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Std/
ftem - . ont
cPy Z.80A
Clack
- i 35469 MHz
MEMORY ROM MZ-700 - 4 KB
MONITOR MZ-800 - 8 KB
L= €6 16K8 CG  -4KB
RAM SYSTEM 84KB
VRAM 16KB
op | VRAM 16K8 M2-1R25
DISPLAY [ Color RF, VIDEO, RGB 16 colors handling
internal encoder
Display method Bit map method
PCG method 'M2-700 mode only
Sereen structure Resolution Frames Display color
320 x 200 1 4colors
840 x 200 1 1 color
P  [320%200 lor(2) 16 or (4) colors
OP | 840 x 200 1or(2) 4or (1) colors
Color assignment _ Choice out of 16 colors
Screen and character Screen 80/40 characters Software generated
structures font
Character 8x8
Screen control Scroll Character scroll
Pallet 4 colors chasen out of
16 colors
Border color Choice of 16 calors
Internal VO interface | Sound generation 6-octave, 3-chord Internal speaker SN76489 compatible
Centronics interface interface) 1cH Can be switched to MZ
Plot printer op MZ interface
Video output RF, VIDEQ Color encoder (PAL)
(Analog RGB with The I terminal to add
the M2-820F) for the RGB terminal
Joystick (interface) 2CH ATARI compatible
icated)
Cassette tape recorder (interface) READWRITE
| Expansion siot 1card 'MZ-808 compatible
External VO MFD op Two-sided, double MZ-1F02, M2-1€05
RS-232C o density MZ-88i03
Joystick op ATARI compatible
MZ-DiSK or MZ-1E19, MZ1F11
| car Color op | RGBI 16-color CRT MZ-1D13 compatible
aw OP | Video MZ-1D04 compatible
Printer 80-column o Dot matrix printer MZ-80P5R
80-column op Plot printer M2-1P16
External control Mode select MZ-700 or M2-800 Status SCE(D1)
switch Printer interface MZ or Centronics
ion




2. Parts identification

Data recorder

Definable kwi
Main keyboard
POWER tamp
Cursor control keys
DELETE and INSERT keys
Channel knob
(home TV channel selection)
BWi/color select switch
Composite connector
Expantion siot
RGB connector
RESET switch
Power input

® ® |
@® ® l I oy

SYSTEM sw1
RGE 123490N 1—JOYSTICK—2

) ®

PRINTER

Vil

External printer
output connector

EXT cassette jack

Joystick connector

Volume control

Dip switch MZ-1P16 power supply socket (+5V)

RF connector
(home TC cable connection)
POWER switch
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3. System diagram

N ML - ARAL

[M2-800]

—  Mz-1R18
RAM file
—4  MZ-1R25

Expansion RAM
A >

>

MZ-1E19

MZ-1x17

MZ-1F11

MZ-6F03

MZ interface

24

A e

—

MZ-1E20

MZ-1U06

1U06 interfacing PWB

MZ-1P16

Plot printer

e

MZ-1D04

12", 8-tone, monoch

MZ-1D19

14", 18-color, RGBI,

ANx o, Roh?

CRT

Expansion /O box

rome CRT

MZ driver

MZ blank media

MZ-22046

DISK BASIC

MZ-22047

CP/M

M2-1E05

MZ-1F19

MZ-1C30

MZ-1F19

MFD interface
AX

Single floppy disk dri

ive

Expansion cable

Single floppy disk dri

ive

MZ-1T04

MZ-1F02

MZ-1C30

MZ-1F02

M2Z-811 connection
tape recorder

MZ-88103

RS-232C card

MZ-80P5(K)

%

JOYSTICK

ATARI compatible

Dual MFD drive

80-column, dot matrix printer 25.

Expansion cable

Dual MFD drive



4. System description

mMz-800 |}

CMT

@ = 3.547 MHz
CPU MONITOR |
Z-80A CG ROM
| 16 KB
Basic RAM, 64KB
!
]
|
=="
i ! MZ-1P18  OP
| mTe- =T ;
PPt L | Plot printer |
8255 i |
[ L~~~
KEY p
PIO
Z-80 PIO
CMT \/F |
MZ80PSK printer
Printer interface 1
CTC
8253
|
| Joystick interface —#—' [ %? j
PSG | (ATARI compatible)
SN76489 J\ RGBI
| AMP CRTC T
{Semi-custom)
] 16 colors CRT
RE MZ-1D19
! Color |
encoder |
16 KB
— _[ —_—— e——,—— . Video ©_©O
r M r A ™v
' | mziRi8sior | | VRAM |
| (dedicated) | Expansion slot-1 | 16 K8 (OP) | HZ-1R25 )
L - - — e
§ RS-232C
O MZ-88103
MFD MZ-1F02
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MZ-300

the mode. To have compatibility with the MZ-700, it has
two modes of the MZ-700 mode and MZ-800 mode.

4-1. Memory map
The MZ-800 has a different memory map depending on

O MZ-800 memory map
—_—
MZ-700 mode MZ-800 mode
FFFF, T
Monitor ! PL
monitor
€000 vo
AT8
Data
0000 4 - =
'
€000 —_—— Fe=n
| |
' |
] |
| | V-RAM
1 |
A000 p oy Fe=1 r=-q
| b b
1 ' 1 |
MAIN MAIN \ ] ym ! .' (™) g
D-RAM D-RAM | : 1 : H '
] ] 1
80004-~ | e4x8 64 K8 - Lo-a Cend Lewa
— — -
, 640 x 200 mode 320 x 200 mode
40004~
'
NOTE: :" -
1
w0 r-oe --- Heok
1
©o o Lo
1000 ™z ! [z ] Hem within dotted line
. B represents an option unit
.L monitor ‘monitor
D-RAM ROM VRAM D-RAM ROM VRAM MZ-1R25

Memory map changes after initial program loading

@ Power on (reset) © Write to PCG from CG

® At start of monitor @ System operation

MZ-800 mode MZ-700 mode MZ-700 mode MZ-700 & 800 modes
$0000 $0000 $0000 $0000
MON. ROM MON. ROM MON. ROM
$1000 $1000 $1000
CG. ROM CG. ROM
$2000 $2000
D RAM
LD A, 08H
OUT (CE), A IN (EOH), A
D RAM D-RAM
:\J> :> D-RAM
$8000
V-RAM
(320%200 mode) : IN(ETH). A
D RAM $C000
V-RAM (CG)
$D000 $D000
V-RAM V-RAM
$E010 p——T V=T $E010
MON. ROM MON. ROM MON. ROM
$FFFF SFFFF SFFFF SFFFF

e Memory map at power on is in the MZ-800 mode as ® Depression of the manual reset switch assumes

in @, but it changes to the MZ-700 mode by the
monitor ROM when the monitor program starts. After
transferring the CG data to the VRAM PCG area from
the CG ROM at (©), the memory map then returns to
®.

When the system program is completed to load, the
memory map goes into the MZ-700 mode if the
system switch (SW1) is set to ON side. If set to OFF
side, it changes to the MZ-800 mode, then the
memory map as in @. During those changes, all
memory spaces are composed of RAM and isolated
from ROM and VRAM.

memory map transition in order of @ - ® — © —
®, similar as in the case of power on.

However, depression of the reset switch in conjunc-
tion with the key assumes the memory map of
@ after being changed once to the MZ-700 or MZ-800
mode depending on the state of the system switch. In
the case of the MZ-800 mode, it is set to the plane I,
I (4-color mode) of the 320 x 200 mode.
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k _J

Memory Bank Control
Output
port $EO $E1 $E2 $E3 $E4
MODE —_— MZ-700 mode MZ-800 mode —_— MZ-700 mode MZ-800 mode MZ-700 mode MZ-800 mode
Function | 0 $0000 ~ $7FFF | 0 $D000 ~ $FFFF | 0 $E000 ~ $FFFF | 0 $0000 ~ $OFFF | o $D000 ~ $FFFF| 0 $E000 ~ $FFFF | 0 $0000 ~ $OFFF | 0 $0000 ~ $OFFF
to DRAM. to DRAM. to DRAM. to monitor | to VRAM, key | to monitor | to monitor | to monitor
ROM. timer, and | ROM. ROM. ROM.

monitor ROM. © $1000 ~ SCFFF | 0 $1000 ~ $1FFF

to DRAM to CG ROM.
© $D000 ~ $FFFF | 0 $2000 ~ $7FFF

to VRAM, key d

an
timer, and | $C000 ~ $DFF
monitor ROM. | to DRAM.

0 $8000 ~ $BFFF
to VRAM
(NOTE).
0 $E000 ~ $FFFF
to monitor
ROM.
0000 —— —— —— _ —_
B —l r _; MONITOR M —| r 1 MONITOR MONITOR
| | | ROM | ROM ROM
1000 < | l I |
| | | | | l I | CG
| I I I ROM
3000 -} | | I I | | I : | |
D RAM I | I : | | | | | |
000 I | | | | | | | |
l | I | I l | I l D RAM
5000 ——
T I | | ) | |
5000 I | | | ||
| | | | | D RAM
7000 - | [ | | | |
| || | | | | | |
8000 - | | | | l
| | - || | | L
%000 4 | || || | | | I | v RAM
I || || I | I | I
i N SR N -
| I I |
00t | : | | | | || : | II : | (NOTE)
| | | | | |
cooo - | | | | | | | ||
0000 1 | | I | | | | | D RAM
I V RAM V RAM
| | I I | | |
gggg" | | | | [KEY.TIMER DEY, TIMER
T+ D RAM
L | DRAM | MONITOR MONITOR
FO00 l | : ] IRVIOO'C‘JITOR ROM aﬁooanoa ROM
FFFF L |___..._l l_____]
Area within dotted line does not involve change. —1 .
(NOTE): In the case of 320 x 200 mode, contents of $8000 ~ $9FFF are transferred, instead, Power on or RESET input

and those after $A000 are transferred to DRAM.
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»
IN ($E1)
IN ($EO)
VO port OUT ($€5) | OUT ($E6) PP Erepe—
MZ-800 mode | MZ-700 mode | MZ-800 mode | MZ-700 mode | MZ-800 mm::F 0 $1000 ~ $1FFF | 0 $1000 ~ $1FFF
MODE MZ-700 mode © $E000 ~ SFFFF | 0 $1000 ~ $1FFF o$1000~3h1n. returned to | returned “3
S$FFFF | o $D000 ~ $FFFF| o $E to CG ROM. to CG RO te be-| the state be
Function © $D000 ~ $7FFF O‘Em;ed. returned to | returned b‘: ~ $CFFF| 0 $8000 ~ $BFFF ;he ng was | fore CG was
prohibited. pro! the state be- ;hee .t";rohi- omM PCG | to VRAM sg;'e o
bhed. ™| e, RAM). (NOTE). © $C000 ~ SCFFF| o $9000 - SBFFF
to .
—— - | I
— —— e N .
— ——_—— —_— 7 r 1 B |
T ": oo 0 1
b | : : | I | : : ggm 38,.,. D RAM D RAM
|| | | | N
| | | | | | I
| | | o
oo I I B . o
ST b A
| | I | l
“T o : S o
| I | | I
o b o N
| l | | || | I |
| l | | | | |
7000+ | | | || | |
i | l | | | | | | | |
el || N | | | | | |
SR L R I S A P |
9000 —- | | | ! | I l | | I | | | D RAM
oot | I I | L
| | | I | | | l l | (NOTE) I I
oot | N } ]
I N T
RAM
cooo | | | (I | : égARhAnM) I | ° | |
- . IR e B R o
| I N c
E000 + ] State before I | | l I | | l
Prohibited prohibited | | I I
000 - Prohibited ﬁ:;',figf;gm : | | | | | | _I
L L L
FFFF L
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4-2. Custom LSI

The custom LS| is a 100-pin single chip LSl on which the
MZ-800 memory controller (I/O controlier} and CRT
controller, etc. are contained.

4-2-1. Memory controlier

Used for the control of the memory bank. Addressing of
DRAM, ROM, and VRAM is conducted by selection I/O
address, $E0 ~ $E6, using OUT or IN command.

4-2-2. 1/0 controller

In this /O controller is created the select signal for
assignment of MZ-800 internal device.

See Table-2 for relation of internal device vs /O
address.

fe] Signal . .
address | name Device (I/0) Function
FF Port B, printer data output
FE CPR Z80A Port A, printer control and timer interrupt
FD PIO (1/0) Port B control (Mode 0)
FC Port A control (Mode 3)
F2 PSG | PSG (0) PSG output port
F1 Joystick-2 input port
FO JOY | JOYSTICK {1 Joystick-1 input port
FO _— (O) Pallet write
E6
! —_— || — (I/0) Memory bank control
EO
D7 Control port output
D6 Counter-2 {NOTE): Mapped to E007 ~ E004 in the
D5 C53 8253 (I/0) Counter-1 MZ-700 mode.
D4 Counter-0
D3 Control
D2 Port C, cassette, etc. {NOTE): Mapped to EO03 ~ EQOO in the
D1 KEY 8255 (1/0) Port B, key input MZ-700 mode.
DO Port A, key strobe output
CF 0]
CE 110 .
cD _ — o CRTC register
cC 0
$E008 _ | — 1710 TEMP, HBLK input; and 8253 GO ON/OFF output for the MZ-700 mode only.

* When above I/O address is accessed, it makes IOWR active for OUT or IORD for IN command.
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:'c? Signal name 1o} Functional description Note
1 CPU 0] CPU clock (3.547 MHz)
2 5V — Power supply
3 GND — Ground
4 ADO
l l | CPU address bus
19 ADF
20 DTO
l ! 1o CPU data bus
27 DT7
28 GND — Ground
29 vCC — Power supply
30 MREQ | CPU MREQ signal Negative logic
31 RD | CPU RD signal Negative logic
32 WR | CPU WR signal Negative logic
33 RFSH | CPU RFSH signal Negative logic
34 TORQ | CPU TORQ signal Negative logic
35 M1 | CPU M7 signal Negative logic
36 SEL1 [6) System RAM address multiplexer select signal
37 CASB 0 System RAM column address strobe signal
38 INH5 ] Inhibit bank (OUT $E5) select signal (“H” = Inhibit). OPEN
39 VBIN o] Vertical blanking signal Negative logic
40 GND —
41 VRAS 0 VRAM RAS control signal Negative logic
42 VCAS (6] VRAM CAS control signal Negative logic
43 VADO ‘
! ! (0] VRAM address signal {muitiplexer output)
50 VAD?7
B VOE (6] VRAM output enable Negative logic
52 vCC — Power supply
53 GND — Ground
54 VRWR 0 VRAM write signal Negative logic
55 VA0
l i 10 VRAM data bus (standard RAM)
62 VA7
63 VCo
! l /0 VRAM data bus (option RAM)
70 VC7
71 SBCR 0 Color sub-carrier wave
72 RED 0 Video signal, red
73 BLUE (0] Video signal, blue
74 GREN 0 Video signal, green
|75 YITN 0 Brightness control signal
76 VSYN 0 Vertical sync signal Negative logic
77 HSYN 0] Horizontal sync signal Negative logic
78 GND —
79 vCC —
80 CLKO | Clock input (17.7344 MHz)

Bt ‘CROM [¢) ROM chip enable Negative logic
82 KEY 0 8255 chip enable Negative logic
83 NTPL | NTSC/PAL selection (PAL = “L") GND
84 TEST | Test pin (“H” = test mode) GND
85 MOD?7 | MZ-700/800 mode selection (“L” = MZ-700 mode)

|86 TOWR 0 Sum of CS and WR of /O controlled by the custom IC Negative logic
87 TORD 0 Sum of CS and RD of I/O controlled by the custom IC Negative logic
88 CRS ] I/0 $B0 ~ $B4 chip enable OPEN
89 ~Sio 0 1/0 $F4 ~ $F7 chip enable OPEN
90 RSTO 0 Reset output Negative logic
[ 91 MNRT I Manual reset input Negative logic
92 PORT ] Power on reset input Negative logic
93 WTGD 0 Wait signal to CPU Open drain
94 Joy 0 Joystick chip enable Negative logic
95 CPR 0 PtO chip select Negative logic
96 PSG 0 76489 chip select Negative logic
97 CKMS 0 8253 musical interval clock
98 53G ) 8253 musical interval ON/OFF gate signal
99 T53 0] 8253 chip enable Negative logic
100 TEMP ) MZ-700 mode, $E800 tempo input

* Term “OPEN" represents the signal not used on the board.

10



I MZ-800
Pin configuration
TEMP 853G PSG  JOY PORT RSTO CPS IOWR TEST  KEY
€8 CKMS CPR WTGD MNRT  SIO JIORD MOD7 NTPL
ANNO0AON0O0NAoOonNANN0nNaOnNNn
cru ] 10 CR =13
Vee [] ! O ® 3 v
GND ] I oND
Do -l
A0t ] N ww
AD2 [ 3 TN
A03 O3 3 cRen
A4 [ [J swue
ADs ] [CJ RED
08 ] S seca
A07 [ 3 ver
Aps ] [ ves
ADg [ [ ves
ADA ] My vea
ADS8 [ 7 ves
Anc 3 ] ve2
ADO [ [ v
ADE [ 3 veo
AoF ] [ var
oTo [ vas
o™ ] [ vAs
o2 [ [ vas
oT3 3 vas
oT4 ] ] vaz
oTs [ 3 var
oTe [ 3 vao
or ] [ WK
GND [ 1 GND
vee [ [ Ve
wres O ’:| 5:' M) vor
e L R LR ] Ve 2295275, pin
1 INH!
T vers GND 3, 28, 40, 53, 78 pin
Custom LSI block diagram VSYN SBCR
HSYN VBLN CKMS PORT MNRT
CPU
CLKO
Clock generator &
gy RESET ———DJ RSTO
NTPL timing generator '
Display address
generator
CPU address
ADO ~ F MOD?7
Input
D10~ 7 BUFF
CPU|DATA $+—— MPX_] TEMP
RD Display contro Y
WR register !
MREQ NT!
M1 CONTROL
IORQ R
RFSH Scroll register Scroll circuit
CROM
SEL1 | Memory t+——{_mpx
CASB controller
INHS
______ RED
CPR Pallet GREN
KEY circuit BLUE
C53 YITN
53G Vo RAM
Joy VRAM address
PSG controller controller
CRS
%gb ! Shift
IOWR [ MPX ] register ;‘
]
| WAIT VRAM ) |
WTGD ¢ controller Timing control VRAM data VO circuit /
J‘ W 7
VRAS VCAS VRWR VADO~7 VAO~7 vCco~7

11 VROE



4-2-3. Clock generator and timing generator

Oscillation from the crystal oscillator is divided to create
the CPU clock, horizontal sync, vertical sync, and dis-
play address control signals.

Since the low state of signal is used for NTPL (NTSC/
PAL selection) with the MZ-800, the CPU clock of
3.5647 MHz is derived from the crystal frequency of
17.734 MHz by dividing it 1/5.

V4 divider  p————P> CKMS
(1.10 MHz)

114 divider To CPU
(CPU clock, 3.547 MHz)

/5 divider

Waveform generator |
(horizontal sync)
NTPL D— 4 l
Divider Divider
s
HBLN HSYN
———b K3z (12) naz) [

Owider 1> DO (1/4)

_.r.o 0Qz (18)
Pulse LD64
generator
l (640 x 200,
p——> 003 (1/16) shift register load)

Pulse
generator (—1 LOAD | (700 mode, 320 x 200,
shift register load)

L_. Waveform generator Display mode register
(display address control) DMD2 b

__] Waveform generator
)

(vertical sync)
, Oivider Divider ¢

£ AT

VBLN VSYN
Clock generator and timing generator circuits

—

I

p—————L> To display address generator

|Waveform generator
(dispiay address control

Display address generator

0T0-7
(CPU data)

Scroll data latch

Scroll register)

SOF

SSA
SEA

Scroll control
circuit

=1 MPX

(Display mode register)

OMD2 o]

DISP* P
5
s
i

Display address generator block diagram

VAo - 7D
(VRAM data)

o VADO -7
¥ (VRAM address)

VRAM address
MPX

VRAM data latch

12
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4-2-4. Display address generator
1) Display address generation

Display address increments from left to right as
beginning from the home position at the upper left
corner of the CRT screen (address $000). The first
display line dominates address $000 through $027.
Because a screen frame consists of 200 rasters, the
address at the right side of the bottom corner is as
follows:

(200 x 40) — 1 = 7999 = $1F3F
The address counter stops counting for a horizontal
flyback line and stored in the address latch circuit.
When the horizontal flyback line terminates, the
address latch output is preset in the address counter
(display address generator).
Address is generated even while the vertical flyback
line is active and it makes the counter reset before
termination of the vertical flyback line.

2) Display address generation in the MZ-700 mode
® Because characters are displayed under the PCG

method in the MZ-700 mode, address is generated
for each character and the same address is used for
displaying of one character. The 3-bit horizontal line
counter is provided to count horizontal lines to
generate the address (LCO ~ LC2) for selection of the
character front.

Display address increments from left to right having
the uppermost left corner of the screen for the home
position.

Since 25 lines are used to develop displaying of
characters composed of 8 X 8 dots, the address at
the right of the bottom lines becomes $3EF.

3) Display address multi‘plexed with CPU address
e Address used to write data to the VRAM is latched in

order to avoid CPU wait. Display modes of 640 dots
and 320 dots are assigned by the mode switch
(DMD2).

Display address is multiplexed with the VRAM write
address in the timing of DISP which has the timing
that the display address and CPU address may
become a pseudo cycle steal.
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4-2-5. Scroll
1) Scrolling is possible for both horizontal and vertical

4) Line scroll
SOF = $0 — $28

directions by means of software offset.

The following four registers are used for scroll
control.

a. Scroll start address register: SSA {7-bit)

b. Scroll end address register: SEA (7-bit)

c. Scroll width register: SW = SEA-SSA (7-bit)
d. Scroll offset register: SOF (10-bit)

{ N

{

i

1

1

ABC 1 23 i

SSA+—> - g . ) 3

; 0P QR

3 X Y 2z
SEA | > _ . . ‘ .

{

2) Contro!l of scroll starts by the initialization of the

scroll control register.

SSA = $0
SEA = $7D
SwW =$7D
SOF = $0

3) Way of smooth scrolling

SOF = $0 — $5
Programming “SOF = $5” makes the display screen
shifted one line up.
The highest line (address: $0 ~ $27) is then assigned
to the lowest line ($1F18 ~ $1F3F).
As normal scroll involves updating of the data for the
lowest line, the data of address $1F18 ~ $1F3F are
updated.

SOF = $5 — $0
By reducing the value of SOF by “5”, it makes the
screen shifted one line down.

SSA

SEA

13

Programming “SOF = $28” makes the display screen
shifted eight lines up. Data on the highest line
therefore shifted to the bottom line.

Programming “$28 — $0” makes the display screen
shifted eight lines down, and the line on the bottom
moves to the highest line.

5) Screen split

Appropriate deviation of SSA, SEA, and SW permits
to divide the screen into three sections of @), ® and
©.

Though the section @) is permitted to scroli, sections
® and © are not permitted to scroll.

See the figure to explain with.

®
SSA —» - - [
SEA_» v - o
©

Assume now that the top of the section ® is on the
5th line (40 raster) and the top of the section © is on
the 18th line (144 raster). Attention must be paid to
the fact that values SSA and SEA are used for
assigning lines. Scroll registers are set with the
following values.

SSA = $19
SEA = $5A
SW = $41
SOF = $0

In this occasion, it needs to initialize the screen that
has been displayed. “SOF = $5” must be program-
med to scroll B one line. Then, only the section @ is
shifted up, and the highest line of moves to the
bottom line of ®. Programming “SOF = $A"” makes it
scrolled one more line.
SOF £ SW

Scroll offset (SOF) should necessarily be within a
range of the scroll width. Display is not assured with
SOF set greater than SW.




Scroll and and control circuit hardware
o Block diagram

Scroll offset

Scroll width

End address

[ sea |

Start address
[ ssa |

PR,

Relation of SW vs SOF
SW > SOF
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Scroll control register
SSA: Scroll start address

SEA:

—
7| ssA SSA>DA
DA (MA) >——\i
7 b
SEA-SOF
10 SW:
DA (MA}
| N ——
10 ¥ sea-SOF
>DA
L 7 SEA
| DA (MA) | SEA>DA
7
Display address  Select switch
Selector
L SOF.
Relation of display address, SEA, SSA, vs SOF
Display address m | k j i h g
SSA SSA SSA SSA SSA SSA SSA SSA
6 5 4 3 2 1 0 |
SEA SEA SEA SEA SEA SEA SEA SEA
6 5 4 3 2 1 0
SOF SOF SOF SOF SOF SOF SOF SOF
9 8 7 6 5 4 3
|
Screen left end address
0 Line 0 0 0 0 0 0 0
1 Line 0 0 0 0 0 0 0
2 Line 0 0 0 0 0 0 1
3 Line o o o o o o 1!
8 Line 0 0 V] 0 1 0 1
16 Line 0 0 0 1 0 1 0
24 Line 0 0 0 1 1 1 1|
192 Line 1 1 1 1 0 0 0
199 Line 1 1 1 1 1 0 0

Increment of SSA: $5

Minimum value of SSA: $0

Maximum value of SSA: $78

MZ-800

MSB LSB
SSA
6 5 4 1 0
Scroll end address
Increment of SEA: $5
Minimum value of SEA: $5
Maximum value of SEA: $7D
MSB Lse
SEA
6 5 4 10
Scroll width
Increment of SW: $5
Minimum value of SW: $5
Maximum value of SW: $7D
Relation of SW, SEA, vs SSA
SW = SEA — SSA
SW > SSA
MSB LSB
SW
6 5 4 1 0
Scroll offset

Increment of SOF: $5

Minimum value of SOF: $0 (without offset)

Maximum value of SOF: $3E8

MSB LSB

SOF

SOF1: 3 6§ 5 a4 10

MSB LSB

SOF

SOF 2 9 p

f e d c b a

i
SOF SOF SOF
2 1 0
|

0 0 0 0 0 0

1 0 1 0 0 0 . .

0 1 0 0 0 0 First line

1 1 10 o o

0 0 0 0 0 0 Second line

0 0 0 0 0 0 Second line

0 0 o, 0 0 0

0 0 0 0 0 0 Twenty fifth line

0 1 1 0 0 0




1 MZ-800

Concept of the scroll control circuit
Scroll method
e Scrolling by means of VRAM address conversion.

Range of scroll
® y-axis programmable.

BASIC console command compatible
e x-axis fixed

Scroll sequence

® The scroll start address is termed “SSA” and end
address “SEA”.

e Execution of scroll, with offset given from the CPU.

e One line (line S) starting from SSA disappears from
the display screen.

e A new line (line S’) is added to SEA. Line S’ is the
same refresh memory as the line S. The contents of
the memory was erased (nullified by the CPU) before
the execution.

y (200}
SSA / ///
Scroll a%
SeA // / /|
pe
Fig-a Scroll area - (640/320)
$S# | ABCDE ABC
" [123456 1234 [-—
XYZ Line §
SEA | OPQRSTU
—
9876543
Fig-b Screen before scroll
SSA
ABCDE ABC
XYz
OPQRSTU
SEA ——
bl 9876543 Line S’

Fig-c Line after scroll
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Execution of scrolling by address conversion
e Scroll offset {SOF) is the count of lines which the CPU
gives to the CRTC. For instance, the following must
be observed to perform scrolling.
3-line scroll: SOF; = OF x 3
5-line scroll: SOF5; = 0F X 5
And, to scroll one more line after 5-line scroll;
5-line scroll: SOFs" = SOF5 + OF = OF X 6

Display screen

000

+ SOF
SSA

? A Scroll screen {

o SW-SOF
SW i
SEA — DA
[eX:]
IF400 (FAQO)

e Display address DA is the signal created in the CRTC
display address generation circuit and arranged in
their order from the upper left corner of the screen.
The bottom right address is 1F400 in the 640 x 200
mode.

e Display memory address DMA represents the VRAM
address corresponding to DA.

Since scroll is executed by means of address conver-
sion, the order of DMA may not be the same as DA,
necessarily.

o CPU address MA is the VRAM address that obtained
from the CPU through the CRTC. To lighten burden
on the CPU, a circuit is added to make order of DA
identical to order of MA arrangement.

VRAM -

T

3 OMA

41"'—\_’\/

Fig-d Address conversion

4-2-6. VRAM data input/output circuit

1. Nothing intervenes for input and output of data in the
case of the MZ-700 mode.

2. MZ-800 mode

e Write
Read data (RD) from the VRAM and write data (WD)
from the CPU are subjected to logical operation
according to the direction from the write format
register {(WF) and its result is written.



® Read
For plane read data from the VRAM, data to be read
by the CPU are arranged in accordance with the
direction of the read format register (RF).

0

RO latch

Logic cireult

1

-g VAO-7
(Planes, 1, 11)

g
Elj'é

]

-0 veo-~7
(Planes, 111, 1V}

Logic circuit
RO latch

Eﬁ?

WE register

RF register

* Logic circuit
Read data from the VRAM and write data from the
CPU are subjected to logical operation (OR, XOR,
RESET, etc.) and its result is used for the write data.

VRAM access timing

1) MZ-700 mode
See separate page for display timing chart.
The VRAM is configured in the following manner in
this instance.

VA VC (option)
$0000
Not used
$2000 Not used
CG area
$3000
TEXT area
ATB area
$3FFF
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MZ-800

As the PCG method is adopted for the MZ-700 mode,
the text and ATB areas are actually mapped to $D000
~ $DFFF. So, the VRAM address has the following
relation with the display character position.

1 2 3 40
1] DOOO D001 D002 D027
2] Do28
| | 1 | |
I I I I I I
| ! | | ! |
i
25| D3Co D3E?7

2) MZ-800 mode
As the bit map method is used for the MZ-800 mode,
it is possible to four screens of 320 x 200 dots and
two screens (maximum) of 640 x 200 dots.
The cycle steal method is used for this mode.
i) 320 x 200 dots
See separate page for the timing chart d.ring
display and CPU read timing.

What is pseudo cycle steal
With the MZ-800, the pseudo cycle steal method is
adopted for VRAM accessing.

LOAD

Xm’ X DISP. address_X_CPU address X_ DISP. address
| |
- DISP.cicle ' CPUcicle '  DISP. cicle

As shown in the figure, a next display data fetch and
CPU accessing are multiplexed during a display period.
Because accessing of the VRAM while characters are on
display causes the screen to blink with the MZ-700
mode, it awaits for blinking to complete before acces-
sing of the VRAM. But, with the cycle steal method it
enhances faster screen processing as it enables to
access the VRAM during a display period. Because it is
not a complete cycle steal with the MZ-800 but timing is
taken using a wait in order to synchronize with the CPU
cycle for accessing from the CPU, it is therefore called
“pseudo cycle steal”.



MZ-800

56.3ns

451ns

MZ-700 MODE DISPLAY TIMING

VRAS ’ \

VOE

VAD O ~ 7 X row X co.. X atBadr. X Row X co._ X X X
[N —
text adr. CG. adr.
VAO~7 e { S < /\ .
N/
text DATA ATB. DATA CG. DATA invalid DATA

LOAD

{shift register) __—\—_—r

MZ-800 MODE (320 x 200 dot)

| S

DISP. cycle

CPU cycle

DISP. cycle

VRAS ’ \

VOE \ ’ \ ’ \ (

i

i

VADO ~ 7 X_row Y co. X

co. X mrow X coL.

]

R 11 (IV) plane adr.
I (III) plane adr. CPU adr. latch DATA
VCO~7 e — N /\ \.
I plane DATA 11 plane DATA CPU read DATA
~ _———-— C N N
VAO~7 ———— < <

111 plane DATA

IV plane DATA

CPU read DATA

17
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1) 320 x 200 dots
See the figure below for VRAM configuration and
CRT character display position.

VC (option)
$0000 5 5 N
i } i
£ T 1 2 3 40
| 1
- : 0 1 I 2 [ IRRE
! 2| 40
! i~ Plane [ : \ Plane 111 I —_—
: 1 : | | | I
; ! 0 | I |
($1F3F) 7999 : l | | |
Not used J ) | | l | I
$2000 5 5 |
1 W 1 e
21 |2 w 200 | 7960 7999
ll | (Raster) N
| | CRT display position
> Plane 11 |
II | > Plane IV
1 |
1 1
|
7999
’ J
Not used
$3FFF
2) 640 x 200 dots
Because it operates in the cycle steal mode, two
bytes of display data are fetched during one byte
display cycle. (See the chart in separate page.)
See the figure below for VRAM configuration and
CRT character display position.
$0000 5 5
2 2
‘,‘ ‘: 1 2 3 a4 80
{ : 1 0 1 2 3 [ 79
BIO 1 2| 8 i I
I T T Tt T T T
1
| : | | | I
: Loy Lo
($1F3F) 15988 l i i | '
Not used I | | | |
$2000 - ——— ——o = b ——— — ! ! !
i i
3 s 1 1
2 5 200 | 15920 15999
L ] Tt
79 | . -
1 CRT display position
| |
i I
l
} .
|
($3F3F) 15999
Not used
$3FFF
VA VC (option)
(Plane I) (Plane II1)

18



MZ-800

800 MODE (640 x 200 dot)

DISP. cycle I

CPU cycle [ DISP. cycle

T

-

1
VRAS [ \ ' \
VOE ~ / \ / \ / -
VAD 0 ~ 7 X _Row X co.. X coL. X X X X
+1th adr.
Nth adr. N+1th adr CPU adr. Jatch DATA N-+2th adr.
VA O ~ e e < N
7 N Vs N+1 ) Y e N+2
I plane N th DATA [ plane N+1 th DATA CPU read DATA
V€O~ 7 ( a ¢ \
< N > N+1 — N+2
111 plane Nth DATA III plane N+ 1th DATA CPU read DATA
tOAD
(sift register)

S

CPU and VRAM accessing

1. Accessing of the VRAM by the CPU is carried out in
the cycle steal mode (MZ-800 mode only) during the
flyback period of the display under the control of the
CRT controller.

2. Even when there is no accessing from the CPU in the
CPU cycle, such as VRAS, VCAS, VOE, etc. are
outputted in the timing of the read cycle at all times.

3. Write to the VRAM is carried out after logical opera-
tion of the read and write data by means of the
read-modify-write method. But, in the case of the 320
x 200, 16-color mode, data are written in two CPU
cycles as there is a need of writing to Plane IV.

See separate paper for timing chart.

4. CPU wait

1) Write

® As there is a one-byte buffer in the CRT controller,
write to the VRAM from the CPU is carried out
through the buffer. But, actual write to the VRAM is

f

L/

done by the CRT controller. Therefore, there would
be no need of wait under almost any condition in the
MZ-800 mode.

® Even in the MZ-700 mode, wait is issued when there
are more than two writes in a display period.

Display period Flyback period

HBLN —_— (\____‘__
CPU. WR U 1 _____ ﬁ —
VRAM. WR 9] ( ®t
( O @
WAIT —J 2
2) Read

Wait is issued along with the CPU write action both
during displaying and flyback periods to perform
reading operation in synchronization with the CPU
cycle.

L CPU cycle @ | DISP. cycle i CPU cycle @
S At ! 1
VRAS [ \ f \ / \ [
VCAS / \ / \ J W \
VvV OE i \ f \ / \ S _
VAD 0~7 X_rRow X coL. X X X Y row X COL. X
CPU adr. latch DATA 1, 11l plane DISP. adr. 11, 1V plane
VRWR _ \__/
VA 0~7 <1 > Tplane } — 1t >—— i plane )}—
read DATA write DATA
VC 0~7 i > 1ii plane > Iv_>—— 1V plane )—
7
DISP. DATA

19
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4-2-7. Register functions e DMD 3, 2: Display method and resolution
VRAM configuration
e One or two chips of 16 KB VRAM are used. D'*:;"J 2
e In the case of a single 16 KB VRAM chip, it handles
320 x 200 dots, 4 colors, or 640 x 200 dots 1 color. 0 0 Bit map, 320 x 200
e In the case of two 16 KB VRAM chips, it handles 320 0 1 Bit map, 640 x 200
x 200 dots, 16 colors, 640 x 200 dots, 4 colors, 320 X 1 0 MZ-700 mode
200 dots, 4 colors, 2 frames, or 640 x 200 dots, 1 1 ] Pronibited -

color, two frames.

* Discussed next are about functions of the custom LSI.

e DMD 1, 0: Display screen designation
There may be some restrictions because the standard

version of the MZ-800 incorporates only one 16 KB D|\1,10 Drg;o 320 x 200 640 x 200 MZ-700
RAM.
0 0 |Frame A, Planes I and I Frame A, Plane | Normal
. ) 0 1 Frame B, Planes Il and IV | Frame B, Plane Il (NOTE) | Prohibited
Display mode register (OUT &HCE) 1 | 0 | Planesl, I, I, and IV Planes I, I Prohibited
e It consists of four bits which are used to represent 1 1 | Prohibited
display method, resolution, and display screen (color NOTE: 640 x 200, Plane B is Plane I, not Plane 1. A s
plane) in combined way. * With the MZ-800, DMD 1 = 0, DMD 0 = 0.

Display mode register (DMD)

MSB LSB
AN \ DMD | DMD | DMD | DMD
3 2 1 0

Table-1 VRAM configuration and display mode

VRAM . . . Display | Display | Color combination DMD
capacity VRAM configuration Resolution color frame (NOTE) 3 2 1 0
A VA 0~7
8000y 320 x 200 4 colors| Frame A | 1, 1I 0 0 0 0
I 1
OFFF y '
16 KB |-
VA$~7
80004, L 640 x 200 | 1 color {Frame A |1 0 1 0 0
I
BFFF
Frame A | I, 11 0 0 0 0
VA 0~7 VC 0~7
4 colors
‘ & ‘ ‘ 320 x 200 Frame B | I, IV 0 0 0 1
8000y
1 1 m v
9FFF 16 colors | Frame A | 1, 11, I, IV 0 0 1 0
32KB |-
VA 0~7 VC 0~7 Frame A | 1 0 1 0 0
f 1 color -
8000 ' 640 x 200 Frame B | I o1 |0 1
I m =
BFFF 4 colors | Frame A | 1, Il 01 110
|
MZ-700 30 characters | g colors | Frame A | RGB 100 o0

(NOTE) Except for the MZ-700 mode, actual display colors are produced by the pallet.
20
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VRAM to CPU interface ® SRCH/SING
e As the CRTC bus is completely separated from the “0"”: Single color data read .....
CPU bus, read and write of the VRAM is carried out Reads the data of the color plane, I, 1I, I, or IV,
through the CRTC. Therefore, interfacing with the specified by “1".
CPU is done via the read register or write register in NOTE: Only one item should be “1” out of I, II,
the CRTC. I, and IV. If it is “1” for more than two or
e VRAM access by the CRTC is done under the pseudo non-existence of the VRAM may not
cycle steal mode. assure the data read.
o Not only read and write are for the accessing with “1": Specified color search .....
the CPU, it permits to read muitiple number of screen “1" is returned for the bit of the color specified by
data logical operational resuits and to write the 0/1 of 1, I, 11, and IV.
read-modify-write of the logical operational results NOTE: Depending on the display more, color
for the data already written. So, it has two registers combination is permitted for the bit com-
of the read format register and the write format bination of I, I, I, IV; OI, IV; I, II; I; and
register. Ill. Bit combination otherwise will be dis-
e It permits CPU access to the non-display plane in the regarded.
display mode according to the B/A bit and it enables (ex. For the 640 x 200, 4-color mode,
selection of data buffer and two screens, when the combination becomes possible for I and
32 KB VRAM is used. I, and I and IV are disregarded.
a) Read format register (RF) (OUT & CD) ® B/A
CPU access plane change
MsB LsB MZ-800 — “0”: Frame A access .....
SRCH | ™\ N . , . : Accesses the frame A (planes I and T for the 320
sNGl . | EA v ! X 200, 4-color mode; plane I for the 640 x 200,

1-color mode).

“1": Frame B access .....
Accesses the (planes I and IV for the 320 x 200,
4-color mode; plane II for the 640 X 200, 1-color
mode).

* NOTE: Same as the bit B/A of the write format register.

o LI, IM,IV... Color plane designation.
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Table-2 Display mode vs read format register

MZ-800

B Display mode SRCH/SING B/A Y v m I | Function (NOTE)
320 x 200, (%) 0 0 0 Plane I data read
Single color 4/16 colors 0 Frame A: "0”" o] 0 1 Plane II data read
data read 640 x 200, Frame B: “1” 0 1 0 Ptane III data read
1/4 colors 1 0 0 Plane IV data read
x X 0 T, T dot search
x X 0 I, T dot search
° X X 1 T, O dot search
3i0c:|02roso’ ] X X 1 f iy—t search
0 0 X oI, IV dot search
0 1 X M, TV dot search
1 1 0 X T, IV dot search
1 1 x I, TV dot search
0 0 0 T, T, T, 1V{, dot search
0 0 ] I, T, T, IV(, dot search
] 0 1 T, 1, T, 1V, dot search
Specified color 320 x 200, ] y ° 0 ! I I, TI, IV, dot search
search 16 colors 0 1 0 T, T, I, TV, dot search
1 1 1 I, I, O, IV, dot search
0 x x X T, dot search
6410 c); If)‘r’O' ] X X X Bot search
X 0 X I, dot search
1 X 1 X I, dot search
x 0 X T, T, dot search
szocgl ozroso' . y x 0 x Lﬁ dot search
X 1 X I, I, dot search
X 1 X I, I, dot search
[ Mz-700 0 0 0 0 0 Data, ATB, CG area read

(#): Refer to the display frame of Table-1.

NOTES:

e Read for the non-existing VRAM are not assured.
e The above parameter has to be set up for the MZ-700

mode.

* B/A must be set to “0” for the standard MZ-800
(without MZ1R25).
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b) Write format register (WR) (QUT & CC) e WMDO ~ 2.....
Selects the logical operational mode for read-

MSB LSB : :
. modify-write.
[ | wip | (NOTE) ’ ] fy
! V\gMD .‘ V\(MD 4 DI aa N ui ‘ u o _
L | 1 B e B/A (NOTE)
NOTE: Same as the bit B/A of the read format register. Standard MZ-800 — “0”: Frame A access .....
Frame A is accessed for the display mode.
o LI, ILIV... “1"; Frame.B access ..... _
Color plane designation Frame B is accessed for the display mode.
T
Write | WMD . Color plane . . WD: Write data
mode ' 2 1 0 B/A° v m nm 1 | Displaymode Function | yp'. yRAM data
ElNGLE T ] } ‘ ' - Color prlane of “1”: WD, write
WRITE 0 i 0 0 (=) i o 01101y on 320 x 200 Color plane of “0”: Fixed
- - e — - ——————— g e ] r,,, ,7+ —————y ’ [ — —— —d
' ! : 4/16 colors aqe.
EXOR 0 [ 0 | 1 [FrameA:0] 01 | 01 | O/1 | O/1 | g°:°' p:a"e °; o V‘_’D? VD
a SRR B [T - J{fi _ | 640x 200, |Colorplane of “0": Fixed
i ! 1/4 colors war.
| Ca ! i | Color plane of “1”: WD + VD
OR 0 | 1 0 |FrameB: 1 | 0/1 0/1 0/1 0/1 3 Color plane of “0”: Fixed
R e IEER BETREE S e t - —— — i -
| ! i Color plane of “1”: WD .- VD
RESET ‘ 0 1 1 (VA 0/1 0/1 | 01 | Color plane of “0”: Fixed
0 X X | 0/ 1 0/1 | 320 x 200 ®, | Writes WD in a specific color
1 o1 | on x x 4 colors (Character write to the graphic plane)
| 320 x 200, wqn.
X o/1 | on 01 01 16 colors Color plane of “1”: WD
REPLACE 1 0 X —
0 bx x| X 101 | 640 x 200 @, | Color plane of “0”: Writes “0".
; | 1 x lon ] x| x 1 1color Color plane of “X": Fixed
x . | o1 | x | on Bjoc:l grc;o,
I . S . _
0 x X |91 | 011 - 320 x 200 @, | Writes only bit “1” of WD in a specific color.
1 o/t | on x | x i 4colors (Character write to graphic plane)
S S -
320 x 200, wan.
X o1 | 01 [ 01 | O 16 colors Cotor piane of “1”: WD + VD
PSET 1 1 X b ~p - -
0 x 1 X X | 01 | 640 x 200 ®, | Color plane of “0”: WD - VD
1 x | 0N x x 1 color, ! Color plane of “X”: Fixed
640 x 200,
| x X 0 X on 4 colors
MZ2-700 TO 0 0 0 0 0 0 1 MZ-700 Writes WD into the DATA, ATB, and CG area.

(#) Refer to Table-1 display frame

NOTES:

e Write for the non-existing VRAM are not assured.

o The above parameter has to be set up for the MZ-700
mode.

e B/A must be set to “0” for the standard version
MZ-800.



¢) Example of CPU read/write access

e Shown next are access examples of REPLACE write,
PSET write, and SEARCH read in the 320 x 200,
16-color mode.
As for display colors, Plane I corresponds to B, I to
R,IItoG,and IV to l.

Plane | (B) data

MZ-800

@ REPLACE write
e To develop light yellow characters on the graphic

screen.

Piane i (R) data

[olofefofr]1]s]1]

[olofrfo[ofofa]r]

Black
Cyan
Cyan

Black
Yellow
Magenta

Magenta

Yetlow

Erom<

Plane 111 (G) data

Plane 1V (I} data

Display before write l

Lofefr[r]rfre]o]

‘o'o‘oioJo[oloT)o]
i i |

It develops the screen when a next CG patterns are
written after setting the REPLACE mode and the light
yellow color in the WF register.

Mode B/A Color designation

WF register{ 1 0 0 ! 0 ! 1 1 1 0 ' : Light yellow replace mode

Pl

So, the bit “1” of the write data becomes the color
specified by WF and rest of others become RESET
(black).

Write data

(CG pattern) | © 1 0 1 0 1 0 1‘

ane 1 Plane I

[ofrfofr]ofr]e]]

Black
Black
Light yellow
Biack
Light yellow
Black
Light yellow

Light yellow!

Er o<

MoDoonnon

Plane III

Plane IV

Display after write l

[ofriofrlofrfo]r]

Lolrfofr]ofr]o]n]

@ PSET write
e To overlay a light yellow
display screen of (.

hatching over the graphic

Mode

B/A Color designation

WE register‘ 101 o } 0 {1 1 1 0 l . Light yellow PSET mode

I G

R

Writedatalo 1. 0 1 0 1 0 1|

1(B}

i1 (R}

Lofofr[ofo]r[o]r]

Black
Yeliow
Magenta

Cyan

Light yellow

Light yellow
Light yellow

Light yeliow

Zrod<

Display after write

|, Lefofelofrfo]r]o]

it

(G) v

Lol fofrfofr]o]r]

Lol ofefolr]o]1]

So, only the bit “1” of the write data becomes the
color specified by WF in this mode, and rest of other
colors do not change.

® SEARCH read + PSET write

e To change light yellow in &) above to change to red

e The following data are set when the memory is read
after setting the light yellow search mode in the RF

register.

B/A Color designation
I 5} \ 11 1 0

Mode

RF register ’ 1 ’ : Light yellow search

24

Read data [ 0 1 0 1 0 1 0 1 |: Onlythebitoflight yellow
becomes “1”.

® When the above read data are read after setting the
red PSET mode in the WR register.

Black
Red
Red
Red
Cyan
Red

Magenta

Yellow

Now, a partial color change has been attained.
As in above, it enhances fast display change with less of
VRAM accessing by using various write modes.



MZ-800

4-2-8. Pallet

As there are four 4-bit pallet registers provided inside
the unit, it permits choice of R, G, B, and | combina-
tions, and it enables to make choice of any desired
two or four colors out of sixteen available colors.
However, in the 320 X 200, 16-color mode, choice of
colors permitted to four kinds of colors output of

<Pallet register write> (FOy)

sixteen.
°

MZ-700 mode without using pallet.
e Pallet is not applicable for the border color.

<Configuration>

Pallet
enable

switch  PLT 0

PLT 2

— Pallet register ——

PLT PLT 3

R

b —— =

SW; Bo
Go
I

0B, >——‘ Iy

Input selector

8, 8;

Ry R;

G, Gy

[

s

b — — 4+ —— 4

B, M

Comer oe

Piane |
SR output —0 |

R, H

Plane 11 ol
SR output i

b———=0 |
Plane Uil
SR output —0 1

L w0l
Plane I\

Gy H

Output selector

h H

o -S2
Input select signai

SR output ~®O :

Match circuit

Output select signal

Only the conventional mode is applicable for the

B output

Q.
R output

“So—= G output

~.o— ioutput

320 x 200,

16-color mode

SWo, 1 Plane Il I\
SR output

<Pallet output and display mode>
e Shown next is the relation of the display mode, color
plane data vs R, G, G, | outputs.

(FOW)
MSB LSB
Ri B&
OUT Fo x S s 1 G —li=0~3
H 2 1 So i i SW; | “swe i 3

1) So ~ S,: Register section

S, Sy So Register No.

0 0 0 PLT O

0 0 1 PLT 1

0 1 0 PLT 2

0 1 1 PLT 3

1 0 0 SW,, SW,

2) Bi, Ri, Gi, li: Pallet write data

3) SW,, SW;i:
With these switches, it is possible to make combina-
tion of Planes MM and IV data in the 320 X 200,
16-color mode. Switches are used to assign pallets to
four groups of colors.

(Plane III data) = SW,, (Plane IV data) = SW,

Only for the color information, the color information
set by the pallet register are available as B, R, G, and
| outputs. For color information other than that, data
in Plane I through Plane IV are sent out as the B, R,
G, and | outputs.
(See example next.)

Pallet output select Pallet bl Output select
Display mode Display color a et enale Output | Output | Output | Output

A B SW,, SW, A B P P P! P!

0 0 Bo Ro GO I0

1 0 B R G |

Frame o | foprmotel Panel | Poel | Lo R R S

2 2 2 2

N 1 1 B R G l
4 color 2 2 2 2

0 0 Bo Ro Go lo

1 0 B R G l

Frame B 4 c;)éorslout of Plgnf m P|znf v « 1 1 1 1

320 x 200 colors ata ata 0 1 B, R, G, I,
1 1 83 R3 G3 |3

SW. = Plane I 0 0 Bo Ro Go lo

o =
. data 1 0 B, R, G, I
X
’ Plane I Plane I
16 colors — :g zg:g:: outof | © 4 oia data W, - Plane IV 0 1 B, R, G, I,
data

1 1 B; R; G; I3
X X 1 i m v

0 X B R G 1

Frame A 2 colors out of | Plane I % « o 0 o 0

16 colors data 1 x B R G i

2 colors ' ! ! !

0 X B R G I

Frame B 2 colors out of | Plane Il « « o o 0 o

16 colors data 1 x B R G |

1 1 1 1

640 x 200

0 0 Bo Ro Go Io

1 0 B R G |

4 colors _ 4 colors out of | Plane I | Plane Il % 1 1 ! 1

16 colors data data 0 1 B, R G |

2 2 2

1 1 Bs Rs G I3
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(EX') 2| Plane data .
An example of the pallet in use in the 320 x 200, g P e oA SW‘,’ zs EW‘: =9
16-color mode . o|o| o | o |Black PLTO = Black | Black
e Assume that the pallet register has been set to the -
following. g|1]0] 0|0 |Blue PLT1 = Cyan
PLTO = Black Elo|1| 0|0 Red PLT2 = Red
PLT1 = Cyan 1{1| 0|0 |Magents PLT3 = Magenta
PLT2 = Red 0]0| 1| 0 |Green — —
PLT3 = Magenta ' ~[7To 1 [ 0| cyen _ ~
When SW, is set to “0” and SW; to “0”, the pallet is 2
applied to four colors in group 1 {Il = 0, IV = 0) and G|O[1[ 1|0 Yellow b <
it results in the color as shown in @ of the table right T]1] 1[0 |Whie < -
(yellow to cyan). ojo| o | 1]|Gray - PLTO = Gray
When SW, is set to “0” and SW, to “1”, four colors “l1{0| 0| 1 |Lightblue - pLT1 = Light
of group 3 (Il = 0, IV = 1) becomes the display color g o111 01 | Light red _ pLT2 = Light
set by the pallet. 1|1]0 |1 |Light magenta - PLT3 = Light
Therefore, any color can be chosen out of 16 colors - 9
against four colors of color group selected by SW1 . 0]0] 1 | |tightgreen < -
and SW2. a[ 1[0} )1 Light cyan - -
e For group other than selected by SWq and SW,, the 3 01| 1| 1 |Lightyellow - -«
color that I ~ IV outputted on B, R, G, | is displayed. 111|171 | Light white - -

Border color

e As the CRTC has a 4-bit border color register, it
permit to use any border color out of 16 colors.

e Border register (OUT 06CF)

MSB LSB

B8COL x

e B, R, G, and | becomes “0” {(black) when reset.

4-2-9. CRTC register map
e VRAM control
e Data display on the video screen

Control /O address map

I/0 address
H L INJOUT
(B) (C, %)
—_ cC 0 Write format register (WF)
—_— cD o] Read format register (RF)
 — CE (0] Display mode register {DMD)
—_ CE | Status read
01 CF 0 Scroli offset register L (SOF1), 8 bits
02 CF 0 Scroil offset register R (SOF2), 2 bits . -
03 CF o Scroll width register (SW), 7 bits g&'}‘i"rzy '“d;’e“
04 CF 0 Scroll start address register (SSA), 7 bits B re i;ermag—v.?
05 CF 0 Scroll end address register (SEA), 7 bits OUTg(C) A -
06 CF (o} Border color register (BCOL), 4 bits i
07 CF (o] Superimpose bit (D7) (CKSW), 1 bit
FD (o] Pallet register
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4-2-10. ROM configuration

The MZ-700 monitor, character generator {CG), MZ-800
monitor, and IPL are implemented on a single chip of
16k X 8-bit ROM.

ROM address Mapping address
$0000 $0000
MZ-700
monitor
$1000 $1000
CG _ $E000
//// Not used $E010
$2000 -7 QD-10cs
FD
MZ-800 $EBOO (start address)
$3000 | iPL & monitor
IPL & monitor
QD command
$3FFF N $F400
~
AN BASIC 10CS
~N
AN N v $FFFO
ersion $FFFF

4-3. 8255 Programmable Peripheral Interface

The 8255 has three pairs of 8-bit /O ports, each one can
be assigned to input or output port by means of
programming. A different mapping is established de-

pending on the mode. in the MZ-700 mode, it is on
memory space, and in the MZ-800 mode, it is on I/0
space.

Port name (address) Pin No. 7]0] Active state Function
PAo H
PA: H
PA PA2 H Keyboard scan strobe
700 $E000 PA; 0 H
800 $DO PAs L Joystick-1 strobe
PAs L Joystick-2 strobe
PA; L CRT cursor blink timer reset
PBo L
PB:
PB Eg’
700 $E001 § 1 Keyboard scan input
800 $D1 PB.
PBs
PBs
PB; L
PCo (0] L Prohibits sound output of the 8253
PCi (0] e Cassette write data
PC (NOTE-1) PC: 0 L Disables timer interrupt
PCs 0 P WoTEa Rotates the cassette motor
700 $E002
800 $D2 PCs | H Checks the cassette motor
PCs | —_— Cassette read data
PCs | e CRT cursor blink timer input
PC: | _— Vertical blink signal
700 $E003
( 800 $D3 —_ Control port

NOTE-1: Output data dependent on the bit set mode.
NOTE-2: Motor is controlled on and off by the rising edge of the signal.
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a) Key scan
Ports PA.~PA: of the 8255 are connected via the

Key date ($EQO1)

From keyboard

8255

Key data
input pin >
{8-p) |
VBLNK >——r—emrr——q
556 OUT D>——m—e]
—————————my
READ
MOTOR
MOTOR |-
ON
WRITE
e SR
To keyboard
P I —
Key data
strobe ¢ LS
10
(10-p} 125

PBO

P87

PA7

PA3
PA2
PA1
PAQ

D7

Do

Al

A0

RESET

: : D7
I

MZ-800

DO

< A1

- AO

"
<

——< KEY

< 55
~ ~ RESET

LS145 decoder, and PB.~PB; are connected to the
key matrix directly.

[ A A A A N I
e 1 Y [ A L T e
| [ [ I | | I |
@-——GRAPH z R B 2 T DEL CTRL Fo t—

Ds
l
B— f’ @ S (o 3 - 1 Fs —
Ds
| |
@ ALPHA { T D 4 spP 4] Fs —
D4
| [ I
® TAB ] U E 5 o] [~ ] — Fs |—
D,
I
@Bz— ; Y] F 6 9 — -
1 | | I l l i 1
@D1 w G 7 , ? —— -
@®— CR X H 8 / SHIFT}— —
Do
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Key strobe is issued through PA.~PAs to scan the key. Example 4255 A PA PA P
.y e . . tput
As it is supplied to the decoder, it makes one of outputs, outed ConoL LA°
0~9, set low. It is then added to the key matrix to scan j
the line of the key depressed (vertical key matrix scan).
The line is in the low state, if it is in depression Only the LS145 decoder output 4 (#5
(horizontal key matrix scan). pin) is in low state.
NOTE: In the ready for command state, PA.-~PA: are ,',
normally repeats to be low state and the decod- o
; ) Because the connector (5) is in low
er outputs repeats to be high state. But, since state, key scan is permitted only for
the decoder is of an open collector type, it keys, A through H.
would not permit to check high and low state. ‘
i Decoder ?idel State of the 8255 input port B.
H" Strobe signa PB; PBs PBs PB, PB; PB, PB, PB,
L HHHLHHL
« Above state shows that keys, A, E, or
Key H,is i ion.
8255 snch is in depression
PB side
b) Cassette control read signal through PC5. The type of data (input,
The 8255 issues the cassette write data from PC1 and output) and its format are as follows:
—_—]
CASE 1 LONG SHORT
READ READ READ POINT
EDGE POINT 1
SHORT
(HIGH) 240uS
(LOW) 278uS
LONG
(HIGH) 4704S
(LOW) 494us
READ POINT
379uS
LONG represents the bit value “1” and SHORT the bit the signal rising edge. Data are recorded in repetition of
value “0”. Data will be read at 368 microseconds after LONG and SHORT, and the same data are written twice.
| SHORT 1-1. INFORMATION Check SHORT | INFORMATION | Check
ot 1 BLOCK sum, | 1256 BLOCK sum, | 1| SHORT
( 10 seconds 128 bytes 2 bytes bytes 128 bytes 2 bytes seconds
220C0 LONG 40  LONG LONG LONG 11000
SHORT 40
Check SHORT Check
e |1 DATA BLOCK sum | 1 {256 rock sum, |1
2 bytes bytes 2 bytes
LONG 20 LONG LONG

SHORT 20
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See next for the contents of the information biock.

MZ-800

Name Byte count Function Note
ATRB 1 Attribute
NAME 17 File name (16 characters maximum) CR (0D) affixed
SIZE 2 File byte size In order of low to high order
DTADR 2 Loading address
EXADR 2 Execution address
COMNT 104 Comment Not used

Rotation of the cassette (dedicated) is controlled by the
8255 and its peripheral circuits.

To cassette
8255 MOTOR
PC,4 €
PCs —— SENC
r

7

If switch has not been ON on the cassette recorder side,
SENCE signal is in high state. When a switch (REW, FF,
etc.) is pushed, it makes the signal turned low. it presets
the D-FF and the motor starts to rotate with MOTOR in
high state. With lock given to the D-FF through PC3, it
permits on/off control of the motor. If a switch is pushed
on the cassette recorder side, it permits examination of
the motor operating state by means of L and PCA4.

Repeated
/
T '/ + 1
1 ! |
SENCE 1 // : 1] T
| |
PC; ) L i : L I l
| T
MOTOR AN | .
T r T T 1
® i : ] } t :\ |
PR o // i , |
i [} | 1
[ i | i l
Execution No change “PLAY " PLAY End of load
of load in MOTOR s SW ON

command signal (PC4) displayed.

30

For use of other than MZ-800 cassette tape recorder
type, it needs to short SENCE to GND, READ to
EXREAD, and WRITE to EXWRITE of the connector T-5.
Use of the cassette recorder of other kind may some-
times not permit proper loading and saving operation.
In such an event, adjust the volume and tone controls to
find the optimum positions. To meet the opposite
polarity of cassette tape recorder, there is a dip switch
provided. Changing the switch position makes TPSW
signal state changed so as to invert the signal wave-
form.
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4-4. 8253 Programmable Interval Timer Dy <2 5, A
The 8253 makes sound generated with the counter #0 e 3 Al
. . - . 2
and internal timer is operated with the counters #1 and Databus { D ‘39",40 ? ﬁ‘j
#2. Ds =38 2-n; ) PotA
Ds =3 8
e Counter mode Dy -2 TN
#0 ... Square waveform generator MODE3 B/Eﬁ?—' 18 ARDY
#1 ... Rate generator MODE2 b0 | P S ~—ASTB
. __ 4 SEBUA SR O
#2 ... Interrupt on terminal counter control § CE  —=7 27 Bo
M1 35 u—%-.&
IORQ —32 2 . B,
RD By
B
8253 5 {8255) PC2 +5V %—‘ ZoB, pPorB
— GND-1T | 34~ B
oT7 p7 OUT2 INT % B,
{ 1 —_— 21
oTo <:> D0 CLK 2 ~~55—= BRDY
out 11] NT <23 17— gsTB
ADt > A1 interrupt /g 24 |
ADO > A0 CLK 1 HSYN control IEQ =22
ouTo {PIO) PA4
RD >——FD__0 RD {PSG) Audio - in Pin configuration
— o (8255} PCO
WR >—— WR CLKOp——— < CKMS {1.10 MH2)
WF =
53 > | CE GATE 0 53G

® The counter #0 counts input puise of 1.1 MHz,

divided by the predetermined rate (musical score
data) to generate sound. It is connected with the
mixing audio amplifier through AUDIO-IN of the
sound IC (76489AN).
This counter output is gated by PC of the 8255 port C,
and the counter gate is controllied by D01 of $E008.
The counter #0 output is also used for interrupt
control INTO and connected to A4 of the Z-80A PIO
port A.

e The counter #1 counts pulse of 15.6 kHz and gener-
ated a puise on OUT1 at every second. The counter
#2 counts pulses and makes OUT2 turned high.
OUT2 outputs becomes TNT via the gate and is
connected to INT of the CPU.

4-5. Printer interface

The Z2-80A PIO is used for the printer interface. It has a
pair of 8-bit I/0 ports.
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Pin name
|

Pin No.

/10

Signal name

Description

Do~Dr

19,20,1
40,39,38
3,2

/0

Z80-CPU Data Bus

Bidirectional, 3-state, Z-80 CPU bus.

Data and command transfer between the Z-80 CPU and the
PlO is carried out through this data bus. Do is the least
significant digit.

B/A

Port B or A Select

Port select signal.
Depending on the state of this signal, the port is specified
through which data or command is transferred between the
Z-80 CPU and the PIO.
}H :PortB

L :PortA

Control or Date Select

Control/data select signal.
Depending on the state of this signal, control port or data
port is selected for the port assigned with B/A.

B/A c/D

Selected port
Port A data
Port A control
Port B data
Port B control

IrIr

L
L
H
H

Chip Enable

Chip enable signal.
A low on this line enables the PIO. Normally connected with
the I/0 address decoder output. '

25

System Clock

System clock
CPU clock ¢ is usually used.

37

Machine Cycle One

Connection with CPU MT signal (low active).

The P10 attains synchronization with the CPU interrupt
control logic by MT. The PIO will be reset when M1 is set
low at least for a period of two clock cycles after turning
TORQ and RD high state.

36

input Output Request

Connection with CPU TORQ signal {low active).

This signal perform data transfer between the CPU and the
PIO in connection with B/A, C/D, CE, and RD. If CE, RD, and
TORQ are iow, the data on the port selected by B/A are
transferred to the CPU. If CE, TORQ are low, data or
command is written through the port selected by B/A.

35

Read

Connection with CPU RD signal (low active).

This signal controls the direction of data transfer between
the CPU and the PIO in connection with B/A, C/D, CE, and
TORQ.

IEl

24

Interrupt Enable in

Interrupt daisy chain signal. The PIQ will respond to the
INTA cycle of the CPU only when this signal is high.

IEO

22

Interrupt Enable Out

Interrupt daisy chain signal. This signal is high only when
|El is not high with the PIO having an interrupt request. it
goes low when |El is low or PIO is having an interrupt
request.
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Pin name Pin No. o Signal name Description
INT 23 o Interrupt Request Connection with CPU INT signal.
A low on this line causes the PIO to place an interrupt
request to the CPU. Because it is of an open drain type, it is
possible to make INT of several peripheral LS! wired OR
using the pullup resistance.
Ao~Ar 15-12 10 Port A Bus Port A data bus.
10- 7 Data transfer is carried out with the PIO and peripheral
device via this bus. A0 is the least significant digit.
ASTB 16 | Port A Strobe Port A strobe.

Significance of this signal depends on the Port A operation-

al mode.

1) Byte output mode  : It indicates that the peripheral de-
vice has received data from the
PlO at a riding edge of this strobe.

2) Byte input mode : Peripheral device loads data in the
P1O port A input data register at a
rising edge of this strobe.

3) Bidirectional mode : The contents of the port A output
data register are outputted on
A0~A7 when the strobe is in low
state.

4) Bit mode : Not used.

ARDY 18 (0] Register A Ready Register A ready.

Significance of this signal depends on the state of the port A

operational mode.

1) Byte output mode  : Data are {oaded in the port A data
output register when this signal
goes high, makes AO~A7 stable,
and it indicates that data can be
transferred to a peripheral device.

2) Byte input mode : A high on this line indicates that
the port A data input register is
not occupied so as to be ready for
receiving of a next data into the
data register.

3) Bidirectional mode : This signal is used to indicate that
data has been ready in the port A
output data register. Data will not
be issued on A0~A7 in this mode,
unless ASTB turns low.

4) Bit mode : Not used.

Bo~B» 27-34 10 Port B Bus Port B data bus.

Function of this bus is identical to AO~A7. But, it permits to

drive a Darlington transistor as the bus can supply 1.5V, 1.6

mA. BO is the least significant digit.

B3TB 17 | Port B Strobe Port B strobe.

Function of this signal is identical to ASTB, except for the

following:

This signal is used to load data from a peripheral device

into the port A input data register, when the port A is in the

bidirectional mode.
BRDY 21 o Register B Ready Register B ready.

Function of this signal is identical to ARDY, except for the

following:

This signal indicates that the port A input data register is

unoccupied and is ready for receiving of a next data, when

the port A is in the bidirectional mode.

For the MZ-800 the PIO located on the I/O space, and $FD Port B control
address of ports performs the following: $FE Port A data
$FC Port A control $FF Port B data
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PBo ~ PB;

B

Z-800 |

Pin name 1710 Active Signal name Function
PAo IN L RDA A low on this line indicates that the printer data is ready to receive.
. PA: IN L STA A low on this line informs the personal a paper depletion during status check.
T PA: IN — GND
e PAs IN — GND
;( PA4 IN H An 8253 output used for interrupt.
S PAs IN H Horizontal bianking signal used for interrupt.
PAs ouT H IRT Used for printer initialization.
PA; ouT H RDP Indicates the printer to receive data.
PBo ouT — RDo
. PB: ouT — RD+
e PB: ouT — RD:
*
= PB: ouT — RDs . .
cg PB4 ouT _ RD« Printer data or contro!l code to the printer.
S PBs ouT — RDs
PBs ouT — RDs
PB; ouT — RD»
Interfacing timing NOTE: Though RDA is active low, it may be handled
the same as high state of BUSY when consi-
: dered in term of signal significance.
() ) ® @ 9 g
DA | : R
. ) X Effective data X ‘ As shown in the figure above, it could be known that
RO | ; { ‘; RDP and IRT should be inverted in order to make
" 5 : ; connection with the Centronics compatible printer,
Personal Personal Direct the After conforming It can be attained by changing PRSW to high using the
computer computer sends printer to high state of . .
confirms that  data to the receive data. RDA, it makes dlp switch.
RDA s low. printer. RDP forced low.

After the personal computer confirms that the printer is
ready to receive data at (1)), the data is then sent to $FF
port (P10 port B) at step (2).

As reception of data is directed to the printer at step
{®), it makes RDP forced low at step (@) upon confirm-
ing that the printer received it (RDA=H). After this, it
awaits until RDA goes from high to low before transfer
of a next data. But, it is possible to transfer successive
data by interrupting the CPU at a falling edge of RDA,
since RDA is inputted to the RSTB input of the PIO,
when in the port B mode 0.

It is also possible to interrupt the CPU referring to Port A
inputs. Though discussed above is the printer interface
method for the MZ compatible printer types, there is the
Centronics compatible method for parallel interfacing of
the printer. Since this method is basically the same as
the MZ mode, except that signal polarity is opposite.

MZ specification Centronics specification

|
Signal name Active Signal name Active
RDA (NOTE) “L” BUSY “H”
ROP “H" STB “L”
IRT “H" INPUT PRIME "L
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NOTE: When the MZ-800 dedicated printer is used,
there may be such a case that proper operation
is not attained due to different printing charac-
ters and control codes. it must be also noted
that all MZ-800 characters can not be printed.
Besides, connection with a Centronics compati-
ble printer may not be permitted hardware-wise,
sometimes.

4-6. Programmable sound generator

The SN76489N is used for the programmable sound
generator which is controlied by the I/O port $F2. It is
write only. In order to permit smooth sound generation,
timer interrupt is applied using the 8253. For the
interrupt timer, the count 0 of the 8253 is used. The
counter 0 is used for creation of sound steps in the
MZ-700 mode, but, it is used for the timer interrupt
source of the PSG in the MZ-800 mode. Interrupt is
controlled by PAS of the PIO. it is, however, possible to
mask the counter 0 output by PCO of the 8255, in order
to prevent sound generation during interrupt.
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4-7. Joystick
It permits connection of two ATARI compatible joys-
ticks.
ADO
JOV>—_—1 l
G1 G2 1
DTO ~—————— —————O FWD
2
DT ~————— ——————0 BACK
3
DT2 ~———] <] O LEFT
4
[0) rc JUS— L O RIGHT
6
DT4 ~——— }———————O TRG1
7
(o) |- P — O TRG2
LS365
8255 D> % l 8
-O COM
PA4 | 5

+ 5V
9
GND

7-};_—0

(Configuration of joystick-1)

Low active strobes are issued through PA4 (JOY1) of the
8255 and PA5 (JOY2) interrogate switch activation

through inputs to $F0 (JOY1) and $F1 (JOY2).

5. Power supply

5-1. Block diagram

RIGHT LEFT BACK FWD
5 4 3 ?T
CcoM TRG1
90 8 7O eo /
__—I‘\____—-T
R
=77
F | |
! l
(Xsw Il sw |
R
Lo 19 {J’ :
8 O- L
2SW type only
Configuration of ATARI compatible joystick
4-8. System switch setup
System switches are assigned as follows:
SW No. Function Setup method
. ON: MZ-700 mode
1 MZ-700/MZ-800 selection OFF: MZ-800 mode
MZ printer with SW2
2 MZ/Centronics printer and SW3 at ON
3 selection Centronics printer with
SW2 and SW3 at OFF
External cassette recor- Changed so as to en-
4 - B able read on the exter-
der polarity selection
nal cassette recorder.

* Switch setups at the factory

SW1 ... OFF (MZ-800 mode)

Sw2 ... ON

SW3 ... ON } (MZ dedicated printer)
sSwq ... ON _—

Switching transformer

. P1 s1
O__o‘\o—-— s +5V
Noise Rectifier/ | |Power oy
ACIN filter filter P—==1 switching—= rectifier/
ccP filter
O - O | ov
Chassis
P2
Drive High
circuit voltage
Control
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5-2. Operational description

The block diagram of the power supply unit is shown
above. It adopts the self-excitation ON/ON control
method. First, the source supply is rectified through the
noise filter and converted into direct current. As the dc
current is applied to the switching transistor, it causes
the transistor to start repeating ON and OFF. After the
dc voltage is converted into high frequency puise, it is
added to the primary side of the main transformer
which causes to induce voltage on the secondary side.
This high frequency pulse is then rectified and filtered to
obtain the dc voltage of +5 volts. For control of output
voltage, the output voitage is compared with the refer-
ence voltage and its error is detected in the control
section. While the switching transistor is in the OFF
cycle, it makes the photo cuppler PC1 active by the
detecting signal of the control section for given period.
By adjusting control current of the drive circuit, it makes
the out put stabilized.

5-3. Maintenance

Cleaning

Dust deposit inside the power supply unit may becomes
the cause for overheat as it prevent heat dispersion,
which results in damage in component. Stains on the
fuse contact and connector contact may lead to contact
failure. So, it has to be cleaned using soft cloth dam-
pened with alcohol or dry soft cloth.

5-4. Problem determination and sequence

Follow the next procedure to find the cause of trouble.

(1} Avoid removing the board to check. But visually
observe the board to check for open circuit line,
burnt resistor, fuse, and semiconductor chips in the
first place.

(2) If a defective item were found, it has to be replaced
with the new one. But, care must also taken as
there are possible defects in multiple number of
components.
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<MZ1P16>

1. SPECIFICATION

Outline

The MZ-1P16 is the external installation 4-color plot
printer designed for use with the MZ-800 series person-
al computer. It can be fixed on the MZ-800 when the
table is used.

Specification

Type name : MZ1P16

Print method : 1, Black; 2, Blue; 3,
Green; 4, Red

Print speed : 10 characters average
(smallest letter)

: 80/40/26 digits
(software assigned)

Character set : 115

Resolution : 0.2 mm

Power supply : +5V supplied from the

M2Z-800 via the DC jack

1MW

162(W) x 133(D) x 59(H),

excluding accessories.

1 1 kg (MZ-1P16)

: Roll paper (1), ball point pen (one
each of black, blue, green, red),
paper holder (one each on side}),
paper shaft (1), paper guide (1)

Printing size

Power consumption :
Physical dimensions:

Weight
Accessories

Operating

temperature : 0to +35 centigrades
Storage

temperature : —20 to +70 centigrades

Operating humidity : 80%RH, maximum
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2. INSTALLATION

(Fixing the printer)

1. Fix the printer unit on the table as shown in the
figure.
(Place the printer in the arrow direction O, lightly
move in the arrow direction B, then secure it with

* ltis also possible to use the printer free on the table
without securing.

screws.)
Screw for securing the printer
Connection procedure after the installation @® Connect the data cable and the power supply cable of
(® Make sure that power is off to the MZ-800 and its the unit with the printer connector and the 5 VDC jack
peripheral units. of the MZ-800.
@ Remove the printer connector cover on the back side @ For connection of the printer connector, use the
of the MZ-800. screws that had been at both ends of connector.

Rear side of the MZ-800

® T

ICK—2 PRINTER 6
‘ =3
e \

e~ Data cable Power supply cable

Connector
cover

* When this unit is in use, set the MZ-800 printer dip
switch to the MZ side.
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3. OPERATION
3-1. Block diagram

[
| |
L

J UJ

Con-

Buff
nector er

Lsi

I

Intelligent

interfacing

MZ-800

Y-axis H
stepping
motor

Drive array

X-axis
stepping
motor

Pen up/

Control switches

Paper feed
Reset
Pen exchange

3-1-1. At power on

At power on, more than 5V of pen up current is applied
for a period of 10ms, plus 5 and minus Oms, to move the
carriage 556 steps backward on the X-axis in order to
initialize the colour position. As the carriage is held at the
left margin after disengagement of the motor, it is then
moved 30 steps forward on the X-axis, then stepped back
30 steps again to check if the colour position detector
has been made. If not, it continues to move the carriage
30 steps forward on the X-axis, then return 30 steps to
ensure the made condition.

3-1-2. Colour change operation

To change colour, the slider makes three reciprocating
movements of 6mm (30 steps) at the left end of the X-axis
to move the pen position one step. When the desired pen
position is attained, it then returns to the home position.
Since the pen rotor makes a unidirectional rotation at
the left end of the X-axis, and is locked within printable
range, care must be exerted not to touch the rotor and
the slider.
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Magnet
drive circuit

down '
magnet

—_—

Printer mechanism

3-1-3. Pen exchange operation

A pen needs to be exchanged with a fresh one when it
runs out of ink. In such an event, the pen is moved 485
steps forward on the X-axis from the home position with
the used pen located on the top of the rotor, then take
out the used pen, by pressing the pen release lever and
exchange it with a fresh one.

3-1-4. Motor phase and rotating direction

The arrow head indicates the forward direction for both the
X-axis and Y-axis.
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3-2. Pen exchange method

To remove pen, press the pen exchange button, when the It is more effective to save power to shut off current
slider is at the right handside, push the pen release lever. while the X and Y axis motors are at a halt. But, there
may be a possible malfuction because of unsuppressed
vibration, if the current is turned off with a nommal
pulse width. In order to prevent this, current is applied

Motor

-—- __7 excessively for more than the given hold time (tMH =
! ' 1ms or more).

' : 3-4. Colour position detector

b - ol The colour position detector consists of a reed switch

and a permanent magnet and it may cause malfunction

owing to external vibration, and magnetic influence.
6 Especially, when deposit of alien matter or paper frag-
ments is between the left end of the carriage and the

LI 1)

T frame this may result in a failure of the colour detect
performance.
3-5. Character set
Push the pen reiease lever Input of an undefined code up to $20 is ignored. Other
V== undefined codes are represented in hexadecimal notation
using the pen in a next color position.
| e e——
Pin configuration (top view)
To install the pen, push the tip of the pen through the
ring of the retum spring in the first place, then push into rodi ™ 0 b v
the holder. Upon completion, ensure that the tip of the xTAL1 O 2 39 :]_”cc
pen is engaged with the hole of the pen return spring. xTAL2 3 38 p27
If colour change is done when the pen is disengaged from REsET O 4 378 p26
the hole, it may cause improper rotation of the rotary s ds 360 P25
holder as the slider makes contact with the pen. Do not NT Os 350 p24
try to rotate the rotary holder by hand when installing eall7 347 P17
the pen during replacement of the pens. &b ‘é 8 333 ri6
. PP PSEN 09 32P1s
3-3. Stepping motor driving signal WRO 10 8950H 315 p1a
® The X-axis stepping motor and the Y-axis stepping ALEC N o P13
motor are driven by the two-phase magnet. DB, O] 12 2903 P12
DB, (13 287 P11
DB, (14 273 Pi0
. L DB, 15 261 voo
Stepping motor driving signal DB: die 251 PROG
b8, []17 248 P23
Basic drive pulse DB, 18 23 P22
DB, 5 19 227 P21
Phase A vss []20 21 P20
Phase B
Pin Configuration
Phase C

Phase D _ L
Motor clock  Hold period

RO
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3-6. Colour plotter printer control LS|

\
MZ-800 |

Pin assignment
Symbol Name In/out Function
Vss Ground Connected to OV.
Vec Main power Connected to 5V.
Voo Power Connected to 5V.
PROG Program Out Not used.
Pl, ~ P1, Port 1 Used as printer control signals.
P2y ~ P2, Port 2 Used for data input port from CPU.
Do ~ D5 Data bus Used for stepper motor control signals.
To Test pin O In Input from pen change switch.
T, Test pin 1 In Input from paper feed switch.
INT Interrupt input In Data transfer strobe MZ-700 -~ MZ1P01.
RD Read signal In Not used.
WR Write signal Out Not used.
RESET Reset In Used to initialize the processor.
ALE Address latch enable Out Not used.
PSEN Program store enable Out Not used.
SS Single step In Not used.
EA External access In Active when EA = 0V.
Pins used to attach the crystal oscillator or RC network to
X1, X, Crystal inputs In generate internal clock. However, external clock signal may be
inputted through these pins.
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WIZ-800

3-7. Interfacing with the MZ-800

Fig. 1 shows the block diagram for connection with the
printer. Fig. 2 shows its circuit description. Fig. 3 shows
the timing chart.

Table of character set

LS}MSDQIZS456I1 sis AlBlclipl F
° = e > 19 |
! W eiriad a
: 2IBIR L ezl |
’ g 3ICIS S wim
. $14D, T ~1S
B f
: %19E U |
[ @I&IBIFU AR
’ “21GIW ! 191 o T ¢
1 ! I l ] 1
: CI8HX Jv‘hib%!;L.;
&) N S B
’ 39T KA
. NHBNE bifo | |
’ + KD Teixivigy LR
c JUN e
° —I=M gl L
= 2INT .| P Bl(, ||
a 200l LGl el
3-8. Block diagram
Color position
(DY y— { detector
. ‘ X. axis
Buffer ‘ Transistor stepping motor
Dn ] ] array
Y. axis
ARDP ——= MPU m stepping motor
ARDA
Solenoid driver PEN UP/DOW"\
Solenoid -
Functional Switches
Z PAPER FEED
PEN CHANGE
The CPU sends data to the printer after confirming that ARDA ———|
ARDA is in low state. Five micro seconds later, the strobe
signal ARDP goes high. The CPU confirms that ARDA is '
in high state, ARDP is returned to a low state 14.5 micro '1
seconds later. DATA X :
! |
: :
! 1
] 3
! I
ARDP : ! ! L
| ' |
:n ! Sus 1 145
1 | ' us !
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4. COLOR PLOTTER-PRINTER CONTROL CODES
4-1. Control codes used in the text mode

e Text code (301)
Places the printer in the text mode.

¢ Graphic code (302)...c.iiieiiiiiiiiiiiiiiriiiieeeeeeeaans Same as the BASIC PMODE statement.
Places the printer in the graphics mode.

® Line UP ($03)..cuiiiiii i e Same as the BASIC PSKIP statement.
Moves the paper one line in the reverse direction. The line counter is decremented by 1.

® Pen test ($04) ... einiiiiiiiiiiiiriiriei e ieie v Same as the BASIC PTEST statement.

Writes the following patterns to start ink flowing from the pens, then sets scale = 1 (40 chr/line),
colour =0.

Black Blue Green Red

¢ Reduction scale ($09) + (309) + ($09)
Reduces the scale from 1 to 0 (80 chr/line).

e Reduction cancel ($09) + (309) + ($0B)
Enlarges the scale from O to 1 (40 chr/line).

* Line counter set (309) + (309) + (ASCII), + (ASCII); + (ASCII), + ($0D)

........................................................................... Same as the BASIC PTEST statement.
Specifies the number of lines per page as indicated by the 3 ASCII bytes code. The maximum num-
ber of lines per page is 255. Automatically set to 66 when the power is turned on or the system is reset.

o Line feed (B0A)....oiriiiiii it n Same as the BASIC PSKIP statement.
Moves the paper one line in the forward direction. The line counter is incremented by 1.

e Magnify scale ($0B)
Enlarges the scale from 2 to 1. (26 chr/line)

¢ Magnify scale ($0C)
Reduces the scale from 2 to 1.

e Carriage return ($0D)
Moves the carriage to the left side of the print area.

¢ Back space ($0E)

Moves the carriage one column to the left. This code is ignored when the carriage is at the left side
of the print area.

¢ Form feed ($0F)

Moves the paper to the beginning of the next page and resets the line counter to 0.
o Next colour ($1D)

Changes the pen to the next colour.

4-2. Character scale

¢ The character scale is automatically set to 1 (40 chr/line) when the power is turned on. Afterwards,
it can be changed by the control codes and commands.

¢ In the graphics mode, the scale can be changed within the range 0 to 63.

e The scale is set to 1 when the mode is switched from graphics to text.
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5  VIZ-800

4-3. Graphic mode commands
4-3-1. Command type

In the graphics mode, the computer can control the printer with the following commands.
The words in parentheses are BASIC statements which have the same functions as the graphics mode
commands.

Command name

Format

Function

LINE TYPE

Lp (p=0to 15)

Specifies the type of line (solid or dotted) and the
dot pitch.
p=0 : solid line, p=1 to 15 : dotted line

ALL INITIALIZE A Places the printer in the text mode.

HOME (PHONE) H Lifts the pen and returns it to the origin (home
position).

INITIALIZE (HSET) I Sets the current pen location as the origin (x=0,
y=0).

DRAW (LINE) Dx, y, ..., xn, yn Draws lines from the current pen location to

(-999=x, y=999)

coordinates (xi, y1), then to coordinates (xz, y2),
and so forth.

RELATIVE DRAW
(RLINE)

JAx, Ay, ..., Axn, Ayn
(—999 < Ax, Ay =<999)

Draws lines from the current pen location to rela-
tive coordinates (Ax,, Ay;), then to relative coor-
dinates (Ax2, Ay,) and so forth.

MOVE (MOVE) Mx, y Lifts the pen and moves it to coordinates (x, y).
(—999=x, y=999)
RELATIVE MOVE RAx, Ay Lifts the pen and moves it to coordinates
(RMOVE) | (—-999=Ax, Ay=999) (Ax, Ay).
COLOR CHANGE Cn (n=0to 3) Changes the pen colour to n.
(PCOLOR)
SCALE SET Sn (n=0 to 63) Specifies the character scale.
ALPHA ROTATE Qn (n= 0to 3) Specifies the direction in which characters are
printed.
PRINT Pcicacs ... cn (n=90) Prints characters.
AXIS (AXIS) Xp,q, r(p=0orl) Draws an X axis when p=1 and a Y axis when

(g= —999 to 999)
(r=1 to 255)

p=0. q specifies the scale pitch and r specifies the
number of scale marks to be drawn.

4-3-2. Command format

There are 5 types of command formats as shown below.

1.

Command character only (without parameters)

A,H,I

Command character plus one parameter

L,C’S’Q

D,J,M,R

. Command character plus pairs of parameters

« » is used to separater parameters, and a CR code is used to end the parameter list.

Command plus character string

P

The character string is terminated with a CR code.

X

. Command plus three parameters

7 is used to separate parameters.
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| 1 | 2 | 3 I a4 H 5 T 6 [

Cassette Recorder

Caution of the Assembling

® Be sure @ and 8 must be in exact position.
Otherwise tape data will be destroyed when “play” is done.
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CPU Unit Exteriors

mMz800

NO. PARTS CODE PN | New | RART DESCRIPTION
1/CCOVH1002ACZB AQ D 1/0 Cover unit
2/DUNTG1412AC2Z22Z A X D Bottom cabinet
3IDUNTG1413ACZZ A X D Top cabinet
4 DUNTK1418AC2Z2Z * %k N [o] CPU PWB Unit
5/|DUNTK1419ACZ2Z BA N C Joy PWB Unit
6| DUNT—1409ACZ2Z BS B Cassette unit
7{IDUNT—1420ACZ2Z BM N E Power supply unit .
8§/|DUNT—1421ACZZ BM N E RF Modulator (Europe except France)
9/DUNT—1435ACZZ BK E RF Modulator (France only)
10]GCOVH1002ACZ2Z AB D Aclyric cover
N|[GFTAR1019ACZ2Z AB -D Lid for 26P_connector
12|GFTAR1025ACZ2Z AC D Lid for joy connector
13]LCHSM1018ACZ2Z AY o] Main chassis
14/PCUSS1002ACZ2Z AA C Speaker cushion
15| QCNCW1008ACO03 AC o] Connector
16 QSW—K1031ACZZ BH o Key board unit
17/|QTANS1002AC2Z2Z AD [¢] Ground terminal
18QTANS1003ACZZ AD C Ground terminal
19/VSP0O0O8OP—608N AN 8 Speaker (POO8P)

20/ XBBSC30P10000 AA [o] Screw (3X10)
21| XBPSM30P0O6KSDO AA [o] Screw (3X6KS)
22| XBPSM30P08KODO AA C Screw
23/ XUPSD30P10000O AA [ Screw (3X10)
24|HBDGB1003ACZ27Z AC D “Sharp’’ badge
25|GLEGG1020CC2Z22Z AD D Rubber foot
26/|PGUMS1266CC2Z2Z AA [of Cushion for PWB fixing angle
27| LANGT1077ACZ22Z AC C Angle for PWB
28!{LANGT1078ACZ2Z AC Cc Angle for PWB
29|QCNCM1056ACZ2Z AG C Connector
V{QCNW—1111ACZ2Z A K [o] Cable (15pin)
311QCNW—1112AC2Z2Z AG C Cable (9pin)
32!QSW—Z1032ACZ2Z AM N B Dip switch (4pin)

33/ XBPSM30PO06KSO0 AA o] Screw (3X6KS)
4|[GCOVH1009ACZB AN D__[1/0 Cover
IH|/GFTAR1021ACZ8B AE D Lid
3I6!HPNLC1004ACZB AE D /0 Panel
37/XBBSC30P0600C AA C Screw (3X6)
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MZ800
/0O Cabinet Unit

NO. PARTS CODE PRICE | e | PARK DESCRIPTION

1|CCABB1018ACZB AS D __[1/0 Cabinet unit

2|GFTARI024ACZA AF D [Lid for slot

3|LCHSM1010ACZ2Z AQ c 1/0 Chassis

4/LHLDZ1005AC22Z AD C | PWB guide

5| QCNW—1076AC2Z22Z B A C Cable with conector (for 44pin)

6 XBBSC30P06000 AA C | Screw (3%X6)

7/ XBPSD30P10KSO AB C_ |'Screw (3X10KS)

8| XUPSD30P08000 AA C__ [Screw (3X8)




M2800

CPU Board Unit

NO. PARTS CODE BRI | M | RARK DESCRIPTION
1/LBSHZ2029SCz22Z AB [ Bushing
2[QCNCM1009ACZB AA [¢] Connector (2pin)
3[QCNCMI1009ACZii AC [ Connector (9pin)
4|QCNCM1009ACZL AC C Connector for Colour encoder (12pin)
5 CNCM1008ACZ0O AC C Connector (15pin)

6 CNCM1010ACZ2Z AF [ Connector for Power supply (For power supply)
7{QCNCW1013ACZ22Z AC o] Connector for Recorder (For data recorder)
8/QCNCM1038ACZ2Z AM C Connector (JAE 50P)
9/|QENCWI1270CC2J AE [o Connector for Key

10 JAKCl1013CcCczZ AC B Jack (for MIC)
11/QSO0CZ6418ACZZ AD C [ IC socket (18pin)
12]/]Qs0CZ6428ACZ2Z AE C IC socket (28pin)
13/]QS0CZ6440ACZ2Z AG [o] IC socket (40pin)
14[QSW—P1009ACZ2Z AF B Push switch (Reset)
15]RCRS—1007ACZ2Z AV B X—TAL (17.7344MH2z)

16 | RMPTCB102QCKB AD B Block resistor (1.0KQX12 1/8W £10%)
17/|RMPTC8103QCKB AD B Block resistor (10KQ X8 1/8W *+10%)
18]RVR—B1450QC2Z2Z AE B Variable resistor
19]VCEAAULIAW107Q AB C Capacitor (10V 100uF 6.5¢4 X10)
20lVCEAAALAW227M AC C Capacitor (10WV 274F)
21]VCEAAUL1EW4750Q AB C Capacitor (25WV 4.7uF)
2|VCTYPUL1EX223M AB [ Capacitor (25WV 0.0224F)
23|]VCTYPUL1EX333M AB [ Capacitor (25WV 0.033uF)
Bi{VCTYPUILIEX473M AB C Capacitor (25WV 0.0474F)
25/|VHiD65040—032 BT B 1C
26/VHIiLHOOB80A/—1 A X B LS1 (LHOO80A)
27/VHiIiLHOO81A/—1 AW B LSI (LHOO81A)
28|VHiIiLM386N//—1 AH B Ic
29/VHiMB81416—12 AZ B LSI (MB81416-—12)
30/VHINES56N//—1 AH B IC_(NE556N)
31[VHiUPD8255,/—1 AV B LSI (UPD8255)
32/VHi27128/AC85 BP B P—ROM
3|VHi8253////—1 B A B LS1 (8253)
34|VS2SCa58K/ /—1 AC B Transistor (2SC458K)
3B|VCCCPULHH101J AB C Capacitor (S50WV 100pF)
36/VCEAAUICWI1060Q AB C Capacitor (16WV 10uF)
37|VCEAAAI1CW2260Q AB C Capacitor (16WV 224F)
38/VCEAAULIHW105Q AB [ Capacitor (50WV 1.04F)
9|VCKYPU1HB102K AA [o] Capacitor (50WV 1000pF)
40|VCSATAICE226M AB [o] Capacitor (16WV 22,F)

41| VCSATAICE336M AB [o] Capacitor (16WV 33xF)

42 | VCTYPUIEX103M AB C Capacitor (25WV 0.01 u4F)
43|VCTYPUINX104M AB [ Capacitor (12WV 0.10xF)

4/ VHDDS1588L1—1 AD B Diode (DS1588L1)
45|VHiIiCDA4069B/—1 AE B IC
4|VHiIiM74LS00/—1 AE B 1IC (M74LS00)
47/VHiM74LS02/—1 AE B 1C (M74LS02)

4B VHIM74LS04/—1 AE B IC (M74LS04)
4H9{VHiM74LS08/—1 AE B IC (M74LS08)

50/ VHiIiM741S125—1 AH B IC (M74L.5125)
S1{VHiIiM74LS14,/—1 AM B IC (M74LS14)
2({VHiIiM74LS145~1 AH B iC
53]VHiM74LS245—1 AM B 1IC (M74L8245P)

54| VHiIiM74LS257—1 AQ B 1IC (M74L5257P)
5IVHiIiM74LS32,/—1 AF B IC (M74LS32)
%|VHiM74LS365—1 AF B IC (M74LS365P)
57|VHiIiM74LS74/—1 AG B IC (M741574)
58|VHiIiM74LS86,/—1 AF B IC (M74L586P)

59| VHiIiSN74LS373N AL B IC (SN74LS373)
60]VHIiSN7417N/—1 AG B IC (SN7417N)

bl {VHiIiSN76489,/-—1 AW B IC

62/ VHi4164—150—H AZ B IC (4164)

63| VRD—ST2EYO0O00J AA C Resistor (1/4W +£5%)

64 VRD—ST2EY100J AA Cc Resistor (1/4W 100 +5%)
65{VRD—ST2EY101J AA o] Resistor (1/4W 1000 +5%)
66 | VRD—ST2EY102]) AA [o] Resistor (1/4W 1KQ *5%)
67| VRD—ST2EY103J AA [ Resistor (1/4W 10K *5%)
68| VRD—ST2EY 104 AA [ Resistor (1/4W 100KQ *+5%)
69|VRD—ST2EY1221) AA Cc Resistor (1/4W 1.2KQ +5%)
JO|]VRD—RV2EY152J AA C Resistor (1/4W 1.5KQ +5%)
71 {VRD—ST2EY1821J AA [ Resistor (1/4W 1.8KQ +59%)
72{VRD—ST2EY183J AA C Resistor (1/4W 18KQ *+5%)
73{]VRD—ST2EY221J AA C Resistor (1/4W 2200 +5%)
74| VRD—ST2EY3301J AA Cc Resistor (1/4W 330 *+5%)
75|VRD—ST2EY331J AA C Resistor (1/4W 3300 +59%)
76{VRD—ST2EY332J AA [o] Resistor (1/4W 3.3KQ *5%)
77|VRD—ST2EY472J AA C Resistor (1/4W 4.7KQ +5%)
78] VRD—ST2EY473) AA [ Resistor (1/4W 47KQ +5%)
79/ VRD—ST2EYS561J A A [ Carbon resistor (1/4W 5600 +5%)
80 VRD—ST2EY683J AA C Resistor (1/4W 68K +59%)

_4_

& oaddn.



[4] Key Board Unit

MZ800

NO. PARTS CODE PRICE | pNEw | BART DESCRIPTION
1]0CFD57990//// AF C__|Space key
2|0CF3362A///// AB C__ | Crank guide F
3]0CF3363A///// AD C__ | Crank shaft A
4{0CF6303A///// AC C [ Key contact
5|0CF3357A///// AA C | Guide tip
6]0CF4906A///// A X C_ | Frame (NSH—1)
7/0CF3361A///// AB C__| Crank holder F
8|0CF3364A///// AA C | Return spring (for 60 key)
9/0CF33648B///// AA C [ Return spring (for shift key)
10/0CF3364C///// AA C | Return spring (for space key)
1n(0CFo0711C///// AA C | Return spring (for harf key)
12|0CF4274A///// BE N C |[Key top set A
13/|0CF6387C///// BB N E [PWB W. Parts
W4|0CF1731F///7// AF N B |LED
15/]0CFA4988A///// AN C__|Fiat cable
16|0CF4976A///// AC C [ Protector
17[XBTSD20P06000 AA C__|Screw
18|]0CF42748B///// AT N C | Key top set B
19|0CF4274Cc///// AT N C [Key top set C
20|0CFa2740,///77 AD N C__ | Key top set D
210{0CF4274E///// | *AT N C [Key top set E
2(0CFa274F/77/7 AH N C__ | Key top set F
23|0CFa274G///// AK N C [Key top set G
24[0CFA4274H///// AF N C [Key top set H
5|(0CFa2743////7 AH N C__ | Key top set J
26|0CFa4274K///// AD N C_ [Key top set K
27|0CF4274L///// AH N C |[Key top set L
28|0CFD5000D//// AG C Blank key top

* Key top unit

B UNIT (1~9,0, *, T,

D UNIT @)
E UNIT(R, O, P, A, D, G,

’ - T'
CUNITM,N,V,C X, Z L,
B

F UNIT (GRAPH, CR, SHIFT)

G UNIT (F1, F2, F3, F4, F5)

H UNIT (INST, DEL)
JUNIT (1,—, l,<)

K UNIT (ALPHA, CTRL)

L UNIT (ESC, TAB, ALPHA,SHFT)
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MZ800

Power Supply Unit

B>t

NO. PARTS CODE POk | W | RART DESCRIPTION
1/PCOVS0181VAZZ AG C |Case(B)
2[PCOVS0215PAZZ AF [ Case (A)
3|IPZETi0021PAZ2Z AE C Barrier
4/ LBNDCOOOBPAZZ AA C Wire band
5/|XBBSM20P06000 AA C Screw (2X6)
6| XBBSC30P06000 AA C I Screw (For heat sink INLET)}(3X6)
7/XBPSC30P06KO0D AA C Screw (For switch}(3X6)
8/XBPSD30P080O0O AA [o] Screw (For heat sink)
9/ XBPSD40POB8KSO AA C Screw (4P X8S)
10, XBPSC30PO0O6KSDO AA C Screw (3P X6S)
11[QFS—C0002PAZ2Z AD A Fuse [F1]
12|QFSHAQO001PAZZ AA C Fuse hoider (H—0011)
13/]DSOCNO0344PAZZ AF C Connector (out put) W.Wire
14[QJAKCO0004PAZZ AD C Jack (For DC)
15| XNESD30—24000 AA C Nut (For heat sink)
I6|RTRNZOO3S5PAZZ AE N B Filter coil [L21]
17/|RTRNZO0110PAZZ AT B Transformer [T1]
18{RTRNZ0O081PAZZ AH C Filter [L1]
19 RVR—M0089PAZZ AC B Variable resistor (1K) {VR21]
20{VHDRB156///—1 AG B Diode [D1]
2I1RH—i X0464PAZZ AF B IC [1C21]
22{VRD—RUZ2EE152J AA [o] Resistor (1/4W 1.5KQ *5%) [R9]
23{VRD—SC?2EF180J AA C Resistor (1/4W 180 *59%) [R8]
24{VRD—SC2EF151J AA C Resistor (1/4W 150Q) R6]
25/RC~FZ030CPAZZ AE [o] Capacitor [C2]
26 VRD—RU2EE151]J AA C Resistor (1/4W 1500Q) [R7
27{VRD—SC2EF272) AA [o] Resistor (1/4W 2.7KQ *+5%) [R22]
28/RC—QZ0023PAZZ AD o] Capacitor (AC400V 3300pF) [C1,5,6]
29/ RR—XZ0008PAZZ AB [o] Resistor [R4]
IV/VCEAAU1IAM228M AC C Capacitor (10WV 22004F) [C22,23]
31/1VCEAAU2GM105M AD [o] Capacitor (400WV 1.0.F) [C7]
R2IVCEAAU2GM4T76Y AH C Capacitor (400WV 47 4F) [C3]
33/ VCKYPU1IHB682K AA C Capacitor (50WV 6800pF) [C12]
MIVCKYPUINB204Z AB C Capacitor (12WV 0.204F) [c9]
3B|{VCKYPU3IDB101K AB C Capacitor (2000WV 100pF) [C10]
3B|VCAQYKU1IHM102K AA C Capacitor (50WV 1000pF) C21]
37[VCQYKU1HM3 33K AB [ Capacitor (50WV 0.033xF) C25]
3B|VCTYPG1CD1042Z AE C Capacitor (16WV 0.104F) C11]
9 [VHDDFCO5R,//—1 AC N B | Diode [D2]
4|VHD1S2076A/—1 A B B Diode (152076A—FEC) [D3]
41 VRD—ST3AF224) AA [o] Resistor (1W 220KQ +5%) [R3]
42| VRS—PT3AB1ROJ AA C Metal film resistor (1W 10 +59%) [R5]
43|VRS—PT3DB683J AA C Resistor (2W 68KQ +10%) (R2]
4 VRW~KT3IDC100K AC C Resistor (2W 100 +10%) [R1]
45/VS2SC1213—D1A AC C Transistor [02,3]
46 /PRDARO143PAZZ AF C Heat sink
47/|PRDARO0144PAZZ AE C Heat sink
48|{VHDESAC8204—2 AN B Diode [D21]
49[VS25SC3150//—1 AK C [Transistor [Q1]
50 VRD—RU2EE101J AA C Resistor (1/4W 1000) [R21]
51[VRD—SC2EF332J AA [o] Resistor (1/4W 3.3KQ) (R23]
52| RH—PX0075PAZZ A K B Photo transistor PC1]
53/|QSW—~CO0003PAZZ AK B AC switch [SW1]
54| QSOCAD0003PAZZ AF C AC inlet [SO1]




M2800

(5] Power Supply Unit




MZ800
(6] Packing Parts

PRICE | NEW | PART

1/QACCZ3321QCN1 AL C | AC cord (France only)
2/|QACCE3620QCZ2 AL D AC cord (Europe except France)
3IQCNW—~1065ACZZ BA D Cable for TV (France only)
4/QCNW—1049AC2Z22Z AN C Cable for TV (Europe except France)
5| TiNSM1294ACZZ AC N D Instruction manual (Supplement)
6| TiNSG1212ACZZ BE N D Instruction manual Basic (Europe except France seeg)
7|TLABZ1010ACZ2Z AD D Function label
8|TLABZ1102AC2Z22 AD D Graphic label
9|SSAKA5004CCZ2Z AA D Poly bag (100 X 300mm)
10/ SSAKH0013HCZ2Z AA D Poly bag (260 X400mm)
11/SPAKC1556ACZ2Z A Q N D Packing case (France only)
12|SPAKC1552ACZ2Z A N D Packing case (Europe except France)
13/]SPAKA1624ACZL AH N D Packing cushion L
14/ SPAKA1624AC2ZR AH N D Packing cushion R
15| SPAKA1625ACZ2Z AM N D Packing sleeve (Accessories)
I6|SSAKHO0014HCZZ AB D Poly bag (640 X 500mm)
17[SSAKA0231QCZZ AA D Poly bag (80220 30U)
18|]RTPEK1006ACS814 BB D Master cassette tape
19| TLABZ1103ACZ2Z AA D Label (DC 5V)
20|TLABE1119ACZ7Z AC D Label for tape (1Z016)
21 TLABE1120AC2Z2Z AC D Label for tape (1Z013)

TLABZ1009ACZC A A D Label
2|TLABS1128AC2Z2Z AB D Caution

NSNS X

i Eerid
|
|

CASSETTE TAPE




Cassette Unit Exteriors

MZ800

NO. PARTS CODE BRI | M | RARE DESCRIPTION
110BV0757170043 AA N D Tape mirror
2/{0BV6611820002 AC N C | Cassette lid spring
3/]0BV6688000017 AT N D | Cabinet ass'y
4/0BV6688040019 AL N D | Cassette lid ass'y ]
5/0BV6688220015 AC N D Plate
6/0BV9710260414 AA C [ Screw (P2.6X4—SN)
7/0BV9711260417 AA C Screw (T2.6X4—SN)
810BV9718260511 AA N C [Screw (P2.6X5—SN—S)
910BV97602610138 AA N C | Screw (TP2.6X10—SN—A)
10/ 0BV6680010005 BG N E Amp PWB unit
11/0BV6680400017 BP N E Mechanism ass’'y
12/0BV0646310006 AA N C Lead wire clamp B
13/0BV6685400001 AG N C | Connector (9pin)

_.9__



MZ800

8] Mechanism Unit (For Cassette)

PRICE | NEW | PART
NO. PARTS CODE R | aNEw | BARY DESCRIPTION
110BVv0210680007 AN N B Record—play back head
2/0BV0211280006 AH N B Erase head
3/0Bv0222830001 AW N B Motor
4/]0BV0440800004 AM N B Tape counter
5/0BV0560690004 AD N B | Counter
6/0BV0560800009 AD N B | Capstan beit
7/0BV0560950005 AD B | Gear belt
8/0BV06301210059 AA N C | EXT spring
9/0BV06302200059 AA c EXT spring
10/0BV0630600007 AA c EXT spring
11/ 0BV0631960001 AA C EXT spring
12,0Bv0631982009 AA N C EXT spring
13/0BV0631992002 AA N C EXT spring
| 14/0BV0632060005 AA N C | EXT spring
15,0BvV06320700038 AA N C__ | EXT spring
1 16,0BV0635110000 AA C COM spring
17/0BV0636973002 AA C___iSPL spring
18/0BV5624150003 AF C | Spring
19{0BvV06533800059 A A C Lead —wire clamper
20,0BV3IB0129000859 AC C__ | Stop lever
2110BV3801311007 AD C Record lever
. 22!0BV3801321000 AC c Play lever
[,_2»3_VOBV3801331003 AC N C Rewind lever
24/0BV3801341006 AD N C F.F. lever
2/0BV5001700005 A A C Flywheel shaft supporter
26/0BV6221800005 AC N C Record switch spring
27/0BV6501180009 AB C Flywheel Base
‘2A8h0,_BV6501361006 AD N C Lock plate
29/0BV6501372000 AC N C | Safety lever 1
30/0BV6501380001 AB c Eject arm
31/0BV6501390004 AB C |Stoparm
032]0BV65014010089 AB N C Reverse cue lever
t}} 0BV65061413004 AB N C Record lock lever
3410BV6501471000 AE C Take—up arm set
3%10BV6501480002 AF C Pinch roller base ass'y
3% 0BV6501461007 AG C 6 Push switch base
37;0Bv6501832003 AC C Push spring
038i0BV6501841005 AC N C | Stopper spring
39/0BV6502030006 AB C | Arm support A
40/ 0BV6502251005 AD N C | Switch shaft
41/0BV6502300505 AK N C - Flywheel
4_'2_[OBV6502584000 AF N C __ [Take—up reel base ass'y
43, 0BV6502595004 AF N C Reel base ass'y A
44/0BV6502620009 AB C _|Take—up gear
45]0BV6502660001 AB C _|Take—up lever
4610BV6502752001 AG N C  {Clutch ass'y
47/0BV6502920002 AF N C [ Rewind arm ass'y
48, 0BV6502930005 AF N C First foward arm ass'y
49/0BV65029400038 AA N [ Tension pick up
50 0BV6628620024 AD N c Push button
5110BVb66610500038 AG N C Head base ass'y
' 52/0BV6661410000 AB N C___| Switch lever
53/0BV6674000003 AA N c EXT Spring
54/0BV6681000005 AS N C Mechanism chassis ass'y
55/0BV6681200007 AE N C__[Angle
5%10BV6682700005 AG N C Motor support
5710BV9710200254 AA N C | Screw (P2X2—SK)
58/0BV9710200313 AA C__|Screw (P2X3—SN) R
59:0BV97102004156 AA C | Screw (P2X4—SN) ) B
60/ 0BV9I710200519 AA ‘C__{Screw (P2X5—5SN)
61{0BV9712200412 AA C [ Screw (L2X4—SN)
62, 0BV9718200410 AA C | Screw (P2X4—-SN—9)
63/ 0BV9743551004 AA C | Screw (P2X10—SN) ]
_ 6410BV9760260811 AA C | Screw (Self tapp TP2.6X8—SN—A)
65:0BV9799024006 AA N C | Screw (P2X4.7—SN)
66 [ 0BV3811015142 AA ¢ E Type ring (ZR1.5—SU)
67/0BV9811025145 AA C E Type ring (ZR2.5—SU)
@8108V9811030143 AA c E Type ring (ZR3=SU)
69,0BV9862020115 AA N C E Type ring (SW2—SN) ;7 N
70 0BV9870003003 AA C - Washer (W021060030SN)
/J1:.0BV9870012005 AA N C___| washer (W030100080SN) -
72]0BV9874002004 AA C | Washer (W021045025)
73:0BV9874026004 AA C__ | Washer (WP012036025)
| —
- L3
L--

— 10—




Mechanism Unit (For Cassette)
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MZ800
(9] PWB Unit (For Cassette)

PRICE | NEW | PART
NO. PARTS CODE R | mEnk | RaRT DESCRIPTION
1/0BV036418000°2 AH B Slide SW [SW1~SW1—3]
2/0BV0365800008 *AF N B8 Leaf SW [sw2]
3/0BV9020046250 AF N B Transistor (25C2120-Y) [Q3,04]
4/VHDDS1588L2—1 AB B Diode [D1~D4]
5/0BV91103400038 AK N B IC (uPC1470P) [1c2]
6/0BV9205118149 AA N C Resistor (RD14D181J 180Q) [R20]
7/0Bv92086102438 A A N C Resistor (RD16T102JT 1KQ) [R21,R6]
8 0BV9208610341 AA N C Resistor (RD16T103JT 10KQ) [R18,10,9,7,13,15,28]
0BV9208610341 AA N C Resistor (RD16T103JT 10KQ) [R27]
9/0BV920861514¢0 AA N Cc Resistor (RD16T151JT 150Q) {R19]
10/0BV9208615346 AA N C Resistor (RD16T153JT 15K0) {R3
11/]0BV9208615449 A A N C Resistor (RD16T154JT 150KQ) [R11]
12/0BV920862054¢0 AA N C Resistor (RD16T205JT) [R14]
13/]0BV9208622243 AA N Cc Resistor (RD16T222JT 22KQ) R12]
14]0BV9208622346 AA N Cc Resistor (RD16T223JT 22KQ) (R16]
15/0BV9208622449 AA N o] Resistor (RD16T224JT 220KQ) [R1]
16/0BV3208627145 AA N C Resistor (RD16T271JT 270Q) {R30
17/0BV9208633144 AA N [o] Resistor (RD16T331JT 330Q) [R22]
18/0BV9208647048 AA N c Resistor (RD16T470JT 470) {r2]
19{0BV9208647141 AA N c Resistor (RD16T471JT 470Q) [R26]
20/ 0BV9208647347 AA N c Resistor (RD16T473JT 47KQ) [R23,R4]
21/0BV9208656040 AA N c Resistor (RD16T560JT 560) [R8]
22|0BV9208656246 AA N c Resistor (RD16T562JT 5.6KQ) R17]
23/0BV9208656442 AA N C Resistor (RD16T564JT 560KQ) [R29]
24/0BV9208682148 AA N c Resistor (RD16T821JT 8200) [R31]
25,0BV9208682241 AA N C Resistor (RD16T822JT 8.2KQ) R24]
26/ 0BV9227120142 AC N Cc Resistor (RNP14T201JS 200Q) [R32]
27/0BV9250347046 AB N C Resistor (RSO8AB3A470J 47Q 1W) [R25]
28/0BV9298020174 AD N C Variable resistor (PDS8H3C201N 200Q) [VR1]
29/0BV931831025¢ AC N [ Capacitor (CD45X1E102K) [C2,5
30/ 0BV9318347359 AC N c Capacitor (CD45X1E473K) [C10]
31/0BVS349010161 AD N C Capacitor (CEQ4W0J101MU) [C9
32/0BvV9349022063 AC 9] Capacitor (CE04W0J220MU) [C7]
33/0BV93490470634 AD N C Capacitor (CE04W0J470MU) [C8]
34/0Bv9349210060 AC C Capacitor (CEQ4W1C100MU) [C3]
35/0Bv9349501061 AC C Capacitor (CEO4W1HO10MU) [C6]
366/0BV9349510960 AC Cc Capacitor (CEO4W1HR10MU) [Ca,C1,C11]
37!0BV9905210051 AD N Cc Coil (55100K) {L1]
3B|VHiUPC358C/—1 AG B IC {Ic1]
39/ 0BV9020045558 AD N B Transistor (25C1815—GR) [Q1,02,05]
100 MZ-1P16 Exteriors
PRICE | NEW | PART
NO. PARTS CODE RANK | MARK | RANK DESCRIPTION
1!CCABB1006ACZA AM N D Cabinet top
2/!GCABB1008AC2ZB AC Cc Holder
3/]GCABB1008ACZC AL N D Cabinet top
4ICFTAT1001ACZA AK N D Lid -
5IGFTAT1009ACZA AE N D Lid for pen change
6{PCUT—1001ACZA AD N D Paper cut
7{CSFTZ1001ACZ27Z AH E Paper shaft unit
8/DUNTMI1051ACZ22Z BW E Printer mechanism unit
9]JKNBZ1005AC02 AG N D Knob for paper feed
10{LHLDZ1002ACL2 AB N D Holder
11 ]LHLDZ1002ACR2 AB N D Holder
12/PGiDWI1I001ACZ2Z AB D Paper guide
| 13|PSPAB1003ACZZ AA C Collar for printer
14 /PZETE1005ACZZ AA C Insulator sheet
15IQCNW—1013ACZ2Z AD C Ground wire
16 | DUNTK1425ACZ7Z BF N E CPU PWB unit
_17|DUNTK1426ACZ2Z AL N E Switch PWB unit
18/GLEGP1001CCZ2Z AB o] Lubber foot
C19/LANGT1079ACZZ AB N [9) Angle for cable
| 20l LUANGK1082ACZZ AH N C Angle for sulaider
_21ILCHSM1016ACZZ AM N Cc Bottom chassis
22 LCHSM1017ACZ2Z AQ N o] Stand
23/QCNW—1108ACZ22Z Al N Cc Cable for power
_24!QCNW—1109ACZZ BD N C I/F Cable
25(NSFTZ1001ACZA AC 9] Paper holder
26!NSFTZ1001ACZB AG C Paper shaft
27| XRESJ40—-06000 AA C E type ring (4mm)
28/ XBBSC30P06000 AA 9] Screw (3X6)
29| XBPSD30P04KOO AA c Screw (3X4K)
30/XUBSD26P080CGO AA Cc Screw
31| XuBSD26P10000 AA c Screw
32/ XBPSM30PO6KSO AA C Screw (3 X 6KS)
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MZ-1P16 Exteriors

NO. PARTS CODE PRICE | NEW | RART DESCRIPTION
33| XBPSM30P08KOO AA C_ [Screw

34[QCNW—1110ACZ2Z AE N C Connector (4pin)

35| QSW—P1010ACZZ | AC C__[Push switch (Paper feed)

36/QSW—P1011ACZ2Z AD C Push switch (Pen Change, Reset)

37 LX—BZ0038FCZZ | AA C_ | Screw

B|PZETVI010ACZZ | AC | N C_ [Insulator




MZ800
MZ-1P16 Main PWB Unit

NO. PARTS CODE PRICE | N | RARY DESCRIPTION
1/]QCNCM1009ACZD AB C | Connector (4pin)
2/QCNCM1015ACZ2 AC 8 | Connector (2pin)
3{QCNCM2414RC2F AH C Connector (26pin)
41QCNW—1012AC2Z22 AL C Connector wire
5]QS0OCZ6440ACZ2Z AG C IC socket (40pin)
6|]RCRSZ1006ACZ2Z AD C X—TAL 6MHZ
7/RMPTC8332QCKB AD B Block resistor (3.3KQ X8 1/8W *+10%)
8/VCCCPU1HH100D AA C Capacitor (50WV 10pF)
9{VCEAAUL1AWI107Q AB C Capacitor (10V 100uF 6.5¢ X10)
I0/VCEAAULHW225Q AB [ Capacitor (50WV 2.24F)
11/VCKYPU1HB331K AA C Capacitor (50WV 330pF)
12/{VCTYPUINX104M AB o] Capacitor (12WV 0.104F)
13/]VHDDS1588L2—1 AB B Diode (DS1588L2)
W|VHEHZ11A///—1 AC B Zener diode (HZ11A)
15{VHiLB1257//—1 AM B 1C
16| VHiM5M8050H0 1 AZ B LSI
17/ VHiIiM74LS244—-1 AM B IC (M74L5244P)
18|]VHiIiSN754518B—1 AG B IC (SN75451B)
19/|VRD—ST2EY103) AA Cc Resistor (1/4W 10KQ +5%)
20|]VRD—ST2EY104J AA C Resistor (1/4W 100KQ +5%)
21lVRD—ST2EY221J AA Cc Resistor (1/4W 2200 *+5%)
22|VRD—ST2EY332) AA C Resistor (1/4W 3.3KQ *5%)
23| VRD—ST2EY561) AA o] Carbon resistor (1/4W 5600 +5%)
24| VRD—ST2EYS562) AA [o] Resistor (1/4W 5.6KQ *5%)
25/VS2SA673—C/—1 AE B Transistor (2SA673—C)
26|VS2SB739—//~1 AD B Transistor
27[VS2SC458KS/—1 AC B Transistor (25C458KS)
28/vS2SD788—C/EC AC B Transistor (2SD788—~C/EC)

112 MZ-1P16 Packing Parts

PRICE | NEW | PART
1[TiNSE1213ACZ2 AG N D Instruction book
2{PCUSS1014AC2Z22 AL N D Packing cushion A
3{PCUSS1015ACZ2Z AH N D Packing cushion B
4| SPAKA1559ACz22 AH N D Packing accessories
5/]SPAKC1560ACZ2Z AH N D | Packing case
6!SSAKADOODGUCZZ AA D Poly bag (50X 60mm)
7/SSAKHO0015HCZ2Z AA D Poly bag (180 X280mm)
8ISSAKAD0231QCz2 AA D Poly bag (80X220 30U)
9/SSAKA2010KCZZ AA D Poly bag (240 X 300mm)
10/ SSAKAS5004CC27Z AA D Poly bag (100X 300mm)
11|TLABS0918FCZ2Z AA D F mark label
12/ TLABZ1027ACZA AB N D Pen label
13|TLABJ1083CCZ2Z AA o] Label (U.K. only) (Made in Japan)




MZ-1P16 Packing Parts

. e
&\, Plotter Printer
\ /
\ ! Taping )
7 ’ . Paper Guide

MZ-1E20

NO. PARTS CODE PRICE | NEw | RART ' DESCRIPTION
1 LANGT1080ACZZ AK N o PWB angle :
2/|SPAKA1589ACZ2Z AE N D Packing cushion
3/SPAKC1590ACZ22Z AT N D Packing case
4/SSAKH3010CCz2Z AA D Poly bag (180X240mm)
5| TSELF1002AC2Z22Z AA D Label
6| XBPSD30PO06KSDO AA C Screw (3X6KS)




MZ800

B Index
PRICE| NEW | PART PRICE | NEW [ PART
[Cc] QCNCM1038ACZZ 3 8] AM 3
CCABB1006ACZA [10- 1] AM | N D QCNCM1056AC2Z2Z 1- 29 AG [
CCABB1018ACZB 2- 1| AS D QCNCM2414RC2F [11- 3| AH [
CCOVH1002ACZB - 1] AQ D QCNCWI1008ACO03 1- 15[ AC C
CFTATI001ACZA | 10- 4| AK N D QCNCW1013ACZZ 3- 7] AC C
CSFTZ1001ACZZ |10- 7 AH 3 QCNCW1270CC2) 3 9 AE C
B (D] QCNW—1012ACZZ [11- 4] AL [0
DSOCNO0344PAZZ 5 13| AF @ QCNW—1013ACZZ [10- 15| AD C
DUNT—1409ACZ22Z - 6] BS B OCNW—1049ACZZ 6- 4| AN C
DUNT—1420ACZZ - 7/ BM| N E QCNW—1065ACZZ 6- 3| BA D
DUNT—1421ACZZ - 8 BM | N E QCNW—1076ACZZ 2- 5] BA C
DUNT—1435ACZ2Z 1- 9] BK E QCNW—1108ACZZ [10- 23| AL | N C
DUNTG1412AC2Z 1- 2] AX D QCNW—1109ACZZ [10- 24| BD | N C
DUNTGI413ACZZ I- 3| AX D QCNW—1110ACZZ |10- 34| AE [ N C
|IDUNTK1418ACZ2Z 1- 4| ** N C QCNW—1111ACZZ 1- 30| AK C
DUNTK1419ACZ2 - 5| BA N [ QCNW—1112ACZZ 1- 31| AG C
DUNTK1425ACZZ |10- 16| BF N E QFS—C00062PAZZ 5- 11| AD A
DUNTK1426ACZZ [10- 17 AL N E QFSHAQO001PAZZ 5 12| AA C
DUNTM1051ACZZ |[10- 8| BW E QJAKCO0004PAZZ 5- 141 AD [
i [G] QJAKC1013CCZZ 3 10| AC B
GCABBI1008BACZB |10- 2| AC C QSOCAO003PAZZ 5- 54! AF [
GCABB1008ACZC 110- 3] AL N D Qs0CZ6418AC2Z2Z 3 11| AD C
GCOVH1002ACZZ 1- 10| AB D QSs0CZ6428ACZ2Z 3 12| AE [
GCOVH1009ACZB 1- 34| AN D QS0CZ6440ACZZ 3- 13| AG 8
IGFTAR1019ACZZ 1- 11| AB D ] 11- 5| AG C
IGFTARLI021ACZB 1- 35] AE D QSW—CO0003PAZZ 5 53| AK B
|GFTAR1024ACZA - 2 AF D QSW—K1031ACZ2Z 1- 16| BH C
GFTARI025ACZZ 1- 121 AC D QSW—P1009ACZZ 3- 14 AF B
GFTATI009ACZA [10- 5] AE N D QSW—P1010ACZZ [10- 35| AC C
GLEGG1020CCZZ 1- 5 AD D QSW—P1011ACZZ |[10- 36| AD [
GLEGP1001CCZZ [10- 18| AB C QSW—Z1032ACZ2Z 1- 2 AM| N B
{(H] QTANS1002ACZ2 1- 171 AD 3
HBDGB1003ACZZ 1- 241 AC D QTANSI1003ACZZ 1- 181 AD c
HPNLC1004ACZB 1- 36| AE D [R]
(J] RC—FZ030CPAZZ 5- 25| AE C
JKNBZ1005AC02 [10- 9! AG | N D RC—QZ0023PAZZ 5 28| AD C
[ RCRS—1007ACZZ 3- 15] AV B
|LANGK1082ACZZ [10- 20| AH | N C RCRSZ1006ACZZ [11- 6] AD c
LANGT1077ACZ2 - 1| AC C RH—iX0464PAZZ 5- 21| AF B
LANGT1078ACZ2Z 1- 28] AC C RH—PX0075PAZZ 5- 52| AK B8
LANGT1079ACZZ [10- 19 AB N C RMPTCB102QCKB 3- 16| AD B
LANGT1080ACZZ |13- 1] AK N C RMPTC8103QCKB 3- 17| AD B
LBNDCOOOSPAZZ 5- 4] AA C RMPTC8332QCKB |[11- 7] AD B
[LBSHZ2029SCZ2Z 3 1] AB C RR—XZ0008PAZZ 5- 29| AB 8
I LCHSM1010ACZ2Z 2- 3] AQ C RTPEK1006ACS84 6- 18| BB D
LCHSM1016ACZZ [10- 21 AM| N C RTRNZO0035PAZZ 5- 16| AE| N B
LCHSMI1017ACZZ T10- 2] AQ | N D RTRNZO081PAZZ 5- 18| AH C
LCHSMIO18ACZZ 1- 13] AY C RTRNZO0110PAZZ 5 171 AT B
LHLDZ10602ACL2 [10- 10| AB N D RVR—B1450QC7Z 3- 181 AE B
LHLDZ1002ACR2 [10- 1l AB N D RVR—MOO089PAZZ 5~ 191 AC B
LHLDZ1005ACZZ 2- 41 AD C [s]
LX—BZ0038FCZZ [10- 37| AA C SPAKA1559ACZZ [12- 4| AH| N D
[(N] SPAKA1589ACZZ [13- 2| AE| N D
NSFTZ1001ACZA [10- 25| AC C SPAKA1624ACZL 6- 13] AH| N D
NSFTZ1001ACZB |10- 26| AG C SPAKA1624ACZR 6- 14| AH| N D
[P) SPAKA1625ACZZ 6- 15| AM| N D
PCOVS0181VAZZ 5 1| AG C SPAKC1552ACZZ 6- 12! AQ | N D
PCOVS0215PAZZ 5- 2] AF C SPAKC1556ACZZ 6- 11 AQ | N D
PCUSS1002ACZZ 1- 14| AA c SPAKC1560ACZZ [12- 5  AH| N D
PCUSS1014ACZZ |12- 2| AL N D SPAKC1590ACZZ [13- 3] AT | N D
PCUSS1015ACZZ [12- 3] AH N D SSAKA0006UCZZ |12- 6| AA D
PCUT—1001ACZA [10- 6| AD| N D SSAKA0231QCZzZ 6- 17| AA D
PGiDWI001ACZZ [10- 12| AB D’ ” 12- 8] AA D
PGUMS1266CCZ2Z 1- 26| AA C SSAKA2010KCZZ [12- 9] AA D
PRDARO143PAZZ 5- 46| AF c SSAKA5004CCZ2 - 9] AA D
PRDARO144PAZZ 5- 47 | AE C y 12- 10 AA D
PSPABI1003ACZZ [10- 13| AA [ SSAKHO013HCZZ 6- 10] AA D
PZETEI005ACZZ [10- 14 AA C SSAKHO0014HCZZ 6- 16| AB D
PZETi0021PAZZ 5- 3| AE C SSAKHO0015HCZZ |[12- 7| AA D
PZETVI010ACZZ [ 10- 38| AC N C SSAKH3010CCZZ [13- 4] AA D
{Q] [T]
QACCE3620QC22Z 6- 2| AL D TiNSE1213ACZZ [12- 1] AG| N D
QACCZ3321QCN1 6- 1] AL [ TiNSG1212ACZ2Z 6- 6] BE| N D
QCNCM1009ACZB 3 2| AA [ TiNSM1294ACZZ 6- 5| AC| N D
QCNCM1009ACZD [11- 1] AB C TLABE1119ACZZ 6- 20| AC D
QCNCMI009ACZ: 3 31 AC C TLABEI120ACZZ 6- 21| AC D
QCNCM1009ACZL 3 4| AC 3 TLABJ1083CCZZ [12- 13| AA 8
QCNCM1009ACZO0 3 5] AC C TLABSO0918FCZZ [12- 11| AA D
QCNCM1010ACZZ 3- 6| AF C TLABS1128ACZZ 6- 22! AB D
QCNCM1015ACZZ [11- 2] AC B TLABZ1009ACZC 6- 211 AA D
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W PRICE| NEW | PART
PARTS CODE | NO. |RRICE| NEW | PARY PARTS CODE | NO. |RANk|miny | RARK
TLABZ1010ACZZ | 6- 7| AD D VRD—SC2EF180J | 5 23| AA Cc
TLABZ1027ACZA |[12- 12| AB| N | D VRD—SC2EF272J | 5 21] AA C
TLABZ1102ACZZ | 6- 8| AD D VRD—SC2EF332J | 5 51| AA c
TLABZ1103ACZZ | 6- 19| AA D VRD—ST2EY000J | 3 63| AA c
TSELF1002ACZZ |13 5| AA D VRD—ST2EY100J | 3 64] AA c
(v] VRO—ST2EY101J | 3- 65] AA c
VCCCPUIHHIO0O0D [11- 8| AA C VRD—ST2EY102J | 3 66] AA c
VCCCPUIHHI01J | 3 3| AB C VRD—ST2EY103J | 3- 67] AA 5
VCEAAAIAWZ227M | 3 20| AC c 7 11- 19] AA C
VCEAAAICW226Q | 3 37| AB c VRD—ST2EY104J) | 3 68| AA c
VCEAAUIAM228M | 5 30| AC c 7 11- 20| AA c
VCEAAUIAWI107Q | 3- 19] AB c VRD—ST2EY122) | 3 69 AA c
7 11- 9] AB C VRD—ST2EY182J | 3 71| AA c
VCEAAUICWIO0®6 > %] AB c VRD—ST2EY183J | 3 72| AA C
VCEAAUTEW475Q | 3- 21| AB C VRD—ST2EY221J | 3 73] AA C
VCEAAUIHWI05Q | 3- 38| AB ¢ W 11- 21| AA c
VCEAAUIHW225Q [11- 10| AB Cc VRDO—ST2EY330J | 3 74 AA c
VCEAAU2GM105M 5- 31§ AD C VRD—ST2EY331J) 3- 75| AA Cc
VCEAAUZGMA76Y | 5 32| AH C VRD—ST2EY332J | 3 76] AA c
VCKYPUIHB102K | 3 39| AA c " 11- 22| AA c
VCKYPUIHB331K |11- 11| AA C VRD—ST2EY472J | 3 71| AA 5
VCKYPUIHB682K | 5 33 AA Cc VRD—ST2EY473J | 3 78] AA c
VCKYPUINB204Z | 5 34| AB C VRD—ST2EYS561J | 3- 79| AA c
VCKYPU3DBI101K | 5 35| AB c " - 23] AA C
VCQYKUIHMI02K | 5 36| AA c VRD—ST2EY562) |11- 24| AA C
VCQYKUIHM333K | 5 37| AB C VRD—ST2EY683J | 3 80| AA c
VCSATAICE226M | 3 40] AB C VRD_ST3AF224J | 5 41| AA C
VCSATAICE336M | 3 41| AB C VRS—PT3ABIRO0J | 5 42] AA c
VCTYPG1ICD1042Z 5- 38 ] AE C VRS—PT3DB683J 5- 43| AA C
VCTYPUIEX103IM 3- 421 AB [ VRW—KT3IDC100K 5- 4] AC C
VCTYPUIEX223M | 3 22| AB C VSPOOBOP—608N | 1- 19| AN B
VCTYPUIEX333M | 3 23] AB C VS2S5A673—C/—1 |11- 25| AE B
VCTYPUIEX473M | 3 24] AB c VS2SB739—//—1 |1i- %] AD B
VCTYPUINX104M | 3- 43| AB C VS25C1213—DIA | 5 4] AC c
W - 12| AB c VS25C3150//—-1 | 5 4| AK C
VHADDFCO5R//—1 | 5 30| AC | N B VS2SCA458K//—1 | 3 4| AC 8
VHDDS1588L1—1 | 3- 44| AD B VS2SC458KS/—1 [1I- 27| AC B
VHODS1588L2—1 | 9 4] AB B VS2SD788—C/EC | 11- 28| AC B
W il- 13| AB B 1x]
VHDESACB8204—2 | 5 48] AN B XBBSC30P06000 | I- 37] AA C
VHDRB156///—1 | 5 20| AG B u - 6] AA c
VHDiS2076A/—1 | 5 40| AB B W 5 6] AA C
VHEHZI11A///—1 | 11- 14| AC B ] 10- 28] AA c
VHiCD4069B/—1 | 3 4| AE B XBBSC30P10000 | I- 20| AA C
VHiD65040—032 3- 5| BT B XBBSM20P06000 5- 5| AA C
VHiLB1257//—1 |11- 15| AM B XBPSC30P06KS0 | 5 10 AA C
VHiLHO080A/—1 | 3 %] AX B XBPSC30P06KO00 | 5 7] AA C
VHiLH0081A/—1 | 3- 27| AW B XBPSD30P04KOO |10- 29| AA c
VHiLM386N//—1 | 3- 28| AH B XBPSD30PO6KSO |13- 6] AA c
VHIMBB81416—12 | 3 20| AZ B XBPSD30P08000 | 5 8| AA C
VHiM5MB050H01 | 1i- 16] AZ B XBPSD30P10KS0 | 2= 7] AB c
VAiM74LS00/—1 | 3- 4| AE 8 XBPSD40P08BKSO | 5 9] AA C
VHiM74LS02/—1 | 3 47| AE 8 XBPSM30P06KSO | 1- 21| AA C
VHiIiM74LS04,/—1 3- 48 | AE B " 1- 331 AA C
VAiM74LS08/—1 | 3- 49| AE B 7 10- 32 AA C
VHiM74LS125—1 | 3 50| AH B XBPSM30P0BKOO | 1- 22| AA C
VHiM74LS14,/—1 3- 51| AM B I 10- 33| AA C
VHiIM74LS5145—1 | 3- 5] AH B XNESD30—24000 | 5 15] AA C
VHiM74LS244—1 [11- 17| AM B XRESJA40—06000 |10- 27| AA C
VHiM74LS5245—1 | 3 53] AM B XUBSD26P08000 |10- 30| AA c
VHiM74LS257—1 | 3- 54| AQ B XUBSD26P10000 |10- 31| AA C
VHiM74LS32/—1 | 3 55| AF B XUPSD30P08000 | 2- 8] AA c
VHiM74LS365—1 | 3- 5| AF B XUPSD30P10000 | 1I- 23] AA C
VHiM74LS74,/—1 3- 571 AG B [0)
VHiM74L586/—1 | 3 58] AF B 0BV0210680007 | 8 1] AN]| N | B
VHINE556N//—1 | 3 30| AH 8 0BV0211280006 | 8- 2| AH | N | B
VHiSN74LS373N 3- 59| AL B 0BvV0222830001 8- 3| AW N B
VHiSN7417N/—1 | 3 60| AG B 0BV0364180002 | 9- 1| AH B
VHISN75451B—1 [11- 18| AG B 0BV0365800008 | 9- 2| AF | N | B
VHiSN76489/—1 | 3 61| AW B 0BV0440800004 | 8 4] AM| N | B
VHiUPC358C/—1 | 9 38] AG B 0BV0560690004 | 8- 5] AD | N | B
VHiUPDB255/—1 | 3 31] AV B 0BV0560800009 | 8 6] AD| N | B
VHi27128/AC85 | 3 32| BP B 0BV0560950005 | 8 7] AD B
VHi4164—150—H | 3 62] AZ B 0BV0630121009 | 8 8| AA| N | C
VAi8253////—1 | 3 33| BA B 0BV0630220009 | 8 9| AA C
VRD—RUZ2EE101J | 5 50| AA C 0BV0630600007 | 8 10| AA Cc
VRD—RUZ2EE151J | 5 2] AA C 0BV0631960001 | 8 11| AA C
VRD—RUZEE152J | 5 22| AA C 0BV0631982009 | 8 12| AA| N | €
VRD—RV2EY152) | 3- 70] AA C 0BV0631992002 | 8 13| AA| N | C
VRD—SC2EF151J 5- 24 { AA C 0BV0632060005 8- 14( AA N C
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PRICE| NEW | PART
PARTS CODE NO. |RRICE| NEW | RART PARTS CODE NO. |RRICE| NEW | PART
0BV0632070008 8- 15| AA N C 0BV9349010161 9- 31| AD N C
0BV0635110000 | 8 16] AA ¢ 0BV9349022063 | 9 32| AC c
0BV0636973002 | 8 17] AA c 0BV9349047064 | 9- 33| AD | N | C
0BV0646310006 | 7- 12] AA | N C 0BV9349210060 | 9 34| AC C
0BV0653380008 8- 19| AA C 0BV9349501061 9- 35| AC c
0BV0757170043 | 7- 1| AA| N D 0BV9349510960 | 9- 36| AC C
0BV3801290009 | 8- 20| AC C 0BV9710200254 | 8- 57| AA] N | C
0BvV3801311007 8- 21| AD C 0BV9710200313 8- 58| AA C
0BV3801321000 | 8 22| AC C 0BV9710200416 | 8 5] AA c
0BV3801331003 | 8- 23] AC | N C 0BV9710200519 | 8 60] AA C
0BV380134100¢6 8- 24| AD N C 0BV9710260414 7- 61 AA C
0BV5001700005 8- 25| AA C 0BV9711260417 7- 7| AA C
0BV5624150003 8- 18| AF C 0BV9712200412 8- 61| AA C
0BV6221800005 8- 26| AC N [ 0BV9718200410 8- 62| AA C
0BV6501180009 8- 27| AB C 0BV9718260511 7- 8| AA N C
0BV6501361006 8- 28| AD N C 0BV9743551004 8- 63| AA C
0BV6501372000 8- 29| AC N C 0BV9760260811 8- 64| AA C
0BV6501380001 8- 30| AB C 0BV9760261018 7- 9] AA N C
0BV6501390004 8- 31| AB C 0BV9799024006 8- 65] AA N C
0BV6501401009 8- 32| AB N C 0BV9811015142 8- 66| AA C
0BV6501413004 8- 33| AB N C 0BV9811025145 8- 67| AA C
0BV6501461007 8- 31| AG C 0BV9811030143 8- 681 AA C
0BV6501471000 8- 34| AE C 0BV9862020115 8- 69| AA N C
0BV6501480002 8- 3| AF C 0BVS9870003003 8- 70 |.AA C
0BV6501832003 8- 37| AC C 0BV9870012005 8- 71| AA N C
0BV6501841005 8- 8| AC N C 0BV9874002004 8- 72| AA C
0BV6502030006 8- 39| AB C 0BV9874026004 8- 73| AA C
0BV6502251005 8- 40| AD N C 0BV9905210051 9- 37| AD N C
0BV6502300505 8- 41 { AK N C
0BV6502584000 8- 42| AF N C
0BV6502595004 8- 43| AF N C
0BV6502620009 8- 4| AB C
0BV6502660001 8- 451 AB C
0BVH6502752001 8- 461{ AG N C
0BV6502920002 8- 47| AF N [
0BV6502930005 8- 48| AF N C
0BV6502940008 8- 49| AA N C
0BV6611820002 7- 21 AC N [
0BV6628620024 8- 50| AD N C
0BV6661050008 8- 51| AG N C
0BV6661410000 8- 521 AB N C
0BVe674000003 8- 53| AA N C
0BV6680010005 7- 10| BG N E
0BV6680400017 7- 11| BP N E
0BV6681000005 8- 54| AS N C
0BV6681200007 8- 5| AE N C
0BV6682700005 8- 5% | AG N C
0BV6685400001 7- 13! AG N C
0BV6688000017 7- 31 AT N D
0BV6688040019 7- 4| AL N D
0BV66882200Q15 7- 51 AC N D
0BV9020045558 9- 394 AD N B
0BV3020046250 9- 31| AF N B
0BV9110340008 9- 51| AK N B
0BV9205118149 9- 6| AA N C
0BV9208610248 9- 71 AA N [
0BV9208610341 9- 8} AA N C
" 9- 84 AA N C
0BV92086151410 9- 91 AA N C
0BV9208615346 9- 10| AA N C
0BV9208615449 9- 11| AA N C
0BV9208620540 9- 12| AA N C.
0BV9208622243 9- 131 AA N C
0BV9208622346 9- 14§ AA N C
0BV93208622449 9- 15| AA N C
0BV9208627145 9- 16| AA N C
|0BV9208633144 9- 17| AA N C
0BV9208647048 9- 18 AA N C
0BV9208647141 9- 19 AA N C
_‘C»BV9208647347 9- 20| AA N C
0BV9208656040 9- 21| AA N C
0BV9208656246 9- 2| AA N C
0BV3208656442 9- 23| AA N C
0BV9208682148 9- 24| AA N C
0BV9208682241 9- 25| AA N C
0BvV9227120142 9- 26| AC N C
0BV9250347046 9- 27} AB N C
0BV9298020174 9- 28§ AD N C
0Bv9318310250 9- 29 AC N C
0BV9318347359 9- 30| AC N [
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