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B MECHANICAL CHARACTERISTICS

Item Specification Unit
Package dimensions 244(W) X 158(H ) X 9.0 [Max. 9.5} (D) mm
Structure 640(W) X 480(H) dot
Dot size 0.24(W)X0.24(H) mm
Dot pitch 0.27(W)Xx0.27(H) mm
Effective area 179.0(W) X 135.0(H) mm
Weight Approx. 390 g
B ELECTRICAL ABSOLUTE MAXIMUM RATINGS
[tem Symbol MIN. MAX. Unit Remark
Power supply for logic| Vop—Vss 0 6.0 v Ta=25C
Power supply for LCD Vop—Vze 0 30 v Ta=25C
driver
Input voltage Vi 0 Voo V Ta=25C
M ELECTRICAL CHARACTERISTICS Vee-Vss=—23%1V, Ta=25C
[tem Symbol Condition MIN. TYP. MAX. Unit
Power supply for Logic Vop-Vss 4.75 5.0 5.25 v
Contrast adjust voltage Ta= OC — 21.0 28.0 v
(1/240 duty) Vop-Vo |Notel|Ta=257 — 24.0 — Y
Ta=40T{ 20.0 22.5 — v
Tnput signal Voltage Vin High level {0.8 Vpp - Voo \Y
Vio Low Level 0 - 0.2 Vop v
Supply current(Logic) Ipp Vpp=5. 0V - - 40 mA
Supply current(LCD Driver) Ise Note 2 - - 40 mA

Note 1) The viewing angle ¢ at which the optimum contrast is obtained can be set

by adjusting Vopp=-Vo.

Note 2) Under the following conditions :

@D Vop-Vo = 28.0V
@ UD,-UDs = GND

@ Frame frequency = 74 Hz

fCLz = 2.

84 MHz

Refer to %1 for the difinition of §.
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I ENVIRONMENTAL CONDITIONS

lte Storage Operating Remak
m MIN. | MAX. | MIN. | MAX. .
Ambient temperature | -20T 60T 5C 407 Note 1

Humidity Note 2 te 2 No condensation
10~55 Hz,X/Y/7 E t
Vibration 2.0 G — 0-55 Hz, X/1/ xcep
for resonant frequency
Shock 50 G - XYZ 11 ms

Note 1) Care should be taken so that the LCD unit may not be subjected

to the temperature out of this specification.

Note 2) Tag40T:85% RH MAX.
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M OPTICAL CHARACTERISTICS (1)

VDD=5. OV, VDD-V0=VkmaX, fFLM= 74HZ, Ta=25°C

[tem Symbol Condition Min. Typ. Max. | Unit| Remark
6=10° 10 - -
Viewing angle 6 =90° 30 - -
. deg. x1
range ¢ K>1.4 0 -180° 20 — — eg
6=270° 30 — —
Contrast ratio | Kmax é=0° 7 13 - - 1121
Resportl?ge Rise tr é=0° - 200 - ms. %3
Fall tf ¢ =0° - 200 - ms.
=180’ ¢
N o
g=270° ST i=9¢’
\ \25\- ......
AN
<
=0’
3| d and 6
selected _| "l ~II-
non-selected
100 / non-H_ '. l' U_
~ I / selected selected
o B2
D o "
:@ - L 10%
i Bl -
drive voltage Tr Tf
Kmang—f—atgtﬂ (rise time) (fall time)
2 max, %3 response time
LY contrast ratio "K” Con/t\rast
Kmax
| |
Vop=V
' Vkmax =-1pp=Yo (V)
%4 definition of Vkmax
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I OPTICAL CHARACTERISTICS (2)
LCD Surface Brightness

[tem Min. Typ. Max. Unit
Brightness - 40 - cd/m?

Note) The brightness shall be the average of the following five(5)
measuring points.

160 320 480 dot

Effective area

120 S Dy

240 fant

360 ay fast
dot

Fig, 1 Measuring points

Measurement equipment : BM-7 (TOPCON) or CA-1000 (MINOLTA)
Measurement condition
@ Ambient temperature : 25C
@ LCD : All digits WHITE , UDo~UD3s=HIGH(WHITE) LDo~LD,=HIGH(WHITE)
Voo-Vo:Voltage at max.contrast ratio, frim= 74Hz
@ Measurement after 30 minutes of CFL operating.
@ 1.=7.5 mAms (CFP-37)

M BACKLIGHT CHARACTERISTICS

CFL RATING Ambient temperature Ta=25(
[tem Rating
Non-load output voltage (Vs) 1000 Vrms Min. (%) —
Lamp current (I.) 3.5 mArms ~ 7.5 mArms 8.0 mArms max.
Lamp voltage (V.)(at 5.0 mA) 270 Vrms Typ. —
Operating life (at 5.0 mA) 7000 hours Min. —

Within no conductor closed (CFL only)

x The circuit voltage (Vs) of the inverter should be designed to have some margin
(reference value : 1400 Vrms Min.), because Vs may be increased due to the leak
current which may be caused by wiring of CFL cables.
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M INTERNAL PIN CONNECTION

« LCD

« CFL

Il DISPLAY PATTERN

Pin No. Symbol Function
1 UD, Upper half data H -- 0N, L —— OFF
2 UD, Upper half data H -- ON, L -- OFF
3 UD, Upper half data H-- 0N, L —— OFF
4 UD, Upper half data H--ON, L —— OFF
5 DISP OFF| H -- display ON, L -- display OFF
6 FLM The FLM signal indicates the beginning of
each display cycle.
7 M Control signal for AC driving.
8 VSS GND
9 CL1 The CL1 latches the serial data in the
shift registers.
10 Vss GND
11 CL2 Clock signal for shifting the serial data.
12 LD, Lower half data H--ON, L —— OFF
13 LD, Lower half data H -- ON, L -- OFF
14 LD, Lower half data H--ON, L -- OFF
15 LD; Lower half data H -- ON, L -- OFF
16 Voo +5V
17 Vss GND
18 Vee -23V (power supply voltage for LCD)
19 Vee -23V (power supply voltage for LCD)
20 Vo Operating voltage for LC driving.
Used connector : 1L-402-205-S1L-SA (JAE)
Suitable connector : Imm pitch FPC Type.Refer to Package dimensions.
Interface | Pin No. Symbol Function
1 H.V Power supply voltage for CFL
2 N.C S
CIL 3 N.C
4 GND CFL GND
Used connector : XHP-4 (JST)
Suitable connector : B4B-XH-A or S4B-XH-A (JST)
172, 77
0, 24
LO,Z?
OO0 L0
[ 0O00
T O _ ~ ~
- L]
A
L OOooo oo Wi
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Y Y2 Y3 Y4 Y5 Yg Y7 Y8 Y637Y638Y639Y640
X1 [un3Un Jup fupduoJupZuo 1funo un3|unz]unt]unoe
X2 {up3Up umulaungunguo;]uuol un3]upnzfunifupo
xz;o un3[Uo Zun fundud JubZup Juno) Up3|un2{unijung
X241 {LDILDZALD IJLDOLDILDALD LD3|LD2{LD1{LDO
x242[L03[LD2LD {|LDOLDILDZALD [LDO tb3{Lo2{Lol{Lpo
X480 LD3[LDZLD1[LDOLDFLDZLD I]LD0] [Lo3]Lpz]Lpi]LDO
DISPLAY VS. DATA CORRESPONDING DIAGRAM
4 Y 3
UDO'V ya| AW W 1
ub3 o1y 211 {11
1 lc‘ 'cS e ceecccecccnceons - lcll
FLM 1 T
o & W H
VsS :
oLz ——~ |
cL1 A 2 1CD PANEL
» T—— ]l Lo s e e e o e e e e e e e e e e e =
| M T 1 e 640 x 480 dots
’ POVER
VO — circurt ﬁ ﬁ ﬁ
Veg —- L 1c12 1C13 1C19
LDO had) feit f‘r
NLDB L\ : JJJ JJl
¥ Timing Circuit
BLOCK DIAGRAM
Yop 4+ +5Y
’Vnn-vn )
Vo —————3Ww T
LCM
vss _1_ 1
VEE T
=23V Ybp-Yo: VLCD
VR: 10K0-~20K0
POWER SUPPLY
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B AC ELECTRICAL CHARACTERISTICS

Vpp=5. 0V+10%, Ta=25C

Item Symbo1 Min. Typ. Max. Unit
Clock Cycle time teve 135 - - ns
CL2 High level width tewne 45 - — ns
CL2 Low level width tewe: 45 - - ns
CL1 High level width tewnn 45 - - ns
CL2 setup time tscL 80 - - ns
CL2 hold time trcL 80 - - ns
Clock rise/fall time tee — - 50 * ns
Data setup time tos 20 - - ns
Data hold time tom 20 - - ns
FIM setup time trs 100 - - ns
FLM hold time trm 100 - - ns
Frame frequency frim - 74 - Hz

fct tet

NOTE) * :tc {(tcyc—tcwn—tewr),”2 and t..$50ns

[Vl tewne fewra teye
CL? \<—__7
I tl)s tDH

LD0~LD3 d

Fcﬂ_ t cwH1 tet
CL1 \L

L tscL tner |

9% m VR NVERN

FLM

=X
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B Power Supply Sequence

Do not apply DC voltage to the LCD panel because that induces the electro-
chemical reaction and reduces its life time. Please follow the power supply
ON/OFF sequence to prevent DC driving of LCD or latch-up of CMOS LSI, as shown
below. :

0, QVDD ¢ T —E,V_ o 3 0, QVDD

Voo _Yﬁﬁf_j/ 0 min, 0 min, \\__END Vop

e :

o NW\tly” Sigaal
GND 0 min, Notel 0 min, ' GND

VEE VEE
GND 1 frame display timing | GND

S— T S LT
pisp-obf [ \ TSP OFF
GND GND
POWER ON POWER OFF
Note 1, In case of not using DISP OFF controling, it shoud be 1 frame display
timing min,

Note 2, DISP OFF rise and fall time should be 100ns max,

Fig. 2 Power ON/OFF sequence

VDD

Internal
signal M

~VER

time for the LCD panel being driven
with DC voltage

Fig, 3 Time for the LCD panel being driven with DC voltage

At power on, if LC driving power supply voltage(Vgz) is applied before LCD panel
AC driving signal(M) is input to LC module, the LCD panel is driven with DC
voltage in the meantime. (Refer to Fig.3.)
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B Example to prevent LCD DC apply by using DISP OFF

VDD VDD
VSS (GND) Vss
1:&_ VO LCM
VEE (-) 1 VEE
DISP OFF

v COM
1/0

Fig 4 Example to prevent LCD DC apply by using DISP OFF

Connect I/0 port of micro-computer in the main system with DISP OFF and control
it. Until initialization of LC control LSI is finished after power ON,

signal (M) isn’t generated, so that DC voltage is applied to the LCD panel.

(Refer to Fig.3.) During this time, switch 1/0 port(DISP OFF) to 'L’ and force

apply voltage to the LCD panel into OV. After initialization of LC control LSI,
switch I/0 port(DISP OFF) to 'H’, so that the LCD panel is returned to the normal

driving voltage. (Refer to Fig.5.)

VDD

Internal

signal M
VEE

1/0

1 frame display timing MIN

time for initialization of
LC contrel LSI

(DISP OFF)

Apply voltage

to LCD panel

Fig. 5 Timing chart without DC apply to the LCD panel
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B PRECAUTION FOR USING

1. Handling

(1) Do not touch, press or rub the display panel with a hard, stiff tool or
the like (e.g. tweezers) since the polarizers on the surface are easily
scratched.

(2) Do not use organic solvents to clean the display panel as these solvents
may adversely affect the polarizer. To clean the display panel dampen a
bit of absorbent cotton with petroleum benzine and gently wipe the panel,
or stick contaminations by using a scotch tape.

(3) Never touch terminals of electrodes of P.W.B. or LSI leads.

(4) Avoid using or storing the LCM under high temperature and high humidity
conditions. At the storing, it is recommended that the device is packaged
in a conductive polyethylene bag and placed under the condition where the
temperature is relatively lower (10 - 30C), and the direct sunlight or
fluorescent lamp must be cut off.

(5) The casing for the module shall be designed taking account of the rise
in temperature because of the heat from the backlight so that good
quality of images can be provided on the screen.

(6) Do not suck in, drink or hands off the liquid crystal when it is flown out

of the display element due to it’s damage.
Wipe the liquid crystal off and wash up with soap or alcohol immediately

when hands, clothes, ect.are stuck.

(7) Wash the liquid crystal with pure water for more than 15 minutes and have
medical treatment by the doctor when it gets in the eyes.

(8) Follow to the ordinances or the regulations set by the self-governing body
in disposing of CFLs.

2. Operation

(1) Never connect or disconnect the LCM from the main system while power is
being supplied.

(2) Use the module within specified temperature; lower temperature causes the
retardation of blinking speed of the display; higher temperature makes
overall diaplay discolor. When the temperatute gets to be within normal
limits, the display will operate normally.

(3) Adjust the operating voltage for driving (Vop - Vo) sothatthedisplay
shows optimumcontrast.

(4) When supplying an M signal from the external unit to a graphic display
of LCM, set the duty to 50% + 1%. If the duty deviates too greatly
from the value, a DC voltage will be applied to the liquid crystal,
which could induce an electrochemical reaction and reduce the life of
the LCM.
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3. Workmanship

(1) Never disassemble the module. After disassembling, in case that the mod-
ule is assembled again and shows a disordered operation, the responsibility
of the failure will not lie with vendor.

(2) Care should be taken as not to be charged static electricity, as the ci-
rcuit of the module contains a CMOS LSI. The workman’s body should be
grounded with an earth-band. The material which prevents static electri-
city should be selected for a working clothes.

4. Precautions for handling of CFL cable
(1) Suspended capacity
Take enough precaution with wiring of the CFL cable when incorporating the
module in PC unit, and suspended capacity caused by the external mold.
(2) High-frequency noise
Confirm with PC unit and, if necessary, measures should be taken.
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