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1. SPECIFICATIONS

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

M7 3500

Outhine

1) High speed processing using multi-CPL!

2) Builtin min: floppy disk

3) Buwiltun printer interface and RS232C <ernial interface

4) Connection of up to two video display

monitor units)

5

Permits the use of standard CP/M

wnits (separate graphic display or overlaid display possible on two individual color

Model 3530 incluse a single double-side, cnuble density mini floppy
disk and 64 KB RAM.
Model MZ3540 has two double-side, density mini floppy disks and

Model 3531 includes a single double side,
double density mini floppy disk and 128 KB
Model 3541 has two double side, double

64 KB RAM. density mini floppy disks, and 128 KB
CPU Mult-CPU processing Z80A microprocessor x 2
IPL 8K Byte ROM
ROM e
C,G 8K Byte ROM
For main CPU 64K Bit DRAM x 16 chips or 8 chips
MEMORY RAM For sub-CPU 16K Bit SRAM x 4 chips
Shared RAM 16K Bit SRAM x 1 chip
VIDEO 16K Bt SRAM x 1 chip
RAM 4K Bit SRAM x 2 chips
LSi Memory mapper TH |} SP6102R001
Custom LS| CSP-1 | SP6102C002
Screen controller CsP 2 | sP6102¢003
GDC CRT controller uPD7220
110 FDC Floppy disk controller | uPD765
PIO Parallel 1/0 port 8255
SIO Serial 1/0 port 8251
TIMER Counter 8253
CLOCK Clock #PD1990AC
Screen structure 80 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
\/F 2 channels (applicable CRT 640 x 400, 640 x 200, B/W or cotor}
One double-side,
M2353X double density 256 bytes/sector, 16 sectors/track, 80 tracks/disk
fioppy disk
MFD
Two double-side,
MZ354X double density Built-in interface for optional MFD
floppy disks
Light pen
Keyboard Dedicated keyboard
Other I/F —_ —— ]
Printer Centronics interface
RS232C No protocol, asynchronus mode, 110 to 9600 bps, half-duplex
2,':3'10:\; Speaker (500mW) Battery backup clock HALT sw Speaker volume controt
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
CP/M Expanded CP/M
Intstruction Manua!
Accessories | master floppy disk

power cord

A ———————— e



MZ 3500

1-2. MZ-1KO01 (Keyboard) specification

MZ1K02 U.S. keyboard (ASCI)

MZ1KO03: U.K. keyboard (1SO).

Outline MZ1K0O4 German keyboard MZ1K05: French keyboard
Keyboard controlier 80C49 or 8749
LSI, IC
CMOSIC 4049 x 2,4514
Sculpture key Mechanical contact key, with life of 10,000,000 operations.
Keys {98} Alphanumeric keys 61 Ten key r15 I Function keys T 6 I Definable keys l 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

QOther

Repeat function

Automatic repeat occurs 0.64 seconds after
continuous depression of the same key.

Two-key rollover

Indicators {4 LED's)

POWER, Alphanumeric keys

Cabinet

Molded I Color

Office gray

Size (Wx H x L}

467x35x190 | Weight

About 1.5kg (3.3 Ib}

Keyboard layout

1

LT T 1

1 1 1

= (D |

(

[ 1T 1 1 [ 1

1-3. MZ-1U02

Refer to the page 7IN "CIRCUIT DIAGRAM”

Expansion unit for the MZ-3500 series CPU, which can be attached to the rear side of the main unit.
Outline Optiona!l boards are plugged in to the expansion box.
The expansion box will accomodate up to four option boards.

Number of slots: 4 slots

Slot connector. 60-pin edge connector x 4

Specifications Area of the slot inserting option board: 140.5 x 140

Slot for option and slot number

Stot 1 Slot 2 Slot 3 Siot 4
(exphaﬂnzs.i‘lo'r::%eAM) °© o
SFDI/F o} o
Expansion RS232C e} (o] O (e}
GPIO (@] o] (@] o]
(EZE 1/E) o ° ° ©




1-4. MZ-1R03

Expansion unit

Screw (1)

MZ 3500

"
/V Screw (2)

)

Screw {1)

Screw (2)

Outline

Optional board used graphic display functions with the Model-3500 series CPU. It includes 32KB of RAM,
It is inserted through the slot on the front panel of the PU.
The MZ-1U02 expansion box is not required.

Specifications

GDC l Graphic controller wPD7220
LSH VIDEO RAM Basic (b‘\m-m) 16KDRAM x 16 {32KB)
ety 16KDRAM x 32 (64KB)
VIDEO RAM 32K8 96KB
(basic) {maximum expansion)
Graphic functions 640 x 200 640 x 200 dots 640 x 200 dots
(Color must be green monitor Two screens Six screens
e e or 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 QOne 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 tnput of graphic pattern
GDIsSP Display of graphic pattern
GPRINT Output of graphic pattern on printer
GREAD Read of coordinates
GENTER tnput of pattern within the specified area
GCURSOR Graphic cursor position designation
GSCROL Graphic screen scrolling
SYMBOL Graphic symbol displaying
SCALE Scren scle-down designation

BT T e ST T Y
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1-6. MZ-1R06

Optiona! board for memory expantion of the MZ-3500 sries CPU. with this option the main memory (RAM) can be expanded

QOutline up to a maximum of 256 KB.
This option plug into the expantion box in slot 1 or 3.
LSI Basic 64KDRAM x 8 (64KB)
Specifications Expansion 64KDRAM x 8 (128KB)
Memory and user . Using eight 64K RAM’s
area Main CPU only {Use of MZ-1R06 on the MZ-1R06
Total capacity of
the main CPU RAM 128 KB 192 KB 256 KB
SYSTEM .
BASIC | AREA S7K8 “ -
(RAM
USER
BASE) AREA 80 KB 128 KB 208 KB




MZ 3500
1-7. MZ-1D07 '
Qutline High resolution MZ 3500 series 12 green monitor
Type Don glare green l Size 12, 80° deflection
Video tube
Fiuorescent color P39 (green, long PERSISTANCE)
Total number of 2,000 characters 64Q hornizontal dots,
Display capacity display characters {80 characters x 25 lines) Drsplay capacity 400 vertical lines
Specifications
Display size 220 x 145
Method Separate input, TTL level
input signals
Horizonta! | 20 86kHz LVemcal l 47 8 Hz
Power supply 29W power consumption
Molded 1 Color TOff:ce gray
Cabinet
Size (W x H x L) J 324 x 310 x 356 1 Weight L7.2 kg
Adjusting knobs 3 T Vertical synchronization, contrast, brightness
Accessories CPU connection cable and power cord and Tilt stand
P
320

AT e e o 4 x

222




MZ 3500

1-8. System configuration of Model 3500

12" green
monitor
MZ.1D0O7
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
. pom - - - =
! Printer
) CE-332P
J
1
— Cable | | '=————~-
I MZ-1C03 | 1 o e -
' h
! Printer |}
102824 i
b e e e J
Model-3531*
Cable Option MFD
Mz-1c07 MZ-1F02
_-‘_OptionMFD ;""’”“'\
MZ-1F03 Cable 0 |
=m 3 Option MFD
MZ-1C06 t CE-331M |
L____J
R F
RS-232C sé::ili 1/
MZ-1E01 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 RAM
ption RA
. Pwe MZ-1R07
Model-3541 = Model-3531 + MZ-1F03 MZ-1R06

PSS




MZ 3500

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 wili 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 sSuUB CPU
MA3 0 0 1
MA2 0 0 1
MA1l 0 0 1 MS1=0 (L)
MAO 0 1 1 MS0=10 (L)
FEFF y L 4 FFFF ¢ m==n
l (COM) i
F800 \\ | |
W !
]
W |
}
\\ |
RAMA RAMA \\ i l
\\ i |
N ! !
\\ ! {
- C000 4P 1 \ I )
BFFF \\ i
]
AR\ 1 |
\\ | !
RAMA \\ ' l
!
\\ | |
W\ | )
|
3 \ |
8000 L _
7FFF [T~~~ v | 1
( ; W ! ROM ‘
) \\ ' SPAPE) '
\y | |
\ 1 |
RAMA \ SFFF
N et
N s I
\ RAM sg 4800
2 \\ R 4§?’F
AM sa
4000 \\ 4000
3FFF | \
! I \\
$ i ROMB \
! ] \ 72FF
2000 b=e—od L RAM(COM) doo
,,,,, - 1 FFF
-7 ROM
OFFF - —=——"7
ROM e
1PL -
0000 - 0000




MZ 3500

Operational description

(1) Upon reset after power on, the main CPU loads the
contents of the initial program loader (IPL) into RAM
starting at address 4000H, during which time reset is
applied to the sub-CPU.

{2) The main CPU then terminates resetting the sub CPU
and starts the sub-CPU. At the same time, the ROM
IPL is assigned to the sub-CPU.

{3) The main CPU then send the memory allocation {state)
to SD1, and starts to toad DOS from the system floppy

disk.
TIMING OF RESET SIGNAL

—J

Ve
4
1
SYSRES—:-—J
|
SRES—~——'—J

g1 A '
lbl ¥

1* Signal generated from the

CR network and power supply

-

Output signal from the main CPU port

pOWERSUB CPU POWER
{ START OFF
1
|
MAIN CPU i
ST 8. Main CPU reset time

b. Main CPU IPL load time

Memory Map Data:

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

2. The ROM-IPL functions under control of the main CPU
at first, but later it functions under the sub-CPU after
the 1PL program has been loaded in RAM,

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

INITIALIZE FLOW

4. Memories other than described above cannot be accessed
under the SDO state.

5. Bank select, MAO~MAZ3, is used within the address range
of COOOH-FFFFH.

START

Y(Anmﬂ ROM 1PL) v
f

'

1

1

1

1

'

'

Load the sub-CPU
reset routing of
the ROM-IPL to
RAM-COM

Set the signal
SRES 10 ™1

Aeset 1/0 port

Load system l

program

ERRAOR

'

Trandler control 10
the BOOTSTRAP

‘ INITIALIZE BENL

SBAS1C START

Trenster SUB-CPU
Systen Drogeam 10 the
susLcPu

SEDON START

P M STARY MSt =

o

(o
¢

T

SEHOS S akg

— 8 -



ROM-IPL

1.

this stage, the ROM-IPL is addressed. 0FFF 1FFE | 1FFF | A
3. The CPU starts from address 0000(ROM address 10000)
4. The main CPU sets the sub-CPU reset signal from low to
high state as 1t goes out of its initial state via the memory
mapper and the sub-CPU starts to operate. At this point, 0800 1800 1800
the ROM-IPL is addressed by the sub-CPU. 07FF | 17FF | L7FF
6. Address 0000 of the sub-CPU is ROM address (0000)
The memory area above ROM address {1000) cannot ROM 1 PL
be used by the sub-CPU because the main CPU inual
0000 | 1000 | 1000
program has been loaded there. rer | oFrF 8KB
0800 0800
O07FF | O7FF
0000 | o000 J VY
2-2. SD1{(SYSTEM LOADING & CP/M)
SD1 determines which operating system s in use. The
system is loaded in the CP/M (Control Program for Micro-
processors) mode.
MS1=0(L)
MSO0=1(H)
MAIN CPU SUB CPU
FFFF —-— - -
! RaMiLow N J 1
£800 \ '
ETFF 3 ]
AN | [
\\\ 1 t
\\\ ! :
\ 1
AN . I
WA : ]
| 4 \\ 3 {
A\ 1 |
| 1
\\\ 1 1
\ ] 1
\\\ i |
\ [}
\\ ' ]
\ 1 '
3 AN | 1
= - AR 1 |
Ny [} ]
AN ] [}
AT t t
\ ) ! ! S5FFF
AYAN RAM sp| sgoo
DA 7 s
W [ra sl B
b SRV R b
| A
' W\
\\
! \ 27FE
g RAM{COM )] 2000
| 1FFF
i ROM |11
‘ M|
Giho

T s

An 8KB ROM (2764 or mask ROM eqguivalent) 1s 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

Main CPU logical address (during IPL operation)

Logical address of the sub-CPU

|

ROM physical address

|

0000
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MZ 3500

Operational description
(1) As soon as the sub-CPU is started, it initializes the |/O
port and waits for program transfer (IOCS) from the
main CPU. This 10CS {input Output Control System) (3)
is the program resident at address 4000H-5FFFH. {4)
{2) As the main CPU loads the information from sector

1" of track 0" of the floppy disk, it loads the I0CS
and bootstrap routine to the sub-CPU,
The bootstrap program is loaded next.
The bootstrap program determines memory allocation.

Communication between Main and SUB CPU

READY
MAIN BUSRQ SUB Y
- - BUSRQ 'L~ Output
CPU SUSACR CPU
L—-_—-—oh_i
Y
COM COM RAM Set

RAM ‘

BUSRQ H OUTPUT
‘ (1ISOLATIGN OF COM RAM)

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

MSI=1(H)

MS0=0 L)

MAIN CPU SuB CPU

MA3
MA2
MAL
MAO

RAM
BANK
SELECT

o0 o o
Ladi — I - T
o - o o
- - o
_-— - -0
-~ o o —
o - o -
- - 5 '
- o

1 1
i 1
0 0
0 1

L= -
- = O
S o o O
o o o -

— =7

FFFF— T T 1 T T 1

——d

T I

4

"o
-
-
e

RAMA KAMB RAMC KAMD (%Y

mo ~—
-
-

3, 4 1y 2] 34 4 W

ey
ne
- . o - e 4 ==

r

ROMB]

ROMC]

ROMIx

ROM]

ROMA

1.

Bank select, MAO~MAZ, is effective for memory area COOOH-FFFFH.
2. Bank select, MOO~MAZ2, is effective for memory area 2000H-3FFFH

— 10 —

A\
|R()M2 ROM3| [rOM4 W
RAM(QOM

AN
AR
3 \\
- 7 AR
W
\\ RAM SD
RAM SC

RAM

SB

RAM

SA

ROM | PL]




2.4. SD3 (RAM based BASIC)
SD3 is active when “SHARP BASIC” s ececuted via RAM,

“SHARP BASIC is loaded in RAM from the floppy disk.

MST=1(H)
MAIN CPU MSO =1(H)
MA3 0 0 0 0 6 0 0 0 1 ] ) ! 1
BA‘;"K” MAZ O O 0 ) 1 } ! I S S 1
H
SELECT |MA O 0 1 1 0 0 ] 1 0 0 1 1
MAO 0 1 0 1 0 ] 0 1 0 1 0 1 1
FFFE T T T T T 1 m
\
{ N\
RAMB RAMC RAMD W
AN
000 1 2, 3 4 1, 2, 3, 4 b, 2, 3, XN
BFFF \\
ARY
\
\\\
\
3
= —
1/‘
| 2
T
URAMA ROMI] {roM2l [kOM3] fROMA4
1 4L, 4U
1FFF Ly 4
1L
0000
ROM NO2 0 0 [} 0 1 ] 1
BANK {MO1 0 0 1 1 0 0 1
- SELECT (moo0 o 1 o 1 0 1 0

1. Bank select, MAO-MAZ3, is effective for memory area COOOH-FFFFH,
2. Bank select, MOO-MO2, 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.

TP ——r———— e

MZ 3500

SuUB CPU

r---)

RAM(OOM.

ROM I PU

ROMS

ROM BASE
OF THE
sus cpuU



3. CPU AND MEMORY

3-1. Block diagram
1) Relation between MMR (Main Memory Mapper) and

main memory. .
SEMI CUSTOM
Ls1 DRIVER ' MFD
- - -
NFMORY RAM N ————— g r——| RECE1VFR
[‘iﬂl’l MAPPER I opTion 11 | rom opTioN | (mmm ===
| I 1
-0 32MHz MFD I
RAM T !
CLOCK G =0 16MH:2 | 28KB P :;’:(BBAS'C) | I VFO I I 1
L)
4MH; + (64KB¥2) : | or 8KBxX4 | L OPTION JI
0 sored Lo==—===4 | | I
ow e @y e e e - o - .-—--————-———-'
-0/ RAMIZSB |
FC | |
765 | SLOTH 1
VAN I a
au —,
Sy
A MUL I PLEXFR ! i rotz i
- J
BUS |
7-80A DRIVERLD | ' 1
CTRL [(Burrer ] 1 SLOT3 i
1 T 1
1 | 1 ]
|"”F”Rl NPXR COMMON RAM ROM 1PL RAM or ROM ) 1
2KB 8KB 3KB ' SLOT4 |
S 1
uB ceu |f T T T ! or '
7 oaoA RS J 1 LoPTION MZIU02 3
CIR1S - ——— - -
F—o -12v i el s ek | [ l
L owr R 045y 7229 510 =L CcounTER INPUT PORT PIO
SOURCS ! " R ” I 8251 =] 8253 LS244 8258 —— - - - - — -
L—0 +12v 1 [ i | I
VEDEO RAM t | o ] [ } |
CHARACTFR G SKB 2Kx1) lurarnic < 1
ROM 8KB j OPTION | ; ‘ |
! ! | KEY i
| VIDEO RAM | CONTROLT PR =)
] 32KB | | §ngga ]
|
) . [T = i |
1| vioro ram |
DRIVER CAURNDER
! 3ZKB 1 RECEIVER C1OCK AM? J PRIVER ] | |
. a [ 1990¢ |
e | | REY
Crien In VIDEO RAM _L ] |
LR | 32KH | = U4p | |
MINDET 40X 200 L ;
ORI A0 400 -—— - ) Mz 102 |
RE SO T LON f { e
PRINTER | F 1 04 |
SEMT CUSTOM RS-232C 1/} ( ) AFY BOARI 1K0§
1St (S1-2 p— b e e e = d
R |
- SEM] CUSTOM
15l €SP-1 a1
B

00S8 ZN



3-2. Main CPU and |/O port

This paragraph discusses main CPU 1/O

port select and addressing.

Connector
1FC2 The address output from the main CPU
[\Q A2 A vo b l_e___ is decoded in the 74LS138 to create the
Az | I select signal.
" "y B vi b | © SFoC : Table belm{v describes address map and
A C | | signal functions.
1 AS Y2 P———e TOSF )
N 2L odeen wphb—lowm |
A7 I |
C
P 10RQ Y4 b‘_—*o :
U OlG2B I
Ys P—1©O WFDC |
M1 G1 Y6 0——0:_ IO_M_F_}
Y7 D—O TOAB(MEMORY MAPPER)
‘:’ b 7415138
A7 A6 A AZ:)RAE:S 22 a1 Aol mex Signal name Description
o o 0 O O 0 0 o 00
0O 0O 0O O O o0 o 01
~ ~ NOT USE
1 1 1 1 1 1 0 DE
1 1 1 1 1 1 DF
EO
1 1 1 0 0 0 X X ~ NOT USE
E3
E4 SFD interface FDC chip select.
11 1 0 0 1 X X ~ SFDC (UPD765) AG used for RD and WR.
E7 A1.s'don’t care’’.
EB o
11 1 0 1 0 X X ~ 10SF SFD interface 1/O port and DMAC chip select.
EB
1 ] 1 0 1 1 x x E~C NTR Interrupt signal from the sub-CPU to the main CPU.
EF Flipfiop resetting signal.
FO
1 1 1 1 ] 0 X X ~ NOT USE
F3 -~
F4
1 1t 1 1 0 1 X X ~ MFDC (UPD765) MFD interface FDC chip select.
F7
F8 MFD interface 1/O port.
111 1 1 0 X X ~ IOMF A0 used for RD and WR.
FB8 A1l s “don‘t care’’.
FC
1 1 1 1 1 1 X x N TORB (MEMORY MAPPER) 1/0 port select in the m-ein—orgmapper.
. A0 and A1 used during RD, WR.
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MZ 3500

3-3. Sub-CPU and 1/0 port

Shown at the left 1s the circuit used by
47 s0T the CPU to select the 1/O ports The out
ASE e ¥ <05 ebe- put address from the sub CPU 1s decoded
ASS , Y6 UM Graphic option by the 741 S138B to create the select signal.
B 10 SO5 Shown below is the address map and
suB Ase o), Y5 PT———>cspo1CsP2 select signals.
Py 4G Y4 Mi—’ Input port sefect (L.S244)
AST 4 G2A Y3 o_______’Z 508 8255—CS
3—5dcen vap—59% peesTS
! 1 ¥i 14 SOT o o1 T5
Y0 p——i)—o——-b MAIN CPU-INT
74L5138
tower o
,‘:‘, —[Of~ — O~ - Ol v = O}«
tg§§§§§§gg<§§§§§§§§ Signal description
upper :J(
AS7654MEX20123456789ABCDEF
0000 0 |«—— S00 > Output signa! 1o set the flipflop 1o apply interrupt {INTO) to the
main CPU. Enables communication between CPU's.
8251 SI0 chip select. .
0001 1 |e—— S01 8251 ——————>| ASOis used for data control selection.
AS1, AS2, and AS3 are “don’t care”,
8253 counter chip select.
0010 2 S02 8253 ASO and AS1 are used for programming during write.
AS2 and AS3 are “don’t care’’.
8255 P10 chip select.
0011 3 503 8255 ASO and AS1 are used for port/control selection.
AS2 and 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 /O port chip select.
0101 ] S05 AS1, AS2, and AS3 are used for write.
ASO is ““don’t care”’.
UPD7220 (graphic) chip select.
0110 6 S06 ASO is used for read and write,
AS1, AS2, and AS3 are ’don’t care’’.
UPD7220 (character) chip select.
0111 7 507 ASO is used for read and write,
AS1, AS2, and AS3 are “"don’t care”.
1000 8
1001 9
1010 A
1011 B
1100 c NOT USE
1101 D
1110 E
1111 F




3-4. Memory mapper (MMR) SP6102R-001

1) Block diagram

ADDRESS Bus:> =
AD.1.13,1a 15

COAB

Memory mapping logic

Al15
Al4
Al3

AlS
Al4
Al3

A0

COAB COAB

CONTROL BUS [:>

=i
£y
x
()

sl:u‘x
=l Ol ™
x

DATA BUS
DO~D7 SRES .

INTB

MREQB
RFSH

MREQB
RFSH

ME2
ME1

D0~7

> ouT
*FF

BANK SELECT
SIGNAL

MAS
- (Ma2
MAl

OUT | MAO >
DO~7 >

WRB PORT
M LoGic

*FE } MO2 »

MO1
MO0

—————{ ST

ouT
*FD

D0.1.7 MSO

STATE
SWITCHING

ROM TP

KAM COM

» ROMIPL

¥ RAM COM

SRQL.
ouT '
*FC}EL

U

SUB CPU RESET

SuUB CPU
BUS REQUEST

SW4

Sus CPU
READY

D0~4 > IN Sw3
~ ML
*FE wo

SUB CPU
ACKNOWLEDGE

SWi_ |FROM
SEC_{DIF

T

FD3

FD1

WAITB

SRDY

ACK
INP2

WA
TIMING

DO~7 N
= *FF

< GENERATOR

INP]
INTHB

CLK

El
INTERRUPT
PRIORITY
ENCORDER

$ TO RESET

|

1NT1
INT2
NT3

INTH4
INTFD
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2) Memory mapper (MMR) SP6102R-001 signal description

Polarity
Pin No. IN/OUT Function
Signal Name
1 ST IN Main CPU DRAM output buffer (LS244) switching strap.
2 DO
Bidirectional main CPU data bus.
~ ~ IN/OUT (Data bus 0 ~ 7
t ~
9 07 ata bus
10 A15 Main CPU address bus.
~ ~ IN Used in the memory mapping logic of the MMR for address output for the DRAM, ROM, and
12 A3 shared RAM. {Address bus 13 ~ 15)
Main CPU address bus,
13 At IN

Used in the I/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 ouT e After write command (LOA-BOH: OUT#FD) by the main CPU" Starts the sub-CPU.

This signal is issued after transfer of the main CPU program contained (n the ROM-1PL.
(Sub CPU Reset)

Sub-CPU bus request signal.
e After power on: Resets bus request to sub-CPU.
o After write command (LDA-02H: QUT#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-A 15, merged in the memory mapping logic circuit to produce
18 AR15 AR13-AR15. 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 1/0 port select logic signal.
20 IOAB IN Goes low by the command IN/OUT #FC-#FF.
{Input/Output Address}

Input of ready signal from the sub-CPU.

21 SRDY IN
(Sub CPU Ready)
Chip select signal issued from the main CPU to the 8BKB mask ROM.
22 ROPB ouT Valid with SDO active (initialize state).
(ROM ip!)
23 ROAB Chip select signal for four chip BASIC interpreter 8KB EPROM (A, B, C, D).
~ ~ ouT Valid with SD2 active (Sharp ROM based BASIC).
26 RODB *R32B (alternate choice with the 32KB mask ROM chip select signal).
(ROM A~D Buffer)
27 RSAB Row address select signal for the main CPU dynamic RAM {block A-biock D).
~ ~ ouT RAS (ROW ADDRESS SELECT; LINE ADDRESS SELECT) SIGNAL
30 RSDB {Row address Select)
Input of bus acknowledge signal from the sub-CPU.
21 SACK IN When the mamn CPU must write a command in the shared RAM a bus request s 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 s released and the sub CPU executes the command

2T L
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Polanty
Pin No. |- IN/OUT Function
Signal Name
Main CPU 128K B dynamic RAM output buffer {1.5244) output enable signal.
32 RF1B ouT
(RAM buffer 1)
_ Signal identical to RF1B  For option RAM
33 RF2B ouT
(RAM buffer 2)
Wait signal to the main CPU
34 WATB ouT {One watt cycle 1s applied during the memory fetch cycle of the main CPU. It consists of one clock
perod) (WAIT)
Chip select signat 1ssued from the main CPU to select the RAM shared by the main CPU and
35 RCMB ouT the sub-CPU
(RAM Common)
36 TTFB N Interrupt input from the UPD765 FDC (Floppy Disk Controller),
(Interrupt from Floppy}
Interrupt input from the sub-CPU.
37 iTo8 N prine
{tnterrupt from No. 0)
. 38 IT1B
’ N Interrupt input from slot 1 or 2,
—_— (Interrupt from No. 1, 2)
39 1T28
Memory request signal from the main CPU.
40 MRQB IN
{Memory Request}
— Write signal from the main CPU.
41 RB IN .
{Write)
a2 IT38
IN interrupt input from siot 3 or 4.
— {Interrupt from No. 3, 4)
43 1748 P
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 SWi1
‘ N Input from the system assignment dip switch,
*See the dip switch description, provided separately.
. 48 SW2 P ' ip p p3a Y
Main CPU address bus
49 A0 IN i . .
Used in the 1/0 port select logic in the MMR to designate device number.
R Refresh si | f th in CPU.
50 RESH N efresh signal from the main
{Refresh)
51 SW3 i .
IN Input from the system assignment dip switch.
*See the d 1ch descriptio ided separately.
52 swa ee the dip swilc scription, provi sep. Y
X GND IN Ground
54 £D1 N input from the system assignment dip switch,
*See the dip swiich description, provided separately.
55 Vce IN SV supply.
56 £D2 N Input from the FDD assignment dip switch (A}, No. 2.
*See the dip swi*ch description, provided separately.

et = v e
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Polarity
Pin No IN/OUT Function
Signal Name
System reset signal.
57 SYSR IN Used to reset 1/0 port in the MMR.
{System Reset)
58 Fo3 IN Input from the sytem assi-gnrnem dip.switch.
*See the dip switch description, provided separately.
Shared RAM select signal. T T
59 COAB tN Address of the shared RAM is # F800-#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
63 BO%E Select signal for 8KB area allocated to slot 2 or 3.
64 Ro38 ouT Valid when SD2 is active (ROM based BASIC) and SD3 (RAM based BASIC).
(ROM2, 3)
— Read signal from the main CPU.
65 RDB IN
{Read)
66 CLK EAIT signal generation clock.
{Clock)
Select signal for 8KB area allocated to siot 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 adidress Low: Column address
{(Muttiplex)
69 GND IN Ground
TAS {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
—_— Interrupt signal to the main CPU.
72 INTB ouT
{interrupt)
73 Not used




MAIN CPU
1/0 PORT IN MEMORY MAPPER

ADDRESS

a7]as]as]ad]as[az[at[aolHEX PBUS] 1 O

L1110 o] pe ] our RRUE
Do bl
D7 SRES

111 111 0 1|FD]|DI MS1
Do MS0
D7 MA3
D6 MA2 |
D5 MA1
D4 | OUT | MAO
D2 MO2
DI MO

11111 11 0|FE/|DO MOO
D4 SW4

8 D3 SW3

D2 IN SW2
D1 SW1
Do SEC
D7 FD3
D6 | FD2 |
D5 FDl

1 11111 1 1|FF|[D4d| IN | SRDY
D3 SACK
D2 INP2
D1 INP1
DO INPO
DT | r |_MF2
D6 ME 1

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

- 23—
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AV
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SRQ Bus request from the main CPU to the sub-CPU

Sub-CPU reset signal

Memory system define

Bank select signal to memory area of COO0-FFFF.

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

~—
System assign switch
s
FD assign
/
<&
< (SW8)
Sub-CPU READY signal
Sub-CPU acknowledge signal
interrupt status
"RV
~ RR1DTT IR ORITY INLDY R OIN MEMOFY MALIRR
! _INEUT TO PNCOTER CUTPET HROM FSCODER
. TR R VT E S1ZR]VT3R]1TaB] S
L . tNTERY INTT j l:_l l ILR,<LI\13 INT4 :'L I:\_‘ ‘a, e T~T
N B S X Ey 1 t L L
1
Lo 22 Ry X X X X X [
1 H Vo x X X 1 T H L
w o w T > 1 x | x 1 H 1 L
M) H | H f iy EY L H H 1
RO QLA X r
H M n H " L » H 1 1 1
u+ [ 9 [ H [ L [ Lo, ow L
e [
FROM 101 TO MAIS (U
FROM SR (T
FROM MED L F

Wait timing generator
WAILT 15 issued once per main CPU fetch cycle.
Its outut s tri state
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3-5. Memory (ROMIPL, RAMCOM, S-RAM) select circuit

Lkl

To main CPU o i
— - —~q¢ 3P~ i
A HUS NTEN TN oM 1711 Ff\ﬁuun_ WK \ , . —
®nL | WRFGQ o q_ Waw
As14 — %
B oyvijo— \ a4 1
AN 14 voloo
Ast
= I 1 ]
A
hiLl PO T L
r——d iy '
—q
—
I
L__"_"_CT— kAN
- %1 f
= Oif
s I [
1A =
D q .
T N ™ EY] -
D> 7
2A
2y bty
J 28 _1 L1
H d
aA — K
o ' '—-—r—""_c wi i
clocloke lolor (¢ SMK o
v |o b7 v s Lo v f3a
cl-rrerrr) “WR 3y
3K
SMRQ . o
SRI WM
J— 1H1
| %
E: N=| e A
3 Setect {2} 01 )
F AN [T
eers Ealkndl Vee /
nr-0 LS7~0 L j

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
(L.S245) 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 Vcc, IPL for the main CPU will be at
address 1000 of the IPL-ROM. Switch SW2BA is the
operation test dip switch which should be ON at all
times.

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 Vcc level that inputs 18-4B are enabled by sub CPU.
If A13 thru A15 were to be at low level, the output Y0
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 lebe! 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 OF FF, actually.

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 s 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
SW)_,——SRD {OE) or SMRQ, SWR (WE) is at low level
to select the sub-CPU dedicated RAM, SA-SD. Tne
following chip select signal, then becomes valid under

these conditions:

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

RAMSB .. 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)
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4.1, Specification

4. CRT DISPLAY

Use of high resolution CRT

Display memaory

Use of medium resolution L.RT

3KB (characiers)
| Option

-
96K B, max {graphic
Character display Screen structure || 80 chrs x 25 lhines, 8C chrs x 20 lines
B ———
40 chrs x 25 lines, 40 chrs x 20 lines
Programmable 8 x 16 dots 8 x 8 dots
With lower case descenders
Character 255 characters
structure Alphanumerics and 69 symbols
A ——
26 small characters
97 graphic patterns
Attributes Revers, vertical line, blink, horizontal line Blink, revers
’ Programmable for each character Programmable for each character.
Colors 8 colors, programmable for each character e
Graphic display 32KB type 640 x 400 dots, B/W {one 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 (ithree frames) 640 x 200 dots, B/W {six frames)

Color designation possible for each character

Color {one frame}

Screen merge

Color designation possible for each character

Color {Two frame)

Merge any graphic screen {1 1o 3 frames)

Merge of chracters and graphics

Merge a character screen with a graphic screen

Background color

Choice of 8 colors

Control of two independent screens

Separate graphic screens can be merged into one

Possible to affix attributes (CRT2 only)

Possible 1o d splay on separate two screens onigina! graphic screen and character screen

Selection of character/non-character screen display

Control channel number

{ncorporation of two independent video outut channels

Light pen input (option)

Scans coordinates and character code
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Summary of video display specification

Tabie 1

High resolution CRT (640 x 400 dots mode)

Medium resolution CRT (640 x 200 dots mode)

Type of monitor

Green monitor

Color monitor

Green monitor

Color monitor

Characters Graphics (option) Characters Graphics (option) Characters Graphics {option) Characters Graphics {option)
Function ASCII B/W ASCIl Color ASCII B/W ASCIi Cofor
Elemen 8x 16 8x 16 8x8 8x8
ements 8x 20 8x 20 8x 10 8x 10
Character structure 5x14 5x 14 5x7 5x 7
80 x 25 mode 80 x 25 80 x 25 80 x 25
Screen structure 80 x 20 mode 80 x 20 80 x 20 80 x 20
4
(Characters x fines) 40 x 25 mode 640 x 400 dot 40 x 25 640 x 400 40 x 25 640 x 200 40 x 25 640 x 200
40 x 20 mode 40 x 20 40 x 20 40 x 20
Basic By character By character
Color Option | (48KB} t By character + By dot
designation
Option Il {96KB) t By dot t 1
Small letter descenders o] @) X X
Line creation o X X X
Display memory 3K8 32KB 3KB 32KB (1), 96KB({II) 3KB 16K8B 3K8 48KB
Basic 1 frame No frame 1 frame No frame t frame (1 page) No frame 1 frame (1 page) No frame
Frames Option | (48K 8) t 1 frame t 1 frame t 3 frames t 1 frame
Option I (96K B) t 3 frames t 1 frame t 6 frames t 2 trames
Basic Not possible - - —
One B/W character screen aga:nst
One character screen agarnst One character screen against One character screen against three graphic screens
Option | {48KB) ane gravhic screen one graphtc screen three graphic screens One cotor character screen against
one graphic screen
Screen
overlay One B/W character screen against
One character screen 3gainst three graphic screens .
Option 11 (96KE) three graphic screens One color character screen against
one graphic screen

NOTE Graphics option

£ 7N

00S



1) Character display
1.1. Screen structure

AT )d] H:gh resolution CRT Medium resolution CRT
CRTused {640 x 400 dot) {640 x 200 dot)
I fH = 20 9K Hz fH=15 7K Hz
Character | (New)fV =47 3Hz fV = B0Hz
80 x 25 lines
el f 80 x 25 lines
A L -—
40 x 25 lines
40 x 20 tines

Dip switch in the main unit 1s 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
8x16 8x8
It 4

ASC 8 x 20 5x1 8 x 10 5x7

Graphic 1 8x 16 1 8x8

symbol
Smali letter descenders Small letter descenders
and line creating and hne creating
functions are available. functions are not

available.
NOTE: [n the case of 8 x 8 and 8 x 16 picture elements,

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

As for character structureof 6 x 14, 7x 14,6 x 7,
or 7 x 7, decision must be given on an actual dot
pattern.

2) Graphic display {option)

{High resolution CRT) {Medium resolution CRT)

640 dot

-— 2. __840dot

>

400 dot 200 dot

Dot pitch
Horizontal vertical =1 1

Dot pitch
Horizontal vertical =1 : 2

3) Color designation
Eight colors are usable {white, yellow, cyan, green,
violet, red, blue, black)
Color designation

640 x 400 dot 640 x 200 dot

ASCIH

By character By character
48K hara
Graphics 8K byte By character By dot
96K byte By dot By dot

Background color
8 colors for designation

W White

Three basic colors

4) Attribute

B/W Color Designated for each chata-
AT1 Vertica!l line 8 cter.
AT2 [l Honizontal line R
AT3 Reverse S Line and character .
AT4 Blink Blink exist in the same element

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

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 o
Table 1.)

In the color mode, if there are two colors in the same
screen and other designated for a dot an the graphic
screen element — the one designated for a character on
the character — both colors will be merged altogether
to produce image.

22
@
@

{Red)
@) Dot color designated by
character attribite

ONOX7] (Blue)
(O Dot color designated by
O éo O graphic dot.
O© (Violet)

@ O
2 22

@ Dot composed of more than
two color J=aanation:.
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6) Screen overfay and displaying on two independent

CRT's

As there are two video output channels it will be pos
sible to display two independent screens on separate

video display unit

Overlay 1s possible on either of

(See preceding item 5)) The following bit
selection is needed for screen overlay

screens

Address Data Internal
Hex AS AS AS AS| DS DS DS |Sgnal name Function
3 2 0t 0! 2 1 0 |ofCsP
S0 0 0 o] 0 1 ECH1 Choice of outputting the character screen on CRTT 0 No 1 Yes
1 ECH2 Cho ce of outputting the character screenon 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)
cspi 51 [¢] 0 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 1n the VRAM
52 o 0 1 4] 1 SR4 Displays on CRT2 the blue elements contained in the VRAM
1 SRS Displays on CRT2 the red elements contained in the VRAM
1 SR6 Displays on CRT2 the green elements contained in the VRAM
53 o] (o} 1 1 1 BGC B
1 BGCR Choice of background color display
1 BGC G
54 0 1 0 4] 1 COLOR Color mode
1 BODER Border color mode in effect
1
55 | 0 1 0 1 1 |08/16 Defines the data stze 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)
56 0 1 1 0 1 RA-400 Connection of a 400 raster CRT
1 V RAM?2 Connection of the 96K bytes VRAM
1 VvV RAM?1 Connection of graphio GDC
57 {0 1 1 1 1 25/20 25 hines/20 hines switching {0 25 lines, 1 20 hines)
L 1
1
5D 1 1 0 1 1 08/16 Defines data size for the graphic RAM (0 8 bits 1 16 bits)
CsP 2 1 40/80 Defines display digits for the character screen
1 (0 40 digits, 1 80 dignts) ]

NOTE Both CRT1 and CRT2 must be high resolution CRT's (640 x 400) or medium resolution CRT’s {F40) » M3
Output to each CRT may be possible in the following combination .

Output to each CRT may be possible in the following

CH

Al 1+GE VAT)

CRT1 CRT2
CH(AT) CH(AT)
GF(AT) GF AT)

CH{AT )+Gt
CH

GF

CH+GE

Al

CH ASCII
GF Graphic screen, including overlay of two graphics
screens

{AT) Attached with attribute
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7) ASCII CG
Uses an 8KB MROM contains two patterns:
640 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
T T Ty 3 Refer to ROM address and data
8 (82,‘10; Wt L Without lower-case, code on separate information
#0000 v letter descenders
#1FFF 1
! Model 3500
8 x 16 dot pattern .
(4K byte) > With lower-case,
letter (hij) descenders
#1000 J J
« Address and pattern in picture element D7] DO {Address) {Data)
1 _ #1000 #00
8 #1001 10
O O #1002 10
#1003 28
OO Oo #1004 28
o) e #1005 44
12 00000 #1006 44
00000 #1007 7C
o) o) #1008 7C
O O #1009 44
O 0 #100A 44
O 0O #1008 44
- #100C 44
3 #100D 00
#100€ 00
(Example of 5 x 12 dots pattern for 1 x 16 elements) ] —— #100F 0o
!
8) Element structure, character structure, and line 1 5 2
/ — Character pattern area
Etement structure, character structure, and line N\~ Line area
X — Area where pattern and line are overload
640 x 200 dot 640 x 400 dot
1) 25 hine display mode 1) 25 line %tsplay mode
/ rea—
8 1

7 7
MUY

71| [Pattern A

Wit L

A L P L A~
)

TITEEY }3

1 2 T l

ASCH/]IS ASCIL/)1S
8

———e

© Without line ( © With tine
HL On 16th hne
8 VL Line ot the right of
element
i

16 5

o In the case of graphic

symbol display
¢ Both HL and VL are

]1 overiaid to the pattern

Graphic symbol
phic sy Graph»c symbol

P
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2) 20 line display mode

8
——

2} 20 line display mode

8

Il 1

m

104| |Pattern 7

0

/// Pattern 12

L5 .22 20 // N

NNNNNNNNY

ﬂ/.HS

AS(,U ZIE

Pattern

=int

//// f | m
/ Graphic symbol _—

HL On 18th raster

© Without line € wWith line
10
element
16 « VL

VL Line to the right of

does not join
he case of graphic

symbol display, VL is
overlaid to the pattern

%ll Graphic sym bol-]
2

9) Cursor
Sharp of the cursor: Same as seen in Model 3200
Reverse and blink)

10) Light pen input

4-2. Video RAM

Incorporates the light pen input connector and its inter-
face. The light pen, however, is an option.

Accuracy: By each character

Function: Coordinates/character code

11) Difference in specification with that of Model 3200

(1)

(2)

There are two modes for the Model 3200; normal
mode (6 x 9 elements) and graphic mode (6 x 8 ele-
ments). In the normal mode of 25-line displaying of
the PC-3200, vertically adjacent graphic symbols do
not joint. But, they will joint with the Mode! 3500.

Model-3200 Mode! 3500

/

Y

No line will be displayed for the medium resolution
CRT (640 x 200 dot).

it is possible to display line on the high resolution
CRT, compatible to tine the utilizing program of
the Modet 3200

- 30—

7 /// #07FF Kocr s
7// ////// (S—RAM)
// // #0000

VRAM capacity

Basic 3KB (including attibutes)

Solid hine 48KB option
Broken line. To be added to comprise
the 96KB option.

Graphic option 1: 48KB

1) Structure of VRAM
GDC1 ({for character) GDC2 (for graphic)
#BFFF Tt
1
16 Kbit .
x8 '
'
(G) !
}
..... d
#7FFF . '
1 ' !
i 1 |
! ' !
Attribute { ! |
! ! 1
l ' ! '
FIFFF (D-RAM)
ERbiL 16Kh.t | 16Kbit
4 2 <8
($- e
(ASCIL RAM
/ B | &)
#0000
DO—— D7 D8 —DI1 DO ~—— D7 D8 —— D15

Graphic option 2 96KB

Bit structure of VRAM
il
[ CRTT 640 x 400 dot 640 x 200 do.
Character VRAM | 8 but / word 8 bit / word
Graphic 48 KB 16 bit / word 3 bit / word
VRAM | 96«8 16 bt / word 16 bt / wo-d
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2) Read/write from Z 80 to VRAM

(1) Timing period for display and

V-RAM Read/write. - V/
; s ?
v %}////
Z
3
///// :
A
H-syne— L
BINR——

Diplay period

i,

(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

#07FF (A} (8)
2KXx8 2KX 4
ASCI11 Attribute
#0000
. v
it 4bat
DO ——— D7 D8 —>DI11l

(2) During display

#OTFF
{A)

2KX8

#0000

(B)
2KX4

12b1t

| —

Fly back period

M7 3500

277 Range whers GDC can draw.

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

any mode.
(Al (B)

- —_
—
[
ASCI11(8bit) '
|

- — — —_— — - - — - = B A o bt sl
i
(12bit) 4
i
[

DO DI D2 D3 D4 D5 D6 D7;DO|DI[D21D3

— 31 =

l L Biink
Reverse (G)

Vertical line (R)

Horizonzal fine {B)
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4) Graphic VRAM memory (MZIR03)

o Block Diagram

0% 16
1o~ 7
. LI =w ]
CAS-2 N 0
A RAM{F) KRAM{E) P=§  QHE* PSS M
rRAS—C | ™
-
jr Y DO~7
(sp-2 | {
@ [ L=y | 1 L ,
D14 ]
" TAS=?
D15 e ) st 08/ 16 .
L RAM(D) RAM{C) pP-s QHE" p-< Qu > VR
rV o Select
. RAS-8 ]
DBIN | RAS TT l (”3 Do~7
== [ 111 r—“—q
CE-2 | »] Dg~15
cas-2 || | o .
L] RAM(B) RAM(A) P-S QH P-s Qo -+ VB
RAS-A B2 l
RAS-A )]
evez | apo~is RASA = RAS - A1d-AT5. .. .. 0000 ~ 3FFF
R e RASB = RAS - A14. AT5 4000 ~ 7FFF
AR~ 15 RASC = RAS - ATd-A15. . ... 8000 ~ BFFF
2. Display mode
AO~7 A14 and A15 are not vahid and RASA, RASB, RASC are selected
1 read/write Mode ;:gztgsréngzthe DBIN signal from GDC-2, 08/16 signal 15 gerier
The select signal RAS_A' ,R/:_\SB and RASC are generate from The signal of 08/16 select, after P-5 conversion for RAMA,
RAS, A14 and A15 which is signal of GDC-2. i
The address s allocated t h lected by abo . RAMB output signal then output to VB by serial signal, or sprit
© each area selected by above signal. 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
— N A Color: 1 frame
Option | #BFFF |
(48K byte) 1
8bit structure G |
!
#8000 |
i #3FFF
L
1 ! ' B R G 16K
! [}
#4000 i 1 40000 L
B R 16K 8bit 8bit it
#0000
L A —
8bit  8bit
Opuion 1l #BFFF B/W: 6 frames
{96K byte) Color: 2 frames
1601t structure e - G - — =
#8000
R #3FFF
#4000 - - B R G- 16K
#0000
J T
#0000 16h11 160t T
| S ——
16t — 32—
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(2) 640 x 400 dots display mode

MZ 3500

B/W: 1 frame
Color: 1 frame
Option |
(48K byte) #4000 Color can be
16 bits structure g gppp #3FFF designated for
=ach character,
Video 16K Video T]GK
#0000 #0000 L
— v
16bit 16b1t
#BFFF :
Option 11 B/W: 3 frames
(96K byte) G Color: 1 frame
16 bits structure
#8000
R #3FFF
#4000 B R G 16K
#0000
B 16K It i v
#0000 16bit 16bit 16bit
[——
16bit
. ) X
5) Synchronize signal timing
(1) For 640 x 200 dots display mode —
X:Y*=1:2
fH = 15.87kHz [ Y
fV = 60Hz 4}—@——‘—
GDC-1 (80 digits) GDC-2 {graphic)
Character display {40 digits) 8 bits 16 bits
{16 MHz) z
Dot clock (0D} { 8MHD 16MHz 16MHz
(4MH2Z)
2XCCLK MH 4MHz 2Miiz
Horizontal display time 40us - -
HFP Tus + (14 Chr.) 10us
. (12 Chr ) Sus
ns Bus (tREF=0.8ms) (tREF=1.6ms)
HBP 10us « (20 Chr.) Bus
Vertical display time 12.6ms - -
VFP 1.2ms P —
VS 1 ms - -
vBP 1.8ms - -
Total rasters: 261 rasters e 635 !
Display raster: 200 rasters - e :
F-SVRC h
r )
—.:IOstL— e T e
DISPT ' '
L e 4l
[ 16 6me -
r - tms J
—-:xams',-— -{l'lmxlh—
DISKEE - l |

“

[} 1
——— 126me ——=
. \
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(2) 640 x 400 bits display mode

fH = 20.92 kHz
fv =473 Hz

A%

Far

ool

GDC-1 (80 digits)

GDC-2 (graphic)

2XCCLK

{2.4575MH2)

4.9152MHz (203.45ns)

Character display (40 digits) 8 bits 16 bits
{19 66MHz}
Dot clock (0D) (983 MH2 19.66MHz {50.86ns) 9.83MHz (101 92ns)
(4.9152MHz)

2 4575MHz (406 9ns}

Horizontat display tume 32 55us 80 Chr. /40 Chr. - - I

HFP 4.88us - - !
’_ [

Hs fus (tREF=0.6ms) (REF1 F3me) |

HBP 6 Sus - -

Vertical display ume 18.16ms « -

VFP 0.527ms - b

VP 0.24 ms - -

vBpP 1.198ms - b

Total rasters: 441 rasters
Display rasters 400 rasters

(3) CRT synchronizing signal specification

CRT)

. Total rasters: 441 rasters
Rasters used: 400 rasters

. Display dots: 640 x 400 dots
. Dot clock: {19.66MHz)

. Timing

NS WN =

{400 raster

. Horizontal synchronization frequency {fH): 20.92kHz
. Vercial synchronization frequency (fV): 47 3Hz

Hs
{Negative )

e 6505 -

Video

(Positave) i
- - — 325+5 e
-—— 20 my
— e 024ms .
vs B
( Negative)

] 2

{Positive )
- == 1916ms - -

—

L

— e 0 S -

Video

VEP: 11 rasters (0.5ms)

VS-

5 rasters {0.24ms)

VBP: 25 rasters {1.2ms)

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

outputs.

8. HS, VS, and VIDEO signals are supplied from the

type TTL IC (totem pole)

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

LS

400 rasters

Character
GDC . .
Graphic 40 digits 80 digits
GDC
Without VRAM PWB Character Character
8 bit structure
48K byte Character Lharacter
200 rasters '
16-bit structure
K
ggK 2::: Character Graphic

(8255,PBT7)

* Master should be setup in the above 113,27,

(2) 1/0 signal switching

CH48 ———»

08716 —————

(CsP-2)

VSYNC! ¢y

VSYNC
Switching
Circuit

e ——— V' NY N2



0- For 40 digit display
1: For 80 digit display
There is a 40/80 digit switching signal 1/O port

CH48 —{

- 3800

Relation between VRAM address and screen

16-bit structure

Duun 004 0027
in the gate array of CSP1 and CSP2, but, the 1/0 e oo
. . ' Sraphic
signal called CH48 1s provided apart from the 1/0 address
port. map for
| 08/16 = 1/0 port inside CSP1 and CSP2. 400 rasters
100
AN H
7) Graphic V-RAM Address
Relation between VRAM address and screen (640 x 200 dots}
8-but structure P iRl 3 TF
0000 0001 0002 0003 uon - e {0word e
0050 005! (V]
0040 Graphic
00F0 address
map for
200 rasters
200
byte
;
IBREY :
H 3F30 31T
- ——— By le —— - i
CRTC block diagram
Color graphic VRAM PWB {option]
s
f
i
Display address
< | CRT controller
Data Bus CRT ] I a } (6c2)
#{ Controller H )
S-RAM '2K~4, S-KAM 2k 8, P i
Control Attribute ASCIT §’z "
g - Display ad
(GDC1) ARLEN 8§§ : vsplay addrese
Q=3
T S [} Multiplexer
H
2 1
23
1 ]
2
M-KOM Bh b H ]
AN 2 !
’;“ < l 6KB D-RAM )
> s b—q 16KBD-
l Pas graphic
] 1
. 48K byte
! y rs {option 1)
B I
'
I<Dm b 1 y “
2225
227 1
222 |
BH I Poes I . N
3% 16K8 D-RAM
€'§ : 1 v s graohic
: ! 3 48K by
- te
| - e P s v toption i)
3 A I i -
—> B a2
> Arrbute adding sreen merge Circurt 14 73 7,8 P s ”
Sem custom LSI R 2e
L — 1CSP 1 i ez
T £
1
!
1
i

CRIL LKkI2

— 35 -
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4.5. Master slice LSI (CSP-1) SP6102C-002 signal description

Prioaity
Pin No. IN/OUT Function
Signal Name
1 HSY\ IN Horizontal synchronizing signal from the GDC1 Also, i1t becomes the refresh timing signal in the
dynamic RAM mode.
2 NABC IN Input trom the UPD7220 GDC1. When the GDC1 is in the character display mode, the attnibute,
blinking timing and line counter clear signals are multiplexed.

3 CSR IN Input from the GDC1 which 1s the cursor display input when the GDC1 is in the character display

mode.
4 ~6 | ASO~ AS2 iN Address bus input from the sub-CPU.
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 ouT 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).

4 15 FYD2 IN Input of the graphic RAM parallel/serial conversion {C 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 — Horizontat hine/R
AT-3 - Reverse/G
AT4 — Blink

19 CH IN Input of character display data signal.

20, 21 GND IN 0OV supply

22 DSP2 iN Input of display timing signal supplied from the CSP-2. {BLINK signa! from the GDC2 is delayed by
two flipflop intervals in the CSP-2 to creat this signal.)

23 VvID2 ouT VIDEO output to CRT2.

24 LCO ouT Character CG line counter output.

{Becomes address input to the CG when LCO = CG address AQ.)

25 AT1 IN Attribute data input {vertical line/B) from the 2114 A-1 attribute RAM.,

26~28 | LC1 ~ LC3 ouT Character CG line counter output.
(LC1 = A1, 1LC2 = A2, LC3 = A3CG = A3)

29 NCL4 ouT Character CG output data latch timing.

30 HSYO ouT CRT1, 2 horizontal synchronizing signat

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

32 VIDI ouT VIDEO output to the CRT1,

33 B1 ouT Blue image output to the CRT1.

34 R1 ouT Red image output to the CRT1,

35 G1 ouT Green image output to the CRT1.

36 Su iN Character CG output parallel/serial converter 1C 7418166 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 flipfiop 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. Vertica! flyback period
3. Period from the execution of the SYNC SET command to the execution of the DISP START
command,
4. Line drawing pertod
40 Vee N +5V supply.

— 39 —
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CSP-1 Block Diagram

ASO
AS1 J I I
AS2 —] ‘ Y v i : : i i :
> N 1 1 1 [ 1 1
NWRO » : L : ' ' :
S0 » (56) ! (51) 4 (52) ' (53) } (54) 155,504 . 5A. 1 57,
) ] IR TT TTT
DS = m Y Y YUY YT EEC @ E KT oCoR
60 » x x x x x x 3 &2 80c o0% S |27
ERIIILIIITIYE 8 s 152
D52 z x O =% 2 @ 3= z <
™ -
pY »> R4 400
HsY! L
NABC | LCo
] Line counter/ l 'L :
SL1 Line signal generator - > LCl
I — l
FYD2 A m -2 -
\ 25720 —¥
BLNK
B-VL ——J l f i - 1LC3
DSP2 R/HL = = » NLC4
. IRRRR! L. i
ATZ — HoY1 CK T CK -
- CK D F/F BLNK s 40/80 digit a HSYO
ATS 4+—1 | -~ =m=-—--—1 - DF/'F (DF/F shift circuit )
“»{ CK D F/F I
AT4 — pinintntatatnfiadatin ity
CK D F/F
e TT337 e .
circuit DSPT x <
0w o = 5 : - -
2888k coog o= =
R :
I Lol
CK ECH1 B/W attribute merge circuit
o e | rioute merge sirest
ﬁ . . +
NVB-G—{ D {)\o—aj ] Cursor! Blink Reverse Line ~»D— VID]
F/F SR2 ' ' .
NVR -O}—- O 0— . : ;
SR3 :D_
NVG - Individuat COLOR
B. vy ¥character, Coex
Oz
R/HL ™ color LD OQ
S~od o rveimeree AN
Pred circuit ocoxE
l( .
. -
e L"9>°_— 5 % || Border :D—PGH o
- [ |- - Cursor 2 0 background
- - erase » & - color ':D—+o— R1
1 1.-- circuit 5 o merge
L[t QRec= circuit,
. ] b
1
! } ﬁ_-——j
! CSR-2D o
) = o
, L N
i) = = < =
' < r—l < - =
1
] = <2 = - el
| é> §> §>§> }§>
- ~ - ~ —
' ECH2 ~ PR P
1 _.o¥ X
' SR4 J = B/W attribute merge circuit
1 1 L} + -
i O ~o— Cursor, Blink !Reverse Line viDz
X SK6 ‘ : )
| 3 * l
.2
" g & H COLOR =
> +o BVLMIE Z OZ %%
es— T rwofEzEs s
V-RAMZ _} 82, | .- G. RV-H— G 05} mA L
58<c k. o
w [«% -~
08 716 = T+
Z3o .
P2y —o— 5 [ Border ] D—p- w2
RA400 5 ng z @ background
-_— — [0
G583 € ® © % . pAcolor ’j_>—<>h- R2
¢ 5= 5= 5 merge
£ i; LB) oe circunt
S s b e
FAT2 FALS I
CSR=21—0 T ——O0
— 10 —
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4-6. LSI {CSP-2) SP6012C-003 Signal Description
Polarity
Pin No IN/JOUT Function
Signal Name
1 HSY?2 IN Horizontal synchronizing signal from GDC2 which also becomes the refresh tirniny .oynai 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 *he execution of the DISP START
command.
4, Line drawing period.
3 OWE 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 DBIA-DBIC 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, DWE in the CSP-2.)
7 OBi1 IN Input from the GDC1 by which the image memory output is sent on the data bus.
{Used to create BUSG, SOE, 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-bit/word 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 CéOE, 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 setect {OUT#5X) of the 1/0 port in CSP-2,
16~17 DS0~DS1 IN Data bus input from the sub-CPU (DSO = D8O, DSt = DB1).
18 RA40 IN The signal that goes to high level {input from CSP-1) when the 400-raster CRT 1s 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
21 SL2 ouT Graphic DRAM output parallel/serial converter IC 74L.S166 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 ot
8/16 dot frequency is supplied to GDC2,
24 LOAD ouT Graphic DRAM output parallel/serial converter 1C 74L.S166 load timing clock.
25 Vee IN +5V supply.
26 FYD2 ouT Graphic DRAM output parallel/serial converter 1C 7415166 shift out clock.
27 2CK1 ouT Double character clock output same as 2CK2. In the character display mode, a single phase clock
of one half the one character wide frequency is suppiied to GDC1.
28 st ouT Character CG output parallel/serial converter IC 74L.S166 shift out clock.
29 SL1 ouT Character CG output parallel/serial converter {C 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.
RAS-B RAS-B; RAMI(C), (D} RAS-C; RAM (E), (F)
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Priority
Pin No — —— IN/OUT Function
Signal Name

36 M32 N Clock input 32MHz, 200 raster

37 FS QuUT Graphic DRAM address multiplexer signal (High order 8 bits {AD8 AD15] /low arder S bi*r
[ADO AD7] select signal }

38 DSP2 ouT Display timing signal {In the CSP 2, the signal BLINK from GDC2 s delayed by 2 collor intervals to
create this signat )

39 CAS?2 ouT Graphic D RAM CAS {COLUMN ADDRESS SELECT) signal
{Line address selection)

40 Vce N +5V supply

CSP 2 Block Diagram

¥ LLOF
RAS | > S-RAM & CG »o— Bl <,
contro! signai
DB » generator SOF
> SWE
o] 4
SRES 1=l
ox £
l 18]S
Y Y
PR
»> " - FY DI
¥ 2 ¥ cocra
He o ’ chacacter
counter 8% display clock v SL1
> é_; generator
» 2CK2
= 2
AN =
(&
32MHz
M32 — 191 P .
8 200 Raster - FiD2
Clock sefect — 2 B coc2a ‘g s$12
3932MHz arrcunt £ graphic display
M40 2007400 —» 52 H clock —LVAD
400 Raster rasters ©p generator
3 > 2CKh2
RA40
© 4 [ 3 'y
<
-
a
h o o~
P -
CK 2
NWRO > 2 =l =2 r_..
05 16
AN 141U Q > Od In
DSO Lo L
) >
Pt oot FOF
DS D Q
KAS2
) 2 A A 4
> RA A
DB12 > RASB
D RAM >
control signal hd RASC
HSY 2 generator » CAS
> FS
Bl h2 > » DWE
} 4 &
A GDC2 DBRIA
SBE M ol g e DBIB
D 2—3 ¥ generator DR1C
F DECODER
A b Qo >
T
N HET) S ST Y
it b Y
Ch : Ch
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4-7. GDC (Graphic display controller) (UPD7220) signal description

Polarity
Pin No. b————1 {N/OUT Funcuion
Signal Name
1 2XCCLK IN Double character clock supplied from the external dot timing generator which has the followin
two modes:
1. Character display mode" Single phase clock at one half of the one character wide cycle
2. Graphic display mode: Single phase clock of eight dots that cycles
2 DBIN ouT Memory contrc signal supp'ed to the image memory from the GDC, which causes the image
memory output data to be sent on the data bus.
3 HSYNC-REF ouT Memory contre: signal sent to the image memory from the GDC, which is the horizontal
synchronmizing signal.
® 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.
® Refresh is accomplished by suppressing the CAS signal derived from the RAS signal in the external
circuit when the HSYC 1s 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
jevel 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 1o the image memory from the GDC.
e in the dynamic RAM mode, 1t 1s used as the reference signal of RAS. When at high level, used
as the timing sianal 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 controlter is output by the
{NO USE) following two commands-
1. DREQE {DMA request write}: CPU memory to image memory.
2. DREQR (DMA request read). Image memory to CPU memory.
1t will be continuously output until the DMA transfer word/byte number set by the VECTW {vector
write) command becomes 2zero.
{DMA Request)
8 DACK IN Signa! supplied from the DMA controller that is subsequently decoded by the GDC as the read or
{NO USE} write signal during DMA.
{DMA Acknowledge)
9 RD IN In the external circuit RD 1s 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 N In the external circuit WR 1s combined with the chip select signat, And is used when the CPU
writes to the GDC either a command or parameter and the signal DACK.
{Write strobe)
11 AD N Normally, connecied with the address line and 1s used 10 designate data type.
a8 =] Device number of
[4
A0 RD | WR unction the Model 3500
0 0 1 READ STATUS FLAG IN #7011 IN #60
1 0 1 READ DATA IN #71 | IN #61
0 il 0 WRITE PARAMETER OuUT #70| OUT #60
1 1 0 WRITE COMMAND OUT #71{ OUT #61
GDC1 GDC2
(Address Bus 0)
12~19 DBO~DB7 IN/OUT Bidirectional data bus connected 1o the system bus.
{Data Bus 0 ~ 7)
20 GND iN 0V supply.
21 LPEN IN Light pen strobe input. When a input light 1s sensed by the light pen, it outputs a high level signal.
The CPU can then read the display address via the LPENR (Light Pen Read) command.
22~34 ADO~AD12 | IN/OUT Bidirectional address/data bus connected between the image memory and the GDC on which address
. and data are sent on the bus by means of multiplexer ALE (Address Latch Enable) s drived from
the RAS output in the external circuit.
{Address/Da1a bus 0 ~ 12)

Y
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Pin No

Polarity
- - —

Signal Name

35~37

P

ADI3(LCO)~
AD15(LC2}

IN/OUT

Function

IN/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. In the graphic display mode and character display mode O: Bidirectional address/data bus
2. In the character display mode 1: Line counter output in connected to the character generator
ROM or graphic RAM address.
s In the graphic and character display mode 0: AD13~AD15.
e in the character display mode 1: LCO~LC1.
(Address Data bus 13 ~ 15)
{Line Count 0 ~ 2)

38

-~ P
%5
=
0
4

2i
A
(@]
-
o

ouT

Provides the following functions based on the operational mode of the GDC {graphic display moae,
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

+5V supply.




4 8 CG Address Select Circunt

A4 ~All

& hB ASCITCG

UL Rasters 0 i Rasters 1 ko Mask ROM
kaw I D RA4D A3
110Rasters 1
ORasters O P& When 400 rasters 1n use 1
Do
A3 !
tes ,
D8
L:ne counter V
3 ¥ KA40
2
L———o’ o
M ON M7 3000
O M7 bR When 200 Raster
n use
Goes low once par 16 bytes 3
NEUA {>c L
Neagative ~,
Line Counter
15166
) Goes high per Parallel to serial >
1¢3 400 raster converter
4> CL
When 200 rasters on ASCII in use

ASCIl C.G. Structure

1020 \A
101+
Character
16Bytes Code 01
For
Model 3500
100
Character
< Code 00
16Bytes| pq
Model 3500
1000
OFFF
%
0020
o Code 01
ode
8 Bytes For
0018 Model 3200
0017 G
% Bytesf, Code 01
For
oo Model 3500
093 Character
Code 00
s Bytes For
0108 Model 3200
0 %haracter
ode 00
&Bytes For
o) Model 3500
b 1
~

WA -

8brs

)=
A12-0 \

8 x 16 dot
Pattern
400 Rasters

8 x 8 Dot
Pattern
200 Rasters

{only the high order 8 bytes of 16 bytes are set to low level )

——

Al

ASCII character structure
of the 200 raster CRT

ASCIH character structure
of the 400 raster CRT

{Circuit description]

{(Purpose)

The character genrerator {CG) incorporates all character code. used by
the 200 raster video display unit of the YX 3500 and by the 400 raster
video display unit of the YX 3500 The CG address select cirruit is
therefore used to select those modes

[Operational description]

1 When the 400 raster CRT s in use, RA40 1s set to high level which
sets A12 of the CG to high level at all times, so that the CG address
above 1000 is selected Also, gate (1) opened so that LC3 is miput to
A3 of the CG At the same time, gate (3) 1s opened so that the gate
of the L5240 is closed every 16 bytes

2 When the 200 raster CRT 1s 1n use, RA40 1s set turned to low level
which sets A12 of the CG to low level continuously, so that the CG
address 0000 OFFF 1s selected Also, gate (2) 1s opened so that the
CPU

— 45 —
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4.9, VSYNC

[Circuit description]

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

T~ __GDC-1 {character)

GDC-2 {grapkic)

CH48 = 0 40 digit

CH48 = 1 80 dignt

GDC1 {character)

{48 96K B, 400 rasters)
_

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

{48K B, 200 raster) Gbea Gbc1
16-bit structure [0816=1] GDC 1 GDC2 (Graphic)

SRES (From MMR)

(N

AR
PSS N

Lol h

The master GDC must be set as indicated above.

[Oprational examplel

If 1t 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 LS138 to “'0", so that the YSYNC output of
the GDC2 s input to terminal EX SYNC of the GDC2.

— 4f —

0 40 Dign 0 Set
From 1 80 Dignt 1 Reset
{8255 PB7) CH48
OKI1A O ®tit word ‘ ) 4 i
o1 11t werd BoooAe
15139
V3 92 Y1 Y0
]
VSIS
FXLSYNC 40 digit, 16bn/word
80 digit, 8bit/word
201 LR Master 1s GDC 1
Y
1
»-
4 V v
M op»Dp @
Csp-2
L 4
2CR1 N Ch 40 digit, 8bit/word
Master 1s GDC 1
0816 < Q Q Dl
0, 8bitrword
}.16a1t Aord 80 digst, 16bit/word o n
Master 1s GDC-2 "\
20K2 T I bc
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4-10. Character VRAM select circuit .
The signal BLNK 15 used 10 address the ASCIl RAM Low when 6116(2Kx8)
within address area of 0000-07FF «n transferring 0000~07FF ASCH #0000
DC- the display data from the VRAM to the CG. == ~07FF
GDC-t J Y (&S V-RAM
AR AR 11
BI Nk
ADQO ARTO
)
ADI
ART0 Low when 2114(1Kx4)
0000~03FF First haif of “’gggF
r TE attribute
AR10
DAS j‘Do——Lowwhe" 2114 (1Kx4)
. 0400~07FF Latter half of #0400
BLNK AR11 —OICE attribute ~07FF
H- Addresls h '—‘D—T
t
115 Low when £0000
; LS245
:l > 0000~07F
000~07 Fc cCharacter R/W] ~07FF
csp-2
BUSG
BUSG G
BLNK Erase signal / Display
% / period
W— Period that the GDC is enabled to read/write
and draw graphic data.
H-SYNC
BLANK:
[Circuit description])
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 avcomplish
this function.
$0TFF #07FF
€116,2K8) Ltal"g' :‘a”°f
attrioute
AR1Q =HI #0400
AsLl #03FF
oRAM First half
ARIT=low #0000 ofattribute | pp10=pow #0000
— N ——
8bit 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 {1} Read/write via the 16 byte FIFO.
UPD7220GDC. There are two methods used to read/write (2) Read/write of V-RAM in the DMA mode without
data, The method (1) is used for the model 3500. intervention of the FIFQ,

{Outline of the read/write data via the FIFG;

\
L
NO
YES
Set GDC command code
vl
NO > Method used to give a command
to the GDC.
YES

Set parameter for the command

.

YES

Set parameter for the command.

J

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

— 18-
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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.
‘ GNDC ’ B.reg - Q'ty of data.
Creg « 60H {graphic GOC), 70H (character GDC)
IN ALIQ) W
|
BIT 1,A
> FIFO Empty?
INC C
OUT1 ; COMMAND — GDC
YES .
; Return if parameter not sent.
DEC C RET
|
IN A,{C)
BIT 1,A
> FIFO Empty ?
NO
YES y
OUT1
5 PARAMETER — GDC
NO
YES
5 Return when all parameters were sent.
RET

Exarnple 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-
< VRAM 16-bit solute address

structure P2 00H — High order one byte of the ab
solute address
P3  30H — Dot address (dAD)
WRITE C 23H — COMMAND CODE
VECTE C 6CH — COMMAND CODE

— 49 —
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[Explanation]

C - COMMAND CODE } To A

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
“\VECTE". Dot address is structured on the screen in the
following manner.

(Dot display program example-1]

Address 0001

(TTIT I IT]

T

dAD=0 1 2 3 4 5 6 7 & 9 1011

LD HL ,5000H h
LD (HL) ,49H 5000 — 49 H
INC L 5001 «— 01 H
CSRW data
LD (HL),01H 5002 < 00 H
INC L > 5003 «— 30H
LD (HL),00H 5004 < 23H } WRITE data
INC L 5005 <~ 6CH } VECTE data
LD (HL) 30H
INC L
LD (HL),23H
INC L
LD (HL),6CH L
LD C ,60H ; C — 60H (port address during graphic draw)
LD B ,4H ; B — Byte size CSRW data
LD HL ,5000H ; HL — Top address of the CSRW data
CALL GDC : Command, par.meter 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 C ,60H
LD B ,1H ; 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

12 13 14 15



2) Straight line drawing

—> X
{0000 000! | 002
0028 0050

4— VRAM 16 bt
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 0A (to the right): X = 635-3 = 632 {=278H),

Y=0
Whereas,

CSRW

TEXTW

VECTW

o~

WRITE

VECTE

[Explanation]

P1
P2
P3

P1
P2

P1
P2
F3
P4
P5
pé
P7
P8
P9

49H
28H
00H
20H

78H
FF
FF

4CH
0AH
78H
02H
88H
FDH
10H
FBH
00H
00H

23H

6 CH

} EAD L, H

dAD

} Kind of line {solid line)

} Drawing direction

} IAX
P 21IAY =1 AX]
2HIAY V=21 AX 1

21AY |

Specify the kind of line by TEXTW, using C for command
code and P for parameter, and specity the line drawing
direction using VECTW and above four values using X and
Y. The rest will be same the dot display It 15 also possible
to display a dot using the line drawing method for any line
drawing direction using X =Y = 0.

M7 3500
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5. MFD INTERFACE .

5-1. Outline

Floppy disk 1s a disk which 1s 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)
O 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)
© Double-sided, double density {floppy disk-2D)

Single sided medsa tndex detect hole

Double sided media index detect hole

Jacket
\ . rd

Magnetic sheet ~ ’

Support hole T J\
i
|

Head engage sln\ \

{do not touch)

< 4 Front side—P} [ 4— Feverse side
N
AN
\
\
\
\ "
\ 1
| .
I} 3
‘ 1
/
/
/ Head 1 Head-0
/
. K=
-

4) Write protect notch
Different write protects are adopted depending on the
drive unit used.
Example-1:
light reflection is sensed by the photo
coupler and decoded as write protect

Write protected

Front side

O

0

In the case of the CE331 the presence of

j=— No reftection {(Write enable)

Write enabled

Front side

O
I

I ls— (Reflectinn roaning)
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Example-2:  CE330S (light passing through the notch
is sensed and decoded as write protect)
{Double side, Double density)
Write enabled Write protected
9
Front side Front side |
§4— Light s interrupted by the label (C -~ = Inhibit notch
Two types of write protection are used and attention
must bepaid to the presience of the label because it may
cause a wrong result if the label is used improperly.
5) Media recording methods
Two recording methode are used: or double frequency {DF). Clock and data are written
® FM method (Single density) on the media which requires that a clock bit ihat
This method is called the freqency modulation (FM) precede the data.
1 0 0 1 0
C D C D C D C D C D C
(C: clock, D: data)
Waveforms of data written or read in the FM mode are shown below.
] 4p5
C D C D C D C D C D C D
Write data
nnn _n _nnn [ )
| U 0 : 0 . ‘1 : 0 : 0
N ' . . : : . |
Write current [ 1 ] | . | 5 Wrote
' * ] ]‘ J j |l ’
’ N [] t B i ' ]
Residual magnetic 1 Y ' I '
flux on the media : I I ’ 1 ] T [_’ l D ] - <
oo : A ;
' ' ! . ! . b '
' . X : '
Read waveform ' N
> Read
Differentiate
waveform
. ' ' '
M ' . 1
Shaped waveform ] l L [ 1 l I I
Read data {RD) I I n n I-L ﬂ ﬂ I L n /
2uS l
4ps Read waveform: The peak of the waveform is detected
Write current: The write data is input to 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 identicy to the write data.
direction of writing current. Data cycle will be 4us.

—~ 33 —
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O 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 1t yields a data density two {Condition) Clock 1s written only when there 1s no data

0 A 0 & 0 1 0 ~ 0 1 1 1
Input data ﬂ J n n
VAV A AV AVAY AT AV LY A L VA,

Write data _ﬂ ﬂ H i " n n mn
C C

1 0 04 0

J

ofle JUoanEfens sps flo
€ D L b I b O O DI )
0 1 1 1
t
\ 3w zpt2pt ap ’
Data that follows Data that precedes
The clock pulse (Cj will be eliminated in above illustra NOTE Three types of write data cycle {20 50 lus)
tion as there 15 no data preceding or following the clock are used The read/write waveform is identical
Because the data rate is 2us for this method, 1t 1s to FM method
possible to obtain twice the density of the FM method
(4ps).

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)

Filoppy disk

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

cyhinders)
Sector. 01-16
Recording density: 256 bytes/sector
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Shown betow 15 an enlarged view of data format
sequence Writing starts as soon as the index hole comes
through the index detect hole
1 Track _;'
Sector 01 Sector 02 Finat seetor
v s i , S ——
7 7 D) %
/ f Z
N D DATA 1D DATA 1D 1D oain |
4 g4 A i Y 4
7§ Y
INDEN
AM
Start point
Hatched portion s
a recording gap
(4—————— 1D section ——————P] [€—————— Data secion ———————
mis
ID DATA
AM TT{HH]|SS|DL |[CRCICRC AM DATA CRCJCRC
a2
;._w___/ “ y
|—> 1D section CRC check code Data Data section

Size of data section

{00) H—~ 128 bytes
{01) H— 256 bytes

P Sector number

$ Head number

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

Track number

v

v

ID address mark which
begins the 1D section

7) Formatting
To write the above format (1D section, data section, gap}
on an entire surface of a new floppy disk s called
formatting
Note 1 Formatting may also be called initiahization. The
word ““imitiahize” 1s also used as a software term to clear
the data section or to partition data area. Keep the
difference between formatting and initializing in mind.
Note 2 Unless formatting has been done on a properly
adjusted floppy disk drive unit, an erroe may occur on
another floppy disk drive unit

8) Data write procedure

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

(1) The head 1s moved over the track to be written.

{2) The head 1s loaded

(3} ID section 1s read and repeated until the desired
section 1s reached

(4) When the desired 1D section 1s found, data is written
on that area {DATA AM s also written )

(5} The data thus wrnitten 1s now checked If 1t was
written correctly (read after write} The respective
ID section 1s read while the media makes a full turn

CRC check code

Data address mark
{or delete address mark)

NOTE The delete address mark
1s written to indicate invahd
data 1tis often written on
a new floppy disk as there are
no valid data on it

(6) The sector of the identical ID s read and verified
with the write data Because of thi~ ead afier ani’e
capability the possibility of an error in the written
data i1s quite low

9) Data read procedure

Described next i1s the procedure to read data from the

FD.

{1) The head 1s moved over the track tu . read

(2) The head 1s loaded

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

(4) When the identical IDsection 1s foind, the data i
that data section is then read
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- 5-3. MFD interface block diagram

INDEX

DIRECTION
STDE

STET

WRITE PROTECT

TRK#

F——+#WRITE DATA
——3TRITE GATE

SEL#
SEL1
SEL2
SEL3

> MOTOF ON

-
SYSRES
1 OMF ———»1 e L!«l— SET INDEX
S s
| 10wy
3 7 KW SEEK ——ﬁ
~——J LCT/DIR
<t eawster| ()
. [ RW/SEEK
kD wp/2s Select
®D KD
WR [ WR
uroe s FDC WDATA »of VWRITE
A Ar PRE ~COMPE
PS# [
{HPDT65C) PS1
(8
L — j’> WE
o7 s ) L D7
MFM
) DRQ }
W | NDOW
3 ! DACK
VFO READ DATA
LATCH LATCH TC RDATA]
INT
(_—"’ WCLK e
INTMFD
— N
BMHz )
CLKEC16M) Divider 500 KHz WCLK
CLK2(4M) 2 circuit IMH2 select
circuit
3
T Drive select
L circuit [
%—‘" Motor on J
- ] circuit




R% TR TN ¥ o Lo S N
54. FDC (UPD765)
UPD765 pin configuration (top view)
RLSETO—pf | NS ol o vee
RDOo—>p 2 39} — O RW./SEEK
¥RO— 3 380 LCT/DIR
CSo—f 4 3I—>»OFLTR/STEP
ACO—P4 5 361—0 HDLD
DBOoe—»y 6 35}¢—0 READY
DBl1O+— 7 3s}e—o wPRT 251 DE
DB2O4—») 8 33f¢—o0 FLT TRKO
DB3o4—y 9 3o}—»0 Pso
DB4 oe—3{ 10 3ib—»o ps)
DB5 04— 11 30F—»O0 WDATA
DB6 04— 12 29 »O USO
DB7 04— 13 28l —po UsH
DRQO4—114 27}—»0 SI1DE
DACKo—{15 % MFM
s TCO—»{16 25 »O WE
INDEXO—p417 24 »O SYNC
INToe—18 23}4~—0 RDATA
Fo—11e 2}¢—0 WINDOW
GNDO—20 21f¢—o weLk
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

—57 —

UPD765 block diagram
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DATA Bl Y
DBO - [ S
I o] = EE
f———— W | K
F————» wnaTA
SERIAL [——*»t
<::> INTFRFACE ":?
PRQ4—1 CONTROLLFP
DACK —»Q ¢— - — -~ P1AT
INTe—{ READ/ fe———
WRITES F——— SYAL
RD—Q pya
:Z:_’: CONTROL®
e— Kt ADY
TC—] Locic C_—J INPUT Je— %ERT 281DF
RESET-—1 rokT :’:Ilfl\?l‘;ﬂho
CS———} DR1VE
® INTERFACH] iN0
|
e CONTROL .
v LEX oLTPLL [
s i Bl i
A —» SiDF
LLT DIR
FLTR STHP
MFM : MFM Mode
SIDE : Side Select
USO, 1 : Unit Select
WDATA : Write Data
PS0, 1 : Pre Shift
FLT : Fauit
TRKO : Track O
WPRT : Write Protected
2 SIDE : 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 1/0 Funcuon

40 Vee -~ +5V

20 GND - ov

19 0 | Single phase, TTL tevel clock

1 RESET I 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 Inaddition, INT and DRW outputs are set to low level DB goes
INto an input state,
4 Cs | Vahdates RD and WR signals
13~6 DB7 ~ DBO 1/0 Bidirectional, tri-state data bus
3 WR 1 Control signal to write data to the FDC via the data bus
2 RD I Control signal 1o read data from the FDC via the data bus

18 INT (o] The signa! used to indicate a service request from the FDC 1115 issued at every byte in the non-

DMA mode, or upon completion execution of a command in the DMA mode
5 AQ i 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 1n the DMA mode

15 DACK 1 The signal that indicates use of the DMA cycle During the DMA cycle, 1t functions identically
to CS.

29,28 Uso, 1 (o] Drive unit sefect signal, with which up 10 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 s assigned

24 SYNC o] The signa! used 10 designate the operat:on mode of the VFO circuit When 1, 1t permits reading
operation, When 0, it prohibits reading operation

39 RW/SEEK o] Signal used to discriminate the read/write signa! from the seek signal that used for drive unit
interfacing signal. When 0, it indicates RW When 1, 1t indicates

36 HDLD (o] Signal used to load the read/write head

27 SIDE o 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, 1t selects head 1.

38 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 s operating as SEEK,
it works as DIR which indicate seek direction When 0, seek s made towards outer side
When 1, seek is made towards inner side

37 FLTR/STEP o] When the RW/SEEK signal functions as RW, 1t works as FLTR which resets any fault condition
as the seek step signal.

35 READY 1 Signal used to indicate that the drive unit 1s ready for operation

34 WPRT/2 SIDE 1 When the RW/SEEK signal 1s operating as RW, it function as WPRT which indicates that the drive
unit or the floppy disk 1s write protected. When the RW/SEEK s function as the SEEK signal
produces 2 SIDE which indicates that a double sided med:a is 10 use.

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

33 FLT/TRKO { When the RW/SEEK signal is operating as RW, 1t works as FLT which indicates that the drive
unit is in a fault condition. When the RW/SEEK s operating as SEEK, 1t works as TRKO
which ndicates that the read/write head 1s on cytinder 0.

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

30 WDATA O Data written on the floppy disk consists of clock bits and data bits

25 WE (o] Signal to indicate write enable 1o the drive unit

21 WCLK | Data wr:te ttming signal which 1s 250kHz 1n the FM mode or 500kHz in the MFM mode

— 58 —
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Pin No Signal name 110 Function
32,31 PSO, 1 ¢} Signal used to etther advance or delay the write data in writing under the MFM mode,
to obtain timing adjustment for reading. The WDATA signa!l i1s controlled as shown in
the tabte below
PSO PS1 FM MFM
0 0 Not changed] Not changed
LATE
0 ! - 225~250ns
1 0 _ EARLY
225~250ns
1 1 — —
23 RDATA { Read data from the drive unit consists of clock bits and data bits.
22 WINDOW 1 Signal created in the VFO circuit which is used to sample RDATA. Phase syncroniz» !
carried out 1n the FDC for RDATA data bits and WINDOW. J

5-5. Data recording method

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

2} MFM recording method

(1) Data bit s placed in a middle of a bit cell.

(2) When the data bit 1s 0’ a clock bit is placed before
the current bit cell. {See Fig. 1)

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

[LILIL

:

]

—

n

———

—1

;

(FM recording method)

(MFM recording method)

L

0 i 0 j 0

(=]
-
TN PR

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

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

D-BUS| 1/0
IOMF#F9-A0 ouUT DACK
D7 ME
D6 SCTRL
D5 TC
D4 OUT TRIG
D3 SEL3
LOMF#E8-A0 | D2 SEL2
D1 SEL1
DO SELO
D2 M .ON
Dl IN INDEX
DO DRQ

— 59 —

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

Used for data transfer between the CPU and the FDC.

INT from the FDC is output enabled on INTFD.
FDD select signal output is enabled.
TC to FDC.

Trigger (motor on) of the timer (555)
Selects FDD 3

Selects FDD 2

Selects FDD 1

Selects FDD 0O

ON/OFF state of the motor

INDEX signal from the motor

DRO from the FDC.
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5-7. Precompensate Circuit

8Mi7
CLOCK
1",

D -
thQ -

15163 0

ET~Vec
10U b B AQB
)

whDaATA

Wt

OWRITE DATA

Pse
PS5t

(Fig. 2)
PSO PS1 M MFM Value of LS163
1] (o] Not changed Not changed 1101
0 1 - LATE(125us) 1100
1 0 - EARLY{125us) 1110
1 1 - - -
(Table 1)

{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 8MHz clock, and QB is sent out
When it becomes "“1110, 1111, When in EARLY (PSO=
“H”, PS1="L"), the value “1110(E)” will be set to the
LS163 so that the output is issued 125ns earier than ‘‘not
changed’’. The 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 260ms for the media
to make a full turn, “NO MEDIA" is detected signal
INDEX does not appear within 200ms.

ki

v

l

Set the counter to 200ms.
{Actually, slightly longer than 200ms.}

INDEX="1H"7°

b
INDEX="L"®
COUNT DOWN
4
ﬁ N
Y|
Media is present, Media is not present.

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

Above operations are all controlled via the FDC.

1) Control during read and write

m

TC—+FDC.

it /]

{Wait for interrupt)  13usuiz status
is read by FDC.

READ {or WRITE)
command to FDC.

DATA<FDC

DATA->FDC ERROR?

END RETRY

2} Control during seek and recalibration

SEEK {or RECALB)
command to FDC

HALT

{waits for interrupt) Read resuit

status from FDC.

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

tuation s further increased, as a peak shift i1s apt to occur

because there are three write data cycles.

(Peak shift). Data read cycles fluctuate as the flux change
point s moved forwards or backwards.

—) ‘_.._.

— ]——»

<«

4

4

{(VFO circuit): Variable frequency oscillator

I

Polarity inversion

Write pulse

|

Read waveform

] 1 L 1 1 1 A

6.0 40 20 0 20 40 60 (xs)
(a)

When the output vraveform 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.

1

MZ 2500

Write pulse

M J1L

Polarity inversion

H/‘s——o{
1 o
7 N
N AR
[} || =~
by
=
A
|
|
i
p— Delayed peak shift
|
|

U N

Regenerated pulse “ “

(b)

Write pulse ” “ ” ” "

Polarity inversion

Peak shift 0
77, ~N
4 N ’ AY
’ / \
/ AN
S \ N
S 4

Advanced peak shift Delayed peak shift

Deviation in the peak point is called peak shift. Since pluse
intervals of the MFD in actual operation are 4us, 6us, and
8us, the largest shift takes place when a pluse appears 8us
before or after 4us, as shown in {c).

IL

Data window I | l | I | l l

String of
separate data

[

I

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 Phase Filter
detector > amphifier vCo
r Window
L —3» SEPARATED DATA
Data
separator
» ——%» SEPARATED CLOCK
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.
VFO circuit

+5v  READ DATA

READ
DATA B Q.(J

+5V

CLK

i g

&
L D
1
&)
5
Eé
b@
-+

ILRLS

104
4
z
K3 Tl%
cLr® 1
3a  BY
e G
[6)]
1A
1B 1Y
o Q SEL
cLk
CLR $ 3
H +5v l’“*
+5V l
B Qj B Q|
9% cir Ao
x I
MEM PN Wi NbOW o

RESET
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FM mode timing chart

Normal

Advanced

Delayed

Does not trace * 1us.
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Track 0, sector 1 information (SBACIS) (Fig 1)

T T — T T T T T T T T T T T T T —
' ' i f i 1 1 ! ' | i '
AA, 1C * 00+ 00 1 02 1 00 041 00 48 : 00 ! 48 1 04 021 00 . 01 1 01
e 1 : : 1 1 1 : 1 : i : : 1 J
/ Track SIDE Sector N } Track SIDE Secior N
System media No, of sectors i Start address
Drive unit specification Load address No of data transfers
- BOOT o SUB 105
r T T T T T T T
1 1 ] 1 ' 1 1 1
;10'02:01'01:01:10|FF:
— : 1 : I 1 : 1
No of 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 = { )
1 Side 1 (reverse side)
No of data transfers INT=[{IOCS capacity/1k] +1
0 track 8 sector
P 78 Flwo n 18 1F|20 3c|aD 7F
FF el | [er re] [FF FF FF FF
Volume I Diskette Type F
name l Track No 2 54 SH,DD(Mm) or FLOAD command
Track No 1 #C DH/DD(Mini)

Error Mep (Bad Treck) #E DH.DD Standard )

2« ) 2C 2F30 3 3C
' ' ‘ i
: 1 : 1 1
: : : HIE All “F* when ALOAD command
1S NOt on
Fail name {8 bytes) Expander Volume name ALOAD
3 bytes) (8 bytes) Status line No label
FF No ALOAD command 3 by v (Babytes)
87 File specification only {8bytes)
@1 With operand
Contents of X register
When used for the ine number (when line No 123)
Drive NO These three bytes are in effect
34 35 36 3bytes H¥Y
—1—
P24
71 When used for a label {Wight bytes are in effect and rese are 0@ )
Channel 1+
A2) 1 3 3c
B(1)
ABCD#r e
|
— 66 —
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O Map information

0 track 9 sector 0 track 10 sector

1 Y. 17H 129 FFH

2 / 8 #H 130 / 171

3]/ FFH 1| [ FFR
FFH
4CH
FFH 151 \ FFH 128 blocks are controlled

159 Y 8#H by one sector.
O0H ~ 7FH
153 FFH 80H: End of link
FEH: Links to next map,
é’ and the starting
FFH ;’; biock number.
7EH =
®
FFH 5
FEH
FFH
FFH
Indicates the byte position
/ from the top of directory.
24 25 26 27 28 29 30 31 32

Z1 Z8 | £2 21 FF FF FF FF FF

A

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 Biock No
k
track Front Reverse trac Front
2 BO Bl B2 B3 2 BO B1
3 B4 B5 B6 B7 3 B2 B3
38 B144 B 145 B146 B147 38 B72 B73
39 B148 B149 B150 B151 39 B74 B75
( 2Kx 152=304K ) ( 2KX76=152K )
Each track 1s blocked in the following manner:
1 sector 2 sector
3 4
5 6
/ > 1 block 1 block
13 14
15 sector 16 sector
O Track 1, Sector 1 information (CP/M)
0 5 10 15
T T ATA T
AA TRACK | SIDE {SECTORl N EE,EJS, ' ' rE’F}NrfS TRACK | SIDE | SECTOR| N
BER ' N MBER
Drive umt Load address Start address
specification
Represents the |
system medha 'l= BOOT >
20 50 51
SECTO SECTO SECTU
RNUM| TRACK | SIDE [sBcToRl N [RNUM| - - - o o oo o = TRACK | SIDE ISECTOR| N [R NUM! pey
BER BER BER i
Indicates
the end
SUB-10CS

N = 0  Single density {front, Track Q)
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 If divided to

less than eight blocks, t

he block that follows

— 68 —
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6-1. General specification
Input/output format RS-232C bit serial input/output
No of channels 1 channel
Code used S 7-channel/JiS 8 channel
Baud rate 110 to 9600 bits/sec
Transmission system Hatf-duplex
Synchronization method | Start-stop
Communication control Non-procedure
procedure
Stop bit' 1/1.5/2, with or without
Data format even or odd parity.
8251AC or 8253C-5
LSI used {Programmable {nterval Timer)
6-2. Data transmission format
2 0 2 H 2 2 2 3 2 4 2 5 2 6
7-bit,
with parity
\__Y_./ \ ~— \_Y__/ LY_./ [P
Start bit Data bit {7 bits) Panty bit Stop bit {1 or 2 bits)
7-bit,
without parity
N s/ \ S S
Start it Data bit (7 bits) Stop bit
8-bit,
with parity
v v Ny -
Start bit Data brt (8 brts) Parity bit Stop bit {1 or 2 bits)
8-bit,
without parity
SN~V N —— - —
Start bit Data bit {8 bits) Stop bit (1 or 2 buts)
Example: 7-bits, even parity, 1 stop bit
20 2l 9% 93 ot 2®  2°
A \] v Y Y Y
Start bit 7-bit data {26H) Panity bit Start bit of
succeeding data
Stop bit of preceding data Stop bit

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

6-4. System switch functions

ON

OFF

SW5

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

ER signal is disabled.

SW6

Always high when power is
on to the main unit.

The CD signal is set high
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
PO signal is high during
data output.

Polarity is inverted.

6-5. 8251AC controls
There are two control words for the 8251AC.
{1) Mode instruction: Defining general operational para-
meters, such as unit, stop bit, etc.
(2) Command instruction: Defining status words used for
actual operation, such as send/receive enable, etc.

1) Definition of generation operational parameters
®Baud rate
®Character size
® Even/odd/off parity assignment
®Stop bit size
* Corresponds to channel command of BASIC.

Control signal ! -
data bus TXD ] -
St IR’ I bya— :
(Z2-80A) 8251 AC < Control signal
RXRDY
NMI -d—r e
RXC | =
S
—:> 8253C-5

C

START ’

8251AC internal reset

8251AC mode instruction
———

v

Peripheral



2) Data output control

MZ 3500

8251 AC

Command instruction _

({ RTS ,RXEN, TXEN) L 7> RTS
—— 8251 AC

Set counter (200ms)

BUFFER
EMPTY ?

COUNT

DOWN

ERROR101

Output data to
P | =—= The 8251 send data when CTS goes fow.
8251AC The 8251AC would not output, unlessy

goes low. Therefore, the state of
CTS will be checked when the buffer
becomes empty.

All data complete?

Set counter (400ms).

BUFFER
EMPTY ?

COUNT DOWN

End

Y

\/

ERROR101



—
M7 3500

3) Data tnput control

RCV

Command instruction 8251 AC

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

Read one data
(Clears the data before
the start of the receive command

Command instruction 8251 AC
2=
(RXEN,DTR, TXEN ) Data input enabled
— 8251 AC Data output enabled {echo-back, selected)
"L "> DTR

Waits for NM! by
the RXRDY signal ,/ )

Set counter

8251 AC

Resets error by setin
DTR high Q
Y @ Y
Y N
ERROR COUNT DOWN
N

Command instruction

(ER) A
= 8251 AC

Y

ERROR <‘l;§ ( -,

—_ \
N
1?

/
v ERROR

Y
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6-6. 8253 Controls Baud 8253 8253
.. . audrate Output frequency Parameter
Baud rate of this interface will be determined by the clock
. . 1104 — 17604, 139636
output of the 8253. The 8251 is configured such that its
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 256
1200 19200 128
2400 38400 64
8253 input frequency: 2457.6kHz 4800 76800 32
8253 Mode set: Mode 3{recrangle waveform rate generator) 9600 153600 16
Control signals
Signal name Symboi 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 {SW6-ON) High at all times when powver is on to the interface unit.
{SW6-OFF) 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. |t results in an error if low or open when data
is sent from the interface. This signal will be invalidated when the SWS5 is turned
off.

Paper out PO + Peripheral {SW7-ON) Causes an error if set high during data output.

(SW7-OF £} Causes an error if set low during data output.

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

Pin configuration (Top View)

The UPD8251A is a USART (Universal Synchronous/ D2 0"—;"' v 4§§—DOD1
Asynchronous Receiver/Transmitter that was specifical- D3 01—?> ‘T’ODO
ly designed for data communication. RXD O_T’ __QTOX(_:C_
The USART receives parallel data from the CPU and GND O——— g, =—ORXC
converts it into serial data before transmitting. Also, D4 O‘—? O B’B_
serial data is received from an external circuit and trans- D5 O 7' 22 RTS
ferred to the CPU after converting it into paraliel. The D6 8 |21 o DSR
CPU can monitor the current state of the USART at ﬂ 91 20 RESET
. TXC o—2( +=~—0 CLK
any time (data transfer error, and control signal of WO—QPC __19_’0"”([)
. SYNDET and TXEMPTY. TS o—pd L 18 O TXEMPTY
.-eatures C-Do—2yl e L—6 CFS
e 8080A/8085A compatible D o—"2pd ¢!& »0 SYNDET BD
® Synchronous/asychronous operation RXRDY 04—‘1— rif»OTXR DY
® Synchronous operation
5 — 8 bits character Block diagram
Clock rate: baud rate x 1, x16, x64 ]
BREAK character generation 8 Data 8 | 8 ] Transmission
Stop bit: 1, 1.5, 2 bits PITROOeTH e AT puffer 1 froTXO
, , buffer (P>S)
Error start bit detection 8
Automatic break detection and operation. ,
® Baud rate: DC — 64K baud RESETO— Read/ 2 Transmission Ti?’"
® Full-duplex CLE O—— write > control TXC
R . Do——»] control
. Eouble buffer type transmitter/receiver LR_I)O »d logic [ Reception
rror detect rRO—qd 8] puffer
Parity, overrun, framing To———} ’ (5-p) o
¢ Input/output TTL compatible SR o—d J F ]
® N-channel MOS TTR MODEM Receiver [ TORXRD Y
® Single +5V supply (KT; controtler ,E, control HR?(C
® Single phase TTL level clock SURDET BD
® 28-pin, plastic DIP internal data bus/
¢ (ntel 8251A compatible



MZ 3500
DO~D7 Data Bas
RXD Receive Data {IN/OUT)
WR Write (IN)
RD Read (IN)
c/D Control/Data {(IN/OUT)
CS 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 Transmutter Clock (iN)
TXE . Transmitter Empty (OUT)
RXC . Receiver Clock (IN}

SYNET/BD : SYNC Detect/Break Detect (IN/OUT)

2) UPD8253C-5 (Programmable Interval Timer)
The UPD8253-5 is a programmable counter/timer speci-
fically designed for the 8-bit microcomputer system.
It consists of three sets of 16-bit counters that operate
under a maximum counter rate of 4MHz. Timer and six
operational modes are programmed to be used for a wide
range of microcomputer system timing control.

Features
® Z7-80 compatible
® Three sets of 16-bit counters
® DC-4MHz of count rate
® Programmable six operational modes and timer

duration

Chotce of binary counter/BCD counter

N-channel MOS, input/output TTL compatible

Single +5V supply, 24-pin DIP

Intet 8253-5 compatible

Pin configuration (Top View)

D7 0e—'» e [ 24 ovee
D6 O¢—2» 2> —OWR
D5 O—>d ¢22_oRD
D4 O—» TS
D3 O¢—>» €201
D2 oe—ip] ¢2—0A0
D1 Oe—» <& ocLk?
D0 oe—2E» L7 _»0o0UT2
CLK0 O—2p & OGATE 2
OUT 0 04— > OCLK1
GATE 0 O—L'p 4 OGATE 1
GND o—12 L 15 »o0UTI

Block diagram

Data bus
o7=00 (R KD

RD —»d
WR »q Read/
write
A0 —» 1ogic

Al —»

s— 3

Control

L

o=

Counter [&——CI[hO

#0 jf¢—— GATEOD

g

% ol10

E} Counter f—— (1Rl
@®
KA #1 pe—oaln
g F—> 0L 11
5

——C1 K2

Counter

word 7 - e—— GATE2
register #2

F—» 0L T2

D7~D0O
CLKN
GATEN
OUTN
RD

WR

CS
A1~AD
Vee
GND

i

Data Bus (8 bit)
Counter Clock Inputs
Counter Gate Inputs
Counter Outputs

. Read Counter

Write Command or Data
Chip Select

: Counter Select
. +5 Volts
. Ground
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8251
CLK IN 2.45MHz clock
TSR IN | DATA SET READY ... READY
IR OUT | DATA TERMINAL READY ... CS
8251 TS IN | CLEAR TOSEND ... PO (MPER SUT), ER
chip address[0001/xxxx) RIS OUT | REQUEST TO SEND ... CD
TXD OUT | TRANSMITTER DATA ... RD
TXRDY | N.C.
IN }#1x TXE N.C.
ouT TXC IN | TRANSMITTER CLOCK ... OUTO0of 8253
RXD IN | RECEIVE DATA ... SD
RXRDY | OUT | RECEIVER READY ... To3bCPU of NIA
RXC IN | RECEIVE CLOCK ... 8253 0UT
SYN/BD] N.C.
8253
[ CLKO IN | 2.45MHz
GATED | IN | Vec
8253 OUTO0 | OUT | To TXC, RXC of the 8251
chip address[0010/xxxx} CLK1 IN 2.45MHz
GATE1 IN From OUT2
IN # oXH OUT1 | OUT | MUSIC
OUT # CLK2 IN | 2.45MHz
GATE2 | IN | vee
OUT2 | OUT | To GATE 1

INT0O TO MAIN FROM SUB

TNTO
POWER ON RESET H
SO0 -SIW(TORQ-WR of SUB) L
TNTR=L(FROM MAIN) H

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

7-1. Printer interfacing circuit

AS4-ASS ASNE - AST

AB

Chip
Seteat
Decoder

503

Z80
SUB

CPU

7-2. Parallel interfacing signals

CS 8255

PAO
PAl
PA2
PA3

-———c{> -0 DATAL
———C{>———-@ DATA2
-———4> —©) DATA3
————q>———© DATA4

L PA4 -——({> ~© LATAS
A0 PA5 ———-4>———© DATASG
PA6 z{> —© DATAT
Da— PAT c{> © DATAS
N PCS m
N PC6 ——-o<._-_o<}—wv~—©Xc—K
I\ PCT b—
- PCO
- PC1 —
- pc2b—
N—
\_ DSO |
\_DS1 m
kDSZ %4 @ Busy
s o=
Ak —©) PDTR
\_DS5 L5244 }——
\_DS6 |
\ DS7 ‘ |

*2,4,6,.. 28 are GND.

* Above pin numbers are of the model-3500 mamn unit.

Pin No. Signal name IN/OQUT Function
1 STROB — PRINTER Data is transfered to printer when STROB is high.
3 DATA 1 o
5 DATA 2
7 DATA 3
9 DATA 4 —+ PRINTER Data output to the printer
11 DATAS
13 DATA 6
15 DATA 7
17 DATA 8
19 ACK — PRINTER indicates the end of character input or function input
21 BUSY + PRINTER When high, 1t enables to receive data
23 PE «~ PRINTER When high, 1t indicates paper empty
25 PDTR - PRINTER When high, 1t indicates the SELECT mode (receive enabled).
27 SYSRES — PRINTER Reset signal, normally high

— TR -
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7-3. General description of the parallel interface '
The 8255 15 used for the LS! 1o control the paraliel inter-
face. The 8255 can be set in the following mode.

(PORT A: MODE O

Because it is not possible 1o directly sense the ACK signal as
1t uses interrupt for key processing and RS232C input, the

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

o \

1 )
x

]
/
[

DATA

STROBE

i‘_[j =~
—

1as
(MIN)

1£s(MIN)

PRINTER: MZ-1P02, M2-1P03 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 Y
STR()TE 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
IN PAS DATAT
OUT #ox PA5 DATAG
PA4 DATAS
PA3 Output DATA4
8255 o PA2 DATA3 Printer
chip address{0011/xxxx] é PA1 DATA2
> [PAO | DATAI
PC7 {OBF output ACKTSET
Group A: Mode 1 PC6 |ACK input| ACK
Group B: Mode 0
PC5 3 STROBE J
PC4 | ) MUSIC, sustain
PC3 INTR | NOT USE
» PC2 | ) ACKC
PC1 STC J Keyboard
PCO DC
PB7 P/M CG selection
[n) PB6 SRDY Sub CPU READY
g PB5 Output CLK
@ PB4 Din
PB3 Cc2
Clock
PB2 Cl1
PB1 Co
PBO | J STRB
INPUT PORT( 74LS244 3
(DS7) HLT KEY
74LS244 (DS6) STK ]
Keyboard
port address[0100/xxxx] (DS5) DK
(DS43 PDTR
IN}#4X (DS383 PE J Printer
ouT (DsS2) BUSY
{DS1) Reads the 8255 OBF (PC7)
{DS03 output or timer ouut.




8-1. Clock circuit
1} Schematic

8. OTHER INTERFACES

M2 3500

I —
I j
s
Da
QUK <Y
PR ]
n2
2-80 1z ado
DI
o n 3
AnG a
ASS
A4 s> > wl .nl s
[} s v - ~
Ast sls |2 ==
A0 s b e s |36 I3a 53 |32 {30 Bo {20 Jes |2
|0§0b—m 3'>>=cl£|ccc’:cccc
20 e -~ g w e —~ o @ a &~ o =2
R
D—m #PD825S
! T
i - =
RESET P 8 119 J2o 1 22 123
£ 81418 [
¥ 9 1z |ie w6 hs ha {7
C © o O v © © <
. [T‘ sl b ks 6 S & N & & o & 2
c g@wcno Qg oy LS244
o z X 5
#PD1930AC m
% x
7 [0 T2 13 i
[] Vee
RKHz
TEST PIN I I %
2) Clock timing
READ HOLD READ SHIFT mode SHIFT mode HOLD
mode mode mode rixde
: ca(co~<2) o X 3 X 1 X0 -
STB / \ / Ones digit of seconds [Onesdlgitofmonth \ / \
DoUT 12\ XS X, X+ X 12/

ax

WRITE
mode

HOLD
mode

Tens dig:t of seconds

SHIFT mode

NN\

Tens digit of month

SET HOLD

SHIFT mode

/Il

mode mode

Cn(C0~C2) 0 x 1

X 2 X0

STB /

ﬁnes digit of month \_ﬂ /_\

X[

[Ones digit of seconds
d

.

4 x Don’t care

Z/‘\

X
J/‘\ [\

DIN Don’t care
CLK \
DOUT XY

X

Tens digst of s

VX

XX,

econds Tens digit of month



3) uPD1990AC
Block diagram

Oor 0——m™mW N\
1) 1
p—|
CLK O- 1
DIN O 40 BIT S/R
MPX DO
TIMER CUNTER
X1 O— 32 KH
X2 0SC {15KHz Changed
to TMHz) 15 SBD
-
C0 O—
COMMAND
€1 O LATCH
o] DECQODER
0- MPX o TP
CS O
STB O———»
Command specification
c2 (o] Cco Command Description DOUT Data Shift Note
0 0 0 Register hold Holds 40-bit S/R 1Hz Not possibie Data retention
0 0 1 Register shift Data input/output [LSB] Output of LSB Possible i:t':‘lir:r; ggg&womzatuon
. Data of the 40-bit S/R is .
0 1 0 Time set preset to the time counter. [LSB] Output Not possible
: Data in the time counter
0 1 1 Time read s read to the 40-bit S/R. [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
[—Sect.'mds—‘l l—MinutesJ [-Hour54I LDay—] onth

_.82-
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8-2. Voice input/output circuit

#PD8253 A PD8255
o o
cCE CTm o oo
e T I ol i T
45 =2 Em R xR O
LAV SR e N ) =
1314 1ﬁza 9 58 13
Vee
\I‘
cc CLOCK
GENERATER
% 245076 MHz
YT I~
C458  + Rt

gt
N

TAT7313

l Vee -
o

Music output waveform

gc a1 R RN R R AR A

® Suystain
PC4

® 25C458
emitter

® 25C458 S
collector

® Speaker
output

o GETE? J !

o rm— .
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8.3. Expansion and interrupt (See 3-(2)-4 for interrupt)
1) Options and expansion units

FATSCANCIPU

MZ 3500

[

Options NGt requiIring expansion unit

MZ 1KO1 NS keyboard MZ-1E01 RS232C 1/F Q)
1001 14" medium resolution color CRT -1E02 GP 1/0 @
1002 12" high resolution green CRT -1EQ3 SFD 1/F
-1D03 12" tugh resolution color CRT -1F05 SFD unit
-1S01 14" CRT tilt stand -1R06 RAM
-1S02 12" CRT tilt stand
-1X02 Light pen
-1P02 80-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
-1R0S

2) Expansion unit
Signal assignment by slot
Main CPU SLOT1 SLOTZ2 SLOT3 SLOT4
—_—

SFD CONTROL

VOICE

=l

DRAM control signat

"

—l—

YN
N

32K mask ROM

B . |

U

BASI1C(
8K mask ROM

Uy

ROM1

—{ A

ROM2

e A —
\./‘\J‘\{J‘\r\ ‘

\—~
A v

AU

W\

A\




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

———
M7 3500

No Signal name Function Position Polarity Description
ON L
SW2 SW1
f MM
! Sw1 OFF b ON oN CE332P #47 pin of MMR
Printer select OFF ON MZ21P02
ON L ON OFF 102824
2 SW2 OFF " LOFF OFF — #48 pin of MMR
ON L High resolution CRT {MZ1D02, MZ1D03)
3 SW3 CRT select #51 pin of MMR
OFF H Medwm resolution CRT (MZ21001, MZ1D06}
Choice of decimal ON L A period 1s output for a decimal point
4 Swé point cutput #52 pin of MMR
format OFF H A comma is outputted for a decimal point
ON L L ow state or open ER signal during data output T
5 WS will result in an error To C_TS-, D3R
OFF H The signal ER becomes invalid of the 8251
ON L CD 15 hugh as long as power is on to the mamn
unit
6 SW6 RS§232C
assign CD goes high only during data output However,
OFF H 1t would not go high 1if the echo back function is
on the host side
OoN L An error 1s cause when the PO signal is high
; W7 during data output To CTS of the
OFF H Polanty 1s inverted for the above 8251
ON L Normally in capital letter, but 1n small letter
when shifted
8 FD1 Key shift mode #54 pin of MMR
{sws) setup OFF H Normally small leter and in capital letter when (FOT)
shifted
ON L 3500 CG will be assigned when the 200 raster
CRT 1s 1n use
9 P/M Choice of CG P-]l_M sngnal :
{sw9) for display OFF H 2000 CG will be assigned when the 200 raster (To A3CG
CRT 15 1n use
10 NC

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 1s not supposed to use these switches

addition, these switch must be used when either the CE
330M or 331M is used as the expansion MFD

J\

DIP SW (A)
No | Signal name
SEC
1 (SW1A) 44 pin of MMR
FD2
2 SW2A) 56 pin of MMR
FD3
3 (SW3A) 58 pin of MMR
4 SRQ Bus request
{SW4A) to sub-CPU
DIP SW (B)
No | Signal name
1 SRES SUB CPU
(Sw1iB}) reset signal
2 SW2B SUB CPU BUS
select signal

In

1 2 3
OFF OFF OFF When SH in use
ON OFF OFF When DH in use
OFF ON OFF —
ON ON OFF -
OFF OFF ON Use of the CE330M as an expansion umit
ON OFF ON Use of the CE331M as an expansion umit
OFF ON ON Check mode *1
ON ON ON Check mode *2
*1 Test program 1s loaded and executed
*2 Prowvided for the test of the MFD interface The

read/write test 1s carned 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

8 —
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DIP SWIA)} DIP SW(B)
1 2 3 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 OFF OFF ON ON ON machines that use the double-sided minifloppy MZ3530, P?;?f}
. MZ3540, ¥ ¥3=11
disk drive.
OFF OFF ON ON ON ON Switches are set in this manner when the SH is used for the optivnal 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

412V power
switching Creaut

| I

»- Falter circue ERIAY]

L Controf protect L__}

circud

+5V power
switching circurt oot

1

ty

Filter carcunt

i

Controt protect ,

crcuit

Rectity /smoother
crrcunt
Power line
wansformer
Nowse filter |3 Rectify /smoother
circun

¥ l Rectity /smoother

circunt

—
. Oscillator
Alarm circuit QO | Atarm
-12V dropper -12v
crcunt output
(Atarm)

(Block diagram)

A. +5V and +12V supplies

1. Functions

a. Supply voltage is first rectified in the rectifier circuit
and sent out to the switching regulator via the over-
current detector provided in the overcurrent protect
circuit.

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

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

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

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

2. Description of each block

a. Overcuirent protect {control/protect) circuit
When an overcurrent is met in the +5V/+12V circuit, it
causes 10 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

8 -

transistor Q3. This makes the gate voltage of the thyris-
tor increased owing to activation of SR. Witt. 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 whe-
the transistor Q1 is active, the Q2 base voltage tem-
porarily drops close to the GND level by means of C6,
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 Q171 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 RD5, 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 osciliating.

C5 and C6 are charged through R5 and R6 by on/off
action of the Q1 and Q2, and discharged through Q1 and
Q2.
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- - - - - Switching regulator
l Q5 +5V

+V 9 * VA NF ~ or
! 1w ! 2 +12\
Overcurrent protect circuit
< Q3
2 R2 '
A 20
) 23
- - - - 1 53
- - { " 88
! ~8
e
R4 R5 l{ R6 £ R7 l

p 25KHz

A
vy

LOscHlator circunt

v Q5 +5V
—e —» or
’_&Z +12V
! b 752V
2 D1
o Joad =
[
bz VR1Z
Q6 1
Q7
Q8
~nnnn
+ 25KH z

(Switching regulator and constant
voltage control circuit) Oscitlator circunt

® VR s the +5V or +12V adjusting VR.
® Dj s provided to discharge current from C; after power off.



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)

|

)
(] c2 R3 2

~W

T3

VW
8
Ed
-
AA,
VY
ﬁn\.

$— PFD
:: {Alsrm}

aAA

D2

+5Vv

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
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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 1s
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
Smsec {(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~DBF10B)
6) Handling of functional symbols and graphic symbols
See the code table.
7) Use of the CTRL key to discriminate RUN and CONT of
the DEB key.
Push the DEB in conjunction with the CTRL key to
start running.
8) Handling of special codes

COPY command: CTRL [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 Gosus
CMD 8 RETURN
CMD 9 LIST
CMDO —— SEND
CMD A —— AUTO
CMD C —— CLOSE
CMD D —— DATA
CMDF RFORMAT#
CMD K —— KEY IN
CMD L LOAD
CMD O —— 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 simuitaneous
depression of more than three keys.
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10-2. Key search timing

Single key entry
Bounding

S W N

smose I L 1 N i | I

~
1 Strobe €—55ms—¥»4—5ms » je—— 15ms A—’i

cycle

RETURN n n n n n n

3
DATA OUT l ;

Two key entry

Key 1 w W

Key 2 /I M

strose || fl N n M N n 1R

<—55ms—4—5.5ms —»4¢—5ms —»+¢——— 15ms ————p4———— 15ms ———»¢—5Sms —»

| — N

RET
I |
DATA (1)
ouT I
T |

10-3. Key serial transmission procedure

1) Data format

Key = CPU J27T6] L. T T 1T 17 17T

25 24 23 22 2l 20 I

DATA Parity Al nine bits
Command

CPU > Key i l ] l 1 All 4 bits

22 g1l g0 I

Parity
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e Command flag: ‘0’ when succeedeing 8 bits are a key °
data. 1" when it is a command or a graphic control
data.

® Data: Positive logic {negative logic on the cable)
® Parity: Odd parity up to 27 bit from the correction flag.
2) Interfacing signals CPU level
® D(K): Output data from the keyboard. Positive logic
® ST(K): D(K) strobe signal. Also use for Active H
interrupt to the CPU.
® ACK(C): Acknowledge signal form the Active H
CPU. Also use for the data
transfer interrupt  disable
signal.
® D(C): Output data from the CPU. Positive logic
® ST(C): D(C) strobe signal. Also use for Active L
interrupt to the keyboard side.

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 NM1 is applied during data tramn.f.s.

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.

3) Protocol SUB-CPU TO KEYBOARD

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.

Basically the same as the above cases.

Data is 3 bits plus parity bit.

Return acknowledge pluse: Parity OK ... STK + DK
Parity NO ... STK only

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

D(K) I I I

ST(K) [l—l I nn

| 1l |
{325 [f|50 |f} 50 |

125 22545
HS HS HS MS J N
SUB CPU | | 60~ 300ns | I
ACK(C) INT 17548 ﬂ
® CPU- KEY
D(C) [ [ [ 1

ST(C) 4 u
l
|

60

5 #s_| as _

T tmin) | (ain) 50~90xs | | 1754s
(min) 17.5 48

ST(K) (min)

D(K)




10-4. Keyboard controller basic flow

Power ON

Read key status and
initialize

Check internal ROM

Check program

U

Timer
START (5mS)

—

Key serch

More than
2 keys ?

Change in
PR/OP mode
?

Key Buff «
PRO/OP
LOAD

SHIFT MODE
Set

General key

Code convert

1

ASC11,G, F
Code convert

Bounce
timing ?

Reset CTRL mode

REP Key

input timing

M

_

e

\.
=
Timer
Overflow 7
SEND
TO sSuB cpPuU
_J ( Y,
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10-5. keyboard controller signal description

PIN Porahty
No signal IN/OUT Function
name
1 TO IN Output data signal from the sub CPU (DIC))
2 XTAL1 IN lmern—al clock oscillator crystal input
3 XTAL2 IN Internal clock oscillator crystal input
4 RESET IN Processor inihahze
5 SS IN +5V
6 INT IN Strove of D{C) that also 1s used for interrupt to the keyboard side (ST(C))
7 EA IN GND
8 RD — NC
9 PSEN - NC
10 WR - NC
M ALE - NC
12 D8O
~ ~ IN RETURN signal from the keyboard 1s input when a key 1s 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 1s used for interrupt to the CPU side {ST(K))
z 0z IN Not used
25 PROG - NC
26 Voo IN + 5V
2’3 PlO ouT Strobe to the keyboard unit by which a hexadecimal code 1s sent out for generation shift pulses
30 P13 to terminals X0 X15 of the 4515 decorder during key search
31 P14 — NC
32 P15 Pins used 10 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 PES N Keyboard type identifier pin Keyboard type i1s identified by mears of KSO, KS1, KS2 of KUC1
a8 P27 an KUS2, whether 1t 1s 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 selfcheck test during initial program
loading of the ROM. 11-1.

Test regarding the main CPU

1) MFD 1/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 urut on the front side of the
board.

2. Insert a floppy disk into drive unit No 2 (the third drive
unit)

3. Turn the power on

4. The LED flickers for a moment then the test program
starts Durning execution of the test program, the LED
stays uniit About four seconds later the result s
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 15 activat

ed and flickered

LED (for dentification of GO/NO GO)

ROM tPL Dip SW (2 brt)

Main CPU

Owp SW (4 it}




Type of error

Q) MDF 1/F error

N
ON OFF
1sec. 4sec.

) SDO read/write error -

SDO bank alternation error

©

AD?2 bank alternation error

® ©

AD3 bank alternation error

ROM sum-check error

@ @

Option RAM read/write error
{Indicated even when the option RAM is not in use)

Option RAM bank alternation error

NOTES:

1. The MFD I/F will not be tested, if there is no MFD I/F
connected or when the diskette was not inserted in the
slot of the drive unit No.2.

2. ROM test will not be performed, unless it is a ROM
based machine.

2) Loacing check program

The test program is loaded from the specified track and

sector to start executing the test.

{Procedure)
(1) Set dip switches on of the 4 bit unit located in middie
of the front side of the board as illustrated at the right.

No. 1 2 3 4
POSITION OFF ON ON ON

)
\2) Set dip switches on of the 2 bit unit jocated on the

front side of the board.
(3) Insert the media into a slot of any diskette drive unit.

{4) Turn the power on

(5) Load the program from the specified track and sector,
to start execution of the test program.

[Conditions required for the drive unit and medial

(1) Use the FD-55B for the diskette drive unit.

(2) Program may exist in any sector of any track, provided
that it is written in continuous sector within a same
track.

{Max. 256 bytes x 16 sectors = 4K bytes)

(3) Data descrived next should have been written on
Sector 1 of Track O.

(4) Program loading address must be 4800H and higher
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® Sector 1, Track O information

NO. OF
lSECTOR

AAH 1CH |TRACK]| SIDE %EC’TOR N

ECTOR

1
, RACK| SIDE
i

\ —_—

Drive unit
specification

Represent the
system media

Load address

Start address

F_————— Test program —11=
20 50
NO. OF NO.OF| _ _ _ _ _ _ _ _ _____ NO. OF
eCTOR|TRACK| SIDE SECTOR| N oo roR TRACK | SIDE kector| N (NO-OF | ke
3
SUB-10CS *—’—‘ the end

0 Single dencity (Track 0)

N= 1 Double density {other than Track 0)
_ 4 0 SIDE 0 {front side)
SIDE = 3 1 SIDE 1 {reverse side)

11-2. Sub-CPU side

[Test items]

Memory, VRAM, GDC peripheral, clock, speaker, printer
interface, light pen, and RS232C interface.

GO/NO GO of the test must be confirmed on the video
screen. Moving from test to test is done by depressing the
HALT key.

No 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) 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 swi tches of the 2 bits unit.

(2) 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

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.

System Dip SW
(10bit)

Dip SW(2bit)
ROM IPLC7

«7

<7 famw

Sub CPU  Dip SW(4bit)
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1} Memory test
Sub-10CS RAM (4000H-5F FF)
Shared RAM (2003H-23FFH)
Shared RAM (2440H-27FFH)
Above are tested.
{Display]
(1) Normal test ending
RA OK: SUB-IOCS RAM
RA OK
RA OK
Above information are displayed on three display
lines.
{2) Abnormal test ending
RA ER

Shared RAM

3) CRT inter face test
Performance of the CRT is tested. To move into each test
phase, push the HALT switch. Test No.1-No.8 test the
400-raster CRT, and test N0.9-No.16 test the 200 rasters
CRT.

Y "Procedure and display]
(Test No.1)
Confirm all patterns on the display screen of 40 digits and
20 tines.

(Test No.2)
Confirm all patterns on the display screen of 80 digits and
25 lines.

{Test No.3)
(1) Confirm that an entire screen is Filled with *“H”’,
{2} Confirm that attributes are shown as illustrated.

— 97 —

2) VRAM check

Proceed to test for ASClI and atribute Y RAM

[Displayl

During test periode, display shows under following.

(1) Dusplay reviced “U" for entire screen tron top side.

(2) Display blinking “I’" with under| ne forentire screen.
(3) Display entire screen by space.
Test end
1. Normai
VR OK
2. Abnormal
VR ER
/,f‘w\
1234567890----- --—- 67890
2
3
4
)
| {All patterns)
]
20 !
-2 ASCI1 00~FF
7
8
9
0
L\
1234567890--—--—-~-~ 5678990
2
3
4
5
;
25 ; (ANl patterns)
0
1
2
3
4
5

Vertical hine




MZ 3500 ,
( Check No.4 ) ( Check No.5 )
Border in black Ny G5 K E
4+ L
- - " “H* in red “H” in red
“"H" in green “"H’"in green
} “H* in white “H'* in white
( Check No.6 ) ( Check No.7 ) ( Check No.8 )
Backroung in red Back ground in green Back ground in black
} “H** in blue ““H’* in blue } “H" in blue
“H' in red “H" in red
—————— } *H" in green } “H" in green
} “H" in white }» “H" in white } “H" in white

4) Speaker test - —1
Performance of the speaker and the volurme control are cs o 5
tested. Listen carefully to detect any abnormal sound or R oD 2
mulfunction. Adjust the volume control to a suitable listen- S DR 7
ing level. % oND | O 9
5) Printer interface test o onp | o 10 l
Performance of the printer interface signal lines and action c PO O 8
of the 8255 are tested. C/N ER 6
[Dispaly] Ready 4
(1) Normal test ending RD 3

PR OK L]
2 b | test endi . . . .
2 /:RnormEaR s ding It will need wiring connection as illustrated in the figure

in order to test the RS232C interface. Pins of the R5232C

6) Light pen interface test - T -
ant e interface edge connector must be wired in the following

Performance of light pen interface signal lines and the
action of the GDC are tested. manner:
[Display}
On the upper left corner of the screen is displayed character Front side
and line. —A
(1) tlsrmal(t;;zt ending 75 3 1
(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 \L 2 §
RS OK 4 2

{2) Abnormal test ending 6 %
RS ER g | =
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8) ROM-IPL .
MAIN CPU CHECKER FLOW CHART 1/2

MAIN CuP
CHECKERSTART

Test program ‘oaded ?

Loard the test program

Write 86" and DE” siternately
on Tracks 0, 20 o 38

Write ecror 7

NOTE fncludes SEEK error
and RECALIBRANTE
error

0

Resd Teacks
0,20, snc 39

Read ervor 7

NOTE  includes SEEK error
snd AECALIBRATE
ercor

{0

Compare the write dsta
with the read deta.

Do they conode ?

4

Write “0O5” om Track 0 and
“FF"™ on Tracks 20 and 39

—

Write “55™ to sl
sddressesof SDO

I

fiead one byw, marement
\ address then wne 55"

¢
H
kY

Read/wrwe error 7

i

Read one bym_mcrement
scdress, then e “557

<

Write 3 different walue to
#sch bank of SDO, $D2

I

Read value n each bank

Do they toincsde 7 .

{

_.99_
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MAIN CPU CHECKER FLOW CHART 1/2

Add up alt data in the ROM

N
SUM =07 .

Y/

Option RAM
read/write check

Read/write error ?

Change bank of
the option RAM

Bank switching error?

=~ 100 -

N e

Error indicated
on display.

HALT

D)




PAY
=
D

M7 ot

¢

SUB CPU CHECKER FLOW CHART 1/3 :

SUB CPU
CHECKER START

RAM based model ?

Y
Read/write check Add up all figures
of the 10CS RAM n the 1OCS RAM

ER
one the disp

oK
on the disp

ER

oK
on the disp on the disp

i

Readfmrite check
of shared RAM

Readiwrnite ersor 7

ER
on the disp

Read/wrne check
of the VIDEO RAM

£R
on the disp

CRT interface test

Set GDC to 200-raster.

r

CRT smerface test

Set GOC 10 400-<aster,

- 101 -
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SUB CPU CHECKER FLOW CHART 2/3

Y

Set the timer 10 23 hours,
59 minutes, 58 seconds
December 315t

I

4-second delay

0 hours,
© minutes, 2 seconds,
Jsnuary ¥st ?

Y

ER
on the disp

&

(i

OFF HALT KEY 7

ON

Generate the atarm sound

OFF
ON

Printer intertace test

a Y
O ER
on the disp one the disp

>
-

!

OFF HALT KEY ?

N
K
ON

Rezet the LPEN fag

[ LPEN CON ~GDC ]

OK
' on the disp

- 102 -

SUB CPU CHECKER FLOW CHART 3/3

SIO nrte face test

OK
on the disp

ER
on the disp

11-3. Keyboard unit test functions

1) Keyboard controlier ROM test

(1) After power on in a normal condition, it starts to carry
out the ROM self-test.

If the alpha/symbol (LOCK)} LED were to turn on, it
indicates a failure in KBC. If not, KBC is satisfactory. (
Key self check functional specification (simplified
check)

2) Keyboard test

(1) As the power is turned on with the “DEB” in depres-
sion, it goes into the keyboard self-test mode.

{2) Depress key in a given sequence. If key is depressed in
a correct sequence, it makes the alpha/symbol (LOCK)
LED activated each time a key is pushed.

If the key was pushed in a wrong sequence or when a
failure is met in the key, it makes the LED blinked.-

(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.

i) Turn the OP/PRO siwtch to the OP side.

i1} 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
sequence,



12. IPL FLOW CHART
12-1. MAIN CPU IPL FLOW CHART 1/2

MAIN CPU
iPL START

Transter the prograrm
1n Y000E- 10 400€-.

]‘———_—_Z"’ Jump 10 400EH

ROM/RAM test Sefect Contents of parameter sector
memory location 1. Kind of MFD
SUM IPL START Single-side  double-dencity or double side double
l denciiy.
2. Track and sector where {OCS 1s stored, Loadi .
Check MFD and truch
tndex signal

Number of sectors
Note The sub Joader 1s contained in the leading sector.

Not found

index signat found ?

Check ROM/RAM based mode
BASIC = ROM ?

Read Sector 0, Track 0
{parameter sector)

ROM/RAM based ?

RECALIBRATION
Move head to Track 0.

NO SYSTEM
MEDIA
code transfer

JUMP TO
ROM BASIC
Error

Suill error after ten
retrys

READ

Index signal found?
Sector 1, Track 0.

To G000H

Error

Still arror stter ten
retrays

* Includes recalibration.

NO SYSTEM
MEDIA
code transfec

The media containing
Check the master medis boostrap and 10CS.
Wit is 85 specifred .

,wm&‘
\

NO

Master media 7

Drive unit spec.
matched ?

NO-MAIN
SYSTEM
code transfer

10Cs

{input/outout
LOAD I0CS control program)

HALY
Check sub-CPU MAIN CUP STOP
memory, RAM/ROM.
ROM
RAM/ROM
RAM

- 103 —
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MAIN CPU 1PL FLOW CHART 2/2

Check if {OCS program
area is smaller than
RAM volume.

10CS < RAM

YES

NO

LOAD 10CS
SEEK & READ

Still error after five
retrays

I

1/O SYSTEM
LOAD ERROR
transfer

HALT
CPU STOP

C

* SEEK, READ
ERROR

Transfer the 10CS
program to shared RAM
8000H~ = FBOOH~ —

t

ERROR

1/O-SYSTEM
LOAD ERROR
transfer

HALT
CPUSTOP

BOOT: Program used to start the system, (

LOAD BOOT

LOAD BOOT
SSEK & READ

Still error after five
retrys

JUMP
BOOT ADDRESS

Position of boostrap program on the media:
Sector 2 thru 5 of Track O.

ERROR

BOOTERROR
on disp.

HALT
CPU STOP

D
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MZ-3500

122. SUB CPU IPL FLOW CHART

POWER ON
SUB CPU IPL

Timer

|

fnitiahize 8255
A Mode 0,8 Mode 1,
C out

1

5UB CPU READY OFF

I

Rest GDC

Check ROM sum

YES
Any sum<check error ?

IPL ROM s
broke 15 indicated
on display

HALT
CuP sTOP

Iniakze GDC and
check G VRAM

I

Set the custom LSt CSP1 and
CSP2 control boards

1

Imtialize GDC agan

1

C-GDC, G-GDC
command transfer

Clear VRAM

SYSTEM
LOADING
on disp

Check sub-CPU f
ROM or RAM based

| >

Any error code from
the main CPU ?

.

/O SYSTEM
LOAD ERROR
on disp

NO SYSTEM
MEDIA

ROM based on disp

Sub-CPU 1s ROM
or RAM based ?

RAM based

Transfer sub CPU 10CS,
from the shared RAM

1 YES NO HALT

CUPSTOP
JUMP sUB 10CS
The main CPU wi!l perform retrials unt | the mater
W media is inserted
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13-18. PIN CONFIGURATION OF

74 LS00

741502
4B 4A Y 38

[ [i] L]

g
g
E
B
g
g

e

A T

IC & LSI

74LS51256

1 [ [ [51[F

B
]

[
& 8

T T I

=

74 LS 138

DATA (L TPUTS

A
B

Y Yy

[5] [ [11] [o5] [3]
L

B3
E}

oz

~

Y ¥$ Y4 ¥5

«C A GeB (] Y7 GN\D
| R R N |
SELFLT ENABLE ot
PUT
74 L5139
SELECT DATA OUTPLTS
ENABLE

Ve C ZA 2B’ 2Y0 2Y}

2Y2 2Y3

1 1A !B 1Y0 1Y} 1Y2 1Y3 GND

SELECT DATA OUTPUTS

74 LS 14

74L8187

INPLTS INPUTS
~

OUTPUT

v STROBF 4A 4B 4Y 3A 3B 3Y

D] D2 [l

|

D]

S X3 iy 2A 2Y  (\D
Y O TILT OUTELT
INFLIS INFUTS

MZ — 370G

7415166

Fl FARALLFL 3 7
SHIE 1/ INIUT aeTruT .

Vo 1 OAl H Qu 9 13 14 CEFAK
0l [ 09 (1 Gl [ [el [
SHIFT n Qu < F *

1OAD
) SFRIAL CLEAR|
INPUT
CLOCX
A R C D INHIRIT %
EE

SERIAL A B C D CLOXK CLOCK QI
INP INHIBIT
PARALLEL INPUTS
74LS240
We 26 1Y1 2A4 iYZ A3 1YS 2AZ  IV4 2A1
[20] [l D8] 71 6] 5] 51 sl 2] [0

2,

/

.
g

4

EIRERRCI R ERR KR EBREI RN

¢ 1AL 2Y4 1A° °Y3 1A3 °Y® 1A4 2Y1 GOSN
Yoo 2G  1Y1 2A¢ IYZ 2AS 1Y3S 2A2 IY4 2Al
]m[ Ilﬂl 18 Il7l IIGI llsl ]lll llﬂl 12 11

|

Z

7
S
&

LITTG

16

DITT T Tl Lel Do Tuol

1Al 2Y4 1A2 2Y3 1AS 2YE A4 2Y] GND

T4 LS 248

74 LS 273
B 8D 1D 7Q 8Q 8D 5D 5Q T1OK
(&) L) (el [l Dol (o] el (8 Do) [0
a5 a5 —
cK oK CKypCK
CLEAR CLEAR CLEAR CLEAR
— B4 v a4
> X = y .- ..
CLEAR CLEAR CLEAR CLEAR
CK: K CKP*™<PCK
Q Dt D Q

L o] TeJ LeJ

3D 4 4Q GhD

Le]
3Q

18
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7415 32

#+PD1990C
Nl
Mo 4B $A Sy L Al ) A NCOOA oD NG OB O Vi N N2 1 [ LT S SN
DNEEEIRRRIRIR ] [ [ [0 Do [9] [= W L] ] ] fw] 9] [+
1 T J
A oD 0B
b
5 > Botady Countor (B 8 P ClLoh 8 Gl wdes
? ? D
@ n‘” H()l
\ s I 1 |
MITF]L?JLT)L»H_»HFGJ) [llli’l 3|]4’]5|[6||7[ ]1[[2][3]]1[[5]]6 7
INJUT ROT ROZ NC V(o NL N €2 ¢l L0 SIB S DbIN G\D
7415367 B
we 6. A FY A 3Y  4A 4y 7406 AT313
[l o] fed [0 fod [o] [oe] [ v A EY  5A 5Y  4A Y T 9
q 5] (W] (7] (1] Go] ol [+ N
7
5 |[J> lI[J> | @ !
PFDDFD?JFD? [TITTTHT
(1 €] (4 -
JEJ DI LI DT LT LI L] DI GIT T LT eI L] o
G 1A Y A 2y A 3Y  GND 1A 1Y ZA 2Y 3A 3Y GND
tHoO80
7415373 545157
INPUTS INPUTS A”d !
ENABLE /—— OUTRUT ,——— OLTPUT
Vo 30 b D @ Qb oshog Vic STROBE 4A 4B 4Y  2a 2B 2y al2f] 2
{20] [e] [oo] (7] [oed (o] Lo} frd D] [ [te] [s] (] [t [oe] fu} fuo] [] ais] 3
Q £ D D qQ PR e R L 1 1 A 4
oF oF oF & G 4A 4B 4Y 2A 2B aisd 5
CLK(] 6
(] 7
p3(] 8
ps[] 9
De[]10
+sv[]u
D212
D713
po[] 14
pi1J15
~i]1s
™I[]17
HALT[ 18
MREQ[]19
TORGL_| 20
s P +PDB256
- ] [ [iz] ] el [e]
ENABLE A\ 4
o 0 & 1. ONU G 8 s W ]—M rpas[] ! 40 J1°A4
Ie 1 14 1 i 11 i ”Az[: 2 39:[’}\5
raI{] 3 mpms
Q @ v g Lo TS pPao(] 4 37( AT
G @ © ¢ w1 5 B JWR
- = - - 1 2 3 4 5 6 7 —
. SHiuN . U™ = Pt
o ] 7 3400
z 3 4 B € - & Al 8 33:][)1
@ D TDEMLENG 30 D g TCana9BP Ao 9 32[ e
NS NG pcv[: 10 31o3
741586 w] (5] ] (o] 2] (o) (o] feo] reslJu 1O aofana
PCs 12 291 15
Vg <H 4A 1Y H o 3A k)
b rararirs 413 28{JD6
) uil i
e [415 26 Jvee
rez s W
17 2417186
T I EI T T & s (] )
i Yen o (18 28185
LI CITJLIL] pry 1o 22030
meoRo s m e ri2 (20 21[Jrns

19




M/ —~ 3500
APD8B251 ¢ APDB253 64K D—-RAM #PD2113
"2C 1 2af J 01 ] N~ o1 v v ~ [0 N D weft NS Nal
m 2 27310 ] 2 23[R m~{]2 Hoow ms] 2 173 wr
Ak Pl AT I 22{ %D w3 Hgp o Wi} 18] wa
osnf] s 25 JRNC ] 4 2 JCs s NERY w3l 1HEJ s
md 2[R m] s 203w s 117 wo] M mEyt
[ ¢ o JRTS b2l 6 19310 w o Ay wif}e6 R 131 o2
w7 2 JOSR m 7 [ IS uys Wl w7 12f1 03
s [ IrE Sk no[] 8 1i7[Jou 1y e aJ Y g w
T~ e 20 JC T R [SENIR 16[J6ATE2 oo no’jﬁ
B 19 J XD outteJio s Jcr ma
on 18] MEMPDY GATro T 14 JGATE L
¢ ]2 17T op12 13JouT
w13 16| JSYNDF T
kXRDY[The 15 JTXRDY
2364 2764
—_—
Neg A 2V vir[( 1 280
Al2[] 2 M-ROM mjsxl/i a2 2 PROM ke BRI
ar[] 3 xlgcs2 T2 a3 263N
Asf] 4 25] ] A8 A 4 25} A8
as{] s 24§ A9 asf] s 21[J A9
- At 6 23] ]An A s 23] JAn
a3} 7 2[dor 307 > o1
A2[] 8 21 JA10 a2 s 2] o
At ¢ 20 JCE Al 20 JCF
Ao 10 197 A0 {10 1ol Jus
Do u 18[]1D6 or{Ju 18 Jor
pi1[]i2 175 oz(J12 171306
o213 1614 o33 e[ J305
GND[ 14 15[ ] D3 onpJs 15] Joa
APB6102R—001
PIN N [S1GNaL [PIN [ sTonat [ein el s1ona s m]stonat [ rivm]sional
@.@@@@@ 1 ST 1 Al4 21 | SRDY 31 | SACK 41 | ¥RB
@“...... 2 Do 12 A13 22 | ROIR 32 | RFIB 42 | TT3B
@, @@. 3 D1 13 Al 23 | ROAB 33 RF2B 43 | TT4B
q D2 14 SRFS 24 ROBB 34 WATB 44 SEC
‘@ @@ 5 D3 15 SRQ 25 | ROCB 35 RCMB 45 GND
@@ ME:‘:izFR @ 6§ D4 16 | Ar13 26 | RODR 36 TTFB 46 G\D
‘@ ) 7 DS 17 | AK14 27 | RSB 37 TTOB 47 Sl
TOP \IFW 8 N6 18 AR1® 26 | R<BR 3h TTiR 48 w2
@® @@ v g [V T B Y 2 R HC) A
fy @@ @ [ wl A5 20 | TOT | 30 | RSOR | 40 I WroB | 50 | RESH |
D, ®&® T
@@.@@@@ 51 w3 61 D 7 D
@@@@@@@ 52 Swyq 62 GAD 72 INTH
53 GND 63 rRO2B 73 N
54 FDI 64 RO3B
55 “\D 65 RDB
2016P 56 FDh2 66 Clh
M58725-15 57 SYSR 67 | RO4B
6116P—3 58 D3 68 MEX
59 | TOAB 69 GND
ar] ~ 2403V 60 | ®o1B | 70 | TAow
asl] 2 24)A8 ’
As{] 3 247 A9
A4[] 4 2R
a3 s 20 Cr1
2{] 6 1o Ao
A} 7 iz
A0l 8 13108
1o1] o 16107
1oz 1] 106
13 143105
ospi2 1331
. 20
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MZ-3500
1 t
'1; Exteriors
NO PARTS CODE PRICE | pEw | PART DESCRIPTION
T 1,CCABC1007ACZ2Z AY D | Front Cabinet assembly
2|GFTAFI001ACZZ AE N D_ | Lid for Graphic siot - B
3{HBDGB3004GESA AE D [Badge "SHARP" - - B
4 TLABZ1003ACZZ AB N D_ |Label "POWER - -
"5TLABZ1008ACZZ AA N D |Drive No label T T
6 QCNCWI00B8ACDO1 AC C Connector 2pin
_7]QPWBF1005AC22 AA N C |LED PWB o
_8JVHPGLIYPR2//—1 AC B Photo transistor - ]
3{GCABA1003ACZ2Z BM N D Bottom cabinet
10]GFTAU1005AC2Z22Z AL N D |t for ROM LS! 3 _
11 PSPAG1004ACZ2Z AC C Rubber spacer
[T12]|TLABZ1017ACZ2Z AC C__ {Label for I/0 port
16| XBPSF30P0O6KOD AA C_ |Screw
17 DUNT—1018ACZ22Z * * N E Power supply unit for 200V senes
DUNT—1035ACZ2Z * % E Power supply unit for 100V series
18|GCABBI1004ACZ7Z BG N D Top cabinet
19|GCOVHI001ACZ2Z AM N D | Siot cover
20/]LANGT1003ACZ2Z A X N C Fixing angle for MFD
21lLANGT1010ACZ2Z AE C Fixing angle for fan
72| LCHSM1008ACZZ AY C _[Chassis
23|[LX—LZ6023RC2ZZ AA C | Rwet
24| NFANPL1OO1ACZZ BM N B [Fan motor
25|RMEMR1002ACZZ * *x N E | MFD untt
6|GLEGPOO10UCZZ AB C I Rubber foot
27[XBPSD30P0BKSO AA C_ |Screw
28 XBPSD40PO6KSO AA C _ IScrew
29[LX—BZ1001ACZZ AC C  IScrew
30(XBPSDA4OPO6KOO AA C  [Screw
31 {XBTSCA40P06000 AA C__ [Screw
32[XBTSF40P08000 AA C_ [Screw
3[XCPSD40P12000 AA C_ |Screw
3iPHOG—1001ACZ2Z AC N (o Rubber cushion
B{GFTAF1002ACZZ AE D [Cover
3|LHLDW6655RCZZ AB C Wire holder
37/QLUGLDOOG6UCZZ AB [o] Lug termwmal
3B|XBPSD30P30KSO AA C_ |Screw
39]VRS—PT3LB330J AC C | Resistor (30W 330 +5%)
40| LHLDW6655RCZZ AB C__ | Cord holder
4 | PSLDM1003ACZ7 AP C | Shield for MFD
TLABZ1400CCZ2Z AA C_ |Label
— — - -
- — B —
1
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Mz-3500

2] PWB & Fixing angles

NO PARTS CODE BRICE | Ew | PART DESCRIPTION
[ 1] JKNBMOOO04PAZZ AC N C_ |Knob for VR ~
T T2]UANGS1006ACZZ AF N C_ [Fixing angle for speaker — .
T 31LANGK1007ACZZ AB N C __ [Fuoung angle for speaker T
" 4]QCNCW1008ACDO2 AF C | Connector T
5 TQSW—K1007ACZ2Z AE N B [ HALT switch
6|RVR—A5452QC2722 AF B Varniable resistor
7IVSPOOBOP—608N AN C | Speaker
8§ XBPSD3OPO6KOO AA C__ | Screw
DUNTK1082ACZ2Z * % E | CPU PWB unit (Model 3541)
9/DUNTK1083ACZ2Z * % E [ CPU PWB umit (Model 3530)
DUNTK1064ACZZ * x E _[CPU PWB unit (Model 3540)
| 11 |[DUNTKI1060ACZZ * * N E |[MFD I/F PWB umit
12|GFTAR1003ACZ22Z AD N D Cover for R$232C 1/0 slot
13|]GFTARI004ACZ2Z AC N D__ | Cover for 1/O slot
15| LHLDZ1001AC2Z2Z AD N C__ | Guide for PWB
16| QCNW—1003AC22 AK N [o] Connector for ight pen
17{QCNW—1004AC22 AM N C Connector for key board
18{QCNW—1047AC22 AM N C Connector for CRT—1
19|]QCNW—1044ACZ2 AM N C Connector for CRT—2
20 XBBSC26P04000D AA C_ [Screw
21| XBBSC30P0600D AA C_ | Screw
22 XBPSD30PO6KSO AA C_ |Screw
23/ XUPSD26P06000 AA C | Screw
24[LANGQ1004AC2Z2Z AH N c Connector A" angle
25|LANGQ1005AC2Z22Z AF N [ Connector "B angle
26, PCUSGIOO01ACZZ AA N C__[Cushion for PWB
27{PZETY1001AC2Z22 AE N [of Insulator for MFD
28| QCNCM1002AC2Z2Z AQ C__|Connector
29| QCNW—1007ACZ2Z AX N [ Connector (18pin)
3| XBPSD30P10000 AA C_ [Screw
XBPSD40OPOBKSD AA C _ [Screw
31 [XNESD30—24000 AA C_ INut
32|PHOG-1002ACZ2Z AC N C__ [ Rubber cushion
33| XNESD30—24000 AA C_ INut
JA|LHLDF6648RCZZ AB C | Holder
35|PCUSGI001ACZZ AA N C | Rubber cushion for PWB

e
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M2-3560

'3 Connector

NO PARTS CODE A W R v DESCRIPTION
1]0CNCP6041QC2Z2Z AW o Connector
2/QCNCP48410C2ZZ AT C | Connector
3IQCNCWI1001ACZ7Z AZ C Connector -
"4 QCNCM1004ACZ7Z AQ C __|Connector - —
"5 QCNW—1007AC27Z A X N C Connector - T T
9 QCNCWO0207HCZZ AK C__| Connector
T10IQCNCMIO09ACZH | AC €| Connector B
[ " 11/QCNCMIO009ACZ, AC C | Connector
- 12, QCNCM1009ACZB AA C | Connector T
13;QCNCM1009ACZG AC C | Connector
| 14'QCNCM1009ACZE AB C __ {Connector
16| QCNCWI1008ACO1 AC C Connector
17IQCNCW1008ACD02 AF C Connector
18| QCNW—1047ACZZ AM N C__ | Connector for CRT—2
19! QCNW—1044ACZ2Z AM N C Connector tor CRT—1
20 QCNW—1004ACZ2Z AM N C Connector for key board
21]QCNW—1003ACZ2Z AK N Cc Connector for light pen
6| LHLDF6648RCZZ AB C | Hoider
!
]
|

5 U




MZ-3500

[4] Others

NO. PARTS CODE B | | RaRT DESCRIPTION
1/RMEMR1004ACO7 B A D Master media
95{UBNDA100B8CCZ2Z A A D | ACCord band
10 SPAKA1003ACZ2Z AZ N D__ | Packing cushion -
13[SSAKH3002KCZZ AD D Plastic bag

L

CPU PWB

NO. PARTS CODE B | e | AR DESCRIPTION
1/LANGQ1004AC2Z2Z AH N C Connector A" angle
2{LHLDF6648RCZZ AB C_ |Holder
3{QCNCWO0207HCZZ AK C_[Connector
4|QCNCWI1001ACZZ AZ C__ | Connector
5|QCNCM1009ACZ8B AA C__ | Connector
6]QCNCM1003ACZE AB C Connector
7{QCNCM1009ACZG AC C [ Connector
8[QCNCMIO009ACZH AC C__ | Connector
9/QCNCM1009ACZ AC C | Connector
10[QCNCP4841QC22Z AT C Connector
N]QCNCP6041QCZ7 AW C | Connector
12[]QS0CZ6414AC2Z2Z AD C | IC socket (14pin)
13]Qs0CZ6416ACZ2Z AD C__ [IC socket (16pin)
14{Qs0CZ6424AC22Z AE € |IC socket (24pin)
15/]Q50CZ6428AC27Z AE C__ [IC socket (28pin)
16]QSO0CZ6440ACZ2Z AG C | IC socket (40pin)
17{QSw—210025CZ2z AZ B |Dip SW
18|[QSW—220055C22Z AK B |Dip SW
19|QSW—29660KC27Z AR B | Dip SW
20[RC—KZ1018CCZ2Z AE C_[Capacitor
21|RCRS—1001ACZ2Z AU N B | X—Tal (39 32MHz)
22{RCRS—1002ACZZ AU N B [ X—Tal(32MHz)
23]RCRS—1003ACZZ AU N B | X~—Ta! (2 45MHz)
24|RCRSP1003CCZZ AT B |[X—Tal (32KHz)
25|RMPTC4333QCKB AC C | Block resistor (1/8W 33KQXx4)
26|RMPTC4682QCK8SB AC C Block resistor (1/8W 6 8K X 4)
27]RMPTC8333QCKB AD B |Block resistor (33KQX8 1/8W *109%)
28|UBATNI1O0D01ACZZ AS N A |Battery
29|VCCSPULIHL100D AA C_ [ Capacitor (50V 10PF)
30|VCCSPULIHL330J AA C__ | Capacitor (50WV 33PF)
31]VvCCSPU1IHL470) AA c Capacitor (50V 47PF)
32{VCEAAAICWI06Q AB C |Capacitor 16WV 104F)
33{VCEAAAICWI107M AB C Capacitor (16WV 1004F)
34 VCEAAAICW3I36M AB C I Capacitor (16WV 33xF)

35| VCEAAAIEWIO6M AB C_ [ Capacitor (25WV 10.F)
6]VCEAAALIEWIO/M AC C__[Capacitor (25WV 1004F)
JFIVCEAAALTEWZ227M AC C | Capacitor (25WV 2204F)
IBI{VCEAAALTHWI105M AB [ Capacitor (50WV 1 0yF) .
B|VCEAAALIHW3I35M AB C Capacrtor (SO0WV 3 3,F)
AW|VCEAAAIHWAI5M AB C__ | Capacitor (50WV 4 74F)
A |VCKYPAIHB6S81K AA C__ | Capacitor (50WV 680PF)
2]VCKYPAIHBG6B81K AA C__ | Capacitor (50WV 680PF)
43/VCKYPU1HB221K AB C__|Capacitor (50WV 220PF)
4|VCKYPU1HB561K AA C__ [ Capacitor (50WV S60PF)
45|VCTYPAINX104M AB C__|Capacitor (12WV 0 104F)
46| VCTYPAINX104M AB C Capacitor (12WV 0 10uF)
47]VCTYPUIEX103M AB C | Capacitor (25WV 0 010.F)
48]/VHDDS1588L1—1 AD B [Diode (151588L1)

49[VH 1 HM472114—1 AU 8 _[iC

50 [ VH I HM6116P3—1 BN B_[IC

51 [ VA1 LHOOB8O0A/—1 AX B_[IC
52{VHIM58725P—15 AZ 8 liC
53]VHIM74LS00,/—1 AL 8 |IC
S4IVHiIM74LS02/—1 AE B iIC
5(VA1M74L503/—1 AE B |IC
%5 |{VHiIMT74LS04,/—1 AE B_{IC
57[VAiM74LS08/—1 AE B_[IC
58|VHIM74LS10/—1 AE B [Ic
59|VHiIM74LS125—1 AH B8 |IC L
60|VR M74L5138—1 AK B _|IC
61 |VH i M74L5139—1 AL B liC
62[VAH I M74L514,/—1 AM B_{IC B

63/ VH IM74LS5157—1 AK B [iC_
64| VH M74LS5166—1 AL B _[iC -
65| VH M74L5244—1 AM B lIC
66 |VH I M7415245—1 AR B |IC

67 [VH IM74LS5273—1 AP B_lIC -
6BIVHIM74tL5832,/—1 AT B IC
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Mz-3500
51 CPU PWB
NO PARTS CODE o | EARK DESCRIPTION
BIVR IMIALS367—1 8 [i1C
0[VAIM74L5373—1 B__iC
T 71 [VH. M74LS574,/—1 B |IC
T2IVH i MT74LST75/—1 | B (]
[ 73, vH . M7i41586/—1 B_|iC
VA I MI4L1593,/—1 | - B |IC
TBIVAIGNT 404N/~ g i1c
76 VH ISN7406N/—1 8 |IC
77{VH i1 SN74157N—1 B IC
F8IVH L SNTS1BEN—1 B8 iC
73 VHiSN75189A—1 B IC
80|VH I SP65102C002 8 IC
S1|VH 1 S5P6102C003 B8 iC
82{VH.:SP6102R0OO01 B 1C
83|{VHITA7313AP—1 B8 IC
B4 VH 1 TCAD49P/—1 B {iC
85[VHIiUPD1990ACC 8 |[o]
86| VH I UPD7220D—1 B IC
87 IVH UPDB8255,/—1 B \C
VH 2764//AC01 B LS| PROM—1PL
g | VHI2764/7AC02 8 [LSI PROM—CG (English)
VR 12764//AC03 8 [ LS| PROM—CG (Germany)
VH:12764//AC04 B LS| PROM—CG (French)
89/ VH 1 4164~—150—H B IC
|VHIB8251AC//—1 B |IC
“ 91| VH18253////—1 8 o
QRIVHPGL3IPR2//—1 B8 Photo transistor GL3PR2
93] VRD—ST2EY331) C Resistor (1/4W 3300 J))
94 VRD—ST2EY470J C__| Resistor (EX 110V,220V only) (1/4W 470 +5%)
95| VRD—RVZ2EYO000J C__[Resistor (1/4W _5%)
%|VRD—ST2EY1013 C Resistor (1/4W 1000 *5%)
97{VRD—ST2EY102J o Resistor (1/4W 1KQ)
98| VRD—ST2EY103J [ Resistor (1/4W 10KD)
99 {VRD—-ST2EY1041 C Resistor (1/4W 100KN *+5%)
10| VRD—ST2EY222J C__ | Resistor (Japan only) (1/4W 2 K0 +5%)
101/ VRD—ST2EY331J [o Resistor (1/4W 3300 J)
102 VRD—-ST2EY332)) C Resistor (1/4W 3 3K0O +59%)
I03]VRD—ST2EY333J [o Resistor (1/4W 33KD)
10| VRD—ST2EYS561J C Resistor (1/4W 5600 J)
105 VRD—RVZ2EY6EB82]) [o Resistor (1/4W 6 8Kl +597)
106 VRD—SU2EY152 C Resistor (1/4W 1 5KQ1 3)
107{VRD—SU2EY470 C Resistor (4702)
J0B}]VRD—~SU2EYb6811] C Resistor (1/4W 6800 J)
19[VRD—SU2EY821J C Resistor (1/4W 8200 +59%)
110 VRD—SU2EYB822J [ Resistor (1/4W 8 2KQ? +59%)
111]VS2SC458KC/~1 B Transistor
112 XBPSD30POBKSO [ Screw
113 XBPSD30P08000O C Screw
— ——— o
{
(6] Power supply unit
NEW | PART
NO PARTS CODE MARK | RANK DESCRIPTION
1/0AE30216904// N 8 IC (UPC78M12H)
2/0AE30263025// N B Transistor (25C1815—Y)
3{0AE30263025// N B Transistor (2SC1815~Y)
4/0AE30109066,// N B Transistor (25A733—-Q)
5{0AE30109066// N B |} Transistor (2SA733—0Q)
6 0AE30258784// N B8 Transistor (25C2750—L)
7/0AE30221517// N B Transistor (25A965—Y)
B8|0AE30221520// N B Transistor (2SC1627-Y)
9[0AE30263025// N B Transistor (25C1815-Y)
10/ 0AE30362052// N B Transistor (25A1015—-Y)
1NiDAE30263025// N B Transistor (25C1815~Y)
12|0AE30263025// N B Transistor (2SC1815~Y)
13/0AE30263025// N B Trangistor (25C1815—Y)
Pld 0AE30109066// N B Trangistor (25A733—-0Q)
15{0AE30109066,// N B Transistor (2SA733-0)
6/|0AE30279844// N B Transistor (2SA1020—Y)
17|0AE30167370// N B Transistor (25C2334—1)
18|]0AE30221546,// N B | Transistor (25C2655—Y)
19]0AE3026302 S/ / N B Transistor (2SC1815~Y)
20{]0AE30269430// N B Transistor (S10SC4M)
21 0AE30261658,// N B | Zener diode (HZ9L—A1)
| _22]0AE301218%847// N B Diode (152348H)
23{0AE30499831// N 8 Zener diode (HZ11L—B1)
2]0AE30362081,// N 8 Zener diode (HZ7L —C2)




MZ-3500

(6] Power supply unit

NO. PARTS CODE PRCE | NEw | AR DESCRIPTION
2%10AE30121921Y// AC N B Diode (152076A—FEC) D00S
261 0AE30121921// AC N B Diode (152076A - FEC) D006
27l0AE30379029,// AD N B Zener diode (HZ7L —B82) D007
280AE301219%21,// AC N 8 Diode (152076A—FEC) D008
29{0AE30121921// AC N B Diode (152076A - FEC) D)9
W/0AE30200774,// AG N B Diode (30DF —1) D010
31|0AE30200774,// AG N B Diode (30DF — 1) D011
32{0AE30379029,// AD N B Zener diode (HZ7L—32) D012
33{0AE30250326.// AG N B Diode (10DF—1) D013
34]0AE30121921// AC N B8 Diode (1S2076A-FEQC) D014
3%|0AE30159870// AY N B8 Diode (S10VB10) RC001
B|O0OAE30121866// AN N B Diode (184B1) RCOQ2
7|0AE30165262.// AH N B | Thynistor (03PO5M) THOO1
| QAE30511353/77 [ AP N € |Capacitor (0 22,F 250V) €001

0AE30272391,//7 | AP N C_ | Capacitor (0.1, 125V) €001
3 0AE30509721/7 | AG | N € |Capacitor (DE1107E222M250VAC) €002
4W|0AE30509721,// AG N C Capacitor (DE1107E222M250VAC) C003
4110AE30523370// AP N [ Capacitor (KM50VRSN10000HR) C004
42{0AE30143572// AC N C Capacitor (50F25102K) C00S
43{0AE30143572// AC N C Capacitor (50F2S102K) C006
MI0AE30120650// AG N C Capacitor (50F2S5154K) C007
4510AE30169653,// AC N C Capacitor (50ULB10—M) C008
46{0AE30227236// AD N C Capacitor (10ULB220—M) C009
47{0AE30120524// AC N C Capacitor (50F25223K) C011
4810AE3ID0129460// AC N C Capacitor (50F25103K) C012
49(0AE30129460,// AC N C Capacitor (50F2S103K) C013
50| 0AE3012946077 | AC | N C[Capacitor (50F25103K) co14
S1|0AE30280671// AE N C Capacitor (35ULB33—M) CO015
S2|0AE30165576// | AG N C | Capacitor (10ULB1000— M) (CO16
53] 0AE30165576/7 | AG | N C_[Capacitor (LOULB1000—M) [C017
54[0AE30169653/7 | AD | N C[Capacitor (S0ULB10— W) co18
55| 0AE30169653/7 | AD | N C | Capacitor (50ULB10—M) Co19
6| 0AE30120524,// AC N C Capacitor (50F2S5223K) €020
570AE30164409/77 | AC ] N C [ Capacitor (50F25332K) [C021
S8[0AE30120456/7 | AC [ N C [ Capacttor (50F25472K) [C022
59| 0AE30129460/7 | AC | N C [ Capacitor (50F25103K) C023
60| 0AE3012045677 | AC | N C [ Capacitor (50F25472K) [C024
61][0AE30170008/7 | AG | N C | Capacitor (250LB330—M) €025
62|0AE30170008/7 | AG | N € [Capacitor (25ULB330—M) (C026
63{|0AE30213525,// AG N C Capacitor (35ULB220—M) [C027
64| 0AE30195258// AG N C Capacitor (25U1LB220—M) [C028
65 [0AE30120524/7 | AC [ N C_ [Capacitor (50F25223K) €029
66[0AE30120524/7 [ AC | N C [ Capacitor (50F25223K) €030
67| DAE3016440977 | AC | N C [ Capacitor (50F25332K) [CO31
68|0AE30116729//7 | AK N C | Resistorr (TMIOK(PVB)B 2K0)) {RVOO1
69]0AE30116729,/7 | AK N C__ | Resistorr (TM10K(PVB)B 2KQ) {RV002
70 VRS—PT3AB102J AC N C Resistorr (RS1FB 1K) ROO1
71]VRS—PT3DB152K AB N C Resistorr (RS2FB 1.5K0J) R0O02
72IVRD—ST2EY152) AA N C Resistorr (CR25 1.5K0QJ) RO03
73]VRD—ST2EY333J AA N C Resistorr (CR25 33KQJ) [ROO4
74 VRD—ST2EY333) AA N C Reststorr (CR25 33K ROO5
75| VRD—ST2EY152) AA N C Resistorr (CR25 1.5KQJ) ROQ6
72610AE30491169,// AE N C Wire resistor RO07
77| VRD—ST2EY100J AA N C Resistor (CR25 1004 F) R0OO8
78{VRD—ST2EY102J) AA N C Resistor (CR25 1KJ) R0O09
79|0AE30508049,// AG N C Resistor (MDS 05N 5.60) RO10
80| VRD—ST2EY4R7 AB N C Resistor (CR37 4.7Q0)) RO12
81|0AE30501868,// AC N C Resistor (RS1FB 630J) RO13
82|0AE30143284// AC N C Resistor (MR25 470QG) [RO14
83[VRD—ST2EY331J AA N C Resistor (CR25 33004 F) RO1S
84| VRS—PT3AB100J AB N C Resistor (RS1FB 10QJ) RO16
8 |VRD—ST2EY272) AA N C Resistor (CR25 2.7K(1J F) RO17
86 |VRD—ST2EY102J AA N C Resistor (CR25 1KQJ F) RO18
87|VRD—~ST2EY391) AA N C Resistor (CR25 3900J F) [RO19
88|VRD—ST2EY471 AA N C Resistor (CR25 47001J) [RO20
8 [VRDOD—ST2EY331) AA N C Resistor (CR25 33004 F) RO21
WNIVRD—ST2EY182) AA N C Resistor (CR25 1.8KQJ F) R0O22
91[VRD—ST2EY152) AA N C Resistor (CR25 1.5KQJ F) R023
Q2i{VRD—ST2EY222) AA N C Resistor (CR25 2.2KQJ F) R0O24
93!VRD—ST2EY102) AA N C Resistor (CR25 1KQJ F) R0O25
94IVRD—ST2EY222) AA N C Resistor (CR25 2.2KNJ F) R0O26
95 |VRD—-ST2EY681J AA N C Resistor (CR25 68001J) R0O27
% |VRD—ST?2EY220) AA N C Resistor (CR25 220J) RO28
97{VRD—ST2EY102) AA N C Resistor (CR25 1KQJ F) R029
9BIVRD—ST?2EY102)J AA N C Resistor (CR25 1KQJ) [RO30
99 IVRD—ST2E£Y331) AA N C Resistor (CR25 330QJ) RO31
100{VRD—ST2EY331J AA N [ Resistor (CR25 33002J) RO32
101 0AE30490940,// AE Wire resistor RO33
102 VRD—ST2EY390J AA N [ Resistor (CR25 390J F) RO34
103/ VRD—ST2EY1511] AA N C Resistor (CR25 1500] F) RU35

8_
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10 MZ1R0O3 (Graphic board)
PRICE | NEW | PARTY
NO PARTS CODE RANK | MARK | RANK DESCRIPTION
1|DUNTKI1025ACZ2Z * % N E_ | PWB unt R
2|SPAKA1013ACZ2Z AH N C | Packing cushion i -
31SPAKC1078ACZ2Z AK N C _ | Packing case ~ - B __—l
4{XBPSD40P0600D AA N C_ !Screw -
5| TSELFO003PAZZ AA D | Sealing label o -
6{LANGT1008AC2Z2Z AF N C Angle
7/]Q50CZ6416AC212 AD C 1C socket
8{QSOCZ6440ACZZ AG C LS! socket -
9IRC—CZ21000QCZ2Z AB C Capacitor
I0|]RC—SZ2001HCZ2Z AF C Capacitor
11|VCEAAUICWIOIM AB €| Capacitor (16V 1004F)
12[VCEAAUICW336M AB C_ | Capacitor (16V 334F)
I3]VCEAAUILIEWIO/M AB C | Capacitor (25V 1004F)
1| VCKYPAIHB331K AA C | Capacitor (50V 330pF)
I5|VCTIYPAINXLO04M AB C_ | Capacitor (12V 0 14F)
16]VHERDS 6ES5/—1 AC 8 Zener diode
17/]VHIM5K4116P—2 AP B8 LS| RAM
18]VHiIM74LS00/—1 AE 8 [ic ]
19/ VHIM74LS157—1 AK 8 IC
200|VH I M74LS166—1 AL B8 IC
21{VHIM74LS244—1 AM B IC
2|{VHIM74LS5273—1 AP B LC
23[VHIM741LS367—1 AH B IC
24]VH IM7415373—1 AQ B IC
25|VHISN7404//—1 AE 8 IC
26{VHi1UPD7220bD—1 BS 8 LSt
27 VRD—ST2EY101J AA C__ | Resistor (1/2W 1000)
28]VRD—ST2EY10631) AA C | Resistor (1/2W 10KQ)
29| VRD—ST2EY331J AA C Resistor (1/2W 330Q)
30{VRD—ST2EY332J AA C Resistor (1/2W_3 3KN)
31{]VRD—SU2EY470J AA C Resistor (1/2W 470)
32/VRS—PT3DB68OK AB C Resistor (2W 680)
33/VS2SA673—D1-—-1 AC B Transistor (2SA673D)
M4i{XBTSD30P04000 AA C Screw (30X%4)
11 MZ1R06 (RAM board)
PRICE | NEW | PART
NO. PARTS CODE RANK | MARK | RANK DESCRIPTION
1{LBNDJOOBI9FCZ2Z AC D Clamp band
2|SPAKA1016AC2Z22Z AF N D Packing cushion
3|SPAKC1082AC2Z27Z AH N D Packing case
4T INSJ1009AC2Z7Z AE N D fnstruction book
S{TINSM1I017ACZ2Z AG N D Instruction book
6]QSOCZ6416ACZZ AD C IC socket
7/VCEAAAICW4T76M AB [ Capacitor (16V 47u4F)
BIVCTYPAINX104M ' AB C Capacitor (12V 0 14F)
9 VH IM74LS367—1 AH | B i€ B
W0[{VHISN74157,/—1 AH B8 _liC )
11[VH14164—150—H AZ T B [LSIDRAM
12[VRD—RV2EY101J AA C [ Resistor T
13]DUNTK1028AC22Z * * PWB unit
-t
|
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B Index

PRICE| NEW | PART ! PRICE | NEW | PART
PARTS CODE NO. | RANK |MARK | RANK | _PARTS CODE NO. | RANK | MARK | RANK
(C] QCNCMIDO09ACZE 5- 6| AB C
CCABC1007ACZ2Z 1- 1] AY D QCNCMID09ACZG 3- 13| AC C
(D] " 5 71 AC C
DUNT—1018ACZ2Z 1- 7] x*% | N E QCNCMI1009ACZH 3- 10| AC ¢
DUNT—1035ACZ2Z 1- 17 ] *+# 1€ ~ " 5- 81 AC c
DUNTK1025ACZ2Z [10- 14 ** | N | E T T 9- 101 ; AC C
DUNTK1028ACZZ [11- 13] %% CNCM1009ACZ - 11| AC C
DUNTK1060ACZZ 2- 11| ** | N E " 5~ 9| AC C
DUNTK1064ACZZ 2- 9] xx E QCNCMI003ACZJ 9- 102 | AC C
DUNTK1082ACZ22 2- 9] x» E QCNCP4841QCZ2 3 2| AT C
DUNTK1083ACZ2Z - 9] x= E " 5- 10| AT C
DUNTK10B5ACZZ 9- 8| *x £ QCNCP6041QCZ2 - 1] AW C
[G] " 5- 11| AW [4
GCABAL1001ACZZ 9- 16| AS| N D QCNCW0207HCZ2Z 3 9] AK C
GCABAI1003ACZZ 1- 9 BM| N D ] 5- 3] AK C
GCABB1002ACZZ 9- 3| ARI N D QCNCWI1001ACZ2Z 3- 3] AZ c
GCABB1004ACZZ 1- B BG| N D I 5 4] AZ [
GCOVHI001ACZZ - 9 AM| N D QCNCWI006ACZZ 9- 103 ] AD C
GFTAF1001ACZZ - 2| AE| N D QCNCW1007ACZZ 9- 104 | AE C
GFTAF1002ACZ2Z 1- 35| AE D QCNCWI1008ACD1 1- 6] AC C
GFTARI003ACZ2 2- 2| AD| N D " 3- 16| AC C
GFTARI004ACZ2Z 2- 3| AC| N D QCNCWI008ACO2 2- 4| AF C
GFTAU1005AC22Z - 10 AL | N D ] 3- 17| AF C
GLEGG1001ACZZ 9- 18| AA| N C QCNW—1001ACZZ - 13| BB B
GLEGPO010UCZZ 1- 26| AB C QCNW—1002ACZ2Z 9- 14| AP C
GLEGP1001CCZZ 9- 19| AB C QCNW—1003ACZ2Z 2- 16| AK| N C
GSTN—1001ACZZ 9- 17| AEL N D " 3- 2| AK | N [
[H]) QCNW—1004ACZZ 2~ W[ AM| N C
HBDGB3004GESA 1- 3] AE D " 3- 20 AM| N C
” - 1| AE| N D QCNW—1007ACZZ - 9] AX] N C
[4) ” 3 6| AX| N C
JKNBMOOO4PAZZ 2- 1| AC| N c " 8- 6| AX| N C
[D] QCNW—1044ACZ22Z 2- 19| AM| N C
LANGK1007ACZZ 2- 3| AB| N c 7 3 19 AM [ N C
LANGQ1004ACZZ 2- 24| AH| N C QCNW—1047ACZZ 2- 18] AM| N C
" 5- 1| AH| N C " 3- 18] AM| N C
LANGQ1005ACZ2Z - 51 AF | N C QLUGLD006UCZZ 1- 37| AB C
” 8- 1] AF | N [9 QP IN—2005SCZ2Z 8- 7| AA C
LANGS1006ACZ2Z 2- 2] AF | N C QPWBF1005ACZZ - 7[AA ] N C
LANGTI1001ACZZ 9- 0] AG C QS0CZ6414AC2Z2Z 5- 12| AD C
LANGT1002ACZZ 9- 15| AC C QSO0CZ6416ACZ2Z 5 13| AD C
LANGT1003ACZ2Z 1- 20| AX | N C 7 1- 7] AD C
LANGTI008ACZZ [10- 6| AF | N C ” 11- 6] AD C
LANGT1010ACZZ 1- 21| AE C Qs0Cz6424AC22Z 5- 14| AE C
LBNDJOOOSFCZZ |11- 1| AC D QS0CZ6428ACZ22Z 5- 15| AE C
LCHSMI1008ACZZ 1- 2| AY C QS0CZ6440ACZ2Z 5- 16| AG C
LHLDF6648RCZZ 2- %[ AB C " 8- 8| AG C
" 3- 26| AB C ] 9-105]| AG C
” 5- 2| AB C " 10- 8] AG C
LHLDW6655RCZZ 1- 36| AB C B | QSW-K1002ACZZ 9- 43| BU | N E
" 1- 40| AB C QSW—~K1003ACZ2Z 3- 43 BU | N E
LHLDZ1001ACZZ - 15| AD| N C QSW—K1004ACZ2Z 9- 43| BU | N E
LPLTP1001ACZ2Z 9- 5| AC[ N D QSW—K1005ACZ22Z 9- 3| BU | N E
LPLTP1072CCZZ 9- 4] AD D QSW—K1007ACZ2Z - 5| AE] N B8
LX—BZ1001ACZ2Z 1- %[ AC C QSW—S1006ACZZ 9- 9| AF B
LX—LZ6023RCZZ 1- 23] AA C QSwW—210025C2Z22 5- 17| AZ B
[N] QSW—22005S5C22 5- 18] AK B
NFANP1001ACZ2Z - 4| BM| N B QSW—29660KCZ2Z 5- 19| AR B

{P] [(R)
PCUSG1001ACZZ 2- 26| AA| N C RC—CZ1000QC72Z 8- 9| AB C
” 2- B[ AA| N C " 9- 106 | AB [4
” 8- 2| AA| N C " 10- 91 AB C
PCUSUL003ACZ2Z 9- 100 | AA [ RC—~KZ1018CCZ2Z 5- 20| AE C
PHOG—1001AC2ZZ - 3| AC| N C RC—S22001HCZZ [10- 10] AF C
PHOG—1002ACZ2Z - R AC ] N [ RCRS—1001ACZZ 5- 21| AU | N B8
PSLDMI001ACZZ 9- 11| AN [¢ RCRS—1002ACZZ 5- 2] AU N B
PSLDMI003ACZZ 1- 41| AP C RCRS—1003ACZZ 5- 23] AU N B
PSLDP1001ACZZ 9- 23| AB C RCRS—1004ACZZ 9- 107 | AG B
PSPAG1004ACZZ 1- 11| AC C RCRSP1003CCZZ 5- 24| AT B
PSPAX1001ACZZ 9- 71 AB C RMEMR1002ACZZ I- 25| **x | N E
PZETY1001ACZZ - 7] AE | N C RMEMR1004ACO7 4~ 1| BA D
I 8- 3| AE N c RMPTC4331QCKB 8- 10| AB B
{Q) ) RMPTC4333QCKB 5- 25| AC [
QCNCM1002ACZ2Z 2- 28] AQ [ RMPTC4682QCKB 5- 26| AC C
7 8- 4| AQ c | RMPTCB8333QCKB 5- 21| AD B
QCNCMI1D04ACZZ 3- 4 AQ c . |[RMPTC83330QCK) 9- 108 | AD C
" 8- 5] AQ [ RVR—A5452QC77 - 6| AF 8
QCNCM1009ACZB 3- 121 AA C RVR—MC3210QCZ2Z 8- 11| AH C

u 5 51 AA C i Is]
QCNCMIDO9ACZE 3- 14{ AB C T PLKAIOO03ACZZ 4- 10| AZ ]| N D
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NEW [ PART PRICE| NEW | PART
| ParTS copE J NO  oan |MARK | RANK | PARTS CODE NO | RaNK | MARK | RANK
'SPAKAIO04ACZZ  9-109] AG D VHI HM472114—1 5- 49| AU B
SPAKAIODO0SACZZ | 9-110| AB D  VH I HM6116P3—1 5 50| BN B ~
SPAKAIOI3ACZZ 10 Z| AH | N c  VHILHOO0B80A/—1 5 51| AX B
[SPAKA1016ACZZ 11- 2] AF | N D VHIM5K4116P—2 |10- 17| AP B
[SPAKA1045ACZZ | S i1l AP | N D VHiM58725P—15 5- 52| AZ B
SPAKA1127ACZZ | 9 12| AD | N D (VHi M74LS00/—1 5 53] AE B
[SPAKC1033ACZZ ' 9 3| AP | N D % 10- 18] AE B
SPAKC1035AC2Z | 9-1U3[ AP [ N D VHIM74LS02,/—1 5- 54| AE B
SPAKC1037ACZZ | 9- 13| AP | N D v 8- 25| AE B8
SPAKC1039ACZZ | 9-113] AP | N D VHIM74LS03/—1 5- 5 | AE B
SPAKC1078ACZZ 110- 3| AK | N C VHIM74LS04/—1 5- 5 | AE B
SPAKCI1082ACZZ |11- 3| AH| N D VHIM74LS08/—1 5 57| AE B
SPAKF1104ACZZ | 9-114]| AD D ] 8- 2| AE B
SSAKH3002KCZZ | 4 13| AD D VHIM74LS510/—1 5- 58| AE B

[1) Yy 8- 27| AE ]
TiNSJI009ACZZ [11- 4| AE | N D VHIM74LS125—1 5- 59| AH B
TINSMIOI7ACZZ |11 5] AG| N D VHIM74LS126—1 8- 28| AH B B
TLABJ1769CCZZ | 9-115] AA D VHIM74L5138—1 5 60| AK B8
TLABZ1002ACZZ | & 2| AA| N D VHIM74L5139—1 5- 61| AL B
TLABZ1003ACZZ - 4| AB | N D VHIM74LS14/—1 5- 62| AM B
TLABZ100BACZZ 1- 5] AA| N D VHIM74LS157—1 5- 63| AK B8
TLABZ1017ACZZ 1- 12| AC C ] 8 9] AK B
TLABZ1400CCZZ | 1- 41| AA [ v 10- 19 | AK B8
TSELFOOO03PAZZ |10- 5| AA D VAIM74LS161—1 8- 30| AH B
TSPC—1010ACZZ | 9 20| AC | N D VHiM74LS5163—1 8- 31| AH B
TSPC—1011ACZZ | % 20{ AC ! N D VAIM74L5166—1 5- 64| AL B
TSPC—1012ACZZ | 9 201 AC | N D 7 10- 20 AL B
TSPC—1013ACZZ | % 20| AC| N D VHiIM74L521/—1 8- 2| AD B

[u) VHIM74LS221—1 8- 33| AH B8
UBATNIDO1ACZZ | 5 28| AS | N A VAIM7T4LS244—1 5- 65| AM B
USNDAIOOBCCZZ | 4 9] AA D v 10- 21| AM B

(vl VHiIM74L5245—1 5- 66| AR B
VCCCPUIHRH201J 8- 12| AB C VHiM74LS27/—1 8- 34| AF B
VCCCPUIHHG680J) | 8 13| AB c VAIM74L5273—1 5- 67| AP B
VCCSPUTHLIOOD | 5 29| AA C 7 8- %[ AP B

" 3116 | AA C W 10- 2| AP B
VCCSPULHL330J 5 30| AA c VHIM740L5293—1 8 % | AG B8

" 8- 14] AA C VHiIM74L532/—1 5- 68| AF B
VCCSPUIRLA70J | 5 31| AA C 7 8 37| AF B

] 8- 15| AA C VHIM74LS367—1 5- 69| AH B i

] 9- 117 [ AA 3 1] 10- 3| AH B8
VCEAAAICWIO06Q | 5- 2| AB C 7 1I- 9| AH B
VCEAAAICWIO/M | 5 33| AB ¢ VHIM74LS5373—1 5- 70| AQ B

" 8- 16| AB C v 10- 24| AQ B
VCEAAAICW336M | 5- M4 | AB C VHIM74LS74/—1 5- 71| AG B
VCEAAAICW4AT6M |11- 7| AB c ] 8- 38! AG B
VCEAAAIEWIO6M | 5 35| AB C VHIM74LS575/—1 5- 72| AE B8
VCEAAAITEWIOIM | 5- 36| AC [ VHIM74L586/—1 5= 73| AF B
VCEAAAIEWZ2Z7M | 6 37| AC 3 VHIM741593/—1 5- 741 AK B
VCEAAAIHWIOSM | 5- 33| AB C VAIM7438///—1 8 9! AE B —
VCEAAAIHWZ225M , & 17| AB c VHINESS5///—1 8- 40| AG B
VCEAAAIHW3I35M | 5 39| AB C VH1SN7404//—1 [10- 5| AE B
VCEAAAIHWA75M | 5 40| AB C VHISN7404N/—1 5 75| AF B
VCEAAUICWIOIM [10- 11| AB ¢ ] 8 41| AF B
VCEAAUICW3I36M | 6-118| AB C VHISNT406N/—1 5- 76| AG B

" - 12] AB c VHISN7414N/—1 8- 2| AM B
VCEAAUICW475M | S-119| AB C VHiSN74157/—1 |1I- 10| AH B
VCEAAUIEWIO0/M |10- 13| AB C VHISN74157N—1 5 77| AM B
VCKYPAIHB331K |10- 14| AA c VHISN75188N—1 5- 78| AM B
VCKYPAIHBG68I1K | 5 41| AA c VHISN75189A—1 5- 79 AP B

7 5- 42| AA C VHiSP6102C002 | 5 8| BG B
VCKYPUIHBI02K | & 18] AA c VHiSP6102C003 5- 81| BG B

] 8- 19| AA c VHiSP6102R001 5- 82| BP B8
VCKYPUIHB221K | 5 43| AB c VHITA7313AP—1 5- 83| AL B
VCKYPUIHB561K | 5 4| AA C VHiTCA4049P/=1 5- 84| AN B
VCSATUIVEIO4M | 8 20| AC C " 9-122 | AN B ]
VCTYPAINX104M | 5 45| AB 3 VHI1TC4514P/—1 9 123 | AW B ]

" 5- 4| AB c VH1TL4558//—1 8- 43| AF B

7 8- 21| AB [ VHiUPDI1990ACC | 5 8| AT B

0 8- 22| AB C VRIUPD72200—1 5- 86| BS B

" 10- 15| AB C 7 10- %] BS B

" N 8| AB [ VHIUPD765//—1 8- 4| BR B
VCTYPUIEXTO3M | 5 47 AB C VHiUPD8255/—1 5- 81| AY B

v [ 8- 23] a8 C VHi2764//AC01 5- 8| LM B | ]

" T3 120 AB c VH12764//AC02 5- 88 LM B |
VHDDS1588Li—1 | 5 41 AD B 0 9124 | BM | N B | 1

" 8 24! AB B VHi12764//AC03 5 88| LM B

" 9121 AD ! B8 ] 9-124 BM | N | B |
VHERDS 6E5/—1 '10 16! AC | B IVH12764//AC04 5- 8] LM 1 B
VHiDE749HACOS 9 125 BR ' N B u 9-124 | BM | N I B |

1h-




=

MZ-3500

W | PART
PARTS CODE NO Tzi'ﬁﬁ MARK | RANK PARTS CODE NO | RNk Wik | RAK
VH14164—150-H | 5 8] AZ B ] VRD—SU2EY824J 8- 52| AA C
7 - 1] AZ B [VRN-RTJEKIO2F 6- 111 | AB | N C
tVH|8251AC//—I 5 90 AY B [VAN—RT2EKI105F 8 53| AA C
VH18253////—1 5 91| BA B ‘ [VRN—RT2EK123F 8- 54| AB c
I VHPGL3PRZ//—1 5- 2] LE B 1 __ |VRN—RT2EK222F 6-112] AB | N C
IVHPGLSPRZ2//—1 i- 8! AC B ] VRN=RT2EK472F 8- 55 AB c
" 9- 61 AC B ) [VRN—RTZ2EK912F 8- 5| AC c
VRD—RVZEY000J 5- 951 AA c VRS—PT3AB100J 6- 84| AB | N C
[VRD—RV2EY101J [U- 12| AA C - W 6108 AB | N | C
VRD—RVZ2EY682J 5-105] AA C VRS—PT3AB102J 6- 0| AC| N C
[VRD—ST2£Y100J 6- 77| AA| N C VRS—PT3DB102J 6- 104] AB | N C
” 6-105] AA | N C VRS—PT3DB152K 6- /1] AB| N C
VRD—ST2EY101J 5= 96| AA 3 VRS—PT3DB6BOK | 10- 32| AB C
7 8- 45| AA [ VRS—PT31.8330J 1- 39| AC C
W 9- 126 | AA c VSPOOBOP—60BN | 2- 7] AN c
7 10- 27| AA c VS25A673—C/—1 8- 57| AE B
VRD—ST2EY102) 5 97| AA C VS2SA673-—DI—1 [10- 33] AC B
W 6- 18] AA| N [ VS2SCA5BKC/—1 55111 | AD B
W 6- 86| AA N C [x]
7 6 93] AA| N C XBBSC26P04000 - 20| AA ¢
7 6- 97| AA| N C XBBSC30P06000 2 21| AA C
" - %] AA| N [ XBPSD30PO6KSO - 22| AA ¢
VRD—ST2EY103J 5- 8] AA C y 5-112 | AA c
7 9-127| AA C 7 9- 12| AA c
7 10- 8] AA C XBPSD30PO6KOD - 8| AA C
VRD—ST2EY1043 5 91 AA ¢ v 9- 134 | AA c
7 9-128| AA c XBPSD30POBKSO 1- 27| AA c
VRD-S72EY151) 6-103] AA | N C XBPSD30P08000 5 13| AA c
VRD—-ST2EY152) 6 72| AA| N C XBPSD30P10000 2- 301 AA C
" 6 751 AA | N C 7 8- 58| AA c
] 6 91] AA| N ¢ XBPSD30P30KSO 1- 38| AA c
VRD—ST2EY182) 6- W| AA| N C XBPSD40PO6KSO 1- 28| AA c
VRD—ST2EY220J - % | AA | N C XBPSD40PO6KOO 1- 30| AA c
" - 14l AR | N C XBPSD40P0O6GO0O0 [10- 4| AA ! N 3
VRD—ST2EY222) 5-100 ] AA C XBPSD40P0OBKSO 2- 0| AA c
" 6~ 92| AA| N C XBPSF30P06KOO 1- 16| AA c
v 6 9] AA | N C XBTSC40P06000 1- 31| AA c
] T 129] AA c XBTSD30P04000 [10- 34| AA C
VRD—ST2EY272) 6 8] AA | N c XBTSF40P08000 I- 2| AA C
VRD—ST2EY331J 5 93| AA c XCPSD40P12000 1- 33| AA 3
" 5101 | AA C XNESD30—24000 2- 31| AA [
W 6- 83] AA| N C 7 2- 33| AA c
I 6- 89| AA | N C ] 8- 59| AA [
I 6 9| AA[ N C XUPSC26P06000 9- 21| AA C
7 5- 10| AA | N [ XUPSC30P0800D 9 22| AA C
v 6-106 | AA | N C XUPSD26P06000 2- 23| AA C
W 8- 4] AA C (o]
v 1- 8| AA [ DAE10447100// | 6-125| AF | N c
VRD—ST2EY332) 5102 AA c DAE10447113// | 6-126| AD | N C
W 8- 41| AR C 0AE10480387// | 6127 AF | N c
7 9- 130 | AA C - 0AE10500623// | 6129 AM | N C
7 10- 30| AA C ] 0AE10504917// | 6138, AR | N c
VRD—ST2EY333J 5-103] AA C DAE10504933// | 6-139] AW | N C
" 6- 3] AA | N C ] 0AE10507778// | 6130 BQ | N Cc
W 6 4] AA| N C 0AE10507781// | 6 131] AQ | N [
7 9-131 ] AA C 0AE10518482// | 6-128| AV | N [
VRD—ST2EY390J | 6- 102 AA | N C 0AE10526940// | 6- 13| BM | N [
I 6-113] AA | N C 0AE10527981// | 6132 AX | N [
VRD—ST2EY391J 6- 87| AA| N C 0AE10531087// | 6 140 AQ | N [
VRD-ST2EY392J | 6-115] AA| N C 0AE10538909// | 6-147] AW | N C
VRD—STZEYARJJ | 6 B0| AB | N C 0AE10538912// | 6-148| AW [ N [
VRD—ST2EY470J 5- 94 AR [ DAF10543486// | 6-138] AY | N c
VRD—ST2EY471J | 6 B3| AA | N C 0AE20400445// | 6-1a2| AC | N c
7 9- 12| AA [ 0AE20510574// | 6137 AC | N C
VRD—ST2EY472) 6- 107 | AA | N C 0AE20512336// | 6-145| AM | N [
7 8- 4| AA C 0AE20521194// { 6141 AA[ N [
VRD-ST2EY661J 5 104 | AA c 0AE20527978// | 6-144| AG | N [3
VRD—ST2EY681J 6- 95| AA | N C 0AE22830579// | 6-1%| AC | N c
" 6- 109 | AA | N C 0AE22831688// | 6 143] AR | N c
v 610! AA | N C 0AE23594924// | 6 146| AC | N C
v 9-133 ] AA c 0AE30109066// | 6- 4| AE | N B
VRD—SU2EY101J 8- 45! AA C iy - 5| AE | N B
VRD—SU2EY152] 5 106 | AA C ] " 6- 14| AE | N B
VRD—SU2EY391J 8- 50| AA c R " 6- 15| AE | N B
| VRD~SU2EY470] 5 107 ] AA c B ] 0AE30116729// | 6- 68| AK | N C
L " 10- 31 AA C u 6 69| AK | N [
VRD—SUZEY681J 5 108 | AA c | |0AE30120456// | 6 58| AC | N C
VRD—SU2EY821J 5109 ] AA C | " 6- 0] AC| N C
VRD—SUZEY822) 5 110 ] AA cC i 0AE30120524// | 6 41| AC | N c
y 8 51 AA ¢ 1 I " 6- % AC | N C




MZ-3500
PRICE| NEW | PART PRICE| NEW | PART
PARTS CODE NO | 'Rank | MARK | RANK PARTS CODE NO | Rank | MARK | RANK
0AE30120524// | 6 65 AC | N c DO0PABKF115A/7 | 9 S0 AT | N c ]
r; 6- 66| AC | N c 00PCH52203A// | 9- 39| AC | N C ]
0AE30120650// | b 4| AG | N c 0O0PKCCI10901—Z | 9- 27| AG | N B
OAE30121866// | 6- 3% ] AN | N B8 O0PKFL10901—2 | 9- 25| AG | N B
0AE30121921// | 6 75| AC | N B 00PKFL11901—Z7 | 9 2| AH | N B
T P 6 261 AC | N B 00POBKFO188// | 9- 28| AN | N c
7 6- 28] AC | N B 00P16KFO005A// | 9 31| AC| N C
u - 29| AC | N B 00P19KFOO05A// { 9 B[ AC| N C
r - M| AC | N B D0PI9KFOO07A// | 9 %| AC | N C
0AE30121947// | 6 22| AF | N B 00P21KFO008A// | 9 31| AD | N C
0AE30129460// | 6- 8| AC | N C 00P21KF009A// | 9 33| AF | N C ’
W 6- 49 AC | N C 00P21KFO013A// | 9 32| AD | N C
W - 9, AC | N C G0P21KFO014A// | 9- 34[ AC | N C
7 6- 591 AC | N C 00P23KFO001A// | 9 46| AC | N C
OAE30143284// | 6 82 AC| N c 00P23KFO011B// | 9 29| AL | N c _A
0AE30143572// | 6 42| AC | N C 00P23KFO014A// | 9- 41| AC | N C B
7, 6- 3] AC | N C 00P25KF006B// | 9- 30| AM | N c
OAE30159870// | 6 35| AY | N B 00P25KFO007A// | 9 48| AC | N 9
D0AE30164409// | 6 51| AC| N C 00P25KF008A// | 9 4| AC | N C
W 6 6/ AC | N c 00P27KFO021A// | 9- B| AC | N 8
0AE30165262// | 6 31| AH | N B 00P29KF006B// | 9- 44| AK | N c
0AE30165576// | 6 2] AG | N C 00P29KF007B// | 9 4| AH | N C
W 6 53] AG | N C 00PBOD9E43000 | 9 4| AQ | N c
UAE30167370// | 6 17| AT | N 8 00P85Y2K56000 | 9- 4| AH | N C
0AE30169653// | 6 45| AC | N c 00P85Y2K60000 | 9 4] AH | N c
" 6 541 AD | N C
7 6 5] AD | N C
0AE30170008// | 6 61| AG | N C
7 6 62| AG | N c
DAE30195258// | 6- 64| AG | N C
0AE30200774// | 6 30| AG | N B
" 6- 31| AG | N 8
0AE30213525// | 6 63| AG | N C
0AE30216904// | 6 1| AS | N B
0AE30221517// [ 6 7| AL | N B8
0AE30221520// | 6 8| AH | N B
0AE30221546// | 6 18| AH | N B
0AE30227236// | 6~ 4| AD | N C
0AE30250326// | 6 33| AG | N B
0AE30258784// | 6- 6| AX | N 8
0AE30261658// | 6- 21| AD | N B
0AE30263025// | 6 2| AD | N B
7 6 3] AF | N B8
7 - 9] AD | N B
7] 6 11| AD| N B
7 6- 12| AD| N B
I 6 131 AD N B
7 & 19] AD | N B
0AE30269430// | & 20| AY | N B _
0AE30272391// | & 38| AP | N Cc
0AE30279844// | 6 16| AH | N B
0AE30280671// | 6 51 AE | N C
0AE30362052// | & 10| AD| N B
0AE30362081// | 6 24| AD | N B
0AE30379029// | 6 21| AD | N B
v 6 3] AD | N B8
UAE30490940// | 6 101 | AE
OAE30491169// | 6 76| AE | N C
0AE30499831// | 6 23| AD | N B
0AE30500079// | 6-116] AH | N A
0AE30500982// | 6-117| AW | N )
0AE30501868// | 6 81| AC | N c
0AE30508049// | 6- 79| AG | N C
0AE30508528// | 6-118] BP | N B
0AE30508531// | 6-118] BY | N B
0AE30508557// | 6 10| AX | N C
0AE30508560// | 6121 AL | N [
7, 6 123| AX | N C
0AE30509721// | 6 3| AG | N C
7 6 40| AG | N C
0AE30509941// | 6-116] AG | N A
0AE30511353// | 6 38| AP | N C
0AE30515469// | 6-119] AR | N B
0AE30523370// | 6 4] AP | N C -
0AE30564740// | 6 124] AP | N C
0AE30566353// | 6 12] AX | N C
0VOPATKFOS5C// | 5 51| BX | N C
00PA7KF1028// | 9 51| BX | N C
00PAJKF103B// | 9 51| BX | N c ]
00PAIKF104B// | 9 51, BX | N | ¢C ]
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