
#0000
oo ok i .
#0000 168L1t 16h1t 161
“—'-u—'——"

1601t — 32 =



{2) 640 x 400 dots display mode

T
MZ 3500

8/W: 1 frame
Color: 1 frame
Option |
(48K byte) #4000 Color can be
16 bits structure S T 7y #3FFF designated for
#3FFF 3FFF T each character,
Video 16K Video 16K
40000 #0000 +
e
fobat Iﬁti ¢
e #BFFF B/W: 3 frames
puion 1l
(96K byte) Color: 1 frame
16 bits structure
#8000
#3FFF
#4000 B R G 16K
#0000
A R
#0000 16bit 16bit 16bit
Sy
16bit
) X
5) Synchronize signal timing
(1) For 640 x 200 dots display mode —
p Gl ) R
{ fH = 15.87kHz R 24
fv = 60Hz WE_
GDC-1 (80 digits) GDC-2 |graphic)
Character display (40 digits) 8 bits 16 bits
(16MHz)
Dot clock (OD) ¢ 8BMHD 16MHz 16MHz
(4MHz)
2XCCLK (2MHD 4MHz 2MHz
Horizontal display time 40us = =
HFP Tus +« (14 Chr.) 10us
{12 Chr.) Sus
o €1 (1REF=0.8ms) (tREF=1.6ms)
HBP 10us + (20 Chr.) Bus
Vertical display time 12.6ms - =
VFP 1.2ms -~ -
Vs 1 ms - -
VBP 1.8ms -— -—
Total rasters: 261 rasters L L —
Display raster: 200 rasters - o ot '
e m
1) 1
—-::nu}.-— s Tes g
DISPT ' '
3 —— 0 ——
[ 16 6ms L
- - 1ms !
VSYNU H | i
1 —-:I !\msl-— —-Jli zrm;-o—
BISFT f 1
ot lr"_— 1 26ms —-:
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(2) 640 x 400 bits display mode

fH = 20.92 kHz
fv =473 Hz

nt
L

Wany
N
oD

ol

.
GDC-1 (80 digits) GDC-2 (graphic)
Character display (40 digits) 8 bits 16 bits
{19.66MHz)
Dot clock (0D) (@83 MH2 19.66MHz (50.86ns) 9.83MHz (101.92ns)
(4.9152MHz)
2XCCLK (2.4575MH2) 4.9152MHz (203.45ns) 2.4575MHz (406 9ns)
Horizontal display time 32.55us BO Chr. /40 Chr. - #r
HFP 4.88}15 -— a—
i
% 5 Chr. !
e s (tREF=0.6ms) (REF=1.23ms)
HBP 6.5us - -
Vertical display time 19.16ms = =
VFP 0.527ms - e
VP 0.24 ms - -
VEBP 1.198ms = =

Total rasters: 441 rasters
Display rasters: 400 rasters

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

1. Horizontal synchronization frequency (tH): 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
-—e—— 4 T B as 4-:
e I ¥
Hs ;
(Negative ) _l_l l_’
655 ——laa,ﬁ"p—
Viden J l
( Fositive ) ;
—— 82555 ———m
-—— 2EEmy: e
—= 0 24m= s
Vs b i
{ Negative) I_l LJ
-—-5 1 2pism— —";_ ﬂ.Smﬁ.:"' <

e e ,———Ji (8255,PB7)

- — 19 FEms —,

VFP: 11 rasters (0.5ms)
VS:  5rasters (0.24ms)
VBP: 25 rasters {1.2ms)

8. Output method: HS, VS, and VIDEO are indpendent
outputs.

9. HS, VS, and VIDEO signals are supplied from the LS
type TTL IC (totem pole)

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

Character
GDC il o
Graphic 40 digits BO digits
GDC
Without VRAM PWB Character Character
8 bit structure
48K byte Character Character
200 rasters
16-bit structure
96K byte :
h h
48K byte Character Graphic
400 rasters

* Master should be setup in the above mannor,

(2) 1/0 signal switching

CH48 ————»

VSYNC
08716 —» Switching
(CSP-2) Circuit
VSYNC | t¢— e \'SYN(C2




w
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16-bit structure

Graphic
address
map for
400 rasters

A8K byte
! (oprion 1)

48K byte
 toption 11}

CH48 — { el e Relation between VRAM address and screen
1: For 80 digit display
There is a 40/80 digit switching signal 1/0 port O R
. L 0027
in the gate array of CSP1 and CSP2, but, the 1/0 us 004K
- : X (A
signal called CH48 is provided apart from the 1/0
port.
| 08/16 — 1/0 port inside CSP1 and CSP2,
g
W
7) Graphic V-RAM Address
Relation between VRAM address and screen (640 x 200 dots)
8-bit structure " Shi 3ETE
0000 w001 0002 0003 ok -
0050 0051 G04F ——— 0word e, .
00A0 Graphic
00F0 address
map for
200 rasters
200
Inte
) |3Fa0 3ETH
-— — Byt —— .
CRTC block diagram
Color graphic VAAM PWE loption)
o e e e
|
Display address 1
I CRAT controlier
Data Bus CRT I I : + 16C2)
| Controlier H |
S-HAM(ZK=4, S-HAM ZKrB) §
Conuol > Antribute ASCLT ¥z !
(GDC1) VoRAM _3g 1 Display sddress
Bc3 1
T EE:_ [} Multiplexer
]
Qe !
| Y |
M-ROM BK-B ; [
ASL ] > |
s |
|| 16xe D-RAM
: e graphic
[
l r.— s -
% I
1 ]
TcDm b 1 T i
8233
gaz” 1
- el
e | [ ] :
St
iz~ 16K8 D-RAM
s & N 1 pas e
5 |
. | —‘Sj P*5 — 3
< &
Lyl B I | g
At g 4L FEET BT e + t =
- e s s s e ey It BRI
e s | fr-CR = T T gz
1 E
|
|
1
I
. =3

LK1l
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MZ 3500

4.6. Master slice LS| (CSP-1) SP6102C-002 signal description

Priority
Pin No. INJOUT Function
Signal Name
1 HSYi IN Horizontal synchronizing signal from the GDC1. Also, it becomes the refresh timing signal in the
dynamic RAM mode,
2 ‘NABC IN Input from the UPD7220 GDC1. When the GDC1 is in the characier display mode, the attribute,
blinking timing and line counter clear signals are multiplexed.

3 CSR IN Input from the GDC1 which is the cursor display input when the GDC1 is in the character display

mode.
4~6 | ASO~ AS2 IN Address bus input from the sub-CPL,
ABO = ASO, AB1 = AS1, AB2 = AS2
7~9 | DSO ~ DS2 IN Data bus input from the sub-CPU.
DBO = DBO, DB1 = DB1, DB2 = DB2

10 G2 ouTt Green image output to the CRT2.

1 NWRO IN CSP1 1/0 port select signal (OUT #5X)

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

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

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

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 Arttribute data input from the 2114A-1 attribute RAM,
AT-2 — Horizontal line/R
AT-3 — Reverse/G
AT-4 — Blink
19 CH IN Input of character display data signal.
20, 21 GND IN OV supply

22 DSP2 IN Input of display timing signal supplied from the CSP-2. (BLINK signal from the GDC2 is delayed by
wwo flipflop intervals in the CSP-2 to creat this signal.)

23 ViD2 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 AT1 IN Attribute data input (vertical line/B) from the 2114A-1 attribute RAM,

26~28 | LC1 ~ LC3 ouT Character CG line counter output.
(LC1 = A1, LC2= A2, LC3 = A3CG = A3)

29 NCL4 ouT Character CG output data latch timing.

30 HSYO ouT CRT1, 2 horizontal synchronizing signal.

3 RA40 ouT The signal that turns high level when the 400-raster CRT is in connection. LDA, 01H OUT#56

32 VIDI ouT VIDEO output 10 the CRT1.

33 B1 ouT Blue image output to the CRT1,

34 R1 ouT Red image output 1o the CRT1,

35 G1 ouT Green image output to the CRT1.

36 SL1 IN Character CG output parallel/serial converter 1C 74 L8166 shift load signal, and character CG address
latch signal input. (Used for the image data latch signal in the CSP-1 and horizontal synchronizing
signal delay flipflop clock.)

37 B2 ouT Blue image output to CRT2.

38 R2 ouT Red image output to CRT2.

39 BLNK IN Erase signal from the GDC1 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 Vee IN +5V supply.

L
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CSP-1 Block Diagram

ASO
AS1 [
As2 — Y v
T . . . L} . . L}
> ]
NWRO » ‘ : L@ ES E i ; :
i » (500 ' (51) & (52) ' (&3) ! (54) (55,504 (58, (67
‘ PERTLERIPI Y S ggmny
s1 ErSf sz xzx2Z2Ec 88 2778
- -~ SR TR T | | | [ s B v B o T |
nse I | ;‘|: CI'> S g = = p; > 8
= ; 8 o =
> HA4
H5Y1 ——1__* 0
NABC | ] = 5
é Line counter/ I i =0
SL1 I = Line signal generator —— LC1
FYD2 RA400 —¥
L 25720 —¥ & it
BLN
K el o o 3 b ok
DSP2 R/HL B k3 - NLC4
ATI T ) :
AT2 — 1 1 1 1 1 HS5Y1 CK T CK
$+HCcK D F-F BLNK = 40/80 digit K [——
ATS — o S ol s | DF-'F | DF-F shift circuit =
“ CK D F/F 1
AT4 — e S Gt
1 CK D F/F
= TT717 e :
AR circuit Gorr % o
% r-l : S g i ?j fi 1 T
! okl
L3-]
o
CK ECHI B/W attribute merge circuit
CH - —— A e o
i | = e
NVB-G—] D 0 ~0— ] Cursor! Blink .'Fha\.rerseI Line »D— VID]
F/F SR2 ' '
nr 4— ¥ o : : :
SR8 :D_
NVG -o— 5~0 Individual COLOR—D—DO
B.vL ¥ ch.iiracter 9 o
sjcolor A B A
| o] Grvajmerse 1090
B circuit cOx®
|- |
‘4' ‘D_.D_ >
" l_'é::‘c T || Border L
e |-~ Cursor -3 o background )
- = erase e }— color tD—.D—- R1
j ,’—’ B circuit § = — merge
[ c= |_ circuit,
{3 by b
CSR—?D—f B¢
X S
[~ T:.‘i =} s =
= = <
é); }{); &%;}%;}%;
-~ ~ e ) Ty oz
EcHz o ~ L3 (-1 L]
i
m - s
SR4 ] B/W attribute merge circuit
‘—ON'O——‘J y | e s e T e e ]
SRS I Y H H i
0 o Cursor| Blink }Reverse Line O VID2
SR6 ' . '
__0"‘"\.0 g 1 [ [
v 358 comn—«.{),c
SEEas—am +o BVLHTE L Oz =z
re—1 " RHLMDES P orea
e b G RVH{= 600Gk ggx;
L 5,% ~~
o . A RA
i [ 'j >
EE o =0 1 o s [—| Border D— B2
‘62‘:8 E % background
G583€F 2 $X . ol "_D—b:)— K2
S35 O merge
g o ooe circuit
GG j}— et = ___D—>o— 62

EAT2

CSR=-21—0

EATZ

=

7|

:
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MZ 3500
4-6. LSl (CSP-2) SP6012C-003 Signal Description
Polarity
Pin No. IN/JOUT Function
Signal Name
1 HSY2 IN Horizontal synchronizing signal from GDC2 which also becomes the refresh timing cignal in the
dynamic RAM mode.
2 BLK2 IN Erase signal input from the GDC2 which is supplied 4T the following times:
1. Horizotal 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.
3 DWE ouT WRITE ENABLE output for the graphic dynamic RAM.
4~5 AD14~AD15 IN Input of the display output signals (AD14, AD15) from GDC2.
(Used to create ﬁEiK- in the CSP-2.)
6 DBI2 IN Input from the GDC2 by which the image memory output is sent on the data bus.
(Used to create RASA-RASC, CAS, PS, EWE in the CSP-2.)
7 DBI1 IN Input from the GDC1 which the image memory output is sent on the data bus.
{Used to create BUSG, SrﬁE. SWE in the CSP-2.)
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-1, 6116P-3),
9 SOE ouT OUTPUT ENABLE for character static RAM (6116P-3).
10 SWE ouT WRITE ENABLE for attribute, character static RAM.
1 0816 ouT 8-bit/word and 16-bitfword select signal.
(8-bit/word chosen with LDA, 00H OUT#5D, and 16-bit/word is chosen with LDA, 01H OUT=5D.)
12 RAS1 IN Memory control signal RAS from GDC1.
(Used to create . SL1in CSP-2.)
13 RAS2 IN Memory control signal RAS from CDC3.
(Used to create SL2, LOAD, RASA-RASC, 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/O port in CSP-2,
16~17 DsS0~Ds1 IN Data bus input from the sub-CPU (DS0 = DBO, DS1 = DB1).
18 RA40 IN The signal that goes to high level (input from CSP-1) when the 400-raster CRT is connected.
(Used for clock frequency selection in CSP-2.)
19 M40 IN Clock input from the clock generator (39.32MHz, for 400-raster mode.)
20 GND IN 0V supply
al SL2 ouT Graphic DRAM output parallel/serial converter IC 74 L5166 shift load signal.
22 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 single 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 Vee IN +5V supply.
26 FYD2 ouT Graphic DRAM output parallel/serial converter IC 74 LS166 shift out clock.
27 2CK1 ouT Double character clock output same as 2CK 2, In the character display mode, a single phase clock
of one half the one character wide frequency is supplied to GDC1.
28 SL1 ouT Character CG output parallel/serial converter IC 74LS166 shift out clock,
29 SL1 ouT Character CG output parallel/serial converter IC LS166 shift load signal.
Character CG address.
30 CGOE ouT Character CG output enable signal.
31~33 |DB1C~DB1A ouT Timing signal by which the graphic DRAM output is sent on the data bus.
34~35 RAS-C ~ ouT Graphic DRAM RAS (ROW ADDRESS SELECT) signal.
RASEB HEA'S-‘B‘; RAMIC), (D) RAS-C; RAM (E), (F)
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Prianity
Pin No. 1 IN/OUuT Function
Signal Name
36 M3z IN Clock input: 32MHz, 200 raster
37 ES ouT Graphic DRAM address multiplexer signal. {High order B bits [AD8-AD15] flow order 8 bits
|ADO-AD7] select signal.)
38 DsP2 ouT Display timing signal (In the CSP-2, the signal BLINK from GDC2 is delayed by 2 collor intervals to
create this signal.)
39 CAS2 ouT Graphic D-RAM CAS (COLUMN ADDRESS SELECT) signal.
(Line address selection)
40 Vece IN +5V supply.
CSP-2 Block Diagram
LGOE
HAS i SRAM & CG
2 control signal BUSG
DHI1 > * > SOE
SWE
o -
SRES - =] =
1 HEE
b r
PR
> . — » FYD1
» :;'g —* Gooia
iz gt 2 ” )
counter s Eg —> display clock i SL1
I 9§ generator
» 2CK2
e
(-}
z & -
o
32MH 2
M I—' - : -
" e Lo 5 H»| coc2a o
Clock set 5 > 5
Mz e =k raphic display Rl
M0 1 2007400 — 52 ¥ clock — LOAD
400 | Rasyir rasters o ZF =
S #—2CK2
RA40 >
3 ' 3 3
-
Y o g
@ w 2.
o . e IR
AnE L ]6‘; 1 Q + On/1h
nso o 2 }'}'F
: = i
40780
Ds D Q
RASZ
v A b
L RASA
LBI12 > RASB
D-RAM 4
control signal 5 RASC
H5Y2 b generator CAS
> Fs
BLKZ b »O— DWE
b & &
& il spea DBIA
A4 n K g of D DEI1H
n 2—3 4 penerator DHIC
F+'F _NECODER
AIVS i) ofF—»> ®
bolb g 1812
oK ¥y F F
CK ' (K




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

MZ 3500

Polarity
Pin No. — IN/JOUT Function
Signal Name
1 2XCCLK IN Double character clock supplied from the external dot timing generator which has the fallowing
two modes:
1. Character display mode: Single phase clock at one hall of the one characier wide cycle.
2. Graphic dispiay mode: Single phase clock of eight dots that cycles.
5 DBIN ouT Memory contro! signal supplied 1o the image memory from the GDC, which causes the image
memory vutpul data 10 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.
e Since 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.
e 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 signal):
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.
® |n the dynamic RAM mode, 1t 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 DRQ ouT DMA request output which is connected with the DRQ input of the DMA controller is output by the
{NO USE} foliowing two commands:
1. DREQE (DMA request write): CPU memory to image memory.
2. DREQR (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.
IDMA Acknowledge)
9 RD IN In the external circuit RD is combined with the chip 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 circuit WR is combined with the chip select signal. And is used when the CPU
writes to the GDC either 2 command or parameter and the signal DACK.
(Write strobe)
1 AD IN Normally, connected with the address line and 15 used 10 designate data type.
- I Device number of
=4
AD RD | WR Function the Model 3500
(4] 0 1 READ STATUS FLAG IN #70 | IN #60
1 0 1 READ DATA IN #11 | IN #61
0 1 [¢] WRITE PARAMETER OUT #70| OUT #60
1 1 0 WRITE COMMAND OuUT #71| OUT #61
GDC GDC2
{Address Bus 0)
12~19 DBO~DB7 IN/OUT Bidirectional data bus connected to the system bus. h
(Data Bus 0 ~ 7]
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 reard the display address via the LPENR (Light Pen Read) command.
22~34 ADO~AD12 | IN/OUT Bidirectional address/data bus connecied between the image memory and the GOC on which address
- and data are sent on the bus by means of multiplexer. ALE (Address Latch Enable) is drived from
the RAS output 1n the external circuit.
{Address/Data bus 0 ~ 12)
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Pin No.

Polarity

Signal Name

INfOUT

Function

35~37

ADI3(LCO)~
AD15(LC2)

INfOUT

Provides the following functions based on the operational mode of the GDC (graphic display mode,
character display mode 0, character display mode 1).
1. In the graphic display mode and character display mode 0: Bidirectional address/data bus.
2. In the character display mode 1: Line counter output in connected 1o the character generator
ROM or graphic RAM address.
® |n the graphic and character display mode 0: AD13~AD15,
® In the character display mode 1: LCO~LC1.
(Address Data bus 13 ~ 15)
{Line Count 0 ~ 2)

38

ouT

Provides the following functions based on the operational mode of the GDC (graphic display mode,
0, character display mode 1):
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 line counter clear signal
{Address 16)
(Line Count 3)
(Attribute Blink — Clear Lire Counter)

39

A17 (CSR)
(CSR-IMAGE)

ouT

Provides the following functions based on the operational mode of the GDC (graphic display mode,
character display mode 0, 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 display output, character display area (graphic) display area
select timing signal,
(Address)
(Cursor)
(Cursor-image)

40

Vec

+5V supply.
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4-8. CG Address Select Circuit

Ad— AN

BRB ASCNCG

CSI-1 “.Rasters, 0 4 Rasters. | AN i Mask ROM
K AN I [ ¥ A%
:32‘:3‘::: {Il When 400 rasters in use T g
o3 A3l |:3
Line counter
3
(.}"\ . M( 500
ORE - Mi- =08 When 200 Raster
in use
Goes low once par 16 by1tes 3
NLUY D
Neagative e N
Line Counter
L5166 .
Goes high per Parallel to serial ~ [—®¢I
L3 400 raster converter
: cL
When 200 rasters on ASCII in use
{only the high order 8 bytes of 16 bytes are set to low level,)
ASCIl C.G. Structure
8 8
+ 1FFF @ N ——
R Al
1020
101F 16
ASCII character structure
Charaster" of the 200-raster CRT
16Bytes Code 01
For ASCII character siructure
16 d
Model 3500 e of the 400-raster CRT
100 F 400 Rasters
Character . . e
Code 00" [Circuit description]
Byws For (Purpose)
Model 3500 i
s The character genrerator (CG) incorporates all character codes used by
2=1 J : : <
orry _,\:2,0 N the 200-raster video display unit of the YX-3500 and by the 400-raster
T video display unit of the YX-3500. The CG address select circuit 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
sets A12 of the CG to high level at all times, so that the CG address
001 ¥ i T above 1000 is selected. Also, gate (1) opened so that LC3 is input to
8 Bytes ‘Eg?’ 0 >ga’:t§r2°' A3 of the CG. At the same time, gate (3) is opened so that the gate
ook | _Model 3200 | A3=1 | 200 Rasters of the LS240 is closed every 16 bytes.
ang BrTrmm T i E
k Bytes [z Code “01" 7 T 2. When the 200-raster CRT is in use, RA40 is set turned to low level
oona f- ﬁlcgdel 35009 A#=0 which sets A12 of the CG to low level continuously, so that the CG
fant Character | I address 0000-0FFF is selected. Also, gate (2) is opened so that the
4 Bytes Fo?e 00 CPU.
i Model 3200 A#=1
iz B Character G
“Bytes | %g?e ‘00 T
aun EeModel 35004 ax=u

Tl

8 bits

ny

— 45 —
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4-9. VSYNC

[Circuit description]

SRES (From MMR)

VsysL
EN, SYNG

2Lk

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.

GDC-1 (character)

GDC-2 (graphic)

CHA48 = 0 40 digit

CH48 = 1 80 digit

GDC1 (character)

(48.96K B, 400 rasters)

Without VRAM PWB is the master. GDC1
8-bit structure [0816=0]

(48K B, 200-raster) GbC1 GRC1
16-bit structure [0B16=1] GDC 1 GDC2 (Graphic)

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
0 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.

=T

0: 40 Dignt 0: Set
From 1: BO Dignt 1: Reset
(8255 PB7) CH48
OBIAR 0. B word ¥ L
I =1 1, 16l wond B: A 7
15134
¥3_¥2 ¥1_¥0
s}
VEYNU
EX. SYNC 40 digit, 16bit/word
B0 digit, Bbit/word
2 -ULUK] Master is GDC-1
v
-
.
T i J‘L '
s afen o >
csp-2 K
4
2CK1 & K CK 40 digit, Bbit/word
Master is GDC-1
0816 Qo nl—u  Die
0; BbitSword
15 16a1 L wnrd 80 digit, 16bit/word ]
Master is GDC-2 e ‘| - “I
2cK2 > T Dc } :D



4-10. Character VRAM select circuit

GDC-1

ADO
!

Al

tch
RAS —cD—

ARD 1 = Low

[Circuit description]

MZ 3500
The signal BLNK is used to address the ASCII RAM Low when 6116(2K=8)
within address area of 0000-07FF in transferring 0000~07FF ASCI gl
the display data from the VRAM to the CG. T ~07FF
* V-RAM
AR AR
BLNK
ART0O
ARTO Low when 2114(1K*4)
0000~03FF First half of ? Uggi
- i ~ F
4 TE attribute
AK10
DAS ] b__LDWWhEn 2114(1K%4)
0400~07FF|  Latter half of w00
AR11 olTE attribute =1
Low when sabioe
0000~ LS245
| O?FFG gCharscte:R,'w ~07FF
BLUISG
BLNK: Erase signal Display
Z / period
/ //éﬁ— Period that the GDC is enabled to read/write
and draw graphic data.
H-SYNC
BL ANK:

With respect to GCD1, the assignment during read/write
of the character VIDEO-ROM is per the table below. The
character VRAM select circuit is provided.to accomplish

this function.

$0TFF #0TFF
E116,2K=8) Latt_er half of
i attribute T 00
A #03FF
V-RAM First half
#0000 of attribute b= L 40050
g_v—j
Bbit 4bit
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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,

Y.

Set GDC command code

NO
YES

Set parameter for the command

|J

-

NO

YES

Set parameter for the command.

{1) Read/write via the 16 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 FIFQ)

> Method used to give a command
to the GDC.

4

Command must be given to the GDC in the same manner.
On next page is the program of the above flowchart.

~ 48—
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{Subroutine to send command and parameter to the GDC
via the FIFO)
HL reg - First address of the command code, parameter table.
( GDhC ’ B.reg - Q'ty of data.

Creg - 60H (graphic GDC), 70H (character GDC)

—p N

IN A O

Bl T N
: ? FIFO Empty?

J

[NC C

OUTI ; COMMAND — GDC

@? ; Return if parameter not sent.
DE C C
IN A ,C)
Bl T P
: ? FIFO Empty?

OUT1 /

5 PARAMETER — GDC

5 Return when all parameters were sent.

RET

Example of graphic drawing by GDC

1) Dot display
Example to display a dot on the fourth bit of the address
0000 | 0001 | --=--====-- 0027 CSRW C 49H — COMMAND CODE
0028 P1  01H — Low order one byte of the ab-
<4— VRAM 16-bit solute address
structure P2 O00H — High order one byte of the ab-

solute address
P3 30H — Dot address (dAD)
WRITE C 23H — COMMAND CODE
VECTE C 6CH — COMMAND CODE
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|Explanation]

C — COMMAND CODE To

P — PARAMETER
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 “WRITE”, and specify to start with

Address 0001

I Il

“\ECTE’". Dot address is structured on the screen in the ahD= T & 9
following manner.

[Dot display program example-1]
LD HL ,5000H
LD (HL),49H 5000 =—— 49 H
INC L 5001 — 01 H
LD (HL),01H 5002 < o0 H
INC L 5003 — 30 H
LD (HL),00H 5004 «— 23H } WRITE data
INC L 5005 =— 6CH } VECTE data
LD (HL) 80H
INC L
LD (HL),23H
INC L
LD (HL),6CH -
LD C ,60H : C — B0H (port address during graphic draw)
LD B ,4H ; B — Byte size CSRW data
LD HL ,5000H ; HL — Top address of the CSRW data
CALL GDC ; Command, parcmeter of CSRW — GDC
LD C ,60H
LD B ,1H : B — Byte size of the WRITE data
LD HL ,5004H : HL — Top address of the WRITE data
CALL GDC : Command, parameter of WRITE — GDC
LD ¢ ,60H
LD B: tH ; 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

v

)=



2) Straight line drawing

—» X
o000 J 0001 | ------------ 002
0028 0050

¥
44— VRAM 16-bit

structure

Example to draw a straight line from (X, Y) = (3, 1) to (X,
Y) = (635, 1).

Coordinates must be changed to absolute 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=0

Whereas,

CSRW C 49H
P1 28H
P2 00H
P3 20H dAD

} EAD L.H

TEXTW ¢ 78H
P1 FF

Pe g } Kind of line {solid line)

VECTW C 4CH
P1 0AH } Drawing direction

P2 78H
G } | AX |

P4 88H

B v his }2!AYI—IgX|
P6 10H

o Shn } 2IAY | =2 1AX |
P8 00H

53 G ] 21AY

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 line drawing
direction using VECTW and above four values using X and
Y. The rest will be same the dot display. |1 is also possible
to display a dot using the line drawing method for any line
drawing direction using X = Y = 0.

MZ 3500
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5. MFD INTERFACE .

5-1. 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 priciple of the
floppy disk unit and operational description, 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 FD's:

1) Floppy disk nomenclature
Floppy disks called by different names dependng on the
manufacturer,
< Floppy media (or simply as media)
0 Diskette
' Floppy disk

2) Types of media
Four types are used at present depending on their
storage capacity:
© Single-sided, double density (floppy disk-1)
{‘1‘ Double-sided, double density (floppy disk-2D)

Single-sided media index detect hole

Jacket - = -

Magnetic sheet S /

Support hole ~—
1
J‘\‘

Head engage slit \
{do not touch) o

/ Double-sided media index detect hole
= 4 Front side—| | — Feverse side
~
A
AN
A
A
\ .
\ i
Ir )
I L
] -
7
/!
/ Head-1 Head-0

4) Write protect notch
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 write protect.

Write protected

Front side

O
[

f=— No reflection (Write-enable)

Write enabled

Front side

O
)

I ls— (Reflecting coating)




Example-2: CE330S (light passing through the notch
is sensed and decoded as write-protect)
(Double side, Double density)

Write enabled Write protected

Front side
§-— Liaht is interrupted by the label :Q +— Inhibit notch

O O

0 !

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.

Front side

5) Media recording methods

Two recording methode are used: or double frequency (DF). Clock and data are written
® FM method (Single density) on the media which requires that a clock bit that
This method is called the freqgency modulation (FM) precede the data.
1 0 0 1 0
A I B 0 I
L& D € D C D € D C D C
(C: clock, D: data)
Waveforms of data written or read in the FM mode are shown below.
I 4p5 I
. C D C D C D C D C D C D
ol | OO | | LTl | S
| o o 0 : 1 0 E 0
Write current I i i ] J —I l |: } Wrote
ety e[ — [ —— [« ][] +— [ — {
Read waveform -/E‘\ ' /\\ _'L —/E\ _£ /'-\ : ="
oSl e e
: ' ' ! ' ; . '
Shaped waveform |I l I |‘ l i _l II
Read data (RD) I | ” n ” n n ﬂ n A

(L]
5
o | B
4
w

Read waveform: The peak of the waveform is detected

Write current: The write data is input te the flipflop and at a change of magnetic flux. The waveform is than
is inverted each time a pulse is received to change the shaped to obtain read data identical to the write data.
direction of writing current. Data cycle will be 4us.
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0 MFM method (double density) times the data density of the MFM mode. (The unneces-
The MFM method writes data on the basis of the condi- sary clock pulse is eliminated using this method.)
tion metntioned below, and it yields a data density two (Condition): Clock is written only when there is no data.
0 % 04 0 1 0 = 0 1 1 1 0 1 0% 0
Input data n n n ﬂ n

W e WA A WA W o W W

Write data N Rne cflofmens e
C € ©@DWE £ ©DEDEIDE ©DE
i " I 1 I
\ " 3u op 2pt  4p ‘
Data that follows Data that precedes

The clock pulse (C} will be eliminated in above illustra- NOTE: Three types of write data cycles {2y:, Sus, dus)
tion as there is no data preceding or following the clock. are used. The read/write waveform is identical
Because the data rate is 2us for this method, it is to FM method.
possible to obtain twice the density of the FM method
(4us).

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-00)

Floppy disk

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

Sector: 01-16

Recording density: 256 bytes/sector



Shown below is an enlarged view of data format
sequence. Writing starts as soon as the index hole comes

through the index detect hole.

MZ 3500

1 Track _:’._I
Sector 01 Sector 02 Final sector
v - ~ 3 PO &
SN ; % VAL 7/ /
/"7 ) / if]  paTA  PAID ]l DATA 1Df 7z DATA
// /J . / /] /_( . ;; /; //
F 3
INDEX
AM
Start point
Hatched portion is
a recording gap
1D section ———————] Data section g
4
1D o= DATA] .
AM TTIHH|SS|DL |CRCICRC AM DATA CRC]CRC
, 4
g — J\*—v—-"
L’ 1D section CRC check code Data Data section

Size of data section

(00) H— 128 bytes
(01) H—~ 256 bytes

————————— Sector number

$ Head number

— Track number

7) Formatting

8

—

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.

Data write procedure

Described next is the procedure to write data on the FD.

(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 1D section is found, data is written
on that area. ([DATA 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.

(00) H — Head 0 (side 0}
(01) H— Head 1 (side 1)

$ 1D address mark which
begins the 1D section.

CRC check code

Data address mark
{or delete address mark)

NOTE: The delete address mark
is written to indicate invalid
data. It is often written on
a new floppy disk as there are
no valid data on it.

(6) The sector of the identical 1D is read and verified
with the write data. Because of this read-after-write
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 the

FD.

(1) The head is moved over the track to Le read.

(2) The head is loaded.

(3) The ID section is read and repeated until the desired
sector is reached.

(4) When the identical 1Dsection is found, the data in
that data section is then read.



MZ 3500

+ 5-3. MFD interface block diagram

=
SYSRES 1
1 OMF——— Skl I__, RESET INDEX INDEY
| 1oM¥ pE
1 ) m-'sssx-ﬁ

,__J LCT/DIR DIRECTION
. 1<}~ i f e —
» e, RW/SEEK =
WP/2§
2 Select RTTE PROTEC
FLT/Tr TRRF
— KD
WR = > WR
MFDC s "
Fh FDC WDATA WRITE ——+F%RITE DATA
i PRE-COMPE
PSsr { —H%RITE GATE
(WPDT65C)  PSI |__E fr J
D#

. > WE

RTR
o7 i) 14 o7
MFM|
=) DRQ }
v 3 DACK W NDOW .Q_\
VFO READ DATA
LATCH LATCH TC im,irr.-s,j
INT
}1 e WCLK}4
INTMFD# <
, -
~
§MHz
CLK1 (16M) Divider 500 KHz WCLK
CLKZ (4M) y. circuit 1MHz | select
circuit
o SEL#
:> Drive select SEL1
L. circuit [ SEL2
1 SEL3
SRR [ . » MOTOR ON
I RS~ circuit




5-4. FDC (UPD765)

UPD765 pin configuration (top view)

RESEToO—] 1 \=d 0o vee
RDO— 2 39 RW./SEEK
i & 38 LCT/DIR
Cie—mp 4 ki FLTR/STEP
AlO— 5 36 HOLD

RBYioa—t € 35l¢—0 READY
i ; 34le—o WPRT 251 DE
DB2 O¢—»
SpEeer Lo 211—0 I;:';’/‘TRKO
e L 31—0 PSI
DEROT= ! 30 WDATA
DB6 oe—] 12 ZQE‘:E S
DB7 04— 13 28 S
PRGa—gi 27—»0 SIDE
DACKo—{15 % i
TCO—p16 25— 30 WE
INDEXo—»17 2 »O SYNC
INTOR=—118 23l¢—0 RDATA
S 22}e——o0 Wi1NDOW
o 21l¢—o WCLK
RESET : Reset
RD : Read
WR : Write
CS : Chip Select
A0 : A0
DBO - 7 : Data Bus
DRQ : DMA Request
DACK : DMA Acknowledge
TC : Terminal Count
INDEX : Index
INT : Interrupt Request
0 :Clock
GND : Ground
WCLK : Write Clock
WINDOW : Data Window
RDATA : Read Data

SYNC : VFO Synchronize
WE : Write Enable

MZ 3500

UPD765 block diagram

DATA BUS|
VRO - REGISTERS
= ?cb BUFFER CD C::) y oo
—-r:‘hlq:.\
SERIAL "“_’:"_:n
INTERFACE Sh
DRQ+— @ CONTROLLER :
DACK —»g je——— —FnAT
INT4—] READS e
il WRITES ——» 57N
D DMA
i cormal ) e
Tc—b] i <:: IRPUT e WiRT 2511
RESET—¥ Y ::;:{T”-:HKD
Cs—j DRIVE
C:D INTERFACH] HT
- C(‘h—rnutiu OUTPUT Tk
Vee — @ POKT [ R"ISEER
GND— —* 1D
' [ iiroie
| —» FLTR STEP
MFM : MFM Mode
SIDE : Side Select
USO, 1 : Unit Select
WDATA : Write Data
PSO, 1 : Pre Shift
FLT : Fault
TRKO : Track 0
WPRT : Write Protected
2SIDE : Two Side
READY : Ready
HDLD : Head Load
FLTR : Fault Reset
STEP : Step
LCT : Low Current

DIR : Direction
RW/SEEK : Read Write/Seek
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UPD765 signal description

Pin No. Signal name /O Function

40 Vec - +5V

20 GND - ov

19 0 | Single phase, TTL level clock

11 RESET | Set the FDC into an idle state, and all drive unit interface 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.

4 CcSs I Validates RD and WR signals.

13~6 DB7 ~ DBO 170 Bidirectional, tri-state data bus.

3 WR 1 ' Control signal to write data to the FDC via the data bus.

2 RD | Control signal to read data from the FDC via the data bus.

18 INT o] The signal used to indicate a service request from the FDC. It is issued at every byte in the non-
DMA mode, or upon completion execution of a command in the DMA mode.

5 AD | The signal used to select the status register or data register of the FDC for access via the data
bus. When 0, it selects the status register. When 1, it selects the data register.

14 DRQ o FDC to memory data transfer request signal in the DMA mode.

15 DACK I The signal that indicates use of the DMA cycle, During the DMA cycle, it functions identically
to CS.

29,28 uso, 1 Drive unit select signal, with which up to four drive units can be selected.

26 MFM o 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.

24 SYNC (8] The signal used 1o designate the operation mode of the W FO circuit. When 1, it permits reading
operation. When 0, it prohibits reading operation,

39 RW/SEEK e] 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 indicates.

36 HDLD Signal used to load the read/write head.

27 SIDE Signal used to select head #0 and head #1 for the double-sided floppy disk drive unit. When 0,
it selects head 0. When 1, it selects head 1.

a8 LCT/DIR (o] 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 0, seek is made towards outer side.

When 1, seek is made towards inner side.

37 FLTR/STEP 0 When the RW/SEEK signal functions as RW, it works as FLTR which resets any fault condition
as the seek step signal.

35 READY | Signal used to indicate that the drive unit is ready for operation.

34 WPRT/2 SIDE I When the RW/SEEK signal is operating as RW, it function as WPRT which indicates that the drive
unit or the floppy disk is write protected. When the RW/SEEK is function as the SEEK signal
produces 2 SIDE which indicates that a double sided media is in use.

17 INDEX | Signal to indicate the physical start point of the track.

33 FLT/TRKD | When the RW/SEEK signal is operating as RW, it works as FLT which indicates that the drive 5
unit is in a fault condition. When the RW/SEEK is operating as SEEK, it works as TRKO
which indicates that the read/write head is on cylinder 0.

16 TC I Signal used to indicate the termination of a read or write operation.

30 WDATA (0] Data written on the floppy disk consists of clock bits and data bits.

25 WE o] Signal to indicate write enable to the drive unit,

21 WCLK [} Data write timing signal which is 250kHz in the FM mode or 500kHz in the MFM mode.
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1
Pin No, |
1

Signal name

7{e]

Function

32,1

PSO, 1

Signal used to either advance or delay the write data in writing under the MFM mode,
to obtain timing adjustment for reading. The WDATA signal is controlled as shown in
the table below.

PSO PS1 FM MFM
0 0 Not changed| Not changed

LATE
225~250ns

EARLY
225~250ns

1 1 - -

0 1 -

1 0 -

23

RDATA

Read data from the drive unit consists of clock bits and data bits.

22

WINDOW

Signal created in the VFO circuit which is used to sample RDATA, Phase syncroniza:
carried out in the FDC for RDATA data bits and WINDOW.

5-5. Data recording method

There are two ways of recording data; FM recording (1) Clock bit indicates a bit cell.
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)

5:

1) MF recording method

(2) Data bit is placed in a middle of a bit cell. (See Fig. 1.)

:

(FM recording method)

———te— - ———

—— e

e |

== |

(MFM recording method)

S __ T, "
TR

(=]
-
[ =]

1 0 1 0 0 1
As seen from the above illustration, bit density of the MFM Model 3500, only side 0 of track 0 (128 bytes/sector) is
recording method is twice the FM recording method. In written in the FM mode and rest of other tracks are
other words, data density of the MFM recording method recorded in the MFM mode.

' doubles that of the FM

5-6. 1/0 port in the MFD interface

recording method. For the

1/0 port used in the MFD interface is as follows.

D-BUS| 1/0
1OMF#F9-A0 ouT DACK Used for data transfer between the CPU and the FDC.
D7 ME INT from the FDC is output enabled on INTFD.
D6 SCTRL FDD select signal output is enabled.
D5 TC TC to FDC.
D4 OUT TRIG Trigger (motor on) of the timer (555)
D3 SEL3 Selects FDD 3
IOMF#F8-A0 [ D2 SEL2 Selects FDD 2
D1 SEL1 Selects FDD 1
DO SELO Selects FDD 0
D2 M .ON ON/QFF state of the motor
D1 IN INDEX INDEX signal from the motor
DO DRQ DRO from the FDC.

— 59 —
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5.7. Precompensate Circuit

WHATA

WE

OWRITE DATA

PS¢
PS1
LS27
(Fig. 2)
P50 PS1 FM MFM Value of LS163
0 0 Mot changed Not changed 1101
0 1 - LATE(125ps) 1100
1 (1] o EARLY({125pus) 1110
1 1 - - -
(Table 1)

WDATA I l
BMHzllllllllllllllll
CLOCK / 1
EARLYJ:_—!— :
NOMAL——I_:1
i e T

(Fig. 3)

The precompensate circuit is used to compensate the peak
shift before writing.

The FDC sends out the compensation rate to PS0O and PS1
and the data bit location is shifted according to this signal.
With issuance of WDATA, the value dependent on PSO and
PS1 is set in the LS163. (See Table 1.) For instance, when
both PSO and PS1 are low, it will set “1101(D)” to the
LS163, counted up by the BMHz clock, and QB is sent out
When it becomes “1110, 1111, When in EARLY (PS0=
“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 QB 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.

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

3
N
|~:u|-_x=">—\
COUNT W

b 4

£

Y

Media is present. Media is not present.

5-9. Controls during read, write, seek,

calibrate

Above operations are all controlled via the FDC.
1) Control during read and write

READ (or WRITE) |
command to FDC.

and re-

is read by FDC.

a 2 /l
(Wait for interrupt)  Result status
Y|

DATA+ FDC
DATA-+FDC

N
END RETRY
Y

2) Control during seek and recalibration

SEEK (or RECALB)
command to FDC

HALT

(waits for interrupt) Headrasait

END RETRY

status from FDC.



In the case of the MFM method, need to trace cycle fluc-

tuation is further increased, as a peak shift 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.

— i

«— [

4—

4

/

—

—

(VFO circuit): Variable frequency oscillator

M

Polarity inversion

—

Write pulse

Read waveform

i i i i i 1 i

60 40 20 0 20 40 60 (»s)
(a)

When the output vaveform is observed after writing a single
pluse on the floppy disk, the waveform show in (a) appears.
Shown in (b) is two pluses of 4us interval.

5-10. VFO circuit
1) Purpose

String of data
pulses from the FDD.

B

L

MZ 2500

Write pulse

T ol
|

!Hn
H

Polarity inversion

31

’

-
Read waveform =

-

AL
]

\
Y
.
_f
(4
G

il
o/ =1
# I
}l | I|
Advanced peak shift —s p— — - Delayed peak shift
1] L]
1 i
Regenerated pulse n H n

o
—

Write pulse

Polarity inversion

. K

I ! Peakshift0
1 )
5
- )
T~ £, L
b =4 e i ;' ‘\
4 I, Y / N
F) \ Y LU \
s ALV A0S W 5
o\
A

\V%

i
| ! i
Advanced peak shift | }-— b— Delayed peak shift

e
<

—_
-

Deviation in the peak point is called peak shift. Since pluse
intervals of the MFD in actual operation are 4us, 6us, and
Bus, the largest shift takes place when a pluse appears Bus
before or after 4us, as shown in (c).

i

Data window I | I l | I I _l

String of
separate data

M

M

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) VFO circuit configuration

READ

DATA

e

Phase Filter
detector > amplifier vCo
, Window
E —» SEPARATED DATA
Data
separator

The VFO circuit has the following capabilities.
(1) Two modes: MFM and FM.
(2) The VFO 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 FDD). Fluctuations in an individual bit
that may be seen (peak shift are ignored.

+5%

READ

DATA

VFO circuit

CLK
CLR

+5v

+5V

—» SEPARATED CLOCK

Moo

LR -

BAOFF 0%

[ S

MFMEM

~d Bn
cLr® I
L L
ry (e}
@
1A
1B 1Y
D Q SEL
LK
CLR E 4
I" +8V I’“"
+5V ‘_
B B ql
I ar cir —l_q“cw —)
W1 NDOW a

RESET




MFM Mode
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Normal

Advanced

Delayed

Does not trace * Tus.
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FM mode timing chart
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t
5-11. Media format
0 track
Sector MASTER BLANK MEDIA
Boot, OS information
! (See Fig. 1) 00
2 BOOT 00
3 BOOT 00
4 BOOT 00
5 | c5.p9,D4.C1,D7, 40 v R TR
6 00 »
@
o
o
T E5,D6 ,D3 ,F1 ,E2 ,C8,C1,D9,D7,40 ~ 40 , D4 (400onone side), 40~F1 a
=
2
8
9 MAP: Nine sectors for the media of MAP FF
34 tracks.
Area: 10th sector is also a MAP area
10 for the media of 40 tracks. Area FF
16 FF
l 1 E5
o
;]
S 2 E5
E
g
g
c
=
L
e
=
)
15 ES5
16 ES
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Track 0, sector 1 information (SBACIS) (Fig. 1)

T T T T } T T 1 : T T T T ¥ =
' ] ' 1 ] 1 ' ; 1 1 |
AA:]C'PGO'Ulll02100:04E00:48100:48:(}4:02I00:Ul:01:
1 1 1 ‘l } 1 1 1 : _L _:_ 1 Il Il L
/ Track SIDE Sector N | Track SIDE Sector N
System media Mo, of sectors ! Start address
Drive unit specification Load address No of data transfers
FL BOOT f1= SUB 10CS
r L] T T LE T T Al
i (] (] ] [ [} 1 1
:10'02:01'01:01:1011“}?‘:
L JI L _: 1 'l : A
Noof Track SIDE Sector N Noof END
sectors sectors
|
N = 0 ... Single density, other than front side, track 0.
1 ... Double density, other than front side, track 0.
0 ... Side O (front side)
SIDE = s ;
1 ... Side 1 (reverse side)
No of data transfers: INT=[10CS capacity/1k] + 1
0 track 8 sector
= 78 Flion 18 1F|20 sc|ap 7F
FF FF| | |r rr| |FF FF FF FF
Volume T Diskette Type E
iss l Track No. 2 s i TR or FLOAD command
Track No. 1 #C DH/DD(Mini )
Error Mep (Bad Treck) ~E DH/DD{Standard)
20 bl 2C 2F30 ] ac
T T T T
x 1 E : '
o - i i All *“F** when ALOAD command
is not on,
T Fail name (8 bytes) Expander Volume name ALOAD
i L 1
EE N KUOAD dsmmard (3 bytes) (8 bytes) ?ga;ﬂ:;xe No. labe
B@: File specification only ( Bbytes )
#1: With operand
Contents of X register
When used for the line number (when line No, 123)
Drive NO These three bytes are in effect,
34 3536 Bbyres HY
T T T
[ { ief ] (o
e
e ol When used for a label (Wight bytes are in effect, and rese are @)
|
A(w) 11 7] ac
B(1)
ABCDee r




© Map information

0 track 9 sector

0 track 10 sector

MZ 3500

128 blocks are controlled
by one sector.

80H: End of link

FEH: Links to next map,
and the starting
biock number,

Indicates the byte position

LY
1 / 17H 129 FFH
2 /[ 8 «H 0| 4 17H
3] [  Fru 131 FFH
22 [ | FFH
23|}  4CH
2 | | FFH 51| | FFH
v 8eH
152 00H ~ 7FH
153 FFH l
FFH 5
7EH =
FFH 3
FEH
FFH
FFH
/ from the top of directory.
2% 2\ 2 28 29 30 31 3
g1 | #z | 22 | 21 | FF | FF | FF | FF | FF

MAP N
Block NO

Starting block number (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) {Single-sided)
Block No. Block No.
track track
Front Reverse Front
2 BO Bl B2 B3 2 BO Bl
3 B4 B5 B6 B7 3 B2 B3
38 B144 B145 B146 B147 38 B72 B73
39 B148 B149 B150 B151 39 BT74 B75
( 2Kx 152=304K ) ( 2KX 76=152K )
Each track is blocked in the following manner:
1 sector 2 sector )
3 4
5 6
/ » 1 block » 1 block
13 14
15 sector ) 16 sector )

© Track 1, Sector 1 information (CP/M)

0 5 10 15
. 3 ATA T.
AA TRACK | SIDE [s N FEOR : ' i N'f'_'jlmuc SIDE smo:l N
BER : L MBER
Drive unit Load address  Start address
specification.
Represents the :
system media. [ BOOT i
20 50 51
SECTO SECTO SECTO
R NUMITRACK | SIDE |S N [RNUM| - — - — — — — = = — = — — TrRACK | SIDE {sEcTor| N |RNUM| prg
BER BER BER
Indicates
the end.
SUB-10CS

N=

0 ... Single density (front, Track 0)

1 ... Double density {other than front, Track 0)

SIDE =

0 ... Side O (front)

1 ... Side 1 (reverse)
Nos of data transfers = INT [IOCS capacity/1K] + 1
® Sub-IOCS can be divided into either blocks. |f divided to
less than eight blocks, the block that follows.

r!



6. R232C INTERFACE

6-1. General specification

Input/output format

RS-232C bit serial input/output

No of channels

1 channel

Code used JIS 7-channelfJIS B-channel
Baud rate 110 to 9600 bits/sec
Transmission system Half-duplex
Synchronization method | Start-stop

Communication control Nénprocedure

procedure

Data format

Stop bit: 1/1.5/2, with or without
even or odd parity.

LS| used

8251AC or 8253C-5
(Programmable Interval Timer)

6-2. Data transmission format

MZ 3500

gt 2% b g gt ob of

7-bit,
with parity

\_"Y_"‘\ ~— Jx_.Y__I\_Y._./ ..... *

Start bit Data bit {7 bits) Parity bit Stop bit (1 or 2 bits)
7-bit,
without parity

~— ~— / \ﬂ"‘/ s

Start bit Data bit (7 bits) Stop bit
B-bit,
with parity

— N - A Ny— - - P

Start bit Data bit (8 bits) Parity bit Stop bit (1 or 2 bits)
B-bit,
without parity

NN, v- A ey—— —~ -—

Start bit Data bit (8 bits) Stop bit (1 or 2 bits)

Example: 7-bits, even parity, 1 stop bit
5 6
o' gk gF oV o 7 2
;Y_/H__.J L. ~ e S \_Y_./\_r_ag_v_/

I Start bit

Stop bit of preceding data

7-bit data (26H)

- .

Parity bit Start bit of
succeeding data
Stop bit
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6-3. Block diagram of the interface

Control signal
data bus

TXD

SUB-CFPU i’_? RXD
(Z-80A) 8251 AC
RXRDY
—_— J_ TXC
RXC | a—
—
_—> 8253C-5
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, while data output, but
would 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 B251AC.
(1) Mode instruction: Defining general operational para- (

meters, such as unit, stop bit, etc.

< Control signal > Peripheral
—

START )

(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.

8251AC internal reset

8251AC mode instruction
_

v



2) Data output control

| SEND '

{ RTS ,RXEN, TXEN)

Command instruction

—» 8251 AC

Set counter (200ms)

MZ 3500

8251 AC

4‘_,-"' (0 L ‘,_>_RTS

e
i

BUFFER
EMPTY ?

Output data to
B251AC

All data complete?

COUNT DOWN

ERROR101

| == The 8251 send data when TTS goes low.
The B251AC would not output, unless
goes low. Therefore, the state of
will be checked when the buffer
becomes empty.

Set counter (400ms).

BUFFER
EMPTY ?

End

Y

\/

ERROR101

COUNT DOWN
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3) Data input control

RCV

Command instruction 8251 AC

( ER ,RX DISEN) [=  (Error reset )
8251 AC Data input disable

Read one data
(Claars the data before
the start of the receive command.

Command instruction 8251 AC
=
(RXEN,DTR, TXEN) ‘Data input enabled.
— 825] AC Data output enabled (echo-back, selected)
“L"™»DTR
Waits for NMI by
the RXRDY signal. P/_ E
Set counter,
-~
8251 AC
Resets error by setin
DTR high. Q
: @

\\ Y ' N
EREOR COUNT DOWN
N

Command instruction

(ER)
— 8251 AC

ERROR <1;4

ERROR
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6-6. 8253 Controls 8253 8253
= X . st s Output frequency Parameter
Baud rate of this interface will be determined by the clock
output of the 8253. The 8251 is configured such that its P19 8= 1760H 183688
baud rate is 1/16 of the input clock and has the following 300 4800 512
relation between the 8253 output clock and the baud rate: 600 9600 2586
1200 19200 128
2400 38400 64
8253 input frequency: 2457.6kHz 4800 76800 32
8253 Mode set: Mode 3(rectangle waveform rate generator) 9600 153600 16
Control signals
Signal name Symbol IN/OUT 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 DR — Peripheral Goes high when power is on to the interface unit.
Carrier detect CD — Peripheral (SWE-ON) High at all times when power is on 1o the interface unit.
{SWE-OF F) 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.
{OFF) 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 Indicates that the peripheral is ready. It 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-ON) Causes an error if set high during data output.

(SW7-OF F) Causes an error if set low during data output.

6-7. Description of LSI's

1) UPD8251AC (Programmable Communication Interface) . u— 28
The UPD8251A is a USART (Universal Synchronous/ b2 oe—9 “——'027 =
Asynchronous Receiver/Transmitter that was specifical- D3 o4 5" 2% DO
ly designed for data communication. RXDo 2 > ' ovee
The USART receives parallel data from the CPU and GHND O 5 24 RXC
converts it into serial data before transmitting. Also, hioH 6l P EF_E
serial data is received from an external circuit and trans- D56 7 22 2l
S D6 04— D4-“—0O DSR
ferred to the CPU after converting it into parallel. The 8 21
CPU can monitor the current state of the USART at ——D7 R | 20 g
2 : TXC o0—»Qg [ ¢—0 CLK
any time (data transfer error, and contro! signal of WR 0—"-3+C —]?—POTXD
y SYNDET and TXEMPTY, TS o—lpgd | 18 S OTXEMPTY
~eatures c-Do—12 e L—0CTS
e 8080A/8085A compatible RD o—2pd ¢4 0 SYNDET BD
® Synchronous/asychronous operation RXRDY OQ-E— —}5-—DO TXRDY
® Synchronous operation
5 — 8 bits character Block diagram
Clock rate: baud rate x 1, x16, x64 |
BREAK character generation PO E:m _ 8| 8 |Transmission
Stop bit: 1, 1.5, 2 bits Gl 2 T i e N
Error start bit detection 8
Automatic break detection and operation. 'J;L\-mxﬁ" .
® Baud rate: DC — 64K baud RESETO— Read/ [+ 2 Transmission XE”’
e Full-duplex CLK o— write > M
Double buffer type transmitter/receiver LR—::H ﬁ;}gr;:ml
it Reception
® Error detect Wik o—g 8] buffer - o
Parity, overrun, frami 2 i
Y. un, framing Eo—i (gp)
® |nput/output TTL compatible 5K o—ad F 1
® N-channel MOS ITRO+—a MODEM Receiver [—ORXRIY
® Single +5V supply E‘_—lr_zo' > controller ¢ _-a-,- control ¢ ORXG
® Single phase TTL level clock ’ )
® 28-pin, plastic DIP Internal data bus/'
® [ntel 8251A compatible

Pin configuration (Top View)

Bh



MZ 3500
DO~D7 : Data Bas
RXD : Receive Data (IN/OUT)
WR : Write (IN)
RD : Read (IN)
c/D : Control/Data (IN/OUT)
CcS : Chip Select (IN)
DSR : Data Set Ready (IN)
DTR : Data Terminal Ready (OUT)
RTS : Request to Send (OUT)
CTS : Clear to Send (IN)
TXRDY : Transmitter Ready (OUT)
TXC : Transmitter Clock (IN)
TXE : Transmitter Empty (OUT)
RXC : Receiver Clock (IN)
SYNET/BD : SYNC Detect/Break Detect (IN/OUT)

2) UPDB8253C-5 (Programmable Interval Timer)
The UPD8253-5 is a programmable counter/timer speci-

fi

cally 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.

Feat
@

ures
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

RD —»q
WR —»(Q

Block diagram

oy

Data bus

DT ~D0 K 3 buffer

v

Counter

[ e—— CLK O
[—— GATED
—» 0T 0

A) —»
Al —M

logic

Read/
write

snq [BulaLU]

Counter

f—— (LK
[¢&—— GATE|

> OUT1

. .

word

Control

register

Counter

#2

—CLK2
f¢—— GATEZ2
F—»0uUT2

I

)

Pin configuration (Top View)

D7~D0 : 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

A1~A0 : Counter Select

Vce : +5 Volts

GND : Ground

D7 O¢—p] ~ L 24 ovee
D6 O—2») 2> —OWR
D5 O¢—2»] 422—ORD
D4 O+ € —oTs
D3 O¢—2» 2 —0A1
D2 O+—LXp ¢2—0A0
D1 Oe—L» 2 —ocLk?2
D0 Oe+—2Ep 17 »00UT2
CLK 0 O—2p] € —OGATE 2
OUT 0 04— ¢ > OCLK1
GATE 00—y 4 OGATE1
GNDo—12 L 15 560UTI




MZ 3500
8251
CLK IN 2.45MHz clock
DSR IN | DATA SET READY ... READY
DTR OUT | DATA TERMINAL READY ... CS
8251 CTS IN | CLEAR TO SEND ... PO (MPER SUT), ER
chip address[0001 /xxxx] RTS OUT | REQUEST TO SEND s O
TXD OUT | TRANSMITTER DATA ... RD
TXRDY | N.C.
IN } #1X TXE N.C.
ouT TXC IN | TRANSMITTER CLOCK ... OUTO0 of 8253
RXD IN | RECEIVE DATA ... SD
RXRDY | OUT | RECEIVER READY ... Tosub-CPU of NM!
RXC IN | RECEIVE CLOCK ... 8253 0UT
SYN/BD| NC.
8253
CLKO IN | 2.45MHz
GATEO | IN | Vec
8253 OUT0 | OUT | To TXC, RXC of the 8251
chip address[0010/xxxx] CLK1 IN 2.45MHz
GATEl | IN | FromOUT2
IN #} - OUT1 | OUT | MuUSIC
OUT # CLK2 IN | 2.45MHz
GATE2 | IN | wee
OoUTZ2 | OUT | To GATE 1

INT0O TO MAIN FROM SUB

TNTO
POWER ON RESET H
S00 -S1W(TORQ-WR of SUB) L
INTR=L(FROM MAIN) H

INT TO SUB FROM KEY
STK= (L)
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7. PRINTER INTERFACE

7-1. Printer interfacing circuit
ASA4-ASS -ASE - AST

AB Chip 503 v
Select O CS 8255

Decoder
PAD 9 © DATAI
PAl ————-cD——@ DATA2
PA2 —c{> © DATA3
PA3 J:I >——© DATA4
/ PA4 ———CD ~© DATAS
z80 A0 i A0
SUB PA5 —GD——(@ DATAS
CPU . PA6 CD © DATAT
PAT ———oD———@ DATAS

S PCs mﬁﬁ‘f
A PC6 _A_f:'ﬁ

P PC7

N PCO

- PC1 }—

B pc2 b—

R e

L DSO |

—CQ @ Busy

DS3
it J—or

M N -© PDTR
D25 Ls244 |
\_DS6 -
\ D57
7-2. Parallel interfacing signals : ibtvsfpanzg::bf:: l:r‘na of the model-3500 main unit,
Pin No. Signal name IN/OUT Function
1 STROB — PRINTER Data is transfered to printer when STROB is high.
3 DATA 1 -
5 DATA 2
7 DATA 3
9 DATA 4 —~ PRINTER Data output to the printer
1 DATAS
13 DATA B
15 DATA 7
17 DATA B
19 ACK —~PRINTER Indicates the end of character input or function input.
21 BUSY = PRINTER When high, it enables to receive data.
23 PE ~ PRINTER When high, it indicates paper empty.
25 PDTR 1} - PRINTER When high, it indicates the SELECT mode (receive enabled).
27 SYSRES — PRINTER Reset signal, normally high g

— T8 —



7-3. General description of the parallel interface
The 8255 is used for the LS| to control the parallel inter-

Because it is not possible to directly sense the ACK signal as
face. The 8255 can be set in the following mode.

it uses interrupt for key processing and RS232C input, the
PORT A: MODE O ACK signal is latched by means of the OBF pin function.
(PORT B: MODE 1
PORT C: Output

7-4. Data transfer timing

BUSY

ACK

OBF
( 8255
PC—T

DATA L

/ y | [J
STROBE 2 l—r u

(MIN)

e
Ei

1#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  §

STRORE OUT ERROR

Set the 20 second counter.

ERROR
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7-6. 1/O port map
8255 ON SUB CPU BUS

PAT | DATAS
» )2 i g
l’N #3X PASB DATAT
OUT A5 DATAG
PPA4 DATAS
PA3 Output DATAA4
8255 & PA2 DATAS Printer
chip address[0011/xxxx] g PA1l DATAZ
o
= PAOQ | J DATA1
PC7 |OBF output ACK TSET
Group A: Mode 1 PCH |ACK input ACK
Group B: Mode 0 o
PC5 STROBE
PC4 | J MUSIC, sustain
PC3 INTR | NOT USE
PC2 1 5 ACKC
PC1 STC } Keyboard
PCO DC
PB7 P/M CG selection
o PBg SRDY Sub CPU READY
€ | PB5 | |Output CLK
@ PB4 Din
PB3 c2
Clock
PB2 Cl1
PB1 Cco
PBO | . STRB
INPUT PORT( 74LS244 ]
(DS7) HLT KEY
74L5244 (DS6] STK ]
Keyboard
port address[0100/xxxx] (DS5] DK
| CDhS43 PDTR
IN DS PE Printer
}#4x (DS3) ]
OouT (ps2) | Busy
(DS1) Reads the 8255 OBF (PC7)
C(DS0J output or timer output.




8-1. Clock circuit
1) Schematic

SR
(S

8. OTHER INTERFACES

MZ 8500

2) Clock timing

l’

3 )
N
>::1'-ﬂ}
w = |
g =
8 |5 |36 [3e P53 |32 |3 z 27
FEERREEREEL
#PDE2SS
- W=
B T =
& o o
2 |22 |2
?{ Vee A
ﬁ(tz \ag 'sESH 4
B e &89 0 g0 8
S =~ m @ & o & =
1 fs 8 |®
22:‘_’8 L5244
zZ R &
b=
Ill
= =
L] —

TEST FPIN I

READ HOLD | READ SHIFT mode SHIFT mode HOLD
mode mode mode / mode
ca(co~2) o X X 1 ) &0 i

STB £y / Ones digit of seconds Ones digit of month \_ v

DOUT I\ Xx ) S A X + X

CLK \

Tens digit of seconds Tens digit of month

WRITE HOLD SET HOLD
e cadie.. | SHIFT mode // SHIET mode kS l iy

Cn(C0~C2) 0 x 1

X2 X

STB f

Ones digit of seconds

/Ones digit of month m [_\

AL X4

A ¢ s X

Don't care

N

r//‘\

DIN Don't care
CLK \
nouT

X v

Tens digit of seconds

]
t

Tens digit of month

81 —
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3) uPD1990AC
Block diagram

OF O——— 7\
>
CLK O
NN O 40 BIT S/R
MI’X DO
TIMER CUNTER
X1 0— 32 KH
x2 o—] 0S¢ (15KHz Changed
to 1MHz) 15 SBD
Co o e
- COMMAND)
C1 O LATCH
DECODER
c2 o- > MPX D> o TP
CS0———— g
e
Command specification
cz Ci1 CcCo Command Description DOUT Data Shift Note
0 0 0 Register hold Holds 40-bit S/R 1Hz Not possible Data retention
0 0 1 | Registershift Data input/output (LSB] Output of LSB | Possible LD onieaen
& 4 B Time set E;‘s::’:‘:':;ﬁz:fésn':ﬂ [LSB] Output Not possible
0 1 1 | Timeread ga:a;"tg‘fhﬂ’:g;?t“gf;’ [LSB] Output Not possible

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

(LSB) (MSB)
9 4 5 2 0 1 0 3 7
LSeconds—] LI\.Ilinums—l LHoutsJ LDayPJ onth

_82._
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aie

8-2. Voice input/output circuit
4 PD8253 4 PD8255
)
i
e
L=}
13|14 12|24 9 |15]

CLOCK
GENERATER
2.45076 MHz

IMT1D
gM1D
Fad

-

8 13

| g +

TAT313

Vee

sl

o
VOICE SPKR

Music output waveform

e Tonal signal l
ouT1 !
® Sustain
PC4

® 25C458

emitter
® 25C458

collector
® Speaker

output
& GETE1 _I L
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8.3. Expansion and interrupt (See 3-(2)-4 for interrupt)
1) Options and expansion units

Options not requiring expansion unit
MZ-1KO01 JIS keyboard MZ-1E01 RS232C 1/F ®
-1D01 14" medium resolution color CRT -1E02 GP 1/O ®
-1D02 12" high resolution green CRT -1E03 SFD 1/F
-1D03 12" high resolution color CRT -1F05 SFD unit
-1501 14" CRT tilt stand -1R06 RAM
-1502 12" CRT tilt stand
-1X02 Light pen
-1P02 B0-character printe
-1P03
-1P04 Color injket printer
CE-330P 80-character printer
-333P 136-character printer
-331M Optional MFD drive unit
-330X Plotter
MZ-1F02 Optional MFD drive unit
-1F03 Optional MFD drive unit (single deck)
-1R03 Graphic board
-1R05

2) Expansion unit
Signal assignment by slot

gLTTi,?:U SLOT1 SLOT2 SLOTS3 SLOTA4

SFD CONTROL
VOICE
DRAM control signal

32K mask ROM
BASI1C(

——
U
_"L.}'l.lf'\.f\.u"'\.}_""

P P

— L~ —

— L

—J
—_—r—"

BK mask ROM
ROM1
ROM2

=L\
U

—\f\nr‘—\’r\nr\nf—'

L e L e
NS

WL
A~




8-4. System SW1 (DIP SW) (User operative through the cabinet bottom)

BEETEEE
MZ 3500

No. | Signal name Function Position Polarity Description
on L sw2 | swi
in of MM
! ! sk " ON ON CE3a2p RGO OT N
Printer select — OFF ON MZ1P02
ON L ON OFF 102824 At G WA
2 sw2 = #48 pin o
OFF H OFF OFF
ON L High resolution CRT (MZ1D02, MZ1D03)
3 SW3 CRT select #51 pin of MMR
OFF H Medium resolution CRT (MZ1D01, MZ21D06)
Choice of decimal ON L A period is output for a decimal point.
4 Sw4 point output #52 pin of MMR.
format OFF H A comma is outputted for a decimal point.
= OoN i Low state or open ER signal during data output
will result in an error, To TS, DSR
5 SW5 .
OFF H The signal ER becomes invalid. ot the 2o,
ON L Er?nls high as long as power is on to the main
6 SWE RS232C
assign CD goes high only during data output. However,
OFF H it would not go high if the echo-back function is
on the host side.
ON L An error is cause when the PO signal is high
during data output. T c'—TE ol aka
7 sSw7 8251
OFF H Polarity is inverted for the above.
Normally in capital letter, but in small letter
OnN L when shifted
8 FD1 Key shift mode : #54 pin of MMR
(sw8) setup OFF H Normally small leter and in capital letter when (FD1)
shifted.
ON L -3500 CG will be assigned when the 200-raster
; CRT is in use. P ianal
9 P/M Chmf::e of CG I_,;M ;lgrgel
(sweo) for display OFF i -2000 CG will be assigned when the 200-raster o
CRT is in use.
10 N.C

Dip switches (A) and (B) located on the PWB are used for
servicing the MFD or for other machine service 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. | Signal name
—
SEC "
1 SW1A) 44 pin of MMR.
FD2 s
2 (SW2A) 56 pin of MMR.
FD3 :
3 58 pin of MMA.
(Sw3aa) =
4 SRQ Bus request =
{(Sw4a) 10 sub-CPU.
DIP SW (B)
No. | Signal name
1 SRES SUB CPU
(SW1B) reset signal
2 SW2B SUB CPU BUS
select signal e

1 2 3
OFF OFF OFF When SH in use.
ON OFF OFF When DH in use.
OFF ON OFF —
ON CN OFF -
OFF OFF ON Use of the CE330M as an expansion unit
ON OFF ON Use of the CE331M as an expansion unit
OFF ON ON Check mode *1
I_ON ON onN Check mode *2
*1: Test program is loaded and executed.

*2: Provided for the test of the MFD interface. The
read/write test is carried out for the expansion unit.

Used for an individual test of the CPU PWB. When these
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 < 4 1 2
Switches are set in this manner before shipment of machines this us the
OFF OFF OFF on ON ON single-sided minifloppy disk drive.
Switches are set in this manner before shipment of
on | ofFf | off | on ON ON machines that use the double-sided minifloppy MZ35a0, Peasal
> = MZ3540, ¥ X3511
disk drive.
OFF OFF ON ON ON ON Switches are set in this manner when the SH is used for the optional MFD.
ON OFF oN ON ON ON Switches are set in this manner when the DH is used for the optional MFD.
OFF ON ON ON ON ON Test mode *1
ON ON ON ON ON ON Test mode *2
OFF OFF OFF Individual CPU PWB test

Can be in either state
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9. POWER CIRCUIT DESCRIPTION
1. BLOCK DIAGRAM

+12V poweer &

awinching corcus
Contro’ protect

T_ circun
—y

Falter crgust

¥

S

+5V power

Rectity fsmaoather

cHEun

switching cucun

Falter corcut

Dt

t

W

Control protect

ceuit

Noe filter Lg

Rectily /smoother
circuit

Poweer line
transformers

Oscillator

]

Rectity lsmoother
eircuin

Algrm circuit

Algrm

cireuit

=12V dropper

=12V
output

\atarm)

{Block diagram)

A. +5V and +12V supplies

. Functions

. 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,

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

. 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.

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

. 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.

. Description of each block

. QOvercurrent protect (control/protect) circuit
When an overcurrent is met in the +5V/+12V circuit, it
causes 1o increase the voltage at both ends of the over-
current detector resistor R1, which in turn causes to
increase the Q3 collector current, for, there arises larger
voltage difference between the emitter and base of the

P

transistor Q3. This makes the gate voltage of the thyris-
tor increased owing to activation of SR. With activation
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 Q5 oscillation. This causes
the transistor Q5 inactive, and it shuts off the +5V/
+12V supply.

. Oscillation circuit

As the Q1 emitter voltage is at almost GND level wher
the transistor Q1 is active, the Q2 base voltage tem-
porarily drops close to the GND level by means of Cg,
which in turn makes Q2 inactive and the Q2 emitte
voltage increases,

Then, the Q2 base voltage comes to rise as C6 begins to
be charged through R6, and the transistor Q2 starts to
activate again. With activation of the transistor Q2, the
Q2 emitter voltage starts to drop and the Q1 base
voltage is temporarily dropped by means of C5, to shut
off the transistor Q1, which causes to increase the
transistor Q1 emitter voltage.

Next, as C5 is charged by Rb5, it makes the Q1 base
voltage increased which puts the transistor Q1 into
activation. In this manner, transistors Q1 and Q2 are
alternately turned on and off to keep oscillating.

C5 and C6 are charged through R5 and R6 by on/off
action of the Q1 and Q2, and discharged through Q1 and
Q2.



+5V
—> or
+12V

MZ 3500
- o = it - Switching regulator
Q5
+V p NF
' R1 - % My
Overcurrent protect circuit
2 R2 1
A A a
I 4 2 g
[ D9 R3 é =
e = i - | 02
S e
& & + I 2 2
1 R
=]
] < - o ]
R4Z R5Z R63S R7 §E SR
-
2 b
i cs C6 Jnnm
Qi >|—o—| - Q2
25KHz 4 25KHz
1 <
1]
I Oscillator circuit
Q5 e +5V
PRF ———y —» or
’_Sl +12V
[ b 7.52V
> Y b1

{Switching regulator and constant

Q6

Q7

vy

e =

Yy

vmj:j:l

L
AAA
VY

voltage control circuit)

Oscillator circuit

® VR isthe +5V or +12V adjusting VR.
® D; is provided to discharge current from C, after power off.
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c. Power switching circuit

As the signal from the oscillator is amplified through Q7
to Q6 to change current to the transformer T2, it causes
voltage to appear on the base of Q5 (one of components
is cut by D1), so that the transistor Q5 begins to per-
form switching operation in synchronization with the
oscillation frequency. As Q2 is switched, current is
supplied to the emitter side of the transistor Q5, which
produces smoothed voltage through the capacitor C1
and the coil L2. The circuit composed of D4 and VR1 is
the reference voltage for the +5 or +12V supply, which
is used to control the emitter current flowing to the
transistor Q9. The current supplied from Q9 is used to
create Tr3 inactive by the delayed C1 and C2 voltages
which supplied from Tr1-R2-VR1-D3. It goes high with
deactivation of Tr3.

3. Alarm circuit

(Alarm generation circuit)

GND —
l .[ 3 4 3

ce R3 3

E =
-

ﬁ

=

-]

+—* PFD
:: {Assrm)

D2

+5V

When power turns off, the voltage accumulated in C1
and C2 are supplied to the base of Tr2 via Tr1 ... and
D3, so that Tr2 is kept active and Tr3 inactive for some-
times after power off.

Timing chart

SW ONI —44

{{

:

+5V

! 1L
' ==Y
)
'

PFD

i

4
A

!

3
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10. MZ1KO1 KEYBOARD CONTROLLER CIRCUIT DESCRIPTION

10-1. Specification of keyboard control

1) Input 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 (norma), 20msec (max),
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~DBF108B)
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 [ 1] (ten key)
ESCape ——— CTRL [CMD]
BRK CTRL [CONT
9) PRO/OP
Sent to the CPU after power on and when PRO/OP is
changed.
10) HOME key
CTRL Returns home after clearing the

display screen.

Only the cursor returns home.

11) One-step commands

CMD 1 DISP
CMD 2 —— PRINT
CMD 3 INPUT
CMD 4 ——— USING
CMD 5 —— IMAGE
CMD 6 —— GOTO
CMD 7 —— GOSuUB
CMD 8 RETURN
CMD 9 LIST
CMD O —— SEND
CMD A—— AUTO
CMDC CLOSE
CMD D —— 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 depressed at
the same time, an alternate key entry will not be
accepted. This rule does not apply to simulitaneous
depression of more than three keys.
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10-2. Key search timing

Single key entry
Bounding

Key M W T e s

strose || N i N M N Il Il I

R=="__=F
1 Strobe *—55ms—¥4¢—5ms —» —— 15ms —
cycle

RETURN N N N _n N 1

DATA OUT l_ .i_

Two key entry

Key 1 N m

Key 2 )'4 VMA
STROBE I | Il | I i N n JL

4—55ms—»¢—5.5ms —»€—5ms —»+¢—— 15ms — —p¢———— 15ms —p¢-—5ms —p

|- 1l

RET

N __Ji

DATA (1)
ouT l

DATA (2)
ouT .

10-3. Key serial transmission procedure

1) Data format

o [ D TR A R N e S e e

gy 26 g¥ oAk g g2 ol 20 I

“r

DATA Parity All nine bits
Command

CPU—* Key [ ] l I _l All 4 bits

22 2I 20 ’

Parity
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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)
e Parity: Odd parity up to 27 bit from the correction flag.
2) Interfacing signals CPU level
e D(K): Output data from the keyboard. Positive logic
e 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.
® |f 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.

® 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 transfer,
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 immediately after
transmission of one key-in data, without cleari~ '
key buffer contents.
SUB-CPU TO KEYBOARD
® Basically the same as the above cases.
® Datais 3 bits plus parity bit.
® Return acknowledge pluse: Parity OK ... STK + DK
Parity NO ... STK only

e KEY TO CPU (80C49, Z-80) CPU level

D(K) = N e DS

|
125 | | 825 [{|50 |}] 50 |
MS HMS MS MS

SUB CPU |
INT 17545

ST(K) 0 S W
‘r

ACK(C)

® CPU- KEY

D(C) T N D

ST(C) g i |
158 5
|

75‘ 3gg| 60

28 (min)  (min)
(min) 17.548

ST(K) (min)

D(K)
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10-4. Keyboard controller basic flow

Power ON

Read key status and
initialize

Check internal ROM

Check mode Y
7

Check program

Timer
START (5mS)

nch

Key serch

General key

Bounce
timing ?

Code convert

s

ASC11, G, F
LOAD Code convert

Change in
PR/OP mode
?

REP Key ’
input timing >
7 :

Reset CTRL mode

p. »,

-

Timer
Overflow 7

SHIFT MODE
Set

p, SEND
TO suB cpPu

k. i . J
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10-5. keyboard controller signal description

PIN Porality
N signal INJOUT Function
o name
1 T0 IN Output data signal from the sub-CPU (D(C))
2 XTAL1 IN Internal clock oscillator crystal input
3 XTAL2 IN Internal clock oscillator crystal input
4 RESET IN Processor initialize
5 sS IN +5Vv
6 INT IN Strove of DIC) that also is used for interrupt 10 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 input when a key is pushed during key search.
19 DB7
20 GND IN 0V supply
21 P20 ouT Output data signal from key (D(K))
22 P21 ouT Strobe of D{K) which also is used for interrupt to the CPU side (ST(K)).
- e N Not used
25 PROG - NC
26 Voo N 5V
! v s h : hich decimal code i f ion shift pul
<2 " ouT trobe 1o the keyboard unit by which a hexa ecimal ¢ i1s sent out Tor generation shift pulses
30 P13 to terminals X0-X15 of the 4515 decorder during key search.
ki P14 - NC
32 P15 Pins used 1o activate the keytop embeded LED:
~ ~ ouT #32 pin: Alphabets and symbols (LOCK)
34 P17 #33 and #34 are not used.
35 P24 IN Not used
:?f P.2_5 N Keyboard type identifier pin. Keyboard type is identified by means of KS0, KS1, KS2 of KUC1
g P27 an KUS2, whether it is GND or NC.
39 T IN Acknowledge input from the CPU (ACK(C)). Sent only when the CPU receives a correct data.
40 Vee IN +5V supply

11. SELF CHECK FUNCTIONS

The -3500 performs self-check test during initial program
loading of the ROM. 11-1.

Test regarding the main CPU

1) MFD I/F, 128KB RAM, 16KB ROM (for ROM based
machine) checks

[Procedure]

1. Turn on all dip switches of the 4 bit switch (located in
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

LED (for identification of GO/NO GO

ROM teL Dip SW (2 bit)
board. é Vi Main CPU
2. Insert a floppy disk into drive unit No.2 (the third drive
unit). « 7 —J

3. Turn the power on.

4. The LED flickers for a moment then the test program
starts. During execution of the test program, the LED
stays unlit. About four seconds later, the result is
indicsted.

(DISPLAY)

(1) LED comes activated after normal ending of the test.

(2) LED flickers after abnormal ending of the test.

The kind of error can be known by how the LED is activat-

ed and flickered.

— g4 —



Type of error

) MDF 1/F error

e = T
ON OFF
1sec. 4sec.

(2) SDO read/write error -

SDO bank alternation error

©

AD2 bank alternation error

8 &

AD3 bank alternation error

ROM sum-check error

@

C]

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 1o 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.

No. 1 d 3 4
POSITION OFF ON oN OoN

)
\2) 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 media)

(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 0.

(4) Program loading address must be 4B00H and higher

MZ 3500
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e Sector 1, Track 0 information

0 5

NO. OF
AAH 1CH [TRACK| SIDE FEC’TOFE N gm

RACK| SIDE BECTORESECTOR| N

-
Represent the  Drive unit Load address Start address
system media. specification
‘———v Test program {
20 50
NO. OF ENIEIRE 0 o Ly N e ] NO. OF| ..
ECTOR TRACK| SIDE SECTOR| N SECTOR TRACK| SIDE FECTOH N CTOR
1
SUB-10CS . the end

0 Single dencity (Track 0)

1 Double density (other than Track 0)
0 SIDE 0 (front side)

1 SIDE 1 (reverse side)

v

SIDE = 1

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 of data transfers = INT [IOCS capacity/1K] + 1

® Sub-10CS 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".

[Procedure]

(1)

(2)

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.

Set the system dip switch levers (10 bits) located on
the reverse side of the board to the foll owing positions.

No. 1 2 3

6 6 7 8 9 10

POSITION OFF ON ON

ON

ON OFF | OFF ON 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 test phase.

Result of GO/NO GO will appears on the video screen,
except for the CRT interface and speaker tests.

S
(

'f -.,
;

»
4

L
ystem Dip SW ;= g
10bit)

Dip SW(2bit)

ROM IPL 0

€7 =3

Sub CPU Dip SW(4bit)
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2) VRAM check
Proceed to test for ASCI! and atribute VRAM.
[Display]
During test periode, display shows under following.
(1) Display reviced “U” for entire screen from top side.
(2) Display blinking 1" with underline for entire screen.
(3) Display entire screen by space.

1) Memory test
Sub-10CS RAM (4000H-5FFF}
Shared RAM (2003H-23FFH)
Shared RAM (2440H-27FFH)
Above are tested.
[Display]
(1) Normal test ending

RA OK: SUB-IOCS RAM I“IL"“" |
RA OK . Norma
RA OK Shared RAM ; x: 0K
Above information are displayed on three display : RaFal
. VR ER
lines.
(2) Abnormal test ending
RA ER
3) CRT inter face test
Performance of the CRT is tested. To move into each test 8
phase, push the HALT switch. Test No.1-No.8 test the PO S
400-raster CRT, and test No.9-No.16 test the 200 rasters — e
CRT. 1234567890----—-- --—-67890
“Procedure and display] g
(Test No.1) 4
Confirm all patterns on the display screen of 40 digits and ?
20 lines. : {AIl pattarns)
20 |
g ASCII1 00~FF
T
8
9
0
80
{Test No.2)
1234567890------—---
Confirm all patterns on the display screen of 80 digits and 2 88 benoes
25 lines. 3
4
5
|
25 ' (AIl patterns)
0
1
2
3
4
5
{Test No.3) Vertical line

(1) Confirm that an entire screen is Filled with *“H”*, = fF-=—=—-—-=—-—-- - -1
(2) Confirm that attributes are shown as illustrated.
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( Check No.4 )

Border in black

rd

w—"-—v—-"w—'\

( Check No.6 )

Backroung in red

} **H" in blue
} *“H" in green

} H" in white

“H" in red

“H" in green

“H" in white

( Check No.7 )

( Check No. 5

)

K995 KE

H" in red

Back ground in green

H™ in blue

“H" in red

} “H" in white

( Check No.8 )

"H" in green

“H" in white

Back ground in black

} *“H" in blue

S

} “H" in green

} “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 y
6) 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.
(1) 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 '_';
R ¢p |O 7
125 DR |O
e
& ono |Off

PO (O
C/N 6

ER |O ;

Ready "3

RD | O

It will need wiring connection as illustrated in the figure
in order to test the RS232C interface. Pins of the R5232C
interface edge connector must be wired in the following
manner:

Front side

Revarse side



8) ROM-IPL
MAIN CPU CHECKER FLOW CHART 1/2

MAIN CUF
CHECKERSTART

Test prograem oaded 7

Loard the test program

Write “BE™ and “DE™ slternately

on Tracks 0, 20, ed 39,
¥
Wr ?
OTE: Includes SEEK error
and RECALIBRANTE
i error
Read Teacks
0,20,8m839.

Y
Resd ?
NOTE: Includes SEEK error
and RECALIBRATE
error,

Compare the write dats
with the resd dets.

Write “D5™ om Track O and
“FF"” on Tracks 20 snd 39,

—

Write “55" o ol
addressmaf 500,

FRead one by, mcrement
address, then write “55™

L
Y
A ¥
Wiite a different weilue to
wach bank o SD0, S02.
Arad value = each bank
o} N
Do they coincde 7 a

_gg_
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MAIN CPU CHECKER FLOW CHART 1/2

Add up all data in the ROM.

Option RAM
read/write check

Read/wri

Change bank of
the option RAM.

Bank switching error? )

Error indicated
on display.

( HALT ) ( HALT

..]OO_
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SUB CPU CHECKER FLOW CHART 1/3

SuB CPU
CHECKER START

RAM baed model 7 N
Y
Feadfwrite check Add up all ligures
of the 10CS RAM. n the 1OCS AAM

ER
on the dup

oK

on the disp. on the disp.

I

Aeadfwrite check
of shaced RAM

ER
on the disp.
ale
gLE A KEY?
ON
Resdfwrite check
of the VIDEOQ RAM
ER
on the disp,

ald
oL HALT KEY 7
ON

CAT interface test

o |

Set GDC to 200-aster.

Set1 GDC to 400vaster.

5

=10):=
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SUB CPU CHECKER FLOW CHART 2/3 SUB CPU CHECKER FLOW CHART 3/3
Set the timer 10 23 hours,
59 minutes, 58 seconds,
Decembar 31sr 510 intertace test
4-4econd delay.
0 hours,
0 minutes, 2 seconds,
January 18t 7 oK ER ]
on the dup on the dup.
oK ER
on the disp
HALT
OFF HALT KEY 7
ON

Generate the slarm sound.

ON

" Printer interface test

Y 11-3. Keyboard unit test functions
N

1) Keyboard controller ROM test
(1) After power on in a normal condition, it starts to carry
mho.x‘m .. 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)
HALT KEY 7 2) Keyboard test
(1) As the power is turned on with the “DEB" in depres-
sion, it goes into the keyboard self-test mode.
Reset the LPEN fisg. (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.
F“"mu*am If the key was pushed in a wrong sequence or when a
failure is met in the key, it makes the LED blinked.-
PN DRty N (3) It returns to the normal mode upon completion of
testing all keys. With this, the LED goes out.

(4) Observe the following key-in sequence to test.

ON

e

P el Fon e i)  Turn the OP/PRO siwtch to the OP side.
ii) Turn on power while pushing the “DEB" key.
- iii) Turn the PO/PRO which to the PRO side.
iv} Push a key one at a time in accordance with the given
oLy HALT EEY 7 sequence.

= 2=
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12. IPL FLOW CHART
12-1. MAIN CPU IPL FLOW CHART 1/2
MAIN CPU
Transfer the program
in 1000E- 1o 400E-.
P’—z’_mmplu 400EH.
ROM/RAM test Select Contents of parameter sector
memaory location
SUM IPL START 5 K.md e MED
Single:side double-dencity or double side double
] dencity.
2. Track and sector where I0CS is stored, Loading
Check MFD and truch
Index signal Number of sectors

Note: The sub-loader is contained in the leading sector.

Not found

Index signal found 7

T

Check ROM/RAM based mode
BASIC = ROM 7

Resd Sector 0, Track 0
Iparameter sector)

1

RECALIBRATION
Move head 1o Track 0.

Still error after tea

NO SYSTEM
MEDIA
code transfer

Error

JUMP TO
AOM BASIC

retrys
READ l index signal found?
Sector 1, Track 0. N To DO00H,

Still arror after ten

Error -

relrays

Check the master madia
if it is as specified.

" Includes recalibration,

The media conteining
boostrap and 10CS.

NO

Drive unit spec. NO
ched 7 i

NO-MAIN

:OCS SYSTEM

input/outout code transfer

LOAD 10CS crivnl
HALT
e o
ROM
RAM/AROM
RAM

a1 e

NO SYSTEM
MEDIA
code transter




gz ]
MZ 3500

MAIN CPU IPL FLOW CHART 2/2

Check if 10CS program
area is smaller than

RAM volume,
NO
10CS < RAM
1/O SYSTEM
XES LOAD ERROR
LOAD 10CS transfer
SEEK & READ
HALT
CPU STOP
* SEEK, READ
ERROR

Still error after five

retrays

ERROR

. ERROR
Still error after five

I/O-SYSTEM
LOAD ERROR
transfer
Transfer the 10CS
program to shared RAM
BOOOH~ —* FBOOH~ —
HALT
% ( CPU STOP )
BOOT: Program used to start the system.
LOAD BOOT
Position of boostrap program on the media:
LOAD BOOT
SSEK & READ Sector 2 thru 5 of Track 0.

retrys

JUMP
BOOT ADDRESS

)

=104 -

BOOTERROR
on disp.

HALT
CPU STOP

C )




12-2. SUB CPU IPL FLOW CHART

POWER ON
SUB CPU IPL

Timer

L

Initialize 8255,
A: Mode 0, B: Mode 1,

C:ouTt
|

5UB CPU READY OFF

I

Rest GDC.

Check AOM sum._

Any sum-<check error 7

YES

Initialize GDC and
check G-VRAM,

|

Set the custom LS| C5P1 and
CSP2 contral boards.

|

initialize GDC again,

C-GDC, G-GDC
command transfer

1

Clear VRAM,

SYSTEM
LOADING
on disp.

Check sub-CPU if
ROM or RAM based.

=

IPL ROM is
broke is indicated
on display

HALT
CUP STOP

Any error code from
the main CPU 7

ROM based Sub-CPU is ROM

or RAM based ?

Transfer sub-CPU 10CS,
from the shared RAM.

|

JUMP 5UB 10CS

YES

U

MZ - 3500

NO SYSTEM
MEDIA
on disp

|-

/O SYSTEM
LOAD ERRORA
on disp

The main CPU will perform retrials until the marer
media is inserted.

=105

HALT
CUPSTOP



13-18. PIN CONFIGURATION OF

IC & LSI

SHIF T INFUT auTiuT

MZ - 38500

F4L5166

TARALLEL N4

DpBnEn

74 L5 138

tE I¥1  BA4 IYE ZAB IYS BAR  1V$

[0 15 1] i3] [ie]

w G F F CLEAR
[] el (i (el (&
T ¥
CLEAR
R C B cK
3] Lo [el TeT [ e
8 D CLOGK CLOCK G4

INHIBIT

PARALLEL INPUTS

74L5240

B

[l
e GIB G 1Jl ¥? CRD
2 ouT
SELECT ENABLE e
7415 139
SELECT DATA OUTPUTS

“ea 28 Byo 2vi 2ve 2va

INPUTS INPUTS

74L5157

OUTALT -
4B 4Y 3A

T4LS 2458

i[5 {14 fjaajjiz]fn

\ OUTPUT

Fﬂm]FIMTIT:IIL:l

[ ]

4B 4y 3A 3B

74 L5273

15 " 13 12 i
Q ] Q
CK K
CLEAR CLEAR
—
7. .9
CLEAR CLEAK
CK CK

]li !‘.‘:i lhl l‘i[ 1&;
¥ 2A R ¥ GND
PUT ———— OUTHUT
INPUTS




74 L8367

B A £y b Y A Y

T4LSS3 #PD1990C
[ L |
A Ny A (1] h (VY (818 Vigs 2 1 PRI ok
[ [E ] |_1!|_||:n||n| ¥ JEH || [[nl||n|! | [+]
OA (8] (811
Bty Counler (58 Ubah & Calemder
o pii}
v HOw

Lo Tef et e sl e

2 c STH CN DN

TAT313

2

Ty

OUTPUT 1Q iDL 2D 20 3Q I +b Q0 GND
CONTROL

iNT74L575

_ ENABLE
g owg 2@ 1 OGN 3D W sy

Fﬂ@ﬁfﬁﬂﬂ?ﬁ

19

R
LT T W o

SELECT A 1y 2A 2] Y
R vy T et OUIHJI
INPUTS QUERUE INPUTS

75188

Va+ 4B 4A aY B A w

9 [3] [7] [ (7 (7 [7)

O O
Ve TR (K3 A Hd ¥ OND
75188

Ve

0] [ [ 1 o] [5] [5]

+5v[]1 =
pz[2
pi[]13
po[]14
pi}is 26
T=I]16 25
e L 24
HALT[ 18 23 :
WREQ[] 19 22[7TWR
TORGL)20 21 %D
APDB256
msd ! 10[]raq
raz] 2 0[] ras
PAIC] 8 38 1ras
pao[] 4 ar{Jra7
®O[] 5 HBJVR
s & 35 RESET
e 7 34100
Al s Bm
AO[] @ 2oz
rcTi0 aifos
pes[j11 Lo m]e]
Pes 12 29 Jos
rea 13 25%::5
mE 14 27
rc1 [C]s 26 IV
rez[i6 251 Y 1rnT
rea 17 24[ 1’86
mo 18 2 Jrns
[Em ] 221
rnz 2o 2 ]rns

LR ¥




MZ-3500
PARTS GUIDE LIST



MZ-3500

'1]| Exteriors
PRICE | NEW | PART
NO. PARTS CODE RANK | MARK | RANK DESCRIPTION - e
1/CCABC1007ACZ2Z AY D | Front Cabinet assembly = s
2IGFTAFI001ACZZ AE N D | Lid for Graphic slot SaEe =)
- 3|HBDGB300D4GESA AE D | Badge "SHARP" ik B
4|TLABZI10OD ACZ1Z AB N D Label "POWER" Y Lonea T W
" 5/TLABZ1008ACZ2Z AA N D | Dnve No label
5/|QCNCWI10 AC AC C | Connector 2pin B
7|QPWBF10 ACZ2Z AA N Cc LED PWB
8|VHPGL9PR2//— AC B | Photo transistor —
9|GCABA ACZZ BM N D Bottom cabinet
WW|GFTAU 5ACZ2Z AL N D Lid for ROM LSI
11|PSPAG 4ACZ2Z AC Cc Rubber spacer
12| TLABZ TACZ2Z AC Cc Label for I/0 port
16 | XBPSF POB6KI AA Cc Screw
A 17 DUNT—1( ACZi * % N E Power supply unit for 200V series
A DUNT—1035ACZi * ¥ E Power supply unit for 100V series N
18|GCABB1004ACZZ | BG N D | Top cabinet
19/GCOVH1001ACZZ AM N D | Slot cover
20| LANGT1003AC2Z22 AX N C Fixing angle for MFD
21|LANGT ACZZ AE [+ Fixing angle for fan
2|LCHSM ACZ2Z AY € Chassis
23|]LX—LZ6 RCZ AA C Rivet
24| NFANP ACZ BM N B Fan motor
25| RMEMR 2ACZZ * % N E MFD unit
26|GLEGPOD10UCZZ AB C | Rubber foot
27| XBPSD30P08BKSU AA C Screw
28|XBPSD40P KS( AA [+] SCrew
29|LX—BZ1001AC2Z2Z AC [¢] SCrew
3D/ XBPSDAOP K AA Cc crew
J1|{XBTSC40P AA o SCrew
3Z2|XBTSF40P 0 AA C Crew
33| XCPSD40P1 0 AA [+ CrEw
34|PHOG—1001ACZZ AC N C | Rubber cushion
B|GFTAF1002AC2Z AE D Cover
36 HLDW RCZ2Z AB C Wire holder
3T LUGL CZZ AB & Lug terminal
3B|XBPSD P K S AA [& Screw
I/ [VRS—P1 B33 AC C__|Resistor (3.0W 330 £5%)
0|LHLDWS CiZzZ AB [ Cord holder
4 PSLDMI ACZ12 AP Cc Shield for MFD
TLABZ1400CCZ2Z AA C Label




MZ-3500

‘1| Exteriors




MZ-3500

2| PWB & Fixing angles
NO. PARTS CODE Rt | e | Ean DESCRIPTION
1| JKNBMODOO4PAZZ AC N C [ Knob for V.R. i
~ 7|LANGS1006ACZZ AF N C | Fixing angle for speaker S
[ 3|LANGK1007ACZZ | AB [ N C __[Fixing angle for speaker T 7

ft__QCNCWlDUSACGZ AF € Conneclor IR
[ 5|QSW—K1007ACZZ AE N B | HALT switch

6|RVR—A5452QCZZ AF B [Variable resistor

7/IVSPOOBOP—6D8N AN Cc Speaker

8/ XBPSD30POG6KDO AA [ Screw

DUNTK10B82ACZ2Z * ¥ E CPU PWB unit (Model 3541)

9/DUNTKI1083ACZ2Z * ¥ E CPU PWB unit (Model 3530) n
| [DUNTKIO064ACZZ | *% E | CPU PWB unit (Model 3540)

11IDUNTK1060ACZZ * % N E MFD I/F PWB unit

12|/GFTAR1003ACZ2Z AD N D | Cover for RS232C 1/0 slot

13|GFTAR1004ACZ2Z AC N D | Cover for I/0 slot

15/|LHLDZ1001ACZZ AD N [+] Guide for PWB

16 |QCNW—1003ACZZ AK N [ Connector for light pen

17|QCNW—1004AC2Z12Z AM N [ Connector for key board

B [ QCNW— 47TACZ1Z AM N [+ Connector for CRT—1

3 |QCNW— 44AC212 AM N Cc Connector for CRT—2

20 XBBSC PD4 AA [ Screw

21| XBBSC3O0PI AA [+ crew

22| XBPSD30P0OBKS AA [+] crew

23| XUPSD26P 00 AA Cc Crew

24| LANGQ1004ACZ2Z AH N C Connector A" angle

25|LANGQ ACZ AF N C | Connector "B" angle

2|PCUSG J1ACZ2Z AA N C Cushion for PWB

RIPZTETY 01ACZ2Z AE N c nsulator for MFD

28/|/QCNCM 02ACZZ AQ [} Connector

29| QCNW—1007ACZ2Z AX N [ Connector (18pin)

30 XBPSD3IOP1O0ODC AA [ Screw

XBPSD40POBKSDO AA C Screw

31| XNESD30—24000 AA C Nut

32|PHOG—1002ACZZ AC N C [ Rubber cushion

33|XNESD —24000 AA C Nut

M|LHLDF 4BRCZZ AB [+] Holder

3B|PCUSG 01ACZZ AA N [+ Rubber cushion for PWB

—— e = = = -




'3 Connector

MZ-3500

PRICE PART
NO. PARTS CODE PR | i | BN DESCRIPTION
1]QCNCP60410QC2Z7 AW C__|Connector -~
2IQCNCP48410QC2ZZ AT C__ | Connector =T
~3/QCNCW1001ACZZ AZ C | Connector L T e
"4 QCNCM1004ACZZ AQ C__ | Connector =
6 QCNW—1007ACZZ AX N C__ | Connector S e Seyrs
~ 9 QCNCWD207HCZZ AK C__| Connector
| i0[QCNCM1009ACZH | AC C__| Connector =
11/QCNCM1008ACZ i AC C | Connector
| 12/QCNCM1009ACZB AA C | Connector -
13{QCNCM 09ACZG AC C [ Connector o T
14| QCNCMI1009ACZE AB C__[Connector
16]QCNCW D8AC AC C [ Connector =
17|QCNCW 0DBAC AF C Connector
18| QCNW— 47AC22 AM N Cc Connector for CRT—2
19| QCNW— 44AC22Z AM N Cc Connector for CRT—1
20| QCNW— D4ACZ2Z AM N C | Connector for key board
21| QCNW— 03ACZZ AK N C | Connector for light pen
%|LHLDF6648RCZZ AB C__[Holder




MZ-3500

(4] Others
NO. PARTS CODE A B o] B DESCRIPTION
1|[RMEMR1004ACO7 BA D | Master media L -
9|/UBNDA10DBCCZzZ AA D_|ACCord band s
I0|SPAKAI1003ACZZ AZ N D Packing cushion
SSAKH3002KCZZ AD D Plastic bag
CPU PWB
NO. PARTS CODE Rt L | ER DESCRIPTION
1/|LANGQ1004ACZ2Z AH N C Connector A" angle
2|LHLDF6648RCZZ AB C | Holder
3|QCNCW0D207HCZZ AK 42 Connector
4|QCNCWI1DO01ACZ2Z AZ (o] Connector
5|QCNCM1009ACZB AA C_ | Connector
6[QCNCM 09ACZE AB [+] Connector
7/QCNCM1009ACZG AC C | Connector
B/|QCNCM 09ACZH AC Cc Connector
2] CNCM 09ACZ. AC [ Connector
D/|QCNCP4841QC2Z2Z AT C | Connector
QCNCP60410QCZ7 AW Cc Connector
QsO0OCZe414ACZ2Z AD C | IC socket (14pin)
QSOCZ6416ACZ2Z AD C [ IC socket (16pin)
4|Qs0CZ6424ACZ2Z AE C__|IC socket (24pin)
15/QS0CZ6428ACZZ AE C | IC socket (28pin)
16 |QSOCZ6 4 ¢ Y AG C | IC socket (40pin)
7/Q08SW—2 7 ZZ AZ B | Dip SW.
w—2 § ZZ A K B Dip SW.
QSW—2 5 T AR B | Dip SW.
20|RC—KZ E Z AE c Capacitor
21|RCRS—10 3 AU N B | X—Tal (39.32MHz)
22|RCRS—1100 rF3 AU N B | X—Tal (32MHz)
23|RCRS—1 3 z AU N B | X—Tal (2.45MHz)
24|RCRSP I 3 Z AT B | X—Tal (32KHz)
25|RMPTC4333QCKB AC C | Block resistor (1/8W 33KQX4)
26|RMPTC4682QCKB AC C | Block resistor (1/8W 6.8KNX4)
27|RMPTC8333QCKB AD B |Block resistor (33K0 %8 1/8W *10%)
28|UBATN1001ACZZ AS N A [Battery
29|VCCSPU1HL100D AA C | Capacitor (50V 10PF)
|VCCSPUIHL330J AA C | Capacitor (50WV_33PF)
31|VCCSPUIHL470J AA C__| Capacitor (50V 47PF)
32|VCEAAAICWI Q AB C | Capacitor (16WV 10xF)
33|VCEAAAICWIOIM AB C__ | Capacitor (16WV 1004F)
M[VCEAAAICW33I6M AB C_[Capacitor (16WV 33,F)
3I5|VCEAAATE M AB C__ | Capacitor (25WV 10.F)
3B|VCEAAALEW M AC C | Capacitor (25WV 1004F)
37 |VCEAAAILIEW22 M AC C | Capacitor (25WV 220u4F)
BI{VCEAAAIHWIOSM AB C_ | Capacitor (50WV 1.0xF)
9| VCEAAAIHW335M AB C__|Capacitor (S0WV 3.34F)
AO|VCEAAAIHWATIS5M AB C__| Capacitor (50WV 4.7 4F)
41 |[VCKYPAIHBG6BI1K AA C | Capacitor (50WV 6B0PF)
422|VCKYPAIHB6B1K AA C | Capacitor (50WV 680FF)
43|[VCKYPUIHB K AB C | Capacitor (50WV 220PF)
4|VCKYPULIHB K AA C | Capacitor (50WV 560PF)
| 45[VCTYPAINX104M AB C | Capacitor (12WV 0.104F)
46|VCTYPAINX104M AB C | Capacitor (12WV 0.104F)
47|[VCTYPUIEX103M AB C__|Capacitor (25WV 0.0104F)
48|VHDDS1588L1—1 AD B | Diode (151588L1)
49(VHiIHM4 7 14— AU B _|IiC
50| VH i HMG6 1 P3— BN B_|IC
S1/|VHiIiLHOOBOA/— A X B _|IC
52|VHiM58725P—15 AZ B_|IC
53[VHiM74LS00,/—1 AE 8 [Ic
S4|VH iM74L 2/—1 AE B [IC
S5[VHiIiM74L 3/— AE B [IC
S6[VH IiM74L 4./— AE B [IC
57T|VHIMT 4L 8/— AE B_[IC
58| VHiM74LS10./— AE B IC
59| VHiM74LS125—1 AH B_|IC
60 [VHiM74LS138—1 AK B_[IC
B1[VHiM741L5139—1 AL B |IC B
62|VHiIiM741L514,/—]1 AM B |IC o
63[VHiIM74LS157— AK o B ) e —=
64 [ VHiM74LS5166— AL B [IC
6B5|VH I M74LS244— AM B [IE =
66 [VHiIiM741L5245—1 AR B _|IC
67 [VH i M74LS273—1 AP B_|IC i
68{VHiIM74L532/—1 AF B |IC




MZ-3500

5/ CPU PWB
NO, PARTS CODE o | | B DESCRIPTION
9| VH I M74LS367—1 AH B_|IC
70|VHi1M741L5373—1 AQ B |IC
T [VA I M7A4LS74/—1 AG | B__[IC
nNivVHIMTaLSTI5/—1 | AE |} 00 1 B IIC e
[ 3IVH . MT4aLS86/—1 AF B _|IC
JA[VH I M741L593/—1 AK | B e
75/VH I SN7404N/—1 AF 8 _|iC
76| VHI SN7406N"—1 AG B _|IC
77/VH I SN74157N—1 AM B |[IC
J8]VH I SN75188N—1 AM B _|IC
79VH I SN75189A—1 AP B _|IC
B0|VH  SP6102C002 BG B_|IC
B1|VHI1SP6102C003 BG B_lIC
B2|VHiSP6102R0D1 BP B _|IC
B3| VHITA7313AP—1 AL B_|IC
B4|VH I TCAD049P /—1 AN B _lIC
85| VHIUPD1990ACC AT B_|IC
86| VHIUPD7220D—1 BS B c
B71|VHIUPDB8255/—1 AY B C
VH12764//ACD0 1 LM B LS| PROM—IPL
gg | VH 127 4//ACD02 LM B |LSI PROM—CG (English)
VYH12764/7/AC03 LM B LS| PROM—CG (Germany)
VHi12/64//AC04 LM B |LSI PROM—CG (French)
89|VH14164—150—H AZ B lic
W |[VH . 8251AC//—1 AY B_|IC
1 |VH 1 8253/ ///—1 BA B c
2| VHPGL3PR2//—1 AL B__ | Photo transistor GL3PR2
93| VRD—ST2EY331) AA C | Resistor (1/4W 3300 J)
94 |VRD—ST2EY470J AA C | Resistor (EX 110V,220V only) (1/4W 470 £5%)
95| VRD—RVZEYOO0DJ AA C__ | Resistor (1/4W *5%)
% |VRD—ST?2EY 1) AA C__ | Resistor (1/4W 1000 +5%)
97 [VRD—ST2EY 2) AA C__ |Resistor (1/4W 1K0)
98| VRD—STZ2EY103J AA C__ | Resistor (1/4W 10K0)
9| VRD—ST2EY10D4] AA C | Resistor (1/4W 100K0 *5%)
100 VRD—ST2EY222) AA C Resistor (Japan only) (1/4W 2.2KQ *+5%)
101 VRD—ST2EY331J AA C [ Resistor (1/4W 3300 J)
102 VRD—ST2EY332) AA C | Resistor (1/4W 3.3K0 *+5%)
103[VRD—ST2EY333J AA C | Resistor (1/4W 33KQ)
)4 [ VRD—STZ2EYS561J AA C__ | Resistor (1/4W 5600 J)
5| VRD—RVZ2ZEY682J AR C | Resistor (1/4W 6.8KD £5
06 | VRD—SUZ2EY152) AA C | Resistor (1/4W 1.5Kn J)
07|VRD—SU2EY470J AA C | Resistor (470)
08| VRD—SUZ2EY6B1J AR C | Resistor (1/4W 6800 J)
05| VRD—SUZ2EYB21J AA C | Resistor (1/4W 8200 £5%)
10 VRD—SUZEYB822 AA C__|Resistor (1/4W 8.2KQ +59)
1M |VS2SCA458KC/— AD B | Transistor
112 [ XBPSD30P0O6KS DO AA C | Screw
113[XBPSD30P080O00 AA C | Screw
1
|
6] Power supply unit
PRICE | NEW | PART
NO. PARTS CODE RANK | MARK | RANK DESCRIPTION
0AE30216904// AS N 8 [IC (UPC78MI12H) [M001
2|0AE3D0263025// AD N B | Transistor (25C1815—Y) [Q001 ]
3/0AE3026 25// AF N B | Transistor (25C1815—Y) [Q002]
4/0AE3010 Vg AE N : Transistor (2SA733—0Q) [Q003]
5|0AE30109066// AE N B | Transistor (25A733~Q) Q004]
6|0AE30258784,// A X N B | Transistor (25C2750—L) Q00
7/0AE30221517// AL N B Transistor (25A965—Y) QOO0
0AE30221520// AH N B | Transistor (25C1627—Y) Q00
0AE30263025// AD N B | Transistor (25C1815—Y) Q008
10/|0AE30362052// AD N B | Transistor (2SA1015—Y) 009
11|{0AE30263025// AD N B | Transistor (25C1815—Y) Q010
12|[0AE30263025,// AD N B | Transistor (25C1815—Y) Q011
13|0AE30263025// AD N B | Transistor (25C1815—Y) Q012
4{DAE30109066// AE N B | Transistor (25A733—Q) [Q013
S|0AE30109066// AE N B | Transistor (2SA733—-0) Qo014
6|0AE30279844/7/ AH N B | Transistor (2SA1020—Y) Q015
17|0AE30167370// | AT N B__ | Transistor (25C2334—L) 016]
1B|0AE30221546,// AH N B Transistor (25C2655—Y) Q017
19[0AE30263025,/7/ AD N B Transistor (2SC1815— Qol8
20{0AEI0269430// AY N B | Transistor (S105C4M) [DU001]
| 21/0AE30261658// AD N B | Zener diode (HZ9L—A1) D001
2|0AE30121947.// AF N B | Diode (152348H) D002]
3 nA530493831//__l_ AD N B | Zener diode (HZ11L—B1) D003
24|0AE30362081// | AD N B | Zener diode (HZ7L—C2) D004




MZ-3500

(6] Power supply unit

NO. PARTS CODE ORI ens | A DESCRIPTION
2510AE30121921// AC N B | Diode (152076A—FEC)
%|0AE30121921// AC N B__ | Diode (152076A— FEC)
27l0AE30379029,// AD N B Zener diode (HZ7L—B2)
B|0AE30121921// AC N B | Diode (152076A—FEC)
29|0AE30121921,// AC N 8 | Diode (152076A - FEC)
30|0AE30200774// AG N B | Diode (30DF—1)
31|[0AE30200774,// AG N B | Diode (30DF—1)
2|0AE30379028// AD N B | Zener diode (HZ7L—32)
3|0AE30250326// AG N B | Diode (10DF—1)
4| 0AE3 01 217/ AC N B | Diode (152076A —FEC)
35| 0AE301E 10// AY N B | Diode (S10VB10)
36| |DAE301 2 Vi AN N B | Diode (1B4B1)
37|[0AE3D1 z LA AH N B | Thyristor (03P05M)

3 OAE305 Vo AP N C | Capacitor (0.22,F 250V)

0AE3 02 T AP N C | Capacitor (0.1xF 125V)
I/{0AE3DS Kl AG N C | Capacitor (DE1107E222M250VAC)
40|0AE30S5 121// AG N C | Capacitor (DE1107E222M250VAC)
41|0AE30523370// AP N C__ | Capacitor (KM50VRSN10000HR)
42|0AE 43572/ | AC N C__ | Capacitor (50F25102K)
43|0AE30143572/7 AC N C [ Capacitor (50F25102K)
44| 0DAE3D1 2 50// AG N C | Capacitor (50F25154K)
45| 0DAE301E £ AC N C | Capacitor (50ULB10—M)
46| 0DAE3D2: £l AD N C | Capacitor (10ULB220—M)
47| DAE: 20 A// AC N C_ | Capacitor (50F25223K)
48 AE g 4 Ve AC N C Capacitor (50F25103K)
49 [0 AE: 29460// AC N C__ | Capacitor (50F25103K)
50| 0AE 29460// AC N C | Capacitor (50F25103K)
51 AE: 11/ AE N G Capacitor (35ULB33—M)
52| 0AE: 16// AG N C | Capacitor (10ULB1000— M)
53| 0 AE: 16// AG N C | Capacitor (10ULB1000—M)

| S4[0AE: 53// | AD N C__ | Capacitor (SOULB10—M)
SS|0AE L AD N C__ | Capacitor (S0ULB10—M)
56| 0AE3 A/ AC N C__ [ Capacitor (50F25223K)
57| DAE: 4 4 LS AC N C | Capacitor (50F25332K)
58| 0AE 4 A AC N C | Capacitor (50F25472K)
59| 0AE 29460// AC N C | Capacitor (50F25103K)

60 | 0AE 204567/ AC N C__ | Capacitor (50F25472K)

61|0AE 08// AG N C__| Capacitor (25ULB330—M)
62| 0AE 7 8// | AG N C__| Capacitor (25ULB330—M)
63|0AE3D VT AG N C | Capacitor (35ULB220—M)

| BA|O0AE30 AT AG N C | Capacitor (25ULB220—M)
65|0AE301 4// AC N C | Capacitor (50F25223K)
66| 0AE30 4// AC N C__| Capacitor (50F25223K)
67| 0DAE 4 4 yd AC N C__ | Capacitor (50F25332K
68| 0AE 6729// AK N C | Resistorr (TM1OK(PVB)B 2Kn)

[ 69|0AE 6729.// AK N C__[Resistorr (TM10K(PVB)B 2K0)
JO|VRS—PT3AB102J AC N C__| Resistorr (RS1FB 1KQJ)
J1|VRS—PT13DB152K AB N C__|Resistorr (RS2FB 1.5K0J)
72|VRD—ST2EY J AA N C | Resistorr (CR25 1.5K0J)
73|VRD—ST2EY: J AA N C | Resistorr (CR25 33K0J)
7A|VRD—ST2EY333)J AA N C__ | Resistorr (CR25 33KNJ)
J5S|[VRD—ST2EY152J AA N C__ | Resistorr (CR25 1.5K0)
J6|0AE30491169./7/7 AE N C | Wire resistor
77|VRD—STZ2EY100J AA N C__[Resistor (CR25 1001 F)
JB|VRD—ST2EY102J AA N C | Resistor (CR25 1KNJ)
79|0AE30508048// AG N C [ Resistor (MDS 05N 5.60)
80| VRD—ST2EY4R7) AB N C__ | Resistor (CR37 4.70J)
BI|OAE305( 8// AC N C__| Resistor (RSIFB 630J)
B2|0AE3 4 /7 AC N C | Resistor (MR25 470G)
83|VRD—ST2EY331) AA N C | Resistor (CR25 3300J F)

| B4|VRS—PT3AB100J AB N C | Resistor (RS1FB 100J)
85|VRD—ST2EY27 2 AA N C__ [Resistor (CR25 2.7K0J F)
8 |VRD—ST2EY102) AA N Cc Resistor (CR25 1KQJ F)
87 |[VRD—ST2EY391 ] AR N C__ | Resistor (CR25 3900 F)
88 |[VRD—ST2EY471J AA N C__ [Resistor (CR25 4700J)
89 [VRD—ST2EY331J AA N C__ | Resistor (CR25 3300J F)
9| VRD—ST2EY182J AA N C | Resistor (CR25 1.8KQJ F)
9] [VRD—ST2EY 21 AA N C | Resistor (CR25 1.5K0J F)
2|VRD—ST2EY222) AA N C | Resistor (CR25 2.2K0J F)
3|VRD—STZ2EY 2] AA N C | Resistor (CR25 1KQJ F)
)4 [VRD—ST2EY¢ J AA N C | Resistor (CR25 2.2KnJ F)
95 |[VRD—ST2EY6E 1 AA N C [ Resistor (CR25 6800J)
9% |VRD—ST2EYZ220) AA N C__ | Resistor (CR25 2201J)
97|VRD—ST2EY102J AA N C__|Resistor (CR25 1KaJ F)
9B |VRD—ST2EY102J AA N C | Resistor (CR25 1K)}
9|VRD—ST2EY331) AA N C__ | Resistor (CR25 3300.J)

100 VRD—STZ2EY331J AA N C__[Resistor (CR25 3300J)
101 | DAE304900940.7/ AE Wire resistor

102[VRD—ST2EY390J AA N C__ [Resistor (CR25 390 F) =

| 03|VRD—ST2EY151J AR N | € [Resistor (CR25 15001 F)

H -



MZ-3500

(9] MZ1K02,1K03,1K04,1K05 (Key unit)




MZ-3500

10l MZ1RO3 (Graphic board)

NO. PARTS CODE 2 ool e R DESCRIPTION
I|DUNTKI1025ACZZ | *#* | N | E _|PWBunmt =
2|SPAKAL1D013ACZZ AH N _C |Packing cushion
3[SPAKC1078ACZ2Z AK | N _C__|Packing case o e B
4/XBPSD40P060D AA | N | C |Screw ol =
5| TSELFODO3PAZZ A A D Sealing label 1
G|LANGT100BACZZ AF N C Angle =
7/050CZ6416AC2Z2Z AD C |IC socket
8/Q0s0CZ26440AC2Z2Z AG C | LSI socket
9[RC—CZ1000Q0CZ2Z AB C | Capacitor
W0|[RC—SZ2001HCZZ AF C | Capacitor
1NIVCEAAUICWIODTM AB C Capacitor (16V 1004F)
12[|VCEAAUICW3I36M AB C [ Capacitor (16V 33uF)
13|]VCEAAUIEWIO0TM AB C | Capacitor (25V 100uF)
1M[VCKYPAIHB3I31K A A C | Capacitor (50V 330pF)
15| VCTYPAINX104M AB C__ [Capacitor (12V 0.1 4F)
6|VHERDS5 . 6E5/—1 AC B | Zener diode
7IVHIiMS5K4116P—2 AP B LS| RAM
8([VHiM74LSDO0. —1 AE B IC
g/YVHiM74LS157—1 A K B IC
20]VHiIiM74LS166—1 AL B IC
21|VHiM74LS5244— AM B Ic
2|VHiM74L5273— AP : Lc
23|VHiIiM74LS367— AH : IC
4/VHiM74LS5373— AQ B |IC
5|VHiSN7404.//— AE B Ic
6|VHiIiUPD7220D— BS B LSI
77 VRD—STZ2EY101J AA C__ | Resistor (1/2W 1000)
28|VRD—ST2EY103J AA C | Resistor (1/2W 10KQ)
29|VRD—ST2EY331J AA C | Resistor (1/2W 3300)
30|VRD—ST2EY3 J AA C | Resistor (1/2W 3.3K0)
31|VRD—SU2EY 4 J AA C | Resistor (1/2W 470)
32|VRS—PT3DB6BOK AB C | Resistor (2W 680)
33|VS2SA673—-D1—1 AC B | Transistor (2SA673D)
M|XBTSD30P0O40O00O AA C_ [Screw (30x4)

11 MZ1R06 (RAM board)

PRICE | NEW | PART

NO. PARTS CODE RANK | MARK | RANK DESCRIPTION
1|LBNDJDO FCZ2Z AC D | Clamp band
2|SPAKA ACZ12Z AF N D Packing cushion
3[SPAKC 2AC2Z2Z AH N D Packing case
4|TiNSJ1009ACZ2Z AE N D Instruction book
5|TIiNSM1017ACZZ AG N D Instruction book
6/|QSOCZ6416AC2Z7Z AD C _ |IC socket
JIVCEAAALICWA4T76M AB C | Capacitor (16V 474F)
SIVCTYPAINXIO04M | AB C | Capacitor (12V 0.1 uF)
I IVHIM74LS5367—1 | AH B IC
){VHiSN74157/—1 AH B iIC

VHi4164—150—H AZ B LS| DRAM
?|VRD—RV2EY101J AA C _|[Resist
I13|DUNTK1028BACZ2Z * * PWB unit

|
|
|
f i
i
________Il__ = 3 e oo




MZ-3500

B Index
PRICE | NEW | PART ! PRICE | NEW | PART
PARTS CODE NO. | gank | mark | RANK PARTS CODE NO. | RaNK | MARK | RANK
[C] QCNCMIODSACZE 5- 6| AB [
CCABC1007ACZZ 1- 1] AY D i QCNCMI009ACZG 3- 13| AC C
T (D] " 5- 7| AC c
DUNT—1018ACZZ I- 17| #*% | N E i) | QCNCMI005ACZH 3- 10| AC C
DUNT—1035ACZZ 1- 17| =+ E e 5- 8| AC C
DUNTKI1025ACZZ |10- 1| ** | N E | " 9- 101 | AC C
DUNTKID28ACZZ |11- 13| *= QCNCMID0SACZ 3- 11| AC C
DUNTKIOD60ACZZ 2- 11| %% N E i 5 9| AC Cc
DUNTKID064ACZZ - 9] *= E QCNCM1003ACZJ 9-102 | AC C
DUNTKI1082ACZZ - 9| xx E QCNCP4B41QCZ2Z - 2| AT C
DUNTK1083ACZZ - 9| *x E " 5 10| AT C
DUNTK10B5ACZZ 9- B[ *x% E QCNCP6041QCZ2Z 3 1] AW B
[G] " 5 11| AW i
GCABAIO01ACZZ 9- 16| AS| N D QCNCWO207HCZ2Z 3 8| AK B
GCABA1003ACZZ - BM | N D u 5= AK i
GCABB1 ACZZ - AR | N D QCNCWI1001ACZ2Z 3 3| AZ c
GCABB 4ACZZ 1- B[ BG | N D " &= 4| AZ [
GCOVH ACZZ - 9 AM| N D QCNCWI1006ACZZ 9- 103 [ AD [
GFTAF AC2Z 1- 2 AE| N D QCNCW1007ACZ2Z 9- 104 | AE C
GFTAF 2ACZZ 1- 35| AE D QCNCW1008ACD1 1- 6| AC C
GFTARI003ACZZ | 2- 12| AD| N D W 3- 16| AC %
GFTAR 4ACZZ 2- B3| AC| N D QCNCWI00BACOD2 2- 4| AF C
FTAUID005ACZZ - W[ AL| N D 7 - 17| AF #
LEGG1001ACZZ > 18| AA| N G QCNW—1001ACZ2Z - 13 BB B
LEGP I uczz - % | AB 7t QCNW—1002ACZ2Z 9- 14| AP B
GLEGP cczz - 19| AB [ QCNW—1003ACZZ 2- 16| AK| N B
GSTN— ACZZ > 17| AE| N D W 3- 21| AK| N E
[H] QCNW—1004ACZ2Z 2- W[ AM | N c
HBDGB3004GESA 1- 3| AE D " - 20| AM[ N [
” - 1| AE| N D QCNW—1007ACZZ 2- 29| AX N C
[J1] 7 - 6| AX N [
JKNBMOOOD4PAZZ | 2- 1| AC| N C ] - AX N C
L] QCNW—1044ACZ2Z - 19 AM [ N C
LANGKI1007ACZZ - 3| AB| N 3 " - 19 AM | N [
LANGQ1004ACZZ | 2- 24| AH | N C QCNW—1047ACZZ - 18| AM | N C
I 5 1| AH N Cc ] - 18| AM N c
LANGQ1005ACZZ | 2- 25| AF | N € QLUGLODO0OGUCZZ - 31| AB C
I 3- AF | N [ QPIN—20055CZZ - 7| AA C
LANGS1006ACZ2Z - 2| AF| N C QPWBF1005ACZZ - 7| AA| N %
ANGT1001ACZZ - 10| AG [3 QsOCze414ACZZ 5 12| AD C
LANGT1002ACZZ - 15| AC C QsOCZE416ACZZ 5- 13| AD c
LANGT ACZZ - 2] AX | N [ " 10- 7] AD C
LANGT ACZZ | 10- AF | N C " 11- 6| AD [
LANGT ACZZ - 21| AE [ QSOC26424ACZ2Z 5- 14| AE C
LENDJ FCZZ [11- AC D Qs0Cz6428ACZZ 5- 15| AE 3
LCHSM ACZZ - 2 AY C QSOCZb440ACZZ 5- 16| AG B
LHLDF6648RCZZ 2- 34| AB C " - 8| AG ]
7 3- 2| AB [ " - 105 | AG B
" 5 2| AB C " 10- 8| AG i
LHLDWEE55RCZZ 1- 3] A By |QSW-K1002ACZZ 9- 43| BU| N E
W 1- 40] AB G ] QSW—K1003ACZ2 5- 43| BU N E
LHLDZ1001ACZZ | 2 15| AD | N [ QSW—K1004ACZ2 - 43| BU | N E
LPLTP1001ACZZ - 5| AC| N D QSW—K1005ACZi - 43| BU | N E
LPLTP1072CCZZ | 9 4| AD D QSW—K1007ACZZ 2- AE | N ]
LX—BZ1001ACZ3Z 1- 29| AC C QSW—S1006ACZZ 9 AF ]
LX—LZ6023RCZ1 1- 23| AA (= QSwW—21002SCZ2Z 5- 17| AZ B
[N] QSwW—220055C22Z 5- 18| AK B
NFANPI[I]H]IACZZ 1- 24| BM | N B QSW-—;![ s)nnczz 5- 19| AR B
P R
PCUSG1001ACZZ - | AA| N c RC—CZ1000QCZ2Z - 9| AB C
W 2- 5| AA| N C P >- 106 | AB C
W - 2| AA| N & 7 10- 9| AB C
PCUSU ACZZ - 100 | AA C RC—KZ1018CCZ2Z 5- 20| AE C
PHOG— ACZZ - W[ AC| N C RC—SZ2001HCZZ |10- 10| AF C
PHOG— 2ACZZ - 2| AC| N C RCRS—1001ACZZ 5- 21| AU [ N B
PSLDM ACZZ - 11| AN C RCRS—1002ACZ2Z 5- 2| AU | N B
PSLDMI0D03ACZZ - 4| AP C RCRS—1003ACZZ 5- 23] AU | N B
PSLDP1001ACZZ 3- 23| AB C RCRS—1004ACZ2Z 9- 107 | AG B
PSPAG 4ACZZ 1- 1| AC C RCRSP1003CCZZ 5- 24| AT z
PSPAX 1ACZ7Z 9- 7] AB c RMEMR1002ACZZ 1- 25| *#* | N E
PZETY1001ACZZ - 21| AE | N € RMEMR1004ACO07 4- BA D
" 8- 3| AE| N ¢ RMPTC4331QCKB B- 10| AB 8
(9] RMPTC4333QCKB 5 25| AC C
QCNCM1002ACZ2Z 2- 28| AQ C RMFTC4682QCKB 5- 26| AC G
W - 4| AQ c | [RMPTCB333QCKB 5- 27| AD B
QCNCM1004ACZZ - 4| AQ e i |[RMPTCE333QCKJ 3- 108 | AD C
W - 5| AQ I RVR—AS5452QC22Z 2- 6| AF B
QCNCM1009ACZB 3 12| AA [ RVR—MC3210QCZ2Z 8- 11| AH C
" 5- 5| AA ¢ EST
QCNCMIDOGACZE ¥ 14| AB C SPAKAIDO3ACZZ 4- 10| AZ [ N D




MZ-3500

RICE| NEW | PART
PARTS CODE | NO. |RRRK| Witk RAnk PARTS CODE | NO. |RANK|wARK | RANK
SPAKAIOD4ACZZ 3- 109 | AG D VHiHM472114-1 5- 48| AU 2]
SPAKAIDO9ACZZ 3- 110 | AB D % s I VHiHM6116P3—1 5- 50| BN B
SPAKAIDI3ACZZ [10- 2| AH| N C S VHiLHODBODA/ 1 5- 51| AX B
SPAKAL016ACZZ [11- 2| AF N [ D - W= VHiM5K4116P—2 [10- 17| AP B
SPAKAIOD45ACEZ 9- 111 | AP N D VHIM58725P—15 5- 52| AZ B
[SPAKA1127ACZZ 9- 12| AD | N D ETY | VHiM74L500/—1 5- 53] AE B
SPAKC1033ACZZ - 13| AP | N D " 10- 18] AE B
SPAKC1035ACZ2Z 3-113]| AP N g [ VHiM74LS502/—1 5 54| AE B
SPAKCI037ACZZ 3-113]| AP N D " 8- 5| AE B
SPAKC1039ACZZ - 13| AP N D [VHiM74LS03/-1 5- 85| AE B
SPAKC107BACZZ |10 AK N C VHiIM741L504,/—1 5- 5% | AE B
PAKC10B82ACZZ | 1I- AH | N D VHiM74LS08/—1 5- 57| AE B
PAKF1104ACZ2Z 3- 14| AD D " 8- 26| AE B
SSAKH3002KCZZ 4&- 13| AD D VHiM74LS10/~1 - 58 AE B
[T] ” - 77| AE B
TiINSJIDO9ACZZ [11- 4| AE N D VHiM74L5125— - 59| AH
TiNSM1017ACZZ [11- 5] AG [ N D VHIiM74LS5126— - 28| AH
TLABJ1769CCZZ 3-115] AA D VHiIM74L — - 60 | AK
TLABZ1002ACZZ 3 2| AA| N D VHIiM74L — - B AL
TLABZ1003ACZZ - 4| AB| N D VHIM74LS14,/— 5- 62| AM 3
TLABZ100BACZZ - 5| AAl N D VHiM74LS157— 5- 63] AK B
TLABZ1017ACZZ 1- 12| AC C ] 8- 2| AK B
TLABZ1400CCZZ - 41| AA [3 " 10- 19| AK ]
TSELFOD03PAZZ [10- 5[ AA D VHiM74L - - 30| AH
TSPC—1010ACZZ - 20 AC [ N D VHIM74L — - 31| AH
TSPC—1011ACZZ - 0| AC | N D VHIiM74L = - b4 AL
TSPC—1012ACZZ & 20| AC | N D W 10- 20| AL
TSPC—1013ACZZ - 20| AC| N D VHiM74LS21/—1 8- 32| AD B
(V] VHiM74LS221-1 - 33| AH E
UBATNIDO1ACZZ 5- ]| AS| N A VHiM74LS244—1 - 65| AM
UBNDA1008CCZZ 4 9] AA D " 10- 21| AM
[v] VHiIM74LS245— - 66| AR 3
VCCCPUIHH201J 8- 12| AB € VHiM74LS27/— - ¥ AF 3
VCCCPUIHHEBO0J - 13| AB C VHiM74LS273— - 67| AP 3
VCCSPUIHL100D - 29| AA C ” 8- 35| AP 3
] - 116 | AA C " 10- 22| AP B
VCCSPUIHL330J - 30| AA g VHiM74LS5293—1 8- 36| AG B
] - 14| AA [ VHiM74LS32/—1 5- 68| AF
VCCSPUIHLA470J - 31| AA C 7 - 37| AF
] - 15| AA C VHiM74LS367—1 - 69| AH
] 3-117] AA [+] ) " 10- 23| AH
VCEAAAICWI06Q 5- 32| AB (] " 11- 9| AH B
VCEAAAICWIO7M | 5 33| AB C VHiIM74LS373—1 - 70| AQ 3
] 8- 16| AB C " 10- 24| AQ 3
VCEAAAICW3I3E6M | 5- 3| AB C VHiIM74LS74/—1 - 71| AG 3
VCEAAAICW476M [11- 7| AB € o - 38| AG 3
VCEAAAIEWI06M 5- 35| AB C VHiM74LS575/-1 - 72| AE B
VCEAAALEWIOTM 5- 3| AC C VHiM74L586./—1 5- 73] AF B
VCEAAAIEW227M | 5 37| AC C VHiM74LS93./— 5 741 AK B
VCEAAALIHWIO5M 5- 38| AB [ VHiM7438///— 8- 39| AE B
VCEAAAIHWZ25M | 8 17| AB [ VHINESS55///— 8- 40| AG E
VCEAAAIHW3I35M 5- 39| AB C VHiSN7404,//— 10- 25| AE B
VCEAAAIHW475M - 40| AB C VHiSN7404N/—1 - 15| AF B
VCEAAUICWIOIM [10- 11| AB C " - 41| AF 3
VCEAAUICW3I36M - 118 | AB C VHiSN7406N/—1 - 6| AG 3
" 10- 12| AB C VHiSN7414N/—1 - 2] AM 3
VCEAAUICW475M | 9-119] AB C VHiSN74157/— 11- 10| AH B
VCEAAUIEWIO7M [10- 13| AB C VHiSN74157N— - 71| AM B
VCKYPAIHB3I31K |10- 4] AA [ VHiSN7 N— - 78| AM B
VCKYPAIHBEEBIK 5- 41| AA [ VHiSN7 A— - 79| AP B
] 5- 42| AA C VHiSP [ - 80| BG B
VCKYPUIHBI0ZK - 18| AA C VHiSP6102C 5- 81| BG B
W - 19| AA C VHiSP6102R 5- 82| BP B
VCKYPUIHB221K - 43| AB e VHiTA7313AP—1 - 83| AL B
VCKYPULHB561K 5- 44| AA C VHIiTC4049P/—1 - 84| AN
VCSATUIVELIO4M | 8 20| AC [% o - 122 | AN
VCTYPAINX104M | 5 45| AB C VHiTC4514P/— - 123 | AW
o 5- 4| AB C VHiTLA558//— 8- 4 AF
" 8- 21| AB C VHiUPD1990ACC - B5 | AT E
" 8- 22| AB [ VHiUPD7220D-1 5- 86| BS B
" 10- 15| AB C " 10- 26| BS B
" 11- 8] AB C VHiUPD765//—1 8- 4| BR B
VETYPUIEX103M 5- 47| AB c VHiUPDB255/—1 5 81| AY B
" 8- 21| AB C VHi2764//AC01 5 8[| LM B |
" 3- 120 | AB C VHi2764//ACD2 5 BB| LM B |
VHDDS15B8L1—1 5- 48! AD B ] -124[ BM | N B |
" 8- 24| AB B VHi2764//AC03 - 88| LM B |
u S- 1211 AD B W 124 BM | N B |
VHERDS .6E5/—1 |10- 16| AC B VHi2764//ACD4 5- BB LM B !
VHIDET49HACOS - 15T BR | N B " 9- 124 BM| N B

- lh_



NEW

MZ-3500

PRICE PART PRICE | NEW | PART
l_ PARTS CODE NO. RANK | MARK RA!K_ __PARTS CODE NO. RANK | MARK | RANK
VHi4164—150—H 5- 89| AZ B VRD—SU2EYB24)J 8- 52| AA C
" - N[ AZ B VAN-RT2EK102F 6- 111 | AB | N c
VH18251AC//—1 5- 90| AY B VRN—RTZ2EK105F 8- 53| AA [
VH18253////—1 5- 91| BA B VRAN—RTZEK123F 8- 54| AB e
VHPGL3PR2//—1 5- 92| AE S VRN—RT2EK222F 6-112| AB | N C
VHPGLOPRZ//—1 1- AC B VRN—RT2EK472F 8- 55| AB [
I g- AC B VRN—RT2EK912F 8- 5 | AC C
| VRD—RV2EY000J 5- 95| AA C VRS—PT3AB100J 6- B4| AB | N C
VRD—RVZEY101J [11- 12] AA 5 " 6-108| AB | N C
VRD—RV2EY682J 5- 105 AA C VRS—PT3AB102J 6- 0| AC| N c
VRD—ST2EY100J 6- 77| AA | N C VRS—PT3DB102)J 6-104| AB| N C
7 6-105] AA | N C VRS5—PT3DB K 6- 71| AB| N C
VRD—ST2EY101J 5- 9| AA c VRS—PT3DB K [10- 32| AB C
" 8- 45| AA C VRS—PT3LB J 1- 39| AC 7
i 9- 126 | AA C VSPO0BOP— N - 71| AN v
7 10- 27 AA € VS25A673—C/—1 - 51 | AE ]
[VRD—ST2EY102) - 97 | AA C VS25A673—D1—1 [10- 33| AC B
W - | AA T N C VS52SC458KC/—1 5-111 | AD B
] - 86| AA | N C [x]
W - 93] AA| N C XBBSC26P04000 - 20| AA C
] - 97| AA | N C XBBSC30P06000 - 21| AA [
" - 98| AA | N C XBPSD30P06KSD - 22| AA 4]
VRD—ST2EY103) 5- 98 [ AA C U - 112 [ AA C
W 3- 127 | AA ¢ " - 12| AA C
W 10- 28| AA C XBPSD30PO6KOD - 8] AA [
VRD—ST2EY104J 5- 9| AA e 7 9- 13 | AA e
" 9- 1286 | AA (72 XBPSD3O0POBKS 1- 27| AA G
VRD—STZ2EY151J 6-103| AA ]l N [ XBPSD30PD80O 5- 113 ] AA B
VRD—ST2EY152) - 2| AA | N C XBPSD30P1000 - 3| AA C
I - 751 AA N o u" - 58| AA c
7 - 91| AA| N C XBPSD30P30KSO - B| AA C
VRD—ST2EY182)J 5- 0| AA| N C XBPSD40POGKSO - 8] AA C
VRD—ST2EY220) - % | AA | N C XBPSD40POGKOD - 3| AA C
" - 14| AA [ N C XBPSD40P06000 [10- 4l AA[ N c
VRD—ST2EY222) 5-100 | AA C XBPSD40POBKS 2- 30| AA c
" 6- 92| AA| N C XBPSF30P06K 1- 16] AA C
W 6- 94| AA | N C XBTSC40P0G60 1- 31| AA C
I 129 AA C XBTSD30POA4T 10- 4] AA C
VRD—ST2EY272) 6- 85| AA| N C XBTSFA40POE 1- 2] AA 7
VRD—ST2EY331J 5- 93] AA C = XCPSD40P1200 3| AA C
" 5- 101 | AA c XNESD30—240 - 31| AA C
" 6- 83| AA| N C ] - 33| AA c
" 6- 89| AA| N C " - 59| AA C
" - B AA] N C XUPSC26P0600C - 21 [ AA C
7 -0 AA ] N € XUPSC30P 0 - 22| AA &
7 -6 AA | N C XUPSD26P06000 - 23] AA C
o - 4| AA [ ID
W 10- 29| AA C DAE10447100// - 125 | AF N c
VRD—ST2EY332) 5-102] AA (5 0AE10447113// -126| AD | N C
= " 8- 47| AA C OAEL0480387// - 121 | AF N C
" 9- 130 | AA C L | 0AE10500623// 6-129| AM | N 7
" 10- 0] AA C = AE10504517// | 6-138| AR | N C
VRD—ST2EY333J 5-103] AA C AE10504 i - 139 | AW | N B
" - 73| AA | N C ] AEL10507 // - 130 | B N e
" - 74| AA ] N C 0AEI0507781// 5- 131 | AQ N c
" - 131 | AA C OAE10518482// - 128 AV N c
VRD—ST2EY390J 6-102] AA| N C 0AE10526940// -13| BM | N P
i - 113 | AA N C AE 71981// -132 [ AX N C
VRD—ST2EY391J - 87| AA | N C AE 7/7 | 6-140] AQ | N B
VRD—ST2EY392)J -15] AA | N C AE105 /7 - 147 | AW | N C
VRAD—ST2EY4RTJ - 80| AB | N C DAEL10538912// - 148 | AW N Cc
VRD—STZEY470J 5- 94 AA [ 0AE10543486// 5- 134 | AY N [+]
VRD—ST2EY471J 6- 88| AA[ N C 0AE20490445// -142| AC | N C
” 9-132 | AA C 0AE20510574// - 13/ | AC | N C
VRD—ST2EY472) 6- 107 AA[ N [ 0AE20512336/, 5- 145 | AM | N C
7 8- 48] AA C 0AE20521194// -1 [ AA| N C
VRD—STZEYS561J 5- 104 | AA (5 0AE20527978// | 6-144| AG | N B
VRD—ST2EY681) 6- 95 AA N C AE22830579// 6-1% | AC| N [
it 6-109 | AA N C AE228 P - 143 | AR | N C
" -110| AA| N C AE23594924// - 146 | AC | N C
I 13| AA £ AE30109066// - 4| AE N B
VRD—SUZEY101J - ] AA [ 7 - 5] AE N B
VRD—SU2EY152) 5 106 | AA C i - 14| AE | N B
VRD—SUZ2EY391J 8- S0 AA C " 6- 15| AE| N B
VRD—SU2EY470J 5- 107 | AA C 0AE30116729// | 6 68| AK | N [
o 10- 31| AA B " 6- 69| AK N |41
VRD—SUZEY6E1J 5- 108 | AA C S 0AE30120456// | & S8| AC [ N c
VRD—SUZ2EYB21J 5- 109 | AA € i " 6 60| AC| N [
VRD—SUZEY822) 5110 | AA € 0AE30120524// [ 6 47| AC| N C
" 8- 51 A A G " B- 56| AC N C




MZ-3500

PRICE | NEW | PART PRICE | NEW | PART
PARTS CODE NO. | RanK | MARK | RANK PARTS CODE NO. | i hae
0AE30120524// | 6- 65] AC | N & 00PABKF115A// - 50| AT | N C
" 6- 66| AC | N c 00PCH52203A// | 5 3| AC | N [ =
DAE30120650// | 6 4] AG | N C 00PKCC10901—2Z - 21| AG | N B
0AE30121866// h- 36| AN | N ] OPKFL10901-2 - 5[ AG | N B
0AE30121921// - 25| AC N 3 JOPKFL11901—2 - %] AH] N B
" - %| AC| N ] POEBKFO018B// - 28| AN | N &
7 - 2| AC N B 00P16KFODO5A// - 37| AC N C
W 5- 29| AC | N B 0P19KFOO05A// - 35| AC| N G
" 6- M| AC [ N B 0P19KFO07A// - 3%| AC| N G
0AE30121947// - 2| AF N 2 0P21KFO0BA// - 31| AD| N C
0AE30129460// - 8] AC| N B P21KFO009A// - 33| AF N B il
] - 8] AC N C P21KFO013A// - 32| AD| N C
] 6- 0] AC| N C P2IKFO14A// 3- M| AC | N c
W 6 59| AC| N ¢ 00P23KFODIA// | 9- 4| AC| N C
DAE30143284// | 6- 82| AC | N C DOP23KF B// - 8| AL | N C
0AE30143572// | 6- 42| AC | N C P23KFO014A// - 41| AC N c
P 6- 43| AC| N [ P25KF0068B// - 30| AM N C
DAE30159870// | 6 35| AY | N B 0P25KF007A// - 48] AC N G
0AE30164409// - 51| AC | N C 0P25KF008A// - 9 AC| N C
" - 67| AC| N C 0P27KF A/ - B| AC| N B
0AE30165262// - 31 AH | N B P29KFO006B// - 4| AK | N C
0AE3D165576// | B 52| AC N C DOP29KF Vi 3- 45| AH N C
W 6- 53| AC N C PB0DYE4 - 42 A N C
DAE30167370// - 17| A N B PESY2KE 3- 40 | AH N C
0AE30169653// - 45| AC | N [ DPB5Y2KE 3- 41| AH N C
" - 54| AD N C
V] - 55 AD | N C
DAE30170008// - 61| AG | N C
" 6- 62| AG| N C
DAE30195258// | 6 64| AC N C
0AE30200774// - 30| AC N
" - 31 AG N
AE30213525// - 63| AG N
AE30216904// - 1| AS N
AE302215171// - 7] AL N
JAE30221520// - 8| AH | N
0AE30221546// - 18] AH| N
0AE30227236// - 4| AD | N w
DAE30250326// | 6- 3| AG | N B
AE30258784// | 6~ 6| AX | N B
AE302 5658// - 21| AD| N B
AE302 025// - 2| AD| N B
] - 3| AF N B
o - AD N B
] 6 AD | N B
W - AD N B
4 - AD N B
" - 19| AD N 3
0AE30269430// - 20 AY N ]
AE30272391// | & 38| AP | N G
AE30279844// | 6 16| AH | N B
AE30280671// | 6 51| AE N C
AE30362052// - 10| AD N
JAE30362081// - 24| AD | N
JAE30379029// | 6 27| AD | N
" - 2| AD| N 3
0AE30490940// 5- 101 | AE
AE30491169.// - 76| AE| N C
AE30499831// - 3| AD| N B
AE30500979// | 6-116| AH N A
OAE30500982// | 6-117| AW | N B
0AE30501868// - 81| AC N C
AE30508049,// - 19| AG N C
AE30508528// -18| BP | N
AE30508531// | 6-11B| BY | N
0AE30508557// | 6-120] AX N C
OAE30508560// | 6-121[ AL | N C
" - 13| AX | N C
0AE30509721// | 6 3| AG | N C
W 6- 4| AG N [
AE30509941// | 616] AG | N A
AE30511353// | 6- 8| AP [ N C
AE30515469// | 6-119] AR N B |
0AE30523370// - 4| AP | N 5
AE30564740// -14] AP | N [
AE30566353// -2 AX | N C
OPA7TKFD95C// | 9- 1| BX ]| N 5
DOPATKF102B// | & 51| BX N C
00PATKF103B// | 9 5| BX N 4]
00PA7TKF104B// | 9- 51| BX | N | ¢ iy

_la_
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