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1 Display Specifications
1.1 Display type: STN
1.2 Display color*: ,'
" Display color: Blue-Black
Background: WH.ITE
1.3 Polerizer mode:  Transflective/Positive
1.4 Viewing Angle: 6:D0
1.5 Driving Duty:  1/16
1.6 Backlight: LED
*  Color tone is slightly changed by temperature and driving voltage.
2 Mechanical Specifications

2.1 Outline Dimensions] Refer to outline drawing on page: 2

2.2 Display Format: 6 Characters X 2 Line
“™.3 Display Fonts: X 7 Dots+Cursor -
2.4 Character Size: $.66X4.84(mm)
2.4 Dot Size: 0,92X1.1(mm)
2.4 Dot Pitch: - 098X1.16(mm)
2.5 Weight; &g
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| 2VICWING DIRECTION: :00
— 3POLARIZER MODE: TRANSFLECTIVE /POSITIVE
- 4.0PERATING TEMP: 0°C-50°C
! ] 5.STORAGE TEMP: -20°C-60°C
o 6.L.CD DPERATING VOLTAGE: 4.5V
= 7 - S—BtAS—
2 - 8.8ACKLIGHT TYPE: LEDCWHITE,3.6V)
o - SLNMARKED TOLERANCLE: 10.3mm
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4 Absolute Maximum letings

Item Symbol Min. | Max. | Unit Remark
Power Supply Voltage Vpp-Vss -0.3 7.0 v
LCD Driving Voliage Vop-Vee -0.3 13.0
Operating Temperature
Range Tor 0 +50 No
Storage Temperature ' T | Condensation
Range Tsr -20 +60 ,
~~
§ Electrical Specifications and Instruction Code
5.1 Electrical characteristics
Ttem Symbol Min, | Typ. | Max Unit | Remark
Supply Voliage 45 5.0 5.5 v
(Logic) Vbp-Vss
Supply Voltage; - 4.5 - v
(LCD Drive) VDD-VEE
Input Hlgvell v lomv | - [vgt03| v
Signal -
Volage | Llevel[ vy 03 - lozve [ V[T
Supply current (Logic) Iop ) 13 _ mA
Supply current - i 0.5 ) mA
(LCD Drive)
Supply current Leo i _ 25 mA
(LED)
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5.2 Interface Slgnal;

Pin No. Symboﬂ Level | Description
1 VSS | 0V | Ground
2 YCC || 5.0V | Power supply voltage for logic (+5V)
3 VEE || 0.5V | Voltage Level for LCD Contrast Adjust
4 RS H/L ! Instruction/Data Selects Regisers
5 R/W H/L. | Select Read or Write
6 E H/L | Enable Input
7 DBO H/L. | Data bit0 -
8 DB1 H/L | Data bitl
9 DB2 || H/L |Data bit2
10 DB3 | H/L | Data bit3
11 DB4 H/L | Data bit4
12 DBS5 H/L | Data bit5
13 DB6 H/L | Data bit6
14 DB7 H/L | Data bit7
15 LED+| 3.6V |Power supply for LED(+)
16 LED- 0V | Power supply for LED(-) -
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5.3 Interface Timing Chart:

AC Characterlstics (VeeefV/ 4 10%, Vim0V Tau 20 = 475T)
{1) Wreite Insda (Writing dats fram Mioom Lo KSOOE)

Chacsctenstle aymbal _Min I Max Unit Tem pln
E E- Time e 00 . - ns E
€ Riss Tine 1 - . 25 ne 3
K Pali Tirne [ F] ] . 13 ne | 4
& Pulas Width [Migh, Lew) [ 218 - . a E
RAV aad RS S+ U _lan ) . - na /N, RE
Rw andf RE Held Tima) by ¥ - . [ BAN, RS
Onia Satnrp Time [ [T - - [ [« Po=
Oala Held Fime g A - . ns D8,~D8:
V. Your
: ; <
U Vit
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r
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L

{2} Read modi (Reading dote from KEO08S la Micom)

CRarastingte $ymee! Kin Typ Max Unit Telpin
€ Cycle Tirne te &0 - « rs E
™ g Risa Tims " . . 13 [ [
£ Pall Time ts - - k1] [ E
£ Pulae Width (High, Low) tw 2:2¢ - - s 3
», v and RS Set-up Tigna [ [T . - re R\, PR3
Ajw and RS Hakd Timé b 19 . . ra RN, RS 3
Data Output Delay Time t . . 120 na 05,08
>ata Held Time Yo kL - - rs D8.-RE»
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5.4 Instruction Code

CONTROL and DISPLAY COMMAND
R«TJ bs,|os{os, | o8, |08, | OE, "mé‘_‘a.'“ Remark
| [ForcTIRAKNHY)
IR RN L 1L ™A Liims
GEALT] sl i)t L | H 1.84ms ! mave Yo firsl o
[WIN N U B Y H D] M 40 VO s ursor mave diraction
M ) naronso
o L | Owscresss
v§H: Spacifies shiA of dapley
" H | displayls ehitad
L | diaphyls not
ahifted
INANILE R E 40.4 Display
p M Displey an
L | Cisplay ot
leCuryar
a | M {Guratan
L 4 Cursa ol
+Plinking
s [H Rinking en
L | BiinMng off
LW [SC|RL| X [ X a3 YT [Guriey ooF
L [ Cyrier maove
H | Right shit
L [LORAR
L RICL]I N F X X 47,
- Uy [#b2ainierfeza
L | 4 bits intacface
H |2 Laa dinglay
L [ 15sa fisptay
LI I
L {8x7duts
P3O | DB 0B: [ OBy | DE, n;;:im Ranark
[fozewa30KM1)
TG MM pduress 42,2 CG RaM Data is vent arnd
{ecmas3aads o cursor egdress) tacelved Mt thit s43;s
OD RAM 93dross 478 50 RASA Dain s sant gnd
recevies after thix tetiing
Address Courler used lor G5
B:th 00 & C3 RAM sddress eF | H Eusy
L Ready
- Reads BF indicelion
irterat operating is being
performad,
- tonds uddrace sourter
- confesniy
L Yycite Cata 454 Wrka data Into 50 oF GO RAM |
Kaad Duia 43 Raad datw from DO or CARAM

Page:




6.Optical Characteristi¢s
6.1 Optical Characteristi¢s

Top=25T
Item Synibol Condition Min. | Typ. | Max. | Unit | Remark
" g 9y=0° -30 ~ 30
Viewing Angle x 2 Y
gi€ | Deg
By 8x=0° 35 -~ 20
Contrast Ratio Cr 8x=0° 40
= 0 y-o ° |
Response | Tumn . |
0 ym
Time on Ton x=0 230 ms
9y=0°
Ifffh - Tofs 250
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6.2 Definition of opticell characteristics
6.2.1 Definition of viewi‘mg Angle(see fig. as follow)
!

Top | Top

N
SN
\\

\z‘(-*a,.
Y\ N '\\ y
\j

" Bottom
6.2.2 Definition of Contrast Ratio(see fig. as follow)

e

AVZ4D NI
N
X

Bottom

rer-seleated wave

a -
Brightosgs T selacted wave
' ;w T orteleg Yoluse
. non-selected state brightness
Contrast Ratio=b/a=

Meesuring Conditions:
1) Ambient Temperature:

selected state brightness

25C ;

2) Frame frequency: 64Hz
6.2.3 Deflnition ofRespiLFmse time(see fig. as follow)
LU P B r“:
S el QA r!|;~”-|,:—L
T i i jolbl
" 'UUUUULLLJ -
i:-, i 1 | e
S nre s
::-—--a-!l-;-}i- """""""""" i) ‘.;'.:
.:-”,--3 s PR
Turn-on time: t,, =ty+t,
Turn-off time: t,¢r=t,+1,
Measuring Condition:
1) Operating Voltage: 4.5V ; 2) Frame frequency: 64Hz
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7. Reliability

|
|
I

7.1 Content of Reliablit'Fz Test (Tpr=257C)
No. Test Iter+ Content of Test Test condition
1" |High Temperdiure | Endurance test applying the high 60°C
Storage storage temperature for a long time 96H
2 |Low Temperature | Endurance test applying the low 20°C
Storage storage temperature for a long time O6H
3 | High Temperdture | Endurance test epplying the electric
Operation stress (voltage & current) and the 50°C
thermal stress to the element for a 96H
long time
4 | Low Temperafure | Endurance test applying the electric 0°C
Operation stress under low temperature for a 96H
‘ long time
5 |High Temperature | Endurance test applying the high 40°C
/Humidity Strcjfage temperature and high humidity 90%RH
storage for a long time 96H
6 | Temperature Cycle | Endurance test epplying the Jow
and high temperature cycle -20°C/60°C
20°C+——25'C+——60C+——20'C 10 cycles
?(]min Smin  30mn  5min X
1 cycle
7 | Vibretion 1est Endurance test applying the 10Hz~150Hz,
(package state& vibration during transportation 50m/s?,
: 40min
8 | Shock Test Endurance test applying the shock Helf-sinewave,
(package state) during transportation . 100m/s?,
11ms
9 | Atmospheric Endurance test 'applying the
. . 40kPa
Pressure Test atmospheric pressure during 16H
transportation by air
T m Page: 11
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specification

7.2 Failure Judgment Criterion
Criterion Test Item No, Failure Judgement
Item
1T21374T516](7
Basic 0[0]01G[0[0 Out of the basic Specification
Specification
| Electrical 010]0J0][0 Out of the electrical specification
specification
Mechanieal 0 Out of the mechanical
Specification specification
Optical 0{0]0[0[0(0 Out of the optical specification
Characteristic
Remark Bastc spectfication = Optical specification + Mechanical
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8.1
8.1.1

8.1.2

8.1.3

8.14

8.1.5

8.1.6
8.1.7
8.1.8

-

a. Be sure to ground
b. Tools required fo

d. The LCD Modulg

Precautions for use of LCD Modules

Handling Precaut
The display panel
dropping it from

jons
is made of glass.
high place, etc.

Do not subject it to 2 mechanical shock by

If the display paneél is damaged and the liquid crystal substance inside it leaks out,

be sure not to get

skin or clothes, g
Do not apply exce
may cause the col
The polarizer coy
scratched. Hand]

y in your mouth, if the substance comes into contact with your
romptly wash it off using soap and water.
ssive force to the display surface or the adjoining areas since this

br tone to vary.
ering the display surface of the LCD module is soft and easily

e this polarizer carefully.

If the display surface is contaminated, breathe on the surface and gently wipe it with

a soft dry cloth. If
solvents:
—Isopropyl a]

still not completely clear, moisten cloth with one of the following

cohol

—— Ethyl al¢ohol

Solvents other than those mentioned above may damage the polarizer.

Especially,

do not use the follpwing:

~ Water
—Ketone
—Aromatic solvents
Do not attempt to|disassemble the LCD Module.
If the logic circuif power is off, do not apply the input signals.

To prevent destruction of the elements by static electricity,
environwent.

an optimum work

be careful to maintain

the body when handling the LCD Modules.

t assembly, such as soldering irons, must be properly ground.
¢. To reduce the amount of static electricity generated, do not conduct assembly and

other work under dry conditions.

is coated with a film to protect the display surface. Be care when

peeling off this prptective film since static electricity may be generated.

¥R ¢ o#

A o s 2002 i v+ |
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8.2

8.2.1 When storing the
fluorescent lamps.

8.2.2 The LCD modules

LCD modules will

temperaf

relativel

8.2,3 The LCD modules

8.3 The LCD modules

and also should a

Storage precauti

bns

#CD modules, avoid exposure to direct sunlight or to the light of

|

should be stored under the storage temperature range. If the

be stored for & long time, the recommend condition is:

ure : 0'C ~ 40C

y humidity: <80%

should be stored in the room without acid, alkali and harmful gas.
should be no falling and violent shocking during transportation,

void excessive press, water, damp and sunshine. |
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