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1 Display Specifications

1.1 Display type: STN

1.2 Display color*:
Display color:  Blue/Black
Background color: Black-White

1.3 Polarizer mode: Transflective/Positive

1.4 Viewing Angle:  6:00

1.5 Driving Duty:  1/160

1.6 Backlight: LED(Yeliow/Green)

Color tone 1s slightly changed by temperature and driving voluage.

NMiechanical Specifications

<}

2.1 Cuiline Dimensions:  Refer to outline drawing on page: 2
2 Dot Matrix: 160X 160
3 Dotsize:  0.34X0.34(mm)

4 Dotpitch: 0.38X0.38(mm)
S Weight: 160 g
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3 Circuit Block Diagram
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4 Absolute Maximum Ratings

'

item Synibo! Min. Max. | Unit z Remark
Power Supply Volage Vpp— Vss 4.5 ) !
\r
LCD Driving Voltage Von—Vie - 25
Operating Temperature ]
e - .
Range OP b +70 No
z !
1 \)I\H\. <_I ICLPP\_L& »Lu . - L COnx-»ﬂ‘:ﬁLJo JE]
! Ty -39 +80 {
1 Rcm’”‘
i
Electrical Specifications and Instruction Code
5.1 Electrical characteristics

k] Sy
Item Symboi Min. vy Max ;Um; Remari i
o] !
Supplv Voltage - . - . i
Pl © 475 5.0 5.25 \
(Logic) VDo-Vss
Supply Voltage . 17.0 B} \
(LCD Drive) VDD-VEE
1 'H'Level R
hput Vi 0.8Vpy | - | Vppt03 | V
Signal
77Oy
Voltage L'Level Vv 0 - V
~ 1L 0.2 \,DD
Supply current (Logic ,
pply (Logic) - ] ) 60  |ma
Supply current o
PP ' Iee - - 3.0 mA
(LCD Drive) i
!




5.2 Interface Signals

Pin No Symbol Level | Description
1 Vss - Ground

2 M H/L | Control signal for A.C driving

3 FLM H | The FLM signal indicates the beginr f}
each cisplay eyvele

L |
4 CL} H—L | The CL1 Iatches the seriz data in shify i
| register | ’
5 CL? FH—L | Clock signal for shifvine the serial datz [
5 D3 H/L | Deta bit3 ;
[ - z
7 B2 H/L | Data bit
8 D1 H/L | Data bit] |
o Do H/L | Data bitd f
| ‘
G VEE -13V !Pm ev supply for LCE ariving ;
1z VDD +5V | Power supply for iogic ‘
12 VO - Operation voltage for LCD driving ;
) 13 DISPOFF L | Display off when Jow level %
14 K 0V | Power supply for LED backlight(-) }
15 A +5V | Power supply for LED backlight(+) f




5.3 Interface Timing Chart:
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6.0ptical Characteristics

6.1 Optical Characteristics

1 Or)—".—-
[tem Symbol Condition Min. Lemark
: : Uy bo=0N° g
Viewing Angle * C>2 Uy=0 20
0y 0x=90" -30
Contrast Ratio Cr tix=0" -
4.
O}ZO o J
!
| Response | Turn ; L
fOﬂ 6\20
Time on
Oy=0°
fuimn o
Loff

off




6.2 Definition of optical characteristics

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

Bottom Bottom

6.2.2 Definition of Contrast Ratio(see fig. as follow)
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Measuring Conditions:
1)  Ambient Temperature
Definition of Response time{see fig. a5 foliow)
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Tum-on time: t =t +t,
Tum-off time: t =1+t

Measuring Condition:
1) Operating Voltage: 17.0V;




7. Reliability

7.1 Content of Reliablity Test (Tye=257C)
No. Test Item Content of Test Test condition

1| High Temperature | Endurance test applying the high SO0
torage storage temperature for a long time 06H
2 | Low Temperature | Endurance test applying the low 300
Storage storage temperature for 2 long time 95H

5 | High Temperature | Endurance test applying the eleciric
Operation stress (voltage & current) and the 70°C
thermal stress to the element for a 96H

long time

) 4 1 Low Temperature Endurance test applying the electric 06
Operation stress under low temperatwure for a 064
long time
5 | thgh Temperature | Endurance iesi applying the high GOC
/Humidity Storage | temperature and high humidity 0N%RH
storage for a long time GoH

6 | Temperature Cycle | Endurance test applying the low
and high temperature cycle

20°C =25 C—60'C——20C 10 cycles
30mm Smin 30ming Smin
-~ —
I cycle
7 | Vibration Test Endurance test applving the 10H7~150kz7,
. (package state) vibration during transportation 50m/s?,
y 40iin
8 | Shock Test Endurance test applying the shock Hali-sinewave,
(package state) during transportation 100m/s?,
11ms
9 | Atmospheric Endurance test applying the 25K pa
Pressure Test atmospheric pressure during 161

transportation by air
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7.2 Failure Judgment Criterion

Criterion Test Item No. Failure Judgement
ftem Criterion
11213(4(51617
Basic 010610(010(0}0 Out of the basic Specification
Specification
Electrical G|0]0]01]0 QOut oi the elecirice!l specification
s5pec cification
Mechanical 010 Cut of the mechanical
Specification specification
il - ' ! —— - -
t Optical 01010101010 01 Out of the optical spacification !
Characteristic :
< 1
Remark Basic specification = Opiical specification Mechanical |
specification |
‘ |
| |
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5.1.6 Do nat attempt to disassemble the LCD Mod
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&.1.7
8.1.8

Precautions for use of LCD Modules
Handling Precautions
The display panel 1s made of glass. Do not subject it to a mechanical shock by
dropping it from a high place, etc.
If the 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 vour
skin or clothes, promptly wash it off using soap and water.
Do not apply excessive force to the display surface or the adjoining areas since this
may cause the color tone to vary.
The polarizer covering the display surface of the LCD module is soft and easiiv
scratched. Handle this polarizer carefully.
If the 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
Solvenis other than those mentioned above may damage the polarizer. Especiallv,
ao not use the following:
— Water
—RKetone
——Aromatic solvents
ule.
If the logic circuit power is off,  do not apply the input signals.
To prevent destruction of the elements by static electricity, be careful to maintain
an optimum work environwent.

~

. 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.

ok
|8
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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 ~ 40¢C

relatively humidity:  <80%

on

2.3 The LCD modules should be stored in the room without acid, alkali and harmful gas.

e
)

8.3 The LCD modules should be no falling and violent shocking during transportation

i1y

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

Page: 12
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NOTES:

1.DISPLAY TYPE: FSTN

2.VIEWING DIRECTION: 6:00
3.POLARIZER MODE: TRANSFLECTIVE/POSITIVE
4 0PERATING TEMP: -20°C--+70°C
S.STORAGE TEMP: -30°C--+80°C

6.ALL UNMARKED TOLERANCES: *0.3
7.DRIVE METHOD: DUTY=1/160 BIAS=1/14
8.LCD OPERATING VOLTAGE: 17.0V
S.BACKLIGHT TYPE:LED/YELLOW-GREEN
10.DRIVER: KS0086

1L.WITHOUT CONTROLLER

12.CONNECTOR: ESQ-115-23-SS(SAMTED)
13.BEZEL: PAINT COATING(WHITE)

1 VSS
2 M
3 | FLM
4 CL1
o4 - 5 | cLe
_llw_mvb_ 6 D3
i
= — 7 | b2
- 8 D1
n
9 DO
10 VEE
11 vDD
u 12 Vo
13 | Doff
14 K
15 A
DETAIL A:
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