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Display Specifications

1.1 Display type: STN

1.2 Display color*:
Display color: Blue-Black
Background color: Gray

1.3 Polarizer mode: Transflective/Positive

1.4 Viewing Angle: 6:00

1.5 Driving Duty:  1/16

1.6 Backlight: LED

* Color tone is slightly changed by temperature and driving voltage.

2 Mechanical Specifications
”..1 Outline Dimensions: Refer to outline drawing on page: 2
2.2 Display Format: 12 Characters X 2 Lines

2.3 Display Fonts: =~ 5 X 7 dots+Cursor
2.4 Character Size: 2.65 X5.5 (mm)
2.5 Dot Size: 0.45X0.60(mm)
2.6 Dot Pitch: 0.55X0.70(mm)
2.7 Weight: 25g
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Circuit Block Diagram
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+ Absolute Maximum Ratings

Item Symbol Min. Max. | Unit Remark
Power Supply Voltage Vop— Vss -0.3 7.0
v
LCD Driving Voltage VDD—VEE -0.3 13.0
Operating Temperature
Range Torp -20 +70 No
C Condensation
Storage Temperature Ter 30 130
Range
:'5  Electrical Specifications and Instruction Code
5.1 Electrical characteristics
Item Symbol Min. Tvp. Max. Uni | Remark
t
Supply Voliage 45 | 50| 55 \
(Logic) Vob-Vss
Supply Voltage - 45 - AV
(LCD Drive) VDD-VEE
Input HLevel | g | o7vy, | - | Vo033 | ¥
Signal
Voltage L'Level Vi -0.3 - 0.2 VDD V
Supply current (Logic) Lo ) i 11 mA
Supply current - i i 037 mA
(LCD Drive)
Supply Current ILeD - - 110.6 [mA
(LED)
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5.2 Interface Signals

Pin No. | Symbol | Level | Description
1 VssiK 0V | Ground
2 Vop 5.0V | Power supply voltage for logic and LCD(+)
3 Vo 0.5V | 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
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 DB5 H/L | Data bit5
13 DB6 H/L. | Data bité
14 DB7 H/L | Data bit7
15 A 4.2V | The positive electrode of LED backlight
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5.3 Interface Timing Chart

AC Charactaris
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5.4 Instruction Code
CONTROL and DISPLAY COMMAND
Command | Rs |Rw|pa, |08, 03,|0a, (05, |08, | D3, } D2, E‘fl:":" Remark
[fosc=250KHz}
DISALAYCLEAR | L | L L LjLiLulug]e L H 1.E4ms
RETURNBEOME Ll Ll Ll LIL | H X 1.64ms cursar move to firs! digit
INTRY &ODZ L]t L LipLluvjuLfinr|wvol sH 423 2D set cursar mave dirast
SET
D H | Inzraase
L | Decrease
+SH: Specifies shilt el dispiay
- H | displayis shilled
L | displayisat
shifad
IPLAY LiL]LfL]LIL|iHtDIC]| B 233 Dsplay
ONCTFF ‘
o H | Oisziay an
L | Display off
sZursar
i | Cursaren
c H urs.
L | Curserefl
Zinkag
8 H | Blinking ca
L | Biindng 2f
SHAT L L L L L SCIRY[ X 2
ST H x e STTH | Oisplay shif
L | Curssrmova
T~ H | RightshiR
L | LeRshit
3IT L{iLjL[L]R[oLIMFIX] X 43 e
FUNISTICH -1 H |8 bilainieTdzz2
L4k intadaza
Mob oy }zlinedES'fay
L | 1 line disg'ay
T 5x13eas
L|sx7ds
cammand RS [ARA(C2,1C3, B3yl 08, {3, [03:| 0. C2,
TET C3 mAM L]jLv LA CG FAltaddrass i
ADDRESS (zzm2s0ondsta cursor gsdrees)
SETODDAAM LtiL ' L ’ CD At address 4T o Ds'3is sanlzrs
rOERIE3 ’.’e:e‘..-‘.‘ afertnis sating
XA ELST L | H|EF AZarass Ceunter usad for C= —
FLAG & W OD & CG FAM addrass 27 | H S5y
ADDRESS L Ready
Reads EF indiza!
irtz2nal cparaling is taing
pefarmed.
«t21ds address pounler
canlanis
WRITE CATA H L visie Teta 4% « WWela datainta OO0 ar CG RAN
READCATA B H FzadD=la 433 Fesd da'alrom 0D or CGRAM
X:Dentenrs




S.5Character generator ROM(KS0066U-00)

Upper
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HHHH | ® 33558 =2 iH
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6.0ptical Characteristics

6.1 Optical Characteristics

Top=25C
Item Symbol Condition | Min. | Typ.| Max. | Unit | Remark
Viewing Angle Bx Cr>2 8y=0° 30 -- 30
Deg
By 8x=90° 35 - 20
Contrast Ratio Cr 8x=0°
8y=0° 4.0
y
Response | Turn
8x=0° -
Time on Ton x=0 250 ms
9}-=0°
Tum
off | Toff 250




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

Top Top

N \’\J’a? N %\\\\//<
I N N G N
N <

Bottom

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

ren-s2lacled wove

vap Crivimg ¥ailiage

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

Measuring Conditions:
1)  Ambient Temperature:
6.2.3 Dafinition of Response time(sze fig. as follow)

25°C 2) Frame frequency: 64Hz
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Tum-on time: t, =t,+t :.'“- l’ lr,
Tum-off  time: toﬁ .+t
Measuring Condition:
1} Operzating Voltage: 4.5V, 2) Frame frequency: 64Hz
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7. Reliability

7.1 Content of Reliablity Test (Tep=25°C)
No. Test [tem Content of Test Test condition
1 | High Temperature | Endurance test applying the high 20°C
Storage storage temperature for a long time 240H
2 |Low Temperature | Endurance test applying the low -30°C
Storage storage temperature for a long time 240H
3 | High Temperature | Endurance test applying the electric
Operation stress (voltage & current) and the 70°C
thermal stress to the element for a 240H
long time '
4 |[Low Temperature | Endurance test applying the electric 20°C
Operation stress under low temperature for a 240H
long time
5 | High Temperature | Endurance test applying the high 60°C
/Humidity Storage | temperature and high humidity 95%RH
storage for a long time 240H
6 | Temperature Cycle EnduTance test applying the low 30°C/80°C
and high temperature cycle
30°C——25C——80'C——25C 10 cycles
30mn  Smmn 30min  Smin
1 cycle
7 | Vibration Test Endurance test applying the 10Hz~500Hz,
(package state) vibration during transportation 100m/s?,
120min
8 | Shock Test Endurance test applying the shock Half-sinewave,
(package state) during transportation 300m/s?,
18ms
9 | Atmospheric Endurance_ test applying t‘he 25kPa
Pressure Test atmospheric pressure during 16H
transportation by air
BAE
S SR O
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7.2 Failure Judgment Criterion

Criterion Test Item No. Failure Judgement

[tem Criterion
112(3(4]5{6|7(8}9

Basic 0]070({010|0|0]0]|0]Out of the basic Specification

Specification ‘

Electrical 010]0]0}0 Out of the electrical specification -

specification

Mechanical 0]0 Out of the mechanical

Specification spectfication

Optical 010{0(0j010 0 | Out of the optical specification

Characteristic

Remark Basic specification = Optical specification + Mechanical
specification




8.1
8.1.1

8.1.2

8.1.3

8.1.4

8.1.5

8.1.6
3.1.7
8.1.8

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 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.
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:
—Isopropyl 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.
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