PRODUCT SPECIFICATION

HDM3224CL-S-TF

320x240 COLOR GRAPHICS
TRANSFLECTIVE
LCD DISPLAY MODULE
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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 FSTN:
REAR POLARIZER:

(8) viewing Direction
(9) Backlight
(10) Controlier

(11) DC/DC Converter
(12) Weight

HDM3224CL-S-TF

76.8 (W)mm x 103.7 (H)mm x 5.7 (D)mm
0.239 (W)ymm x 0.073 {(H)mm

0.249 (Wymm x 0.083 {H)mm

240 (W) x (320 xRGB (H)) Dots
1/240

Color STN Module

Color Transflective type

6 O'clock

LED

Excluded

Exciuded

66.5g {approx.)
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(1) ELECTRICAL ABSOLUTE RATINGS
V38S=0V
ITEM SYMBOL MIN | MAX UNIT COMMENT
Power Supply for Logic Voo -0.3 7.0 \ Note 1
VH -0.3 | +25 v Note 1
Power Supply For LC
M -0.3 5.0 v Note 1
Stotic Electricity - - - - Note 2
Note 1.  All voltoge volues are referred to GND=0QV
Note 2. Moke certaing you are GROUNDED when handling LCM
(2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
WIDE TEMP.
ITEM OPERATING STORAGE
MIN. MAX. MIN. MAX.
Ambient Temperoture =20 70 —-40 80
Humidity {Without
) Note 2,4 Note 3,4
Condensotion)

Note 1 LCM should be grounded during handling LCM.

Note 2 To = 70°C : 75%RH max

Note 3 To at —40'C will be < 120hrs, at 80°C will be < 120hrs

Note 4 Bockground color will change slightly depending on ambient temperature.
at phencmenon is reversible.
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3. ELECTRICAL CHARACTERISTICS

3—1.ELECTRICAL CHARACTERISTICS of LCM

(VDD=3.3v+5%)

ITEM SYMBOL CONDITION MIN. TYP. MAX. UNIT
VIH H level 0.8vCC - vCC v
Input Voltage
VIO L leve! 0 - 0.2vCC v
-20C 21.8 221 22.4
Duty= )
Recommended 1/240 0C 20.9 21.2 21.5
LC Driving Voltage VEE-VSS vOD=3.3v| 25°C | 19.7 | 200 | 20.3 Y
VSS=v | s0°c | 185 | 188 | 191
70°C 17.3 17.6 17.9
DD VBD-V35 = 3.3V - 9.0 13.5 mA
Power Supply Current VEE-VSS = 20.0v
PATTERN:
OmOmROSON
IEE EO0ECOROSO - 0.3 0.5 mA
D Transmission [PATTERN:
Mode (Dots All On) ,
QUM oooo| T 31.6 = | cd/m
on e, | o [, goga
F=36V IBATTERN:
le =140 mA 4inre i 0ff)
(D V0-vSS= 13 ssms - 3.8 - cd/me
@ VEE-VS5=-20.0¢ BEEEBR
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S—2.ELECTRICAL CHARACTERISTICS OF BACKLIGHT

Used LED Rating Temp.=25°C
ITEM SYMBOL MIN. TYP. MAX. | UNIT REMARK

Peak forward current | p - - 175 mA -

Maximum reverse voltage VR - - ) \ -

Applied forward current | F - 140 - mA at VP = 36 V

Applied forward voltage VF 3.3 3.6 4.0 at IF = 140 mA

LED power consumption Po - 0.7 - W at Vak = 5.0 V
atlF = 140 mA

LED life time LL - 10000 - hrs (+1)

AVG. X of 1931 C.I.E. X 0.31 0.33 0.35 - -

AVG. Y of 1931 C.I.E. Y 0.31 0.33 0.35 - -

(1) LED life time is defined as

follows :

The final brightness is at 50% of original brightness.
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4 0OPTICAL CHARACTERISTICS

AT Voe
TEM Cr{Controst Ratio)} &Viewing Angle)| #(Viewing Angle)
-20%T ot 25¢ 50T 75T 25¢ 25%¢
MODE MIN. | TYP. | MIN, [ TYP. [ MIN. [ TYP. | MIN. | TYP. | MIN. | TYP. MIN, TYP. MIN. TYP.
Reflective 15130120 | 35| 30| 45|20 | 35|10 | 20 - 61 - +20
2N Transmission| 4.0 | 5.5 | 6.5 | 8.0 [120|135| 60 | 75 | 20 | 3.5 - 75 - +55
Note NOTE & NOTE &
NOTE
Z:  TRANSFLECTIVE(PCF)
V:  SPECIAL POLARIZER, 6 O'CLOCK
AT 9=0" 8=0
ITEM SYMBOL | CONDITION MIN. TYP. MAX. UNIT NOTE
-20¢ 3175 | 3970 | 5955
ot 680 B850 1275
Response Time (rise) Tr 25¢ 230 290 435 ms NOTE 2
50¢ 10 135 200
70T 70 90 135
-20T 2055 | 2570 | 3855
cx 410 510 765
Response Time (fall) Tf 25¢ 110 140 210 ms NOTE 2
20T 50 65 100
70T 50 &0 90
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4—-2 Color of CIE Coordinate

Ta = 25°C
BRIGHTNESS
ITEM SYMBOL CONDITION VALUE (Cd/mz) NOTE
% 0.4
Red 9.9
¥ 0.32
X 0.3
Green 18.4
Color of CIE y $=0", 6=0 0.40
. Note¥
Coordinate X 0.21
Blue 10.6
14 0.22
X (.29
White 31.6
b 0.32
Note® Measuring ot position 3 on Fig,1 Tolerance : +0.05
CIE chromaticity diagram
Fig.1
0.9
0.8
0.7
0.6
0.5
Y G
0.4
/n\\\
0.3 W LR
Vil
g4
0.2
(VR
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
x
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(NOTE 1)

Criax

BRIGHTNEZS

{NOTE 2}

SELECTED WAVE

SELECTED WAVE

NON-SELECTED WAVE

100%
NON—SELECTED WAVE /

% Criax
\X g
m

Yap APPLING VDLTAGE Yop
{positive type) {negative type)
*Conditions

Viewing Angle : O
Frame Frequency :

Appling Waveform :

Definition of Reaponae Time(Tr.Ti)

NON-SELECTED
CONDITION

SELECTED NON-SELECTED

70H=z
I/N duty 1/a

APPLING VOLTAGE

bias

100X

BRIGHTNESS

100%

(NOTE 3)

NON-SELECTED SELECTED NON-SELECTED
CONDITION | CONDITION CONDITION CONDITION CONDITION
I I
/
E}

Tr T

Rine Limae Fall tima

Te
Rl Ll
{positive type)

*Conditions
Operating Yoliage :
Viewing Anglie {#)
Frame Frequency :
Appling Waveform :

Description of Measuring Fquipment and Driving Waveforms

L _|

E

b

{negative type)

Vop
: {0,0)
70Hz

Fall time

I/N duty 1/a blaa

The voltage relationship of each signal is as follow
Multiplex Driving {1/N duty \/e bias)
TUNGSTEN LAMP BRICHTNESS CONST.
{Reaflectance) SPOT METER TEMWP.
{Tranaflectance) CHAMBER
[ | e Goome Semiem | 00
_\ VH
) o 1))
N = UL e
i a
\la.l'r Sample Stage g
YL
TUNGSTEN LAMP
{Transmittance) l---:“ Sopiny m-_uau, u-n-':,“ dinplay m—m
A REV.:
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{NOTE 4)
Definition of Yiewing Direction
12:00
9:00 H 3:00
8:00
(NOTE 5) REAR
Definition of Viswing Angle 12:00
R~L Direatl P-R Directlo LEFT RIGHT
rectlan pooen 9:00 3:00
* $ P
FRONT
6:00
*For This Product Y
I ] Fi 1R The Viewing Direction ls & Q'clock
: — . So > B2
4= 8:+0:
*Conditiona
Operating Voltage : Yop
Frame Frequency : 70Hz
Appling Waveform : 1/N duty 1/a bias
{NOTE 6) Contrast Ratio : larger than 2
Defipition of Contrast Ratio (Cr)
SELECTED WAVE SELECTED WAVE
A
100% NON-SELECTED WAVE
E E NON-SELECTED WAVE
g
= cr g cr
Yop VOLTAGE Yop VOLTAGE
{positive type) (negative type)
Contrast Ratio : Cr=aA/B
*Conditlona
Viewing Angle : O
Frame Frequency : 70Hz
Appling Waveform : 1/N duty 1/a bias
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5.BLOCK DIAGRAM

D7
D6 -
DS
D4

D3 T
D2
D1
DO

00 ~ O N B (W b —

SEGY60

320,

U4

g M 7]

10 VDD
11 DISP
12 CL2 T

Uz
320

Jﬁvﬁfﬁ | ﬂﬂ
v

SEG1

13 CL1

COLOR LCD PANEL

320xR.G.B.x240 dots

COM1

14 FLM -

15 V5SS
16 VEE

PEAEERENEREEENN]

BIAS
CIRCUIT

Wy

COM240

240

\/
U1

LED

1 A+

2 K-

LED Backlight
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6.INTERNAL PIN CONNECTION

LCD
PIN NO [SYMBOL FUNCTION
1 D7 |DISPLAY DATA
2 D6 |DISPLAY DATA
3 DS |DISPLAY DATA
4 D4 | DISPLAY DATA
5 D3 | DISPLAY DATA
6 D2 | DISPLAY DATA
7 D1 | DISPLAY DATA
8 DO | DISPLAY DATA
9 M |[SWICH SIGNAL TO CONVERT LCD DRIVE WAVEFORM INTO AC
10 Voo | LOGIC SUPPLY VOLTAGE
t1 | Disporr | DISPLAY CONTROL L:OFF H:ON
12 | cL2 |DATA INPUT CLOCK
13 CL1 |INPUT DATA LATCH SIGNAL
14 FLM | SCAN START—UP SIGNAL
15 | Vss | GROUND
16 Vee |POWER SUPPLY FOR LCD
LED
1 A+ |[POWER SUPPLY FOR BACKLIGHT (A+)
2 K— |POWER SUPPLY FOR BACKLIGHT (K—)

LCD INTERFACE CABLE
Pitch 0.5mm ,Width 8.5mm /Suitable Connector :52689—1633(molex)

LED CONNECTCR :
BHSR —-02VS—1 (JST)/Suitable Connector :SM02B~BHSS—-1-T8 (JST)
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7.POWER SUPPLY

R1

2 VR

3.3V

— 25V

VEE
LCM

VDD

VSS
LED B/L

1. R1+R2+VR=10~20KQ
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8. TIMING CHARACTERISTICS

8-

INTERFACE TIMING

0 VDD=33v+10K, To=-20~70T @ VO0=3 3vL10%, Tam-20~70 T

Tent
Item Symboi | comtiian | Hin | Trp. | Mex, | tnit ltem Symbot | cortieson | Min. | tyn | Max |uane
CL2 Clock Cycla ez Figa 182 - - s CLt Clook Cycla wyen Figb 400 - - [
CL2 HIGH-LEVEL Widih [wCWHZ | Figa 60 - - | na CL1 HIGH-LEVEL Width | tCWH) Fig.h 28 - - | na
CL2 LOW-LEVEL Width |1CWLZ | Figa 83 - - | m CL1 LOW-LEVEL Width | 1CWL Fig.b o | - - | ns
Data et Up Time ADs2 Fign 5 - - | ma Dais Set Up Time [3:0) o 100 | - - | n=
Dats Hold Time tDHZ Figa 50 - -~ | ma Dats Hold Time LDHL Figb 10 - - | o
CLZ Rise/Fall Time LR Fig.a - - 0 ns CL1 Else/Fall Tima ek UL Figb - - a0 ne
Clock SaL Up Time LScL Pga 80 - - na
Clack Hold fime tHEL Figa 80 - - | na
M Set Up Time 1] fig.n 20 - - na
W Hald Tima MK Fig.n 20 - - | na
M
cu
FALWL B trCwE e
CL2
052 thHe
0.3%CC z<
CO~07 X 0.2vcC
Fig . a Interface timing (SEGMENT)
F L toWMLLr | tEWH) 1LYl
_ N\ N
cL 0.3vCe
+DS1 1OHL
(%4 s
X e X

Fig . b Interface timing (COMMON)
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8—< TIMING CHART OF INPUT SIGNAL

T=0.032Ims typ

cL - |

e oL L R O

P A= s =Y # DATA:X.i‘.‘i s YEYE

D7 e 2 [\ o g

FLM S
-

CLT Y ) S N N RN

(Reduction)

" i []1 L

{Reduction}
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8-3. POWER ON/OFF TIMING
ON SEQUENCE

SIGNAL LEVEL
. VDD
VoD _ t=0~50ms vSS
‘ VDD
SIGNAL vsS
t=20ms
/' VEE
VEE v
t220ms SS
/ VoD
DISPOFF f VS5
OFF SEQUENCE
LEVEL SIGNAL
VDD 1
VsS VoD
t=0~50ms -
VDO
vSS
\BOms SIGNAL
VEE '\
VSS
t&0ms VEE
VDD \
VvsS Y DISPCFT

Please maintain the above sequence when turning on and off the power
supply of the module. If DISPOFF is supplied to the module while internal
alternate signal for LCD driving{M) is unstoble, DC component will be su—
pplied to the LCD panel. This may cause damage the LCD module.
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8—4. DISPLAY PATTERN

(]
%U mcm mD
=] =) [=)
b o=y - N o—
Q {malmo ¥ O
€3 L) %]
e AV E D
Eleo|lea o
Al =0 —
o |looloa &g
| el =w0 — @
8 |oo|oa 0o
8"‘" — -~ —
%9_!, ral|la ey
= g
= o
= 8 =z
o 0
& L]
(]
=
[ =
1.4
«£
[
n

DO~D7 are B bits transmitted data, where DO is LSB
and D7 is MSB.
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9.RELIABILITY TEST

WIDE TEMPERATURE RELIABILITY TEST

NO ITEM CONDITION STANDARD NOTE
High Temp. . Appearance
1 Storage 80°C 120Hrs without defect
Low Temp. — 40" Appearance
2 Storage 40 120Hrs without defect
High Temp. & .
3 | High Harm. O | 120Hrs Appearance
Storage without defect
High Temp. . Appearance
4 Operating Display 70°C 120Hrs without defect
Low Temp. - 20" Appecrance
> Operating Display 20°¢ 120Hrs without defect
. Thermal -20 C&~30m|n —70 C,;'I»Omm Appearance 10
Shock (loycte) without defect cycles
Al REV.:
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NOTICE:

= SAFETY
1.1f the LCD panel brecks, be careful not to get the liquid crystal to touch
your skin.
2.1f the liquid crystal touches your skin or clothes, please wash it off
immediately by using soop and water,

* HANDLING
1.Avoid stotic electricity which con domage the CMOS LS.
2.00 not remove the panel or frame from the module.
3.The polarizing plate of the display is very fragile. So, please handie
it very carefully.
4.Do not wipe the polerizing plate with a dry cloth, as it may easily
scrotch the surface of plote.
5.00 not use ketonics solvent & Aromatic solvent, use with o soft cloth
sooked with a cleaning nophtha solvent.

¢ STORAGE
1.Store the ponel or module in a dark place where the temperature
is 25°C+5°C and the humidity is below 65% RH.
2.00 not place the module near organics solvents or corresive gases.
3.Bo not crush, shaoke, or jolt the module.

* TERMS OF WARRANT
1.Acceptonce inspection period
The period is within one month ofter the arrival of contracted commodity
at the buyer’s foctory site,
2.Applicable warroni period
The period is within twelve months since the date of shipping out
under normol using and storoge conditions.
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76.8

5.0 62.8:0.2 (LCD v.A) o
653 59.75 LCD AA) m
~ 22 25 in
™ m .M_H
Y oo b |
+ W
Ole
I i
MH ~
>|<
w <
u= - w )
| @ Q239,001 | o
[=1 B =¥
H | WD
el - ]
B )
R =
=
a
H
n
’ i o
= = ]
wil @ (7]
__ 2.2 228410
m View Direction Stiffonar Boord
[
vl
fl = = = [0 |
Conductor Side / M
a
CN1 : FPC CONNECTOR PITCH 0.5mm WIDTH 8.5mm
CN2 : BHSR-02vS-1 (JST) 16
vy
| & T }
[++]
Notes : M i
1. Resolution @ 240 (H) X 320 (V){R.G.B.) Dols 1 a.n_
6.0

2. Bocklight : LED (White)

3. Frame Material :

5US430+28 (0.3 , 0.2mmt)}

“A" Detail 5:2/1

1.3

1.3

H._-

0.3

s

3.4

orZx

40
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Display Pattern
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