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1.

1.1

G321E CMOS LSI CFL

,

1.2

320 240

1 / 240

4

2 VDD= 5V, VLC= 24V( )

CFL

CFL 1

195g

1.3

LCD * *

G321EV5R000
FSTN
( )

6
/CFL ( )**

**

G321EV5B000
STN

( )
6

/CFL ( )***
***

*   LCD ,
** G321EV5R000 , H , L

, ,
***  G321EV5B000 , H , L

, ,



- 2 -

1.4 (CFL )
Vss=0 V

Min. Max.

VDD 0 6.0 V

VLC VDD 30.0 VDD V

VO VO  VLC VDD 30.0 VDD V

VIN 0.3 VDD+ 0.3 V

Topr 65%RH 0 +50 °C

Tstg 20 +60 °C

48hrs +20 +85 %RH

1000hrs +20 +65 %RH

1.5

320 240

 ( ) [mm] 150.0 96.0 14.0 max.

   ( ) [mm] 103.0 80.0

  ( ) [mm] 95.97 71.97

  ( ) [mm] 0.27 0.27

  ( ) [mm] 0.30 0.30

[ g ] 195 typ.

1.6 (CFL )

1.6.1 FSTN ( )

Vss = 0 V, Ta = 0°C 50°C

Min. Typ. Max.

VDD 4.75 5.00 5.25 V

VLC VDD=5 V 24.5 24.0 23.5 V

VO
VDD=5 V
VO VLC

23.0 5.0 V

High VIH VDD=5 V 5% 0.8 VDD VDD V

Low VIL VDD=5 V 5% 0 0.2 VDD V

IDD 6.4 15.0 mA
*

ILC

VDD=5.0 V, VLC= 24.0 V
VO= 15.6 V
fFLM=70 HZ, Ta=25°C 5.7 15.0 mA

fFLM VDD=5 V 5% 66.5 70 73.5 HZ
    * :

: fCL2=3.0 MHz
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1.6.2 STN ( )

Vss = 0 V, Ta = 0°C 50°C

Min. Typ. Max.

VDD 4.75 5.00 5.25 V

VLC VDD=5 V 24.5 24.0 23.5 V

VO
VDD=5 V
VO VLC

23.0 5.0 V

High VIH VDD=5 V 5% 0.8 VDD VDD V
Low VIL VDD=5 V 5% 0 0.2 VDD V

IDD 6.4 15.0 mA
*

ILC

VDD=5.0 V, VLC= 24.0 V
VO= 16.2 V
fFLM=70 HZ, Ta=25°C 5.7 15.0 mA

fFLM VDD=5 V 5% 66.5 70 73.5 HZ

    * :
: fCL2=3.0 MHz

1.7

1.7.1 FSTN
1/240 duty, 1/13.1 bias, fFLM=70 Hz, Vopr=VDD VO, CFL :ON

Min. Max.
θ1 20

θ2 50
θ2 θ1

C 2.0
∅=0°
Vopr=20.6V

25
70

1, 2

C
θ= 10°
∅=0°
Vopr=20.6 V

25 5.0 8.0 3

ton 230 350

toff

θ=0°
∅=0°
Vopr=20.6 V

25
150 230

ton 1100 1700

toff

θ=0°
∅=0°
Vopr=22.4 V

0
500 750

ms 4

LC 3S
1.7.2 STN ( )

1/240 duty, 1/13.1 bias, fFLM=70 Hz, Vopr=VDD VO, CFL :ON

Min. Max.
θ1 15

θ2 20
θ2 θ1

C 2.0
∅=0°
Vopr=21.2 V

25
35

1, 2

C
θ=0°
∅=0°
Vopr=21.2 V

25 2.0 3.0 3

ton 170 260

toff

θ=0°
∅=0°
Vopr=21.2 V

25
190 290

ton 1100 1700

toff

θ=0°
∅=0°
Vopr=22.8 V

0
500 750

ms 4

LC 3S
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Cmax. θ

Y (∅=180°)

θ2

θ1

Vopr

(V)

( ON) ( OFF)

1/fFLM

2.0

Cmax.

Y (∅=0°)
  (θ=90°)

∅
Z

Z(θ=0º)

θ

2. θ 1 θ 2

θ1 θ2

C

3. (C)

C=
B2 (  )

B1 (  )

4.

Vopr fFLM

ton ( ) toff ( )

X (∅=90°)X

0

(%)

(V)

1. θ ∅

CFL

10%

toffton

100%

B2

B1

90%

1.8

*
25°C 10°C

< 65%RH 50,000 hrs

* :
30%

3
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1.9

* FGND ,
** DISPOFF= H , DISPOFF= L

No.

10

14

VDD

FGND

 (1) +5 V

*

No.

6
7

D0

D1

4
5

CL2
DISPOFF / **

1

3

FLM

CL1

1

1

8
9

D2

D3

12
13

VLC

VO

 (2) 24 V
11

2

VSS

M

GND 0 V

NC
( )

CN2
FL IL-G-3S-S3C2(JAE) ,  IL-G-C2-SC-10000 (JAE)

( ) IL-G-3P-S3T2-E( )(JAE)
IL-G-3P-S3L2-E( )(JAE)

No.
1 VFL GND***: 0V
2 NC
3 VFL1 CFL

[  ]
CN1

*** CN1 VSS(GND)

mm
0.5

1
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2.

2.1

G321E 2

, 1 2

(M)

,

G321E , ,  M M’

, ,

M

M’ M ,  M

, M

70 Hz 5%

G321E 1 / 240 , 1 1 240

( ) ,

,

Va Vf 6 , 1

, 2 SEG0 COM0 SEG1 COM1

,

1

Va

Vb

Vc

Vd

Ve

Vf ,

, H , L , ,

H , L
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SEG0 COM0

-1/13Vopr

SEG1 COM1

0

1

2

3

0   1 2
SEG

COM0

M

COM1

SEG0

SEG1

( )

( )

Va

Vb

Ve

Vf

Va

Vb

Ve

Va

Vc

Vd

Va

Vc

Vd

Vf

COM

Vf

Vf

1/13Vopr

Vopr

-Vopr

11/13Vopr

1/13Vopr

-1/13Vopr

-11/13Vopr

239239

1

0 1 2 30 1 2 3

2
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2.2

G321E , , Vopr , , M

3 M , M M’

3

M

VSS

VDD

M

FLM

CL1
CL2

D0 D3

Va
Vc
Vd
Vf

VLC

VSS

Va, Vb, Ve, Vf

80

80

80

320 240 LCD

80

4

80

2

80

1

2

1

3

Vopr(Va Vf)VO

M’

MSM6698 ( HD66205)
MSM6599B ( HD66204)

80

3

DISPOFF

NC
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(1) (OKI MSM6698 HITACHI HD66205)

(CD) 80 CMOS IC G321E 3 , CD

,

CD 1  (FLM) , 1 (CL1)

, CL1 240 ,

FLM

(M’) 2 ,

 2

DISPOFF M’ COM

H Va
H

L Vf

H Ve

H

L
L Vb

L Va

DISPOFF COM DISPOFF L ,

M’ , COM Va

(2)  (OKI MSM6599B HITACHI HD66204)

(SD) 80 CMOS IC G321E 4

4  (CL2)

SD , SD1 80

, SD2 4 SD

320

1 (CL1)

(M’) , 3

 3

DISPOFF M’ SEG

H Vf
H

L Va

H Vd

H

L
L Vc

L Va
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DISPOFF SEG DISPOFF L ,

M , SEG Va , DISPOFF

L , COM SEG Va , 0

,

240

1 2 3 4 5 6

1

320

320 240  (1/240 duty )

D3 D2 D1 D0 D3 D2

(3) Vopr

, (Vopr) G321E

VLC VLC 5 ,

Vopr (Va to Vf )

R1=18 k

VR 10

VLC= 24 V

VDD=5 V

VO +

Vopr:(Va to Vf)

G321E

R2=3.9 k

, , Vopr

( ) 0 25 50

FSTN ( ) 22.4 20.6 19.0(Vopr)*

(V)
STN  ( ) 22.8 21.1 19.7

* Vopr VDD VO

4

5
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(4)

Va Vf 6 Vopr

,

R1

Vopr

VDD

1/13.1 R2= (13.1 4)R1= 9.1 R1

Va

Vb

Vc

Vd

Ve

Vf

R1

R2

R1

C

C

C

C

CR1

+

+

+

+

(5) M’

M’ 7 , 1 (CL1) A , 1

(FLM) B Ex-OR M

A B , ,

,

7 M’

Ex-OR

A

B
M

CL1

FLM
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2.3

2.3.1

GND

+5 V

GND

+5 V

GND

t1 t1

t2t3

VDD +5 V

t1 0 ms, t2 0 ms, t3 20 ms

DISPOFF

VLC

GND

VLC
t2 t2

2.3.2

Ta=0°C 50°C VDD =5.0 V 5% VSS =0 V

Min. Typ. Max.

FLM tCFLM 13.6 14.3 15.0 ms

CL1 tCCL1 10 59.6 s

CL1 tWCL1H 63 ns

CL1 tWCL1L 1000 ns

FLM tFLMS 100 ns

FLM tFLMH 100 ns

tR 20 ns

tF 20 ns

CL2 tCCL2 153 ns

CL2 tWCL2H 56 ns

CL2 tWCL2L 56 ns

CL2 tDS 35 ns

CL2 tDH 35 ns

CL2 →CL1 tLD ns

CL2 →CL1 tSL 80 ns

CL1 →CL2 tLS ns

CL1 →CL2 tLH 80 ns

 8
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1

1 tCFLM

tCCL1

FLM

CL1

CL1

FLM

tR

tFLMHtFLMS

240

tF

tWCL1H

tWCL1L

 9

2

tDH

tLD

D0 D3

CL2

tCCL2tLH

CL1

tWCL1H

tSL

tWCL2HtWCL2LtR tF

tDS

tWCL1L

tLS

 10

 N=20
:

D0 D3

CL2

CL1

N  1 2N  1 2N  1 2N  1  2 3

24 1 1

1 4

M

3 4
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2.4

2.4.1 MPU

G321E MPU , LCD , MPU

LCD MPU , LCM

,

G321E

LCM

LCM 4

1 / 240

OKI MSM6255GSK, SEIKO EPSON SED1335F HITACHI HD64646FS 
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(1) OKI MSM6255GSK

MPU

FLM
M

CL1
CL2

DISPOFF
D0

D1

D2

D3

VDD

VSS

VLC

VO

MSM6255GS

24 V

R1

R1= 18 k
R2= 3.9 k
VR= 10 k

MA0 MA15

RAM

G

WE

OEG
DIR CG ROM

DC

A0 A15

FRP
FRMB
LIP
CLP

UD0

UD1

UD2

UD3

CS
DIEN

WR
RD
DB0 DB7

RD0 RD7

RA0 RA3

G321E

11
10

1
2
3
4
5
6
7
8
9

GND

+5 V

12
13VR

R2

 [MSM6255GSK ]

80

 ON/OFF, , ,

,

CMOS

5V

11  G321E MSM6255GSK
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(2) SEIKO EPSON SED1335F

MPU

D0 D7

VD0 VD7

VR / W

VA0 VA15

CS

24 V

SED1335F

DC

GND

+5 V

R / W
A0

E

RAM

RES

VR

R1

R1= 18 k
R2= 3.9 k
VR= 10 k

YD
WF
LP
XSCL

XD0

XD1

XD2

XD3

G321E

FLM
M

CL1
CL2

DISPOFF
D0

D1

D2

D3

VDD

VSS11
10

1

3
4
5
6
7
8
9

VLC12
VO13

R2

SED1335F

80 , 68

ROM  : 160

CG RAM : (8 16 ) 64

CG ROM : (8 16 ) 256

: AND, OR, XOR, OR

CMOS

 ( )

5 V

12  G321E SED1335F
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(3) HITACHI HD64646FS

13  G321E HD64646FS

MPU

MD8 MD15

MD0 MD7

WE

CS

CS

24 V

DC

GND

+5 V

HD64646FS

A0

A0 A15

CS, RD, WR
RES

DB0 DB7

CG ROM

MA0 MA15

RA0 RA4

MPX

V-RAMA-RAM

CH / GR

RS

CUDISP

VR

R1

R1= 18 k
R2= 3.9 k
VR= 10 k

FLM
M
CL1
CL2

LU0

LU1

LU2

LU3

G321E

FLM
M

CL1
CL2

DISPOFF
D0

D1

D2

D3

VDD

VSS11
10

1
2
3
4
5
6
7
8
9

VLC12
VO13

R2

:OR(
)

: /
:

CMOS
5 V

[HD64646FS
80

 : 1 32
 : 8

, , ,

ON/OFF, , ,
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3. CFL

G321E CFL CFL
,

3.1

Ta=25°C

VS 2000 max. V rms

IFL 10 max. mA rms

fFL 100 max. kHZ

3.2

min. typ. max.

* VFL Ta=25°C 240 270 300 V rms

* IFL Ta=25°C 2.8 3.1 3.4 mA rms

* fFL Ta=25°C 41 47 53 kHZ

** VS Ta=0°C 650 V rms

*  CFL INVC 303( )
CFL VIN=24.0V

** CFL , ,
,

3.3 (LCD )

CFL , CFL
, ,

, CFL ,

LCD
min. typ. max.

FSTN
( ) 50 90*

(LCD )
Bp

Ta=25 3
30%RH 85%RH

30
STN

( ) 100 130
cd/m2

* CFL INVC303( )
CFL VIN=24.0V
LCD Vopr= Vopr, fFLM=70HZ
LCD ON ( H )
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3.4

* Ta= 25°C 3°C 10,000 min. hrs

* 1/2 , CFL

CFL IFL=3.1 mA rms

3.5 CFL

31

321

* LCD

VFL

NCNC

VFL1

No.

1

2

3

CFL IL-G-3S-S3C2 ( JAE )
IL-G-C2-SC-10000 ( JAE )

* : 0 V

CFL
IFL=3.1 mA rms, fFL=47 kHZ

3.6 CFL

3.6.1

3.6.2

min. max.

VIN
Ta=0 50 , GND=0 V
20%RH 85%RH

0 26.4 V

Topr , 0 50 °C

Tstg , 20 60 °C

Hopr , 30 65 %RH

Hstg , 20 85 %RH

14  CFL
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3.6.3

Ta=25°C

min. typ. max.

VIN 21.6 24.0 26.4 V

* IIN VIN=24.0 V 60 70 mA

* ICONT CFL 1.3 1.5 1.7 mA

** VO VIN=24.0 V 1000 V rms

* IFL VIN=24.0 V 2.8 3.1 3.4 mA rms

* fFL VIN=24.0 V 41 47 53 kHZ

VIN=24.0 V, Ta=0°C
G321EV CFL
BL-5/ASD( )

2 sec.

* 1
** 2

(1) 1

15  1

: G321EV CFL(CFL03 88EX57G/L)

: UL1015
: L1=200 mm, L2+L3=200 mm

:
CN11-2 : SW (GND) , SW (OPEN)

CFL

A

A

+

DC
+24 V

(IIN: )
(fFL: )

F

R: 3.3 k

VIN

GND

(IFL: )

CN11-1

CONT

VFL1

CN11-3

CN11-2SW
CN12-3

CN12-1

L1

L2
L3

VFL

 TR-6853( )

 255( )

1.0  2016(YEW)
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(2) 2

16 2

3.6.4

min. typ. max.

Ta=50°C, VIN=24 V 95 °C

3.6.5 (INVC303)

 VIN

INVC303

VFL1

VFL

 CONT

 GND

 VFL

 VFL1

+24 V

*
ICONT:1.3 mA 1.7 mA (1.5 mA typ.)

R*

17

3.6.6 /

CONT CONT GND ,

   DS-6121A( )
   HV-P30( )

+

DC
+24 V

SW
R: 3.3 k

(VO)CN12-3

CN12-1

CN11-1

CN11-2

CN11-3
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3.6.7

CN 11 : 175487-3(AMP)
 : 173977-3(AMP)

CN 12 : IL-G-3P-S3L2-E(JAE)

No.
1

2

VIN

CONT

GND3

No.
1
2

VFL

NC
VFL13

: +24 V

/
: OPEN, : GND

: 0 V

: GND

(4.5)

(1
.2

)

8.0 max.

2- 4.0 0.1

70.5 0.24.5 0.5

1
2
3

3
2
1

79.5 0.5

CN11 CN12
: mm

11
0.

2
4.

5
0.

5

20
0.

5

(4
.5

)
6.

8 
m

ax

10
.0

 m
ax

2.
0 

m
ax

7.
5 

m
ax

3.6.8

(1) ,

(2) CFL ,

CFL , ,

CFL ,

CFL ,

,

(3) ,

(4) AWG26

18
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(5) ,

3.7 CFL

G321EV

(1)

(2)

(3) ,

(4)
,

,

(5) ,
, 19

, , 20

20

19
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(6)

(7) ,

(8) ,

21 ,

,

(9) , , ,

(10)

21
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4.
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