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1 Display Specifications
1.1 Display type: STN
1.2 Display color*:
Display color: BLUE-Black
Background: GRAY
1.3 Polarizer mode: Transflective/Positive
1.4 Viewing Angle: 6:00
1.5 Driving Duty:  1/128
1.6 Backlight: LED
*  Color tone is slightly changed by temperature and driving voltage.
2 Mechanical Specifications

7.1 Outline Dimensions: Refer to outline drawing on page: 2

2.2 Dot Matrix: 128X128
2.3 Dot Size: - 0.40X0.40(mm)
2.4 Dot Pitch: 0.43X0.43 (mm)

2.5 Weight: 180 g
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1 FG 1 DO
2 |vss| 12 | D1
3 |vec| 13 | D2
4 | VEE 14 | D3
5 WR 15 | D4
6 RD 16 | DS
7 CcE 17 | D6
8 |c/D| 18 | D7
9 NC 19 | FS
10 |RESET| 20 | NC
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/ Circuit Block Diagram
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4 Absolute Maximum Ratings

[tem Symbol Min. Max. | Unit Remark
Power Supply Voltage VbD-Vss -0.3 6.0
\Y%
LCD Driving Voltage Vbp-VEE — 25.0
Operating Temperature )
Range Tor 0 +50 No
Storage Temperature Ter 20 60 C | Condensation
Range
S5 Electrical Specifications and Instruction Code
5.1 Electrical characteristics
Item Symbol Min. Max. | Unit| Remark
Supply Voltage 4.75 525 | v
(Logic) Vop-Vss
Supply Voltage - 18.0 - %
(LCD Dirive) VDD-VEE
Input HLevel | 0.8V, Vppt03 | v
Signal
'L'Level
Voltage Vi 0 02Vp, | ¥
Supply current (Logic) Iop i 3.0 A
Supply current - i 30 mA
(LCD Drive)
Supply current Lo i 4693 | mA
(LED)
Page: 4
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5.2 Interface Signals

Pin No. | Symbol | Level | Description
1 FG 0V | Module Frame Ground
2 VSS 0V | Ground
3 VCC 3.0V | Power supply voltage for logic (+5V)
4 VEE -13.0V | Power supply voltage for LCD
5 WR H/L | Write Enable Signal
6 R_D H/L | Read Enable Signal
k; 7 CE H/L | Chip Enable Signal
8 C/D H/L | Command/Data Signal
9 | NC
\ 10 | RESET | H/L |Reset Signal
11 DO H/L | Data bit0
12 D1 H/L | Data bitl
13 D2 H/L | Data bit2
14 D3 H/L. | Data bit3
15 D4 H/L | Data bit4
16 D5 H/L. | Data bit5
17 D6 H/L | Data bit6
18 D7 H/L | Data bit7
19 FS H/L | Font Selection
20 NC
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5.3 Interface Timing Chart:

Bus Timing

ot

-

32 75°Q)

T2ST CONDITIONS (Unless otherwise ncted, Von=5.0/4102%, Vig= -
i ITEA ] SYMZOL | TEST CONDITIONS TN MAX l UNIT
C/D Sat-up Time J oS ! — I
C/D Hold Time | o+ | —_ — ] ns
CE, RD, WR Pulse Wid:h | tee. tao, oz | — — | ns
Data Set-up Time | 105 I —_ — | ns
Ja2ta Hold Time ] D= ! — — | rs
lccess Time f tace | — 132 ) ns
Ouizsut Hold Time f to- | - 320 s
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5.4 Instruction Code

COMMAND DEFINITIONS

v

COMMAND b conz 1 o = I FUNCTION
i 0010000 ; X z3gress Y acdress lSe: Cursar Poinser
S2GSTERS SETTING [ 00010 Diaza CH |58t Offset Fegister
i CCi0C100 ¢ Low adcress | Kigh address [Set Address Pointer
i 01005030 | Loa 2ddress | High addrass iSe: Tex: Home Adcress
. , - | Ci009%C01 Cslumns , CoA Set Text Area
SET CONTROL WORD i 031000219 g Low zdaress | High address 'Se: Graphic Home Acdress
1 01000011 # Ca'umns 0cH }Set Cranhic Arsa
100CX2C0 ; — ! — jOR mece
1000X001 — —_ &EXOR moce
R 10CCXJ311 —_ i -— :A\D mode
VO3 5e 1002X160 ! - ! - [Tex: At bute mod2
10009XXX | - - trrernal CG ROM mode
10CCIXXK — — Eearnal CG RAM mode
10510000 ¢ - —_ Drssiay cff
1001XX 1) { — — Curszr e, Bhink off
100 1IXX1Y —_ ! — "Cur3s” €1, Bink cn
D:sPLAY MODE 100191xX — : — iTex: 01, grazhic off
100110XX - — Test 0%, graphic on
100111XX —_ — Tert cn, granhic cn
10100630 — I Vl-e comsar
13100001 - — 22 i
10130010 —_ -- 3hre cunsor
CURSQOR PATTERN 1336CC11 — - lere gunsor
SELECT 1610C13C — —_ -53-hire consar
K 181001C1 -_— — "6 lire cursor
19100110 - — [7ire cursor
16100111 — — 18.dine curss
R - -a 10110000 - : - 1Sat Data Auto Virite
3;;5:“")'0 Read/ 101100CY - , — 1S2t Data Auto Read
e 10110010 - : - fAuto Reset
11300000 Daza ; —_ iData Write and Increment ADP
1100C0C1 —_ ‘ —_ EDa:a Pead and Increment 202
. asas - 11680010 Daa ! — :D3%a Write and Dezrement AD7P
DATA RIAD/WRITE 110CC0 11 -_ i — EData fead and Decrement AD?
110001290 Daza i —_— Data Write and Nornvariad'e AD?
11300101 — ! - {2ata Read and Monvariable AD?
SCREIN PiiK | 11100002 — | — [Sireen Peex
SCREEN COPY Fo11501069 | iScre2n Cozy
X 1invz'd
——— Page
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6.Optical Characteristics

6.1 Optical Characteristics

Top=25TC
Item Symbol Condition Min. | Typ. | Max. | Unit | Remark
Viewing Angle & a> | %=0° -30~30
Deg
B &=0° -30~20
Contrast Ratio Cr &=0" 3 fO
@:O o . .
Response | Turn e
Time on Ton =0 300 ms
%=0"
Turn |-
L off Toff 300
Page: 9




6.2 Definition of optical characteristics

6.2.1 Definition of viewing Angle(see fig. as follow)

1%

Bottom - Bottom

Vi Privirg Yiltege

b/a= non-selected state brightness
&= T oelected state brightness

Contrast Ratio =

Measuring Conditions:

1) Ambient Temperature: 25°C ; 2) Frame frequency: 64Hz
6.2.3 Definition ongspo_nge time(see fig. as follow)
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Turn-on time: t =t ,+t,
Tumn-off time:t,f=ty+t;
Measuring Condition:
1) Operating Voltage: 18.0V : 2) Frame frequency: 64Hz
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7. Reliability

7.1 Content of Reliability Test (Top=257C)
No. Test [tem Content of Test Test condition
1 | High Temperature | Endurance test applying the high 60°C
Storage storage temperature for a long time 96H
2 | Low Temperature | Endurance test applying the low 220°C
Storage storage temperature for a long time 96H
3 | High Temperature | Endurance test applying the electric
Operation stress (voltage & current) and the 50C
thermal stress to the element for a 96H
long time
4 | Low Temperature 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 Storage | temperature and high humidity 90%RH
storage for a long time 96H
6 | Temperature Cycle | Endurance test applying the low o .
: -20°C~607C
and high temperature cycle
20 C—25C—60"C+—25C 10 cycles
30min  Smin  30min  Smin
I cycle
7 | Vibration Test Endurance test applying the 10Hz~150Hz,
(package state) vibration during transportation 50m/s?,
40min

& | Shock Test

Endurance test applying the shock

Half-sinewave,

transportation by air

(package state) during transportation 100m/s?,
11ms
9 | Atmospheric Endurance test applying the 40kPa
Pressure Test atmospheric pressure during 16H

Page: 11




7.2 Failure Judgment Criterion

Criterion Test Item No. Failure Judgement

Item Criterion
11213(4{5(6]7|8]|9

Basic 0/010]1010{0[0|0|0 |Outof the basic Specification

Specification

Electrical 0{0{0{0|0 Out of the electrical specification

specification

Mechanical 010 Out of the mechanical

Specification specification

Optical 0/0{0{0;0|0 0 | Out of the optical specification

Characteristic

Remark Basic specification = Optical specification + Mechanical
specification




8 Precautions for use of LCD Modules

8.1 Handling Precautions

8.1.1 The display panel is made of glass. Do not subject it to a mechanical shock by

dropping it from a high place, etc.

8.1.2 Ifthe display panel is damaged and the liquid crystal substance inside it leaks out,
be sure not to get any in your mouth, if the substance comes into contact with your

skin or clothes, promptly wash it off using soap and water.

8.1.3 Do not apply excessive force to the display surface or the adjoining areas since this
may cause the color tone to vary.

8.1.4 The polarizer covering the display surface of the LCD module is soft and easily
scratched. Handle this polarizer carefully.

8.1.5 Ifthe display surface is contaminated, breathe on the surface and gently wipe it with
a soft dry cloth. If still not completely clear, moisten cloth with one of the following
solvents:

—Isopropyl alcohol

— Ethyl alcohol
Solvents other than those mentioned above may damage the polarizer. Especially,
do not use the following:

— Water

—XKetone

—Aromatic solvents )

8.1.6 Do not attempt to disassemble the LCD Module.

8.1.7 Ifthe logic circuit power is off, do not apply the input signals.

8.1.8 To prevent destruction of the elements by static electricity, be careful to maintain
an optimum work environment.

a. Be sure to ground the body when handling the LCD Modules.

b. Tools required for assembly, such as soldering irons, must be properly ground.

c. To reduce the amount of static electricity generated, do not conduct assembly and
other work under dry conditions.

d. The LCD Module is coated with a film to protect the display surface. Be care when
peeling off this protective film since static electricity may be generated.
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8.2 Storage precautions
8.2.1 When storing the LCD modules, avoid exposure to direct sunlight or to the light of
fluorescent lamps.
8.2.2 The LCD modules should be stored under the storage temperature range. If the
LCD modules will be stored for a long time, the recommend condition is:
temperature : 0C ~ 40C
relatively humidity: <80%
8.2.3 The LCD modules should be stored in the room without acid, alkali and harmful gas.
8.3 The LCD modules should be no falling and violent shocking during transportation,

and also should avoid excessive press, water, damp and sunshine.
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