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1 Display Specifications
1.1 Display type: STN
1.2 Display color™®:

Display color:  Blue/Black

Background color: Yellow-Green
1.3 Polarizer mode: Reflective/Positive
1.4 Viewing Angle: 6:00
1.5 Driving Duty: /16
1.6 Backlight:

*  (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: 8 Characters X 2 Lines

2.3 Display Fonts: 5 X 8dots

2.4 Character Size: 2.45 X 5.0 (mm)

2.5 Weight: 152g
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Circuit Block Diagram
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4 Absolute Maximum Ratings

Item Symbol Min. Max. | Unit Remark
Power Supply Voltage Voo- Vss 4.5 55 v
LCD Driving Voltage Vop—Vee - 5.5
Operating Temperature
Storage Temperature ’ T | Condensation
R Ter -20 +60
ange
5 Electrical Specifications and [nstruction Code
5.1 Electrical characteristics
liem Symbol Min. Typ. Max. {Uni| Remark
t
Supply Voltage , 45 | s50] 55 |v
(Logic) Von-Vss
Supply Voltage . 4.7 - \
I (LCD Drive) VOD-VEE
3 »
Iflput H'lLevel Vi 0.7Vo, ] V03 | V
Signal
'L'Level Y - .
Voltage i 0 A oD \Y
Supply current (Logic) o _ ) 40 A
Supply current fee ) i 15 |mA
(LCD Drive)
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5.2 Interface Signals
Pin No. | Symbol Level | Description
1 Vss | 0V | Ground
2 Ve 5,0V | Power supply voltage for logic and LCD(+)
3 VEE 0.3V | Power supply voltage for LCD(-)
4 RS H/L | Selects registers
5 R/W H/L, | Selects read or write
6 E H/L | Starts data read/write
! | 7 DBO H/L | Data bit0
N 8 DB1 H/L | Data bitl
9 DB2 H/L | Data bit2
10 DB3 | H/L |Data bit3
: 11 DB4 H/L. | Data bitd
f 12 DBS H/L | Data bit$
| 13 DB6 H/L. | Data bit6
| 14 DRB7 H/LL | Data bit7
; { 15 NC -
-
} 6 NC -
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5.3 Interface Timing Chart:
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5.4 Instruction Code

Code

Instruction RS F/W 027 D86 DBS DE4 UB3 D82 Dt DBD Descripticn

Exscution Time
{max) {when f,, &

$o5: 13 270 kH2)

& 0 3 [ R 0 1 Ciears entirs display a0
g:g;;v ° ¢ sats DORAM adgtﬁ,‘z‘:s O!jin
’ add/ess suuntar, )
Betum [ N U [ 0 1 —  Sats DOAAM address § i 1.52me
! pame 2034reg5 countar, Also .
raturng display ‘rom peing
shified to onginal pesition.
CORAM contents remain
unchanged.
Entry ¢ ¢ o ¢ o o 0 1 VD & Sats cursgr move direcion 37 ue
made get and spacifias display shilt.
These operalions are
periormed duting data write
and read. ‘
Bisplay 8 0 o] 9 [ I} 1 [ s B Sats entira display (D) brvot, 37 ps
ool cursor on/olt (G). and -
contl blinkirg of cursae pogition
chavacter (B).
Luseeoe 0 ¢ 2 O ¢ N 8¢ R — = Moves curser ard shiftp 37ps
tieplay display without changing
shift DORAM contents
Fergion © 0 O © 1 0iL N F — — Soslnefacadatalength  37ps
set 54, number of display lines
. §N), and character fort(F).
Sat 0 0 O 1 ACG ACG ACG AGCG ACG AGG Sats CGRAM addrass. 37 s
CariAM CGRAM data is sent and
Kdress receivad aftar this seting.
3“ o0 1 ADD ADDC ADD ADD ADD ADD ADD Sets DDRAM acdress. 37 s
DRAM DOMAM data is sent and
3edress received alar s selling.
Ry § 1 B A AC AG AC AD AC AC RudsoutySag(En o Ous
ol incicating inlamai pperaton
e is baing parformad and
reads address coutler
‘ cortants. R
vittgdsta ¢ 0 Wilecdala writes datainto DORAM or 7 ps -
twCGor CGRAM. fagy = 4 us'
DORAM
Peag dala 1 1 Reagdald Reads data from DORAMor 37 us
frem CGor CGRAM. B VSN $1i
DORAM
) w lncrement DDRAM: Display datu Rad  Exwculion tma
D =0 Decremernt CRRAM: Character gangralor ‘cffanges whea
S =1 Aegompanias Gispiay shift BRAM , fequency charnges
S0 =1 Digplay shift ACQ, CARAM zcgress Whén‘npf e‘or foe B
€/C =0 Curstr move ADD:  DDRAMadiross 280 kmg,
RY =1 Shiftiothe fight (zarresponds to purser 270
B =0 Shittotheleft address; A7 usxgens ayp
CL =1 &bits,DL=0: Sbis AC: Address ceunter used for
N =1 zines, N=Q 1line beth DO ard CGRAM
Fo=1 Bxildots, F={: 5x8d0ts agdresses
BF w1 intamaly sporating
BFf =0 Iastructions ascepiable
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6.0ptical Characteristics
6.1 Optical Characteristics

Top=25C
[tem Symbol Condition Max. | Unit | Remark
Viewing Angle Ox 35
Deg
By 30
Contrast Ratio Cr
[ Response [ Turn .
Time on lon 250 s
Tumn P )
off Toff 250
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6.2 Definition of optical characteristics
6.2.1 Definition of viewing Angle(see fig. as follow)

Top Top
A N
AT « ~\f“f’5‘x A
N 1 ¢
\ 0 N NN

Botiom Bottom
6.2.2 Definitior. of Contrast Ratio(see fig. as follow)
non-selected wave

Bx‘_hmwsr—m——»‘:&‘—x
| AN 7 s selected wave

‘,\/

Yor Priving Yol tape

. __ non-selected state brightness
Contrast Ratio =b/a = selected state brightness

Measuring Conditions:
1)  Ambient Temperature: 25°C 2) Frame frequency: 64Hz
6.2.3 Definition of Response time(see fig. as follow)
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Turn-on time: t__ =t,+t, taq b by TR L
Turn-off  time: T =14+t
Measuring Condition:
1} Operating Voltage: 4.7V ; 2) Frame frequency: 64Hz
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7. Reliability

7.1 Content of Reliablity Test

(Tor=257C)

e e e AT T

No. Test Item 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 50°C
thermal stress to the element for a 96H
long time
4 |Low Lemperature | Endurance test applying the electric 0°C
Operation siress under low temperature for a 96H
long time
5 |High Temperature | Endurance test applying the high 40°C
MHumidity Storage | temperature and high humidity 00%RH
storage for a long time 06H
6 | lemperature Cycle | Endurance test applying the low . .
. -20°C/60°C
and high temperature cycle
_,:ZOQC 4-—;2500 -t--—-;-a)oc -om--’-zs °C 1 0 C}’CIES
30mn  Smn 30min Smin
1 cycle
7 [ Vibration Test Endurance test applying the 10Hz~500Hz,
(package state) vibration during transportation 50m/s?,
40min
8 | Shock Test Endurance test applying the shock Half-sinewave,
(package state) during transportation 100m/s?,
11ms
9 | Atmospheric Endurance test applying the 40kPa
Pressure Test atmospheric pressure during 16H
transportation by air
Page: 10
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(7.2 Failure Judgment Criterion

i

specification

Criterion Test Item No. Failure Judgement
Item Criterion

112]314 718]9
Basic 01000 0 | 0} 0| Out of the basic Specification
Specification 1
Electrical 010100 Out of the electrical specification
specification
Mechanical 010 Out of the mechanical
Specification specification
Optical 010100} 0 0 | Qut of the optical specification
Characteristic
Remark Basic Sp&Ciﬁt&tiém = Optucal specification + Mechanica]




8.1
a.l1.1

3.1.

[ )

8.1.4

8.1.5

g.1.6
8.1.7
&.1.8

Precautions for use of LCD Modules
Handling Precautions
The display panel is made of glass, Do not subject it to a mechanical shock by
dropping it from a high place, etc.
If the display panel is demaged 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. -
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 easily
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:
—JIsopropyl alcohol
— Ethyl alcohol |
Solvents other than those mentioned above may damage the polarizer. Especially,
do not use the following:
-— Water
—Ketone
—Aromatic solvents
Do not attempt to disassemble the LCD Module.
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.

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.

12




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 2 long time, the recommend condition 15:
temperature ! 0C ~ 40°0C
: 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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