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1 Display Specifications
1.1 Display type: TN
1.2 Display color*:  Black/White
1.3 Polarizer mode: Reflective/Positive
1.4 Viewing Angle: 6:00
1.5 Driving Duty:  1/16
*  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: 16 Characters X 1 Line
2.3 Display Fonts: 5 X 7 Dots+Cursor
2.4 Character Size: 2,62 X 5.2 (mm)
"2.5 Dot Size: 0.46X0.58(mm)
2.6 Dot Pitch: 0.54%0.66 (mm)
2.7 Weight: 85¢g
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4 Absolute Maximum Ratings

Item Symbol Min. | Max. | Unit Remark

Power Supply Voltage Vop— Vss 4.5 5.5
v

LCD Driving Voltage Vop-VEE - 5.5
Operating Temperature

Range Tor 0 +50 No

. Storage Temperature . T | Condensation
Ter -20 +60
Range

3 Electrical Specifications and Instruction Code
5.1 Electrical characteristics

Item Symbol Min. | Typ. Max. |Uni| Remark
i
Supply Voltage 27 |so0| ss5 |v
(Logic) Voo-Vss
o Supply Voltage . 47 n b
(1CD Drive) VDD-VEE
Input Hlevel |y 0.7Vps | = | Vypt0.3
Signal |
T Tevel 7. . . .
Voltage V iL 0.3 02 VDD
Supply current (Logic) Ion ] i 3.0 mA
Supply eurrent
_ Iee - - 1.0 mA
(LCD Drive)
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5.2 Interface Signals

Pin No. | Symbol | Level | Description
1 DB7 H/L. | Data bit7
2 DB6 H/L. | Data bit6
3 DBS H/L. | Data bit5
4 DB4 H/L. | Data bit4
5 DB3 | H/L |Data bit3
6 DB2 H/L . Data bit2
7 DB1 H/L | Data bitl
8 DB{ H/L | Data bit0
9 E H/L | Enable Input
10 R/'W | H/L | Selects read or write
11 RS H/L | Instruction/Data Selects registers
12 Vo 0.3V | Power supply voltage for LCD(-)
13 Vad 5.0V | Power supply voltage for logic and LCD(+)
14 Vss 0V | Ground
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5.3 Interface Timing Chart:

AC Characterigtics

(Vpm=45~55V, Ta .30 ~ = 85°C)

St
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=
I i
Vo \4 7
DBO--DB7 o Valid Dxta -
Yoy Voo
&

Fig-4 Read Mode Timing Diagram

Mode Characteristic Symbot Min Typ Max Unit !
Write Mode E Cydle Time te 500 - ng |
(Refer to Fig-3; E Rice / Fall Time tr, ff - 20
E Pulse Width (High, Low) tw 230 .
RV and RS Setup Time tsu1 40 -
RAM and RS Held Tire tn 10 -
Pata Satup Time tsu 80 - -
Data Mold Time th2 10 - .
Read Mada E Cycie Time te 500 - ns
(Reler to Fig4) £ Rise / Falt Time tr. - 20
E Pulss Width (High, Low) tw 230
R and RS Satup Time tsu 40
R/W and RS Hold Time th 10
Data Output Delay Time I tg - 120
Data Hold Time ; ok 20 . .
Vi
Rs ) V'U X
[T _ﬂ'.i .
Rw _—\ Yl Am
™ L]
e {
E f Vimy Vies
Wi 0 Vin
| - to—tfouz o] LRa
DRC-DB7 ‘D Vaiid Data Viur
Vi Ve
13
J
Fig-3, Write Mode Timing Diagram
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5.4 Instruction Code

Instrustion Gode Exmulan {
Instruction Daseriptian {
RS | =w | 957 | pB6 | OB5 | CBs | DB | DRY | Mer | pae Goman2?
i Davice test made |
! Nen 4% interisca !
Tast Mise o ] a a a Q ¢ o 9 0 made} Ne sparation - |
YVhan &-24 interface |
mode) |
i Write “23H" ta PORAM ;
b 3ng 30t DDRAM i
GowDaghy 10 ] 2 @ 0@ 0 |0 L8 a0k 00K e | R0
ac. !
Sc! DORAM adarens to !
CoH* from AG and |
. relurnd dursor Lo its ofigic | 338us
Relurn Mame ‘ ] 0 g Q Q Q a ¢ L r3 poston  ehited, H
f The enmiants of SORAM
j | I 2r¢ notsnangea.
‘ i Azsign sursor moving a7
Entry Mode Set a 0 3 a !/ a ] ] 1 10 S | directon and enadle | [
% H 1 entire dispiay shilt,
| i i Al‘m:plaleL aurgar{C),
- - : A DIRk.AG of QLIPSO 3us
Dinpiary HVOFF 2 - i 5 E
R el @ a @ ° 4 ° ! ¢ - ¥ pastar znaracter onion
el ot B
’ Cura g Dropiny shift I
st of [ S ; . 2 i dratipr gon- 375
D",;‘;P:Y e ¢ v - @ ! P : Ri : ! tral wirect changing
! : : TIRE dety
1 S nerace gata
; ‘ 0L BUmAM 37
Fuaglina Set 0 0 [\] ] ¥ oL a A Y A sury mode (4) =
i " ae COMBER autput
| I ELETA AR IR SN
| 52! COGRAM sddrems in
Sl SORMM o | ¢ 0 1 | ace | w3 | oacz | szt | oaco dﬂﬁ:", rourter ! Ipe
Bet DORAM . - | Bt DORAM eccress i ITus
o D 0 Pl ACE | ACS | AC4 | At1 | acy 2 isrens sountar |
ToRAY acs | ACS | ACe | ACI | AQZ R —
Regq e T QperAtAn Crnot can be
vy tiiawr sy reading BF s
" o 1 BF ) |
o | cas . S| Ace | oagy | oacz | Aot ! acc | The cortents of addross ;
Address ; " ceunter 6an Kigo S
| rman
Wite | SoRAN or | os | ws [ o4 | e3}oz o o1 | oo ! Wria 433 imte irtarnal o
Guta 1 o 1 RAM (DORAM/ }
RAM | TGRAV . . . =3 03 o2 cr e { CERAM)
Read | comms o | o | bs [ov [ o3 | o1 | | oo | Aesddxa from mtemal ’
! ﬁﬂfﬂ N f : BAM ! 428
| GaRau o | . Ba | D3 b BT | DY D0} (DORAMCORAM). |
: § i i
NOTE ' the asterisk mwans “don't care™,
V=1 - Incremant, D=0 : Decrzment
$=1 : Shift enable, 8ap © Shit disable
8/Cudq : Display shift, SIC=0 ;. Move sursol
RL=1 : Shift dght, RL=0 . Shitlet
DL=1 . Bbitinterfage, BL=0 . 4bitintarface
A= ¢ DDRAM addressing mode G, A= . DDRAM aacressirg tmodes
MO=0 : COM/SEG output paterr A, MO = 1 . COM/SEG output pattern B
Mi=0 ! 16ne 16 tharacters, M1 =1 . Rline 3 characters
BF=21 © Systemisin opsration BF =0 : Systemisready
11 A e " ~
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6.0ptical Characteristics
6.1 Optical Characteristics

Top=25C
Item Symbol Condition Min. | Typ. | Max. | Unit | Remark
re . 8?( , ey=0° -35 e 10
Viewing Angle Ce>2 Deg
Dy Bx=0° 300 - 30
Contrast Ratio Cr 6x=0" ‘
Bu=0" 3.0 !
~ y=0 {
Response | Turn .
By=s .’
Time on Ton x=0 150 ms
9y=0 ® i
Turn E
off Toff : 150

T e
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62 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)

A ,

Eriphinzse "%

Criving Yolwegpe

. . | non-selected state brightness
Contrast Ratio = b /a = — s e brightness

Measuring Conditions:
1) Ambient Temperature: 25 C ;
6.2.3 Definition of Response time(see fig. as follow)

2y Frame frequency: 105.6Hz

RE—RT T
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Turn-on  time: t,,=t;+{; AN P R
Tum-off time: t =11
Measuring Condition:
1) Operating Voltage: 4.7V ; 2) Frame frequency: 105.6Hz
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7. Reliability

7.1 Content of Reliablity Test

(Tep=25C)

No. Test Itcm‘ 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 20°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 Temperature | Endurance test applying the electric 0C
Operation stress under low temperature for a o6H
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 Endul:ance test applying the low 20°C/60°C
and high temperature cycle
20°C+~—+25C +——60°C +——+20°C 10 cycles
30min  5min  30min  Smin
1 cycle
7 | Vibration Test Endurance test applying the 10Hz~150Hz,
(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 Enduranca‘ test applying t_h.e 40kPa
Pressure Test atmospheric pressure during 164
transportation by air
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7.2 Failure Judgment Criterion

Criterion Test Item No. Failure Judgement

Item Criterion
1121314(5/6|78(9

Basic 010{010[0 0/ 010]0Outofthe basic Specification

Specification |

Electrical 0,0{0[0}0 Qut 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
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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  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,
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 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 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.
¢. 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.

e,
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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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