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1, Display Specifications

1.1 Display Type: TN

1.2 Display Color: Blue-Black
1.3 Polarizer mode: Transflective
1.4 Viewing Angle: 6:00

1.5 Driving Duty: 1/16
1.6 Backlight: LED

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

2, Mechanical Specifications

- 2.1 QOutline Dimensions: Refer to outline drawing on page 2
2.2 Dot Matrix: Refer to outline drawing on page 2
2.3 Dot Size; Refer to outline drawing on page 2
2.4 Dot Pitch: Refer to outline drawing on page 2
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4 Absolute Maximum Ratings

Unit

Item Symbol Min. | Max Remark
Power Supply Voltage Vop— Vss -0.3 7.0
. \Y%
LCD Driving Voltage Vop-VEE -0.3 13.0
Operating Temperature '
Range Tor 0 >0 No
Storage Temperature T 20 20 'C | Condensation
Range ST ] '
5 Electrical Specifications and Instruction Code -
5.1 Electrical characteristics
Item Symbol Min. | Typ. Max Uni | Remark
t
Supply Voltage 45 |so0| s5 |v
(Logic) Vop-Vss
Supply Voltage - 4.7 - \¥
(LCD Dirive) VDD-VEE
put | HLevel |y ] o7vyy | - | Voot03
Signal : '
L'Level - -
Voltage Vi 0.3 0.2 Vpp
Supply current (Logic) Inp i i 1.1 mA
Supply current Ier ) i 037 |ma
(LCD Drive)
Supply Current Iep - - mA
(LED)
,\
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5.2 Interface Signals

Pin No. | Symbol | Level | Description
1 Vss 0V | Ground
2 Vcc 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 DBO0 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 DBS H/L | Data bit5
13 DB6 | H/L |Data bit6
14 DB7 | H/L |Databit7
15 | LED+ | 4.2V | The positive electrode of LED backlight
16 LED- 0V | The negative electrode of LED backlight




5.3 Interface Timing Chart: , .

AC Characteristics (Vizx5v= 10%, Vgg=0V Ta=-20 - +75¢C )
(1) Wrize inocde (Writing 2a'a from Mizom o KSC023)

Characteristiz Symbcl Min Ty2 Max Unx Test gin
Z Cyzle Time te £20 - - rs £
S Rise Time ta - - z3 rs E
E Fall Tirme ts - - 25 rs E
S Puise Wiewm (High, Laa) Z 222 - - rs | E
W and 1S Setcp Time s 43 . - rs ! 4, RS
='W and A3 Held Time t 13 - - rs ] W, E3
23t Sst. 5 Time [P [ - - rs i te,~0s3-
Z3ia Heic Time Lz 13 ) - - i rs | C2.~2z-

(2} Paad incde (R2a22ng dala fram KSC33 1o Mz,

Charaztasisiis Symtcl hin Tyz (3T Lnr | T8t pin |

Z Cycle Time te X 3 - ¢ rs | g J
S Fiss Tira 12 . - S rs | £

S FalTime i - - d | s =

2 Pulse Wida (igh. Lo ) 2z | - ; - joer £

257 and B8 Satup Time 15y 4z | . } | rs ]

Twand A3 Hid Tire L 17| - } . I ors |
23 OupiCelay Tome :; - ] - bozs =5 ] !
3% Mele Time tas ] 23 | . | <! rs t |
———— -

}._;_a
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1 5.4 Instruction Code
3
CONTROL and DISPLAY COMMAND )
Excution
Command 3 RS |RAY| DB, | DB, D8,|DB,|D3,}08,] DB, DB, time 'Remark
(fosc=250KH2)
DSPAYCLEAR L] L L Lttt iLlLiL ] H 1.64ms .
ZETURNHOME L Lt LiLeiL]LiLing X 1.64ms cursor move to first digit
ENTRY NODE tiLjL|L]LlL]L][H]|VO]|sH 40,3 VO set cursor move direction
SET )
Vo H | Increase
) L | Oecrease
+SH: Specifies shift of display
sH H | displayis shified
L | displayis not
shifted f
DISPLAY tjcjtirlL]Lrju]ofrcyt s 40%_ - |Display
NOFF : .
onNorr _ ' o) H | Displayon
L | Display off
sCursor
c H | Cursaron
L | Cursorct
«Slinking
8 H | Blinking on
L [ Blinking cff
: 3
Wl 1C AR 2.
SHIFT L Lt L LiL]HIS R X X 40 TT 11 [Oisplay shin
L | Cursor move
: T H T Right shift
L | Leflt shit
0 SET LjLlelLjrjoLINF] X} X 435 5 —
FUNCTICHN ’ . L1 H {8 bitsinteiface
3 ‘f . L | 4 bits intaface
H | 2 Bna display
4 L ] tlinedisplay
14
F I H|S5x10¢as
L |sx7dsis
s v e
command | RS |R|D3,{02s(08,| 02|03, |03, | D3, D2, E‘n:‘n':" Remark
(fosc=250KH2)
[SET CG RAM t|Lt}LH CG RAaM address 43;s CG R*M Data is sent and
ADDIESS (cemesponds to cursor adress) received afler this s2%ing
SET D2 RAM Lt} H 0D RaM address 433 DD RAM Datais sentand
~ADORESS racevied allec this setling
IREAD BUSY L | H]|BF Address Counter used for 0.
FLAG L _ B:th DO & CG RAM address gl H Busy
ADDRES3 ’ e} .- Ready
. - Reads BF indication
internal operating is being
pecfacmed. - -
. - reads address courter
contents
WRITE DATA Hi L Virte Uata PP VWrite data into DD or CG RAM
READ CATA Hi{H Read Data 43;< Read data from DO or CGRAM
X: Dontcire s




5.5Character generator ROM(KS0066U-00)
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6.0ptical Characteristics

6.1 Optical Characteristics

Top=25TC
Item Symbol Condition Min. | Typ.| Max. | Unit | Remark
Viewing Angle Ox o2 8y=0" -30 -- 30
Deg
By Ox= 35 - 20
Contrast Ratio Cr 0x=0°
° 4.0
Response | Turn .
Ox=
Time on Ton x=0 250 o
T =0
urn .
off | 1o 250
T s
.y
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Y 62 - Definition of optical characteristics

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

——

Top ~o 0 Top

Bottom -‘E:ortom
6.2.2 Definition of Contrast Ratio(see fig. as follow)

ren-selected wave

Sergatanss
i s2lected wave

¥er Peivieg Yalteze

non-selected state brightness
selected state brightness

| j, Contrast Ratio=b/a =

Measuring Conditions: : |
1) Ambient Temperature: 25 C; 2) Frame frequency: 64Hz
6.2.3 Dafinition of Response time(see fig. as follow)

eI e

Tum-on time: ty=t,+t," B R
Tum-off time:t e=ty+1;
Measuring Condition:
1) Operating Voltage: 4.7V ; 2) Frame frequency: 64Hz
Page: 10
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7. Reliability
7.1 Content of Reliablity Test

(Top=257C)

transportation by air

No. Test Item Content of Test Test condition
1 |High Temperature | Endurance test applying the high 80°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 | Endurance test applying the low 30°C/30°C
and high temperature cycle i
30°C——25"C+—=80'C+-—25C 10 cycles
30mn Smn 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 the 25kPa
Pressure Test atmospheric pressure during 16H

: 11




7.2 Failure Judgment Criterion

Criterion Test Item No. Failure Judgement
Item Criterion

‘ 1121345161789
Basic 0]0({0j0|0{0]|0([0]0|Outofthe basic Specification
Specification
Electrical 0[0({0j0}0 Out of the electrical specification
specification
Mechanical 010 Out of the mechanical
Specification specification
Optical 0/010J0(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 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

8.1.6 Do not attempt to disassemble the LCD Module.

8.1.7 If the 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 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.

Page: 13




| 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 : 0°C ~ 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.




