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MECHANICAL DATA

(1) Produet Ne.
(2) Module Size

(3) Dot Size

(4) Dot Piteh

{(5) Number of Dots
(6) Duty

(7} LCD Display Mode

Reqr Polarizer:

(8) Viewing Direction
(9) Backlight

(10) Weight

{11) Controller

(12) DC/DC Converter

Note

Back Light |

STN:
FSTN:

LM_GD_1

A : Nene Back Light
B : CCFL Bock Light
C : LED Back Light
D :

166.0 (W)mm x 134.0(H)mm x MAX 151 (D)mm
(CCFL B/L)

0.22 (Wimm x Q.38 {(H)mm

0.36 (Wmm x 0.43 (H)mm

320 (W) x 240 (H)Dots

1/240

O Gray Mode O Yellow Mode (O Blue Mode
E(Black and White(Normal White/Positive Image)
0 Black and White(Normal Black/Negative Image)

O Reflective E(Trcnsﬂective O Transmissive
M6 Oclock 012 Oclock [ O'clock
o w/0 O CCFL B/L

CCFL B/l 350 g{approx.)

Without

Whitout

48_

\—< Option

C : Anti—Glare
K ! High Contrast Ratio LC
1

EL Back Light 2
© ot Version
Reflective /Transmissive F———— 9
R : Reflactive
S : Transflective(Normal) ——————— Mode/View Angle
P Transflective(Medium Transparency) A o Gray , 6 Clock
H : Transflective(High Transparency) ?; : $“|'J|Y= 126 %OCL{R
T T . Do Yellow oc
ransmissive D : Yellow , 12 Clock
£ o Blue , 6 Clock
F . Blue , 12 Clock
G : Normally Black , 8§ Clock
H @ Normally Black , 12 Clock
J o Normeily White , 6 Clock
K : Normally White , 12 Clock
Al REV.:
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ABSOLUTE MAXIMUM RATINGS

(1) ELECTRICAL ABSOLUTE RATINGS

VSS=0V
ITEM SYMBOL MIN MAX UNIT COMMENT
Power Supply for Logic vDD-V55| -0.3 7.0 v
Power Supply for LC Drive vDD=-VIL.C| =0.3 | 30.0 V
Input Voltage W 0 VoD v
Static Electricity - - - - Note 1
Note ' LCM should be grounded during handling LCM,
(2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
NORMAL TEMP, WIDE TEMP.
ITEM OPERATING STORAGE OPERATING STORAGE
MIN, MAX. MIN. | MAX, MIN, | MAX. MIN. | MAX.
Ambient Temperature o 50 -20 70 —20 70 =30 80
Humidity (Without
umidity (Withou Note 1,3 Note 2,3 Note 3,4 Note 3,5
Condensation)

Note 1 Ta=50°C : B5%RH maox.
Ta > 50°C : Absolute humidity must be lower
than the humidity of 85%RH at 50°C

Note 2 Ta at —=20°C will be < 48hrs, at 70°C will be < 120hrs

Note 3 Background color changes slightly depending on ambient temperature.

This phenormenon is reversible,

Note 4 Ta=70°C : 75%RH max
Ta > 70°C : Absclute humidity must be lower
than the humidity of 75%RH gt 70°C

Note & Ta at —30°C will be < 48hrs, at BQ'C will be < 120hrs
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ELECTRICAL CHARACTERISTICS

ITEM SYMEBOL CONDITION M!N. OTYP. | MAX. UNIT
Logic Circuit
Power Supply VoD —-VSS - 4,73 3.0 5.25 v
—-20°C - 24.5 -
aC - 23.1 -
Recommended VDD — VO Dutg-:-;,/ozd,(} 25C [ - 222 - y
LCD Driving Voltage VBO=25.0¥ :
20°C - 21.4 -
70C - 20.3 -
ViH H lavel 0.8vDD - VDD N
Input Voltage
VIL L level 0 - |G2VDD|l V
VDD = 5.0V
Supply Current for Logic 0o VO = —18.7V 1.9 4.3 - mA
PATTERN
O = O m O
Supply Current for LCD Is; e B AR R ~ | mA
o m d &% 0O
Open Voltage Voren - - 1500 | Vrms
Lamp Veitage Vi Lamp Current — 280 - Virms
CCFL ) = 5 mArms
B/ Brightness B Frequence - 350 - led/m?
X = 30 KHz ~— | 0.331 -
Color Degree -
Y - 0377 -~
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OPTICAL CHARACTERISTICS

AT Vor
ITEM Cr{Contrast Ratio) 8(Viewing Angle) #(Viewing Angle)
25¢ 25t 25t
MODE MIN. TYP, MIN, TYP. MIN. TYP.
AB - - ~ - ~ -
R C.0 - - - - - ~
J - - _ - - -
S J - 4.1 ~ 30 - 50
nole NOTES NOTES
AT ¢=0" =0’
ITEM SYMBOL | CONDITION MIN. | TYP. MAX. | UNIT NOTE
-20T - 34601 —
ot — 725 1200
Response Time (rise) Tr 25% — 245 | 400 ms NOTE 2
50% — 140 200
70T e 80 130
—-20T _—_ 3000 —
0t — 12980 2100
Response Time (fall) Tf 25¢ — 430 | 700 ms MOTE 2
50¢ — 200 400
70T — 130 250
note:
R:  REFLECTIVE
S: TRANSFLECTIVE
AB: GRAY
C,D: YELLOW
J: NORMALLY WHITE
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BLOCK DIAGRAM

Cij FIM
13 M M
—=—m Generaiion
Circuit
B~11 DO~D3, 14 CL2
7 INHX, 15 CU1
12 FLM
Segment Segment Segment Segment
Criver Driver Driver Driver
U4 us us uz
1 Jeol Jeol —~Jsol — Jsol
12
25 |80
ES” e/
&)
j
8
Z5e o) LCD Panel
fugan ]
§o j/ 320X240 dots
[l
[« I
E 8 g§
EoD
g5~ H/
16 VOD
17 WSS Bi
8 V0 o ‘Gs,t
TR ircui
20 FGND
1~8 NG
1 OACIN
24 NC CCFL B/L
3 ACIN
Q.A.: REV.:
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INTERNAL PIN CONNECTION

LCD
Pin No.| Symboal Function
1 NC  INet Connectad
2 NC |Not Connected
3 NC  |MNot Connected
4 NG |Not Connected
5 NC  |Not Connected
g NC  INot Connected
7 INHX | Display ON/OFF Contrel Signal :1=0ON O=0FF
DO | Display Data Input
9 D1 {Display Data Input
10 D2 | Display Data Input
n D3 |Display Daota Input
12 FLM  |First Line Marker
13 M Liquid Crystal AC Drive Control Signat
14 CLZ |Data Shift Clock
13 CL1  |Data Lacth Clock
18 VDD |Logic Power Supply (+)
17 VSS  |GND {0V)
18 Vo Liquid Crystal Contrast Adjustment
19 VLG |Liquid Crystal Drive Voltage
20 FGND |Frame Ground
CCFL B/L
Pin MNo.t Symbol Function
1 AC IN [AC Power tnput
2 NC [Not Connected
3 NC  |Not Connected
4 NC  INot Connected
5 AC IN |AC Power Input
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POWER SUPPLY

LCM
VDD
N —L+ POWER SUPPLY
<IN T (LOGIC) +5V
VSS
PCR ZRA |
P —1 T POWER SUPPLY
VO =R [ (LcD) —24v
§ RB C2
VILLC
ACIN . =250
AC= Vrms
CCFL VL fFL=30KHz

ACIN

RA = 20 KQ

RB = 0.1 KQ

VR = 10 KQ(\/AR|ABLE)

C1,C2 = 10 WuF
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TIMING CHARACTERISTICS
8—1 COMMON DRIVER OPERATION TIMING

VDD=2.7~4.5V
ITEM SYMBOL | MIN. | TYP, { MAX. JUNIT
CLOCK CYCLE TIME teve 1G - - s
CLOCK HIGH LEVEL WIDTHI tews 80 - - ns
CLOCK LOW LEVEL WIDTH towe 1.0 - - s
CLOCK RISE/FALL TIMET  tr | ts - - K1 ns
DATA SETUP TIME tps 100 - - ns
DATA HOLD TIME 1o 100 - - ns
DATA QUTPUT DELAY TIME too - - 7.0 s
- J[C‘t'-lfH o - tC‘e\'L - tCYC
tf tr
- il —— -
< VIH \nH‘-‘\ IV!H VIH
cL2 i =L VL
Jlos toy
DATA N ViH VI
(DOL,D1R) >§\va|_ viL ><
DATA OUT Ko
{DOL.D1R) K VOL
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SEGMENT DRIVER OPERATION TIMING

VOD=2, 74, 5Y
ITEM SYMBOL | MIN. | TYP, | MAX, |UNIT
CLOCK FREQUENGY fera - - 8.5 | MHZ
CLOCK CYCLE TIME tove 152 - - ns
CLOCK PULSE WIDTH towmtowm | 65 - - ns
CLOCK RISE,FALL TIME b tf - - 1 ns
CLOCK SETUF TIME tsel 80 - - ns
CLOCK HOLD TIME Thel 120 — — ns
DATA SETUP TIME ios 50 - - ns
OATA HOLD TIME 10H 50 — - ns
ENABLE SETUP TIME tesu 30 - - ns
CARRY OUTPUT DELAY TIME | tcar - - 100 ns
M PHASE DIFFERENCE tow - — 300 ns
CL1 CYCLE TIME ten tere X 50 — — ns
— fop
- fows fom o tom
tr fr
= VIH VIH ™ “vIH WiH ViH wviH
oLz SEL X—VIL AV LAST DATA ™ VIL vIL \‘vu_
tos tou
VIH WIH
DO~D3 VL VL
. tscL f o
MIH WIH
cL1 VIL, K WL iL:
tr Comn tr teny _
o tear tcar I
E——— i o
WCH YOH
TAR VoL N S
tesy
/VIH ViH
[ wiL vIL M
- tom L
VIH
M ML
A REV.:
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TIMING CHART OF INPUT SIGNALS

FRAME H — = ﬂ

y —— =

Row No. 199 240 1

2 3 4 5 197 188 199 240 1 2

o AL R

CL1

o —JUIULIV N AL — LU

D3 370115 9 317 1
318{ 2| 6 | 10 318] 2
? e tSyg | 3 | g | g 319 2
DO 320 4| 8|12 320| 4
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—

RELATION OF INPUT DATA AND

OUTPUT LATCH DATA

CUPERTINO, CA 95014

FRAME bt
{ ¢
M SR
1
I i
|
|
1
E |
k 1
i i
1 ' ; 1
{ £
INPUT DATA 239|240 1 213 4 5] ‘ . 2381239(240] 1 2 .3 4 5
* T
(RGW) kK A Y : AU A U Y
\ ) 1 % \ | W § IR \ 1 1 \
\ I \ \ \ \ | v \ \ y \
\ kK Py Y ! L Y Y Yol Y Y i Y
% \ vl \ \ \ \ vl 1 1 A \
\ \ y 3 \ \ A y Vo \ \ 3 \
\\ \\ \\ } \\ \\ A 3 \ \\ \\ \\ b \\ \\ \\ \\ ‘\
it % 1l A i) 4 4 4 \ i 3 4 4 b
I T T TR T SRS TR T MR S W T
! [
OUTPUT LATCH (238230240 1 | 2 | 3 5 237|238(239|240 1 | 2 |3 |4
DATA )
* ONE ROW DATA INCLUDE 80 COLUMN DATA,
ONE COLUMN DATA INCLUDE 4 BIT DATA
AL REV.:
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DISPLAY PATTERN

#HFOO1T D302D1(DoD3 DOlDS D2ID1I00
#O0Z2 {(D3D2|D1 |DOD3 DO!D3 D2ZI01 |00
Data Input:
Terningl Dots (Row) on Display
O3 dot 1, deot S ..... deot 313, det 317 0
Dz dot 2, dot & ..... dot 314, dot 318 [
D1 dot 3, dot 7 ... dot-315, dot 319 0
Do dot 4, dot 8 ... dot 318, dot 320 A
@]
.d‘
Y]
#2339 [DID2I0D1i1DOOC3 Do 3IND2\01 00
#240 (D321 1DCD3 Doe3Dz2iD1100
— N M
*OW R R ©n~© o g
MMM NN
A e T Fe SR
20 DOTS
AL REV.:
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(NOTE 1)

Definition of Overation Yoliage(¥Yop)
SELECTED WAVE

SELECTED WAVE

100% - 1V
NOM-SELECTED WAVE
2 g NON-ZELECTED WAVE.
Z Cridag f———-m Criax p=————m
E
g :
=S B
a ]
1
Yap AFPLING VOLTAGE Vop APPLING VOLTAGE
{positive type) (negative Lype)
*Conditions
Viewing Angle : 0
Frame Frequency : 70Hz
Appling Waveform : I/N duty 1/a bias
{NQTE 2)
NON-SELECTED SELECTED NON-SELECTED NON-2ELECTED SELECTED WON--3ELECTED
CONDTTION i - CONDITION CORDITION CONDITION i CONDITICN CONDITION
s | | | | i |
! | P 1 1 |
I = I 1 | I
I PoE I I I
7 I @ [ I 1 I
BERERNIE : Eet /1, |
= =l 1 B | 2l (= !
& I I ! [ i 1 & I i
B I 1 2 1 I I 1
[+ F | o i ! | .
I ! t ]
e Tr Tr Y ]
Rise time Fall time Rise tima Fall tirne
{positive type) (negative type)
*Conditiona
Operating Voltage : Vop
Viewing angle {#2) : (0,0)
Frame Frequenecy : VOHz
Appling Waveform : I[/N duty 1/a blas
(NOTE 8)
Leseription
TUNGSTEN LAMF BRICHTHNESS CONST. . .
{Relflectance} SPOT METER TEME. Multiplex Driving { I/N duty i/6 bias }
{Trans(lectance) CHAMBER
.,
— £ 1
o ” “a (1/a)vop
/ 25 | / 1CD A J (1/a}Vop
=
------- S o
\\ 1/t
1 Si le St
180" ample agn (1—2/3)V0
\-..H_‘ P “’L(l/&)\fop
{1-2/a)Vop J (1/a)vop
TUNGSTEN LAMP
{Trapsmitiance) 1781 /0) | HON-SELECTED
_(a/m)ia/m) |NOR-SELE
Q.A.: REV.:
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(NOTE 4)

iewi

12:00

200 @@ 3:00

(NCTE 5)

Definitiop of Viewing Angle

R-L Direction F~R Direction
# #
[ ] 4= §:+8:
*Conditions
Operating Voltage : Vop
Frame Frequenecy : 7OHz
Appling Waveform : 1/N duty 1/a bias
Contrast Ratie : larger than 2
(NOTE 8)

Definition of Contrast Ratio {Cr)

SELECTED WAVE SELECTED WAVE
100% NON-SELECTED WAVE
w . NON-SELECTED WAVE,
: :
3 &
o cr ] cr
YOLTAGE Vop YOLTAGE
{positive type) {negative Lype)
Contrast Retle | Or=4/B
*Conditions

Viewing Angls : 0

Frame Frequenecy : %0Hz

appling Waveform : 1/N duty 1/a bias

Q.A.: REV.:
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(2) NOTE:

e SAFETY
1.1f the LCD panel breaks, be careful not to get the liguid crystal to touch
your skin,
21f the liquid crystal touches your skin or clothes, please wash it off
immediately by using soap and water.

* HANDLING
1.Avcid static electricity which can domage the CMOS LS
200 not remove the panel or frame from the module.
3.The polarizing plate of the display is very fragile. So, please hardle
it very carefully.
4.Do not wipe the polarizing plate with o dry cloth, as it may easily
scratch the surface of plate.
5.D¢ not use ketanics solvent & Aromatic solvent, use with a soft cloth
soaked with o cleaning naphtha solvent.

« STORAGE
1.5tore the panel or module in a dark place where the temperature
ts 25°C+5C ond the humidity is below 83% RH.
2.00 not place the module near organics sclvents or corrosive gases.
3.00 not crush, shake, or jolt the module

o TERMS OF WARRANT
1.Acceptance inspection period
The period is within one month after the arrival of contracted commodity
at the buyer's factory site.
2. Applicable warrant periad
The peried is within twelve months since the date of shipping out
under normal using and storage conditions.

o THE OPERATING LIFE TIME OF BACK LIGHT
LED ¢ 50,000HR
EL ¢ 5,000HR
CCFT : 10,000HR
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