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CZ-300C-B
CZ-310C-B

1 .

1 1.

DCPU
•32 MPU MC68EC030(25MHz)

16M
MC68EC030 32 4G

5' 8

16M

8 "00" "00XXXXXX"

•FPU MC68882(25MHz) MC68EC030 MPU

.

' I/O 4M
•DMAC HD63450(12.5MHz) MFP MC68901
. IC

2) VRAM VRAM
.1024X1024 512X512

• 768X512 512X512 256X256

(31.5kHz) (15.98kHz)

3) 65535 512X512
- 768X512 65535 16

4)

5) IC

.16X16 / 128 256

•1 32

•1 128

6)

7)

8)

9)

10)CGROM ANK JIS 1' 2

11)FM
12) CDROM SCSI

RGBI/F RS 232C I/F I/F/F I/F !/F

13)

14)3.5 (2HD/2DD ) 2

15)SRAM
SRAM OS SRAM

SRAM
CLR SRAM

Y N
SRAM

16) 2.5 80M SCSI (CZ-300C
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cz--300C--B
cz--31 OC- B

32

• MPU 16 MC68HC000 32 MC68EC030

16MHz 25MHz

- FPU MC68882(25MHz) I/O MPU FPU
(iMC68EC030

MPU FPU '

. 2

iX1748CE (ASA)-»iX2136CE(YUKI)

iX1749CE(DOSA)—iX2137CE(SAKI)

8 4M ROM2 16 8M ROM2
iX1775CE(EVEN) iX2138CE (EVEN)

iX1776CE(ODD) iX2139CE(ODD)(:CZ-500C)

- ROM IC 2

,
I/O

007 684 0358

007 684 0361

007 684 0360

007 684 0359 //
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CZ-300C-B
CZ-310C-B

1—9 Y-f^.1

•

CPU MPU
CPU( MC68EC030

MSM80C51

32 MPU(25MHz)

FPU MC68882 (25MHz)

LSI

DMAC HD63450 4 DMAC (12.5 MHz)

MFP MC68901

KEY

CRTC IX1093CEZZ

(VICON)

' CRTC

DRAM

FDC

SCSI

SCC

RTC

1 VJL t=\

PPI

I/O

iX0906CEZZ

(CYNTHIA)

jiPD72065B

iX1095CEZZ

(VIPS)

MB89352

Z8530

RF5C15

YM2151

MSM6258

MSM82C55

iX1604CEZZ

iX2136CEZZ

iX2137CEZZ

iX1094CEZZ

iX1856CEZZ

3.5 2HD/2DD FDD
FDD

'

SCSI

2 (RS — 232C,

8 FM
Adaptive Differential PCM

2

IC

(PEDEC)

(YUKI)

(SAKI)

(CATHY)

(OSCIANII)
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CZ-300C-B
CZ-310C-B

<

ROM CG ROM
(IPLROM

1M (JIS ,:8X16,12X24 1/4 8X8,12X12:16X16, 4X24

(IPL.BIOS)

RAM - 4M (
4M ( 12M

VRAM 512K

1024X1024 4

DRAM

VRAM 512K 1024X1024 4

(512X512 16

DRAM

VRAM
32K

SRAM 16K

I/F-

3.5 2HD 2DD

2

SCSI SCSI

CRT RGB
RS-232C 1 RS— 232C

(2

(
/0 2

AC100V

50/60Hz

CZ-300C-B-28W/CZ-310C-B-30W
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CZ-300C-B
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1024X1024 4
,)„]-

'
1024X1024 4

AH
HE

77T7TT77T
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-4-.

768 X 512

512X512

256X256(2()256X240
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(

768X512

512X512 65536

1024X1024 512X256(2 16

256X256(2

512X240-

1^ KA )25bX240

31.5kHz

V (
15.98kHz 512X512 65536

16

(1

65536

256

(2)
256X256(2

512X512

65536

16

(4

512X240

(.71 25bX240 { ilg

512X480(
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CZ-300C-B
CZ-310C-B

1 — 4. ,
X 68030
CZ-300C-B
CZ-310C-B

•

(4M)

CZ-5BE4

CZ-5ME4

CZ-6BP2

(2)
CZ-6BE2
ffiS

CZ-6BE4C

GPHB
CZ-6BG1

—-
CZ-8NJ2

ĈZ-8IM2

——
CZ-8NS1
GX-220X

141

—
CZ-608D

I-—
21

CU-21HD

-
LC10C1

CRT
BF-68PRO
(14/15

RGB

CZ-6TU

CZ-8NM2A

'-
CZ-8NM3

CZ-8NT1

-
CZ-8NJ1

24

5

-
CZ-8PC3

48--
CZ-8PC4

24

(—
CZ-8PK10

1J

CZ-6PV1

I/O

JS1/0

CZ-6EB1

CZ-6SD1

CZ-8PG2

—J

I/0-735X

I/0-735X-B

g/\
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CZ-5H08

CZ-6FD5

LAN
CZ-6BL1()
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CZ-6BL2(/

RS232C

GP8

7-

C

_

4^

^

tJ

U
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s
M
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I
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H
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-

r

M

^

^

g
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cz--300C--B
cz--31 OC- B

2.

2 — 1.

^

3

2

IrasB

7a
0

w

3. 5

0 ( 0)

(

(JOY STICK 1)

3. 5

— KEYBOARD) PH NES)

MOUSE)

I

~~

^^ /r

13^

n

®j(OF
F)

TIMER

n

HD BUSY
S

!0
X68030 (C2-300C)

^
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cz--300C--B
cz--31 OC--B

2 — 2.

5

-

cpftrrRLJ

dOPT.1 fcTDEL]^

6

as

£^

g

0 1

0 1

n
2 3

0

2

3

RESET)

INTERRUPT)

Jf

(AUDIO IN)

(AUDIO OUT)

(JOY STICKS)

(PRINTER)

RS-232C
(RS-E32C)

FG)

(IMAGE IN)

(INTERNAL FDD NO.)

AC100V)

_ ^ 5.

X68030 "COT 5 . 25

gy^ 5.25
'—

5 . 25
i

0 1

5 . 25 ®g 0i:1izg9^, 3 .

2 3
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3.

3 — 1.

*) 00E9E000 H FPU (CZ-6BP1)
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i i

soy

Jdl

S>1

§

50id

00

^

O/

W3J.SAS
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/
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oo/
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cz--300C--B
cz--31 OC- B

3 — 2.1/0

* W WRITE only, R READ only, R/W READ/WRITE

c T^nr\r\r\r\Tj
hioUUUUrl

TITW
R TITw
T T^ar\f\f\A ttH(OUUU4rl TITw
C rjoUUUbxl w

HioUUUorl W
J^oOUUAn ITTW

W
T~> Q AAAT7TT W
T71 O r»A 1 ATT w
TTi o OUT w

TITW X
E80016H TTTw Y
T71 Q Aril QTU w 0 X
EjoOOIAH w 0 Y
UjoUUIOJcI

TTTw 1

X

E8001EH w 1

Y

E80020H W 2 X
E80022H w 2 Y
E80024H w —3 A
E80026H w I

ilioUU/oti It/ w
E8002AH R/W
E8002CH W/
sLioyJvZEjri w * k 1r
T^Of\ A OATTL80480H K/W CRTC

Gra E82000H R/W
, o

|

16 256

E8201EH R/W 65536

E82020H R/W
h

I

E821FEH R/W

Tex&
SP E82200H R/W

0)

E8221EH
h E82220H

1

1

E8223EH R/W
E82240H 2

1

E8225EH R/W

E8230E0H R/W 15
| | /-J J

1

E823FEH R/W

E82400H R/W

E82500H R/W

E82600H R/W
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CZ-300C-B
CZ-310C-B

D E84000H RAV •

M E84001H R '
A E84004H RAV

C E84005H R/W ($$$$$H)

E84006H RAV

E84007H R/W

E84025H RAV . .

0

$$$$$H+ 00H
E84027H RAV ' '
E8402DH RAV '

1

$$$$$H+ 40H
E84029H RAV '
E84031H RAV .

2

$$$$$H+ 80H
E84039H R/W '
E8400AH RAV (Word)

3

<p<t>ip<p<pxi un
E8401AH RAV (Word)

E8400CH RAV (LongWord)

E84014H RAV , / (LongWorcu

E8401CH R/W (LongWord)

E840FFH RAV -W ~7 ]1 , —t > y 1 1-7 1 , 1 ' "7 /7
11

E86001H w

M E88001H R GPIP'
F E88003H w
P E88005H W . .

E88007H R/W .

A

E88009H R/W '

B

E8800BH R/W '

A

E8800DH RAV '

B

E8800FH RAV ''

A

E88011H RAV ''

B

J_Juu v_/ R/W •

A

LJOUV/ <J R/W .

B

E88017H W '
E88019H W A. '
E8801BH W B' '
E8801DH W C/D' '
E8801FH R/W A.'
E88021H RAV B.'
E88023H RAV '

—14



cz--300C -B
cz--31 OC -B

^

M E88025H R/W V .X Lf' 7 1/
F r»oQn07"H'£jOO\J£t i XI w '
P Hioouzyn w USART •

XV/ W '
i?QQn

"
JtliOOUZiJXl XV/ W '-

"R/W USART''
p
it E8A001H RAV 1 Jd) /rT.TCDTTT

K

<^ v z / V-'J-JXVv/ U 1

E8A003H R/W v --" J'- /rV.UJU.J3t

p i E8A005H R/W 1^7 /^— 1J / / *-A ^^

E8A007H R/W 1 0^¥-h^7 / Ain4hVJ -^, " J

E8A009H R/W 1 B / 1 B Psl^" 1 / |HJ

E8A00BH R/W 1 nfl^pj / A 1 0BVJ B | J'"" ? / u y^W y 7"

E8A00DH R/W tj/y, / pi >s

E8A00FH R/W 1 FI / A1 Pu ,

/ " U

E8A011H R/W 101=1^7^ / A 1 0 RUt_| ' * / U

E8A013H RAV 1 ^7/^ 9*

E8A015H R/W 1 n /1i\J/"3 J~i / Zi*rHV

PR ni 7TT XV/ vv 1/
HiOiWJ

1

R/WSXI vv 10

E8A01BH RAV '
E8A01DH W '
E8A01FH W .

(JU

n

W '
W .

Ji/9O001rl K '
/ t E8E001H RAV ~t k "^ kh pjsj^iiJ/A;

E8E003H RAV v ~i h u

E8E005H W miW<y\yJ ui

E8E007H R/W "H7T T FTi r^jpT "NTTVTT

K

JCl/J-i LiCjU An\AJ V "l_

ww MPT 1 (D^7 T ^ K I V K n )bIVlJt U "J V -^-H "! ~^

Hjoiijuuijn XV MPU
E8E00DH w SRAM Write Enable Control

E8E00FH w POWER OFF Control

FM Lyuw Jti W FM •

E90003H RAV FM •

E92001H R/W ADPCM (IN)/ADPCM

(OUT)

E92003H RAV ADPCM . (IN/OUT)

E9A005H W ADPCM 8255

C

-15-



cz--300C-•B
cz--31 OC- B

E94**1H R FDC' (IN)

E94**3H RAV FDC • (IN/OUT)
E94**5H ' (IN/' —(OUT)
E94**7H W

2HD/2DD.2D (OUT)

SCSI Lj U\J JLw V

V

ID
XV vv SCSI
rw vv

"R/Wrw vv

S\ii w R…
W'"SCSI

i^y zjjxi •RIV

E9602FH R
E96031H R/W -7 -r v " k n—
E96033H R
E96035H R/W '
E96037H R/W
E96039H RAV High

R/W Mid
E9603DH Low

sec E98001H RAV SCC'

B

E98003H RAV SCC '

B

E98005H RAV SCC'

A

E98007H R/W SCC •

A

E9A001H R

0

8255--

A

E98003H R

1

8255--

B

8255
TTiQ A AAI7TJ W 8255

E9C**1H R/W FDC FDD (IN)

FDC FDD, (OUT)
FD PR E9C**3H W FDC, FDD,

FPU IpQpAAATJ
Sl/ZJSLi\J\JKJri XV

WVV
"D
XV

jcjyrjUUDxi IX/ vv

T?QT7>AflQ"PJrjyil/UUorl PAA7IV/ w .
sLvsiiVuAri w (

w
E9E010H RAV '

E9E012H RAV K
E9E014H R •

E9E016H (
E9E018H W '

.

E9E01AH W '

E9E01CH RAV '

E9E01EH RAV '

16



CZ-300C-B
CZ-310C-B

.
EAFF81H W
EAFF83H W
EAFF85H W
EAFF87H W
EAFF89H W

200000~3FFFFFH

400000~5FFFFFH

600000~7FFFFFH

800000~9FFFFFH

AOOOOO~BFFFFFH

EAFF81H

PCG
EB0800H RAV

I

EB807EH RAV
EBBF80H RAV

I

EBBFFEH

0 PCG

127 PCG

EBCOOOH RAV

EBDFFEH RAV

EBEOOOH

EBFFFEH RAV

01

EBOOOOH RAV

EB0002H R/W

EB0004H

EB0006H RAV

EB03F8H

EB03FAH RAV

EB03FCH RAV

EB03FEH RAV

EB0800H RAV

EB0802H RAV

EB0804H RAV

EB0806H RAV

EB0808H RAV

EB080AH RAV

EB080CH R/W

EB080EH RAV

EB0810H RAV

X

Y

X
Y

0 X
0 Y

X

Y

— - 127

0

17
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CZ-300C-B
CZ-310C-B

3 - 3.

2M 000000H- — 1FFFFFH) E86001H
8K

• … E86001H Write onlv8

D7 D6 D5 D4 D3 D2 Dl IdO

(8

'… 2M

8K (2M 256

^FH

000000H

0FFFFFH

100000H

200000H

BFFFFFH

—
—
&

—
&

-7FH(127)

—
0 0 ~ 1FFFH(8KB)

0 - 3FFFH
2 0 ~ 5FFFH
3 0 ~ 7FFFH
4 0 ~ 9FFFH
5 0 ~ BFFFH

127 0 FFFFFH(1MB)
128 0 -101FFFH

254 0 - 1FDFFFH
255 0 - 1FFFFFH(2MB)

*

256K

200000-3FFFFF H EAFF81

H

4000005FFFFF H EAFF83 H
600000-7FFFFFH EAFF85 H
800000-9FFFFF H EAFF87 H
A00000-BFFFFF H EAFF89 H(

f

D7 D6 D5 D4 D3 D2 D1 DO

(8

18



cz--300C--B
cz--31 OC- B

8 256K 0

& 1&
( EAFF81H 07H

200000 -2BFFFFH
2C0000 ~ 3FFFFF H &

(HEX)

0

000000-03FFFF DO

1

040000-07FFFF D1^ iim 080000-0BFFFF D2

3

0C0000-0FFFFF D3

4

100000-13FFFF D4

5

140000-17FFFF D5

180000-1BFFFF D6

7

1C0000-1FFFFF D7

40000H 4M

4M 800000~9FFFFFH A00000~BFFFFF H
EAFF87H EAFF89 H

CZ-6BE2,4,4C 2/4M

-19-



cz--300C -B
cz--31 OC -B

3 — 4.

No. D07 D06 D05 D04 D03 D02 D01 D00

h s^fe

oL JLorjUUorl * * * * TV FIELD 3DL 3DR

QO £aORiU\JuxX * * *

A4 j^onjUU / Xl * * * *

NMI HRL

5 E8E009H ROM Wait Control DRAM Wait Control

6 E8E00B

H

MPU VIPU

7 E8E00DH SRAM Write Enable Control

8 E8E00FH * * * * POWER OFF Control

* (*

•

Bit WRITE READ

D00

D01

D02

D03

3DR

3DL

TV

3DR

3DL

FIELD

TV ON/OFF

1.E8E001H[READ/WRITE]

•16 (OH[]——FH[] )
2.E8E003H[READ/WRITE]

•D03 WRITE MODE "0"" 1" TV
READ MODE TV ON/OFF ("0" TV ON "1" TV

OFF) TV

3.E8E005H[WRITE]'
4.E8E007H[READ/WRITE

Bit WRITE READ

D01 HRL HRL

D02 NMI

D03

20
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cz--300C--B
cz--31 OC--B

•D01 "0"

•NMI MPU ( 7) NMI

NMI D02 "1"
NMI D02" 1" NMI

NMI

•D03 WRITE MODE CPU80C51 MFP(RR)
"1" "0"

READ MODE' ("1" "0"

5.E8E009 H[WRITE]

•MPU ROM DRAM( 4M
DRAM) MPU 1 0~15

ROM 4 DRAM
4 '0"

6.E8E00B H[READ]

- MPU Read only

MPU D07 D06 D05 D04

M68000

M68030 0

D03 D02 D01 D00

10MHz

16MHz 0

25MHz 1 0 0

' DCH(1101 1100 B) MPU M68030

25MHz

7.E8E00D H (WRITE)

- SRAM Read only SRAM

•31H SRAM Write Enable Read only

8.E8E00FH (WRITE)

•00H—OF H— POWER OFF( Vccl OFF)

POWEROFF

21
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CZ-300C-B
CZ-310C-B

3 — 5.

<MPU68000

>7 I

NMISW (
6 MFP KEY H —SYNC V— DISP(
5 SCC RS-232C, (
4 !/0

3 DMAC (
2 !/0

'1

FDC FDD, BUSY' FDC >FDD>HD>
(

<MFP( )

>

15 1111 CRTC H — SYNC General Purpose

Internmt 7(17)

14 1110 CRTC IRQ (H"ST)
J n />C

Xll l/CX J. U. (J L

1

Q

J \J CRTC V DISP T1

!mpr A

12 1100 KEY Receiver Buffer Full

11 1011 KEY Receive Error

10 1010 KEY -7" Transmit Buffer Empty

9 1001 KEY
Transmit Error

8 1000 USART( ) Timer B

7 0111 RTC CLKOUT (1Hz) General Purpose
i

Interrupt 5(15)

6 0110 CRTC V— DISP General Purpose

Interrupt 4(14)

5 0101 8 ( 4MHz) Timer C

4 0100 8 ( 4MHz) Timer D

3 0011 FM General Purpose

Interrupt 3(13)

2 0010 POWER SW ON/OFF General Purpose

Interrupt 2(12)

0001 10 EXPWON
ON/OFF General Purpose

Interrupt 1(11)

0

0000 RTC ALARM ON/OFF General Purpose

Interrupt 0(10)

-22-



CZ-300C-B
CZ-310C-B

<

>

D07 D06 D05 D04 D03 D02 D01 D00

MFP

SCC(A,B

E88017H

2

|g * * *

0 -

1

/

sk

DMAC(0)(2HD)

E84025H(. .
E84027H( f '

DMAC(1)(
DMAC

E84065H(..
E84067H

(..
E840E5H

e(2)( (. '
E840A7H('.

DMAC(3)(
E840A5H(. '
E840E7H

(..
-

TT1 /~( r\ T TE9C003H

FDC 0 0

FDD 01
1

0

1

1
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3-6.IPL
IPL ROM FC0000H FFFFFFH(256K' 1.

2.

MSB

IPL ROM1

LSB MSB
000000H

OOFFFEH

LSB

COOOOOH ---

IPL

IPL ROM1

FC0000H

FF0000H

FFFFFEH

IPL

IPL ROM1

1. IPL ROM 1(FF****H)

64K

(000000H-00FFFFH)

2. IPL ROM 1 2

68EC030MPU

3. MPU
ROM

2

4. MPU

IPL ROM 1

3—2

IPL ROM 1

IPL

ROM 1

IPL ROM 1

(FFO0OOH~FFFFFFH)

IPL ROM 1

ROM

3 — 1) 68EC030

MPU ROM

3—] 3—

2
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4.
4 1.

3

CRTC

CRTC

R- ~

4 1

1) (
( | ^

•ANK
-

- (7j< 31.5kHZ) (
15.98kHz)

V-RAM

'

V-RAM

V
CRTC

'

DAC

' Green

Red

BLUE1

1^

I

6

Q



CZ-300C-B
CZ-310C-B

2) -'
- (7j< 31.5kHz) (
15.98kHz)

(

)

3)

. MSX

- ( 31.5kHz) (
15.98kHz)

4 2. (CRTC)

CRTC VRAM DRAM(MB81461)

CRTC 23

(1)

(2)

(3)

(4) VRAM
(5) VRAM
(6)

(7) VRAM
(8)

(
CPU VRAM CRTC

V — DISP (MFP GPIP4"0")
DRAM SAM(

CRTC

26
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cz--300C -B
cz--31 OC -B

CRTC
4—1 CRTC

1S!^
a a »~-\jV •_~

1

y „.
"7^ V

"~.
~1

7J<
Jif:(KHz) *5.

O

1 C QO0.0

(Hz) AC fil Aft

" no no oz.by

(1) SlE(msec) o.zo 1 c ni qo,u

y

— TT? / \
(psec) v3./ £) DZ.OO

(2) S (msec) ^Q no.0*VJo O.Z i U

(lisec) 3.45 3.30

(3) (msec) 0.191 0.187

(lisec) 4.14 4.94

(4) (msec) 1.111 0.876

(jisec) 2.07 1.65

(5) (msec) 0.476 0.187

1

(4)

u
or

a)

r

(5)

(2)

J

' 0.7Vp- p(75fi)
• TTL

27
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CZ-310C-B

•CRTC ).

(1)

R10(E80014H) R1KE80016H)

X Y

(2)

VRAM )
R2KE8002AH) D08 VRAM/ D07— D04

(3)

(4 0— -255) 4( 1024 R2KE8002AH) D03 — D00
R22(E8002CH) D15 — D08

D07 — D00 E80480H

D03 R2KE8002AH) D03 —D00"0"

CRTC

SAM(4 )
SAM

(4)

VRAM 16

16

R23(E8002EH) D15— D00 "1"
R2KE8002AH) D09

CRTC (
(1)

1024X1024

R12(E80018H) R13(E8001AH) X Y
512X512 .

(R12 — R19)

-28-
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CZ-310C-B

(2)

VRAM R2KE8002AH) D03 —

D00 E80480H D01

VRAM E80480H D01 VDISP

1 CRTC SAM(1
("0" 1 ( 2

)
(3) " ' E80480H D00

A/D VRAM
E80480H D00 VDISP 1 CRTC

SAM(1 ) VRAM 1

1 2 )
E80480H D00"0"

-29-
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CZ-310C-B

4 3.

<

>

IC

'

IC

4 2

SP

16X16/
128 (BG

max256— 1)

1 16/65536

256/65536

SP

SP 1024X 1024

512 or256

512 or256

128 SP/

32 SP/

-H
\T {^-
-BG

( SP (BG0>BG1)

(SP0>SPn>SP127)

K

BG
/£

8X8/
IbX lb h V /
8X8/
max256 BG

SP

16X16/ 128

1 16/65536

256/65536

BG

maxl024X 1024

maX2 (2

512 or256

512 or256

512 BG1 (BG

16X16

256 BG2 "8X8
•H

•V( BG

-30-
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CZ-310C-B

4— 4.

3

(1) Reg.l

-

-

(2) Reg.2

-

-

(3) Reg.3

•

- (
-

CRTC V— DISP

(MFP GPIP4"0")
4 5.

(1) ( 15.98kHz 60.52Hz)

-
2

-
8%

)

(
256X256

512X512

236X236

471X471

31
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cz--31 OC--B

[] [. ](

CRT CRT

(
- ^r Xl,Xlturbo

256X256

512X512 (
[ ][ ]

CRT CRT

(
[ , [] ]

32
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CZ-310C-B

(2) ( 31.5kHz 55.46Hz)

-

- '[']

256X256 2 Xlturbo 200( 7_«'

5.

(1) 5

(A)

- 000000H

(B)

• NMI( 7)

00007CH NMI
E8E007H D02 1 NMI

D02 1 NMI NMI

(C) POWER
. POWER ON ON (Vccl ON)

OFF MFP POWER SW (MFP 2)
POWER MFP MPU

MPU
E8E00FH"00" "OF", "OF"

POWER OFF(Vccl OFF)

(D)HD ID

- SCSI ID

- SCSI ID

HDD ID "0"

•ID

(2) + 5V 2 ±12V 4

Vccl ON MFP

( AC
(A)Vccl: + 5V RTC SRAM

•AC POWER ON

CRT /

33
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CZ-310C-B

•AC RTC ALARM ALARM
ON

* Vccl OFF E8E00FH "00" "OF",

"OF")POWER ^)N AC Vccl OFF

„

(B) Vcc2: + 5V RTC SRAM
•POWER ON/OFF AC ON

' AC
(C)Vcc3: + 12V

-Vccl ON/OFF

(D)Vcc4: —12V

•Vccl ON/OFF

(E) :RTC SRAM- 2

•AC Vcc2 Vcc2

OFF RTC SRAM
(3) LED( Vcc2 ON

(A) POWER LED
-POWER ON
•POWER ^N OFF Vccl OFF

.Vccl OFF

•Vcc2 OFF

AC POWER POWER LED

ON

ON—OFF Vccl ON OFF

OFF POWEW
Vccl ON

OFF

(B) TIMER LED ,

•RTC ALARM RTC E8A0**H D04"1"
TIMER LED "0"

D04 "1" D04 Vcc2 "0"

POWER ^)FF Vccl ON
TIMER LED

-34-
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(C) LED

POWER
LED LED

ON

- FDD

- FDD
LED ON

- FDD
LED OFF

1

FDD/
ON ON)

•

ON

- FDD

OFF

OFF • •

(4) i8255 A B 2 C

2

i8255 0

B C

< i8255 (E9A007H)

>

D07 D06 D05 D04 D03 D02 D01 D00

1 0 0 0

0— C(4 ) ()
L— B ( No.2)

0— C 4 ( )
1—A ( No.l)
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6.

VCO

GND -6-

CPU

(E8E007H)

MFP

>

>

RR

SO

SI

RDY
-o-

-0-

(MFP—80C51)

0-

-0-

(80C51—MFP)

0-

CPU

(E8E003H)

TV

TO

RxD

TxD
Tl

0-

6—1 '
TV

Vcc

GND 6-

4-

-0-

-©-

MSCTRL

i—^ >

MSDATA MSDATA MSCTRL

-<

RTSB

RxDB

<

>

SCC

/

-36-
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<
CPU 80C51

(1) MFP (6- 1

1

(Delay)

(Spe'ed) Delay

(MSB)

6- 2

(2)TV
80C51 T1 TV

MFP
80C51 1 2

TV 1 MFP 80C51

TV

E8E003H D03

TV

TV Vol.up Vol.down CH.up

CH.down

(3) LED

8 LED LED
MFP 1 80C51

LED (
) 80C51 MFP LED

FFH

(4) (MSCTRL)

MFP 1 80C51 MSCTRL "H""L"

(5)

80C51

MFP RDY(MFP (iRR) 'L"

E8E007H D01 = 0 DMAC
80C51

TV
MFP 1

80C51 80C51

RDY"H" E8E007H D01 = l

-37-
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6— 1

2400(
)#

8

(1)

(2) NuM
(3) NuM-LED

(4)

(5)

(1)

NuM
NuM 74H

(2) NuM
NuM-

LED 80C51

NuM ON /
MFP 44H 45H

( (—
7' (8H) 7 (43H)

8( (9H) 8 (44H)

9) (AH) 9 (45H)

0 (BH) / (40H)

= (CH) * (41H)

U (17H) 4 (47H)

I (18H) 5 (48H)

0 (19H) 6 (49H)

.

P (1AH) (42H)

J (24H) (4BH)

(25H) 2 (4CH)

LU (26H) 3 (4DH)

+

(27H) + (46H)

M (30H) 0 (4FH)

< (31H) (50H)

. > (32H) (51H)

/?' (33H) (4AH)

— (34H) ENTER (4EH)

38
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(3) NuM-LED

NuM-LED (P0.7)

LED (MFP) NuM-LED
80C51

NuM ON / LED
NuM-LED ( 7' 1'

(4)

(P0.0-P1.0)

80C51

47H

FEH(
*

(5)

NuM

CTRL + SHIFT + OPT.1

NuM
• CTRL + SHIFT+ OPT.2

CAPS

-39-
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(6)TV

MFP 1 80C51 TV
ON/OFF

SHIFT TV
TV

1

2

TV
ON OFF

MFP

6 — 2

D7 D6 D5 D4 D3 D2 Dl DO 80C51 MFP 1

~~,————,——,——
,——|——|——,

3—2

0—
1

40
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7.

FM LSI YM2151 LSI MSM6258

WCnl Vss CLK(4MHz)

FM

(YM2151)

i

v

ss

UPD8255

PC

Vcc l

V

ss CLK(4MHz)

ADPCM

(MSM6258)

PCM PAN

~O Out

-O L line Out

-O R line Out

-O R TV AUDIO

-O L TV AUDIO

-O line In

7— 1

41
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7 - 1.FM
LSI YM2151

<

(1) 8 32

(2)

(3)

(4)

(5)

(6) 1.6

(7)

(8)

(9) 2

7 — 2.

LSI ADPCM MSM6258 PCM
8255 C

LSI S&H(Sampling&Hold) AD
PCM(Pulse Code Modulation) ADPCM(Adaptive Differential PCM)

(DAC)

(1) 4 ADPCM
(2) ADPCM/
(3) DRAM MPU
(4)… 3.9, 5.2, 7.8kHz

(5) 4MHz

(6) AD… 8

(7) DA… 10

(8) DA A (
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8. LSI
8-l.DMAC

DMAC 63450 4 DMAC
8— 1

8 —1 DMAC

No.

0 2HD/2DD

'

' (SCSI

2

3

ChO 2HD/2DD

68EC030 63450

.

ChO SCSI

Ch2

CLK Vccl Vss CLK Vccl Vss
Ch3

(25MHz) (12 ' 5

8 —1 DMAC

DMAC 8 — 2 DMAC 8— 3

DMAC
(1) 4 DMA
(2) I/O

(3)

(4)

(5)

(6) 6.25MBytes/sec 12.5MHz)

(7) 68000

43
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8 - 2 DMAC

E (REQ

(REQ

,_

K

>—

-

( )+
(2

8— 3 DMAC

s

- DMAC

DMAC

CNT

L
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8 2. ( FPU )MC68882(25MHz)

MC68882

FPUCS .

A1-A4
AS

DS
R/W -

D31-D0-
DSACK

1

DSACK

0

SENSEF

CS

A1-A4
AS

DS
_

R/W

D31-D0
DSACK1
DSACKO
SENSE
CLK
a.

FPU CLK
(25MHz)

8— 2 FPU

MC68882

• 8 '
• 67

• 67'
• 46

• IEEE 754

• IEEE(
• 7 '(

.
• ROM 22 (n,e )
• /
•

•

• 8 16 32 ' •

X68000 MC68HC000MPU FPU /0

MPU FPU
MC68EC030MPU FPU
MPU FPU

— 45 —
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8 — 3.

.

(1) (CZ-5BE4)

*4M 8M( 12M

•4M

400000~7FFFFFH

•4M (CZ-5ME4)

800000~BFFFFF

H

* 2 4M 2

LOW

DRAMSENSE1 400000~7FFFFF H
DRAMSENSE2 800000~BFFFFF H

* !/0 2,4M (CZ-

6BE2.4, 4C )

-

(2) I/O

.I/O 2,4M (CZ-6BE2,4,4C)

• 4M I/O

12M

.

I/O

8M 40000-BFFFFH

4M 4M 800000-BFFFF H

8M

.I/O

I/O 10MHz

•I/O CZ-6BE2, 4 4C) IF 2 (J2 J3)

J3

I/O (CZ-6BE2, 4, 4C)

46
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8-4.MFP
68000

68901

8—3 MFP

CLK RESET Vccl Vss

(4MHz)

Internal Control

LOGIC
~"~TPs

Data

(8)

Selest

(5)

CS
RAV
DS
DTACK

g
So

A Timer C,D

V (

0

>TCO(N C)

>TDO(N C)

-XTALl(4MHz)

-XTAL2(4MHz)

Timer A(
Timer B
(.

TAO(N C)

TAKCRT V-DISP

TBOUSART
TBI(N C)

USART( RR(
SI(
RC(TBO

"> SO(
TC(TBO

+ TR(
GPIP GPIP0(RTC ALARM ON/OFF

GPIPKEXPWON ON/OFF.

GPIP2(POWER SW ON/OFF

GPIP3(Vcc2

GPIP4(CRTC V-DISP

GPIP5(RTC CLKOUT(lHz))

GPIP6(RTC IQR

GPIP7(CRTC H-SYNC

interrupt
Control

I t I t
IRQ IEI IEO IACK
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>

MFP
(1) 16 (
(2)4 ( 3Ch -
(3) 1 2 USART (
68901MFP

ICh)

8 — 4 MFP

TADR
TAI

(CRTC V-DISP
8 1/2 TAO (N C)

TBDR(OIH) TBDR(ODH)

TACR(08H)

(4MHz)- (/4) 8 1/2

TCDR

TCDCR

(4MH

-

8 1/2

TDDR

8 1/2

TBOCUSART

38400Hz

TCO(N C)

TDO(NC)

8 — 5 MFP

V 15 GPIP7 (CRTC H-SYNC
14 GPIP6 (CPTC IRQ

13 TimerA (CPTC V-DISP

12 Receive Buffer Full(
11 Receive Error(
10 Transmit Buffer Empty(
9 Transmit Error(
8 TimerB (USART

7 GPIP5 (RTC CLKOUT(lHz)

6 GPIP4(CRTC V-DISP

5 TimerC (8

4 TimerD (8

3 GPIP3 (VCC2

2 GPIP2 (POWER SW ON/OFF

1 GPIP1(!/0 EXPWON
ON/OFF

+ 0 GPIP0 (RTC ALARM ON/OFF )

INT7
INT6
INT5
INT4-
INT3
INT2
INT1

68000MPU <

o

1

2

L
L
L

p
p
P

III

—48
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RC">

TBO

>~TC >

SI(
SO(
RR(
TR(

2400

1 ,
8

1

8 — 6 MFP USART
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8 — 4 MFP

No.

QPIP7 CRTC H— SYNC
"0" H— SYNC

QPIP6 CRTC R09(E80012H)

CRTC IRQ

"0"

TimerA CRTC V DISP (() 00H
[-Sil D 4 i-ip "

Receive

Buffer

Full

(
D07 1 )

Receive

Error

^\—3 0 7
1a H t» r— 3>) (

D06 = l D05 = l D03 = l )
Transmit

Buffer

Empty

(
D07 1 )

Transmit

CjI

(- ( D06= l. D04= l^ / C Avis ^-^ • ^fu | 1 \v
|

z / z - ^ -*—' \j \j ^/-n* ct* *^ *-» v

)
TimerB (4MHz) () MFP USART( (38400Hz)

QPIP5 RTC CLKOUT(lHz)

QPIP4 CRTC V— DISP "1" "H"

"0" "L"

TimerC (4MHz) ( ) ^0H

TimerD (4MHz) ( )
0H

50
—



CZ-300C-B
CZ-310C-B

No.

GPIP3 Vcc2( )
"1" "H" Vcc2

"0" "L" Vcc2

Vcc2 GPIP3

"0" (POWER ON
"1" GPIP3 "0"

GROWER ON Vcc2

MPU Vcc2 Vcc2

RTC

E8A0**H( * 4

D05(6 "1" GPIP3 "1"

RTC

GPIP2 POWER (Vccl)
'

ON POWER ON
"0""L" POWER OFF

"1""H" POWER OFF

GPIP1 !/0 EXPWON (Vccl) ON'^ EXPWON >

ON "1" "H"

EXPWON ON "0""L"

MPU GPIP1

I/O EXPWON ON

GPIPO RTC ALARM ALARM ALARM
ON "1"

"H" ALARM 1 "0" "L"

MPU ON 1

GPIP0

ALARM ON
ALARM ALARM 1HZ 16Hz()

-51
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GPIPO GPIP3 ON—[ON/OFF]

Vccl ON
MFP GPIP2

"0"

POWER
ON

MFP GPIP1

"0"

I/O

EXPWON ON
MFP GPIP0

"0" "1"

RTC ALARM
ALARM ON

GPIP2, GPIP1 GPIPO

E8E00FH
"00H""0FH" POWER
OFF

-52-
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+ 12V -12V

-O

-O

-O

(5MHz)

4.7kfi

V,cc

rrr

D0-D7

D/C

A/B

RD
WR
CE

PCLK

-O INT

-O INTACK
IEI

Vcc

GND

MC1488

TxDA
RTSA p
DTRA 3

RxDA
CTSA
DCDA
RTxCA

TRxCA

CTSB

DCDB
DTRB

RTSB

RxDB

CC Vcc" TxD

RTS

DTR
•ST1

MC1489A

330pFX4 TTTT

RxD
CTS
•DSR

RT > RS-232C

4r

230pFX3 (-

ST2
CI
-CD

-SG

•FG

rrr

1 MSCTRL

Z8530SCC Ttr

4.7kf2

JILmsdata

© GND
GND

)"
Vcc 1

®
cc

- MSDATA

>

8 — 7 SCC

53
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-

•SDLC/HDLC-

8-5.SCC
RS — 232C

Z8000 Z8530SCC 8— 7

<

>

SCC 2 2 14 7

'
(1) A(RS — 232C)

* ( )
5 6 7 8 /
1 1.5 2/
xl xl6 x32 x64

* …
1 2

6 8

CRC.
.

CRC
SDLC EOP
(.)

1.5Mbits/sec(
375kbits/sec(FM DPLL)

187kbits/sec(NRZI DPLL)

(2) B(
*

'…
…-…

…-

'
(3) SCC ( WR3 RR8

WR0 D02 — D00

- -

••4800

•-1

••8

"
'•2

••RXDB

••RTSB
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WR8 RR8

8— 5

8 — 5

r TVTTJ—^^/r\ 3WrDMJdZ "S"' H

9600 H(000EH)

4800 3K001FH) 5X106

2400 63(003FH) 2

1200 128(0080H) 2X( X 16)

600 258(0102H)

300 519(0207H) (PCLK) 5MHz

150 1040(0410H) 16

75 208K0821H)

8-6.RTC
RP5C15

4

4

M

RP5C15

V

cc2

CLKOUT(lHz)

MFP (GPIP5)

7

POWER LED TIMER LED

ALARM( lHz 16Hz

32.768kHz)

MFP(GPIPO)

0

8 — 9 RTC

>

RP5C15 READ/WRITE

(1) 16 CPU

(2)4 (D00 — D03)

(3)4

(4) ( ) ( )
)
(6) BCD

(7) ±30 Adjust

(8) (2.0V)

(9) 16Hz 1Hz

- 55
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(lO)lHz

RP5C15' (
ON(Vccl ON)

ON ALARM ( 16Hz

1Hz MFP GPIP0(0

ALARM MFP
TIMER LED (E8A0**H D04 "1"

E8E00DH 31H SRAM WRITE ENABLE SRAM
TIMER LED (E8A0**H D04

E8E00DH 00H SRAM READ ONLY MFP
Vcc2

.

CLKOUT 1Hz MFP GPIP5(7 )
MFP 1Hz POWER

LED TIMER LED

RP5C15 Vcc2

9. I/O

9 — 1.

3.5 2HD/2DD FDD( ) 2 FDD
FDC PPD72065B SCSI SCSI

MB89352 9 — 1

<FDD
FDD

(1)

(2) LED (2 LED)

LED

( ON

(3) SW

(4)

(5)

(6)

56
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9 —1 FDD/HDD

57
—

ATN
SEL

RESET

REQ
BUSY
I/O

C/D

MSG

D0-D7
DP

HD(
FD(

FDD

FDC
(/ZPD72065B)

VFO

(SED9420AC) V

OPTION SELECT 0-3

EJECT

EJECT MASK
LED BLINK
FDD INT

ERR DISK

DISK IN

TRK06

WRITE PROTECT
DRIVE SELECT 0-3

READY
INDEX
DISK TYPE SELECT

DIRECTION

STEP

WRITE GATE
WRITE DATA
SIDE SELECT

MOTOR ON
READ DATA

2HD/2DD.2D

MSN/STD

16MHz

•

SCSI

n

1-

SSVCCV

I/O

1



CZ-300C-B
CZ-310C-B

9 2. /F 8 /F

1 BUSY STROBE
BUSY "H"

BUSY"H" "L"

STROBE STROBE
STROBE

E8C001H

BUSY
BUSY
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cz--300C-•B
cz--31 OC- B

9 5

D07 D06 D05 D04 D03 D02 D01 D00

E8C001H

E8C003H X X X X X X X STRO

E9C**1H X X / (
0—
1

0—FDD
—FDD

0—FDC
1—FDC

E9C**1H (
0—
1—

0—FDD
1 FDD

0—FDC
1—FDC

0— -
1 -

0—FDD ON
1—FDD OFF

0—FDC ON
1—FDC OFF

- ON(BUSY = 0)—
- OFFCBUSY = 1)—

E9C**3H

-59-



cz--300C -B
cz--31 OC -B

<

>

(1) BUSY
*

a) E9C**1H D00"0"

b) E9C**1H D05= 0

*

a) E9C**3H (2) 3)

b) E9C**1H D00 "1"
BUSY = 0( )

(2)

E8C001H 1

(3) (
• E8C003H D00 "0" "1"

9 3.

8255 2

2 ( 8255 E9A007H 92H

E9A005H(portC) 4 (D04~D07)"0"

No.l

No.2

PCM

9 2

D7 D6 D5 D4 D3 D2 Dl DO

E9A001H * No.l —
E9A003H * * No.2 —

E9A005H IOC7 IOC6 IOC5 IOC4
Sampling

Late
PCM PAN

9 — 6

!iUPD8255

portA

portB

portC
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CZ-300C-B
CZ-310C-B

<

>

(1) 8255 E9A007H 92H

(2) E9A005H(PortC) 4 (D04~D07)

"0"

(3) No.l E9A001H No.2

E9A003H

9 — 4. I/O

(1) !/0 10MHz

• X68000

-

(2) I/O

10MHz

(3) I/O IDDIRS10

IDDIRslO

!/0

IDDIRS10

LOW
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CZ-300C-B
CZ-310C-B

I/O (A)

No. I/O

1 GND
2 20MHz Out 20MHz
3 GND
4 DBO I/O 7"
5 DB1 "

6 DB2 ii //

7 DB3 n //

8 DB4 n

9 DB5 ii //

10 DB6 a

11 GND
12 DB7 I/O

13 DB8 II

14 DB9 II

15 DB10 II

16 DB11 II

17 DB12 II

18 DB13 II

19 DB14 II

20 DB15 II //
j

21 GND i

22 + 12V
23 + 12V
24 FCO I/O (MPU
25 FC1 II

26 FC2 II

27 AS
28 LDS
29 UDS
30 R/W MPU
31 N.C
32 -12V
33 -12V
34 N.C
35 EXAVC In

36 DTACK I/O

37 EXRESET Out Ail vvrr i i . .

QQOO uAT.T t/o In'MPU J Out'

39 EXBERR I/O

40 N.C.

41 GND
42 N.C.

IN ..
44 N.C.

45 N.C.

46 N.C.

47 N.C.

48

2

Out

49 Vccl + 5V

50 Vccl + 5V
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CZ-300C-B
CZ-310C-B

I/O (B)

No. I/O

1 GND
2 10MHz Out 10MHz
3 10MHz Out 10MHz
4 N.C.

5 AB1 I/O

6 AB2 //

7 AB3
8 AB4 n

9 AB5 n

10 AB6 I!

11 GND
12 AB7 I/O

13 AB8 //

14 AB9
15 AB10
16 AB11
17 AB12
18 AB13 //

19 AB14
20 AB15
21 GND
22 AB16 I/O

23 AB17
24 AB18
25 AB19

AB20
27 AB21
28 AB22
29 AB23
30 IDDIR Out
31 N.C
32 HSYNC Out
33 VSYNC Out
34 DONE I/O (DMA)
35 DTC Out DMA))
36 EXREQ In (DMA)
37 EXACK Out (DMA)
38 EXPCL I/O (DMA)
39 EXOWN I/O OWN(DMA)
40 EXNMI In NMI
41 GND
42 IRQ2-n In (n: lor2)

43 IRQ4-n In

44 IACK2 —

n

Out (n: lor2)

1\4 n VJUi

46 BR-n In n: lor2)

47 BG-n Out (n: lor2)

48 BGACK I/O (
49 Vccl + 5V
50 Vccl + 5V
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9 - 5.

RGB

…
(D®--<!S)(D

No. I/O

1 R Out 0.7Vp—p(75

2 GND Out

3 G Out 0.7Vp— p(75

4 GND Out

5 B Out 0.7Vp-p(75

6 GND Out

7 YS Out

8 GND Out

9 N.C

10 AUDIO L Out

11 AUDIO R Out

12 GND Out

13 N.C

14 HSYNC Out TTL

15 VSYNC Out TTL

©IMAGE IN(
No. ^" I/O

VHT Out (
2 GND
3 ADD 11 In /
4 ADD10 In

5 ADD9 In //

6 ADD8 In

7 ADD7 In

8 ADD6 In

9 ADD5 In

10 ADD4 In

11 ADD3 In

12 ADD2 In //

13 ADD1 In //

14 ADDO In

15 QA Out D
16 TV REMOTE Out
17 TV ON/OFF Out /
18 EXVSYNC In TTL
19 EXHSYNC In TTL
20 Vccl Out + 5V
21 GND
22 CD4 Out

23 CD3 Out
24 CD2 Out

25 CD1 Out

26 CDO Out

27 ADD15 In /
28 ADD14 In

29 ADD13 In

30 ADD12 In
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cz--300C--B
cz--31 OC--B

No. I/O

1 STROBE Out

2 PRAO Out \y )]y^ < -7/ — ,

3 PRAl

PRA2

PRA3

a
®®®GXD(D

4

5

ii

n

6 PRA4 n

7 PRA5 n

8 PRA6 ii

9 PRA7 n

10 N.C

11 PRTBUSY In "LOW"

12 N.C

13 GND Out

14 GND Out

LINE IN

©LINE OUT

No. I/O

GND Out

2 LINE IN In

3 N.C

No. I/O

GND Out

2 L Out ()
3 R Out ()
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cz--300C--B
cz--31 OC--B

©

1

NoHP J -ft-&^, T/O

u

8955 PA f^ I

o
£i TOA1 Tnii PA

1

3 I0A2 In PA2

4 I0A3 In PA3

5 Vccl Out + 5V

6 I0A5 I/O PA5/PC6

7 I0A6 I/O PA6/PC7

8 PC4 Out PC4

9 GND Out

2

No. I/O

IOB0 In 8255 PBO

2 I0B1 In PB1

3 IOB2 In PB2

4 I0B3 In PB3

5 Vccl Out + 5V

6 I0B5 In PB5

7 I0B6 In PB6

8 PC5 Out PC5

9 GND Out

RS— 232C

No. I/O No. I/O

FG I/O 14 N.C

2 TxD Out 15 ST2 In

3 RxD In 16 N.C

4 RTS Out 17 RT In

5 CTS In 18 N.C

6 DSR In 19 N.C

'

7 SG I/O 20 DTR Out

8 CD In 21 N.C

9 N.C 22 CI In

10 N.C 23 N.C

11 N.C 24 ST1 Out

12 N.C 25 N.C

13 N.C
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cz--300C -B
cz--31 OC -B

Q © ©
,0 ® © (D

HE

©

No. 70

Vcc2 Out + 5V

2 MSDATA Out

3 KYRxD In

4 KYTxD Out

5 KYREADY Out /
6 KYRMT In

7 GND Out

No. 70

GND Out

2 L Out (
3 R Out (

No. [/O

1 Vccl Out + 5V

2 MSCTRL Out

3 MSDATA In

4 GND Out

5 GND Out

19
——

1

20 ( }

2

39 21

No.

2

3

4

5

6

7

8

9

10

11

DISK TYPE SELECT

N.C

DRIVE SELECT 3

INDEX

DRIVE SELECT 0

DRIVE SELECT

1

DRIVE SELECT 2

MOTOR ON
DIRECTION

STEP

WRITE DATA

I/O

Out

Out

In

Out

Out

Out

Out

Out

Out

Out

3012
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CZ-300C-B
CZ-310C-B

12 WRITE GATE Out

13 TRACK 00 In

0

14 WRITE PROTECT In

15 READ DATA In

16 SIDE SELECT Out

17 READY In

18 N.C

19 N.C

20 OPTION SELECT 0 Out

0

21 OPTION SELECT 1 Out

1

22 OPTION SELECT 2 Out 2 CZ-600C

23 OPTION SELECT 3 Out

3

24 EJECT Out

25 EJECT MASK Out

26 LED BLINK Out LED
27 DISK IN In

28 ERR DISK In

29 FDD INT In

30 GND Out

31 GND Out

32 GND Out

33 GND Out

34 GND Out

35 GND Out

36 GND Out

37 N.C

38 GND Out

39 GND Out

40 GND Out

SCSI

No. No. I/O

GND 26 DO I/O

2 GND 27 D1 n

3 GND 28 D2 n

4 GND 29 D3 n

5 GND 30 D4 ii //

6 GND 31 D5" ii

7 GND 32 D6 ii

8 GND 33 m n

9 GND 34 SDP "

10 GND 35 GND Out

11 GND 36 GND Out

12 GND 37 GND Out
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CZ-300C-B
CZ-310C-B

13 NC 38 TMPWR Out

14 GND 39 GND Out

15 GND 40 GND Out

16 GND 41 ATN -

17 GND 42 GND Out

18 GND 43 BSY In

19 GND 44 ACK Out

20 GND 45 SRST Out

21 GND 46 MSG In

22 GND 47 SEL Out

23 GND 48 c/d In /
24 GND 49 REQ In

25 GND 50 VO In

25 ——
24 0 —_- 2

50

49 ---—- 27

69
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