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1.MECHANICAL DATA

(1) Product No.
(2) Module Size

(3) Dot Size

(4) Dot Pitch

(5) Number of Dots
(8) Duty

(7) LCD Display Mode

(8) Viewing Direction
(9) Backlight

(10) Controller

(11} DC/DC Converter
(12) Weight

FSTN:

Rear Polarizer:

HDM3224-2

188 (Wimm x 111.0 (H)mm x 7.4 (D)mm
(CCFT B.L.)

0.33 (Wmm x 0.33 (H)mm

0.36 (Wymm x 0.36 (H)mm

320 (W) x 240 (H)Dots

1/240

Black and White(Normatly Biack /Negotive Image)
Transmission

6 O'clock

CCFT

Excluded

Excluded

180 g(APPROX)
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<. ABSOLUTE MAXIMUM

(1) ELECTRICAL ABSOLUTE RATINGS

RATINGS

VSS=0V STANDARD

ITEM SYMBOL MIN MAX UNIT COMMENT
Power Supply for Logic VDD-VSS | 0.3 7.0 vV
Power Supply for LCM VEE-VSS 0 30.0 v
Input Voltoge Vi -0.3 vDD v
Static Electricity - ~ - - Note 1
{2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
NORMAL TEMP.
ITEM OPERATING STORAGE
MIN. MAX. MIN, MAX.
Ambient Temperature -20 70 -30 80
g:ﬁj::’afi"::)h"“t Note 2,3,5 Note 2,4

Naote 1 LCM should be grounded during handling LCM.

Note 2 Background color changes slightly depending on ambient temperature.

This phenomenon is reversible,

Note 3 Ta = 70°C :
Ta > 707C :

75%RH max
Absolute humidity must be lower
than the humidity of 75%RH at 70°C

Note 4 Ta at —30°C will be < 48hrs, at 80°C will be < 120hrs

Note 5 Operation temp not include CCFL Lamp
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3. ELECTRICAL CHARACTERISTICS

3—1.ELECTRICAL CHARACTERISTICS OF LCM

(VDD = 5V+5%)

ITEM SYMBOL CONDITION MIN. | TYP. | MAX. | UNIT
Power Supply — -
for Logic VDD—VSS 475 | 50 | 525 | v
—20C | 246 | 250 | 254
oC | 236 | 240 | 244
Recommended
LC Driving Voltage VLCD-VSS [oilY= 11;12;0 25C | 22.8 | 232 | 236 | V
(Wide Temp. LCM) saC | 217 | 221 | 22.5
70°C | 208 | 21.2 | 216
VIH H level 0.7VDD| - VDD
input Voltage v
VIL L level 0 -~ |0.3vDD
FLM = 70 Hz
IBD VSS = O V - 0.5 -
VLCD = 23.2 V
Power Supply Current VLCD-VS5S= 23.2 V mA
PATTERN : 6.0
ed. o om0 m| : -
"I 3 IR W=
PATTERN:
T203G1K (Dots AN - 12 -
Surface ves=gv |Off)
LCM Luminance |CCFL VLCD-VSS [PATTERN: cd/m*
T203G1K =232V | (Dots Alll  — 170 | -
ON)
Q.A.: REV.:
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3—2.ELECTRICAL CHARACTERISTICS OF BACKLIGHT

Used CCFL Rating Temp.=25C
ITEM SYMBOL MIN. TYP. MAX. UNIT REMARK

l.amp voltage VL - 260 - Vrms -

Lamp current iL 2 5 6 mArms o

Lamp power consumption PL - 2.53 - W (+1)

Lomp frequency FL 20 35 50 KHz -

Lamp life time LL -~ 20000 - hrs | IL = 5 mArms (*2)

(*1) Power consumption excluded inverter loss .

(*2) Lamp life time is defined as foliows :

The final brightness is at 50% of original brightness
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4.0PTICAL CHARACTERISTICS
(For Wide Temperature Mode LCM)

AT Vop
Cr{Contrast Ratio) &{viewing Angle)|2(Viewing Angle)
ITEM -20C 0°C 25°C S0°C 70°C 50°C 20°C
MODE MINJTYPAMIN. | TYP IMIN [TYP.[MIN. | TYP.|MIN. [TYP.[ MIN. TYP. MIN. TYP.
T | 6 [00onosRooRosp2spiosolss|ss|40l - | 22| - | FO0
NOTE NOTE 6 NCTE 5
NOQTE -
T : TRANSMISSIVE G : NORMALLY BLACK
AT ¢=0" 8=0"
ITEM SYMBOL |CONDITION| MIN. TYP. | MAX. | UNIT NOTE
—20%¢ - 2000 | 3300
ot - 350 450
Response Time (rise) Tr 25¢ — 140 190 ms NOTE 2
50T - 70 90
70T - 60 75
~20T - 3400 [ 4400
ot - 680 880
Response Time (fall) Tf 25T - 230 289 ms NOTE 2
S0t - 110 130
70t - 1 70 | 85
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(NOTE 1)

SELECTED WAVE

X

KON-SELRCTED WAVE

(NOTE 2)

NON-SELECTED
CONDITION

Vop

(positive type)

CONDITION

AFPLING VIHTAGE

NON--BELECTED

CONDETION

BRIGHTNESS
100%

Rise tima

T

(positive type}

Falbi

SELECTED WAVE
]
100k
/ NON-SELECTED WAVE
E
-
Yop APPLING VOLTAGE
(negative type)
*Conditicns

Viewing Angle : 0
Frame Frequency : T0Hz
Appling Waveform :

NON-SELECTRED

CONDITEIN

/8 duty 1/a bias

SELRCTED NON-SELECTED
CONDITION

Ur—

/

1k ;
AR %&
™ ! ks |
Riwe tixne Fall time
{negative type)
Conditions

Operating Voltage : Vop

Viewing Angle {#.¢) : (0,0)
Frame Freguency @ 70Hz
Appling Wavelorm :

I/N duty 1/a bias

(NOTE 3)
Description DITHET
:Umt’:"ml?w gm ﬁr Multiplex Driving ( L/N duty 1/a bias )
(Troneflectonce) CHAMEER 1
U"‘ g ‘| (/e Ve
/’ - & p
’/ “n' ~ 1D {1/e)Vop
A N
i
-] Sample Sta 2/
\f?ﬂ m aregamen] | b | (t/e}vop
{1-2/a)vop {1/e)Vop
TUNG3TEN LAMP ] —[
—— e
AL REV.:
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(NOTE 4)
Definition of Viewing Pirection
12: 00
%00 3:00
&: 00
\V
(NO'I_'E? 5) . REAR
Definition of Viewing Angle 12: 00
— — LEFT RIGHT
Rl Pirection TR Diotion $:00 300
N ¢ a
FRONT
&8:00
*For Thizs Product V
| aa— . F= —R The Viewing Direction Is 6 O'clock
So 81 > @2
=6 +0:
*Conditions
Operating Voltage : Vop
Frame Frequency : 70Hz
Appling Waveform : 1/N duty 1/a bias
{NOTE &) Contrast Ratic : larger than 2
Definition of Contrast Ratio (Cr)
SELECTED WAVE SELECTED WAVE
i
100% A NON-BELECTED WAVE
% cr
Yop VOLTAGE
(positive type) {negative type)
Contrast Ratio ;: Cr=A/B
*Conditions
Viewing Angle : 0
Frame Frequency : 70Hz
Akppling Waveform : 1/N duty I/a bias
A REV.:
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5.BLOCK DIAGRAM

* AC SIGNAL SETTING

o our [
|
U2 |8 320X240 LCD
[
o ou3z B>
(AT,
LY
| || ac SiGNAL 51 Y7 1 u8 4 U9 — u1o
GENERATOR I T T .
T O O
BIAS CIRCUIT CCFT BACKLIGHT
GENERATOR
| I
o ] -—I
-
chasBe 8 €8 S &
& a3
|m]

JAluztuzioalus|as|a7z]us
LtHbLLlH Lt
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6. INTERNAL PIN CONNECTION

LCD :
PIN NO. [ SYMBOL | LEVEL FUNCTION
1 FLM H SCAN START—UP SiGNAL
2 LP H-L | INPUT DATA LATCH SIGNAL
3 cP H-L | DATA INPUT CLOCK SIGNAL
4 DISPOFF H/L | H:ON/L: OFF
5 VDD - POWER SUPPLY FOR LOGIC(+5V)
6 VSS - SIGNAL GROUND{0V)
7 VLCD - POWER SUPPLY FOR LCD
8 Do H/L
9 D1 H/L
” o i DISPLAY DATA SIGNAL
11 D3 H/L
12 D4 -
12 b5 - NO CONNECTION
14 D6 -
15 D7 -
16 VSS - SIGNAL GROUND{OV)
CCFL CONNECTOR : M63M83—04(MITSUMI)
PIN NO.{ SYMBOL | LEVEL FUNCTION
1 HOT - POWER SUPPLY FOR CCFT (HOT)
2 NC - NO CONNECTION
3 NC - NG CONNECTION
4 GND - POWER SUPPLY FOR CCFT (GND)

LCD INTERFACE CABLE :

FFC,N16,Pitch 1.0 mm {Thickness = 0.3 mm}

CORRESPONDABLE LCD CONNECTOR :

MOLEX 52207-1690 or COMPATIBLE

CCFL CONNECTOR :

ME3M83—04 (MITSUMI)

CORRESPONDABLE CCFL CONNECTOR :

MEO—04—30—134P or MB0—04—30—114P or MBIM73—04 {MITSUMI)
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7. POWER SUPPLY

LCM
— 15y
POWER SUPPLY
(LOGIC)
PCB L i
VLCD
VR —. 27V
POWER SUPPLY
=2 (LCD DRIVING)
HOT || ouTt [ RV
CCFT ourz|, CCFT Lo,
BACKLIGHT INVERTER
GND| [ GND L 2 IGND

T.R1+VR+R2=10K~20K{2

2.RECOMMENDED CCFT INVERTER : CXA—M10L—L(TDK)
CXA—L10L(TDK)
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8—1.TIMING CHARACTERISTICS

ITEM SYMBOL MIN. TYP. | MAX. |UNIT
CLOCK CYCLE TIME teve 152 | - - | ns
CLOCK HIGH LEVEL WIDTH towH 65 - - ns
CLOCK LOW LEVEL WIDTH tow 65 - - ns
CLOCK RISE TIME tr - - a0 ns
CLOCK FALL TIME tr - - 50 ns
DATA SETUP TIME tps 50 - . ns
DATA HOLD TIME tok 40 - — ns
CLOCK SETUP TIME fscL 65 - - ns
CLOCK HOLD TIME tHeL 65 — - ns
FRAME SETUFP TIME tsETUP 100 - - ns
FRAME HOLD TIME t o 100 - — ns
teve
town o tow
bt N L3
0. 7VDD o.7vno‘-"x /‘ 0.7VDD 0.7v0DD
cp A 0.3VDD 0.3v00 | A 0.3vDD 0.3v0D | X
tos t oK
0.7VDD 0.7VDD
DO~D3 0.300 | 0.3vDD ><
- tseL - thoo -
0.7V0D 0.7\«1303'\
LP 0.3v0D < 0.3vDD
L% towd it
tsETuP t HOLD
0.7VDD o.7vonl
FLM
Q.A.: REV.:
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8—2.TIMING CHART OF INPUT SIGNALS

FLM

-

Row No. 239 240

T | ||

LR

1

=

237 238 239 240

[

2

e L

D3 33|37 1 [ 5| 9 31711
2 314 |38 2 B 10 38| 2
31513197 3 7 11 3191 3
Bo 316 |3201 4 8 12 320! 4
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8—3.DISPLAY PATTERN

4001 {PS[P2[D1|DolD3 DO|p3!D2|D1{Do /
400z 1D3|D2{D1|DoOlD3 DOD3|D2|D1{Do
Data Input:
Terninal Dotz (Row) on Display
Do dot 4, dot 8 ..... dot 318, dot 320
D1 dot 3, dot 7 ..... daot 315, dot 319 E
bz dot 2, dot 6 ..... dot 314, dot 318 [+]
D3 dot 1, dot 5 ..... dot 3138, dot 317 o
Q
¢
xH
#2398 D3(D2 D1 |DO|D3 DOD3D2[D1 DO
#240 D3|D2D1 | DOD3 DOB3iD2|D1|DO
- N ®m < W
T 79 uww ey e g
Mmoo oMM
U v v v o
o 320 dots \
Q.A.: REV.:
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8—4.POWER ON/OFF TIMING

0.9VOD 0.9VDD
VDD vss O~50ms 0~50ms vSs vDD
. A\él\ /7;%
Signal vss VS5 Stgnal
,20ms min. 0 min. |
VEE VSS / \ vss VEE
,20ms min. Q0 min.
- 1 i
DISPOFF VS / \ VSS_ DISFORT
POWER ON POWER OFF
The missing pixels may occur when the LCM is driven beyond above

power interface timing sequence.
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9.RELIABILITY TEST

NO ITEM CONDITION STANDARD NGTE
High Temp. . Appearance
" | Storage 70°C | 120HR without defect
Low Temp. —26° Appearance
2 Storage P 20°C | 120HR without defect
High Temp. & 40°C Appecrance
3 | High Humi gozrH | 120HR withaut defect
Storage
Thermal —20°C, 30min —=25°C, Smin Appearance 5
4 Shock —=70°C, 30min—=25C,5min | ithout defect cycles
(teycte)
A REV.:
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NOTICE:

s SAFETY
1If the LCD panel breaks, be careful not to get the liquid crystal to touch
your skin.
2.f the liquid crystal touches your skin or clothes, please wash it off
immediately by using scap ond water.

¢ HANDLING
1.Avoid static electricity which can damage the CMQOS LS.
2.Do not remove the panel or frame from the module.
3.The polarizing plate of the display is very fragile. So, ptease handle
it very carefully.
4.Do not wipe the polarizing plate with a dry cloth, as it may easily
scratch the surfoce of plate.
5.Do not use ketonics solvent & Aromatic solvent, use with a soft cloth
soaked with a cleaning naphtha soclvent.

« STORAGE
1.Store the ponel or module in a dark place where the temperature
is 25°Cx5°C and the humidity s below 65% RH.
2.Do not place the module near orgonics sclvents or corrosive gases.
3.Do not crush, shake, or jolt the maodule.

* TERMS OF WARRANT
1.Acceptance inspection period
The period is within one month after the arrival of contracted commodity
ot the buyer's factory site.
2.Applicable warrant period
The pericd Is within twelve months since the dote of shipping out
under normal using and storage conditions.
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1860 WA
Pin No. [ 3YMBOL | LEVEL FUNCTION ®mo 8.t
1 HOT - Power Supply for CEFLOHOTY n20 a5
2 W — Mo Lonnection 1520208
3 MC = No Cemnection
4 GND =~ |Power Supply for CFL{GHD) EEA 620
0] = ol 120010 5NN OF BEZEL)
2414 112.1730.2(ACTVE AREA)
Line Qut From Bottam
g e W.h.h|
o n i
i o 1l 1
i 033 003 W
- 1242410 “
ﬂ 3 L] A 0a2.0
EE
.0
m m m ! D _ CENTER OF ACTIVE AREA ﬁ
a g Bly " w \ “
3 gob ) - o 1 %
: I ; K " g ®
TE : _ 320x240 Dots
w & ® %
g I = ¥
; 3
i) -
18 |7 :
)
- ﬁ g
hU.S i S —
P i 1
2-R1.75 2815  Hing Qub Fropn Bettom
B0LI5
b o n
CONDULTOR # g g
b b h
FIN A NECTION @ @ ~
Pln He. | SYMABOL | LEVEL FUNCTION m = — — —t— = — ﬂ%
1 FLi H/L  {FIRST iINE WARKER
2 1P| A=L_ {0ATA LATCH SIGNAL ] |
3 cF HA_ |DATA SAIFT CLOCK SIGNAL FIXED MOLES POSITIGH FISED HOLES POSITION
4 | OO0 | R e ONALIOFF
5 oD —_ |FOWER SUPPLY FOR LOGIC
& V55 - [oNp
7 | ACD | - [PowER SUPELY FOR LCD DRIVER (3) NOTE -
8 Do HA  |Displey Data
9 D! HA  |Disploy Data 1. RESCLUTICN : 320 X 240 DOTS 4. INTERFACE CONNECTOR
ey Dol 2. CONTROLLER : EXCLUDED FFC, N16 P1.0mm
3 splay Data
12 04 - |He Cannection 3. DC/DC CONVERTER : EXCLUDED @ CCFT CONNECTOR
13 85 ~ _|Ne Connection ME IMBI—04{MITSUM!}
14 06 - He G 1 N
T T T Gonmaction 5. TOLERANCE NO SPECIFIED : #0.5mm
16 V55 - e
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