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-MZ-5600 

1 .. MZ-5600 SERIES HARDWARE DESCRIPTION 

1-1 System configuration 

The fol/owing figure shows the complete system configura­
tion for the MZ-5600 Series system, including some peri­
pheral devices which are to be marketed in the near future. 

MZ1 014/1 018 

Mono­
chrome 

CRT 

Keyboard 

MZ1K09 (Germany) 
MZ1K10 (French) 
MZ1K11 (English) 

1-2 Specifications 

1-2-1 System highlights 

Device with 
RS-232C 
interface 

Mouse 
MZ IXlO 

1) High data processing capability achieved with a 16-bit 
microprocessor. 

2) Large addressable memory space of 5·12K~: Standard 
256KB plus an additional 2f\6KB. 

3) High-resolution color graphic display with large-capacity 
video screen memory and bit-map display. 

4) One or two mini-floppy disk drives, each of 640KB are 
provided as a standard feature. And the MZ5645 is 
10 MB Hard disk is standard. 

5) Powerful standard I/O system interface. 
6) Integrated sound generator. 
7) CP/M86 as the standard operating system. 

MZ1P02 

Hard Disk I/F 

~Z5645~ 
Expansion RAM PWB 
(256KB) 
MZ1R11/MZ1R22 

G 7 
,r 

Expansion Unit 

Cable 
MZ1C33 

Numeric Data 
processor 
MZ1M09 

----18087-21 

MZ1F16 

MFD 

VRAM PWB (96KB) 
MZ1R09 

Fig. 1 

1-2-2 Model description 

Model Description 

MZ-5631 Contains one MFD plus 256KB of RAM. 
MZ-5641 Contains two MFD's plus 256KB of RAM. 
MZ-5645 Contains one MFD and one HO plus 256KB RAM. 

1-2-3 Specification of Disk 

Item HO MFD 

No, of side/drive 1 2 

Tracks/side 673 40 

Bytes/sector 512 256 

Sectors/track 16 16 

Total Bytes/Drive 5513216 327680 

Bytes/block 4096 2048 
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'·2·4 Specifications 

Table 2 

Item 

CPU 

MEMORY ROM 

RAM 

DISPLAY I/F , 

Display scheme 

Screen configuration 

by system soft ware 
(CPM 1111 

Color 

Gradation 

Screen/character 
configuration 

Scree n contro I 

Std./Opt. 

Std. 
Opt. 
Std. 

Std. 

Std. 
Std. 
Opt. 
Opt. 

Std. 

Description 

S086·2 (SMHz) Meln 
S087·2 (SMHz) Numeric data processor. 
SOC49 For keyboard control. 

IPL 16KB (SKB x 2) 

SYSTEM 256KB 
VRAM 96KB 
SYSTEM 256KB Installed in the Expansion Unit. 
VRAM 96KB Available by a RAM PWB. 

Monochrome Composite signal 
I 

Color R.G.B.V.H SYNC 

Bit map display 

Resolution Resolution Numbar of pages 

Pages B/W 640 x 400 2 
640 x 200 6 

320 x 200 12 

C 640 x 400 1 

640 x 200 2 

320 x 200 4 

8 colors (can be specified for each 
dot) 

8 gradations available with the Available on a monochrome t 
dedicated monitor. monitor (1 D13) with a 640 x 

400 matrix. 

Display capacity 40 or 80 characters on each row. Controlled by software. 
The number of rows per screen is 
programmable. 

Character cell 8x8,8x16 

Superimposed 3 pages 

Multi·window 4 windows 
Scroll Character scroll Horizontal or vertical direction. 

Smooth scroll Vertical direction only. 

Reduction/ Software control 
expansion 
Pa lette featu re 8 colors available 
Background col or Can be specified for each window. 8 colors 

Color priority Planes with order of priority. 
Reverse video Reversible for each window. 
Boundary color Available on all color models 

other than the 640 x 400 dot 
model. 
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... , 

Table 2 

Item Std./Opt. 

Integrated Sound Std. 
I/O interface 

Centronics I/F Std. 
Clock Std. Real-time clock 
MFD I/F Std. 

RS-232C Std. A Channel 
Std. B Channel 

Key I/F Std. 

OP I/O I/F 256KB RAM PWB Opt. 
HO I/F PWB Opt. 
Expension Unit Opt. 

Additional Mouse Opt. 
device MFD Opt. Single drive 

increment. 
MFD unit Opt. Contains two 

drives. 
Hard disk unit Opt. 

CRT 12" monochrome Opt. 
12" col or display Opt. 
15" color display Opt. 

Printer 80 columns Opt. 

1-2-5 Optional devices specifications 

* Green monitor MZ-1 013 

Table 3 

Type 
High resolution 12" monochrome video monitor 
for the MZ·56oo Series 

Specifications CRT 12 inches, 90 deg. deflection 

Display 640 dots horizontally by 400 
capacity rasters vertically 

Input signal Composite signal of 1 Vp-p 

Supply voltage Rated voltage 

Power *29 Watts 
consumption 

Outer 313(W) x 289(H) x 327(D)mm 
dimensions 

Weight 6.2kg 

Three codes available through a built-
in speaker. 
One channel 
Backed up by battery. 
Cepable of con troll ing up to 4 drives. 

Start-stop asynchronous/sync. 
Start-stop asynchronous. 

Expansion RAM PWB. 
Hard disk drive I/F PWB. 

Attached to keyboard. 
Additional drive to be installed in 
the System Unit. 
External drives 

10M Bytes 

640 x 400 dot matrix 
640 x 400 dot matrix 
640 x 400 dot matrix 

it Color monitor MZ·1 014 

Table 4 

-MZ-5600 

Description 

For printer attachment. 
Built-in 13 byte RAM. 
Two built-in drives plus two 
external drives. 
Programmable between 110 
and 9600 bauds. 

For MZ5631 
MZ5645 is standard 

For MZ5631 only 

Aveilable with tha MZ·1 F16 

{MZ1F10 External 
M Internal 

MZ-1D13 
MZ-1D14 
MX-1D18 

MZ-1P02 

Type High resolution color video monitor for the 
MZ-5600 Series 

Specifications CRT 12 inches, 90 deg. deflection 

Display 640 dots horizontally by 400 
capacity rasters vertically 

Video input Independent RGB input of TTL 
signal level with positive polarity 

Sync. input Independent H.V. sync. inputs 
of TTL level with negative 
polarity 

Supply voltage Rated voltage 

Power *63 Watts 
consumption 

Outer 326(W) x 288(H) x 375(D)mm 
dimensions 

Weight 11 kg 

* Expansion Unit MZ-1 U07/1 U05 

Table 5 

Description Used to install optional expansion PWBs or 
interface PWBs required to control optional 
peripheral devices which cannot be controlled 
with the interface contained in the MZ-56oo 
Series System Unit. (MZ1 U05 is 4 slots and 
MZ1 U07 is 5 slots.l 
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* Expansion RAM PWB MZ-1 R22/1 R11 

Table 6 

Description Designed to be installed in the expansion Unit 
to add 256KB of additional RAM space. 
(MZ1 R22 Is used only SEEG) 

* Expansion VRAM PWB MZ-1 R09 

Table 7 

Description Provides an additional VRAM space of 96KB 
to increase the total VRAM area to 192KB for 
extended graphic capabilities. 

* Arithmetic and logical processor MZ-1 M09 

Table 8 

Designed to increase arithmetic and logical 
operation speeds. (8087-2) 

* Additional mini-floppy disk drive (MFD) MZ-1 F16 

Table 9 

Description 

Specifications 

* Printer 
Table 10 

Model 

MZ-1P02 

Additional mini·floppy disk drive unit for the 
MZ-5600 Series. 
May be used as the 3rd and 4th drives, and has 
a total storage capacity of 1280 KB. Join to the 
MFD I/F connector on the rear of the System 
Unit using the dedicated cable MZ-1C43. (FD55F) 

Drive Thin-profile, double,sided, double-
density drive (FD55F) x 2. 

PWB I/F PWB: 45 x 129mm (double-sided 
paper epoxy board) 

LED PWB: 23 x 8.5mm (single-sided 
paper epoxy board) 

Power Switching +5V (1.3A) and +12V (1.3A) 
supply regulator Contained in a metallic 

housing measuring 
98(W) x 16.5(H) x87(D)mm 

Cabinet Top and bottom cabinets: 
Press-molded metal 

Front panel: Molded resin 
Color: Office gray 
Dimensions: 117.7(W) x 177.7(H) x 

331.3(D)mm 
Weight: 6kg 

Print system Max. Character type print speed 

Dot matrix 120cps Alphanumeric, and 

impact symbolic, characters 

printer 

Color Display MZ1D18 

Table 11 

Product 640 x 400 dots, 15 inch flat square, non-glare 
outline semi-black type color display for use with the 

MZ-5600. 

Specification Tube used 15 inch, 90° deflection flat 
square type (non-glare treated) 

I nput signal R, G, B, three independent TTL 
polarity 

(Horizontal TTL positive polarity 
synchro.nization 

} TIL "'9";W pol,d", 
signal) 
(Vertical 
synchronization 
signal) 

(Deflection 24.86KHz, horizontal, and 
frequency) 55.48 Hz, vertical 

Display time 29.8O"S, horizontal and 16.09 
ms, vertical 

Resolution 640 dots, horizontal, and 400 
dots, vertical 

Display colors Seven colors of red, green, blue, 
yellow, magenta, cyan, 
white, and black 

Display capacity 4000 characters, maximllm. 
2000 characters with the MZ-
5600. 

Dot pitch 0.39 mm 

Power supply Rated voltage 

Physical 404(W) x 409(0) x 331(H) mm 
dimensions 

Weight 15.0 Kg 

Power 75 (W) 
consumption 

I nput connector Rectangular 8-pin connector 
1. Open 
2. Video input (red) 
3. Video input (green) 
4. Video input (blue) 
5. Ground 
6. Ground 
7. Horizontal synchronizing 

signal 
8. Vertical synchronizing signal 

Adjust knob Front POWER switch 

Side Vertical synchroniza· 
tion, vertical amplitude 
horizontal synchroniza-
tion, horizontal phase, 
brightness 

System [Personal computer] 
configuration MZ-56oo series 

.j. 
[Color display] 

MZ-1D18 
(Cable attached to the unit) 

.j. 

[Tilt stand] 

Appearance Office gray 
color 

Accessories I nterfacing cable, instruction manual 

Character cell Max. Max. Copy capacity columns/row paper width/feed method 

Basic: Standard 80 10 inches/ 3 copies, 
9 columns x 9 rows characters • Friction feed conditional 
Character: • Tractor feed (optional) 
9 columns x 7 rows 
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1-3 System configuration 

r------, 
Printer 

.------
r------, 
INumeric data processorl 
I (SOS7-2) I 
L ____ J 

Protection 
RAM 

r-- --1 

11 Expansion RAM 1I 
(256KB) 

I 

Standard RAM 
(256KB) 

PlO 
(8255) ..--~ 

.... -II>O>---i~. eyboard 
IIF 

,..---, 
I 
I Mouse L ___ J 
MZ1X10 

RS-232C 

+-_Q-_-"" RS-232C 
IIF 

+--0--""" RS-232C 
IIF 

SIO 
(Z-80A .... _+I 
510) 

CPU 
SOS6-2 (SMHz) 

IPL ROM 
(16KB) 

Timer 
(Z-SOA CTC) 

GDC 
(07220) 

DMAC 
(8237) 

FD55F 

o 

o 

Driverl 
receiver 

Real-time clock 
(RP-5C01 ), 

Semi-custom LSI M-----. 
(mapper) WDC 

Audio output D---r--.... 

Back-up RAM 

Sound IC 
(AY-3-9812) Bus multiplexer 

VRAM (96KB) 

I I Expansion VRAM I 
I (96KB) I 
L.. ____ -' 

i---~a-:o::lots ----r--1 
1 1.2L3 14 5 L __ . __ __...L__ __.J 

-5-

Semi­
custom LSIt-O"""T-f 

video 
controller 

VDCl 
VDC2 

Expansion RAM 1 (MZ1R22/1R11) 
HO I/F; 

-MZ-5600 

r--, 
t -', I 

I •••. J 
'---

r--' 
I , I 

I '-' I 
"---' 
MZ:1F16 

Fig. 2 
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2. SOFTWARE CONFIGURATION 

1. 

2. 

8. 

2-1 System bootstrap 

It becomes possible with the MZ-5600 to bootstrap from 
the hard disk when the CPM.SYS or MSOOS is stored on 
the hard disk, provided that the following restriction is 
applicable. 
"The system file (CPM.SYS or MS DOS) can only be loaded 
from the physical drive unit number 0 during IPL." 
If the CPM.SYS has been stored in the HOO, for instance; 

Disk not 
inserted in + 
the drive A. 

Drive A 

0 + 
CPM.SYS 

Drive A 

0 + 
MSDOS 

CPM.SY S 
CPM.SY t3 

POWER 
ON Bootstrapped with 

....::..:..:......-....... the CPM.SYS 
from the HDO. 

POWER Bootstrapped with 
ON • the CPM.SYS 

from the drive A. 

POWER 
ON Bootstrapped with 

.. the MSDOS on 
the drive A. 

Thus, it becomes necessary to store the MSOOS after erasing 
the CPM.SYS on the HOO, inorder to bootstrap the MSOOS 
from the hard disk. 

SYSTEM DISK 

DEVICE 
SYSTEM 

DISK 

640KB MFD 0 

HD 0 

320KB MFD X 

SFD X 

640KB MFO format 
256 bytes/sector 

16 sectors/track 
80 tracks/side 

Must be created by DSKMAINT. 

Must be created by DSKMAINT. 

Creation and bootstrap are not possible. 

Creation and bootstrap are not possible. 

2K bytes/block 
128 directory entries 

* Prior to the use of a fresh disk, it becomes necessary to 
format the disk using OSKMAINT. 

2-2 CP/M-86 

Logical drive map 

Logical drive A j B C I D E I FIG I 

640KB MFD SFD 
1 

Physical drive 0 I 1 2 I 3 0 I 1 I 2 I 
HD 1f if 2 

Physical drive 0 

1) Setup for above 1 or 2 is possible using IOCNF utility 
program. 

2) M represents the memory disk. 
3) N supports the SFOO of the one·sided, single denSity. 

H 

3 

-6-

I I J K I L M N 0 

HD N.U MD SFD 320KB MFD 

C 1 0 0 O~3 

if if if 
4) 0 supports MFOO·3 as 320/640 KB MFO. For kind of 

the disk supported, refer to instruction book, OSKCNV. 
But drive 0 can only be read. If write is tried to a 320 
KB disk, it evoke-s a BOOS error. 

, 
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o : 0 

40 : 0 

40 : 2600 

x:o 

Cl) 

Q 
ID 

INT VECTOR TABLE 

CCP 11 BOOS [9K] 

Interface block 
[5K] 

IOCS code block 

[27K] ----------..... --.............. -::.. ..................... -­IOes data block 

[SKI 
Y:o ... 

TPA 
~lo! .~ 

z:J~_---IJ 
Standard CP/M-86 

Fig. 3 

The above figure provides the memory map for the ep/M-
86 used on the MZ-5600. 
The BIOS consists of the following three blocks: 
i) Interface block: Interfaces the BOOS with loes. 
ii) loes code block: Control program for the input 

output device handler called the 
Input Output Control System 
(lOeS). 

iii) loes data block: Parameter and work area used 
~ for the loes. 

The MZ-5600 system can be upgraded by using an IN­
STALL command which integrates the optional loes 
module into the BIOS. The above figure on the right 
provides the memory map for the upgraded system: 

... -

l~ 

-7-

Additional IOes code 

Additional IOes data 

I~ 

Fig.4 
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OOOH 
Type 0 Vector 

Type 1 Vector 

~~ 

080H 
Type 32 Vector 

::~ 

100H 
Type 64 Vector 

Type 80 Vector 

:::= 

168H 
Type 90 Vector 

~::: 

380H 
Type 224 Vector 

::~ 

3F4H 
Type 253 Vector 

3F8H 

Type 254 Vector 

Type 255 Vector 

400H 

CP/M-B6 transient command set 
ASMB6: Assembler for the BOB6 
GENCMD: Command file production utility 
DDTB6: 
ED: 
PIP: 
STAT: 
SUBMIT: 
HELP: 
DSKMAINT 

Dynamic debugging tool 
Editor 
File merge and transfer utility 
File and disk status display utility 
Batch processing utility 
Command usage display utility 
FORMAT 
COPYDISK 
COPYFILE 
COPYSYS 
VERIFY 

* 

~. 

~ ~ 

== 

* 

Fig. 5 

Interruption vector table Interrupt vectors reserved. 
for the 8086 

System-reserved interrupt vectors 

Interrupt vectors used by the IDeS 

. Interrupt vectors availeble to the user 

} Interrupt vectors used by the BOOS 

Interrupt vectors available to the user 

Interrupt vectors used by the IDeS 

TOD: 
KEY. 
RSPARM. 

Time and date set-up and display utility 
Definable key set-up utility 
RS-232C parameter set-up utility 

ASSIGN: Logical/physical device allocation utility 
10CN F: I/O configurator 
INSTALL: System install utility 
KEYNO: Reads Key Board Controller version number. 
ROMNO: Reads ROM IPL version number. 

PATCH: Patch and dump 
FCOPY: Copy from 2D type disk. 
Hard disk utilities 

Hard BKUP: Backup 

[

BFMT: Backup floppy format 

disk BRST: Backup restore 
utilities BE RA: Backup floppy erase 

HDTRNS: Hard retract for transporty 
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2-3 MS-DOS 

1) Memory map 
The MS-DOS memory is mapped as illustrated below. 
BIOS, IDeS and SYSINIT are linked on the HP in their 
given order and comprise 10 SYS. 

Interrupt Vector 
Table 

40H:O 
BIOS 

(Device Driverl 
10SYS r--- -.- - -- -----

IOes 
(Code section) 

xx:o 
loeS 

MSDOS tx
:
o 

SYS 

(Data section) 

MSDOS 

2) MS-DOS commands 

(a) Disk control commands 

Command In/Out Function name 

CHKDSK Out Analysis the directory and FAT and checks 
the state of the disk. 

DISKCOPY Out Duplication of a whole disk contents 

FORMAT Out Disk initialization. volume label write. 
system file copy. etc. 

VOl In Display of volume label 

(b) Directory and file control commands 

Command In/Out Function name 

CHDIR In Changing or displaying the current 
directory contents 

COpy In Duplication of the specified file 

DEL In Deletion of the specified file 

DIR In Displaying of the directory 

MKDIR In Creation of directory 

PATH In Providing the pass to trace the command 

RECOVER Out Recovery of the file or directory 

REN In Changing the file name 

RMDIR In Deleting the directory 

FC Out Comparison of two files 

TYPE in Displaying of the contents of the specified 
file 

(c) System operating commands 

Command In/Out Function name 

BREAK In Changing the break interrupt check range 

ClS In Clear of the screen 

CTTY In Change of i/o device 

DATE In Display or set of the date 

EXIT in Return to the program which initiated the 
command 

FIND Out Search of the character string 

3) Logical drive map 

logical drive A I B CiD E I F I G I H 

Device MFD HD SFD 

Physical drive o 1 1 0 0 I 1 I 2 I 3 

-MZ-5600 

MORE Out Output of screen one at a time 

PRINT Out Printer output from the background 
PROMPT In Setting command prompt 

SET In Changing the value of the character string 
SORT Out Rearranging the data in the alphabetical 

order or reverse alphabetical order 
TIME In Display or setup of the time 

VER In Displaying of the MS-DOS version number 

VERIFY In Verifying the disk contents 

(d) Program developing commands 

Command In/Out Funcition name 

EXE2BIN Out Changing the EXE file to the COM file 

EDLlN Out Uneeditor 

MASM Out Macro assembler 

LINK Out Llnker 

LIB Out Library manager 

CREF Out Creation of cross reference 

(e) Batch processing commands 

Command In/Out Function name 

ECHO In Choice Is made if the command were to be 
displayed during execution of the batCh 
program 

FOR In Command is repeated to execute while 
substituting with the specified element 

GOTO In Moves to the line in which the control 
specified label is existing 

IF In Executes the command when the specified 
condition is true . 

PAUSE In Temporary halt of the batch process 

REM In Displaying of the comment 

SHIFT In Shifts the parameter allocations 
(expanded use of parameters) 

(f) Other commands unique to the MZ-5600. 

Command In/Out Function name 

KEY Out Sets or changes the definable key function 

INSTALL Out System installation is done to the printer 
and option devices 

10CNF Out Saves BIOS parameter. assigns or deassigns 
the read-after-write check to the floppy 
disk. computers memory disk logical drive 
number and physical drive number 

MODE Out Input/output unit mode setup 

ASSIGN Out Performs drive unit assignment 

BKUP Out The contents of the hard disk is backed up 
on the floppy disk 

BRST Out The hard disk data are restored from the 
beckup floppy disk 

I I J M Q I R 

MFD MFD 

2 I 3 - 0 

t 
Memory disk 
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2-4 Memory map 

+ 
16bit BUS 

... 
FFFFF 

FCOOO 

FOOOOH 

E8000H 

EOOOOH 

D8000H 

DodoOH 

16bi BUS 

C8000H 

COOOOH 

~~ 

® 

~ 

® 

® 

AOOOOH 

80000 H 

® 

40000 H 

MA2 
MAl 
MAO 

1 
1 
1 

IPL ROM 
(16KB) 

Auxiliary ROM area 

VRAM6 plane 2' 
(32KB) 

VRAM3 plane 2 
(32KB) 

VRAM6 plane l' 
(32KB) 

VRAM2 plane 1 
(32KB) 

VRAM4 plane 0' 
(32KB) 

VRAM1 plane 0 
(32KB) 

RESERVED 
(128KB) 

Auxiliary area 
(for options) 

Expansion RAM area 
(266KB) 

, 

~~ 

X ACK 

1 
1 
o 

64KB 

192KB 

1 
o 
1 

1 
o 
o 

Divided into the 8086 display cycle. 

o 0 0 0 
1 100 
1 010 

Read and write attempt from 8086 Includes 1 to 7 Mits. 

-------:------1-----r ----1-,-
128KB I I : : Expansion 

I I By Bank 
I I I : Select 

(128KB) : (128KB) : (128KB) I (612KB) I i 
_______ L ____ -' _____ ...1 _ ____ 1 __ 

I- ~ 
XACK 

• XAcK ...... External Raady signal 1 
XACK 128KB 

1 ~-------------------r--------o.~ 
------------

16bit BUS 

20000 H 

Standard RAM area 
(266KB) 

00000 H 

512KB 
Protc­
tion 

RAM 

612B 

- -~ --- - --- - - -- --------1-----1 

4 bit 
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Set up 8086's VOC1, WOC 
and GOC. 

Fig. 7 

REFRESH START 

-11-
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2-51PL sequence 
1) When the MZ-5600 system is powered up, the IPL 

program contained in the ROM is automatically initiated 
to execute the following sequence. 

2) If section 2 of the DIP switch is ON, the system enters 
the Check mode (see the description of Check mode). In 
any other case, the system proceeds with the following 
step (3). 

3) A message "SYSTEM LOADING" appears on the video 
monitor, and the loader is loaded from Drive zero into 
the system according to the information contained on 
sector 1 of track O. When loading is completed, control 
skips to the first address at the loader. 
If an error occurred during loading, the system provides 
the following message display and waits until a new 
diskette is placed in the drive. When the new diskette is 
inserted, the system resumes the loading sequence. 
i) If no disk is placed in the drive or the diskette in the 

drive is not the system diskette: 
NO SYSTEM DISK 

ii) If a failure occurred in the disk or drive: 
ERROR WHILE LOADING 
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SYSTEM BOOT 

It is possible to boot from the internal MFD "0" or HD "0". 

r 
I 'SYSTEM LOADING' display I 

System disk 
I Internal MFDO ? I 

Not ready or No system disk 

NO 
I Is there HD I/F? I 

r I 
yes 

'NO SYSTEM DISK' I 
J 

NO I I 
f 

I 
HDO ready? 

yes 

'NO SYSTEM DISK 
WAITING FOR HARD DISK' 

J 
NO I 

System on HD ? I r I 
yes 

'NO SYSTEM on MFD & HD' I 
J I 'SYSTEM LOADING' I 

~Ir 

Loading from certain drive. 

-12-
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4. THE CPU ANDLSI PERIPHERAL LOGICS 
4·' General 

[) 

8284 

Reedy cOntrol logic 

aWA'T 

READY 

RESET 

CLK 

-----, , , 
:8087-2 
I I 

"NT 

... , 

CPU 

SIH>2 

Fig. 10 

The peripheral chips directly connected to the CPU (8086) 
include: - the 8284 for clock, reset and ready control; the 
8259 for interrupt control; the 8288 for bus control, 
address latches, and data bus buffers. 
The following describes these peripheral logics along with 
the CPU (8086) itself. 

4·2 8086·2 microprocessor (16-bit parallel) 

Highlights 
(1) 16-bit parallel processing capability. 
(2) Basic instruction set consisting of 90 instructions. 
(3) Directly addressable 1 MB memory space. 
(4) 14 x 16 bit register set. 
(5) 8 or 16-bit arithmetic operation (including multiplica­

tion and division) with or without sign. 
(6) 8MHz single-phase clock. 
(7) Maskable (lNTR) or non-maskable (NMI) external 

interrupt input. 
(8) Dual mode operation (minimum/maximum). (MZ5600 

is used maximum) 
(9) N-channel MOS. 

(10) Single +5V power supply. 
(11) 40 pins DIP package. 

-14-

Pin configuration (top view) 

GND . Vcc(+5V) ~ 
ADl" . ADl5 
AD 18 A16/S8 
ADl2 AI7/S" 
AD 11 A18/S5 
AD 10 A19/S6 
AD9 'BiIE/S7 
AD8 IINIJiX 
AD7 m 
AD6 8086-2 HOLD(RQ/GR) 
AD5 HLDA(RQ/GTI ) 
AD" lrIf('IOO() 
AD8 1I/iO(Sf) 
AD2 DT/1f(ST ) 
ADI IiEN(Sli) 
ADO ALE(QSO) 
NIl I INTA(QSl) 

INTR TEST 
eLK READY 
GND RESET 

Fig. 11 

, 
Terminal names given in parentheses are used for the 
maximum mode. The MZ-5600 uses the 8086 in the maxi-
mum mode. 

8086 functional outline 
The 8086 has maximum and minimum modes, so that 
different pin configurations may be selected depending on ~ 
the· scale of the system used. The 8086 is internally divided 
into an execution unit (EU) and bus interface unit (BIU). 
The BIU controls a six-byte instruction queue and generates 
address information, while the EU interprets and executes 
instructions. Each unit operates asynchronously, and a large 
amount of processing is achieved with the pipeline proces!, 
sing scheme. The 8086 can directly access up to 1 MB of 
memory space. Also it can handle data byte-by-byte (8 bits) 
or word-by-word (16 bits) depending on the status at the 
AO and BHE terminals, to achieve efficient use of memory. ~ 
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Pin functions 
Pins having the same function in both Max. and Min. 
modes. 

Table 11-a ) 
Pin No. Pin name Function IN/OUT Description 

2-16 ADO-AD15 Address/data bus IN/OUT Used as address (AO:':'A 15) and data (00-015) buses by time-division 
39 multiplexing. 

35 A19/56 Address/status OUT Outputs the most significant 4 bits (A16-A19) of address information or 

l l outputs status information (53-56) by the time-division multiplexer. Address is output 
38 A16/53 during T1 state, and status is output during T2, T3, TW, and T4 states. Bits 53 

and 54 indicates which segment register is used for the current bus cycle. 
54 53 
0 0 Extra segment 
0 1 5tack segment 
1 0 Code segment or no segment used 
1 1 Data segment 

Bit 55 is an interrupt enable flag, and is updated at the beginning of each clock 
cycle. Bit 56 is always zero. 

34 BHE/57 Bus high enable/ OUT Outputs bus high enable or status information by time-division multiplexing. 
status output Bus high enable is output during Tl state, while status information is output 

during T2, T3, TW, and T4 states. The bus high enable, in conjunction with 
AO, enables selection between byte·by-byte and word·by-word data handling. 

BHE AO 
0 0 Word-by-word (16 bits) 
0 1 High order byte 
1 0 Low order byte 
1 1 Not used. 

32 RD Read control OUT Active low output to indicate the timing of read operation from memory or 
output I/O ports. 

22 READY Ready input IN Indicates that the memory or peripheral device is ready for data communica· 
tion. If this is low, the CPU completes the current read or write cycle after it is 
set high. 

18 INTR Maskable inter- IN level sense terminal sampled at the last clock cycle of each instruction. This 
rupt request input input is maskable with the program, and is used, in conjunction with the 

8259A, to request 256 type vector interrupts. 

23 TE5T Test input IN The CPU samples this input tly executing the WAIT instruction. If the Test 
input is low, the CPU continues the current execution; if it is high, the CPU 
repeats the idle cycle until the input is set low. 

21 RE5ET Reset input IN Used to initialize the internal logics of the CPU. This input must be maintained 
at high for at least 4 clock cycles. 

17 NMI Non-maskable in- IN Non-maskable, edge trigger interrupt input sampled by the last clock of an 
terrupt request instruction execution cycle. Used for emergency interrupt such as power down, 
input and causes a type 2 interrupt. 

-.. 
19 ClK Clock input IN Accepts an external clock source, usually the 8284A clock generator. 

33 MX/MN MAX/MINI IN Maximum/minimum mode select input 
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Pin used for minimum mode. 
-lIviwl". 

bel!oTable 11 .. b 
,j:)O l. 

t: s. k!inNo. Pin name Function 

1 ,. 
28 M/la Deta tra nsfer 

t 

"n 
ai 

1 p" 

ri- ,-{" 

111 ",':'29 ui 
ad 
tiff 

!1 '. 
, " 

1 24 

25 

27 

26 

31 

(' I 

30 

control output 

WR Wirte control 
output 

1NTA Interrupt ac-
knowledge output 

ALE Address latch 
enable output 

DT/R Deta send/receive 
control output 

DEN Data enable 
output 

HOLD Hold request 
input 

HLDA Hold acknowl· 
edge output 

Pins used for maximum mode. 

Table 11·c 

Pin No. Pin name Function 

26 SOS251 Status output 
1 

28 

30,31 RQ/GTO Request/grant 
RQ/GT1 input/output 

29 LOCK Lock request 
output 

24,25 QS1, QSO Queue status 
output 

IN/OUT 

OUT 

OUT 

OUT 

OUT 

OUT 

OUT 

IN 

OUT 

IN/OUT 

OUT 

IN/OUT 

OUT 

OUT 

-MZ-5600 

Description 

Indicates whether the CPU is accessing the memory or an I/O device. 

Indicates the timing of write operations to an external memory or I/O device. 

Used as a strobe to read interrupt vectors on the data bus during the interrupt 
acknowledge cycle. Also indicates an interrupt acknowledge to the device in 
request for interrupt. 

Strobe used to load address information (which is output from the CPU on 
time-division scheme) into external latches. 

Indicates the direction of data transfer to an external data bus buffer. 

Enables the external data bus buffer. 

When receiving a Hold request, the CPU relinquishes bus access authority and 
enters the Hold state immediately after completing the current machine cycle. 

Indicates that the CPU acknowledged the Hold request and relinguished bus 
access authority, to the device in request. 

Description 

S2 S1 SO 
0 0 0 . Interrupt acknowledged. 
0 0 1 Read I/O port. 
0 1 0 Write I/O port. 
0 1 1 Hold 
1 0 0 Fetch instruction. 
1 0 1 Read memory. 
1 1 0 Write memory. 
1 1 1 Passive cycle. 

Used to receive Hold request and output Hold acknowledge when a device other 
than the CPU wants to use the local bus. The RQfGTO pin has a higher priority 
over the RQfGT1 pin. 

Used to inhibit other system bus masters accessing the system bus when the 
CPU wants to use the system bus. --

Indicates operations performed at the instruction queue: 
QS1 QSO 

0 0 No operation. 
0 1 Fetches the first byte (OP code) of an instruction. 
1 0 Clears the contents of the queue. 
1 1 Fetches the second and subsequent bytes of the instruc, 

tion. 
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4-3 8284 clock generator and driver 

Highlights 
(1) Quartz-controlled oscillator with stable output fre­

quency. 
(2) External clock input. 
(3) capable of producing a reset signal upon power on 

when external resistors and capacitors are ullCl_ 

Pin configuration (top view) 

Clock oyne. Input CSYNC_ 
... rlpllor .. ·.loak output PCLK _ 

Add_ .. l1li. Input III 
'IIRl" _ 

RMCly Input III RDYI -'RMCIy output READY_ 
RMCly Input 121 RDYI -Acid ... _Ill. Input 121 

'DRT _ 

Cloak output CLK -(OV) GND 

Fig. 13 

Block dlllram 

_Vcc (IV) 

-XI C/wIIII .... 'U 
- XI C/wIIII /llllul1IJ 
_'JnItP ............. ...... 
".'1 ......... ...... 
_,~ CIIIII .... ...... 

... Ole . 0IIII ..... 1UIIIUt . 

~ 'Ill' ,,-Input 

_RBSET "-toutput 

Functional outline 
The 8284 is a clock generator and driver designed exclusive-
ly for the 8086 processor. It contains a quartz-controlled 
OICillator, frequency divider (113) to create the clock 
output, frequency divider (112) to produce the peripheral ~ 
clock outpUt (peLK), reset logic to synchronize with the ~ 
eLK, aod ready logic. The REI Input accepts an external 
.Ipl that I. used to produce a CPU reset signal which is 
synchronous with 'the eLK output, and uses a Schmitt 
-trigger circuit In Its Input. A power-on reset signal can be 
procIaad by connecting a resistor and capacitor to this 

mterml~ 

~-----------------------q«>----------------~D 

F/e 

EFl 

Quartz­
controlled OSC 

4-4 8288 bus controller 

Highlights 
(1) Outputs with a large number of fan-outs. 

CKO 

D 

FFl 

(2) Advanced write control outputs (AIOWC and AMWC) 

Pin configuration 

1/0 bus mode t:ontrol input lOB ...... C6V) 
Ctock input eLK ...... 

Stlllu.input ST ...... 
I StICu'input 

Frequency 
divider 11/3) 

SYNC 

Fig. 14 

Functional outline 

CKO 

Frequency 
CKO divider (1/2) 

FF2 

0 ... IInd/receiYe control output DT /R .... 17 ..... MCE/"P'fiEli Miln,,~. e"lbl. output/peripheral date 

The 8288 is a bus controller and driver used with the 8086 
CPU operating in the maximum mode. It decodes the SO-S2 
outputs from the CPU into command and control signals 
and provides control signals for I/O devices and memory. 
The 8288 is usable in the multi-master configuration in 
which more than one master CPU is attached to a single 
data bus. The 8288 has an input pin to accept the control 
signal AEN from the bus arbitor 8289. 

Acktr •• "tch I"lble output ALE .... 

Add,.... l".bI. input "'Am'..... 6 
Memory rud control output lIROC'-
AdY.nc:ed memory write control output AJIWC +­
Memory write control outp,lt ~ 4-

(DV) GND 

Fig. 15 

D8t8 enlble output 

Comn.nd e"_II.lnput 

1/0 devic. rud control output 

Adwnced I/O d",ice writ. control output 

I/O deviel write control output 

-18-Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


I 

I 

t 

Clock Input CLK 
", •• Input Am 

Cornrnend .Mble Input CEN 
I/O bul macIt _"' «tput lOB 

,U'l" 
:t2"!. j 

PIn functions 

TIbIe'2 
Pin No. 

19,3,18 

2 

S 

16 

4 

6 

15 

1 

12 

11 

13 

8 

9 

7 

14 

17 

Status decoda 

Control signal 
logic 

Pin name Function 

50,51,52 Status input 

ClK Clock input 

ALE Address latch 
enable output 

DEN Data enable 

DT/R Data transmit/ 
receive control 
output 

AEN Address enable 
input 

CEN Command enable 
input 

lOB I/O bus mode 
control input 

AIOWC Advanced I/O 
device write 
control output 

10WC I/O device write 
control output 

10RC I/O device read 
control output 

AMWC Advanced memory 
write control 
output 

MWTC Memory write 
control output 

MRDC Memory read 
control output 

INTA Interrupt 
acknowledge 
control output 

MCE/PDEN NU 

Vcc 

MROC 
MW'fC 

Command ~ 
genarator 

Memory read control 

Memory write control 

Advanced mamory write control 

-MZ-5600 

lORC I/O davice read control 
Command outputs 

IOWC I/O device write control 

AlOWC\ Advanced I/O device write control 

mTA Interrupt acknowledge control 

DT/R Data send/receive control 

Data enable 
generator DEN 

/ - __ Master cascade enable/peripheral 
)lCE PDEN datll enable 

ALE Address latch eneble 

GND Fig. 16 

IN/OUT Description 

IN Accept each status output SO - 52 from the CPU. 
The 8288 produces command and control Signals from these input signals at 
the appropriate timings. Each of these pins ha. a pull-up resistor. 

IN Accepts the clock output (ClK) of the clock generator 8284. 
The output timing of the 8288 varies with the clock rate applied to this pin. 

OUT Provides a strobe to the address latch. 
This pin is connected to the E pin of 74lS373 latch to latch address 
information from the CPU. 

OUT Provides a data enable signal to the data bus transceivers on the local or 
system bus (active high). 

OUT Controls data flow between the CPU and memory or I/O devices. 
When this pin i. high, the CPU is enabled to write data into a peripheral 
device; when it is low, the CPU is enabled to read data from the device. 

IN If this pin is set high with tha lOB input held at low, all the command 
outputs are placed in three-.tate logic. If the lOB input is high, 
this input causes the command outputs, other than 'i"5FiC, 10WC, AIOWC 
and INTA, to be pieced in three-.tate logic. 

IN If this pin is set low, all the command outputs, DEN and PO EN control 
outputs are disabled (non-three-state logic). 
If it is set high, these outputs are enabled. 

IN If this pin is set high, the 8288 is placed in the I/O bus mode; if it is sat low. 
the 8288 is placed in the system bus mode. 

OUT Similar to the 10WC, this pin functions as an I/O device write control 
output, but goes low one clock period in advance of the lowe. 
Active low output. 

OUT Active low output to command an 1/0 device to write the data onto 
the data bus. 

OUT Active low output to command an 1/0 device to read the data onto the 
data bus. 

OUT Similar to the MWTC. this pin functions as a memory write control 
output, bus goes low one clock period in advance to the MWTC. 
Active low output. 

OUT Active low output to command memory to write the data from the 
data bus. 

OUT Active low output to command memory to output data onto the 
data bus. 

OUT Indicates interrupt acknowledge to the device in request for interrupt 
service, and commands the device to output the vector address onto 
the data bus. Durirg an interrupt cycle, it functions the same way 
as the 10RC, Active low output. 

OUT Master cascade enable or Peripheral data enable 
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Status input versus command outputs 
Table 13 

S2 S1 

L L 

L L 

L H 

L H 

H L 

H L 

H H 

H H 

4·5 System clock 

1. Block diagram 

SO 

L 

H 

L 

H 

L 

H 

L 

H 

14.7456 c:J 
MHz 

8086 status 

Interrupt acknowledge 

Data read from I/O port 

Data write to I/O port 

Hold 

Instruction fetch 

Data read from memory 

Data write into memory 

Passive state 

8284A 

X 1 OSCI--~ 14.7456MHz 

X2 

24MHz 1------1 EF 1 CLKt---~ 8MHz/4.9152MHz 
osc +5V 

~~--~~----~F/C 
J, DIP SW5 1...-__ ---' 

106 

CS( SOH) 

2. Operational description 
The MZ-5600 runs under two modes of CPU clocks; the 
one under the high speed mode of 8 M Hz and the other 
under the low speed mode of 4.9152 MHz, of which choice 
is made by means of the system s\!"itch 5. 

When SW5 = ON: 4.9152 MHz 
When SW5 = OFF: 8MHz 

Since the state of the SW5 is represented by the bit 6 of the 
input port (60H), it permits to identify the system clock. 

Valid command output 

INTA 

10RC 

10WC AIOWC 

-
i-----'- MRDC 

~ 

'MW'rn" AMWc 
-

4-8 8259A programmable interrupt controller 

Highlights 
(1) Single +5V power supply. 
(2) Automatically produces a Interrupt vector to the CPU. 
(3) Priority interrupt masks at each interrupt request 

terminal and vector address specification are all pro-
grammable. ~ 

(4) Controls up to 64 levels of interrupt requests by 
cascading the 8259. 

(5) TTL compatible. 

Pin configuration (top view) 

Chip select input CS_ Vcc 

Write control input WR -+ 
Read control input Ri5 -+ 

07_ 
06_ 
05_ 

Bidirectional data bus 
04_ 

03_ 

02_ 

DJ_ 

00-

~CASO++ CUcade lines 
CAS! ... 

Vss_ 

Functional outline 

Fig. 17 

4-- AO Address input 

+- I NTA Interrupt acknowledge input 

4- IR7 

4- IR6 

4- IR5 

4- IR4 

4-IRa 

4-IR2 

_IRI 

_IRO 

Interrupt request inputs 

--+ INf Interrupt request output 

...... SP!EFl' Sieve program input/enable buffer outpu 

++ CAS2 Coocadolino 

The 8259A is an integral interrupt controller with eight 
levels of interrupt request input pins. 
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If an interrupt request arrives at one of the interrupt 
request pins of the 8259A, it identifies the mask condition 
and priority of the interrupt, then sends an INT signal to 
the CPU. The 8259A subsequently delivers the prepro­
grammed vector address onto the data bus in response to 
the INTA signal transferred from the system controller. 
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Block diagram 

07 
06 

D5 
Bidirectional 04 Data bus 
dlta bus 

D8 
buffer 

D2 
01 
DO 

Write control input 
RIId control Input 

Addretllnput AO 

Chip .Iact input CS 

r'" Cascade lines CAS 1 

CAS 2 

Slavl program input m;;m 
Enable buffer output 

~. 

Pin functions 

Tabl.14 
Pin No. Pin Name Function 

1 CS Chip select input 

2 WR Write control 
input 

3 RD Read control 
input 

4-11 07-00 Bidirectional 
data bus 

12.13.15 CAS2-CASO Cascade lines 

16 SP/EN Slave program 
control input/ 
enable signal 
output 

17 INT I nterrupt request 
output 

18-25 IR7-IRO Interrupt request 
inputs 

26 iNTA Interrupt 
acknowledge 
input 

27 AO Command/data 
control input 

8 
Control logic 

-MZ-5600 

TN'i'A I nterrupt acknowledge inl?U.t 

INT Interrupt request outp'!t 

In-service Priority 

IRO 
IRl 
IR2 
IRa 

IR4 
IR5 
IR6 

register 8 control 8 request Interrupt request Inputs 8 
(lSR) logic register 

IN/OUT 

IN 

IN 

IN 

IN/OUT 

IN/OUT 

IN/OUT 

OUT 

IN 

IN 

IN 

(lRR) 

L-_~..I"-"C!J IRT 

InterNpt m .. k register (lMR) 

(ID) 

Fig. 18 

Vcc (aY) 

v .. (OV) 

Description 

Active low input. but may be high during interrupt request input or 
interrupt service sequence. 

Controls command write from the data bus. 

Controls data read onto the data bus. 

All data and command transfers to or from the CPU is performed through 
this bidirectional bus. 

These lines are output when addressed as a master. and are input when 
addressed as a slave. The master uses three-bit code to specify a slave via these 
cascade lines. The slave compares the code on the cascade lines with its own 
slave ID code. If agreement is found. it outputs data onto the data bus. 

In normal mode. SP/EN = 1 specifies a master. and SP/EN = 0 specifies a 
slave (SPI. 
In the buffer mode. outputs a low level only if the data bus output 
is enabled (EN). 

Outputs an INT signal to the CPU when an interrupt request arriving at one 
of the IR7 - IRO inputs is acknowledged. 

Active high asynchronous interrupt request inputs (maskablel. 
Order of priority can be altered. 
Each input has a pull-up resistor. 
For edge trigger operation. this input must be held high until the first INTA 
is received. 

Accepts an interrupt acknowledge from the CPU. When an INTA pulse is 
received. the 8259 outputs a CALL command or vector address onto the 
data bus. 

Used in conjunction with the WA or AD signal to write commands or read 
status information. Normally connected to one of the address lines. 
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Interrupt sequence 
(1) If an interrupt request pulse is applied to one or more 

of the interrupt request inputs (lA) of the 8259A, all 
the pertinent bits of the interrupt request register 
(I A A) will be set. 

(2) If the interrupt request is not masked, the 8259 sends 
an INT signal to the CPU. 

(3) Upon receipt ot the INT signal, the CPU respons to it 
with an acknowledge signal INTA. 

(4) When receiving the first 'JNTA, the 8259 determines 
the order of priority. When it is functioning as a 
master, it outputs the number of the slave for which 
the interrupt was acknowledged, to its CAS pin. 

(5) When receiving the second JNTA from the CPU, the 
8269 outputs an 8-bit inte~rupt vector address onto the 
data bus synchronized with the second INTA. The CPU 
reads this vector address at the trailing edge of the 
INTA, and jumps to the interrupt routine specified by 
the vector value. 

IR~ 

INT ____ .... ' \'----
'iNTA ------"'""'\ 

Data bus------- -----------0-------­
Vector 

Fig. 19 

4-7 Interrupt circuit 
1. Block diagram 

TG666 

V-SYNC 

IR-SIO 

IR-PRT 

IR-KEY 

IR-NDP 

IR-CTC 

!lAO 

lR-RTC 

IR-FOC 

IR-22 

IR..,28 

IR-24 

IR-26 

IR-26 

!lA I 

8086-2 

NUl CPU 

.--------IINTR 

,------___iADO-7 

<D CID 
-""---___i I RO I NT!-""::""--' 

--~>-___i IRI 

-----I IR2 8269A ill 
-----lIRa j 11 nterrupt 
-----IIR4 00-71-----+ vector 
---<1"">---1 IR6 INT~---+-' 

CA5 

SOl2 
5 
5 

8288 

50 
51 

CID 52 
t-----""--___i I NT A 

--~.>_-1 IR2 

-·<D---1 I Ra 8269A 

IR4 
:>-----1 I R6 00-71----...... 

--~.>_-1 IR6 INT'A!E------' 

------iIR7 

(Slave) 

2. Operational description 
1) Non-maskable interrupt to the CPU will arise under one 

of the following two (three) conditions. 
a) Upon depression of the A ESET switch located on the 

front side of the unit. 
b) When trjed to access a memory and I/O area not 

existing, but limited to the *XACK area on the map, 
in order to chock an existence of a software bug or 
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connection of the optional board. 
c) With the SEEG version of the MZ-5600, when a 

certain task tried to access the memory area not per­
mitted to access. 

(1) When the software has run wild, the operation is:: 
normally halted by turning power off or resetting the ~ 
CPU. With this model the program is reset by the soft~ 
ware using NMI in order to retain the AAM, except for 
such a wild program run that may destroy the NMI 
vector or NMI routine. 

(2) Since this unit is the system of nonnally non-ready, the 
ready signal is issued to the CPU or DMAC only when a 
valid memory or I/O is .accessed. When an invalid 
memory or I/O is accessed, it makes the system as if 
halted. Therefore, if the ready signal has not returned 
within a certain period, the ready signal is issued from 
the timeout circuit which is sent to the CPU on the 
NMlline. 
Theory of ready signal generation from the timeout 
circuit. 
The one-shot multivibrator is triggered and its output , 
is kept high by the ALE signal which is issued at the~ 
start of the bus cycle, when the CPU is continuing 
effective access, or by the TG555 signal which 
appears at the last stage of the DMA cycle or issued 
normally at every 13 f.lS for memory refresh, when a 
long internal processing such as multiplication is taken 
place. But, the one-shot l;1lultivibrator output is in low 
level when an invalid memory or I/O is accessed as it 
does not contain the ALE or TG555 signal. 
As the state of the AESET switch can be sensed by~,j 
means of the ASTSW signal which appears on the input 
port (60H, bit 1), the reset NMI can be discriminated 
from the timeout NMI. 

(3) See the section discussing protection. 
2) As all interrupts are controlled by the 8259A except for 

NMI, request for interrupt is informed to the CPU after 
evaluating their priority . 
When there is an interrupt from a device by making the 
I A input of the 8259A high, it causes the INTA of the· 
CPU to go high, if the I A input is not masked. If the~ 
CPU is ready for acception of interrupt, it makes the 
interrupt acknowledge cycle executed so that the 8288 
returns the INTA signal to the 8259A. Upon receiving 
INTA, the 8259A sends on the data bus the vector 
corresponding to that interrupt request. As there are two 
I NT As, the interrupt request must be held until the first 
INTA. If not, the 8259A assumes the action as if IA7 is 
interrupted. 

Timings 

1) NMI 

RESETSW 

TG556 -.J'---'4-...J 

NMI ___ ..J 
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I 

, 

2) INTR 

CLK86 

IR input---.J 

INTR L 
TJifI'A L-.. __ ----I' 

Vector ( r 
I ntarrupt vector 

4-8 BUI control logic 

m Block dlllllram 

808e 
CPU 

8288 

so so 
n ST 
n n 

iiROC 
1iW'i'C 
AIIWC 
IORC 
loic 
AlotC 
INTA 

Fig. 22 

Mlmary IHd control output 

Momory wrIt. _trol output 

Advtlncod mllllary wrIte control output 

1/0 IHd control output 

I/O write control output 

Advoncod 1/0 write control output 

Interrupt .. kn_odatt 

(2) Description 
When the 8086 is used in the maximum mode, com­
mands (RD, WR, INTA) are output as status informa­
tion (SO-S2), which are decoded by the 8288 to furnish 
control signals to memory and I/O devices. 

(3) Timing chart 

eLK 

During a write 
interrupt 

Tl T2 Ta T4 

I ' , , , ' 

. ____ r---t'_=!j.:J.'...,io-MAX851 ,.....;.'----
~ l'lJJ' ,I 

: I : 

I I I I 
-.: :",MAX85 -oi "'-MAX45 

If \ : 
+-----"-.~-MA~X~ ~~~'~-MAX--~-

. -:-___ :,....J/', :; \L--""~~ During a read 'T"' ,.... 

~'n:-MAX80 --! fMAX80 
DT/R 

•• I • 

Fig. 23 

4-9 Reset, ready circuit 
1. Block diagram 

~ 
Memory 0-
7FFFFH 

AOOOOft­
BFFFFH 

FCOOOH-FFFFFH -+-________ _ 
I/O O-IFFH 

I/O IOOft-UPH -4-~--;-", 

I/O CTC -I---+-+--r-'\ 

-MZ-5600 

8088-2 
CPU 

8284A 

RESET 

READY READY 

RDY 
CLK CLK 

2. Operational description 

Yoeset 
, For reset of the 8086 CPU, the alarm Signal .from the 

power supply and the rising edge of +5V atthe time of 
power on are detectad by the CR time constant. The 
reset signal to the CPU is Internally synchronized with 
the clock by the 8284A. 
Refer to the section dlscuulng the power supply unit for 
alarm timing. 

2) Ready 
Because the MZ-5600 employs the non-ready system, 
the ready signal is returned to the CPU only when access 
is valid. Though the memory or I/O decoder signal is 
actually supplied to the 8284A, it makes RDY signal 
delayed in synchronization with CLK in the WAIT 
timing circuit for a device that needs wait. 
The ready signal is returned automatically from the 
timeout circuit when an I/O or memory in the XACK 
area is tried to access, to send NMI to the CPU. 
See below for wait of each device. 

8M mode 5M mode 

o System RAM 0 IPL ROM 
o Kanji/dictionary ROM 1 0 
o 1/0 other than below 

oSlO 0 RTC 0 PSG 0 PB 3 3 

o CTC olNTACK 0 INT RET 15 15 

o VRAM 0110 (380H-3FFH) XACK 
XACK 

o Memory other than above or 1 

3. Timings chart 
o 8MHz 1 WAIT 

HITI Tt T2 T8 TW 

o 611Hz aWAIT 

TI T2 Ta T4 TI(TI) 
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o 811H., 611Hz. aWAIT 

Tl 

CLK8B 

ADR 

ALE 

Tt TW TW 

o 8MHz XACK (In the cell ofXACKl1 0 WAIT) 

Tl Tt TI T1I TC 

=~ _"lIlY _ 
o 8MHz XACK (In the C8II of XACK I1 1 WAIT' 

Tl TI TI T1I T1I TC TI( T J) 

~~ 
• IIIBI 'ltIJr 

T1 T2 T8 TW Tt 

~~ 
o Time out ready 

Tl Tt Ta TW TW TW T4 

CLK8B 

ALE -I"i_==-=--==-""""' ___________ ...JIL 
T-OUT _______ ---s==:--::lllO:.;.I'..:.S __ .....J1.......-----..... L--

4-10. Hold conversion circuit 

1. Block diagram 

8088-2 CPU LS878 
LSIM/i 
LS848 8237 DMAC 

(1) When a DMA transfer request signal DREQ is issued to 
either of channels 0 through 3, the DMAC sends the 
hold request signal H RQ to the hold conversion circuit 
if that the channel is not masked. 

(2) When in the CPU address cycle (*SO, *S1, *S2, *LOCK 
are all "1") or during bus access, the hold conversion 
circuit returns to the DMAC the hold acknowledge 
signal H LDA at the final cycle (T4). And the CPU add-
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ress bus, data bus, and command bus are isolated from 
the system bus to enable the DMA bus. 

(3) At the same time, AEN of the 8284A is enabled to 
k'eep the CPU in the not ready condition. If the CPU 
should go into the next bus cycle, it awaits for return­
ing of bus control while executing the wait cycle. 

(4) DMA transfer is dona under the control of the 8237A. 
(6) As the DMAC releases HRQ upon completion of DMA 

transfer, the system bus is changed from the DMA bus 
to the CPU bus and the wait circuit is reset after 
enabling the 8284A again. 

(6) The CPU executes the wait cycle on the local bus, but 
acts as if the bus cycle started from T1 on the system 
bus after reset of the wait circuit. 

5. MEMORY CONTROL LOGIC 
5-,lhiP selection 
(1) Block diagram 

(2) DescriPtion 

Fig. 26 

If the IOACC signal is high, each ROM and RAM chip 
is selected. The following shows the relationship 
between the device address and the chip selected: 
Dynamic RAM-D = AfS.A 1B.A 17 

(ODODOH to 1 FFFFH) 
Dynamic RAM-1 = AfS.A18.A17 

(20ODOH to 3FFFFH) 

CS·IPL = A19.A18.A17.A16.A15.A14 
(FCOODH to FFFFFH) 

5-2 Address multiplexer 

(1) Block diagram 

'iiACK2 
AO -t----L..-I 

AI6------I 

Fig. 27 

(2) Description 

s 

LS257 AXO 

AX1 L.-_-' 

The address multiplexer provides A 1-A 16 outputs 
when accessing the RAM, and AO-A 15 when refresh· 
ing it. This is needed because the address viewed from 

I 
'10 
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the CPU differs from that viewed from the DMA 
controller. Address switching occurs so that the re· 
freshing specifications of 128 addresses/2ms is fulfilled. 

RAM 
DO-D7 

L 

2 

o 

RAM 
D8-D15 

H 

8 

1 

CPUIddr. 
(A1 - A18) 

DO-D15 

2 

1 

o 
OMAaddr. 

(AD- A16) 

Fig. 28 

5-3 Dynamic RAM read/write logic 

• (1) Block dieg,." 

...... 
AI 

L.S267 ... .. I AI 
All 

=------' 

Fig. 29 

(2) Description 
The CAS line uses a delay logic so that address is 
output 40ns after the MRDC or AMWC signal is 
output, and the CAS signal is output 70ns atter address 
is output. The DACK2 signal applied to the input gate 
of the delay logic is used to inhibit the CAS signal 
during refreshing. The RAS signal is output when the 
BR'Ai\.1. *, M R DC, and AMWC signals are all active. The 
DACK2 is used to output the RAS signal during refresh 
regardless of the chip select signals. (DRAM-.). 
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(3) Dynamic RAM read/write timing 

o 'SMHz Read cycle 

T2 TB TW 

CLK86 

ADR~~ __ ~ ______________ ~L-~ ____ ~~ 

RA/CA 
-------.....11 

DRAM·ADR 

DRAM DATA OUT 

o 8MHz Write cycle 

CLKIIII 

~R-A~~~ __________________ -+ ______ ~ __ 

86DATA OUT 

1!A/CA ____ .....I) 

DRAM·ADR 

5-4 Dynamic RAM refresh 

(1) Description of operation 
Unlike the Z80, the 8086 has no refreshing logic. On 
the MZ-5600 system, dynamic RAM refreshing is 
accomplished by executing direct· memory access 
(DMA) from memory to I/O at a certain interval. 

(2) Timing chart 

CutrT 

ADR ---~~~.\ ~ _______ ~I·==~==l=ro~'~--------------------~ 
r;;ren- \ r 

IIAX202 

iiiliC 

RE 

L 

\~---'-
-------------------~~~~ ~~ 

RA/CA 

~ 
H 

WE 
H 

(3) Description 

Z80 
CTC Vcc 

ZC/TOO r--RF-R-Q~ 

Vcc 

PR 
D 

Fig. 31 

CL Q 

Fig. 32 

8237 

DACK2 
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Channel 0 of the lBOCTC is used in the timer mode, 
and its output (lC/TOO): Pulse with a 13J,tS period) is 
applied to the Data Request DREQ2 pin of the 8237 
(DMA controller) via a type-D F/F as a refresh request 
signal. When receiving a DREQ2 signal, the 8237 
outputs a Data Acknowledgement DACK2 to place 
itself in the DMA mode (see DMA interface)_ 

5-5 Memory protection logic (MPL) 
LUsed only SEEG] 

Specification 

1. Addresses protected 
The IPL ROM, VRAM, vector RAM, and bank 1 are not 
protected. 

7FFFFH~------~~ 

Protected 

800HIr---------f-L. 

Since the bank 1 is for memory protection by itself, the 
protect function does not cover this area. 

2. Task register 
Since MPL is capable of managing four tasks, choice of task 
must be done in the following manner: 

I/O address 
60H 
(Write only) 

03 02 01 DO 

I I I I I 
I IL.-----Task 0 

'-------Task 1 

L------Task 2 

'--------------Task 3 

EX) 0001 ~ Task 0 in execution 
01 00 ~ Task 1 in execution 

3. Protection memory 
Depending on the nature of the task, read and write to the 
task is limited. 

Memory address 

BANK1 800H - 7FFFFH 
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03 02 01 DO 

I I I I I 
l '---- Task 0 

'------Task 1 

'-------Task 2 

'-------------- Task 3 
EX) 11 01 ~ Only the task 0 is applicable 

0011 ~ Tasks 2 and 3 are applicable 

Location 

CPUPWB 

MPL 

MZ-1R22 

II~ 
Memory map 

Bank 7 
FFFFFH 

V-RAM 

COOOOH 

AOOOOH 
zao 

SOOOOH 

System 
RAM 

OOOOOH 
16 bit 

r 

MPL 
Memory ProtectIon l...ogIc 

Bank 1 

Protection 
memory 
..,.--..,7 F F F F H 

-t---tSOOH 

~ 
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Block Diagram of Memory Protection 

ADO 
l 

AD19 

8088 
CPU 

NUl 

COMMAND 

8237 
DMAC 

r-______________ ~ADD 

CAS 
RAS 

SYSTEM RAM 
(S12KB) 

CRTL I-----......ct >-----' 

-MZ-5600 

DD 
~--r-r-----------,n ~~~~n 

r7----RESET SW L..-________ -{ 

-...Jp---Timer 

MPL operation 
When four tasks are operated simultaneously in the time 
shared mode, every task is allocated to the system RAM 
area (512 KB, max.). If a task should try to access the 
system RAM beyond the limit, not only the RAM is pro­
tected, but also the condition is sensed and informed to the 
CPU with NMI. 
Since the currently operating task is set in the task register 
(output on ilo address 60H), the task information should 
be set by the OS each time the task changes. 
One word (4 bits) of the protection memory corresponds to 
one kilobytes of the system RAM, which is used to indicate 
the system RAM area the task can access. To enable the use 
of the 1 KB area of 54400H through 547FFH for the tasks 
1 and 2 and to disable tasks 0 and 3, for instance. "1001" 
has to be set in the protect memory. MPL does not func­
tion at power on and when "0" is set in the task register. 
Shown next is the procedure to set up the protection 
memory area. 

Theory of memory protection 
For instance, the protection RAM area 10000H of the bank 
1 contains "1010" to enable the 1 KB area of the system 
RAM 1000H - 103FFH for access by tasks 0 and 2. 
If the system RAM area of 1000H - 103FFH is tried to 

-~-

RAM 
C1K x4) 

I/O 

Task 3 

~ection Logic 

read or write during the execution of the task 1 with 
"0010" in the task register, the data "1010" is sent from 
the protection RAM. Then, the protection data "1010" is 
Ored with "0010" of the task register by the protection 
logic. Since the result would not be "0000" but "0010", it 
prohibits CAS signal from the system RAM. For the 
dynamic RAM. the same cycle as the RAS only fresh is 
executed. which in consequence disables to read or write 
to the RAM. At the same time, the NMI is issued to the 
CPU with the CAS inhibit signal. 
The reason why CAS is prohibited for protection of the 
memory is that it is not practically possible to use a high 
speed protection RAM and the protection logic which are 
required to disable the read or write command using the 
address information. 

WAVEFORMS 
·1: The protection data are sampled at a high to low transi· 

tion of the command and the contents of the task 
register is operated and CASINH is forced active if 
required. CAS would not go active as long as CASINH 
is active. 
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SET PRoTECTION A 

I , I 
CALL THE 

SET THE PROT~CTION 
SETUP ROUTINE\IN 

PROTECTION 
SETUP ROUTINE 

400H ~ 7FFH OR 
THE VRAM I 

I 
ASSIGN BANK 1 

SET TASK REGISTER I 
WITH "0" 

SET PROTECTION 

I MEMORY 

SAVE SS, SP AND SET 
I 

THE STACK AREA IN 
400H ~ 7FFH OR RETURN 

THE VRAM 

I 
I B 

A 

6. I/O DeCODER LOGIC 
6-1 Block diagram 

LSI88 

+5Vo-- G YO 
~ 

IOACC J' G YI 

~ A~ G A7 Y2 
~ ~ 

A8 7E YS 
~ A Y4 
~ B Y5 I"'" AS - C YS 

Y7 

A4-S 
A9 LSI38 

A9 
G YO 

ALE l' G YI .... 
l' G Y2 .... 

SE YS .... 
A4 

A Y4'" 
A5 

B Y5 .... 
AS 

C YSlo.. -
Y7 

Fig. 33 

As shown in the above figure, two integral decoders LS138's 
are used to provide chip selection for each I/O device on 
the CPU board. 
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B 

I 
RESTORE SS, SP 

1 
END ) 

~ 

CSDMA! c 
CSPIO 

CSFOC 

CSPIC 1 OWait 

CSPIC 2 
CSUAD 

CSPA 
BJ5C 

CSSIO 

CSCTC 

CSRTC 
CSPSG . SWait 

CSAKC 
CSAKS 
eSRET 
~ 
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6·2 I/O address map 
Table 15 

System 
PWS 

I/O Ilot 

CRT 
PWB 

I/O slot 

CPU 
PWB 

I/O slot 

{ 

HEX 

00- OF 

10- 1F 

20- 2F 

30- 3F 

40- 4F 

60- 5F 

60- 6F 

70- 7F 

SO- SF 

FS- FF 

1oo-10F 

110-11F 

120-12F 

130-13F 

140-14F 

150-15F 

160-16F 

170-17F 

1 SO-1 SF 

190-19F 

1AO-1AF 

1 BO-1BF 

1CO 

-1FF 

200-20F 

210-21F 

220-22F 

230-23F 

240-24F 

250-25F 

260-26F 

270-27F 

2S0-

-2FF 

300-

340-

-37F 

3S0 

-3BF 

-3FF 

15 - 12 

X - X 

X - X 

X - X 

I I 
X - X 

X - X 

X - X 

X - X 

X - X 

X - X 

X - X 

X - X 

I I 
X - X 

X - X 

I I 
X - X 

X - X 

I I 
X - X 

Note: 1S0H to 1 BFH: PWB checker 

11 10 

X X 

X X 

X X 

I I 
X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

* ! 
t 
~ 

-MZ-5600 

ADDRESS 

9 S 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

1 0 

1 0 

1 0 

1 0 

1 0 

1 0 

1 0 

1 0 

1 0 

1 0 

1 1 

1 1 

1 1 

1 1 

7 6 5 4 3 2 1 0 
DEVICE 

0 0 0 0 A3 ~2 A1 AO OMAC (S237) 100-7 -
0 0 0 1 X X A1 AO PlO (S255A) 100-7 

0 0 1 0 X X X AO FOC (j.lP0765) 100-7 

0 0 1 1 X X A1 0 PIC1 (S259A) MASTER 
AOO-7 

0 1 0 0 X X A1 0 PIC2 (S259A) SLAVE 
AOO-7 

0 1 0 1 X X .X X OMAC high-order address latch 
104-7 

0 1 1 0 X X X X PORT-A 100-7 

0 1 1 1 X X 'X X PORT-C 100-3 

1 )0 0 0 X X A1 AO Reserved 100-3 

1 1 1 1 1 A2 A1 AO Reserved 

0 0 0 0 X X A1 0 GOC (j.lP07220) 00-7 

0 0 0 1 X X A1 0 WOC (T) 00-7 

0 0 1 0 A3 A2 A1 0 VOC2 (H2) 00-2 

0 0 1 1 X X X 0 VOC1 (H1) 00-2 

0 1 0 0 X A2 A1 1 RFLI OS-10 

0 1 0 1 X A2 A1 1 RFL 11 OS-10 

0 1 1 0 X X X { 

0 1 1 1 

1 0 0 0 X A2 A1 0 

NO"} 1 0 0 1 X A2 A1 0 Note 

1 0 1 0 
N User area 

X X X X ote 

1 0 1 1 Note 

1 1 1 1 X X X X } Reserved 

0 0 0 0 X X A1 AO SIO (LH0084A) 100-7 

0 0 0 1 X X A1 AO CTC (Z-SOCTC) 100-7 

0 0 1 0 A3 A2 A1 AO RTC (PR5C01) 100-7 

0 0 1 1 X X X X PSG (AY-3-S19S) 100-3 

0 1 0 0 X X X X CTC I NT Reset X 

0 1 0 1 X X X X SIO INT Reset X 

0 1 1 0 X X X X CTC Return INT 100-7 

0 1 1 1 X X X X PORT-B 100-3 

1 0 0 0 

}R~~ 
1 1 1 1 

0 0 0 0 
}user area 

0 1 0 0 

0 1 1 1 } Reserved 

1 0 0 0 } Reserved For I/O slot 

1 1 1 1 
} Not Ready generates within 

the System Unit. User area 

X: Not in Decode 00-15 - 16 Bit system BUS 
100-S - S Bit I/O BUS 
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WAIT 

Byte 

Access 

o Wait/ 
5MHz 

~ 1 Wait/ 
SMHz 

Byte 

Access 

3 Wait 

~ ! 
-L 

: X1ACK 
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6-3 I/O bit map 

(1) System board 

DEVICE ADD 

8255 010H 

[ G,,"pA, Mode 1 

Group B 
Mode 0 

011H 
, 

012H 
(013H) 

NOTES: 

BIT 

PAO 

PAl 

PA2 

PA3 

PA4 

PA5 

PA6 

PA7 

PBO 

PB1 

PB2 

PB3 

PB4 

PB5 

PB6 

PB7 

PCO 

PC1 

PC2 

PC3 

PC4 

PC5 

PCS 

PC7 

SIGNAL NAME 

DATA1 

DATA~ 

DATA3 

DATA4 

~ 

DATA6 

DATA7 

DATAB 

BUSY 

PE 

PDTR 

OK 

SRK 

CD 

"Cl" 
MOTOR ON 

DC 

STC 

EXCLK EN 

IR-PRT 

STROBE 

ACK 

1) Group A is used in Mode 1. 
2) Group B is used in Mode o. 

Table 16 

1/0 

Data output to Centronics I/F (negative polarity). OUT 
Null codes are hex FF. 

Centronics I/F bu~~y if zero.! 

Centronics I/F. 

Centronics I/F select signal (selects if one.) 

Data bit from keyboard 
} Key IN 

OutpUt requested from keyboard 

Called signal } 
BSC transmission 

Carrier sense 

UFO motor on status input 

OUT Data bit to keyboard } 

OUT Strobe to keyboard 

OUT BSC external dock (BSC if High) 

OUT Interrupt by ACK input to Centronics I/F. 

OUT Cantronics I/F STROBE output (-U-! 

IN Centronics IIF ACK input 

OUT Not used. 

3) The desired bit of the output to Group C may be set or reset USing the control register (013H). 
4) The bit PC6 is an interrupt enable flag IINTE), and is set or reset by the CPU. 

AFTER 
PlO 

Input 
mode 
(FFH) 

Mode 
input 

Input 
mode 
(FFH) 

5) While the ACK may be read by PC3, is needs not be reed as its status is known to the CPU via the PlC. 

Table 17 

1/0 
AFTER 

DEVICE ADD BIT SIGNAL NAME PlO . 
AY·3-8912 230H 
(Sound IC) 

Input OUT Drive motor on signal (on if Low.! IOA4 MOTOR ON mode 

IOA5 MAO 

} A<N IAOOOOH-BFFFFHI book "I"" ",00' 
(FFH) 

10A6 MA1 

IOA7 MA2 

PORT·A 060H 100 High Den 
(LS541 ) 101 RSTSW RESET switch input (on if zero! +- MFD selection 

102 DIP SW1 SW1 

SW2 
l Input 103 DIP sm IN System DIP switches mode 

104 DIP SW3 SW3 (see next page) 
105 DIP SW4 SW4 

106 DIP SWS SW5 

1D7 DIP SW6 SW6 

-00-

INITIAL 
DEFAULT 

Output 
mode 
(FFH) 

Mode 
input 

1 

0 

0 

0 

0 

1 

X 

X 

INITIAL 
DEFAULT 

0 

0 

0 

0 

1 

0 

0 

Input 
mode 'I 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


-MZ-5600 

(1) When accessing the I/O port of the AY-3-8912 
sound IC), load I/O register address into 231 H, then 
write the I/O data to 230H. 

(2) When initializing the lOA port, write the data to be 
output (described above), then place the port in the 
output mode. This is needed to maintain the SEL and 
MOTOR ON signals inactive during initialization. 

DEVICE ADD BIT Signal name I/O After power on Initialize 
IDO ----PORT-C 

070H 101 --- OUT (LS74) Don't care 
102 High Den MFD *1M/640K alternate signal 

103 FDCRST FDC reset signal (reset with "1") 

lDO ~ 
PORT-B 270H 101 ---- IN ("0" - SW OFF "1" - SW ON & CPU) Input mode (L8387) 

ID2 DIPSW7 SW1 } Svstem~D~ SW (See separate page) 
103 DIPSwa SWS 

" 
ay ...... dip .Itich function 

Function Factory 
setup 

OFF For u .. of the hiQh resolution dilPlay 
(400 reuters) 

SW1 ON For u .. of the mlddl. resolution dilPlay 
(200 restel1) 

SW2 OFF Normally OFF 

ON Self-check mode* 

SW3 
R ... rved 

SW4 

SW5 OFF 8MHz CPU clock 

ON 5MHz CPU clock 

SW6 OFF 8087 arithmetic processor not in use** 

ON 8087 arithmetic processor in use 

SW7 

SWS 

7. DMA INTERFACE CIRCUIT 

7-1 Block diagram 
HRQ 

HLDA>-----------------~~ 

DREQO 

~:~~~ J To I/O slot 

To HOLD 
conversion 
circuit 

AS-IS 

A16-19 

DO-IS 
16++S 

Command 

eLK --41 ....... --11> 

HRQ 

HLrn. DACKO 

AO 
DREQ3 

I DACK3 
t---<DREQ3 

DACK3 

A7 
~ ____ ~ ____ ~ DREQl~----~ 
... ADSTB 

D~EQ 

t---~+----~ DBO ........ ----1 

I DACKl~--------------~DACK 
DB7 

DREQ21E-----l 

IOR 
IOW DACK2t-+-----~ 

MEMR READY 
MEMW CLK 

, 

D Q 

DACK2 
(DRAM refresh circuit) 

CTC-l 

RDY-------~ 
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7·2 Operational description 

As the 8237A programmable DMA controller is used, it has 
four independent DMA channels. Channels a and 3 are 
open for I/O slots; the channel a is dedicated for interface 
with the hard disk, and the channel 3 is for interface with 
the SFD. 
Channel 1 is for interface with the standard MFD and is 
provided with the DREQ delay circuit of 5 x 4 MHz clock 
cycles in order to meet performance of DRQ through lORD 
ofthe FDC. 
Channel 2 is for refresh of the system RAM which 'is done 
by reading the DRAM with the request from the CTC given 
at every 13 IJ.S. 13PS 

~~~ ______ -=~ ________ ~~OOnl-
CTC n n ZC/TOO -----J 1'--__________ ---1 L.. __ _ 

DREQ2~ I~\ ~ 
DACK2 Don't care Ur-------Do--n,"""t ... ;;=-r-,e 

7·3 Timings 

WhenDREQ appears on a channel, the DMAC issues the 
hold request signal H RQ to the CPU. When the hold conver­
sion circuit receives this signal, it puts the CPU into the non 
ready state to open the system bus. At the same time, the 
hold acknowledge signal H LOA and DMA enable signal cB 

DMAE are returned to the DMAC to start DMA transfer .• 
With the 8237 DMAC it is possible to control DMA transfer 
of 16 bits in total (64 KB); Aa ,... A7 issued by the DMAC 
itself and A8 ,... A 15 which DBO"" 7 are latched by ADSTB 
at the start of the DMA transfer. To cover memory address 
space of 1 MB of the 8086 CPU, 104-7 I/O (50H) latch 
signals are used as A 16 .... A 19. 
The DMAC goes reMIY with the DMA transferred memory 
ready signal, and one WAIT is attached automatically to the 
ready signal returned without a wait. 
~ 

In the case of the DMA channel 1 (SW is not used for the channel 2) 

CLK86 
(8MHz) 

CLK37 
( 5MHz) 

HRQ 

HLDA 

DACKI 

READY 

TG!i1i6 

ADR 

DATA 

CMD 

RDY 
(82&1) 

T40rTI 

131max 

CPU address DMA address 

DIIAD 

. DMA command 
- --------~ 

r-- - - - - - - -- - - --of-----------. 

* The CPU clock (CLK86) is not in complete synchronization with the DMA clock (CLK37). 

... 
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CPU data 

CPU command 

~ 
I 
! 
t 
f 
I 

~ 
I 
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t 

7-4 J.LPD8237 A DMA controller 

(1) Highlights 
(2) Pin configuration 

1) Independent DMA-request enable/disable control. 
2) Four independent DMA channels. 
3) Automatically initializes individual channels. 
4) Memory-to-memory transfer capability. (Not used 

for MZ5600) 
5) Memory block initialization. 
6) Address increment/decrement. 
7) Transfer rate of up to 1.6MB/s. (2.5MB for com­

pressed timing). 
8) Can be expanded directly to any number of chan­

nels. 
9) EOJ5 input for termination of transfer. 

10) Software DMA request. 
11) Variable active levels on DREQ and DACK signal 

lines. 

(3) Block diagram 

DEC INC/DEC 

ToP 
TEMP'WORD TEMP ADDRESS 
COUNT RE~06) REQ(I6) 

RESET 
CS 

READY 
CLOCK 

IOR 
IOW 
lmIm 
MEiiW 
("0 
READY 
HLDA. 

ADSTB 

AEN 

HRQ 
~ 

CLK 

RESEr 

I:Wl<2 

Dl\CK8 

I:RFX)8 
~2 

mEQl 

mEQO 
GND 

AO-A7 

AEN & 
READ BUFFER READ/WRITE BUFFER 

ADSTB BASE I BASE CURRENT I CURRENT 
CONTROL ADDRESS I WORD ADDRESS I WORD 

MEMR I COUNT I COUNT 

IIEMW 
I 06) 06) I (16) 

iOR 
IOW 

DREQ 

Internal HLDA data bus 
HRQ WRITE BUFFER 

DACK MODE 
(4X6) 

,. 
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20 

., 
1 
0 

< 

COMMAND 

CONTROL 

-MZ-5600 

A7 
A6 
A5 

A4 
IDP 
AB 

A2 
Al 

AO 
Vcc+5V 

000 
001 
DB2 

008 
m4 

Dl\CKO 
Dl\CKI 

DB5 

006 
007 

Fig. 38 

AO-AS 

A4-A7 

DBO-DB7 
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(4) Pin functions 

Pin No. Signal name 

1 "R>R 

2 IOW 

3 MmJ!f 

4 MEMW 

S ( -. ) 

S READY 

7 HLDA 

8 ADSTB 

9 AEN 

10 HRO 

11 CS 

12 CLK 

13 RESET 
-

14 DACK 2 
15 OACK3 
24 DACK 1 
25 DACKO 

16 DRE03 
17 DRE02 
18 DREO 1 
19 DREOO 

20 GND 

21-23 
26-30 

DB7-DBO 

31 VCC 

32-35 AO-A3 

36 EOP 

37-40 A4-A7 

I/O Description 

I/O In Idle cycles, the CP U uses this signal as an input control to read the control register. In active cycles, • this signal is used as an output control signal with which the 8237A accesses data from peripheral 
logics during OMA write operations. 

I/O In idle cycles, the CPU uses this signal as an input control to load information into the 8237A. In 
active cycles, the 8237A uses it as an OYtput control to load data into peripheral logics during DMA 
read operations. 

OUT Used to access data from selected memory locations dUring DMA read. 
(active low, three .. tate output). 

OUT Active low, three-state output used to write data into the selacted memory locetions during DMA 
write. 

IN This input must always be held high. 

IN Used to extend the memory read/write pulse width (which is output by the 8237A) so as to accom-
modate low-speed memory or I/O devices. //----

IN Active high hold acknowledge signal sent from the CPU, indicating the CPU has relinquished system 
bus access authority. ~ 

OUT Active high address strobe used to strobe the high order address byte. 

OUT Used to enable the output of the latch holding the high-order 8 address bits, to output them onto the 
system address bus. The AEN is also used to disable other system bus drivers during DMA transfer. 

OUT The 8237A uses this hold request Signal to request the CPU for the system bus access authority. 

IN Chip selecting input. , 

IN Clock input. , 
IN Asynchronous, active high input used to clear the command, status, request, and temporary registers. : 

l 

OUT Indicates a DMA acknowledge to the peripheral logics. 

IN 
Independent, asynchronous channel request inputs used for peripheral logics to obtain DMA. DREO 0 
has the highest priority and OR EO 3 the lowest. 

j 
OV pin. 

Data bus output. 

OUT During DMA cycle, high-order 8 address bits are output onto the data bus, and are loaded into an 
external latch by the ADSTB signal. 

IN +5V supply. 

I/O Low order 4 bits of the address bus. During idle cyles, these are input lines used for the 8237A to 
address the control register to be read or loaded. 
During active cycles, these are output lines used to furnish the low order 4 bits of address information. 

I/O Information pertaining to the end of DMA is available at this pin. 
Low output = DMA end, or if forced LOW, forces DMA to end. 

OUT High order 4 bits of address bus. These lines are enabled only during DMA. 

1i 
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8·' Block diagram 

8. MFD INTERFACE CIRCUIT 

8237 DMAC 765 FDC 

-MZ-5600 

t ~ _______ ....,,) Control signal 

HLDA~ 

HRQ+-

L--- AO 

DACKII----...::.~ DACK WR ~r8CompenS8tio~ 
r---~ DATA~~'~ 

ORQ 
DREQI ~ delay lE- DRQ 

WCLK.I'1'Ir------1 Wrlta 
clock I 

WR DATA 

\--- I 
A7 

RD 
DATAIE-----I ~ RD DATA 

IDO-7(~ _____________________ ~ 

8·2 Operational description 

For read or write to the FDD, data are transferred under 
the high speed mode using the 8237DMAC. 
The following become necessary for the FDC to write or 
read the FDD. 
(1) The CPU furnishes the FDC and DMAC with command 

and parameter and the DMA channel 1 is opened. 
• (2) When the FDC finds the corresponding sector on the 

FDD, a DMA request (DRa) is issued to the DMAC. 
(3) When the DMAC receives DRa, the DMAC issues a 

HRa to the CPU. 
(4) As the bus line is opened and HLDA signal is returned 

when the CPU receives H Ra, the DMAC sends back 
OACK signal to the FOC. 

(5) Data transfer takes place between the FOC and the 
FOO under,the bus control by the OMAC. 

a 8·3 Timings 

Memory to FDC 
SI 52 5' SW SI 

CLK 

ADR __ +-_-{ 

MRDC-------., 

RA5---__ ---=!-.,r 

..-.--~~====:...-
ISfima 

VFO 

~ 
L::Y 

FDC to memory 

CLK81 

SELO 
SELl 
SEL2 
SEL3 

:~A OUT ------4---< 
,'--__ -'---1 

... mu 

RA/CA ------_ _4___' 

READY LJ 
8-4 Precompensation circuit 
1. Block diagram 

WR DATA 
(FDC) 

8MHz 

C4 

C6 

CS 

C7 

CO 

Cl 

C2 

CS 

Y 

C 

B 

A 
~ DRAMDATA= 

11' IOW--------..., 
LSI51 

READY-----~ 

L-------.J! 
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WR DATA 
(FOD) 

High DEN 

PSI 

PSO 
(FDC) 
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2. Operational description 
The precompensation circuit is used to produce reading 
allowance by making compensation when writing the peak 
shift in the 640 KB MFM mode. As the FDC sends on PSO 
and PSl the compensation ratio at the time of write and 
the location of the write data is shifted according to the 
signal. However, precompensation is not done under the 
640 KB FM mode and 1 MB mode. 

PSO . PS, ~ompensation shift -

0 
0 
1 
1 

3. Timings 

8MHz 

WR DATA 
( FDC) 

WR DATA 

0 
1 
0 
1 

(FDD FARL Y'r---..J 

WR DATA 

As It Is 

LATE 

EARLY 

-

(FDD as It is) ____ __' 

WR DATA 
(FDD LATE) ______ __' 

8-5 VFO circu it 

1. Block diagram 

1---+--.1 On ... hot M 1 
multivibrator 1 
time constant M6 

VFO 
'-------~ Sinch 

WRDATA 
output 

C4 

C6 

C5 

-

766A 
FIlC 

RD DATAIoE----RD DATA 
(FDD) 

Wind 

RD DAT ..... --I DATA 

MFM MFM 

SYNC:I--------__ ---l 
DR:a----------------____ ~ 

L....-_-..:I 

2. Operational descriptio., 
The VFO circuit is used to distinguish the data section from 
the clock section when reading data from the FDD and is 
used to increase the reading margin to permit the window 
to follow a read data phase change fror such as a disk motor 
rotation change. 
Four one-shot multivibrators of Ml, M2, M4, and M5 are in 
the VFO. 

Ml: For read data phase comparison 
M2: For SYNC byte detection 
M4: For ID field separation 

M5: For read data output pulse determination 
As Ml, M2, and M4 need different time constant under the 
1 MB mode and the 640 KB mode, it sould be attained in 
the following manner 

-36-

·RIGH DEN ~ 

When High Den = "0", the time constant must be CR1. 
When High Den = "1", the time constant must be 
C(Rl + R2). 

Also, Ml and M2 need to adjust as their pulse widths affect 
the reading margin. 
When a SYNC byte is detected or when the I D field is 
recognized, the data are read exactly with an increased gain, 
and the gain is decreased in read)n9.the actual data in order 
to achieve positive reading. Forfthis purpose, DATA AREA 
signal is created from the FDC issued SYNC and DRQ to 
use it for switching of the gain level. 1 

I 
ID section Data saction 

~ SYNC(FDC) ~~ ___________________ ~ 

--4R1UL -~ -- --JW'-+-./ -
DATA AREA _____ ~ ~ 

DRQ(FDC) 

The signal after phase comparison pumps up and down the ! 
filter circuit, control the VCO oscillation frequency inside t 
the VFO, and absorbs a change in the read data. (PLU, PDL I 
'" Low gain, PUH, PDH ... High Gain) ~.l 
This filter circuit has also to be changed of the time 
constant under the 1 MB mode and the 640 KB mode. .. 

3. VFO circuit adjustment 
VFO circuit adjustment Potentiometers VRO through 4 
and the trimmer capacitor CSO are provi7ed in the VFO 
circuit, which need to be adjusted again whenever the LSI ! 

or its components are replaced. ~f 
1) Special tools required . 

Special VFO adjusting tool (UKOG-l0llACZZ) 
Oscilloscope of more then 100 MHz, having 50 ms, 0.1 .. 
J,ls, 0.1 J,lS, 0.2 J,lS, 0.5 J,lS, and 1 J,lS ranges. ! 

2) Connection of the tool i 
~ 

f 

I 
See the figure below for conection of the special tools. 

! 
I CPU PWB 

! Fig. 1 Connection of special tools 

3) Adjusting procedure f 
a) Strap setup 1 

Observe the table below for connection of three t 
i 

~ 
1-

straps provided on the PWB. 

t 
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b) Adjustment 
(1) Adjust the GND level of the oscilloscope. 
(2) Set the switch to all OFF, connect the oscilloscope 

to point A and manipulate the potentiometer on the 
special tool to adjust it to 2.4 V. The oscilloscope 
voltage range at this point should be set to TV/scale 
notch with the frequency range at any point. 

(3) Connect the oscilloscope to point B and change the 
oscilloscope frequency range to 0.05 microsecond. 
Next, manipulate the trimmer capacitor on the PWB 
to make the oscillation frequency synchronized to 
247"" 252 nanoseconds. 

(4) Set the switch to "1", connect the oscilloscope to 
point C and the oscilloscope frequency range to 0.1 
microsecond and make it triggered at the rising edge 
of the signal. Manipulate the VR1 on the PWB to 
adjust the 2-V waveform to 2-V waveform to 2-V 
waveform distance to 495"" 505 nanosecond. 

2.0V 

(5) Set the switch to "2" and the frequency range to 
0.2 microsecond and manipulate the VR2 to set the 
2-V waveform to 2-V waveform distance to 990"" 
1010 nanosecond. 

(6) Set the switch to "3" and the frequency rance to 
0.5 microsecond and manipulate the VR3 to set the 
2-V waveform to 2-V waveform distance to 2.48"" 
2.52 microseconds. 

(7) Set the switch to "4" and the frequency range to 1 
microsecond and manipulate the VR6 to set the 2-V 
waveform to 2-V waveform distance to 4.95"" 5.05 
microseconds. 

With the above procedure, the VFO adjustment is com­
plate. Set straps as shown in Table 1-B and make poten­
tiometers locked with paint. 

(See the succeeding table for strap locations) 

~ 8 inch JRS MFM 

During VFO adjustment OFF ON 
Tside ... ON 
R side ..• OFF 

During operation ON OFF 
Tside .•. OFF 
R side ••• ON 

OFF ON 
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Procedure 

No. Test point on checker Switch setting Adjust point Range Oscilloscope 

1 A - Oscilloscope - OV 
OV level 

2 B All off VRO - 2.4V 
(on the tool) (2.3Q - 2.42V) 

3 C All off Trimmer 0.0s,.. 4MHz (2500,) 
capacitor on (247.5 - 252.5ns) 
the C60 
(PWB)VFO 

4 C SW1 .... 0N / VR1 (PWB) 0.1 ". SOOn. 
[High to high width) 
(495 - 505ns) 

5 C 5W2-0N VR2 (PWB) 0.2", 1000ns 
[High to high width) 
(990 - 1010nl) 

6 C SW3~ON VR3 (PWB) 0.51£5 2.51£5 
[High to high width) 
(2.48 - 2.52~) 

7 C SW4-0N VR4 (PWB) 11£5 5.01£5 
[High to high width) 
(4.95 - 5.051£5) 

NOTE: As the figures in the bottom are the range of values for adjustment, it is 
preferable to use the mean value. 
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Waveform 

;-- r--

-I. 25Ons~ 
0-

5 scale hotches 

. 1--2V 

-
I_ 6OOn. ·1 
5 scale notches 

. -2V 

-
1·1OOOns 

·1 
5 scale notches 

-2V 

~ I .. 2.51£5 ./ 
5 scale notches 

-2V 

-,_ 5~s 
~ 

5 scale notches 
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8-6 Foe clock, write clock circuit 

1. Block diagram 

4 MHz _------11> 

MFM 

WCLK 
( FDC) 

8MH. ">----- ~ 
(FDC) 

B 

LSI5T 

2. OpentiOMI description 
Because the MFD interface circuit is used under the 1 MB 
mode and the 640 KB mode with the MZ .. 5600, it also 

~ needs to change the FDC clock and write clock, and in 
addition to it, the write clock has to be changed into the 
MFM and FM mode. 

LS163 WCLK 
High Den MFM LS163C LS1630 drive high FOCI/> 

ratio width 

0 0 0 1 1/8 250n5 8MHz 

0 1 1 1 1/4 t 8MHz 

1 0 0 0 1/16 t 4MKz 

1 1 0 1 1/8 t 4MHz 

8·7 MFO drive select circuit 

1. Block diagram 

765A FDe 
.---------<p------ READY 

lR~FDC lNT READY 

SELO 

usol----~ 

USll-----.-+-i :::.~-+----+-~, 
SELl 

HDLD SEL2 

SEL8 

SEL3---l.J--;:::::===W 
(PSG) 

2. Operational description 
The FDC searches each drive at 1 millisecond to check the 
ready state when not busy, that it, when waiting for a com­
mand. If the ready state searched before does not coincide 

~ with the ready state searched this time, it applied a state 
, transition. interrupt to the CPU to inform removal of the 

disk from the FDD. 
The reason why the one-shot multivibrator circuit is seen in 
the select of the drive 3 is to prevent the drive 3 front bezel 
lamp as if activating even when not being accessed. So, it 
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needs to take OR with the select signal from the 1/0 port 
so far as the drive 3 is concerned. 

3. Timings 

• During search 

USo 

==~ ______________ ~L-
SELlCPSG) __________ ...:I""mS=--___ --__ _ 

"L" 

~LD-------------------------- "L" 

SELICFDD) LJ 
-One-shot multlvlbrltOr letup time: 30 ~S 

• During access 

usa Ln.J 
USI LJ 

SELlCPSG) ___ .... 

HDLD -----' L 
SELlCFID) 

~ ____________________ ~r-
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MZ-5600 

8-8 Foe LSI (#LP0765) 

#LPD765 Pin configuration (top view) 

RESET 

AO 
DBO 

DBl 
DB2 
DB8 
DB4 

DB5 
DB6 

Fig. 45 

RESET: 

RD: 

WR: 

VCC 

RW/SEEK 

LCT/DIR 
FLTR/STEP 
HDLD 
READY 
WPRT/2SIDE 
FLT/TRKO 
PSO 

PSI 
WDATA/ 
usa 
USl 
SIDE 
MFM 

I 

WE 
SYNC 

RDATA 
WINDOW 
WCLK 

Reset 

Read 

Wri te 

CS : Chip Select 

AO: AO 

DBO' 7 : Data Bus 

DRQ: DMA Regurst 

DACK: DMA Acknowledge 

TC: Terminal Count 

INDEX: I rrlex 

INT: Interrupt Reguest 

flJ: Clock 

GND: Ground 

WCLK: Wri te Clock 

WINDOW: Data Wirrlow 

RDATA: Read Data 

SYNC: VFO Synchronize 

WE: Wri te Enable 
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#LPD765 Block diagram 

DBO-7 

DRQ 
DACK 

INT 

RD 
WR 
AO 

TC 

RESET 

CS 

"-

MFM: 

SIDE: 

USO,l : 

WDATA: 

PSO,l : 

FLT: 

TRKO: 

WPRT: 

2S I DE : 

READY: 

HDLD: 

FLTR: 

STEP: 

LCT: 

DIR: 

RW/SEEK: 

MFM Mode 

Side Select 

Uni t Select 

Wri te Data 

Pre Shift 

Fault 

Track 0 

REGISTERS 

SERIAL 

INTERFACE 
CONTROLLER 

DRIVE 

INTSRFAC 

CONTROL 
LE 

Fig. 46 

Wri te Protected 

Two Side 

Ready 

Head Load 

Faul t Reset 

Step 

Low Current 

Direction 

Read Wri te/Seek 

..... --WCLK 
t--_WDATA 
t--_WE 
t--_PSO 
t--_PSI 

I+---RDATA 
1+--- 'NI NDOW 
t--_SYNC 

READY 
'NPRT/2SIDE 
INDEX 
FLT/TRKO 

usa 
US! 
IIFII 

RW/SEEK 
HDLD 
SIDE 
LCT/DIR 
FLTR/STEP 
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IlPD765 Pin functions Table 22 

Pin No. Function I/O Description 

40 VCC - +5V 

20 GND - OV 

19 q, I Single-phase clock (TTL compatible) 

1 RESET I Places the FDC in the idle state and sets all the drive interface outputs to low, with the exception of 
PSO, PS1, and WoATA (indefinite) outputs. Also sets the INF and ORa outputs to low. The DB is 
placed int he input state. 

4 CS I Makes the Ro and WR lignals valid. 

13-6 oB7-oBO I/O Bidirectional, three-state data bus. 

3 WR I Control signal sued ~ write data into the F DC via the data bus. 

2 Ro I Control signal used to read data out of the FoC via the data bus. 

- ; 
INT Indic:8tes the FDC is requesting service. During non·oMA mode, this is output for each transfer byte; 18 0 

clIring oMA mode, this is ou1pUt at the end of command execution. 

5 AO I Selects the status and data registers within the FDC which are to be accessed through the data bus. 
If AD is zero, the status register is selected; if it is one, the data register is selected. 

14 ORa 0 DMA request used to r-equat DMA trwmar ~n the FoC and memory. 

15 DACK I Indicates a DMA request-has been acknowledged. During oMA cycles, this signal functions in the 
same way as the CS. 

-
29,28 usa, 1 0 Drive select lines. Up to four Foo's can be selected by decoding these two lines. 

26 MFM 0 Specifies the VFO logic operation mode. If MFM is one, specifies the MFM mode; if MFM is zero, 
specifies the FM mode. 

24 SYNC 0 Specifies the VFO logic operation mode. If SYNC is one, read operation is enabled; if it is zero, read 
operation is disabled. 

39 RW/SEEK 0 Distinguishes between the signal which functions as both read/write and seek signals, from the drive 
interface signals. If RW/SEEK is zero, indicates RIW; if it is one, indicates SEEK. 

36 HOLD 0 Loads the read/write head in the drive. 

27 SIDE 0 Selects head 0 or 1 of a double-sided drive. If SIDE is zero, head 0 is selected; if it is one, head 1 is 
selected. 

38 LCT/DIR 0 If the R/W SEEK signal specifies RIW, this signal functions as the LCT to indicate the drive's read/ 
write head is accessing cylinder 43 or above. If the RIW SEEK signal specifies SEEK, this signal func· 
tions as the DIR, which specifies the direction of the seek operation. If DIR is zero, a seek operation 
is done toward the edge of the disk; if it is one, the seek operation is done toward the center of the 
disk. 

37 FL TR/STEP 0 If the RIW SEEK signal specifies R/W, this signal functions as the FLTR and is used to reset the fault 
condition which is retained on the drive. If it specifies SEEK, this signal functions as the STEP and 

~ 
becomes the step signal for seek. 

35 READY I Indicates the drive is in the ready state. 

34 WPRT/2 SIDE I If the RIW SEEK signal specifies RW, this signal functions as the WPRT to indicate the drive or 
rfIIKtium is write protected. If it specifies SEEK, this signal becomes 2 SIDE to indicate a double,sided 
medium is placed in the drive. 

17 INDEX I Indicates the physical beginning of the tracks on the medium. 

33 FL T/TRKO I If the RIW SEEK signal specifies RW, this signal functions as the F LT to indicate the drive is in the 
fault state. If it specifies SEEK, this signal functions as the TRKO to indicate the read/write head is 
positioned on cylinder O. 

16 TC I Indicates the completion of a read or write operation from the host system. 

30 WDATA 0 Write data to the drive, comprised of clock and data bits. 

25 WE 0 Specifies a write operation to the drive. 
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Pin No. Function I/O Description 

21 WCLK I Write data timing signal to the drive. 250kHz when in the FM mode, and 500kHz when in the MFM 
mode. 

32,31 psa, 1 0 Used to specify whether writing data is to be delayed or advanced by a specified interval during a 
write operation in the MFM mode, to ensure a read margin. These signals control the WDATA signal 
as follows: 

PSO PS, FM MFM 

a a No time change No time change 

a , LATE -
225- 250 ns 

, a EARLY - 225- 250 ns , , - -

23 RDATA I Data read from the drive, comprising clock and data bits. 

22 WINDOW I This is created in the VFO logic to sample the RDATA. 
Phase synchronization between RDATA bits and the WINDOW signal is done within the FDC. 

(1) Medium sensor 
The host system identifies whether or not a diskette is 
placed in the drive, by first sending a SENSE DEVICE 
STATUS command to the FDC, then reading the result 
status (ST3) from the FDC, and identifying whether 
the MFD is in the READY state or not. 
If the MFD remains NOT READY 800ms after its 
motor is turned on, the host identifies that no disk is in 
that MFD. 

8·9 VFO LSI (HA 16632P) 

8·9·1. Characteristics 
• By a high/Iow change of the control pin, it makes 

connection possible to the 8" or 5" floppy disk drive. 
• By a high/Iow change of the control pin, it makes input 

possible to the double-density or single-density media. 
• By a high/Iow change of the control pin, it makes 

connection possible to any of the UPD765, MB8866, or 
FD1791 floppy disk controller. 

• The input/output circuit consists of the LS-TTL circuit_ 
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8-9-2. Signal description 

Pin No. Signal name In/Out Description Note 

1 WIND Out 1. Clock contained in RAW DATA signal and the window signal 
output line used to distinguish the data signal (when 
"i"RS=high). 

2. One-shot multivibrator M1 output monitor line 
(when "IRS-Iow). 

2 DATA Out 1. Waveform shaped read data output (when "IRS=highl. 
2. One-shot multivibrator M2 output monitor line 

(when "IRS-Iow). 

3 M5C In One-shot multivibrator M5 capacitor connection pin 
4 M5R In One-shot multivibrator M5 resistor and capacitor connection pin 

/' 

VFOSYNC 
( 

5 In Input to indi:t detection of SYNC byte. When FSHA is low. 
gain is changed ith this signal for loopback. 
SYNC byte detected when VFO SYNC is low. 
SYNC byte not detected when VFO SYNC is high. 

S J!'IRX In Input to aDign the floppy disk controller type. As the external SYNC field 
J!'IRX-Low ... MB887S. 8877 correction circuit is provided with 
FSHA .. High ... ",.0785 the MZ-5600. it is used with a high 

state of "FSHA. 

7 M4R In One-shot multivibrator M4 resistor and capacitor connection pin 
8 M4C In One-shot multivibrator M4 capacitor connection pin 

9 GND In GND (OV) for all blocks except for the VCO block 

10 M2R In One-shot multivibrator M2 resistor and capacitor connection pin 
11 M2C In One-shot multivibrator M2 capacitor connection pin 

12 MFM In Input line to aDign two choices of the FM and MFM modes 
(high for the FM mode and low for the MFM mode) 

13 RD DATA In Raw data from the floppy disk 

C~'''';'"'' Includes two signal components of (1) clock signal and (2) data 
signal. 

14 TP1 In IC test pin 
When "IRS is high. loop change circuit output is monitored. 
When "IRS is low. VFO SYNC circuit output is monitored. 

15 VCC In 5V supply for all circuit except the VCO block 
16 M1R In One-shot multivibrator M1 resistor and capacitor connection pin 
17 M1C In One-shot multivibrator M1 capacitor connection pin 

18 TFiS In IC test pin_ 
"iR"Shigh when in connection 
"~Iow during the IC test 

19 j5""[j"[ Out Charge pump down output for low gain (DATA loop) 
20 P5H Out Charage down output for high gain (SYNC loop) 

21 PUL Out Charge pump down output for low gain (DATA loop) 
22 PUH Out Cherage down output for high gain (SYNC loop) 

23 GLNR In VCO block GND 

24 CEX1 In VCO capacitor connection pin 
25 CEX2 In VCO capacitor connection pin 

26 VIN In VCO oscillation frequency control voltage input 

27 VLNR In VCO block supply voltage (5V) 

28 "ifTiiiiCH In 1. Input to indicate the data read source; 8" FDD or 5" FDD 
(I RS=high). 
8 INCH=Low ... 8 INCH FDD 
8 INCH=High ... 5 INCH FDD 
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8-9-3. Internal block diagram 

RAW DATA 

IRS 

81NCH I 

MFM 

M2R 

M2C 

CSPI 

lORD 

Ta.\R 

RES 

lAD 

IAI 

100 

ID7 

IR-PRT 

I 

Delay 
circuit 

Phase 

PDL PDH PUL PUH 

Cex 1 
Gain change circuit 

Cex 2 

~ -- S-R r-----
pulse .. circuit I-

Loop f-
change 
circuit 

compare 
circuit 

Voltage 
control 
oscillator 

I 
I 

I 

I 

T t 

r---I-----T-------- 1 
I .. .. ,....a..-_.....,. ....-----, 

}-_+I-I GAP SYNC ID ... 

I 
I 

I reset -- count ---- separator r------
}---:--I circuit circuit circuit 

I 
I 

VFO 
SYNC 
circuit 

~ 

I 
I 

L _S:'N~ d~e~ ~o~ _ _ _ _ _ ______ .1 

Q.NR 

I 

Divider ~ circuit 
TPI 

4 ~~M I 

WIND 

Decoder RD DATA 

I 

I L..-_____________ -{ 
--{ --0-- il- I 

GND M5C M5R 

9. PRINTER INTERFACE 

825PA 

cs pe5 (>0-----0 S1IDBE 

Rii 

WR 
PAD 

DATAl-fi\TA8 
RESET PA7 

AO 

AI 
PCS 

PHD 1-----0<, 1--Nl~-oBUSY 

PHI 1----oc::uf-Nl----oPE 

PCS 
PH2 1----oc~f-Nl----OSELEcr 

L-________ ~ Do----oSRES 

Fig. 48 
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9-' Logic description 

The printer interface uses an integral parallel interface 
controller, 8255. The 8255 has the modes shown in the 
table at the right. Group A of the 8255 is used in Mode 1 
for Centronics interface, so that the CPU may be inter­
rupted by an ACK signal from the printer by Mode 1 
function. 

Table 24 

Mode 1 PAO 
output -

PA7 
PC7 
PC6 ACK 
PC5 OUT 
PC4 OUT 
PC3 INT 

Mode 0 PC2 
output PC1 OUT 

PCO 

Mode 0 PBO 
input - IN 

PB7 
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9·2 Control procedure 

(1) Check if the printer is busy. 
(2) Output printed data to port A of 8255. 
(3) Reset the PC5 bit (STROBE). 
(4~ Set the PC5 bit (STROBE). 
(5) Set the PC6 bit (I NTE flag) to enable interrupts. 
(6) Wait for an interrupt (lNT) . 

. J7) Reset the PC3 bit (I NTl.of the 8255. 
(8) Output the next printed data to port A. 
(9) Reset the PC5 bit (STROBE). 

(10) Set the PC5 bit (STROBE). 
(11) If the printed data is the last piece of data, reset the 

PCS bit (lNTE) to disable the interrupt. 
(12) If it is not the last piece of data, wait for an interrupt. 

i 
\" 

9-3 Parallel interface signals 

Pin No. Signal name Direction 

Table 25 

Description 

1 STROBE -PRINTER Printer samples print data at the leading edge of this signal. 

2 DATAl 

3 DATA2 

4 DATA3 

5 DATA4 -+ PRINTER 

6 DATA5 

7 DATA6 

8 DATA7 

9 DATA8 

10 ACK +- PRINTER 

11 BUSY +-PRINTER 

12 PE +-PRINTER 

24 SRES - PRINTER 

25 SELECT +- PRINTER 

* 14--23 GND 
* 13 

t 9·4 Timing chart 

BUSY L,\ __ L� ___ --I 
(PB~)------l ~ .-

(~)-------

IrP%rf-----~-+'__;_-..J--., 

DATA 
(pMl-T) 

" Print data 

! 

I 

Character input complete or function complete. 

Data receive ready: Low 

Paper end: High 

Reset signal 

Indicates the selected state (receive ready): High 

L~ . .1.I __ _ 

~-~-., r+---------~~ r-------
(PC5) 

Fig. 49 
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10. RTC REAL TIME CLOCK 
10-1 Block diagram 10-3 Timing·chart 

RP5CO I Tt T2 Ta TW TW TW T4 

CSR'i'C cs 
CLK. 

05C 
IN 

AO 
OUT IAO-IA8 I 

Aa 
I DO-1D8 VDD +5V ~~~~ _Aour~ 

~----~------------~ lORD CS .-----
CLK86 

PlC IlfO'A our ------------~c::::::>\----

6. -

10-4 RP5C01 (real-time clock) 

(1) Highlights 
1) Able to be connected directly to the CPU. i 2) Available as either a 24 hours or 12 hours, AM/PM 

clock. 
3) Contains a leap year calendar. 
4) All time data is output in BCD codes. 

10-2 Operational description 

5) Adjustable by trimmer capacitor 
6) Allows a battery back-up. 
7) Built-in 26 x 4 bit RAM. 

The RP5C01 is used for the real time clock of the MZ-5600 
and is connect parallel to the 8-bit I/O bus. Each of the 
second, minute, hour, day of week, day, month, and year 
registrers are allocated to thirteen addresses and represented 
in a BCD number. 
As there is an alarm register apart from the calendar 
registers, it is possible to interrupt the CPU when the time 
set in the alarm register just meet the time in the calendar 
resiters. They incorporate two 13 x 4 battery backed up 
RAMs. 

(2) 
8) A timing pulse of 1 Hz or 16Hz available as an alarm. 
Pin configuration 

In order to set voltage stable for input and output pins 
during power off, the real time clock is resistor pulled 
down, except for *WR signal which is pulled up to prevent 
error writing of data at the time of power on and off. 
*RD and *WR are delayed by the flipflop in order to main­
tain the address setup time for command. 

cs 
CS 

ADJ 
AO 

At 

A2 

A3 

Rn 
GND 

-

-
-

'"' 

~ 
2 17 
3 16 

4 15 

5 14 

6 13 

7 12 

8 11 

9 10 

...... Vcc 

-OSCONT 
OSCIN 

ALARM 
D3 

D2 

.... D1 

"'"' DO 

WR 

(3) Block diagram 

OSCIN -t 
15 

osc f----o J-> 

OSCOUT '+-

I p-AD) 
cs 

~ 

fR CLOCK 
HOLD 

"'--' 

AD) 
HOLD 

~ 

CONTROLLER 

6 IHZ.I HZ 

(52 (58 (54 -(s5 (56 (57 158 

fi1aT1 4ll tzl tal :1:41 ~l 

1 1LARJ REG'.sTEl T-RESET , I , I 
RD. WR.ID)E 01 t t T t T I f 

A-RESET 'T -1' .1 .1 .1 .1 

I I CJPARA~ I 1 
I I-I' I r 

RD.WR. 1 f T T T T T MODE 00 

1 1 1 1 1 
I 1 I ..: 1 .. /-t SECONDS MITES HOURS .. DAYS 

~IJi ~ I Jji • I 
~ Ji ~ ~-~ 

~T ~T 1T T T T T T J 
SO SI 52 58 54 55 56 51 58 

4 3 4 8 4 2 a 4 2 

(o.!.. ~ 
SO I--

ADDRESS BUS 

~'-
DECODER CONTROL I--

SF I-----SF 

TT 1 1 
AO Al A2 AB 1111 DO DI D2 DB 
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ALARM ALARM 
OUTPUT 

RD.WR,MODEIO 

1 1 1 I 1 MODEII 

I I en 

'" IIONTHS YEARS .... .. '" I ~I~ "'" -' 
~ y. 

T T T 
59 SA SB SC 

4 I 4 4 2 

14 SO-SC 

INTERNAL f--
~ 26X4BIT 

BUS 
BUFFER f-- RAM 

I----t 

~ 

~ 
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(4) Pin functions Table 26 

~--- Pin No .. Signal name I/O Description 

1 CS IN Chip selector 

2 CS IN Power down sense input 

! 
.. 3 ADJ IN Used to adjust the seconds of 

the real clock without using 

r the CPU. 

r 4-7 AD-A3 IN Address bus 
I. 
r 8 RD IN Read control output 

9 GND IN OV pin 
... 
j 10 WO OUT Write control output 

• 11-14 01-03 I/O Data bus 

15 ALARM OUT Provides a 1 Hz or 16Hz pulse , 
asan alrm ! 

; 
16-17 OSC I/O I/O Accepts a quarts-oscillator 

18 Vcc IN +5V power supply 

11. PROGRAMMABLE SOUND 
~ ; 

GENERATOR INTERFACE 
11-1 Block diagram 

AY-8-8I/12 

RESET A 

I1 BDIR B SP 
R/W BCl C 

IDU DAD } FDD drive select & Motor 
~:, 

I I 
ID7 DA7 On signal 

} Memory bank select 

Fig~54 
DAT-DAO 

lffiFf 

-MZ-56 00 

11-2 Logic Idescription 

The programmable sound generator, AY-3-8912 has three 
independent sound outputs to produce chords. 
It contains a general-purpose 8-bit I/O port, and uses the 
IOAO-IOA4 as the FDD drive selector and motor on 
signals, and the IOA5-IOA7 as a bank selector for the 
memory area AOOOOH through BFFFFH. 

11-3 Programmable sound generator (PSG) 
AY-3-8912 

(1) Highlights 
1) Completely software-s;ontrolled sound generation. 
2) Interfaces with almost all 8 or 16-bit microproces-

sors now available. 
3) Three independent programmable analog outputs. 
4) 8-bit general-purpose I/O port. 
5) Single +5V power supply. 

(2) Pin configuration 

ANALOG CH C 

TEST 2 

Vcc 5V 3 
ANALOG CH B 4 
ANALOG CH A 5 

GND 6 

lOA 7 7 

lOA 6 8 

IOA5 

lOA 4 10 

IOA3 11 

IOA2 12 

lOA I 13 

lOA 0 14 

Fig. 55 
(3) Block diagram 

CLOCK 

28 

2:7 

26 

25 

24 

28 

22 

21 

20 

19 

18 

17 

16 

15 

DAO 

DAI 

DA2 

DA3 

DA4 

DA5 

DA6 

DA7 

BCI 

BC2 

BDIR 

A8 

RESET 

CLOCK 

------t---- ----------- ----, 

REGISTER ARRAY 

(16 READ/WR ITE 

CONTROL REGISTERS) 

RESET 
RI!GI STERS 
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(4) Pin functions Table 27 

Pin No. Signal name I/O Description 

1 ANALOG CH C OUT Analog output channel C 

2 TEST1 Line test pin (must be unconnected). 

3 Vcc +5V power supply. 
j 

4 ANALOG CH B OUT 

5 ANALOG CH A OUT 

6 GND 

7-14 IOA7-0 I/O 

15 CLOCK IN 

16 RESET IN 

17 A8 IN 

18 BDIR IN 

19 BC2 IN 

20 BC1 IN 

21-28 DA7-DAO I~O 

I 

12-1 Logic description 
ZBOACTC llK)A SIO 

RXUI 
TXIE 

ZCtr021--...--l 

Control/data signals 

Analog output channel B 

Analog output channel A 

OVpin 

I/O port 

Reference timing input for tone noise and envelope generators. 

All internal registers are reset by applying a low level to this input at the time of power up. 

Auxiliary address bit used to allocate not only the areas specified by DAC>-DA7, but .Iso extended 
memory space. 

Bus direction These bus control signals control all the buses, internal or external, in the PSG. 

Bus control 2 The PSG decodes these signals as follows: 

Bus control 2 

BDIR BC2 BC1 PSC function 

0 0 0 INACTIVE: PSG/CPU bus is inactive, and DAC>-DA7 
--- are set to a high impedance. 

0 0 1 ADDRESS LATCH: I ndicates the register address to be latched 
into the PSG is on the bus. 

0 1 0 INACTIVE: 

0 1 1 READ F~OM PSG: Transfers the contents of the currently 
addressed register to the PSG/CPU bus. 

1 0 0 ADDRESS LATCH: 

1 0 1 INACTIVE: 

1 1 0 WRITE TO PSG: I ndicates the register data to be. latched into 
the currently addressed register is on the bus. 

1 1 1 ADDRESS LATCH: 

When in Data mode: Corresponds to the register array bits BO-B7. 
When in Address mode: DAC>-DA3 selects a register number, and DA4-DA7 is used for address input. 

I 

1 , 
l 
! 
t 

12. RS-232C INTERFACE , 

RI> }Cbannel so 
(B) 

Control.ignals 

RI> 
so 

ST2 I~ KT (A) 
STI 

m 
Cl 

clock for 100-9600 bauds to the SIO under software f 
control.' 
To allow external synchronization for ~hannel A, the ' 
LS157 is switched by the PC2 output of the 8255, so that I 

the clock for the SIO may be furnished either from the r 
Z80CTC or an external source. f 

12-2 RS-232C interface specifications 

Table 28 

I/O format RS-232C bit serial input/output 

Channel Two channels 

J 
l 
:k 

l PB6..-_____ ...J 
Code ASCII 7/8 bit code 

f 

~ 

Fig. 57 

The RS·232C serial data interface has two channels, one of 
which may be used for synchronous transmission. For 
internal synchronization, the Z80CTC supplies a baud rate 

-48-

Baud rate: 

Synchronization 
scheme: 

Data format 

LSI chip used: 

110-9600 bps i 
CH. A (synchronous/start-stop or acynchro- ! 
nors). CH: B (asynchronous start-stop) I Stop bit: 1/1.5/2 
Parity: Even/odd/none ,. 
Z80 SIO and Z80A CTC l 

~ 

I 
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Channel A is synchronous, and may be used for BSC 
protocol. 

* Binary synchronous communication (BSC): 
The BSC is a character-type communication protocol, in 
which a series of standard control characters are used for 
synchronous binary data transmission between offices 
for data communications. 

Pin No. Mnemonics Signal name 1\" Signal direction 

1 SG Signal ground 
(FG) (Fram ground) 

2 SO Send data OUT 

3 RD Receive data IN 

4 RS Request to Send OUT 

5 CS Clear to send IN 

6 READY Data Terminal Ready OUT 

(DTR) 

7 SG Signa! Ground 

8 OR Dat;set Ready IN 

(DSR) 

9 SG Signal Ground IN 

12 ER Equipment Ready OUT 

! 

12·3 Serial interface signal lines 

Channel A: Usable for both asynchronous and synchronous 
(BSC) communications. 

Note: When interfacing one device to another via the 
RS-232C interface, the transmission rate, word 
length, parity bit, and stop bit on each device must 
first be set up identically. The signal lines to be used 
will differ depending on individual devices. There­
fore, the user must have a full understanding of 
the signal lines and their functions used for the 
interface. 

Input/output signal pin functions 

Table 29 

Description 

*1 

Data sent by the MZ-5500 

Data received by the MZ-5500 

In CP/M-86 or BOOS: Always off. 
,In BASIC: On during data send 

-

Turned off at the end of data send. 

Response to Request to Send: 
If this signal is on, the system sends data. If it is off, the system 
stops data send. 
Note: Up to two bytes of data may be sent after the CS is 

turned off. 

Indicates whether or not the system is ready for data reception: 
READY is on if the system is ready. 
READY is off if the system is not ready. 

*1 

I ndicates whether or not the remote device is ready for operation. 
On if the remote device is ready for data send/receive. 
Off if the remote device is not ready for data send/receive. 
If this signal is turned off during data send/receive operation, 
an error will result. 
*2 

*1 

Always on as long as the system power is on. 

While the MZ-5600 system has the following additional signal lines, they are not supported in the CP/M-B6FDOS or BASIC (only channel A). 

10 CD Carrier Detect IN I ndicates the remote device is a sending carrier. 

11 Cl Call Indication IN Indicates a termination call has arrived from the line. 

13 STl Transmitter Signal element, OUT Outputs a send Signal element timing information for synchronous 

timing communications. (DTE source) 

14 RT Receiver Signal element timing IN Inputs receiver signal element timing for synchronous communi-
cations. (DCE source) 

15 ST2 Transmitter signal element IN Outputs (from device) send Signal element timing for synchronous 
timing communications. (DCE source) 

*1. Pins 1, 7, and 9 are signal grounds. 
*2. The CS and OR pin functions may be disabled. For more details see the description of the RSPARM and 10CNF in the CP/M-B6 

User's Manual. 
*3. For the details of the CD, Cl, ST1, RT, and ST2, see the Owner's Manual. 
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MZ-5600 interconnection example 

SD ===:::::::=--=::::::::::~~- SD 
RD --- RD 
RS 

CS -
READ~Y--==~--~=--

DR :::::::::::=_::::::::-::­
ER 
SG -------- SG 

Functionallpeclflcations 
(Electrical charactariltics) 

Fig. 58 

Control signall: RS, CS, READY, OR, ER, CP, Cl, ST1, 
ST2, and RT \ 
On voltage: +5 to +15V 
Off voltage: -5 to -15V 

Data signals; SO and RD 
Mark: -5 to -15V 
Space: +5to+15V 

Baud rate: 110, 150, 200, 300, 600, 1200, 2400, 
4BOO, or 9600 bauds 

Word length: 7 or B bits 
Parity: Even, odd, or none 
Stop bit: One bit, one and Half, two bit 
Protocol: Start-stop asynchronous non-proto<:ol 

• MZ5600 between MZ3500 connection 

MZ5600 MZ3500 
SD 
RD 

SD 
RD------
CS 
READY---­
DR----­

ER ---y--
GND-----

CS 
READY 
OR 
ER 
PO 
GND 

Others are OPEN 

Dip SW 

5 ON 

6 ON 

7 OFF 

• Software EXP.) BASIC 3 
[MZ6500, MZ5500] ~ [MZ3500] 

10 CHANNEL 1,9600, "SN2" } 
20 SEND "MZ-5500"; "@"; 
30 END 

10 
20 
30 
40 

CHANNEL 0, 9600, "SN2" } 
RCV A$, 0, "@" 

A$ = LEFT$ (A$, LEN A$-1) 
DISP A$= END 

[MZ3500] ~ [MZ5500] 
10 CHANNEL 0, 9600, "SN2" 
20 SEND "MZ-3500"; "@"; 

30 END 
} 

MZ5600 

MZ3500 

MZ3500 
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10 
20 
30 
40 

CHANNEL 1,9600, "SN2" } 
RCV A$, 0, "@" 

A$ = LEFT$ (A$, LEN A$-1) 
DISPA$= END 

MZ5600 

12-4 Z80A SIO (LH0084A) Pin configuration 

SV 
GND 

J6 

INTERRUPT IEI 
CONTROL IEO 

RXDA 
RiCA 
TXDA 
"'I'XCA 
n'Rn 
WIROYA CH-A 

~} IIODEII 
1i'RA CONTROL 
~ 

RXDB 
~ 
TXDB 
~ 
W7iiiVIi 

~ 1I0DEII 
DTRB CONTROL 
DCDB 

CH-B 

g~~~ {TIlT 5 

L..----, __ ...-..J 

i'mi) 

DO-D7: 

B/A: 

CID: 

CE: 
M1 : 
10Ra: 
RD: 
RESET: 
IEI: 
IEO: 
M: 
W/RDY A. W/RDYB: 
CTSA, CTSB: 
DCDA, DCDB: 

RXDA, RXDB: 
TXDA, TXDB: 
RXCA, RXCB: 

SYNCA, SYNCB: 

C/O B/A 

Fig. 59 

System data bus used for data or 
command transfer between the CPU 
and ZBO SIO. 
Channel A or B select (high for B, 
low for A). 
Control (command) or data select 
(high for control, low for data). 
Chip enable 
Machine cycle 1 
I/O request 
Read cycle status 
Reset 
Interrupt enable input 
Interrupt enable output 
Interrupt request 
Wait/Ready A, Wait/Ready B 
Indicate send ready. 
Data carrier detect; indicate send/ 
receive ready. 
Received data. 
Send data 
Receiver clock. In the synchronous 
mode, the RXC has the same rate 
(frequency) as the baud rate used. In 
the asynchronous mode, the RXe 
has a rate which is a multiple of the 
baud rate used: i.e. 1, 16, or 64 times 
the baud rate depending on the mode 
instruction. 
Transmitter clock; functionaly the 
same as RXC, for transmission. 

Request to Send to periphera 
devices. 
Data Terminal Ready sent to peri· 
pheral devices. 
Synchronization signal input 
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13. SOFTWARE TIMER 
13·1 Block diagram 

IORQ 

1mi 

~ 
mE'!" 

2A576I11z 

CHO-8 

1---r~f-~l"Imr ZC/T02 
....... ....,.....+---I-... m 
~-+-r-+-~.~ ~ 

RS232C(B) 
clock 
RS232C(A) 
clock 
Refresh 

~ CLK/TRrJ~.--.J 

L....I--...... 1OIRi' 
L..--4--..... ·m 

L......,.--+--...... 1lf 

~. __ L-_-I 
CH 4-7 

It 13-2 Operational description 

Two Z80A CTC are used for the softwarl! timer, and it has 
eight channels; each one having specification described in 
the next paragraph. 
Timing control circuit is adopted in order that the 8086 
CPU may control I/O read, write, interrupt acknowledge, 
and interrupt restore cycles of the Z80A CTC. As the 8086 

, CPU has no interrupt acknowledge and interrupt restore 

'

cycles, the following procedure is given using the I/O port 
! (*CSAKC, *CSRET). For the interrupt acknowledge cycle, 

the interrupt vector outputted from the CTC is sent to the 
AL register when read through the I/O port (240H). For 
the interrupt restore cycle, the data equals to "RET1" of 
the 280 CPU when writing "O~or "04DH" to the I/O 
port (260H). 

13·3 Channel description 

CH No. I/OADR MODE PRESCALE INT 

0 210H Timer 1/16- X 

1 211H t t X 

2 212H t t X 

3 213H Counter ---- 0 

4 214H t ---- 0 

5 215H t ~ 0 

6 216H t =::::::::::: 0 

7 217H t ---- 0 

Time Constant etc 

2 

1 9600 b/s 
2 4800 
4 2400 
8 1200 

16 600 
32 300 
64 '150 
87 110 

0.832 mS - 213 mS 

0.052 mS - 13,313 mS 

0.832 mS - 213 mS 

0.832 mS - 213 mS 

3.328 mS - 852 mS 
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Refresh timer; 153/2 ms 

RS-232-C 
CHA 
TX,Rx 

RS·232-C 
CHB 
TX,Rx 

System Timer 

Reserved 

For SEEG version only 

Reserved 

Reserved 

-MZ'"'"5600 
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13-4 Interrupt processing 

For the Z80A CPU, interrupt is processed by the hardware, 
and for the MZ·5600, it is processed by the software. 
Because the inte"rrupt controller 8259A control interrupt to 
the MZ·5600, it needs to issue the interrupt terminante 
command (EOI) to the 8259A in case it is possible to 
accept an interrupt of higher priority at the end of the 
interrupt processing-routine. 

Execution of ) interrupt 

I 
MOV DX,240H ~Dummy 

IN AL,DX 

I 
I 

Distinction of interrupt 

I 

MOV DX,2S0H ~Dummy 

MOV AL,OEDH 
OUT DX,AL 
MOV AL,4DH 
OUT DX,AL 

13-6·1 Timing chart 
Tl T2 TB TW TW TW TW TW TW TW TW TW TW TW TW TW TW TW T4 

CLK8B 

Rnd 

CTe DATA OUT--~=======:jc======~>--
I 

>--l·=~ - ,."." 

~==============~======================~r---==== 
H------------------------------------------

13-6·2 Timing chart 
Tt T2 T8 TT!' TW TW TW TW TW TW TW TW TW TW TW TW TW TW T4 

eLK. 

I 
interrupt 
ecknowtodge 
cycle 

Execution of 
interrupt 

I 
MOV AL,20H ~ 1;01 command 

OUT 30H,AL 
STI 

I 
C IRET ) 

13-5 Distinction of interrupt channel 

The Z80A CTC issues the interrupt vector in the interrupt 
acknowledge cycle. As the vector contents are set in the AL 
register when the MZ·5600 executes the dummy interrput 
acknowledge cycle, the interrupt channel can be known 
from the contents. 
However, as the vector "OH" has already been set to the 
CTC·', the CTC·2 must have the vector of "08H" set. 

Ch VECTOR 

3 06 H 

4 08 H 

5 o AH 

6 o CH 

7 o EH 

eTe DATA OUT --/------------------..:.C=========:::J 
~-~==t===================================~c 

Interrupt 
retum 1'miJr 

cycle ~:cE==~iQ~~~~========~-8IIDATA OUT-

-52-Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


13·7 Z80A CTC 
crc pin configuration 

DO 

t CPU data bus 

Dl 
D2 
D3 
D4 

CLK/TRGO 
ZC/TOO 

CLK/TRGl 
ZC/TOl Channel 

D5 signal lines 

D6 
D7 

CSO 
CSl 

CTC CHIP 
control lines ENABLE 

Ml 
IORQ 

RD 
RESET 

+5V 
GND 

Z-80ACTC 

CLK/TRG2 
ZC/T02 

CLK/TRG3 

~ Interrupt !INTENA~rI 
contrail inos IN 11 

INTENABLE 
OUT 

, 
Fig. 61 

Z-8OCTC pin descriptions 
00·07: Bidirectional, three-state CPU data bus. 
CSO-CS1: Active high channel selector inputs. The CTC 

creates a two bit binary address code from these 
selector inputs to select one out of the four 
independent CTC channels (a truth table is 
shown below). 

CSl CSO 

ChO 0 0 

ChI 0 1 

Ch2 1 0 

Ch3 1 1 

CE: Active low chip enable input / 
.. Clock(cf»: System clock input. t; M1: Active low input indicating machine cycle 1 from 

the CPU. If M1 and RD are both active, it 
indicates the CPU has fetched an _instruction 
from memory. If M1 and 10Ra are both active, 
it indicates the CPU is in an interrupt ackr,ow­
ledge cycle. 

IORO: Active low I/O request input from the CPU. The 
10Ra is used in conjunction with the CE or RD 
when data or channel control words are to be 
transferred between the CPU and the CTC. 
During a CTC write cycle, the lORd and CE 
must be both one, and RD mu~be zer~uring 
a CTC read cycle, the 10Ra, CE, and RD must 
be all active to place the contents of the down 
counter on the 10 data bus. If the 10Ra and 
M1 and both one, it indicates the CPU is in an 
interrupt acknowledge cycle. 
Active low input indicating CPU read cycle 
status. The RD is used in conjunction with the 
10Ra or CE when data or channel control words 
are to be transferred between the CPU and CTC. 
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IEI: 

IEO: 

INT: 

-MZ-5600 

Active high interrupt enable input. This signal is 
used to create an interrupt control daisy chain 
within the system. If there is more than one 
peripheral device which can be a source of an 
interrupt within the system, their order of 
priority is determined by using the IEI and 
IEO. 
Active high interrupt enable output. This signal is 
used in conjunction with the IEI, to create a 
daisy chain used to determine the order of 
priority of interrupts within the system. The IEO 
is set high only if the IEI is high, no channel 
within the CTC ,is requesting interrupt, and 
the CPU is not servicing any interrupt from the 
CTC. 
Open-drain, active-Iow interrupt request output. 
This signal goes active if the IEI is high and the 
down counter on any of the CTC channels which 
is programmed to enable an interrupt is counted 
down to zero. 

RESET: Active low reset input. 
ClK/TRG3-ClK/TRGO: External clock/timer trigger 

input with user-selectable active level (high or 
low). There are four ClK/TRG pins which 
correspond to the four independent CTC chan­
nels. In the counter mode, the counter is de­
cremented by 1 each time an active transition 
(positive or negative) is applied to this pin. 
In the timer mode, clock operation is initiated by 
an active transition applied to this pin. 

ZC/T02-ZC/TOO: Active high zero-count/time-out output. 
The CTC has three ZC/TO pins which correspond 
to the CTC channels 2, 1, and 0, respectively 
(channel 3 has no ZC/TO pin due to package 
restrictions). In either the counter or timer 
mode, these pins deliver an active high pulse 
when the counter has counted down to zero. 
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14. DISPLAY INTERFACE 
14-1 Display interface functions 

The MZ-5500 contains a large video RAM space and four 
integral display control devices to provide more powerful 
display control features than those available on our con­
ventional MZ and PC series. 
(1) Highlights 

* Complete bit-map graphic display capacity. 
* Integral graphic display controller, ILPD7220 con­

trols the display independently of the CPU. 
* Resolution available: 640 x 400, 640 x 200, 320 x 

400, and 320 x 200 dots. 
* Window controller (WDC) provides for up to four 

multiwindow displays with priority. 
* Palette feature plus color priority. 
* In color mode, up to eight colors can be specified 

for each dot; in monochrome mode, up to eight 
gradations can be specified. 

* Up to eight colors or gradations can be specified for 
the background of windows and borders outside 
each window (borders are not available on the 400 
raster model). 

* Large VRAM space of standard 96KB and extended 
192KB, which can be accessed from both the CPU 
and graphic display controller (GDC). 

(2) Display specifications 
Table 31 

640x400 640x400 320x400 320x400 

COlOR 
MONO 

COlOR 
MONO 

CHRO CHRO 

Frames vs. I Standard/ 1 3 2 6 
memory size expansion 2 6 4 12 

Table 32 

640x200 640x200 320x200 320x:w6 

COlOR 
MONO 

COlOR 
MONO 

CHRO CHRO 

Frames vs. I Standard/ 2 6 4 12 
memory size expansion 4 12 8 24 

(3) Usable display type 
Table 33 

COlOR B/W 

640 x 400 MZ1D14/1018 MZ1013 

320 x 400 MZ1D14/1D18 MZ1013 

* Note MZ1D13: 400 raster, 12" green display for 
the MZ-5600 

MZ1D14: 400 raster, 12" color display for 
the MZ-5600 

MZ1D18: 400 raster, 15" color display for 
the MZ-5600 

* MZ1 007 or 08 for the MZ-3500 cannot be used. 
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(4) Synchronization timing 

, 40.231./S 
400 ra.ter d i.play , .. 

-+-+ 2.981./S 
liS I I 

, 
29.81./s I ,. • • , 

VIDEO I 
~ 

18.02ms 

I I 
......,........ 0.321./s 

I I 

VS 
, I 

16.09ms 
I 

l.37ms .: 
I I 

:" ., 
I 

, 
VIDEO I 1 

I 68.6961./8 
200 rllter display I'" 

I I 7:4.47 1./8 
~ ~ I 

HS , , 44.6981./8 
C I- -, 

VIDEO I 
I 
I-

16.688ms 

++ 0.19m8 

VS 
I I I 

2.42ms .' I 12.739ms I 
i· ·1 I , I 

I I I VIDEO 

Fig. 64 

Table 34 

1\ 640 x 400 
320 x 400 

640 x 200 

a 4.85J'S 5.03J'S 

b 2.6 J'S 2.42J'S 

I~ 640 x 200 320 x 200 

c 9.5 J'S 9.78J'S 

d 5.03J'S 4.75J'S 

Table 35 CLOCK 

640 x 400 320 x 400 

OOT CK 21.48 10.74 

2 x CClK 2.68 2.68 

320 x 200 

MZ1D13 OTHERS MZ1014 

OOT CK 10.74 7.16 

2 x CClK 2.68 1.79 

Unit: MHz 

24.86KHz 

55.49Hz , 
\o.J:ms 

At the pins of GOC 

3.73J'S 

3.73J'S 

At the pins of GOC 

7.82J'S 

6.70J'S 

640 x 200 

MZ1013 OTHERS MZ1014 

21.48 14.32 

2.68 1.79 

! 
I 
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(5) Video RAM configuration 
The VRAM consists of dynamic RAM chips of 16K x 4 
bits (8KB) each. Its memory map is shown below. The 
VRAM can be accessed from both the CPU and the 
graphic display controller (GDC). The CPU accesses 
it byte-by-byte (8 bits) or word-by-word (16 bits), 
while the GDC accesses it word-by-word only. 

CPU i I GDC 
i i 

1 uni t = 8 bi t : Optional VRAM 3(32KBII lunit=lSbit 

~ 

t 

aK{ Byte 

... 
RAIl 

E8000H 

EOOOOH 

D8000H 

roOOOH 

C8000H 

COOOOH 

IIPXER 

I 
I I 14000H 

VRAM 3 (32KB) 

lOOOOH I 
I. I 
IOptional VRAM 2(32KB)1 

I 

OCOOOH 

VRAM 2 (32KB) 

I 08000H 
I I 
I Optional VRAM 1 (32KBIt 
I I 
I , 04000H} 

VRAM 1 (32KB) 

OOOOOH 

Fig. 65 

• EG,.FILE 

I I I I 
I I I " , " i 16KW : i " 

Fig. 66 

14·2 Display interface logic description 

Display interface logic configuration 

lSK 
Word 

The display interface consists of. the following chips and 

blocks: 
* Graphic display controller (GDC): 
* Window controller (WDC): 
* Video display controller 1 (VDC1): 

JLPD7220 
LZ90E07 
SP61 02-035 

* Video display controller 2 (VDC2): SP61 02-034 
• * VRAM: Dynamic RAM 

Static RAM lIP * Mapping RAM (1 K x 4 bits): 
* Palette register file: 74 LS670 
* Bus buffers and other TTL gates 
The display control logic block diagram is shown in Fig. 66. 
The display control logic consists of a GDC, WDC, timing 
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generators (VDC1), video signal controller (VDC2), and 
VRAM. Each block can be accessed from both the CPU and 
GDC since the display cycle is divided into a CPU cycle and 
a GDCcycle. 
While the CPU treats the GDC as one of the I/O devices, the 
GDC functions as a sub-processor within the display control 
logic. 

14·3 Logic description 

(1) Graphic display controller (GDC: JLPD7220) 
The GDC is an integral graphic display controller used 
to control text and graphic information display on a 
raster scan display screen. It has the following features: 
1) Functions and features 
* Sync. signal generation: Constantly generates a 

sync. signal and controls display and drawing 
timing. 

" Preparations for drawing: Calculates drawing ad· 
dresses based on given command parameters. 

* Execution of drawing: Outputs address information 
to the VRAM to update or correct VRAM data. 

* Display: Constantly calculates display addresses 
and transfers them to the VRAM to read 
display data. 

* Capable of high-speed graphic drawing. 
* Direct VRAM control capability. 
* Built-in F I FO for I/O interface with the CPU. 
* Part of the VRAM area can be displayed. 
* Vertical and horizontal scrolling is easy . 
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Pin configuration 

2xCCLK 
DBIN 

HSYNC-REF 
VSYNC/EXSYNC 

BLANK 
RAS 
DRQ 

Block diagram 

DACK 
RD 
WR 
AO 

DBO 
DBI 
DB2 
DBS 
DB4 
DB5 
DB6 
DB7 
GND 

J,lPD7220 

40 
39 

Vcc 
AI7(CSR-LC4 ) (CSR-lMAGE ) 
AI6(LCS) CA't·BLlNK-CLC) 
ADI5(LC2) 
ADI4(LCl) 
ADIS(LCO) 
ADl2 
AD 11 
AD 10 
AD9 
AD8 

AD6 
AD5 

AD2 
ADI 
ADO 
LPEN 

( ): 

[ 1: 
For text mode only. 
For text and text graphic integral mode 

Fig. 67 

AI7(CSR-LC4) AI6(LC3) ADIS ADI4 ADIS ADO-
BLANK 

VSYNC/ 
EX. SYNC 

HSYNC­
REF LPEN [CSR-UWiE) CAT. BLINK- (LC2 )(LCI )(LCO) ADI2 RAS OOIN 

CLC) 

Sync. sig nal generator 

~~ 

2xCCLK 

AO 

RD CPU interface/ I/O Command Data 
WR DMA controller interface control I RAM 

FIFO ROM (16 x 8) DRQ 
(16 x 9) (128x14) 

DACK 

0 0 
( ): DBO-DB7 +sv GND Bit count 

Fig. 68 
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Pin functions 

Table 36 

Pin No. Signal name 

1 2 x CCLK 

2 DBIN 

3 HSYNC·REF 

4 
VSYNC/ EX. 

SYNC 

5 BLANK 

6 RAS 

7 DRQ 

8 DACK 

9 RD 

10 WR 

11 AO 

12 - DBO - DB7 
19 / 

20 GND 

21 LPEN 

22 

- ADO - AD15 
37 

38 
AD16, AD17 

39 

40 Vcc 

IN/OUT 

IN 

OUT 

OUT 

I/O 

OUT 

OUT 

OUT 

IN 

IN 

IN 

IN 

I/O 

IN 

IN 

IN 

OUT 

IN 

-MZ-5600 

Description 

Accepts a single-phase clock. The clock frequency is determined from the relationship between the 
number of display characters per row and the horizontal display time. (One clock puis for ever 16 dots 
(tow charactors») 

Output only when accessing the video memory, to place video memory output on the data bus. 

Horizontal sync. signal. When the dynamic RAM control mode is selected, this signal may also be used 
as a refresh timing signal. 

May be used in the following two ways depending on whether the GDC is a master or a slave: 
(1) When the GDC is a master, outputs a vertical sync. signal. 
(2) When the GDC is a slave, accepts an external sync. signal. 

(in the MZ5600 system the GDC is always master) 

Erase signal output used for the following conditions: 
(1) Horizontal and vertical flyback periods. 
(2) Between the execution of a display stop command (e.g. RESET or STOP) and that of a START 

command. 
(3) During video memory access for read/write. 

Control signal furnished from the GDC to video memory. 
In dynamic RAM mode, this is a basic timing for the RAM. 
When high, functions as an address latch timing signal. 

DMA request output (not used). 

Indicates DMA transfer busy. (Not used) 

Accepts a low level signal when the CPU wants to read data or status flag out of the GDC. 

The CPU turns this input to low when it wants to write a command or parameter into the GDC. 

Normally the least significant bit of the CPU address bus is connected to this pin, to specify data 
types. 

AO RD WR Function 

0 0 1 Read status flag. 
1 0 1 Read data. 
0 1 0 Write parameter. 
1 1 0 Write command. 

Bidirectional data bus. 

OV return line. 

Accepts a high level when the light pen senses an optical input. At this time, the CPU can read the 
display address latched in the GDC by using the LPEN command. 

Bidirectional address/data bus connected to the video memory. During memory refresh, refresh 
address is output on the low order 8 bits of this bus. I n the text mode the AD 13 - AD15 are sued as 
a line count output. 

Video memory address output. 

+5V power supply. 
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(2) Window controller (WOe) 
Outline of woe function 
The woe is used to display a certain rectangular area on 
the VRAM onto arbitrary locations on the display screen, 
as shown in the following figure: 

Features of woe 

color 

Each of the rectangular areas named A. B. C. 
and 0 is called a window. 

Fig. 69 

1) Up to four windows can-be displayed at a time. 
2) The order of priority can be specified for each window, 

so that each window may be overlapped according to the 
order of priority. 

3) When there are three VRAM planes, each of these planes 
can be displayed, or two or three planes may be over· 
lapped on each other. 

4) Input address may be directly output without using the 
window feature. 

woe block diagram 
lA 0-IA16 

0-OT7 

la 
DTO 
~ f----
\~ 

REGISTER 
I--j 

DTat: • rl ADDRESS LATCH J I 
AR SELECT I 
CS I-- 16 

W f----

t::-Il 
ALEN 

~ PR ROW COLUMN 

CL r " " .=." "rr" -"" 2xCCLK K COUNTER COUNTER 
K 

7 10 

BLANK 

VS 
Displ~in~ 

....s 
z1z. ~_w_u_ 

~ 
MRS ;J L,J MAPPING 

RAIl 
CONTROL 7 10 DiiiiI 

_________ J_ 
-- --- ----------- ------, 

Mcr iiifE MRAO-MRA6 
Ex.rnlll IOllic 

~ WE 
ROW 
MAP 
RAil 

"r<E 

WE 

,rcE 

MCAO-MCA9 

COLUMN 
IIAP 
RAM 

- .~ DO D7 
From GDC 

~- -

'1' a a 81 D ..... _ •• 10 ... "" .. , 

Ym~'n~"~1 I~~' 
7 CPU (windowldd..asl 

VllAO 
f 

~ r--- YDSI VllAI 8 VRAM --rr>- ~ YDSI _ 
VIIA2 

"'--0 YDSI , VllAa 

1 -+",14 + 16x4 

CK - 1 ,--

~T - SO 
SI 

F/F IIPX 
~ - SI 

SI (4-1 ) 

~~ I 1 16 

PRIORI'IY 

/ f---. 
'\ Ilbit 

Full Adder 
f--o IU T-

F/F f---. 
10.. 10.. 

f---. -y CLR 

VS 
'--

1 
~ '----

I ,Jf 
IIPX 

CMDO (2-1 ) 

-CMD3 
8 2 

RCS 

CMDO 
-RlIDa 

Jm: -SO _SI VSLO VAI4.VAI5 VAO-VA7 -- -VSL2 
I0I0_ 

Fig. 70 
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woe (LZ-90E07) pin functions 

Table 37 

Pin No. Signal name IN/OUT 

1 VAO - - OUT 
8 VA7 

9 RCS IN 

10 GND IN 

11 VA14 OUT 

12 VA15 OUT 

13 RMDO - - IN 
18 RMD3 

17 CM DO - - IN 
20 CMD3 

21 MCS OUT 

22 MWE OUT 

23 MRAO - - OUT 
29 MRA6 

30 MCAO - - OUT 
39 MCA9 

40 CS IN 

41 WR IN 

42 MRS IN 

43 IAO - - IN 
60 

, 
IA15 

61 2XCCLI< IN 

62 BLANK IN 

63 VS IN 

64 ALEN IN 

65 'i5BTN' IN 

66 ARO IN 

87 DTO - - IN 
74 OT7 

75 VSLO - - OUT 
77 VSL2 

78 WSO OUT 

79 WS1 

80 BSC OUT 

-MZ-5600 

Description 

V RAM address output, which is a multiplex of row and column addresses. (V RAM address) 

Intra-chip multiplexer switching signal (row or column selector). 

OV input 

V RAM address output 

VRAM address output 

Data input from row address mapping RAM (row address mapping deta), 

Data input from column address mapping RAM (column address mapping data), 

Data bus buffer gate signal for mapping RAM. 

Mapping RAM write enable (mapping RAM write enable) 

Address bus output to row address mapping RAM (mapping RAM row addresses 0-6). 

Address bus output for column address mapping RAM (mapping RAM column addresses 0-9). 

Internal regi.ter chip selector input. 

Internal regi.ter write input, 

Mapping RAM control logic .elector (mapping RAM control circuit select). 

Address bus input (input address 0-15). 

Trigger input (display clock). Used Increment to ROW address counter. 

Blank signal input from "PD7220, used to clear the row address counter for the mapping RAM 
and as a clock input to the column address counter. 

Vsync. signal input from "PD7220, used to clear the column address counter for the mapping RAM 

Address latch enable input_ 

DBIN input from "PD7220, used for the GDC, in conjunction with the MRS, to access the mapping 
RAM. 

Internal register select logic (RNO) address (A 1) input. 

Data bus input 

VRAM data output select signal (VRAM select 0-2) (For more details see the description of VOC2 
LSI.) 

Window select Signals, used, in conjunction with the VSLO-2 signals, to control the V RAM output 
(window select 0-1 I. 

Border color output (back screen). (For more details see the decription of VOC2 LSI.) 
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(3) Mapping RAM 
Outline 
* The mapping RAM is used to specify the location and 

area occupied by each window on the display screen. 

* The mapping RAM exists on the GDC's memory map, as 
shown in the above figure (can not accessed from the 
CPU). 

* The mapping RAM is used in correlation with the 
display screen, as illustrated below (for 640 x 400 dot 
display): 

bi t 0 1 2 3 4 5 6 7 
30000H 

3007F 
3008 OH 

Not used. 

Column Map Row Map 
lO24Worns 128Words 

Fig. 71 
Column length 

bi t AdO I. Window A ·1 399 1023 

Mapping RAM access 

CRT 

1 

0 0 1 

0 0 

2 0 

3 0 

I , 
, I , , 

-," ,~ 
.,.' 

---

0 

1 0 

0 
I , 

I 
I , , 

/ '" 

1 0 

/ 
/ 

, 
/ 

0 

, 
1 

I 

0 

I 

0 1 0 

0 0 I 0 

0 0 

0 0 1 

I 1 
I I 
I I I 

I I I 
I I I 

/ / I 
/ I / 

/ / / 
'" ",I' / / 

". / " " / / , ,/ ". 

"" ..... ."..,./ /~~ 
,- / 

'" ,-

,-..-

,/ 
,-

,-

/ 
,/ 

/ 

/ 
/ 

/ 

0 

0 

0 

0 

0 

1 0 

0 

0 

Column Map RAM 

The four corners of each window 
are specified. 

!-"""""""I.....c....-'-.....,..:;....,::;~ ______ L __ ---

bi t AdO 

4 

5 

6 

7 

0 

0 

0 

0 

o 1 0 

0 

o 0 1 0 

1 0 

0 1 

, I 

I 

0 

o 0 1 0 

0 1 0 0 

0 

1 

0 

1 

00' , 

0 ' , 
1 

Row length 
WindowB Fig. 72 

* Mapping information is divided into horizontal and 
vertical components when written into the mapping 
RAM, as shown above. 

* As each window is located using 4 bits, no more than 16 
bits are ever set at anyone time. 

Configuration of WOC and mapping RAM 

I-o--'--r-I ADO 

(Al ~ AD 15 

Data Mappirg WDC 
Address 

RAM 2XCCLK GOC 
BLANK 

RAS 
Mapping 

Data 
RAM Address 

Write 

Fig. 73 
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127 

0 

0 Row Map RAM 
0 

0 

* Initial information is written into the mapping RAM by 
using the GDC's drawing feature. 

The Fig, 73 provides the WDC, mapping RAM, and 
GDC configuration. The CS of the mapping RAM is always 
low, and is read when windows are displayed. When writing 
data into the mapping RAM, the WDC controls the buffer 
(A) and RAM write signal to let the GDC write the neces­
sary data. 
Fig. 70 shows the WDC block diagram. The WDC latches 
address information (for displaying, drawing and refreshing) 
transferred from the GDC, and modifies it according to the 
contents of the VMA or mapping RAM, if needed. 
The WDC knows the locations of windows from bit inform­
ation read out of the mapping RAM, latches the display 
address transferred from the GDC, adds VMA to the 
latched display address, and uses the resulting address as the 
actual display address on the screen. However, when 
the GDC is blanking (for drawing or refreshing) or if the 
priority register value is zero, the WDC directly outputs the 
display address which has been transferred from the GDC. 
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(4) VDC1 (SP6102-035) 
VDC1 functional outline 
* Produces the DCK (dot clock) by halving 3 master r clocks for 400 rasters (CKO), 200 rasters (CK1) and 

I ,- superimposing (CK2). The 2XCCK (GDC clock) is 
produced by dividing the above master clocks by 16. 

i • ! Generates the RASO-RAS5, CAS, and bidirectional 
I buffer gate signals VDEO-VDE2, which are used by the 

CPU or GDC to access the VRAM. 
• Produces display timing control signals. 

L VD~1 !timing control) block diagram 

;RESET· ., 
, Vcc 

, 

~; 

GNO 

00 

01 

02 

CS 

.. 
• 
• 

r p r r r r 
latm 

r---
f-< 
0:: 
0 
0-

0 
"--

"--~ 

r-

---

CKO 

CKl 

CK2 

42.95MHz 

28.64'H, CLOCK 'r CLOCK I-----> 
SELECT DIVIDE 

r 
<: 
> -
I 

latch 

l 

DCK 2xCCLK CPUA 

r 
v. ~ 

t t 
WE DBD 

..... 
L.....--. 

DECODE 

MPXER 

DECOffi . 
f--

i 

TIMING GENERATION 

LOAD OE RCS CRL S /L READY RAS 
GDE 

Fig. 74 
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-----

RASO 
RASl 

RAS2 
RAS3 
RAS4 

RAS5 
VDEO 
VDEl 

VDE2 

CAS 

"i5TSP 

BLANK 

HSYNC 

DBIN 
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VDC1 (SP6102-035) pin functions 

Table 38 

Pin No. Signal name IN/OUT 

1 RASO - - OUT 
6 RAS5 

7 CKO IN 
8 CK1 IN 
9 CK2 IN 

10 OE OUT 

11 WE' OUT 

12 CAS OUT 

13 GND IN 

14 DISP OUT 

15 Vi5EO - - OUT 
17 \7Ei52 

18 GDE OUT 

19 ~ OUT 

20 READY OUT 

21 RCS OUT 

22 RESET IN 

23 VA14 - - IN 
26 VA17 

27 :2~<::<::[1<: OUT 

28 HS IN 

29 BLANK IN 

30 RAS IN 

31 DBIN IN 

32 DBD OUT 

33 CRL OUT 

34 CPUA OUT 

35 LOAD OUT 

36 Vcc IN 

37 DCK OUT 

38 S/L OUT 

39 CS IN 

40 VRAM IN 

41 Mwfc IN 

42 MRDC IN 

43 CA15 - - IN 
45 CA17 

46 DO - - IN 
48 02 

Description 

Row address select (RAS) signal for the ~M' Durin"Ws~ access timing, the RAS of the accessed 
i 

, 
RAM is set low. During display timing, , 2, 4, or , 3, 5 are set low. During RAM rafresh, 
RASO-5 are all set low. 

Clock input for 400 rasters. 
Clock input for 200 rasters. 
External clock input (from SPCK). I 

VRAM output enabla. Since the CPU performs advancad writas to the VRAM, the ~ remains at 
low I 

VRAM write enable. 

VRAM column address select (CAS) signal. The CASH and CASL signals are created from this CAS 
signal. 

OV input 

Switches the CASH and CASL signals for CPU eccess and GDC access. Also used as a latch timing 
signal (CCAS) for the 8HE and AO. : 

; 
V RAM data bus buffer enable. I 

1 

• 

GDC data enable. ~ 
CPU data enabla. I 

i 
XACK output to the CPU. 1 

VRAM row and column address selact signal (input to the S pin of MPX). 

Reset input 

VRAM address input from the WDC or the GDC. 

GDC clock output i~ 
HSYNC input from the GDC 

BLANK input from GDC. 

Row address select (RAS) input from the GDC. 

Data bus in (DBIN) input from the GDC. 

Direction select signal for bidirectional data bus buffer. High for VRAM read; low for VRAM write 
(Data bus direction). 

CPU read latch clock used to read VRAM data into the CPU. 

Switches addrass buffers for CPU access and GDC access (for diaplaying, refreshing or drawing). High 
for the CPU; low for tha G DC. 

Load signal for VDC2 LSI 

+5V power supply 

Display dot clock 

Shift/load signal for the PIS conversion IC (LS166). 

Chip select input. 

VRAM chip select. 

Memory write control (~) from the CPU. 

flemory read control (MRDC) from the CPU. 

Address input A 15-A 17 from the CPU. 

Data input from CPU. 
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Internal VOC1 configuration 
• Clock inputs 

\;jfOneof the three clocks, CKO, CK1, and CK2, is selected 
01 [With the DO and 01 on the I/O port, and is halved. 

tlbfO!;/ RESET 

Fig. 75 

• Dot clock and 2xCCLK outputs 

D2 

r-_____ 2GCK 

GCK 
t-T---+2XCCLK 

1-----4RAs 

"dOt"C'KLOAD 

Fig. 76 

The 2xCCLK is obtained from dividing the ESCK by 8. 
The dot clock is switched by the I/O port 02, for the 
320 dot mode. 

{ * RASand CAS 

• , , 
; 

ESCK 

GCK 

CAS 

'---------+CRL 

S/L 

RCS RS F/F 

Fig. 77 

The RAS and CAS signals are created from the 2xCCLK, 
by delaying it and then gating it. In the 320 dot mode, 
the Shift/load (S/Ll is added each time. 
* ERAS: RASO-5 are created from ERAS. 
* EVDE: VDEO-2 are created from EVDE. 
* RASMASK, CASMASK: Prevents RAS and CAS 

from being set high while the GDC is 

* REF: 
drawing. 
Prevents CAS from becoming active 
during VRAM refresh. 

AI7 

AI6 

-MZ-5600 

* CPUT2D: 
* CD: 

CPU timing delayed by 2X dot clocks. 
CDE is created from CD. 

* OE 

P-t------+TIE 

DR 

DW 

Fig. 78 

The OE is, created from the latched DBIN, so it may be 

set high only while the GDC is drawing. 
* DR: Data read by the GDC from VRAM. 
* DW: Data written by the GDC into VRAM. 

* CPUA 
The CPUA is created by halving the ERAS. 

* DISP 
The DISP is created by delaying the CPU timing by 
twice the ESCK period. 

* GDE 

RAS MASK ----c:::r-___...... 
CAS MASK ---<~ 

GA 16 -----i~___...... 

GA17 --(y 

Fig. 79 

t---~GDE 

The GDE is the GDC's drawing address. If both A 16 and 
A 17 are high, the GDE, is not set low since the mapping 
RAM area is addressed. 

* PASO-6, VDEO-2, WE, DBO 

Decoder 

AI5_----j 

AI4_----I Selector 

CA17 

CAt6 

CA15 

V.AM 

I/WTC 

I/RDC 
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BN RF 

DW 

OR 

CPU timing 

.'eet 

Se,., ... t----------_WE 

t----------_OBO 

Fig. 80 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


-MZ-5600 

CPU commands and addresses are latched within the (5) VDC2 (SP6102-034) - Video composition 
VDC1. Display addresses DA 14 and DA 15 are latched VDC2 functional outline 
within the WDC, and are not latched into the VDC1. a) Background color - If data is all zeros, the VDC2 
The decoder (DA14-17) also accepts refresh (RF) and provides background color for the window according to 
blank (BN) inputs. During refresh, the decoder activates the window number. 
all the chip selectors. During display, it activates RASO, b) Border color - If the logical OR of the Blank signal 
2,4 or RAS1, 3,5 by using the DA14. from the GDC and the BSC (back screen) signal from the 

WDC is true, the VDC2 outputs a border color. 
* CDE c) Plane priority - The priority of a plane is identified by 

ViWf-{>-- .- comparing the data in VRAM1 and VRAM2 with the 

CPUTiming value set on the I/O port by the comparator. 

~-{>---
CDE d) Superimposition in the monochrome mode -

e) Normal/reverse video display for each window, in 
monochrome mode. 

°READY 

CR;~ 

-~'ID' 
VDC2 (video composition) block diagram 

IIRDC IT AB A2 Al 02 01 DO 

Vcc_ j J J J III GND_ 

'lJ- J 
LOAD -----;JJ 110 PORT 

MW'i'C r- l 
CR I-- 1 CLR VRAII wso --. I-- ~ RCS WSl~ > r---

~ BL~ :'i I-- . 
Fig. 81 VSLO----l ~ r--- ~ 

1----'0' 
VSL 1 ----I I-- ~ r- t---' Q NORMAL 1----'01 VSL2_ I-- REVERCE NPXER 

'-- ":r 1----'0' 
5L '--- '----

DCK 

,L .--~ r-~ L.-- '--
510 

~ BACK 
511 

~t-
OR t---' PRIORITI' GROUND r--- BORDER 

COLOR COLOR 

512 
Q 

'-- ~ ~ ~ '-----

Fig. 82 

Table 39 VDC2 (SP6102-034) pin functions 

Pin No. Signal name IN/OUT . , 
Description , 

, 

1 WSO IN Window select signal from WDC 
2 WSl 

3 VSLO - - IN VRAM data select inpl!t from the WDC. 
5 VSL2 -~ 

6 LOAD IN 
Used to latch the HSYNC and BLANK signals from GDC, and the VSLO-2, WSO, 1, and BSC signals 
from the WDC. 

7 S/L IN Shift load input (from SP61 02-035). 

8 DCK IN Dot clock input (from SP6012-035). 

9 SOO - - OUT Serial data output to palet resistor 
11 S02 

12 GND IN OV input 

13 SiO - - IN Display data from the PIS converter (74166) input (serial). 
15 Si2 " / 

16 BLNK IN Blank signal input. 

17 CS IN Chip select input. 

18 Al - - IN Address bus from the CPU. 
20 A3 , 

21 DO - - IN Data bus from the CPU. 
23 02 

24 Vcc IN 5V 
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ri)nternal VDC2 configuration 
. sr.,· Display data output from the shift register has a delay of 

one display cycle plus four dot clocks with respect to 
O.()~ the GDC cycle. Therefore, other signals are also delayed 

lit. 0 1 '. by using the following logic: 

rS,Ol 
£,(\/50 

D 
D D 

WSOD 

WStD UI 

~,r. It 
FIF 

8- BLD 

C, Y'BU ]: 
(.~SL,I 

fj, '. \iSLI 
i.: 

t; 

[l,:, LO.jD 
SIL 

aY 

SIlO 
DCK D 

510 FIF 
501 

SI I 

SI2 

D 

FIF f===~-~~=:[) 
CK 

~------------~~-4---C 

Fig. 83 

Input data is combined (AND) with VSlO-2 and Bl, and 
is timed by a tYI= ,-0 flipflop. The WSO, WS1, and Bl are 
delayed further by two clock timings to provide back­
ground and border colors. 

* Plane priority logic Priority mode 11/0 pon) 

3 -bit comparator 

A2 

~"O { Al pori. 
AO A)B 

B2 

SIlO 

~Ol BI 
SOli BO 

• • Back,mund 0010< 

1/0 
3 bit 

ports 4-[ 

WSOD 
SO SI 

WSlD 

510----------' 

511-------' 
5[2-------------' 

Fig. 84 

C 

CK 

3bit 0 

2-[ F!F 

seJecto 

Fig. 85 

510 

Sll 

512 

520 

522 

523 

Background color data furnished to the I/O port is 
output when the display data is all zeros. Data from the 
I/O port is switched for each window using WSO-2. 

* Monochrome mode' reverse video logic 

I/O 1 4-to-1 
port selector 

so 
'ifS OD 
WSID BLD 

510 

511 

512 

Fig. 86 
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C 

In the monochrome mode, three pieces of display data 
are combined (OR). Reyerse video is accomplished on 
the data on the I/O port selected by WSO and 1. To 
prevent the border area from being reversed, the display 
data is combined (AND) with the Blank signal. 

• Output logic 

S20 
3-bit. SOO 

S21 2-to-1 

'selector . SOl 

S22 . S02 

M -
S 

I/O port 

Fig. 87 

(6) Register File (RFL) 74LS670 
The palette feature is provided by the 74LS670. The 
74lS670 is a 4 x 4 bit high-speed static RAM. Two chips 
are used to provide 8 x 4 bits RAM space, of which 8 x 3 
bits are used for the palette feature. 
The read output is always enabled, and the address input 
accepts the address information furnished by VDC2. The 
col or actually displayed is determined by the data written 
from the CPU into the 74lS670. 

I 5 [0 
VAAMdata SI 1 

5[2 

54 A8,A'f'A6'A5'M 

A8'A7'A6'A 
ss A4 GW 

From CPU A2 WB 
Al WA 

D10 D3 Q3 10 D8 Q3 
D9 D2 Q2 D9 D2 Q2 
D8 DI QI D8 DI QI 

LS670 LS670 

08-10 --..... ----+-'1-+-' 

B If G 
Fig. 88 
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74LS670 write function table 

Table 40 

Write input Word 

WB WA GW 0 1 2 

L L L Q=O QO . QO 

L H L QO Q=O QO 

H L L QO QO OzO 

H H L QO QO 00 

X X H 00 QO 00 

74LS670 read function table 

Table 41 

Read input Output 

RB RA GR Ql Q2 Q3 

L L L WOBl WOB2 WOB3 

L H L W1Bl W1B2 W1B3 

H L L W2Bl W2B2 W2B3 

H H L W3Bl W3B2 W3B3 

X X H Z Z Z 

3 

QO 

QO 

00 

Q=O 

QO 

04 

WOB4 

W1B4 

W2B4 

W3B4 

Z 

Notes: 1) H: High level, L: L 7N level. X: Optional' 
level, Z: High impedance (off). 

2) 0=0: Selected internal flipflop's output, assum· 
ing that data is input to all the four 
external data inputs. 

3) 00: Level of 0 before the input, condition is 
establ ished. 

4) WOBl : Bit 1 of word 0, and so on. 

Fig. 89 

Colors on a color display and gradations on a monochrome 
display are specified by values set in the palette register 
(74 LS670). 
Data loaded in the VRAM is simultaneously read through 
VRAM 1, 2, and 3 for the display. These three bits, if 
regarded as binary numbers, represent decimal numbers 0 
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through 7, which are used to define palette numbers. Which 
color is assigned to each palette number depends on the 
following col or numbers set in palette registers: 

141 H (010, 09, 08) Color number for register No.O 
143H (010,09,08) Color number for register No.l 
145H (010, 09,08) Color number for register No.2 
147H (010, 09,08) Color number for register No.3 . 
151 H (010, 09, 08) Color number for register No.4 
153H (010, 09, 08) Color numberfor register No.5 
155H (010, 09, 08) Color number for register No.6 
157H (010, 09, 08) Color numberfor register No.7 

The color numbers correspond to the colors (gradations on 
a monochrome display) listed in the following table: 

Table 42 

CRT Color (RGB), Monochrome, 
Color No. Color Gradation 

0 Black Black 

t Blue 7 

2 Red 6 

3 . Magenta 5 

4 Green 4 

5 Cyan 3 

6 Yellow 2 

7 White 1 

(7) Display logic chip selector 

A9 
A7 

A8 

A4 

AS 

A6 

G YO~---4HL-J 
GDC RD (IOOIt-IOFH) 

LSI38 YI ~ __ --. 
GDC WO 

'---t----WDC cs (IIOH-IIFH) 

Y21----.., 

ya~---, 

A 

B 

C 

Y4 

YS 

Y6 

LSI88 

IOWC------' 

Fig. 90 

VDC2 CS (1201t-12FH) 

VDC I cs ( 180H-18FH) 

LS670 GW( 1401t-14FH) 

LS670GW( 160H-16FH) 

VS pon 1160-16FHI 
(F or superimposel 

As showns above, chip selection is accomplished by an 
LS138 ch ip. The ch ip select outputs are gated with the 
10WC and 10RC. 
* V RAM area decoder 

AI6--"'---, 

A17 

A 18 --.---... 

AI9--,--_ 

IOACC ___________ ~ 

Fig. 91 

The VRAM output is set low when the VRAM occupies 
an area of COOOOH through EFFFFH. 
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(8) VRAM bus control 
< (j) VRAM bus cycle 

. 1", VRAM bus cycle is divided into GDC and CPU cycles, 
as shown below. The CPU timing signal (VDC1 internal 

• signal) samples the RAS (GDC) at the trailing edge of 
r; the 2xCCLK signal. 

{ 

2XCCLK 

GDC RAS 

CPUtiming~ CPU 

) 
Display or 
refresh cycle 

GDC [CPU GDC CPU 
Display Refresh 

. {pa~ ) 
e,o. DC RAS ro r--I Drawing 
\.;" CPUtimi~ 1 _________ ---" L cycle 

~ CPU GDC (CPU 
0..,1"11 

Fig. 92 

The VRAM can be aecessed from the CPU when the 
CPU timing is high, and can be aecessed from the GDC 
when it is low. 

CPU BUS 

CDE(VDC1) 

G 

LS244 

LS374 

GDC BUS 

TMM4116 or 
MB81416 

-MZ-5600 

(jj) VRAM data bus 
The following figure provides the VRAM data bus 
logic. 
1) During display or RAM refresh cycle, the VDEO-2, 

GDE, and CDE are all high, leaving the bus buffer 
outputs off. 

2) For reading aecess from the CPU, the pertinent 
VDE is set low and the CR L of the LS374 is set 
high, to latch read data. 

3) For writing access from the CPU, the CDE and the 
corresponding VDE are set low. 

4) For drawing access from the GDC, the GDE and 
corresponding VDE lire set low. However, if A16 
and A 17 of the GDC are both one, the GDE remains 
at high since the mapping RAM area is accessed. 
The DBD is normally a RAM read line, and is turned 
into a RAM write line only when aecessed from the 
CPU or GDC. 

DBD(VDC1) 

If the reset line for VDC1 is set low, the GDE, CDE, 
and VDEO-2 are all set high. 

DBD(VDC1) 

~ Shift 
Ir----------+---- Register 

1,----

r------ ,...------,...----., r - - - - - - ,...------. 
I 
I RAM 
~ - - - - - -\----1 
I 
I 

:------+----1 

r - - - - - -+-----1 
I 
I .. -- - -- -'------' 

I 
I RAM 
I- - - - - - -+-----1 
I 
I 
L.._ ----+----1 
I 
I 

~- ----+-----1 
I 
I .- -- - - - -'----~ 
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I 

• RAM 
:------+_---1 
I 

~------+-----I 
I 
I 

~ - - - - -1-----1 
I 
I L ______ '--__ --' 

Fig. 93 
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(iU) VRAM timing 
The following shows various VRAM timings: 
.. Display and refresh timings 

'JAr 

RCS 

~ 

1nW 

CPUA ...J 
LOAD ______________ ~n~ ______________ _ 

S/L --u 
CRL 

.. Drawing timing 

Dot CK 

RCS 

'rn" 

u 

Fig. 94 

DnW __ ~==~=:~~L-________________ ~==~== 
CPUA -..J 

OE ==~======~========~ __ -. WE L- _______ ..: L-..J 

Fig. 95 

(iv) VRAM address bus 
VRAM address is created by the following logic: 
1) The CPU address or the GDC address is selected 

setting either output to a high impedance using the 
CPUA signal (high for CPU, low for GDC). 

2) Switching between row and column addresses is 
accomplished by the LS257 for the CPU, and within 
the WDC chip for the GDC, both using the RCS 
signal (RCS high for A1-A8, low for A9-A14). 

CPUA (from VDC1) 

ReS 

VAO -r>-VAI 
VA2 

WDC VAS 
VA4 
VA5 
VA6 
VA7 

VRAM address 

A y VAO 
Al B 
A9 A y VAt 

A~! B 
AS A Y VA2 

All ! 
y 

VAS 
MB 

At2 A Y VA4 
AS B 

AIS A 
Y VAS A6 B 

AI. A 
y VAS A7 B 

CPU address bus AS: y VA7 

LS251 X2 Fig. 96 
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(v) Shift register clock 
In the 320 dot mode, the internal VDC1· clock is 
obtained by halving .the Dot CK S/L for the 640 dot 
mode, as shown below: 
640 dot mode 

dot Ck 

S/L----------' r-------------,r-----------
320 dot mode 

dot Cl{ 

S/L 

Fig. 97 

(vi) CPU ICC8II to VRAM 

Al. 

AlS 
Al7 

Al. 

The CPU is clocked asynchronously with the GDC. The 
VDC1 latches the ~ and ~ from the CPU 
and VRAM chip select signal VRAM into itself at the 
leading edge of a timing available to the CPU. When a 
valid command is transferred from the CPU, the VDC1 
performs a read or write operation to the VRAM and, 
at the same time, returns a READY to the CPU. 

Vcc 

11ACK 
TO CPU 

IOACC ------I 

Fig. 98 

.. The VRAM output is set low when the CPU address 
is COOOOH to EFFFFH. 

.. A monostable multivibrator is triggered by the 
trailing edge of the READY signal to create the 
XACK signal with a pulse width of approximately 
200ns. 

Dot CK 

CPU timing ________ --', 

Command lato;---1 I 
(into VD Cl i I .... ___ -'. 

READY 
(Iorwritel ______ ~r-l~ ____________ _ 

READY 
(Ior readl 

Fig. 99 
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(9) Display signal output logic 

,-~~----~~---------------+OHSYNC 

--~~----~-+--~-----------+OVSYNC 

~--~------+--+~~~---------+OR 

~-+~~---+~r-+--r~-------;~G· 

,-----
10 

~GND 
~~-+--~+--+----+ODOTCLK 

~+-;--+-;----~~ 

~+-;--r--~O~ 

~+--+--~~R 

~+---;OG 

L----+Oii l ___ _ 

r,::- ---
1

0 

i!I-fOGND 

~--------------------~IK)v[DEO 

Fig. 100 

10 
10 L..: ___ _ 

• The above logic is contained in the CPU PWB, and is used 
to interface the display data output of the CPU PWB with 
the display. 
* For a display with RGB inputs, the interface directly 

outputs the R (red), G (green), B (blue), HSYNC (hori' 
zontal sync.), VSYNC (vertical sync.), and DOTCLK 
(dot clock) to the display via buffers. 

* For a monochrome display, the interface synthesizes the 
video signals (R, G, B) with the sync. signals (HSYNC, 
VSYNC), providing Of A conversion on the resulting 
signal, and outputs it as a monochrome video signal via 
an emitter follower. 

1.2 V _§._ Display section 

D.4V \ 

DV-f- 400 (200) cycles 

Level after the display 

is attached. White level 

Single-cycle ~ .~.~. 
display ~ 

Black level 

Border color sec~·on 
in the bottom area of 
display 

6 (21) cycles 

During VSYNC period 

8 (3) cycles 

Border color section 
in the top area of 
display 

34 (38) cycles 

-MZ-5600 

Fig. 101 
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For a monochrome display, gradation depends on the 
combined level of the R, <3, and B inputs: That is, a 
white level is obtained when a full level of R, G, and B 
signals is applied, and a black level is obtained when the 
three signal levels are reduced to zero. 
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VDC1 timing -for display cycle (1) 

GOC 

o 46.55 98.1 189.65 186.2 2XCCLK372.4 ns 1400 rasterdisplay) = I /CKOX 16 

o 69.65 189.65 209.8 279.8 2XCCLK556.88ns 1200rllSterdisplay) = l/CKlx16 

Qof HOD' 

/ Oof H002 

Qof HOO3 

1 1'1 I \ I \ I '~_..J Qof HOO3 

~ ________ =:1~~~~-~ 
,"--____ --J j , I \1...._____ 0 of H004 

1lImlr\ L------~--:T"'lIO.a_51 (LS1 ) 
I / 

I)(cg~ -, I I 
1IS-{ 

ADO-15 

I 80-100 I 
} , L 

HS.VS I· 
I. 

BLANK ~~~.I~------------------------------------~-----X I 

RA50-5 

R/CS 

CAS 

~ ~~~72~-~1~5.2~ ___ ~~ _________ =j~~r-'.~ 
_~~ ____ -JI CPU \L-__ ~.~I.~p~I.~r~o~r~r~ef~re~.=h _____ ~ 

:::11.- 8.6-28.5 

---1 -..J I- 8.8-28.6 

I ----' --11- U-28.6 

, 
I 

1 -I )= 8.6-28.1\ 

'----=-t ........ F-6'"'.I--.".aa...J0 

I 
--I I-- 11-6\.1 

I 
___ -J 

, 
I 

I , I 
I 

L 

8.5-46.6 

.---____ --I---!.il---- 20n ma. 
'~ ___________ ~r-

(L~I....------;---;--------,I \I.... ______ ~ 
----.j I--- 15.9-792 

'--------', 
CPUA ____ ...JI 

L..~;:-;;-::rc:_______:;;__;:_____;;_=;-;;--------------l~~9.2-88.1 LOADl 1/\ L--__________________ _ 

SlL ___ --r..,.....J 

CRL 

-1 jo- 9.4-86.7 

I 

OofHOO4 

CI'U Timin. 
Oof HOO8 

a of H301 

Qo'_ 

'_of ..... "'" 1103 ......... _ 
11111"_ 

Output of G213 (CPU 
command latch) 

VDE --------------I---J'--lC 11.2-1,~2 accessed 

0-2 

--1 t:- 11.2-682 

I if accessed 

------------:J---.:.J--Ir 9.4-52.7. . 
CDE _'--__ ---'-':...1 ..::WT:..:'~te'---___ --1 if read 

if write 
--1 b 12.1-68.8 

I if read 

WE 

"1 I--- 13.0-74.4 
1....-____ :..:if---'-w~r~it:...e ______ ~1 if read 

=1 \=----10-6.5 

x x 
~-----~-'.L.,~ 10.3-62.7 

READY ___________ -,--__ .-J! \ 
(read) 15.5-89.8----1 ~ -.j 1--11.1-61.1 ~--------------------

READY ______________ -J~~ ___________________________________ _ 
(write) -

Fig. 104 

-71-

Output of G2J6 
(CS for CPU) 
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15. KEYBOARD AND KEYBOARD INTERFACE 
15-1 Keyboard specifications 

* Intelligent keyboard containing the 80C49 processor. 
* 63 byte input buffer. 
* Two key roll-over. 

* Mode indicators for CAPS', and GRAPH. 
* Two types of repeat functions can be specified by CPU 

commands. 
RUN .STOP etc . . 

Fl F2 F3 F4 F5 F6 F7 I F81 F9 I no I 

INS DilL CL / :t + 

POLL 
HOME UP 7 8 9 -

DOWN 

l 4 5 6 = 

- -
! 

1 2 3 

J 0 . 
Fig. 110 (In the case of English type) 

Special Keys 
SH I FT: Used for uppercase shift or to provide the upper 

case shift functions (F11-F20) for the function 
keys (F1-F10). 

CAPS: 
LOCK 

Used to fix shift character selection. If it is used 
with the Shift key, the shift and normal mode 
will be reversed. 

GRAPH: Selects Graphic mode. 
CTRL: 
ALT: 

Used to generate compressed commands. 
Used to generate extended commands. 

Keyboard mode 
1) NORMAL mode: All keys on the keyboard are operative 

(to generate one byte data). 
2) GRAPH mode: Selected with the GRAPH key to place 

the keyboard in the graphic mode (1 
byte data). 

Notes: * To clear the selected mode, operate the same 
mode select key or keys a second time. 

* If the CTRL and AL T keys are depressed, the 
keyboard is placed in the normal mode (CAPS 
and SH I FT keys operative I. with the exception 
that every piece of data consists of two bytes, 
with the first byte assigned to a CTRL ALG 
code, and the second byte assigned to the entry 
code. 

Description of special keys 
(A) SHIFT key 
* Used to place the keyboard in the shift mode (used with 

other keys). 
* Operation of the SHIFT key alone is invalid (no code is 

transferred to the CPU). 

(B) CAPS key 
* Used for shift character selection. 
* Operative only in the normal mode. 
* If used with the SH I FT key, shift and normal selection 

will be reversed. 
* If the CAPS key alone is used, no operation will result 

(no code is transferred to the CPU). 
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(C) GRAPH key 
* Used to place the keyboard in the Graphic mode. When 

operated, the pertinent code is transferred to the CPU 
(operation of the GRAPH key alone is valid). 

* All other keys produce the codes the same as those in 
the normal mode. 

(D) CTRL key 
* When this key is operated, entry data consists of two 

bytes: a normal-mode key code followed by a CTR L 
code. Operation of the mode keys (GRAPH) are ignored. 
After the CTR L key is operated, the CAPS and SH I FT 
keys remain valid. 

* Operation of the CTR L key alone is not valid (no code is 
assigned). 

(E) ALT key 
* After the AL T key is operated, entry data consists of 

two bytes (same as for CTRL). 
* Used to generate extended command codes. 
* Effective when used with other keys. 
* The pertinent code is transferred to the CPU when 

operated. 

15-2 Keyboard interface 

(1) Block diagram 

[System Unit) 
8255 

peo 

PC I t----::::::-t X>"-:-----<l 
PB3 

(KEY) 

PB4 r-""T"='-< P--t-----t<x:.. 

to8259 IR2 

Fig. 111 
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Table 43 

Direction 
Signal name 

CPU to keyboard Keyboard to CPU 

DC Send data 'READY' signal 

'ifC Strobe 
Request to Send (strobe 

for key data) 

DK READY and ACK signals Send data 

SRK None Request to Receive (CPU) 

(2) Key data transfer procedure 
1) From keyboard to CPU 

~r------------~[]~--~-

M Execution of ~ 
R' --, key pro~ 

Wait L 
LJr------------------

Fig. 113 

To disable both the keyboard and the CPU interrupt, 
set both DC and DK to zero. 
Keyboard: When key search, code translation, and 

other necessary entry data processing is 
completed, the keyboard starts transferring 
entry data to the CPU. First, it waits until 
DC is set to one. The waiting time is 
normally 3ms; for direct keys, it is 1 ms. If 
a time·out occurred, the keyboard exits the 
data send sequence. When DC is Set to one, 
the keyboard sets SRK to zero to interrupt 
the CPU. 

CPU: 

Keyboard: 

CPU: • 

(
Keyboard: 

CPU: 

Keyboard: 

CPU: 

After acknowledging the interrupt, - the 
CPU verifies that DK is zero. If DK is one, 
the CPU identifies the transferred data as 
noise, and exits the interrupt service 
routine. It theh sets STC to zero. 
When STC is set to one, the keyboard 
waits until STC is set to zero. The maxi· 
mum waiting time is 5OOms. If a time-out 
occurred, keyboard control returns to the 
initialization routine. When verifying STe= 
0, the keyboard send data EB and SRK to 
one. 
Receiving the EB, the CPU sets STC to 1 to 
request the keyboard for the next data 
send. 
Seeing STC is set to one, the keyboard 
waits for STC to be set to zero. 
Sets STC to zero to read' data from the 
keyboard, then sets STC again to one to 
request the keyboard for the next data 
send. 
When STC is set to one, the keyboard sets 
P.B. and waits for STC to be reset to zero. 
When STC is set again to one, it sets DK to 
zero. 
Sets STC to zero to read P.B. then sets STC 
to one to set the result of the parity check 
into DC. If a parity error occurred, DC 
is zero;#-na parity error occurred, ne is 1. 
The CPU sets STC to one to complete the 
transfer sequence. 
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Keyboard: When STC is set to zero, the keyboard 
reads the result of the parity check. When 
STC is set to one, it sets DK to one to 
enable an interrupt from the CPU, and 
completes the data transfer sequence. If a 
parity error was detected, the keyboard 
terminates the data transfer sequence, then 
tries the same data send again. 

* Repeat nine times. 
2) Form CPU to keyboard 

c. A d4 I d8 I d2 c I dl I dO I P.B I 

':~4''-. _______ .......l.---1_._ 

SRK .--------------------------~------------

CPU: 

Keyboard: 

CPU: 

(
Keyboard: 

CPU: 

Keyboard: 

CPU: 

Fig. 114 

Waits for up to lOOms for DK to be set to 
one. If OKis still zero lOOms later, the CPU 
identifies it as a keyboard error and exits 
the sequence. After verifying that DK is 
one, the CPU sets DC and STC to zero to 
interrupt the keyboard. ' 
When the keyboard is interrupted by the 
CPU, it enters the data receive sequence 
and verifies DC=O. If· DC is one, the key­
board identifies STe=O as noise, and exits 
the interrupt sequence. If DC is zero, it sets 
OK to zero. 
Verifies that OK is zero 70IJs after inter­
rupting the keyboard. The CPU then sets 
STC to one to set d4, then resets STC to 
zero again. 
Seeing STC is set to one, the keyboard 
reads data when STC is reset to zero. 
Sets STC to one to set data, then resets 
STC to zero. 
Reads P.B. to check parity, then sets the 
result of this parity check when STC is set 
to 1. If no parity error occurred, it sets OK 
to one; if a parity error occurred, DK is 
zero. The keyboard sets OK to zero when 
STC is reset to zero. 
Sets STC to one to read the result of the 
parity check. It then temporarily sets SiC 
to zero and then sets it again to one, 
to terminate operations. 

* Repeat five times. 
(3) Keyboard check method 
(A) If the keyboard is locked up: 
Checking the keyboard p'rocessor 
Connect the keyboard to the System Unit, then turn on the 
system' without .operating any keys. If only the CAPS 
indicator comes on, ROM check for the keyboard processor 
(BOC49) is normal. If all the indicators come on, it indicates 
a ROM check error occurred. Probably the keyboard 
processor (80C49) is malfunctioning. 
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r=J EJ I I I 1 1 11 1 1 I 1 1 ffi I- I I I I 

Fig. 115 

(B) Some keys are inoperative: 
Checking key contacts 
Connect the keyboard to the System Unit, and turn on the 
system with the CTRL and ALG (a, c) keys depressed and 
held. After making sure all the indicators come on, press 
the keys in the order shown by the arrows in the above 
figure. If no defective key contact exists, all the indicators 
will go off. If any defective contact exists, all the indicators 
will remain on. If a wrong key is pressed and the indicators 
come on, they will go off when the correct key is sub­
sequently pressed. 
If no contact trouble exists when all the keys have been 
operated, the CAPS indicator will come on, indicating that 
the key check was normal. 

15-3 Key search timing 

Bounce", 
1.1\....'-___ --'/ 

STROBE 

SAMPLING DATA ___ _ 

OUT DATA ______ ....In .. _-'-:' ... !-_2_bv-'-t_ .. _dat_. _____ rL 

Fig. 116 

To prevent chattering and bounce, the same key data is 
checked twice during each search, and only matching'key 
data is regarded as correct. While the search cycle is 5.5ms, 
it is extended to 16.5ms if a bounce occurs. 
KEYl~ ~'-------------
KEY' _______ -' 

STROBE 

SAMPLING 
DATAl __ ---' 

DATA' _______ ---'I1...JULJlJLJUl ____________ _ 

OUT DATA __________ ....JfLJl'-'.f .... : -'-f' ..... · ----u;""~-;;-----
- KEY2 DATA 

Fig. 117 

Key search sequence for two-key operation is the same as 
that for single key operation_ When two keys are simul­
taneously pressed, key data for the first and second keys 
are successively transferred. 

15-4 Eight-bit keyboard processor J,tPD8OC49 

Highlights 
1) Single-chip, 8-bit microprocessor. 
2) Built-in 2K x 8 bit ROM. 
3) On-chip 128K x 8 bit RAM. 
4) Interruption service capability. 
5) I/O port: 8 bits x 2 

Data bus (serving "Iso as I/O port): 8 bits x 1 
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6) Built-in clock generator. 
7) Single +2.5 to +6V power supply. 

Pin configuration 

TO Vcc 
XTALl Tt 
XTALl: P27 

RESET P26 
ss P25 

INT P24 
EA P17 
Ri) P16 

PsEN P15 
WR P14 

ALE PIa 

DBO P12 

DBl PH 
DB2 PlO 
DB3 VDD 
DB4 PROG 
DB5 P28 
DB6 P22 

DB7 P21 
vss 20 21 P20 

Fig. 118 

Pin functions 
Pl0-P17: I/O port (port 1 ) 
P20-P27: I/O port (port 2) 
DBO-DB7: Data bus 
TO, Tl: Test 
INT: Interrupt 
RD: Read 
WR: Write 
ALE. Address latch enable 
PSEN: Program store enable 
RESET: Reset 
SS: Single step 
EA: External access 
XTAL1,2: Quartz inputs 
VDD: Standby control 
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~1'K.yboard processor (8OC49) signal functions 

v· 

~' , 
~ 
~ .. i ~ .. ; rSi 

~ ~f' 

I'~ 

.~ 
; 

" , 

Pin No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

19 

20 

21 

22 

23 

24 

25 

26 

27 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Signal name 

TO 

XTAL1 

XTAL2 

AESET 

SS 

iiif 

EA 

AD 

PSEN 

WR 

ALE 

DBO 

DB7 

Vss 

P20 

P21 

P22 

P23 

PAOG 

VDD 

P10 

P13 

P14 

P15 

P16 

P17 

P24 

P25 

P26 

P27 

T1 

Vcc 

Table 44 

IN/OUT Description 

IN Data or READY signal input from the System Unit 

IN Accepts a quartz signal (6MHz) for the internal clock oscillator. 

IN Accepts a quartz signal (6MHz) for the internal clock oscillator. 

IN Initialization input of SOC49 

IN +5V 

IN CPU interrupt strobe input (STC) 

IN GND 

- N.C 

- N.C 

- N.C 

- N.C 

IN Returns signals from the keyboard. 

IN GND 

OUT Send data to the System Unit (DK) 

OUT Data enable/start signal (SAK) to CPU 

OUT Enables data send to the mouse (CTS) 

- N.C 

- N.C 

IN +5V 

OUT Strobe to the keyboard. 

OUT CAPS ind!?tor drive signal 

OUT GRAPH indicator drive signal 

OUT N.C 

- N.C 

- N.C 

- N.C 

- N.C 

- N.C 

IN Mouse data input (TXO) 

IN +5V power supply 
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16. POWER CIRUCIT 
16-1. Circuit Configuration 
(1) Block diagram 

V~ Rectifier ~ __ J~ Seri~1 11-------00 - -I . 1 regu ator -12V 

(2) The above figure, an AC input of SO/60Hz is rectifi­
ed into a DC current which is then converted into an 
alternate current of 50 kHz to produce +5 V and 
+ 12 V output voltages. For the control of the output 
voltage, the output voltage is detected and controlled 
of its pulse width to drive the transistor in the power 
switching section. As for -12 V, and AC input of 
50/60 Hz is rectified into a DC current of which 
voltage output is stabilized by the serial regulator. 

16-2. Description of the Power Supply Circuits 

(1) Rectifier circuit ____ -12V circuit 

RC2 (RCt) ,.---------, 
I I 

I 

DC29V 
(29V) 4}-AC22.5V 

(21.5V) 

u--~:~~~~-'-~I-~-~LO 
L _________ .J 

Fig. 1 Rectifier circuit 

Figure 1 shows the rectifier circuit. Input of AC local 
voltage for the power transformer is converted into the 
secondary output voltage of 22.5 V AC and rectified to 
obtain 29V DC from which deriverd +5V and +12V 
outputs. Enclosure by dotted line in Fig. 1 shows the 
-12 V rectifier circuit. 

(2) +5V power switching 

04 C9 

Fig. 2 Power switching 

In Fig. 2, S1 is connected to the base of 04 and the 
current ION flows through when 03 becomes active. 
When 03 turns inactive, the current IOFF flows 
through. So, by controlling the on/off time ratio, it 
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produces a stable voltage supply. 
Fig. 3 shows the 03 driving circuit. 
1) When 05 turns active, the current ION flows 

through in the direction shown with the solid line 
and makes Q3 and Q4 active. 

2) When 05 turns inactive, the current IOFF flows 
through in the direction shown with the broken line 
and makes Q3 and 04 reverse biased so as to delay 
speed of Q3 at the falling edge. 

Q4 
base 

+12V 

S2 

L,......;~ ___ -oOV 
Fig. 3 Driving circuit 

(3) +12V power switching 
This driving circuit performs the same as the +5V 
power switching action by means of 06. 
07 is driven by M1 (8 and 11 pins). (Fig. 4) 

(4) -12V output control 
In this circuit the unstable voltage supply from the 
power transformer is obtained the stable supply of 
-12V via the dropper. If the output is lower than the 
reference voltage, it makes the 01 base current increas­
ed so as to rise the output voltage. If it is higher, the 
base current is supplied to D1 to increase the 01 
resistance so as to restrict the output voltage. In this 
manner, the output voltage supply is maintained to a 
stable level. (Fig. 5) 

I PSP293~ 

M1 #8 and 11 pins 

o-----~-------oOV 

Fig.4 Drive circuit 

_-....... --ooV 
01 

R2 

C2 

Q------~---~--o-12V 

Fig. 5 -12V output control circuit 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


~. i 

1 [ 
f i 

II 
I 

-r I 

! 

(5) Overcurrent protect circuits 
• +5V overcurrent protect circuit 

The voltage proportionate to the output current is 
created in R24. When it becomes equal to the voltage 
difference with R15 and VR4, it starts to restrict the 
current. As this causes the output voltage to drop, it 
also reduces the R 15 and V R4 voltage. (Fig. 6) 

• +12V overcurrent protect circuit 
The voltage proportionate to the output current is 
created in R36. When it becomes equal to the voltage 
difference with VBE of Q11 (R37 voltage), it starts to 
restrict the current. As this causes the output voltage 
to drop, it also reduces the R37 voltage. (Fig. 7) 

R24 ... .1'\ 

R15 
R23 

15 

M1 PVR4 "'C9 

16 -
~ R16 

-
Fig.6 +5V overcurrent protect circuit 

R36 

R39 

161-+-...... --«: 
M2 C16 

151--+---+---' 

Fig. 7 + 12V overcurrent protect circuit 

(6) ALARM signal 

ON 

~ACI'P", OFF OFF 

i------+-----..,L4.5V 

VCC_-----'I 1 Om seC 

7msec 
1--------1 

[ALARM 
-'-'~...£....£...c...L.J __ ....J 

Fig.8 ALARM signal sequence 

+5V 
07 

,....----0. ALARM 

08 

R43 

Fig.9 ALARM signal circuit 
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The signal ALARM is a signal that has a sequence 
shown in Fig. 7. The input voltage is detected by the 
voltage which the power transformer secondary side is 
rectified, to create the signal ALARM. (Figs. 8 and 9) 
The rising edge is delayed at power on by the network 
composed of R40 and C21, and it is determined by the 
discharge of C21, R41, R42, and VR3 at power off . 

(7) Adjustments 

VR1 +5V voltage adjustment: 
5V i 0.02V 

VR2 + 12 V voltage adjustment: 
+12V i 0.05V 

VR4 +5 V output current adjustment: 
9.2 AiO.2 A 

VR3 ALARM adjustment: 5ms faster 
than 5V falling edge 

16-3 Troubleshootings 

(1) Hints and tips 
Check the following points to achieve faster trancing of 
trouble cause. 
1) Do not try to remove the printed board at first. 

Visually check open wire, contact failure, and im· 
properly soldered wire, or burnt resistor, etc. 

2) Unfasten the power input connector (V1, V2: CN5) 
and check for any failure such as a failure in the 
primary side of the power transformer. 

3) Observe the following causing in removing the 
printed board. 
• Screw tightening torque 

• Tightening torque for the screw used to secure 
electronic component with the chassis: 

4kgfcm 
• Tightening torque for other screws: 

6 kgfcm 
• Take care not to open the jumper (JP-1) that 

used between printed board. 
• Handle the insulation sheet with care. 

4) Have the following tools ready. 

• Oscilloscope 
• 200 VAC power supply regulator (SLlDAC) 
• Voltmeter (1-50 VACIVDC) 
• Ammeter (0.1-15 amperes AC/DC) 
• Dummy load (or CPU unit) 
• Power supply transformer 
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(2) Checking the trouble cause 

Check procedure Trouble phenomenon Oefective location 

(START) 
1-1. Check the + 12 V output. Check that; 

+12V output load is 0.5A. 
+5V is free load. 
-12V is free load. 

1-2. Connect the oscilloscope Set the oscilloscope to 1 V /div, 5J,Ls/div. 
to M2 -5 pin. 

2-1. Slowly increase the input Turn input OFF if the input current RC1, RC2, 03, 04, 06, 07,04, 
voltage. should exceed 1 A when it is increased 07, 08, C3, C20. 

to 10V. (012) applies to 01. 

3-1. Check if a triangle waveform Make sure that it is as shown below. M1, M2, C5, C25, F1 
is observed. If no, replace 
the parts. Otherwise, go to 

~3 • 4-1. 

~ 

4-1. While observing the wave- Connect oscilloscope probes to 06 and 05,06,07, M1, M2, 06. 
form between 06 and VCE, VCE and make sure that the waveform (012,010) applies to 01. 
increase the input voltage. appears as shown below. 

1JL~ ~ 
14 

I 28V 
.·20I'sec. 

5-1. Confirm appearance of Adjust the + 12V output voltage by means M2, 011, VR2, R36, (012, 010) 
+12V output voltage. of VR2. Clockwise turn of the VR2 applies to 01. 

increases the voltage. Short current of ; +12V is 1A. 

6-1. Check +5V output_ Check that: 
+5V output has a load of 0_2A. 
+12V output is free load_ 
-12V output is free load. 

6-2. Increase input voltage by Connect the oscilloscope and observe the M1, 04, 05, 04, 05, C9, C10. 
; 

observing the waveform waveform between 03 and VCE. 
between 03 and VCE. (See Item 4.) 

Adjust the input voltage to 22V. 
Check if oscillating_ If no, 
replace the parts. 
If yes, go to 7. 

t, 
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7·1. 

8·1. 

8·2. 

9·1. 

9·2. 

Check procedure Trouble phenomenon Defective location 

Check +5V output voltage. To adjust +5V, use the VR1, Clockwise Ml, VR1, C9, Cl0 
turn of V R 1 increases the voltage. 
Short current of +5V is 1 to 2A. 

Check -12V output. Check that: 
+5 V output has a load of 0.2 A. 
-12 V output has a load of 0.05 A. 
+ 12V output is free load. 

While observing the -12V If the output voltage of -12 V ± 15 % is RC1, 01, 02,01, Rl 
output voltage, increase the not seen after raising the input voltage 
input voltage. slowly to 16 VAC. 

Check if -12V output 
voltage produced. 
If no, replace the parts. 
If yes, go to next. 

Check the. -12 V output 
voltage. 

Check ALARM. Connect the +5V line to the ALARM pin 08,09,010,07,08,09, C20, 
in a manner shown below. C2l, VR3 

0 tIN C 
+5V 1Kn 

Then, there should appear +5 V between 
OV and ALARM pins. 

Increase the input voltage. When the input voltage is slowly increased • Do not try to manipulate VR5. 
to 18 VAC, the voltage on this pin changes • Use the memory oscilloscope 

Check if ALARM is +5V. from OV to +5V (at an input of 15VAC). when a time setup is used. 
If no, replace the parts. It needs to adjust VR5 to attain proper • Clockwise turn of V R3 makes 
If yes, to go END. adjustment of the input voltage, when three a time difference shorter 

is a problem. between AC input off a 
END ALARM. 

Internal circuit of IC(MB3759) 

OUTPUT CONTROL 

RT 

CT 

O.2V 
DEAD TIME f0 . 
CONTROL ~ 

NONINV INPUT 

INV INPUT 

NONINV INPUT 

INV INPUT 

OSC 

FEED BACK 3 ERROR AMP! 
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REFERRENCE 
REGULATOR 
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17. SELF CHECK 
17-1 Self check functions 

According to the system switch setting, the MZ-5500 
automatically provides the following self check items using 
the check programs contained in the ROM: 

Table 45 

• RAM check (system RAM) 

• ROM check (lPL ROM) 

• MFD (mini-floppy disk drives) 

The detai Is of the check items are: 
1) RAM capacity check. 
2) Data bus check 
3) Address bus check 
4) Read/write check on entire memory locations 
5) Refresh signal check 
6) Refresh check 
7) ROM check 
8) MFD read/write check 

If an error is detected through the self check, the operator 
is asked by an audible sound alarm and error message on 
the video monitor. 
During self check execution, each check stage is identified 
by a short "beep," which should not be taken as an error 
alarm. 

17-2 Check procedures 

Self checking may be done as follows: 
(1) Set section 2 of the system DIP switch (located on the 

bottom of the System Unit) to ON, with the System 
Unit left turned off. 

1 2 345 678 

D~DDDDDD 
---OFF---

Fig. 1 System DIP switch 

(2) Turn the system on. The check program will auto­
matically start running, and the total RAM capacity 
will appear first on the screen (see Fig. 2). 

I 256K. 

Fig. 2 'RAM capacity display 

(3) Each time a check result is identified to be normal, it is 
indicated by a short "beep." For example, the follow­
ing message will appear if the RAM check was passed: 

Fig. 3 Message for normal RAM check result 

-84-

(4) If an error occurred, it is alerted by a long "beep." The 
long "beep" will sound once for a RAM check error, 
twice for a ROM check error, and three times for an 
MFD check error. The pertinent error type will be 
shown on the display as shown in Fig. 4. The details of 
each .error type will be described later. Once the error 
message appears on the screen, check execution pauses 
for five seconds, then the screen is cleared and check 
execution proceeds with the next step. 

* * FEDCBA9876543210 
40000H 
ERROR 05 

I 

\. 
f 
I 
! 

Fig.4 Error message example I 
(5) When the RAM and ROM check is completed, a l 

message as shown in Fig. 5 will appear. Insert the t 
checking diskette (refer to the note below) into the . 
drive to be checked. Press the RESET switch on the ! 
front of the System Unit to start the drive check. When 
the drive check is completed, the message shown in 
Fig. 5 will appear again. If you wish to check another 
drive, remove the checking disk from the first drive and i 

insert it into the second drive, then press the RESET \ 

,w;"h. EXCHANG E DISK , 

PUSH RESET BUTTON 

Fig. 5 MFD check prompt message 

(6) When all check items are completed, turn off the; 
system, and set section 2 of the system DIP switch! 
back to the OFF position. 
Note: For the checking diskette, use a formatted ~ 

blank diskette with no write protect label I 
attached. r 

, 
17-3 Self test messages on display [ 

17-3-1 Normal message display 

Table 46 

Message Meaning I: 
RAM-OK The RAM check was okay. 

i 
ROM-OK The ROM check was okay. I: 
EXCHANGE DISK Replace the diskette with the 
PUSH RESET chec ki ng diskette and press the , 

BUTTON RESET switch. 
: 

MFD-OK The MFD test was passed. , 
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17-3-2 Error message display 

Table 47 

Message Meaning 

ERROR 00 Stack area cannot be reserved (Note 1 ) 

ERROR 01 Data bus error (Note 2) 

ERROR 02 BHE or AO error. 

ERROR 03 
Hardware error such as address line 
short circuit (Note 3). 

Hardware error such as discontinuity of 
ERROR 04 address line, or a short circuit to the 

supply or other signal line (Note 3l. 

ERROR 05 RAM error (read/write error) (Note 4). 

ERROR 06 DMAC error. 

ERROR 07 Written data was lost. 

ERROR 08 High order ROM error. 

ERROR 09 Low order ROM error. 

ERROR 10 MFD reads or writes wrong data. 

ERROR 11 M F D protect error. 

ERROR 12 MFDoread/write error. 

ERROR13 Hardware error. 

17-3-3 Other error messages 

Table 48 

Message Meaning 

"Beep" 
count 

10 

1 

1 

1 

1 

1 

1 

1 

2 

2 

3 

3 

3 

3 

*Numeral identified by an asterisk 

* * (*) is not correct (A 16 is rep re-
FEDCBA9876543210 sented by 0 l. 

30000H Error address on memory. 

17-3-4 RAM capacity message 

Table 49 

Message Meaning 

Presently existing RAM capacity (if the 

128KB displayed value does not agree with the 
(128KB, 256KB, or actual capacity, the RAM is defective or 
512KB) an error exists on address lines A 18 or 

A19. 

Note 1. If this message appears, check execution will be 
aborted. 

Note 2. Also displays the data bus on which the error 
occurred (see Fig. 6). 

Note 3. Also displays the address line on which the error 
occurred (A 16-A 1) (see Fig. 7). 

Note 4. Displays the error bit (F-O), along with the address 
(OOOOOH-70000H) (see fig. 4). 

* * FEDCBA9876543210 - (D15-DO) 

ERROR 01 

Fig.6 Error 01 Message 

* * FEDCBA9876543210 _(A16-A1) 

ERROR 03 

'Or04 

Fig. 7 Error 03 or 04 Message 
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MZ-1C32 
Printer Cable 

l = 
0 
~ 

-
0 

00 
0 1 I , 

i i 
: ' 
I ' 
o I 
o 0 

~ 
0 ~ 

CPU side 
Pin No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

18. TERMINAL VIEW OF CABLE 

CPU Side 

I'~ 
A2 (950)±50 

Al 858±50 

1 ~ 
CQ 

cO ..... @ ...... 
z 

I~ '" ~ 
~~ 

~ 

Signal Wire PRT side CPU side Signal 
name color Pin No. Pin No. name 

STROBE Orange/Red (A) 1 14 GND 

DATA1 Gray/Red (A) 2 15 GND 

DATA2 White/Red (A) 3 16 GND 

DATA3 Yellow/Red (A) 4 17 GND 

DATA4 Pink/Red (A) 5 18 GND 

DATA5 Orange/Red (B) 6 19 GND 

DATA6 Gray/Red (B) 7 20 GND 

DATA7 White/Red (B) 8 21 GND 

DATA8 Yellow/Red (B) 9 22 GND 

ACK Pink/Red (B) 10 23 GND 

BUSY Orange/Red (C) 11 24 SRES 

PE Gray/Red (C) 12 25 SELECT 

-4. ------ ----\ - - --- - --

This hole is sometimes blocked 
off at the Computer 25-way socket. 

If it is, remove PIN 13 from the 
25-way plug at the Computer end 
of the Printer lead (in any case, 
there is no connection on this pin) 

-86-

PRT Side 

( J '" ~ 

§ c5C::J 

I I 

~ 
I , 

I 
I 

I 
: , , 

II 
~ 

- ~ 

Wire PRT side 
color Pin No. 

Orange/Black (A) 19 

Gray/Black (A) 20 

White/Black (A) 21 

Yellow/Black (A) 22 

Pink/Black (A) 23 

Orange/Black (B) 24 

Gray/Black (B) 25 

White/Black (B) 26 

Yellow/Black (B) 27 

Pink/Black (B) 28 

Orange/Black (C) 31 

Gray/Black (C) 13 ---- ------
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MZ-5600 

MZ-1C33 
MZ-5500 MZ-1F02 Expantion MFD 

MFD Side Connector 
CPU Side Pin No. 

BI if] 858 ±50 

-I 
% - ~ ~ 

~ I~ i ~ 
I ...., 

",t-

S-

.. ~ '" 

I-

~ os 

:1 

'" 

A5 ~n 

B2 
(950) 

CPU side Signal Wire MFD side CPU side Signal Wire MFD side 
Pin No. name color Pin No. Pin No. name color Pin No. 

1 INDEX Gray/Red (A) 3 14 SElO Pink/Red (A) 9 

2 SEl2 White/Red (A) 5 15 SEl1 Orange/Red (A) 1 

3 SEl3 Yellow/Red (A) 7 16 GND Pink/Black (A) 6 

4 MOTOR ON Orange/Red (B) 11 17 GND Orange/Black (B) 8 

r 5 DIRECTION Gray/Red (B) 13 18 GND Gray/Black (B) 10 

6 STEP White/Red (B) 15 19 GND White/Black (B) 12 

7 WR DATA Yellow/Red (B) 17 20 GND Yellow/Black (B) 14 

8 WR GATE Pink/Red (B) 19 21 GND Pink/Black (B) 16 

9 TRACKO Orange/Red (C) 21 22 GND Orange/Black (C) 18 

10 NR PR Gray/Red (C) 23 23 GND Gray/Black (C) 20 

11 RD DATA White/Red (C) 25 24 GND White/Black (C) 22 

12 SIDE Gray/Black (A) 26 
A 

25 ~ -- -----13 READY Orange/Black (A) 24 ----- --- -- --------= 
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MZ-1C34 
RS-232C Cable 

0 
00 
0 

~o 
0 

'" = "" 

Connector A Pin No. 

Connector Wire color 
A Pin No. 

1 Orange/Red 

2 Orange/Black 

3 Gray/Red 

4 White/Red 

5 White/Black 

6 Yellow/Red 

7 Gray/Black 

8 Pink/Red 

9 Orange/Red 

10 Pink/Black 

11 Gray/Red 

12 Gray/Black 

13 -

14 Yellow/Black 

(8 
~ ~ 
~ -, 

I~ S ~ ~~ @ 

Signal Connector 
name B Pin No. 

GND 1 

SO 2 

RD 3 

RS 4 

CTS 5 

READY -

GND 7 

OR 6 

GND -

CD 8 

Cl 22 

ER 20 

- -

RT 14 

1500±50 

Open 

Connection table 

Pin Wire 
No. color 

1 Gray/Black (B) 

2 Gray/Red (B) 

3 Orange/Red (B) 

4 Pink/Red (A) 

5 Yellow/Red (A) 

6 White/Red (A) 

7 Gray/Red (A) 

8 Orange/Red (A) 

9 N.C 

10 Orange/Black (B) 

11 Pink/Black (A) 

12 Yellow/Black (A) 

13 White/Black (A) 

14 Gray/Black (A) 

15 Orange/Black (A) 

Connector B Pin No. 

Connector Wire color Signal Connector 
p.. Pin No. name B Pin No. 

15 Orange/Black ST2 15 

- - - 9 

- - - 10 

- - - 11 

- - - 12 

- - - 13 

- - - 16 

- - - 17 

- - - 18 

- - - 19 

- - - 21 

- - - 23 

- - - 24 

- - - 25 
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MZ5600 

DJ Exteries 
NO. PARTS CODE PRICE NEW PART DESCRIPTION RANK MARK RANK 

1 CCABA1015ACZB BC 0 Top cabinet 
2 DUNTK1318ACZZ ** N C Hard disk drive unit (MZ5645) 
3 LX BZ0038FCZZ AA C Screw 
4 XBBSC30P08000 AA C Screw (3X8) 
5 XWHNZ30-05080 AA C Washer 
6 PCUSSI008ACZZ AD C Cushion 
7 XBPSD40P08KOO AA C Screw (4X8K) 
8 LANGFI069ACZZ AP C Sub aMlzle 
9 HPNLCI002ACZA AL N 0 Panel (MZ5641 MZ5631 

10 
QCNW-I053ACZZ AV C Lead wire (PS-FD) (MZ5645 MZ5631 
QCNW-1056ACZZ AZ C Lead wire (PS-FD) MZ5641 

11 
XBPSD40P05KOO AA C Screw (4X5K) MZ5645 
XBPSD30P08KOO AA C Screw (3X8K) MZ5641 

12 PCUSSI0IIACZZ AE N C Cushion 
13 TLABZI050ACZA AB C Drive label , (MZ5645) 
14 LBNDJOOO4UCZZ AA C Cable band 
15 DUNT-1357ACZZ ** E MFD unit 
16 LANGTI070ACZZ AL C MFD plate 
17 TLABZ1035ACZA AB C Drive label 
18 XBPSD30P08KOO AA C Screw (3X8K) 
19 XBPSD30P06KSO AA C Screw (3 X 6KS) 
20 QCNW-I055ACZZ AG C Lead wire (CPU -CRT) 
21 QCNW 1054 AC Z Z AW C Lead wire (CPU -CRT) 
22 PCUSSI002ACZZ AA C Speaker cushion 
23 QCNCWI045ACZZ AP C Connector (5pin) 
24 QCNCWI040ACZZ AR C Din connector for colour moniter 
25 LANGT1043ACZZ AL C CPU PWB anI/le 
26 QCNCM1009ACZH AC C Connector (8pin) 
27 LSUPP1003ACZZ AB C Spacer 
28 QCNCW1021ACZZ AS C Connector (l5pin) 
29 QCNCWI023ACZZ AT C Connector (86pin) 
30 LX-BZI00IACZZ AC C Screw 
31 QCNCWI022ACZZ AU C Connector (25pin) 
32 QCNCWI029ACZZ AU C Connector (25pin) 
33 QCNCWI017ACZZ AF C Connector (8pin) 
34 QCNCM1027ACZZ AP C Connector (60pin) 
35 QCNCMI009ACZE AB C Connector (5pin) 
36 QCNCMI009ACZD AB C Connector (4pin) 
37 QCNCM1026ACZZ AK C Connector (34pin) 
38 LHLDW2334RCZZ AC C Wire holder (MZ5631) 
39 DUNT-1182ACZZ ** E CRT PWB unit (Ref. block [2]) 
41 QCNCM1025ACZZ AK C Connector (34pin) 
42 LSUPPI002ACZZ AC C Spacer 
43 QCNCMI024ACZZ AP C Connector (60pin) 
44 QCNCW0207HCZZ AK C Connector (8pin) 
45 LSUPPI00IACZZ AB C Spacer 
46 XBPSD40PI0KSO AA C Screw (4XI0KS) 
47 V S P 0 0 8 0 P 6 0 8 N AN B Speaker (P008P) 
48 PCUSGI006ACZZ A"B C Rubber cushion 
49 PHOG-I00IACZZ AC C Rubber cushion 
50 QCNCWI008AC05 AB B Connector (2pin with wires) 
51 QCNCMI009ACZB AA B Connector (2pin) 
52 QCNCM1244CCOB AC B Connector (2pin) 
53 QJAKC1001ACZZ AD C Pin iack 
54 JBTN-I001ACZA AB C Switch knob 
55 QCNW-I025ACOl AC C Lead wire (LED-CPU) 
56 DUNTK1392ACZZ ** E CPU PWB unit (Ref. block l3J) 

57 GFTAUI023ACZZ AM C ROM cover 
58 X C P S 0 4 0 P 1 2 0 0 0 AA C Screw (4X 12) 
59 QCNCWI035ACZZ AC B Connector (2pin) 
60 QCNCM1047ACZZ AD B Connector (2pin) 
61 QCNCMI048ACZZ AE B Connector (3Din) 
62 CCABAI018ACZA BC N 0 Bottom cabinet (This includes No 64) 
63 GFTAFI018ACZA AE 0 Cover (MZ5631) 
64 GLEGP1005ACZZ AB C Rubber foot 
65 PHOG-I005ACZZ AC C Protector rubber 
66 X UPS 0 3 0 P 0 6 0 0 0 AA C Screw (3X6) 
67 VRD-ST2EYI21J AA C Resistor (l/4W 1200 +5%) 
68 QPWBEI019ACZZ AB C LED PWB (W/O parts) 
69 VHPGL9PG2// 1 AC B LED (GL9PG2) 
70 CCABC1014ACZB AX 0 Operation panel (This includes No 71,72) 
71 JKNBPI006ACZA AD C Volume knob 
72 HBDGBI002ACZZ AD C "SHARP" Badge 
73 XBTSC40P06000 AA C Screw (4X6) 
74 X B P S 0 3 0 P 0 5 0 0 0 AA C Screw (3X5) 
75 X B S S 0 3 0 P 0 6 0 0 0 AA C Screw (3X6) 
76 PSLDM1005ACZZ AN C Shield Dlate 
77 QCNW-I098ACZZ AS C HO cable (A) (MZ5645) 
78 QCNW-1099ACZZ AV C HO cable (B) (MZ5645) 
79 DUNT-1341ACZZ BU E Exoantion unit (Ref. block [ID) (MZ5645) Except Europe 

-1-
Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


rn Exteries 
PARTS CODE 

NO. 77AC~ZZ7' 11 D~, 
DUNT-1309FCZZ 
L B N D J 0 ~ 7 0 A C Z'Z ", • 

: , , , 
l , , , , , , 
1 7 

i+ , 
: L--
'-', 

" 

DUNTKl 

" '-, 

L 

" , 

"" ' I'" 

DESCRIPTION 

64 

-2-

MZ5600 

': \, , 
, 
\ MZ5645 , , 
" 
~ ;2 

MZ5631 

70 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


MZ5600 

[2J CRT PWB unit 
NO. PARTS CODE PRICE NEW PART DESCRIPTION RANK MARK RANK 

1 QCNCM1009ACZD AB C Connector (4pin) 
2 QCNCM1009ACZE AB C Connector (5pin) 
3 QCNCM1026ACZZ AK C Connector (34pin) 
4 QCNCM1027ACZZ AP C Connector (60pin) 
5 QC NW-1 055 A C Z Z AG C Lead wire (CPU-CRn 
6 QPiN-0019MCZZ AA C PiniOOl 
7 RCRS-1008ACZZ AT B Crysta Ilc28. 64MHz) 
8 RCRS-1009ACZZ AT B Crystallc42.95MHz) 
9 RMPTC8334QCKJ AC B Block resistor (330KOX8 1!16W +10%) 

10 VCCCPU1HH200J AB C Capacitor 50WV 20pF) 
11 VCCCPU1HH300J AA C Capacitor 50WV 30pF) 
12 VCEAAU1CW107Q AC C Capacitor 16WV 100uF) 
13 VCKYPU1HB101K AA C Capacitor 50WV 100pF) 
14 VCKYPU1HB102K AA C Capacitor 50WV 1000pF) 
15 VCKYPU1HB221K AB C Capacitor 50WV 220pF) 
16 VCTYPU1NX104M AB C Capacitor 12WV 0.10uF) 
17 VHiHM6148P/ 6 AV B IC (HM6148P) 
18 VHiLZ90E07/ .1 BP N B IC (LZ90E07) 
19 VHiM74LSOO/ 1 AE B IC (M74LSOOP) 
20 VHiM74LS04/ 1 AE B IC (M74LS04P) 
21 VHiM74LS08/ 1 AE B IC (M74LS08) 
22 V HiM 7 4 L S 1 2 5 1 AH B IC (M74LS125P) 
23 VHiM74LS138 1 AK B IC (M74LS138P) 
24 VHiM74LS158 1 AG B IC (M74LS158P) 
25 VHiM74LS244-1 AM B ICiM'74LS244P) 
26 VHiM74LS245-1 AM B IC M74LS245P) 
27 VHiM74LS32/-1 AF B IC M74LS32PJ 
28 VH'M74LS374-1 AM B IC M74LS374P) 
29 VH M74LS51/-1 AE B IC M74LS511 
30 VH M74LS670-1 A L B IC M74LS670P) 
31 VH M74LS74/-1 AG B IC M74LS74P) 
32 VH M74LS75/-1 AE B IC M74LS75Pl 
33 VH S N 7 4 L S 1 2 2 N AH B IC SN74LS122N) 
34 VH SN74LS166N AN B IC 74LS166) 
35 VH S N 7 4 L S 2 5 7 N AG B IC SN74LS257N) 
36 VH SN74S74N 1 AF B IC SN74S74N) 
37 VH SN7400N/ 1 AG B IC SN7400) 
38 VH SN7404N/ 1 AF B IC SN7404N) 
39 VH S P 6 1 0 2 C 0 3 4 BA N B IC (SP6102C034) 
40 VH S P 6 1 0 2 C 0 3 5 BA N B IC (SP6102C035) 
41 VH TMS4416 1 5 AZ N B IC (TMS4416) 
42 VH UPD7220D 1 BS B LSI (UPD7220D) 
44 VRD ST2EY101J AA C Resistor (l/4W 1000 ±5%) 
45 VRD ST2EY10,3J AA C Resistor (l/4W 10KO ±5%) 
46 VRD S T 2 E Y 2 2 0 J AA C Resistor (l/4W 220 ±5%) 
47 VRD S T 2 E Y 3 3 4 J AA C Resistor (1/4W 330KO ±5%) 
48 VRD-SU2EY101J AA C Resistor (l/4W 1000 ±5%) 

, 

49 VRD-SU2EY331J AA C Resistor (1/4W 3300 ±5%) 
(Unit) 

901 DUNT-1182ACZZ ** E CRT PWB unit iRef. block[l]- 39) 

[3J CPU PWB unit 
NO. PARTS CODE PRICE NEW PART DESCRIPTION RANK MARK RANK 

1 LANGT1043ACZZ AL C CPU PWB angle 
2 QCNCW0207HCZZ AK C Connector (8pin) 
3 QCNCM1009ACZB AA B Connector (2pin) 
4 QCNCM1009ACZH AC C Connector (8pin) 
5 QCNCM1009ACZJ AC C Connector (10pin) 
6 QCNCW1017ACZZ AF C Connector (8pin) 
7 QCNCW1021ACZZ AS C Connector (15pin) 
8 QCNCW1022ACZZ AU C Connector (25pin) 
9 QCNCW1023ACZZ AT C Connector (86pin) 

10 QCNCM1024ACZZ AP C Connector (60oint 
11 QCNCM1025ACZZ AK C Connector (34pin) 
12 QCNCW1029ACZZ AU C Connector (25pin) 
13 QCNCW1035ACZZ AC B Connector (2oin) 
14 QCNCW1040ACZZ AR C Din connector for colour moniter 
15 QCNCW1045ACZZ AP C Connector (5pin) 
16 QCNCM1047ACZZ AD B Connector (2oin) 
17 QCNCM1048ACZZ AE B Connector (3pin) 1 
18 QCNCM1244CCOB AC B Connector (2oin) 
19 QJAKC1001ACZZ AD C Pin jack 
20 QSOCZ6418ACZZ AD C IC socket (18pin) 
21 QSOCZ6420ACZZ AE C IC socket (20pin) 
22 QSOCZ6428ACZZ AE C IC socket (28pinl 
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MZ5600 

~ CPU PWB unit 
NO. PARTS CODE PRICE NEW PART DESCRIPTION RANK MARK RANK 

23 QSOCZ6440ACZZ AG C IC socket (40pin) 
24 QSW-P1022ACZZ AF B Push switch 
25 QSW Z2002SCZZ AT B Dip switch 
26 RC KZ1018CCZZ AE C Capacitor (250WV 25pF) 
27 RC-KZ1026CCZZ AF C Ca~citor L4~F) 
28 RCill1001ACZZ AC C Coil 
29 RCRSP1003CCZZ AT B Crystal (32KHz) 
30 RCRSQ1010ACZZ AK B Crystal (14.7456MHz) 
31 RCRS-1016ACZZ AU B Crystal (24MHz) 
32 RMPTC4102QCKJ AC B Block resistor (1.0KOX4 1/16W +10%) 
33 RMPTC6331QCKB AC B Block resistor13300X6 1/8W ±10%) 
34 RMPTC8224QCMJ AD B Block resistor(220KOX8 1/16W ±20%) 
35 RMPTC8682QCKJ AD B Block resistor (6.8KOX8 1/16W +10%) 
36 RVR-Q1001ACZZ AF B Variable resistor (50KO A type slide) 
37 RVR-M1411QCZZ AM B Veristor resistor (lOKo) 
38 RVR-M2411QCZZ AP B Variable resistor (20KO) 
39 UBATN1001ACZZ AS A Battery 
40 VCCCPU1HH120J AA C Capacitor 50WV 12pF 
41 VCCCPU1HH470J AA C Capacitor 50WV 47pF 
42 VCCCPU1HH510J AB C Capacitor 50WV 51pF 
43 VCCCPU1HH560J AA C Capacitor 50WV 56pF 
44 VCCCPU1HH820J AB C Capacitor 50WV 82pF 
45 VCEAAU1CW106 AB C Capacitor 16WV 10uF 
46 VCEAAU1CW107 AC C Capacitor l6WV lOOuF) 
47 VCEAAU1CW226 AB C Capacitor l6WV nuF) 
48 VCEAAU1CW227 AC C Capacitor l6WV 220uF) 
49 VCEAAU1CW336 AB C Capacitor 16WV 33uF) 
50 VCEAAU1EW227Q AD C Capacitor (25WV 220uF) 
51 VCEAAU1EW336( AB C CapaCitor (25WV 33uF) 
52 VCEAAU1HW225( AB C Caoacitor C50WV 2.2uFl 
53 VCEAAU1HW105( AB C Capacitor (50WV 1.0uF) 
54 VCEAAU1HW335( AB C Capacitor (50WV 3.3uF) 
55 VCKYPU1HB101K AA C Capacitor (50WV 100pF) 
56 VCKYPU1HB102K AA C Caoacitor 50WV 1000pF) 
57 VCKYPU1HB121K AA C Caoacitor 50WV 120PF) 
58 VCKYPU1HB221K AB C Caoacitor 50WV 220pF) 
59 VCKYPU1HB222K AA C Capacitor 50WV 2200pF) 
60 VCKYPU1HB561K AA C CapaCitor 50WV 560pF) 
61 VCKYPU1HB681K AA C Capacitor 50WV 680PF) 
62 VCKYPU1HB682K AA C Capacitor 50WV 6800pF) 
63 VCQSTT2TS271J AD C Capacitor 150WV 270PF) 
64 VCQYKU1HM102K AA C Capacitor 50WV O.OOluF) 
65 VCQYKU1HM152K AA C Ca pacitor (50WV 1500pF) 
66 VCQYKU1HM333K AB C CapaCitor (50WV 0.033uF) 
67 VCQYKU1HM472K AA C Caoecitor C50WV 4700pF) 
68 VCQYKU1HM682K AB C Capacitor (50WV 6800pF) .-
69 VCTYPU1NX104M AB C Capacitor (12WV O.lOuF) 
70 V HOD 5 1 5 8 8 l 2 1 AB B Diode (DS1588l2) 
71 VHiAY38912/ 1 AY B IC (AY38912) 
72 VHiCX101///-1 AU B IC (CXlOl) 
73 V H i H A 1 663 2 A P 1 BH B IC (HAl6632) 
74 VHiHM6148Hl45 AV B IC HM6148Hl451 
75 VHilH0082A/-1 AR B IC lH0082A) 
76 VHilH0084A/ 1 AW B IC lHOO84A) 
77 VHiM74lS00/ 1 AE B IC M74lS00P) 
78 VHiM74lS02/ 1 AE B IC M74lS02P) 
79 VHiM74lS04/ 1 AE B IC M74lS04P) 
80 VHiM74lS08/ 1 AE B IC (M74lS08) 
81 VHiM74lS10/ 1 AE B IC (M74lS10P) 
82 VHiM74lS11/ 1 AE B IC CM74lS11P) 
83 VHiM74lS123 1 AG B IC (M74LS123) 
84 VHiM74lS125 1 AH B IC (M74lS125P) 
85 VH"M74lS132 1 AH B IC CM74lS132P) 
86 VH M 7 4 l S 1 3 8 1 AK B IC (M74LS138P) 
87 VH M 7 4 l S 1 3 9 1 Al B IC M74LS139P) 
88 VH M74lS14/ 1 AM B IC M74LS14P) 
89 VH M 7 4 l S 1 5 1 1 AK B IC M74LS151) 
90 VH M 7 4 l 5 1 5 7 1 AK B IC M74lS157P 
91 VH M 7 4 l S 1 5 8 1 AG B IC M74lSl58P 
92 VH M 7 4 l S 1 6 3 1 AH B IC M74lSl63P 
93 VH M 7 4 l 5 1 6 4 1 AH B IC M74lSl64P 
94 VH M 7 4 l S 1 7 3 1 AG B IC (M74lSl73P 
95 VH M74lS174 1 AK B IC (M74lS174P 
96 VH M74lS175 1 AG B IC (M74lSl75P 
97 VH M74lS20/ 1 AE B IC (M74lS20P) 
98 VH SN74lS21 1 AE B IC (SN74lS2lN) 
99 VHiM74lS245 1 AM B IC (M74lS245P) 

100 VHiM74lS257 1 AQ B IC (M74lS257P) 
101 VHiM74lS27/ 1 AF B IC (M74lS27) 
102 VHiM74lS30/ 1 AE B IC CM74lS30P) 
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MZ5600 

[JJ CPU PWB unit 
NO. PARTS CODE PRICE NEW PART DESCRIPTION RANK MARK RANK 
103 VHiM74LS32/-1 AF B IC M74LS32P) 
104 VHiM74LS365-1 AF B IC M74LS365P) 
105 VHiM74LS367-1 AH B IC M74LS367P) 
106 VHiM74LS373-1 AM B IC M74LS373P) 
107 VHiM74LS393-1 AN B IC M74LS393P) 
108 VH·M74LS74/ 1 AG B IC M74LS74P) 
109 VH M74LS86/ 1 AF B IC M74LS86P) 
110 VH NE555/// 1 AG B IC (NE555) 
III VH RP5C01// 1 AV B IC (RP5C01) 
112 VH S N 7 4 L S 0 0 1 AE B IC (SN74LSOONJ 
113 VH SN74LS541N AP B IC (SN74LS541 N) 
114 VH SN7404N/-1 AF B IC (SN7404N) 
115 VH SN7406N/-1 AG B IC (SN7406N) 
116 VH SN7438N/-1 AF B IC HD7438P) 
117 VHISN75188N-1 AM B IC SN75188N) -
118 VH SN75189A-1 AP B IC SN75189AN) 
119 VH TA7313AP-1 AL B IC TA7313AP) 
120 VH UPD765//-1 BK B IC UPD765) 
121 VH UPD8255/-1 AV B LSI (UPD8255) 

122 VH 2764//AC63 BK N B IC 2764 
VH 2764//AC64 BK N B IC 2764 

123 VH 4164-150-H AZ B IC 4164 
124 VH 8086//// 2 BN B IC 8086 
125 VH 8 2 3 7 A 5M N BC B IC 8237A5MN) 
126 VH 8259A/// 1 AT B LSI (8259A) 
127 VH 8284A/// 1 AY B LSI (8284A) 
128 VH 8288//// 1 BG B LSI (8288) 
129 VC Y P U 1 E X 4 7 2 F AA C Capacitor (25WV 4700pF) 
130 VRD-ST2EY101J AA C Resistor (1/4W 1000 ±5%) 
131 VRD-ST2EY102J AA C Resistor (1/4W 1KO ±5%) 
132 VRD-ST2EY103J AA C Resistor n/4W 10KO +5%) 
133 VRD S T 2 E Y 1 0 4 J AA C Resistor 1/4W 100KO ±5%) 
134 VRD-ST2EY122J AA C Resistor 1/4W 1.2KO +5%) 
135 VRD-ST2EY221J AA C Resistor 1/4W 2200 +5%' 
136 VRD-ST2EY223J AA C Resistor 1/4W 22KO +5% 
137 VRD S T 2 E Y 3 3 1 J AA C Resistor 1/4W 3300 +5% 
138 VRD S T 2 E Y 3 3 2 J AA C Resistor 1/4W 3.3KO +5° ,) 
139 VRD S T 2 E Y 3 3 3 J AA C Resistor 1/4W 33KO ±50 

140 VRD S T 2 E Y 3 9 2 J AA C Resistor 1/4W 3.9KO ±5 ,) 
141 VRD S T 2 E Y 4 7 1 J AA C Resistor 1/4W 4700 ±59i 
142 VRD S T 2 E Y 4 7 2 J AA C Resistor (lj4W 4.7KO +5%) 
143 VRD S T 2 E Y 4 7 3 J AA C Resistor (1/4W 47KO ±5%) 
144 VRD S T 2 E Y 5 6 1 J AA C Resistor (1/4W 5600 ±5%) 
145 VRD S T 2 E Y 1 8 3 J AA C Resistor (1/4W 18KO ±5%) 
146 VRD-ST2EY563J AA C Resistor 1/4W 56 KO +5%) 
147 VRD-ST2EY682J AA C Resistor 1/4W 6.8KO +5 %) 
148 VRD-SU2EY121J AA C Resistor 1/4W 1200 +5%' 
149 VRD S U 2 E Y 1 5 2 J AA C Resistor 1/4W 1.5KO +5 I) 

150 VRD S U 2 E Y 2 2 4 J AA C Resistor 1/4W 220KO +5 16) 
151' VRD S U 2 E Y 2 4 1 J AA C Resistor 1/4W 2400 +5 
152 VRD S U 2 E Y 3 9 1 J AA C Resistor 1/4W 3900 +5 
153 VRD S U 2 E Y 4 7 0 J AA C Resistor 1/4W 470 ±5° 
154 VRD S U 2 E Y 5 1 1 J AA C Resistor 1/4W 5100 +5 ~) 
155 VRD S U 2 E Y 5 6 0 J AA C Resistor (1/4W 560 ±5')j 
156 VRD S U 2 E Y 6 8 0 J AA C Resistor (1/4W 680 ±5%) 
157 VRD S U 2 E Y 6 8 1 J AA C Resistor n/4W 6800 +5%) 
158 VRD S U 2 E Y 7 5 0 J AA C Resistor JJ/4W 750 +5%) 
159 VRD-SU2EY821J AA C Resistor 1/4W 8200 +5%) 
160 VRD-SU2EY824J AA C Resistor 1/4W 820KO +59;) 
161 VRD-ST2EY123J AA C Resistor 1/4W 12KO +5%' 
162 VRN-RT2EK153F AB C Resistor 1/4W 15KO +1%' 
163 VRN-RT2EK203F AB C Resistor 1/4W 20KO +1%' 
164 VRN R T 2 E K 5 1 3 F AB C Resistor 1/4W 51KO +1%' 
165 VS2SA673 D/ 1 AC B Transistor 2SA673) 
166 VS2SA733 // 1 AD B Transistor 2SA733) 
167 VS 2 SC 1 317 S 1 AC B Transistor 2SC1317) 
168 VS2SC641KC/ 1 AE B Transistor 2SC641 KC) 
169 VS2SC945/// 1 AD B Transistor (2SC945) 
170 VS2SK168-//-1 AD B FET {2SK1681 
171 XBPSM30P04KOO AA C Screw (3X4Kl 
172 XBPSM30P10KOO AA C Screw (3X10K) 

(Unit) 
901 DUNTK1392ACZZ ** E CPU PWB unit (Ref. block iIl-56) 
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MZ5600 

[!J Key PWB unit 
NO. PARTS CODE PRICE NEW PART DESCRIPTION RANK MARK RANK 

1 QCNCW1007ACZZ AE N C Connector (18pin) 
2 QCNCM1009ACZi AC C Connector (9pin) 
3 QCNCW1018ACZZ AF C Connector (Spin) 
4Q C N C W 1 3 0 0 C CID AD C Connector (l4oin) 
5 QSOCZ6440ACZZ AG C IC socket (40Din) 
6 RCRS-1004ACZZ AG B Crvstal (6MHZ) 
7 RMPTC8333QCKJ AD B Block risistor (33KOX8 1/16W +1~) 
8 VCCCPU1HH100D AA C Caoacitor 50WV 10oF) 
9 VCEAAU1CW336Q AB C Caoacitor 16WV 33uF) 

10 VCEAAU1EW475Q AB C Caoacitor 25WV 4.7uF) 
11 VCKYPU1HB681K AA C Caoacitor 50WV 68OoF) 
12 VCTYPU1NX104M AB C Caoacitor 12WV 0.10uF) 
13 VHDDS1588L2 1 AB B Diode (DS1588L2) 
14 VHiM74LS05/ 1 AE B IC (M74LS05) 
15 VHiM74LS14/ 1 AM B IC (M74LS14P) 
16 VHiTC4514BP 1 AN B IC (TC4514BP) 
17 VHi8749//AC31 BS N B IC (8749) 
18 VRD-ST2EY100J AA C Resistor 1/4W 100 +5%) 
19 VRD-ST2EY101J AA C Resistor 1/4W 1000 +5%) 
20 VRD-ST2EY102J AA C Resistor 1/4W 1KO +5%) 
21 VRD-ST2EY104J AA C Resistor 1/4W 100KO +5~) 
22 VRD-ST2EY121J AA C Resistor 1/4W 1200 +59 
23 VRD-ST2EY222J AA C Resistor 1/4W 2.2KO +5 %) 
24 VRD-ST2EY333J AA C Resistor 1/4W 33KO ±5 
25 VRD ST2EY472J AA C Resistor 1/4W 4.7KO +5 ,) 
26 VRD S T 2 E Y 6 8 1 J AA C Resistor 1/4W 6800 +59 
27 VRD ST2EY682J AA C Resistor (1/4W 6.8KO ±5 ,) 
28 VS2SC945/// 1 AD B Transistor (2SC94S) 

(Unit) 

901 
DUNTK1384ACZZ BV E KeyPWB unit (MZ1Kll) (English only) (Ref. block [5]-11) 
DUNTK1395ACZZ BV E Kev PWB unit (MZ1K09 MZ1K10l (Exceot English) (Ref. blockJ5I-ll) 
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MZ5600 

[5J Keyboard unit (MZIK09,MZIKIO,MZIKll) 
NO. PARTS CODE PRICE NEW PART DESCRIPTION RANK MARK RANK 

1 CCABB1012ACZA AT N D Top cabinet (This includes No 2 3 S) 
2 GCOVH1004ACZZ AC D cover ~late S 
3 GCOVH1003ACZZ AD D cover Dlate B 
4 TLABZ1029ACZA AB C Power label 
5 HBDGB1002ACZZ AD C "SHARP" Badge 
6 QCNW 1052ACZZ AY C Cable 
7 QCNCW1 0 18ACZZ AF C ConnectOr (Spin) 
8 QCNCM1009ACZi AC C Connector (9pin) 
9 QCNCW1300CC1D AD C Connector (14pin) 

10 QCNCW1007ACZZ AE N C Connector ClBDin) 

11 
DUNTK1384ACZZ BV E KeyPWB unit (MZIKIl) (English only) (Ref. block !AI) 
DUNTK1395ACZZ BV E Key_PWB unit (MZIK09 MZIK10) (Except English) (Ref. block !AI) 

12 XBPSM30P06KSO AA C Screw.(3 x 6KSl 
13 X U P SC 30 PlO 0 0 0 AA C Screw (3XIO) 
14 GLEGP1001CCZZ AB C Lubber foot 
15 GSTN-101SACZA AF N C Staad 
16 CCABA1010ACZA AU N D Bottom cabinet (This includes No141S) 
17 PSLDM1004ACZZ AM D Shield plate 

101 o 0 P K C L 1 0 9 0 3 Z AH B Push switch 
102 o 0 P K C L 1 090 1 Z AH B Push switch 
103 00 P KC L 1 0 0 0 4 Z AH B Push switch 

104 
00P08KC392A// BK N C Panel (English only) 
00P08KC275B// BK N C Panel (Except English) 

105 00P16KC004A// AG C Guide 
106 00P16KF006A// AG C Guide pin 
107 00P19KC003A// AE C Lever holder 
108 00P21KC013A// AE C Lever 
109 00P21KC006A// AN C Levercl2~ 
110 00P21KC005A// AK C Lever (1. 7S) 
111 00P21KC007A// AN C Lever (B) 

112 00P24KC032A// AN C Spacer 
113 00P24KC027A// AK C Spacer 
115 00P4D07177A// AK N B Diode (GL-9PR2) 

116 
00PKCLl1902 Z AL N B Push switch (English only) 
00PKCLl1901 Z AP N B Push switch (Except English) 

117 X B P S D 3 0 P 0 4 000 AA C Screw (3X4) 
120 00P29KF006B// AK C Lead wire 
121 00P29KC049A// AK C Lead wire 
122 00P23KF001A// AC C Subplate 
123 00P25KF008A// AC C Shield plate 
124 00P13KF015A// AB C Terminal 
125 00P24KC015N// AD C Spacer 
126 00P21KCOOBA// AK N C Lever (3) . {ExcE!P.t EnglistIL 
150 VHD1S2075K/-1 AB 8 Diode cl1 S207SKl 
201 o 0 P C 5 K C 0 8 3 0 0 1 AK N C Key top 
202 o 0 P C 5 K C 0 8 3 002 AK N C Key top 
203 o 0 P C 5 K C 0 8 3 003 AK N C Key top 
204 o 0 P C 5 K C 0 8 3 004 AK N C Key top 
205 o 0 P C 5 K C 0 8 3 0 0 5 AK N C Key top 
206 o 0 P C 5 K C 0 8 3 0 0 6 AK N C Key top 
207 00 PC 5 KC 0 B 3 0 0 7 AK N C Key top 
208 o ~P C 5 K C 0 8 3 0 0 8 AK N C Key top 
209 o 0 P C 5 K COB 3 009 AK N C Key top 
210 o 0 P C 5 K COB 3 0 1 0 AK N C Key top 
211 o 0 P C 5 K C 0 8 3 0 1 1 AK N C Key: top 
212 00P84E1C41001 AQ N C Key.toJl. 

213 
o 0 P 8 6 N 1 C 5 2 044 AK N C Key top .iFrench only: 
o 0 P 8 6 N 1 C 5 2 0 0 1 AK N C Key top (Except French 

214 
o 0 P 8 6 N 1 C 5 2 045 AK N C Key top (French only 
00PB6N1C52014 AK N C Key top (Except French 
o 0 P 8 6 N 1 C 5 2 046 AK N C Key top (French 

215 00P86N1C52023 AK N C Key top (Germany) 
o 0 P 8 6 N 1 C 5 2 0 7 4 AK N C Key top (English) 

216 
00P86N1C52047 AK N C Key top (French only) 
00P86N1C52004 AK N C Key top (Except French) 

217 
o 0 P 8 6 N 1 C 5 2 048 AK N C Key top (French only) 
o 0 P 8 6 N 1 C 5 2 0 0 5 AK N C Key top (Except French) 

218 
o 0 P 8 6 N 1 C 5 2 049 AK N C Key.tol>. .iFrench only} 
o 0 P 8 6 N 1 C 5 2 0 1 5 AK N C Kev top (Exctmt FrenctIL 
o 0 P 8 6 N 1 C 5 2 0 5 0 AK N C Key top (French 

219 o 0 P 8 6 N 1 C 5 2 0 2 4 AK N C Key top (Germani 
o 0 P 8 6 N 1 C 5 2 0 1 6 AK N C Key top (Enlllish 

220 
o 0 P 8 6 N 1 C 5 2 0 5 1 AK N C Key top (French onli 
o 0 P 8 6 N 1 C 5 2 0 1 7 AK N C Key top (Except French 

221 
o 0 P 8 6 N 1 C 5 2 0 7 B AK N C Key top (French only 
o 0 P 8 6 N 1 C 5 2 0 1 8 AK N C Key top (Except French 
00PB6N1C52053 AK N C Key top (French 

222 o 0 P B 6 N 1 C 5 2 0 2 5 AK N C Key top (Germany 
o 0 P B 6 N 1 C 5 2 0 1 9 AK N C Key top (English) 

223 o 0 P B 6 N 1 C 5 2 054 AK N C Key: top (French) 
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[ID Keyboard unit (MZIK09,MZIKIO,MZIKll) 
NO. PARTS CODE PRICE NEW PART DESCRIPTION RANK MARK RANK 

223 o 0 P 8 6 N 1 C 5 2 0 2 6 AK N C Key top (Germany) 
o 0 P 8 6 N 1 C 5 2 020 AK N C Key top (English) 
00P86NIC52011 AK N C Key top (French) 

224 o 0 P 8 6 N 1 C 5 2 0 2 7 AK N C Key top (Germany 
o 0 P 8 6 N 1 C 5 2 0 2 1 AK N C Ke~top. (Enszlish 

225 o 0 P 8 6 N 4 C 5 206 1 AK N C K~ toP. (Enlllish only 
o 0 P 8 6 N 1 C 5 2 028 AK N C K~tQP. (Except Enszlish 

226 o 0 P 8 1 V 3 C 4 100 1 AQ N C K~tQP 
227 o 0 P 8 2 F 5 C 4 1 001 AQ N C Kev tOD 

228 o 0 P 8 6 N 2 C 5 202 0 AK N C ~t~ (French only) 
o 0 P 8 6 N 2 C 5 2 001 AK N C ~t~ (Except French) 

229 o 0 P 8 6 N 2 C 5 2 0 1 7 AK N C K~t~ (French only) 
o 0 P 8 6 N 2 C 5 2 002 AK N C Key top (Except French) 

230 o 0 P 8 6 N 2 C 5 2 0 0 3 AK N C Key top 
231 o 0 P 8 6 N 2 C 5 2 0 0 4 AK N C Key top 
232 o 0 P 8 6 N 2 C 5 2 0 0 5 AK N C K~top 

233 o 0 P 8 6 N 2 C 5 2 0 1 7 AK N C Key top (Germany only) 
o 0 P 8 6 N 2 C 5 2 0 0 6 AK N C Key top (Except Germany) 

234 o 0 P 8 6 N 2 C 5 2 007 AK N C Key top 
235 o 0 P 8 6 N 2 C 5 2 0 0 8 AK N C Key top 
236 o 0 P 8 6 N 2 C 5 2 0 0 9 AK N C Key top 
237 o 0 P 8 6 N 2 C 5 2 0 1 0 AK N C K~tqp 

o 0 P 8 6 N 2 C 5 2 0 2 6 AK N C K~ top (French 
238 o 0 P 8 6 N 2 C 5 2 0 1 8 AK N C Key top {Germany 

o 0 P 8 6 N 2 C 5 2 0 1 6 AK N C Keytqp (Enlllish 
o 0 P 8 6 N 2 C 5 2 027 AK N C K~t~ (French 

239 o 0 P 8 6 N 2 C 5 2 0 1 9 AK N C K~t~ (Germany) 
o 0 P 8 6 N 2 C 5 2 0 1 1 AK N C Key top (English) 

240 o 0 P 8 0 M 4 C 4 1 001 AQ N C K~t~ 
241 o 0 P 8 6 N 3 C 4 1 096 AK N C Key top 
242 o 0 P 0 2 K COO 9 0 0 1 AQ N C Key top 

243 o 0 P 8 6 N 3 C 5 2 0 2 1 AK N C Key top (French only) 
o 0 P 8 6 N 3 C 5 2 0 0 1 AK N C Key top (Except French) 

244 o 0 P 8 6 N 3 C 5 2 0 0 2 AK N C Key top 
245 o 0 P 8 6 N 3 C 5 2 0 0 3 AK N C Key top 
246 o 0 P 8 6 N 3 C 5 2 0 0 4 AK N C Key top 
247 o 0 P 8 6 N 3 C 5 2 005 AK N C K~tQQ 
248 o 0 P 8 6 N 3 C 5 2 0 0 6 AK N C K~tQQ 
249 o 0 P 8 6 N 3 C 5 2 0 0 7 AK N C K~tQQ 
250 o 0 P 8 6 N 3 C 5 2 0 0 8 AK N C K~tQQ 
251 o 0 P 8 6 N 3 C 5 2 0 0 9 AK N C Key top 

o 0 P 8 6 N 3 C 5 2 0 2 2 AK N C Key top (French) 
252 o 0 P 8 6 N 3 C 5 2 0 1 8 AK N C Key top (Germany) 

o 0 P 8 6 N 3 C 5 2 0 1 5 AK N C Key top (English) 
o 0 P 8 6 N 3 C 5 2 048 AK N C Key top (French) 

253 o 0 P 8 6 N 3 C 5 2 0 1 9 AK N C Key top (Germany) 
o 0 P 8 6 N 3 C 5 2 0 1 6 AK N C Key top (Enlllish 
o 0 P 8 6 N 3 C 5 2 047 AK N C Key top (French 

254 o 0 P 8 6 N 3 C 5 2 0 2 0 AK N C Key top {Germany 
o 0 P 8 6 N 3 C 5 2 0 1 7 AK N C K~top (Enlllish 

255 o 0 P 8 3 L 8 C 4 100 1 AQ N C K~top 
o 0 P 8 6 N 4 C 5 2 0 0 1 AK N C Key top (Enlllish) 

256 o 0 P 8 6 N 4 C 5 2 0 2 0 AK N C Key to-'p (French) 
o 0 P 8 6 N 4 C 5 2 0 1 5 AK N C K~to-,,- (Germany) 

257 o 0 P 8 6 N 4 C 5 2 0 0 2 AK N C Key top 
258 o 0 P 8 6 N 4 C 5 2 0 0 3 AK N C K~to-,,-
259 o 0 P 8 6 N 4 C 5 2 0 0 4 AK N C Key top 
260 o 0 P 8 6 N 4 C 5 2 0 0 5 AK N C Key top 
261 o 0 P 8 6 N 4 C 5 2 0 0 6 AK N C Key top 

262 o 0 P 8 6 N 4 C 5 2 041 AK N C Key top (French only) 
o 0 P 8 6 N 4 C 5 2 0 0 7 AK N C K~to-.p Exceot French) 
o 0 P 8 6 N 4 C 5 2 0 0 8 AK N C K~ top (English) 

263 o 0 P 8 6 N 4 C 5 2 042 AK N C K~top (French) 
o 0 P 8 6 N 4 C 5 2 0 1 6 AK N C K~top (GermanY 
o 0 P 8 6 N 4 C 5 2 0 0 9 AK N C K~top (Enlllish 

264 o 0 P 8 6 N 4 C 5 2 043 AK N C K~tQQ (French 
o 0 P 8 6 N 4 C 5 2 0 1 7 AK N C Key top (Germany 
o 0 P 8 6 N 4 C 5 2 0 1 0 AK N C Key top (English) 

265 o 0 P 8 6 N 4 C 5 2 044 AK N C Key top (French) 
o 0 P 8 6 N 4 C 5 2 0 1 8 AK N C Key top (Germany) 

266 o 0 P 8 6 N 4 C 5 2 0 1 4 AK N C Key top (English only) 

267 o 0 P 8 1 T 8 C 4 1 002 AQ N C Key top (English only) 
o 0 P 8 0 M 2 C 4 100 1 AQ N C Key top (Except English) 

268 o 0 P 8 6 N 5 C 4 1 001 AK N C Key top 
269 o 0 P 0 2 K COO 9 0 0 2 AQ N C Key top 
270 o 0 P 8 0 L 7 C 5 2 000 AQ C Key top 

27l OOPKB34884D// AK N C K~ top (English only) 
o 0 P 8 6 N 5 C 4 1 002 AK N C Key top (Except English) 

272 o 0 P C 5 K C 0 8 3 0 1 2 AK N C K~tQQ 
273 o 0 P C 5 K C 0 830 1 3 AK N C Key top 
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MZ5600 

[ID Keyboard unit (MZI K09,MZI KIO,MZI KII) 
NO. PARTS CODE PRICE NEW PART DESCRIPTION RANK MARK RANK 
274 o 0 P 8 6 N 1 C 4 100 1 AK N C Key top 
275 o 0 P 8 6 N 1 C 4 1 002 AK N C Key top 
276 o 0 P 8 6 N 2 C 4 100 1 AK N C Key top 
2n o 0 P 8 6 N 2 C 4 1 002 AK N C Key top 
278 o 0 P 8 1 T 7 C 4 100 1 AQ N C Kev top 
279 o 0 P 8 6 N 4 C 4 100 1 AK N C Kev top 
280 o 0 P 8 6 N 4 C 4 1 002 AK N C Kev top 
281 00P81T9C41001 AQ N C Kev top 
282 o 0 P 8 6 P 7 C 4 1 000 AK N C Kev top Half key blank 
283 o 0 P 8 6 P 7 C 4 1 000 AK N C Key top Half key blank 
284 o 0 P 8 6 P 7 C 4 1 000 AK N C Key top Ha If key blank 
285 o 0 P 8 6 P 7 C 4 1 000 AK N C Key top Half key blank 
286 o 0 P 8 6 N 1 C 4 1 003 AK N C Key top 
287 o 0 P 8 6 N 1 C 4 1 004 AK N C Key top 
288 o 0 P 8 6 N 1 C 4 1 005 AK N C Key tQJ:L 
289 o 0 P 8 6 N 1 C 4 1 006 AK N C Key top 
290 o 0 P 8 6 N 2 C 5 2 0 1 3 AK N C Key top 
291 o 0 P 8 6 N 2 C 5 2 0 1 4 AK N C Key top 
292 o 0 P 8 6 N 2 C 5 2 0 1 5 AK N C Key tQJ:L 
293 o 0 P 8 6 N 2 C 4 1 003 AK N C Key top 
294 o 0 P 8 6 N 3 C 5 2 0 1 3 AK N C Key top 
295 o 0 P 8 6 P 6 C 5 2 0 0 1 AK N C Key top 
296 o 0 P 8 6 N 3 C 5 2 0 1 4 AK N C Key top 
297 o 0 P 8 6 N 3 C 4 1 097 AK N C Key top 
298 o 0 P 8 6 N 4 C 5 2 0 1 1 AK N C Key top 
299 o 0 P 8 6 N 4 C 5 2 0 1 2 AK N C Key top 
300 o 0 P 8 6 N 4 C 5 2 0 1 3 AK N C Key top 
301 o 0 P 8 1 U 5 C 4 100 1 AQ N C Key top 
302 o 0 P 8 6 N 5 C 5 2 001 AK N C Key top 
303 o 0 P 8 6 N 5 C 5 2 002 AK N C Key to~ 
304 o 0 P 8 6 N 5 C 5 2 003 AK N C Key top 

400 
TLABZI031ACZZ AE C Function Label (MZl Kll) (English only) 
TLABZ1040ACZZ AE C Function label (MZIK09 MZIKIO) (Except English) 

401 TiNSE1175ACZZ BS N D I nstruction book (MZl Kll) (English) 
402 SPAKA1004ACZZ AG N D Packinll cushion for lost,Book 
403 SPAKA1009ACZZ AB D Packinll sleeve for cable 
404 SPAKA1413ACZZ AD N D Packing cushion 

SPAKC1362ACZZ AL N D Packing case (for MZl K09) (Germany) 
405 SPAKC1364ACZZ AL N D Packing case (for MZl Kl 0) (French) 

SPAKC1516ACZZ AM N D Packing case (for MZl Kl1) (Enlllish) 
406 SSAKAOO01SCZZ AA D Vinyl bag (200X300BII) 
407 SSAKA3630QCZZ AB D Vinyl bag (For key) (320X6901llll) 

(Unit) 
QSW-K1025ACZZ BR N E Keyboard switch unit(MZ1K09) (Germany) (No 101-126201-304) 

901 QSW K 1 0 2 6 A C Z Z BR N E Keyboard switch unit(MZ1 Kl 0) (French) (No 101-126201-304) 
QSW KI029ACZZ BR N E Keyboard switch unit(MZ1 Kll) (English) (No 101-126201-304) 
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MZ5600 

[5J Keyboard unit (MZI K09,MZI KIO,MZI KII) 

Key top layout 
201 1 202 1 203 1 204 1 205 1 206 1 207 1 208 1 209 1 210 1 

2111 2721 273 1 282 1 283 1 284 1 285 1 

2741 275
1 

286
1 

287
1 

288
1 

289
1 

276
1 

2771 291
1 

292
1 

293
1 

278
1 

295
1 

296
1 

297
1 

279
1 

280
1 

300 301 

281
1 

304 

* Figure means refer number on the parts list. 
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MZ5600 

[ID Power supply (PRl.) unit 
NO. PARTS CODE PRICE NEW 

RANK MARK 
1 XBPSD30P05000 AA 
2 QTANN1004ACZZ AE N 
4 HPNLC1007ACZZ AN 
5 QCNW-1082ACZZ AC 
6 PSPAN1007ACZZ AB N 
7 QSOCZ2027SCZZ AK 
8 XBBSD30P06000 AA 
9 LANGT1051ACZZ AH 

10 DUNTK1283ACZZ AU 
11 QCNW-1072ACZZ AL 
12 QCNW-1077ACZZ AE 
13 QSW-C9240QCZZ AP 
14 QCNW-1078ACZZ AE 
15 HPNLC1006ACZZ AE 
16 LCHSM1014ACZZ AP 
17 XBPSD50P08000 AA 
18 RTRNP1004ACZZ BQ N 
19 XBPBZ40P06KOO AA 
20 XBPSD30P06KSO AA 
21 LANGT1052ACZZ AG 
22 XBPSD40P40000 AA 
23 XWHSD40-08100 AA 
24 NFANP1006ACZZ BG 

100 QCNCM2191SCZZ AG 
101 QFS-A1002CCZZ AE 
102 QFSHA1002CCZZ AB 
103 RC-CZ1002ACZZ AD N 
104 RC i L F 1 0 0 1 AC Z Z AH N 
105 VCE9HE2EP104K AK N 

4 

/ 

j 

13 

PART 
RANK 

C 
C 
D 
C 
C 
C 
C 
C 
E 
C 
C 
B 
C 
D 
C 
C 
B 
C 
C 
C 
C 
C 
C 
B 
A 
C 
C 
C 
C 

DESCRIPTION 

Screw (3X5) 
Earth terminal 
AC switchpanel 
Earth wire 
Soacer 
AC socket (CM3) 
Screw (3X6) 
PWB angle 
Power supply (PR 1.) unit(200V) 
Lead wire 
Lead wire (200V) 
Seesaw switch 
Lead wire (200V) 
Switch panel 
Power slJPJlly ind chassis 
Screw 
Power transformer 
Screw (4X6K) 
Screw (3 X 6KS) 
Fan aagle 
Screw_(4X40) 
Washer 
DC Fan 
Connector13Jlilll 
Fuse (250VI2A) 
Fuse holder (F 211P) 
Capacitor for lime bypass (2200pF) 
Coil 
Capacitor (250WV O.I.uF) 

19 
12 

18 

-11-
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MZ5600 

rn Power supply (SEC.) unit 
NO. PARTS CODE- PRICE. NEW PART DESCRIPTION RANK MARK RANK 

1 OAE10646448// AQ N C Angle 
2 OAE10675613// AT N C Cable (2tfor in I>UU4P) 
3 OAE10646435// BK N C Chassis 
4 OAE10432908// AE C Clip 
5 OAE10447100// AE C Fixing metal 
6 o A E 1 0 6 7 5 8 6 2LL BB N C Cable Cl) for out put (4PX2) 
7 OAE23594924// AC C Bushing 
8 OAE10566366// AC C Model label 
9 OAE10447113// AC C Insulator 

10 OAE20661342// AK N C Connector 
II OAE10453026// AD N C Insulator 
12 OAE10480387// AE C Insulator (1) 
13 OAE23605211// AE N C Terminal 
14 OAE20568380// AG N C PC Joiner 
50 OAE20661339// AG N C Band 
51 OAE10452973// AK N C Holder 
52 OAE10647201// AK C Cable 

101 OAE30276973// AS N B IC (MB3759M) [M1 M2] 
102 OAE30362049// AM B Transistor (2SC2562 0) (Ql] 
103 OAE30263025// AD B Transistor12SC1B15 'Tl [02.08.09.010.011 ] 
104 OAE30258784// AX B Transistor (2SC2750 II ~3J 
105 OAE30221546// AG B Transistor (2SC2655 - Y) ~4] 
106 OAE30279844// AK B Transistor (2SA1 020-Yl [05.07.012] 
107 OAE30247863// AR N B Transistori2SC2334-0~ [06] 
108 OAE30261661// AD N B Zener diode (HZ12L-31) [01] 
109 OAE30258852// AY N B Diode 15SB04M) [04] 
llO OAE30121947// AE B Diode IS2348H) [05] 
III OAE30269430// AY 8 Diode S10SC4M) [06] 
112 VHD1S2076A/-1 AB 8 Diode lS2076A-FEC) [07 DB] 
113 OAE30362081// AD 8 Zener Diode (HZ7L C2) [09010] 
114 OAE30501004// AK 8 Diode Cl D4B42) . lRC1] 
115 OAE30530431// BG N B Diode (S25V810) [RC2] 
116 OAE30202947// AG C Capacitor (50ULB330 -M) [Cl] 
117 OAE30200693// AE N C Capacitor (25ULBI00 M) [C2 C1B] 
118 OAE30523370// AP C C;macitorlKM50VRSNl OOOOHR~ [C3 C22] 
119 OAE30129460// AC C Capacitor (50F2S103Kl (C4,C7 C12 C14 C2]] 
120 OAE30170532// AC C C~citor 50F2S222K1 [C5] 
121 OAE30119991// AC C C8jl<:Icitor 001048471 K50V). [C6 C13] 
122 OAE30120524// AC C Capacitor 50F2S223Kl [CB] 
123 OAE30227249// AK C Capacitor 10ULB3300-M) [C9] 
124 OAE30165576// AF C C~citor 10ULBI000-M) [C10] 
125 OAE30143572// AC C Capacitor 50F2S102K) [Cll] 
126 OAE30120618// AD C Capacitor 50F2S104K) [CI5C23C25] 
127 0-AE30170008// AF C Capacitor 25UL8330-M) [C16 C17 C24] 
128 OAE30182562// AD C Capacitor 50ULB22-M) [C19 C21 C2B] 
129 OAE30169640// AC N C Capacitor 50ULB4R7 N) [C20] 
130 OAE30120540// AC C Capacitor (50F2S333K) [C26] 
131 OAE30569554// AC C Capacitor (MR25 6.BHM G) [Rl] 
132 VRD-ST2EY392J AA C Resistor (CR25 3.9KO J F) [R2] 
133 VRD-ST2EY101J AA C Resistor (CR25 1000 J F) [R3 R23] 
134 OAE30499349// AC N C Metal oxide resistor (RS1F8 330 J) [R4] 
135 VRO-ST2HY151J A8 C Resistor (CR37 1500 J) [R5 RB] 
136 VRD-ST2HYIOOJ AB N C Resistor {CR37 100 J) [R6] 
137 V~ 0- 5 T 2 H Y 5 6 0 J AB N C Resistor {CR37 560 J} [R]] 
138 VRS-PT3AB100J AB N C Metal oxide resistor (RS1FB 100 J) [R9 R2B] 
139 VRD-ST2EY561J AA C Resistor {CR25 5600 JE [RIO] 
140 VRD-ST2EY151J AA C Resistor CR25 1500 J F [Rll] 
141 VRD-ST2EY123J AA C Resistor CR25 I2KO J F [R12 R35] 
142 VRD-ST2EYI53J AA N C Resistor CR25 I5KO J F [R13 R29] 
143 VRD-ST2EY333J AA C Resistor CR25 33KO J F} [R14 R45] 
144 VRD-ST2EY150J AA N C Resistor CR25 150 J F) [R15] 
145 VRD-ST2EY562J AA N C Resistor CR25 5.6KO J F) [R16 RI7 R3B] 
146 VRD-ST2EY222J AA C Resistor (CR25 2.2KO J F) [RI8,R34 R42 R43] 
147 VRO-ST2EY472J AA C Resistor (CR25 4.7KO J F) [R19 R20 R32 R33] 
148 VRD-ST2EY182J AA C Resistor iCR25 1.BKO J Fl [R21 ] 
149 VRD-ST2EY102J AA C Resistor iCR25 1 KO J El [R22 R30 R39 R41 R44 R4B] 
150 OAE30491321// AA N C Resistor wire (CNW 1.5 70MMl [R24] 
151 OAE30481250// AB C Metal oxide resistor (1 W 220 5.%1 [R25] 
152 VRD-ST2EY681J AA C Resistor (CR25 6BOO J F) [R26] 
153 OAE30184311// AB N C Resistor (CR37 4.7KO J) [R2]] 
154 OAE30241254// AG N C Cement resistor (MO-4PS 5WV 0.220 K) [R36] 
155 VRO-ST2EY511J AA C Resistor (CR25 5100 J F) [R3]] 
156 VRD-ST2EY682J AA C Resistor (CR25 6.BKO J F) [R40] 
157 VRD-ST2EY471J AA C Resistor (CR25 4700 J F) [R4]] 
158 OAE30536972// AG B Variable resistor (TM64K (PH) 2KO) [VR1 VR2 VR3] 
159 OAE30536969// AH B Variable resistor (TM64K (PH) 5000) [VR4] 
160 OAE30624457// AG N A Fuse (014 2A) [F1] 
161 OAE30536309// AW B Transformer (TD015) [Tl] 
162 OAE30627276// AX N C Coil (CLl5EE270) [Ll ] 
163 OAE30574374// AL N C Coil (CL09BE090) [L2] 
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[ID Expantion unit For Export (Except Europe) 
NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

901 

13 

PARTS CODE. PRICE 
RANK 

GFTARI017ACZA AK 
GCOVHIOOSACZA AN 
LCHSMI009ACZZ AW 
QCNCWI023ACZZ AT 
DUNTKl197ACZZ BF 
PZETYIOO4ACZZ AE 
XBPSD30P10KOO AA 
LHLDZ1003ACZZ AD 
XUPSD30P10000 AA 
XBPSD40P08KOO AA 
XBPSD30P06000 AA 
XWHSD30-0S080 AA 
XBBSC30P06000 AA 

(Unit) 
DUNT-1341ACZZ BU 

10-4 
l· 

NEW PART DESCRIPTION MARK RANK 
C Expantion cover 
C Expantion cover 
D Expantion box 
C Connector (86pin) 
E Mother board PWB unit 
C Insulator 
C Screw (3 X 10KS) 
C Guide holder 
C Screw (3X10) 
C Screw (4X8K) 
C Screw {3 X 6S/SW) 
C Washer {3HW) 
C Screw (3X6) 

E Expantion unit for Ex (Except Europe) 

2 

8 
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MZS600 

rm Pa ck i ng material & Accesaries 
..... ' • 

NO, PARti~· .. 3JfQftfl ·.l· AT; ~ .-- DESCRIPTION . ' .. ' ~ ~tlA1i .• I rt:~ 
1 5 P A K A F! 6' 8 AC'Z.A • • 0, ~. ", f, .;0': ' 'PiUlking cushion for set 
2 5PAKA1.A~8J1lC:Z~· "A Y,'! ... -'.~ "-. ,. ~O Packing cushion for set (Rear) 

5 P A K C 1~ 12 A.C'ZI" 'A Z" N, D Packing case (MZ5645) 
3 5PAKC 1511AC:ZZ·\ 'AW' N D Packing case (MZ5641) 

5 P A K C 1 5 lOA C'Z.Z AW N D Packing case (MZ5631) 
4 5PAKA5'f55CCZI~ 'AC": , 

D Packing cushion for AC cord 
5 5 5 A K H Oil 0 4 F CZ'! • :·AD D Vinyl bag (600X540X510n11) 
6 5 5 A K A 0 il 0 6 U C Z 'lP ~A A . D Vinyl bag (50 x 601llR) 
7 PHOG 1023CCZZ AB C Plug (50, Africa) 

QACCB7521QCZZ AS B AC cord (U,Kingdom, So, Africa) 
8 Q A C C L 76 2 0 QC Z Z AW B AC cord . (Australia only) 

QACCV6620QCZZ AV B AC cord (Other country) 
9 QPLGA0018WREO AN C PIUll (So. Africa) 

10 UBNDA1008CCZZ AA 0 Cord band 
11 TCAUSIOOIACZZ AB D Caution label 
12 TLAB-4681CCZZ AA C Ground label (Except So. Africa) 
13 QPLGA6626RCZZ AN C Plug (U.Kinlldom) 

[ll] D-RAM unit (MZl R22) For SEEG only (option) 
NO. PARTS CODE PRICE NEW PART DESCRIPTION RANK MARK RANK 

1 MLEVP1001ACZZ AD C PWB Lever 
2 RMPTC8102QCKJ AD B Block resistor (l.OKOXS 1/16W ±10%) 
3 VCEAAUICW476Q AB C Capacitor (16WV 47pF) 
4 VCTYPU1NX104M AB C Capacitor (12WV 0.10pF) 
5 VHiCX101///-1 AU B IC (CX10l) 
6 VHiM74LSOO/ 1 AE B IC (M74LSOOP) 
7 VHiM74LS138-1 AK B IC (M74LSl38P) 
8 VHiM74LS14/-1 AM B IC (M74LS14Pl 
9 VHiM74L5158-1 AG B IC M74LS15SP) 

10 VHiM74LS20/-1 AE B IC M74LS20P) 
11 VHiM74L5245-1 AM B IC M74LS245P) 
12 VHiM74LS257 1 AQ B IC M74LS257P) 
13 VHiM74LS32/ 1 AF B IC M74LS32P) 
14 VHi4164 1 5 0 H AZ B IC (4164) 
15 VRD S T 2 E Y 1 0 1 J AA C Resistor (l/4W 1000 ±5%) 
16 VRD S T 2 E Y 3 3 1 J AA C Resistor (l/4W 3300 ±5%) 
17 VRD S T 2 E Y 6 8 2 J AA C Resistor (l/4W 6.SKO ±5%) 
18 SPAKA1462ACZZ AG D Packing cushion 
19 SPAKC1463ACZZ AV N D Packing case 
20 SPAKA1550ACZZ AC D Packinll cushion for protector sheet 
21 SSAKHOO15HCZZ AA D Vinvl ball (lSOX2S0nm) 
22 TiNSEl161ACZZ AS N D Instruction book 

[2] V-RAM unit (MZl R09) (option) 
NO. PARTS CODE PRICE NEW PART DESCRIPTION RANK MARK RANK 

1 QCNW 1057 AC Z Z AU C Lead wire (CRT-V RAM) 
2 VCEAAUICW336Q AB C CapaCitor (l6WV 33pF) 
3 VCTYPU1NX104M AB C Caj)llcitor (12WV 0.10pF) 
4 VHiM74LS244-1 AM B IC (M74LS244P) 
5 VHiTMS4416-15 AZ N B IC (TMS4416) 
6 VRD-ST2EY101J AA C Resistor (l/4W 1000 +526) 
7 SPAKA1270ACZZ AE N D Packinll cushion 
8 SPAKC1299ACZZ AT N D Packing case 
9 SSAKH1020CCZZ AA D Vinyl bag (l20X260nn) 

10 TSELF1002ACZZ AA D Label 
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MZ5600 

• In d ex 
PARTS CODE NO. PRICE NEW PART 

RANK MARK RANK PARTS CODE NO. PRICE NEW PART 
RANK MARK RANK 

[ C ] PSlDMI005ACZZ 1- 76 AN C 
CCABAI0I0ACZA 5- 16 AU N D PSPANI007ACZZ 6- 6 AB N C 
CCABAI015ACZB 1- 1 BC D PZETY 100 4ACZZ 8- 6 AE C 
CCABAI018ACZA 1- 62 BC N D 1/ 9- 6 AE C 
CCABBI012ACZA 5- 1 AT N D [ Q ] 
CCABCI014ACZB 1- 70 AX D QACCB7521QCZZ 10- 8 AS B 

[ D ] QACCL7620QCZZ 10- 8 AW B 
DUNT-1182ACZZ 1- 39 ** E QACCV6620QCZZ 10- 8 AV B 

1/ 2- 901 ** E ~CNCMl 0 09ACZB 1- 51 AA B 
DUNT-1316ACZZ 7- 901 CA N E 1/ 3- 3 AA B 
DUNT-I341 ACZZ 1- 79 BU E QCNCMI009ACZD 1- 36 AB C 

1/ 8- 901 BU E 1/ 2- 1 AB C 
DUNT-1357ACZZ 1- 15 ** E QCNCMI009ACZE 1- 35 AB C 
DUNT-1377ACZZ 1- 79 BU E 1/ 2- 2 AB C 

1/ 9- 901 BU E IQCNCMI009ACZH 1- 26 AC C 
DUNTK1197ACZZ 8- 5 BF E 1/ 3- 4 AC C 
DUNTK1270ACZZ 1- 81 ** E QCNCMI009ACZi 4- 2 AC C 
DUNTK1283ACZZ 6- 10 AU E 1/ 5- 8 AC C 
DUNTK1318ACZZ 1- 2 ** N C QCNCMI009ACZJ 3- 5 AC C 
DUNTK1374ACZZ 9- 5 BU E QCNCMI024ACZZ 1- 43 AP C 
DUNTK1384ACZZ 4- 901 BV E 1/ 3- 10 AP C 

1/ 5- 11 BV E QCNCMI025ACZZ 1- 41 AK C 
DUNTK1392ACZZ 1- 56 ** E 1/ 3- 11 AK C 

1/ 3- 901 ** E QCNCMI026ACZZ 1- 37 AK C 
DUNTK1395ACZZ 4- 901 BV E 1/ 2- 3 AK C 

1/ 5- 11 BV E QCNCMI027ACZZ 1- 34 AP C 
[ G ] 1/ 2- 4 AP C 

GCOVHI003ACZZ 5- 3 AD D QCNCMI047ACZZ 1- 60 AD B 
GCOVHI004ACZZ 5- 2 AC D 1/ 3- 16 AD B 
GCOVHI005ACZA 8- 2 AN C QCNCMI048ACZZ 1- 61 AE B 
GFTAFI018ACZA 1- 63 AE D 1/ 3- 17 AE B 
GFTARI017ACZA 8- 1 AK C QCNCM1244CCOB 1- 52 AC B 
GFTARI022ACZZ 9- 2 AH C 1/ 3- 18 AC B 
GFTARI023ACZZ 9- 1 AF C QCNCM2191SCZZ 6- 100 AG B 
GFTAUI023ACZZ 1- 57 AM C QCNCW0207HCZZ 1- 44 AK C 
GLEGPI00ICCZZ 5- 14 AB C 1/ 3- 2 AK C 
GLEGPI005ACZZ 1- 64 AB C QCNCWI007ACZZ 4- 1 AE N C 
GSTN 1015ACZA 5- 15 AF N C 1/ 5- 10 AE N C 

[ H ] QCNCWI008AC05 1- 50 AB B 
HBDGBI002ACZZ 1- 72 AD C QCNCWI017ACZZ 1- 33 AF C 

1/ 5- 5 AD C 1/ 3- 6 AF C 
HPNLCI002ACZA 1- 9 AL N D QCNCWl 0 18 ACZZ 4- 3 AF C 
HPNLCI006ACZZ 6- 15 AE D 1/ 5- 7 AF C 
HPNLCI007ACZZ 6- 4 AN D QCNCWI021ACZZ 1- 28 AS C 

[J] 1/ 3- 7 AS C 
JBTN-I00IACZA 1- 54 AB C QCNCWI022ACZZ 1- 31 AU C 
JKNBPI006ACZA 1- 71 AD C 1/ 3- 8 AU C 

[ L ] QCNCWI023ACZZ 1- 29 AT C 
LANGFI069ACZZ 1- 8 AP C 1/ 3- 9 AT C 
LANGTI043ACZZ 1- 25 AL C 1/ 8- 4 AT C 

1/ 3- 1 AL C 1/ 9- 4 AT C 
LANGTI051ACZZ 6- 9 AH C QCNCWI029ACZZ 1- 32 AU C 
LANGTI052ACZZ 6- 21 AG C 1/ 3- 12 AU C 
LANGTI070ACZZ 1- 16 AL C QCNCWI035ACZZ 1- 59 AC B 
LBNDJOO04UCZZ 1- 14 AA C 1/ 3- 13 AC B 
LBNDJOO09FCZZ 1- 80 AC D QCNCWI040ACZZ 1- 24 AR C 
LCHSMI009ACZZ 8- 3 AW D 1/ 3- 14 AR C 
LCHSMI014ACZZ 6- 16 AP C QCNCWI045ACZZ 1- 23 AP C 
LCHSMI015ACZZ 9- 3 AX C 1/ 3- 15 AP C 
LHLDW2334RCZZ 1- 38 AC C QCNCW1300CCID 4- 4 AD C 
LHLDZI003ACZZ 8- 8 AD C 1/ 5- 9 AD C 
LHLDZI007ACZZ 9- 8 AD C QCNW 1025ACOl 1- 55 AC Co 
LSUPPI00IACZZ 1- 45 AB C QCNW 1052ACZZ 5- 6 AY C 
LSUPPI002ACZZ 1- 42 AC C QCNW-I053ACZZ 1- 10 AV C 
LSUPPI003ACZZ 1- 27 AB C QCNW-I054ACZZ 1- 21 AW C 
LX BZ0038FCZZ 1- 3 AA C QCNW-l 0 5 5ACZZ 1- 20 AG C 
LX-BZI00IACZZ 1- 30 AC C 1/ 2- 5 AG C 

[M] QCNW-l 0 5 6 ACZZ 1- 10 AZ C 
MLEVPI00IACZZ 11- 1 AD C QCNW-I057ACZZ 12- 1 AU C 

[ N ] QCNW-I072ACZZ 6- 11 AL C 
NFANPI006ACZZ 6- 24 BG C QCNW-l 0 7 7 ACZZ 6- 12 AE C 

[ P ] QCNW-I078ACZZ 6- 14 AE C 
PCUSGI006ACZZ 1- 48 AB C QCNW-I082ACZZ 6- 5 AC C 
PCUSSI002ACZZ 1- 22 AA C 1/ 9- 11 AC C 
PCUSSI008ACZZ 1- 6 AD C QCNW 1098ACZZ 1- 77 AS C 
PCUSSI0IIACZZ 1- 12 AE N C QCNW 1099ACZZ 1- 78 AV C 
PHOG-I00IACZZ 1- 49 AC C QFS AI002CCZZ 6- 101 AE A 
PHOG-I005ACZZ 1- 65 AC C QFSHAI002CCZZ 6- 102 AB C 
PHOG 1023CCZZ 10- 7 AB C QJAKCI00IACZZ 1- 53 AD C 
PSLDMI004ACZZ 5- 17 AM D 1/ 3- 19 AD C 
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QPiN 0019M UBNOA1008CCZZ 10- 10 AA 0 
QPlGA0018W C ( V.] " 
QPLGA6626R C VCCCPUIHH.IO.OO 4- 8 AA C 
QPWBEI019A l -[ C VCCCPU 1 HHI2·t J 3- 40 AA C 
QS CZ2027S C VCCCPUIHH20tJ 2- 10 AB C 
QS CZ6418A C VCCCPUIHH30'tlJ 2- 11 AA C 
QS CZ6420A~ I-t ,C VCCCPUIHH4HlJ 3- 41 AA C 
QS CZ6428AG: C VCCCPU 1 HH 5 U) J 3- 42 AB C 
QS CZ6440AG: .C VCCCPU1HH560J 3- 43 AA C 

" C VCCCPU1HH820J 3- 44 AB C 
QSW C9240QCJZ -I VCEAAU1CWI06Q 3- 45 AB C 
QSW KI025AC:U E VCEAAUICW107Q 2- 12 AC C 
QSW KI026ACZZ 'E It 3- 46 AC C 
QSW KI029ACZZ VCEAAU 1 CW2 HQ 3- 47 AB C 
QSW-P 102 2 AC,n B VCEAAU1CW227Q 3- 48 AC C 
QSW-Z 2 0 0 2 SC.ZZ fl'\ ' 11 VCEAAU1CW336Q 3- 49 AB C 
QTANNI004ACZZ 1/ 4- 9 AB .C 

[ R ] ~ LA" S~ f ., _. ( - It 12- 2 AB C 
RC CZ1002ACZZ 6- '11 , -\N' VC E A A U 1 CW 4 Hi 11- a AB C 
RC KZI018CCZZ 3- '" VCEAAU1EW2H 3- 50 AD C 
RC KZI026CCZZ 3- .' VCEAAU1EW336 3- 51 AB C 
RCiLF1001ACZZ VCEAAU1EW475 4- 10 AB C 
RCiLLlOOIACZZ 3- .!'> VCEAAU1HW105 3- 53 AB C 
RCRS l004ACZZ B VCEAAUIHW225 3- 52 AB C 
RCRS 1008ACZZ 2- A. i ' VCEAAU1HW335 3- 54 AB C 
RCRS-1009ACZZ 2- A f_ : B' VCE9HE2EPI04K 6- 105 AK N C 
RCRS-l 0 16ACZZ 3- 31 All. " B VCKYPU1HB101K 2- 13 AA C 
RCRSPI003CCZZ 3- 21 , A '1 It 3- 55 AA C 
RCRSQ 1 0 10ACZZ 3- 311 A , 8t ' , ' VCKYPU1HB102K 2- 14 AA C 
RMPTC4102QCKJ 3-32,1. B It 3- 56 AA C 
RMPTC6331QCKB 3- 33 A B VCKYPU1HB121K 3- 57 AA C 
RMPTC8102QCKJ 11- I, AI), VCKYPU1HB221K 2- 15 AB C 
RMPTC8224QCMJ 3- 34 ADc, ' It '" 3- 58 AB C 
RMPTC8333QCKJ 4- 7 AD: B VCKYPU1HB222K 3- 59 AA C 
RMPTC8334QCKJ 2- 9,AC, B VCKYPUIHB561K 3- 60 AA C 
RMPTC8682QCKJ 3- 35 AD B VCKYPU1HB681K 3- 61 AA' C 
RTRNP1004ACZZ 6- 18 BI,ll,N It 4- 11 AA C 
RVR-M1411QCZZ 3- 37 A tf. B VCKYPU1HB682K 3- 62 AA C 
RVR-M2411QCZZ 3- 38 A P B VCQSTT2TS271J 3- 63 AD C 
RVR-Q1001ACZZ 3- 36 A F B VCQYKU1HM102K 3- 64 AA C 

[ S ] VCQYKUIHM152K 3- 65 AA C 
SPAKA1004ACZZ 5- 402 AS 0' VCQYKU1HM333K 3- 66 AB C 
SPAKA1009ACZZ 5- 403 AB o VCQYKU1HM472K 3- 67 AA C 
SPAKA1270ACZZ 12- 7 AE N VCQYKU1HM682K 3- 68 AB C 
SPAKA1368ACZZ 10-., 1 BD VCTYPU lEX4 7 2 F 3- 129 AA C 
SPAKA1408ACZZ 10- 2 AY o VCTYPU1NX104M 2- 16 AB C 
SPAKA1413ACZZ 5- 404 AD N o It 3- 69 AB C 
SPAKA1462ACZZ 11- 18 AG o It 4- 12 AB C 
SPAKA1550ACZZ 11- 20 AC o It 11- 4 AB C 
SPAKA5955CCZZ 10- 4 AC o It 12- 3 AB C 
SPAKC1299ACZZ 12- 8 AT N o VHDDS1588L2-1 3- 70 AB B 
SPAKC1362ACZZ 5- 405 AL N o It 4- 13 AB B 
SPAKC1364ACZZ 5- 405 AL N o VHD1S2075K/-1 5- ISO AB B 
SPAKC1463ACZZ 11- 19 AV N o VHD1S2076A/.:o.l 7- 112 AB B 
SPAKC1473ACZZ 9- 101 AR N o VHiAY38912/w.1 3- 71 AY B 
SPAKC1510ACZZ 10- 3 AW N o VH i CXl 0 1///-1 3- 72 AU B 
SPAKC1511ACZZ 10- 3 AW N o " 11- 5 AU B 
SPAKC1512ACZZ 10- 3 AZ N o VHiHA16632AP1 3- 73 BH B 
SPAKC1516ACZZ 5- 405 AM N o VHiHM6148HL45 3- 74 AV B 
SSAKA0001SCZZ 5- 406 AA D VHiHM6148P/-6 2- 17 AV B 
SSAKA0006UCZZ 9- 102 AA o VHiLH0082A/-1 3- 75 AR B 

It 10- 6 AA o VHiLH0084A/-1 3- 76 AW B 
SSAKA3630QCZZ 5- 407 AB o VHiLZ90E07/-1 2- 18 BP N B 
SSAKHO 0 04FCZZ 10- 5 AD D VHiM74LSOO/-1 2- 19 AE B 
SSAKH0012UCZZ 9- 103 AB D It 3- 77 AE B 
SSAKH0015HCZZ 11- 21 AA D It 11- 6 AE B 
SSAKH1020CCZZ 12- 9 AA D VHiM74LS02/ 1 3- 78 AE B 

[ T ] VHiM74LS04/ 1 2- 20 AE B 
TCAUS1001ACZZ 10- 11 AB D It 3- 79 AE B 
TiNSEl161ACZZ 11- 22 AS N D VH iM74LS05/-1 4- 14 AE B 
TiNSEl175ACZZ 5- 401 BS N D VH iM74LS08/-1 2- 21 AE B 
TLAB-4681CCZZ 10- 12 AA C It 3- 80 AE B 
TLABZ1029ACZA 5- 4 AB C VHiM74LS10/-1 3- 81 AE B 
TLABZ1031ACZZ 5- 400 AE C VHiM74LS11/-1 3- 82 AE B 
TLABZ1035ACZA 1- 17 AB C VHiM74LS123-1 3- 83 AG B 
TLABZ1040ACZZ 5- 400 AE C VHiM74LS125 1 2- 22 AH B 
TLABZ1050ACZA 1- 13 AB C It 3- 84 AH B 
TSELF1002ACZZ 12- 10 AA D VHiM74LS132 1 3- 85 AH B 

[ U ] VHiM74LS138 1 2- 23 AK B 
UBATN1001ACZZ 3- 39 AS A It 3- 86 AK B 
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RANK MARK RANK 
VHiM74LS138 1 11- 7 AK B VRD-ST2EY 1 0 1 J 7- 133 AA C 
VHiM74LS139 1 3- 87 AL B " 11- 15 AA C 
VHiM74LS14/-1 3- 88 AM B 1/ 12- 6 AA C 

" 4- 15 AM B VRD-ST2EY 1 0 2 J 3- 131 AA C 

" 11- 8 AM B " 4- 20 AA C 
VHiM74L.S151-1 3- 89 AK B " 7- 149 AA C 
VHiM74LS157-1 3- 90 AK B VRD ST2EY103J 2- 45 AA C 
VHiM74LS158-1 2- 24 AG B " 3- 132 AA C 

" 3- 91 AG B VRD ST2EY104J 3- 133 AA C 

" 11- 9 AG B 1/ 4- 21 AA C 
VHiM74LS163-1 3- 92 AH B VRD-ST2EY 121 J 1- 67 AA C 
VHiM74LS164 1 3- 93 AH B " 4- 22 AA C 
VHiM74LS173 1 3- 94 AG B V R D-S T 2E Y 1 2 2 J 3- 134 AA C 
VHiM74LSl74 1 3- 95 AK B VRD-ST2EY123J 3- 161 AA C 
VHiM74LS175-1 3- 96 AG B " 7- 141 AA C 
VHiM74LS20/-1 3- 97 AE B V R D-S T 2E Y 1 5 0 J 7- 144 AA N C 

" 11- 10 AE B VRD-ST2EY151J 7- 140 AA C 
VH iM74LS244-1 2- 25 AM B VRD-ST2EY153J 7- 142 AA N C 

" 12- 4 AM B VRD-ST2 EY18 2 J 7- 148 AA C 
VHiM74LS245-1 2- 26 AM B VRD-ST2EY 183 J 3- 145 AA C 

1/ 3- 99 AM B VRD ST2EY220J 2- 46 AA C 

" 11- 11 AM B VRD ST2EY221J 3- 135 AA C 
VHiM74LS257-1 3- 100 AQ B VRD ST2EY222J 4- 23 AA C 

1/ 11- 12 AQ B 1/ 7- 146 AA C 
VHiM74LS27/ 1 3- 101 AF B VRD-ST2EY223J 3- 136 AA C 
VHiM74LS30/ 1 3- 102 AE B VRD-ST2EY331J 3- 137 AA C 
VHiM74LS32/-1 2- 27 AF B 1/ 11- 16 AA C 

" 3- 103 AF B VRD-ST2EY332J 3- 138 AA· C 
1/ 11- 13 AF B VRD-ST2EY3 3 3 J 3- 139 AA C 

VH M74LS365-1 3- 104 AF B 1/ 4- 24 AA C 
VH M74LS367-1 3- 105 AH B 1/ 7- 143 AA C 
VH M74LS373-1 3- 106 AM B VRD ST2EY334J 2- 47 AA C 
VH M74LS374-1 2- 28 AM B VRD ST2EY392J 3- 140 AA C 
VH M74LS393-1 3- 107 AN B 1/ 7- 132 AA C 
VH M74LS51/-1 2- 29 AE B VRD-ST2EY4 71 J 3- 141 AA C 
VH M74LS670 1 2- 30 AL B 1/ 7- 157 AA C 
VH M74LS74/-1 2- 31 AG B V R D-S T 2E Y 4 7 2 J 3- 142 AA C 

1/ 3- 108 AG B " 4- 25 AA C 
VHiM74LS75/-1 2- 32 AE B 1/ 7- 147 AA C 
VHiM74LS86/-1 3- 109 AF B VRD-ST2EY473J 3- 143 AA C 
VHiNE555///-1 3- 110 AG B VRD-ST2EY511J 7- 155 AA C 
VH i RP5CO 1//-1 3- 111 AV B V R D-S T 2E Y 5 6 1 J 3- 144 AA C 
VHiSN74LSOO-1 3- 112 AE B 1/ 7- 139 AA C 
VHiSN74LS122N 2- 33 AH B VRD-ST2EY562J 7- 145 AA N C 
VHiSN74LS166N 2- 34 AN B VRD-ST2EY563J 3- 146 AA C 
VHiSN74LS21-1 3- 98 AE B V R D-S T 2E Y 6 8 1 J 4- 26 AA C 
VHiSN74LS257N 2- 35 AG B " 7- 152 AA C 
VHiSN74LS541N 3- 113 AP B VRD ST2EY682J 3- 147 AA C 
VHiSN74S74N 1 2- 36 AF B 1/ 4- 27 AA C 
VHiSN7400N/-1 2- 37 AG B " 7- 156 AA C 
VHiSN7404N/-1 2- 38 AF B 1/ 11- 17 AA C 

1/ 3- 114 AF B VRD-ST2HY100J 7- 136 AB N C 
VHiSN7406N/-1 3- 115 AG B VRD-ST2HY151J 7- 135 AB C 
VHiSN7438N/-1 3- 116 AF B VRD-ST2HY560J 7- 137 AB N C 
VHiSN75188N-1 3- 117 AM B VRD-SU2EY101J 2- 48 AA C 
VHiSN75189A-1 3- 118 AP B VRD-SU2EY121J 3- 148 AA C 
VHiSP6102C034 2- 39 BA N B VRD SU2EY152J 3- 149 AA C 
VHiSP6102C035 2- 40 BA N B VRD SU2EY224J 3- 150 AA C 
VHiTA7313AP-1 3- 119 AL B VRD-SU2EY241J 3- 151 AA C 
VHiTC4514BP-1 4- 16 AN B VRD-SU2EY331J 2- 49 AA C 
VHiTMS4416-15 2- 41 AZ N B V R D-S U 2E Y 391 J 3- 152 AA C 

1/ 12- 5 AZ N B VRD-SU2EY470J 3- 153 AA C 
VHiUPD7220D-1 2- 42 BS B VRD-SU2EY511J 3- 154 AA C 
VHiUPD765//-1 3- 120 BK B VRD-SU2EY5 6 0 J 3- 155 AA C 
VHiUPD8255/-1 3- 121 AV B VRD-SU2EY680J 3- 156 AA C 
VHi2764//AC63 3- 122 BK N B V R D-S U 2E Y 6 8 1 J 3- 157 AA C 
VHi2764//AC64 3- 122 BK N B VRD-SU2EY7 5 0 J 3- 158 AA C 
VHi4164-150-H 3- 123 AZ B VRD-SU2EY821J 3- 159 AA C 

1/ 11- 14 AZ B VRD-SU2EY 824 J 3- 160 AA C 
VH i 8086////-2 3- 124 BN B V R N-R T 2E K 1 5 3F 3- 162 AB C 
VHi8237A-5M-N 3- 125 BC B VRN RT2EK203F 3- 163 AB C 
VHi8259A/// 1 3- 126 AT B VRN RT2EK513F 3- 164 AB C 
VHi8284A/// 1 3- 127 AY B VRS PT3AB100J 7- 138 AB N C 
VHi8288//// 1 3- 128 BG B VSP0080P 608N 1- 47 AN B 
VHi8749//AC31 4- 17 BS N B VS2SA673 D/ 1 3- 165 AC B 
VHPGL9PG2//-1 1- 69 AC B VS2SA733-//-1 3- 166 AD B 
VRD-ST2EY100J 4- 18 AA C VS2SC1317-S-1 3- 167 AC B 
V R D-S T 2E Y 1 0 1 J 2- 44 AA C VS2SC641KC/-1 3- 168 AE B 

1/ 3- 130 AA C VS2SC945///-1 3- 169 AD B 

" 4- 19 AA C 1/ 4- 28 AD B 
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VS2 SK 16 S-I//,...l, ,13- n" AD' B OAE30276973// 7- 101 AS N B 

[ X 1 , ~~ :or, OAE30279844// 7- '106 AK B 
X B BSC 30 P 060,00' V:S- IS AA C OAE30362049// 7- 102 AM B 

" \,9- 13 AA " C OAE30362081// 7- 113 AD B 
XBBSC30POSO:OO ' 1- 4 AA 'C OAE30481250// 7- 151 AB C 
XBBSD3 OPO 6 OJIO "6-, 8 AA C OAE30491321// 7- 150 AA N C 
XBPBZ40P06KDO 6- 19 AA C OAE30499349// 7- 134 AC N C 
XBPSD30P04000 '5- 1l'1 AA C OAE30501004// 7- 114 AK B 
XBPSD30P05000 ,1- 74 AA C OAE30523370// 7- 118 AP C 

" 6- 1 AA C OAE30530431// 7- 115 BG N B 
XBPSD30P06KSO ' 1- 19 AA C OAE30536309// 7- 161 AW B 

" 6- 20 AA C OAE30536969// 7- 159 AH B 

" 9- 12 AA C OAE30536972// 7- 158 AG B 
XBPSD30P06000 S- 11 AA C OAE30569554// 7- 131 AC C 
XBPSD30P08KOO 1- 11 AA C OAE30574345// 7- 165 AF N C 

" 1- 18 AA C OAE30574374// 7- 163 AL N C 
XBPSD30P10KOO 8- 7 AA C OAE30624457// 7- 160 AG N A 

" 9- 7 AA C OAE30627137// 7- 164 AY N C 
XBPSD40P05KOO I- II AA C OAE30627276// 7- 162 AX N C 
XBPSD40P08KOO 1- 7 AA C 00PC5KC083001 5- 201 AK N C 

" 8- 10 AA C 00PC5KC083002 5- 202 AK N C 

" 9- 10 AA C 00PC5KC083003 5- 203 AK N C 
XBPSD40P10KSO 1- 46 AA C 00PC5KC083004 5- 204 AK N C 
XBPSD40P40000 6- 22 AA C 00PC5KC083005 5- 205 AK N C 
XBPSD50P08000 6- 17 AA C 00PC5KC083006 5- 206 AK N C 
XBPSM30P04KOO 3- 171 AA C 00PC5KC083007 5- 207 AK N C 
XBPSM30P06KSO 5- 12 AA C 00PC5KC083008 5- 208 AK N C 
XBPSM30P10KOO 3- 172 AA C 00PC5KC083009 5- 209 AK N C 
XBSSD30P06000 1- 75 AA C 00PC5KC083010 5- 210 AK N C 
XBTSC40P06000 1- 73 AA C 00PC5KC083011 5- 211 AK N C 
XCPSD40P12000 1- 58 AA C 00PC5KC083012 5- 272 AK N C 
XUPSC30PI0000 5- 13 AA C 00PC5KC083013 5- 273 AK N C 
XUPSD30P06000 1- 66 AA C 00PD2KC009001 5- 242 AO N C 
XUPSD30P08000 9- 9 AA C 00PD2KC009002 5- 269 AQ N C 
XUPSD30P10000 8- 9 AA C 00PKB34884D// 5- 271 AK N C 
XWHNZ30-05080 1- 5 AA C 00PKCL10004-Z 5- 103 AH B 
XWHSD30 05080 8- 12 AA C 00PKCL10901-Z 5- 102 AH B 
XWHSD40 081 00 6- 23 AA C 00PKCL10903-Z 5- 101 AH B 

[ 0 1 00PKCLl1901-Z 5- 116 AP N B 
OAE10432908// 7- 4 AE C 00PKCLl1902 Z 5- 116 AL N B 
OAE10447100// 7- 5 AE C 00P08KC275B// 5- 104 BK N C 
OAE10447113// 7- 9 AC C 00P08KC392A// 5- 104 BK N C 
OAE10452973// 7- 51 AK N C 00P13KF015A// 5- 124 AB C 
OAE10453026// 7- 11 AD N C 00P16KC004A// 5- 105 AG C 
OAE10480387// 7- 12 AE C 00P16KF006A// 5- 106 AG C 
OAE10566366// 7- 8 AC C 00P19KC003A// 5- 107 AE C 
OAE10646435// 7- 3 BK N C 00P21KC005A// 5- 110 AK C 
OAE10646448// 7- 1 AQ N C 00P21KC006A// 5- 109 AN C 
OAE10647201// 7- 52 AK C 00P21KC007A// 5- 111 AN C 
OAE10675613// 7- 2 AT N C 00P21KC008A// 5- 126 AK N C 
OAE10675862// 7- 6 BB N C 00P21KC013A// 5- 108 AE C 
OAE20568380// 7- 14 AG N C 00P23KF001A// 5- 122 AC C 
OAE20661339// 7- 50 AG N C 00P24KC015N// 5- 125 AD C 
OAE20661342// 7- 10 AK N C 00P24KC027A// 5- 113 AK C 
OAE23594924// 7- 7 AC C 00P24KC032A// 5- 112 AN C 
OAE23605211// 7- 13 AE N C 00P25KF008A// 5- 123 AC C 
OAE30119991// 7- 121 AC C 00P29KC049A// 5- 121 AK C 
OAE30120524// 7- 122 AC C 00P29KF006B// 5- 120 AK C 
OAE30120540// 7- 130 AC C 00P4D07177A// 5- 115 AK N B 
OAE30120618// 7- 126 AD C 00P80L7C52000 5- 270 AQ C 
OAE30121947// 7- 110 AE B 00P80M2C41001 5- 267 AQ N C 
OAE30129460// 7- 119 AC C 00P80M4C41001 5- 240 AQ N C 
OAE30143572// 7- 125 AC C 00P8lT7C41001 5- 278 AQ N C 
OAE30165576// 7- 124 AF C 00P81T8C41002 5- 267 AQ N C 
OAE30169640// 7- 129 AC N C 00P81T9C41001 5- 281 AQ N C 
OAE30170008// 7- 127 AF C OOP81U5C41001 5- 301 AQ N C 
OAE30170532// 7- 120 AC C OOP81V3C41001 5- 226 AQ N C 
OAE30182562// 7- 128 AD C OOP82F5C41001 5- 227 AQ N C 
OAE30184311// 7- 153 AB N C OOP83L8C41001 5- 255 AQ N C 
OAE30200693// 7- 117 AE N C OOP84E1C41001 5- 212 AQ N C 
OAE30202947// 7- 116 AG C OOP86N1C41001 5- 274 AK N C 
OAE30221546// 7- 105 AG B OOP86N1C41002 5- 275 AK N C 
OAE30227249// 7- 123 AK C OOP86N1C41003 5- 286 AK N C 
OAE30241254// 7- 154 AG N C OOP86N1C41004 5- 287 AK N C 
OAE30247863// 7- 107 AR N B 00P86N1C41005 5- 288 AK N C 
OAE30258784// 7- 104 AX B OOP86N1C41006 5- 289 AK N C 
o A E3 0 2 5 8852// 7- 109 AY N B OOP86N1C52001 5- 213 AK N C 
OAE30261661// 7- 108 AD N B OOP86N1C52004 5- 216 AK N C 
o A E3 0 2 63025// 7- 103 AD B OOP86N1C52005 5- 217 AK N C 
OAE30269430// 7- 111 AY B OOP86N1C52011 5- 224 AK N C 
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OOP86NIC52014 5- 214 AK N C 00P86N4C52005 5- 260 AK N C 
OOP86NIC52015 5- 218 AK N C OOP86N4C52006 5- 261 AK N C 
OOP86NIC52016 5- 219 AK N C OOP86N4C52007 5- 262 AK N C 
OOP86NIC52017 5- 220 AK N C 00P86N4C52008 5- 263 AK N C 
OOP86NIC52018 5- 221 AK N C 00P86N4C52009 5- 264 AK N C 
00P86NIC52019 5- 222 AK N C 00P86N4C52010 5- 265 AK N C 
00P86NIC52020 5- 223 AK N C 00P86N4C52011 5- 298 AK N C 
00P86NIC52021 5- 224 AK N C 00P86N4C52012 5- 299 AK N C 
OOP86NIC52023 5- 215 AK N C 00P86N4C52013 5- 300 AK N C 
00P86NIC52024 5- 219 AK N C 00P86N4C52014 5- 266 AK N C 
OOP86NIC52025 5- 222 AK N C 00P86N4C52015 5- 256 AK N C 
00P86NIC52026 5- 223 AK N C 00P86N4C52016 5- 263 AK N C 
00P86NIC52027 5- 224 AK N C 00P86N4C52017 5- 264 AK N C 
00P86NIC52028 5- 225 AK N C 00P86N4C52018 5- 265 AK N C 
00P86NIC52044 5- 213 AK N C 00P86N4C52020 5- 256 AK N C 
00P86NIC52045 5- 214 AK N C 00P86N4C52041 5- 262 AK N C 
00P86NIC52046 5- 215 AK N C 00P86N4C52042 5- 263 AK N C 
00P86NIC52047 5- 216 AK N C 00P86N4C52043 5- 264 AK N C 
00P86NIC52048 5- 217 AK N C 00P86N4C52044 5- 265 AK N C 
00P86NIC52049 5- 218 AK N C 00P86N4C52061 5- 225 AK N C 
00P86NIC52050 5- 2,19 AK N C 00 P 8 6 N 5 C 410,01 5- 268 AK N C 
00P86NIC52051 5- 220 AK N C 00P86N5C41002 5- 271 AK N C 
00P86NIC52053 5- 222 AK N C 00P86N5C52001 5- 302 AK N C 
00P86NIC52054 5- 223 AK N C 00P86N5C52002 5- 303 AK N C 
00P86NIC52074 5- 215 AK N C 00P86N5C52003 5- 304 AK N C 
00P86NIC52078 5- 221 AK N C 00P86P6C52001 5- 295 AK N C 
00P86N2C41001 5- 276 AK N C 00P86P7C41000 5- 282 AK N C 
00P86N2C41002 5- 277 AK N C 1/ 5- 283 AK N C 
00P86N2C41003 5- 293 AK N C 1/ 5- 284 AK N C 
00P86N2C52001 5- 228 AK N C 1/ 5- 285 AK N C 
00P86N2C52002 5- 229 AK N C 
00P86N2C52003 5- 230 AK N C 
00P86N2C52004 5- 231 AK N C 
00P86N2C52005 5- 232 AK N C -
00P86N2C52006 5- 233 AK N C 
00P86N2C52007 5- 234 AK N C 
00P86N2C52008 5- 235 AK N C 
00P86N2C52009 5- 236 AK N C 
00P86N2C52010 5- 237 AK N C 
00P86N2C52011 5- 239 AK N C 
00P86N2C52Q.13 5- 290 AK N C 
00P86N2C52014 5- 291 AK N C 
00P86N2C52015 5- 292 AK N C 
00P86N2C52016 5- 238 AK N C 
00P86N2C52017 5- 229 AK N C 

1/ 5- 233 AK N C 
00P86N2C52018 5- 238 AK N C 
00P86N2C52019 5- 239 AK N C 
00P86N2C52020 5- 228 AK N C 
00P86N2C52026 5- 238 AK N C 
00P86N2C52027 5- 239 AK N C 
00P86N3C41096 5- 241 AK N C 
00P86N3C41097 5- 297 AK N C 
00P86N3C52001 5- 243 AK N C 
00P86N3C52002 5- 244 AK N C 
00P86N3C52003 5- 245 AK N C 
00P86N3C52004 5- 246 AK N C 
00P86N3C52005 5- 247 AK N C 
00P86N3C52006 5- 248 AK N C 
00P86N3C52007 5- 249 AK N C 
00P86N3C52008 5- 250 AK N C 
00P86N3C52009 5- 251 AK N C 
00P86N3C52013 5- 294 AK N C 
00P86N3C52014 5- 296 AK N C 
00P86N3C52015 5- 252 AK N C 
00P86N3C52016 5- 253 AK N C 
00P86N3C52017 5- 254 AK N C 
00P86N3C52018 5- 252 AK N C 
00P86N3C52019 5- 253 AK N C 
00P86N3C52020 5- 254 AK N C 
00P86N3C52021 5- 243 AK N C 
00P86N3C52022 5- 252 AK N C 
00P86N3C52047 5- 254 AK N C 
00P86N3C52048 5- 253 AK N C 
00P86N4C41001 5- 279 AK N C 
00P86N4C41002 5- 280 AK N C 
00P86N4C52001 5- 256 AK N C 
00P86N4C52002 5- 257 AK N C 
00P86N4C52003 5- 258 AK N C 
00P86N4C52004 5- 259 AK N C 
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