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PRODUCT SPECIFICATION

HDM3224ATS-C

320x240 COLOR GRAPHICS
LCD DISPLAY MODULE
WITH TOUCH SCREEN
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1. MECHANICAL DATA

(1) Product No.

{2) Module Size

{3) Dot Size

(4) Dot Pitch

{(5) Number of Dots
(6) Duty

(7) LCD Display Mode

(8) Viewing Direction
{9) Backlight

(10) Controller

{11) DC/DC Converter
(12) Touch Panel
(13) Weight

FSTN:
Rear Polarizer:

HDMB3224ATS-C
168.0 (W)mm
0.09 (Wmm
812 (Wmm
320  xROB(W)
1/240

x 111.0 (H)mm
x 0.33 (H)mm
x 0.36 (H)mm

x 9.4(D)mm

x 240 (H)Dots

Cotor STN module
Color Transmissive Type

6 O'clock

CCFL

Excluded
Excluded
Included

230 g{approx.)
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2. ABSOLUTE MAXIMUM RATINGS

(1) ELECTRICAL ABSOLUTE RATINGS

VSS=0V
ITEM SYMBOL MIN MAX UNIT COMMENT
Power Supply for Logic VDD-VSS | ~0.3 7.0 v
Power Supply for LCD Drive VLCD~VSS 0 30.0 v
Input Voltage v -0.3 [vDD+0.3 v
Static Electricity - - - - Note 1
{2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
NORMAL TEMP.
ITEM
OPERATING STORAGE
MIN. MAX. MIN. MAX.
Ambient Temperature 0 50 —-20 60
gzﬂitgufig:;’o“t Note 2,4 Note 3,4

Note 1 LCM should be grounded during handiing LCM.

Note 2 Ta = 50°C : 85%RH max
Yo > 50°C : Absolute humidity must be lower
than the humidity of 85%RH at 50°C

Note 3 Ta at —20°C will be < 48 hrs, af 60°C will be < 120 hrs

Nete 4 Background will color change stightly depending on ombient temperature.

That phenomenon is reversible.
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3.ELECTRICAL CHARACTERISTICS

3—1.CHARACTERISTICS OF LCM

ITEM SYMBOL CONDITION MIN. TYe. | MAX., | UNIT
Logie Circult - .
Power Supply YDD—VSS Ta= 25C 4.5 5.0 5.5 v
VIH H levet Q.8vDD - VDD
Input Voitege
VIL L level Q - 0.2vDD v
oC 23.2 | 236 240
Recommended Duty=1/240
LCD Driving Voltage VILCD- Vs | Blas=1/13 25C | 222 | 226 | 230 | y
VDD=5.0v
50°C 21.0 21.4 21,8
. VDD—VSS = 5.0V
IGD - . -
Supply Current for Logic VLCD-VSS = 22 BY 1.5 5.0 mA
Ta= 25°C
PATTERN:
Supply Current for LCD tLCh uy Bwl Eel Eml - 6.5 13,0 mA
EOERDOCRONEC
PATTERN:
(Dots All On of
White Color) - 65.0 -
0o .
LCM Surface L ooon cd/m
Luminance PATTERN: (NOTE 2)
{Dots All Off)
- 3.0 -
nEEE
EEEE
Rating Voltage Vi - - - 7.0 v
Resistonce of X El=ctrode 400 — 00
Electrodes Rew Q
¥ Electrode 200 - 500
Touch insulation
Screen Resistance Rosr Voo =25V 10 - - Ml
Linearity L - - - 1.5 %
Activation Force Fon NOTE 1 5 - 50
Surface Hordness SH - 3 - - H
Recommended Frame
Frequency for Optimum FLM - 115 120 125 Hz
Contrast

NOTE 1 :

The force is given with RC.8 Polyocetal pen or RB, HS60 silicon

rubber ond the andalog output could be detected stablely.

NOTE 2 : The Value of LCM Surface Luminallce ie Through Touch Screen.
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3—-2 B ECTRICAL CHARACTERISTICS OF BACKLIGHT

Used iamp : Rating

PARAMETER SYMBOL MIN, TYP. MAX. UNIT REMARK
Lamp Voitage VL - 320 - Vrms Ta =25C
Lamp current L 4 5 6 mArms | (%) Ta=25C
Lamp power consumption PL - 1.8 - W (*¥2) Toa =25°C
Lamp frequcncy FL 20 35 50 KHz Ta=25C
- 455 - Vrms Ta =0°C
Starting voltage Vs
- 330 - Virms Ta=25C
Lamp iife time LL - 20000 - hrs  [iL=5mArms, Ta=25C

{#1) It is recommended that |L be not more than 5.0 mArms

CCFT backlight may least affect the disploy quatity .

(*2) Power consumption excluded inverter loss .

so that heat radiation of
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4.0PTICAL CHARACTERISTICS

4—1.0ptical Char. of Normal Termp. Mode

AT Vop
Cr{Contrast Ratio) &(Viewing Angle) ¥{Viewing Angle)
ITEM
oc 25 50°C 25C 25C
MODE MIN. TYP. MIN. TYP. MIN. TYP. MIN. TYP. MIN. TYP.
T M - 40 - 35 - - ao - +58
NOTE NCTE & NOTE 5
note:
T:  TRANSMISSIVE
M: FOR & O'CLOCK STN MODULE
AY  e=0" =0
FTEM SYMBOL | CONDITION MIN. | TYP. MAX. | UNIT NOTE
ot - 550 750
Response Time (rise) Tr 25¢ - 230 | 330 ms NOTE 2
50¢ - 100 140
ot - 270 530
Response Time (fall} Tf 25t - 80 110 ms NOTE 2
500 - 60 85
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4--2.Color of CIE Coordinate

Ta = 25C
BRIGHTNESS
ITEM SYMBOL CONDITION VALUE (cd/m’) NOTE
X 0.542
Red 18.4
y 0.329
X 0.302
Green 42.5
i Noteté
Coordinate X 0.159
Blue 4.3
Y 0.138
bt 0.295
White 65.0
Y 0.312
Note® Measuring ot position 3 on Fig.1 Tolerance : +£0.05
CIE chromaticity diagram
Fig.1
0.9
0.8
0.7
0.6
G
0.5 -
Yy / \\
0.4 / \
s % 4
AN
/ R
0.3 m -
A1 LA
0.2 -
[lA
[F
.1
0 01 0.2 0.3 04 05 0.6 0.7
b
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{ROTE 1)

SELECTED WAVE

X

HON-SKLECTED WAVE

SELECTED WAVE

mmmun

ve

NON-SELECTED WAVE

Vop

APFLING VOLTAGE

{negative type)

*Copnditions

op APPLING VOLTAGE
(poaitive type)
(NOTE 2)

Definition of Response Time(Tr.J{)
NON—SELECTED SELECTED NON-SELECTED
CONDITION CONDITION CONDITION

%
JETING
g N
T | ™ -
Hise time Yol time
(ponitive typa)

Viewing Angle : 0O
Frame Frequency : 120Hz

Appling Waveform : I/N duty L/a blas

NOH-SELECTED SELECTED NHO!
__CONDITION CONIATION P CONDITION
]
/

BRIGHTHESS
100%
g

_H

Tr

Rise tixns

Fall time

{negativa type)

*Conditinns

QOperating Voltage : Vop
Viewing Angle (#.#) : (0.0}
Frame Frequency : 120Hz
Appling Weveform : 1/N duty

1/a higm

mman;nr W O?m."f‘f Muitiplex Driving { I/N duty 1/a bias )
{Transfiectance) CHAMBER |
o l
) U-‘\ g “Fasavop
/o5t 100 0 ] (1/8)¥ep
4 4 e 2
_‘_"_l
4.\ e WAVE
) —l
~_ 1807 Sample Siage (1-2/8)¥op i — T {1/a)¥op
-z /a)\rap_ | {i/a)¥op
TUNGSTEN LAMP
s swmern (]
WAVE
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(NOTE 4)

9: 00

12:00

00

REAR
12: 00
LEFT RIGHT
9: 00 300
FRONT
6:00
*For This Product '
The Viewing Direction Is 8 O'clock
S0 8> M2
= 8:4+8:
*Conditions

Uparating Volage : Vap
Frame Frequency : 120Hz

Appling Waveform : 1/N duiy i/a biss

Contrast Ratio : larger than 2

g B cr

SELECTED WAVE

NON-~-SELECTED WivE

Yop VOLTAGE Yop VOLTAGE
{ponitive type) {negative type)
Contrast Ratio : Cr=A/B
*Conditions
Viewing Angle : 0
frame Frequency : 120Hz
Appling Waveform : 1/N duty 1/a bias
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5.BLOCK DIAGRAM

LCD
240
1 FLM ROW Driver x 2 v 320 X R.G.B. X 240 dots
2 P 2
4 DISPOFT " 960
2
7 -
rd
Column Driver »x 4
3 CP -
B~15 8
DO~D7
LP
M Circuit
7 VLCD I
Bias Circuit {—————=To LSI
6,186 VSS 71, |
5 vDD To LSI Logic
CCFL
1 HOT CCFL Backlight
4 GND
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6. INTERNAL PIN CONNECTION

LCO
Pin No, | Symbol Level Funetion
1 FLM H/L First Line Marker
2 LP H-+ Data Latch Signal
3 cp H-t, Clock Signol for Shifting Data
4 DISPCFF| H/L Display Cantrel Signal, H :Disploy on L :Cieplay off
5 Voo - Power Supply for Logle
6 V55 - Power Supply (OV.GND)
7 VLCD - Power Supply for LCD Drive
B Do H/L Display Dats
] (5 H/L Display Data
10 D2 H/L Display Data
11 D3 H/L Dispfay Data
12 D4 H/L Display Data
13 D5 HAL Display Data
14 a3 H/L Display Data
15 b7 H/L Display Data
16 vsS - Powar Supply (OV.GND)

LCD {NTERFACE CABLE :

FFC,N18,Pitch 1.0 mm (Thickness = 0.3 mm)

MATING CONNECTOR :
MOLEX 52207-1690 or COMPATIBLE

CCFL
Pin Na.| Symbol Level Function
1 HOT - Power Supply far CCFL{HOT)
2 NC - Non--connactlon
3 NC - Non—connectlon
4 GND - Power Supply for CCFL{GND)

CCFL CONNECTOR :

TOUCH SCREEN

ME3MB3-04 (MITSUMI)

Pin No.j Symbol {{ evel Function
1 Up —_ Up Direction
2 RIGHT - Right Direction
3 DOWN - Down Direction
4 LEFT — Left Direction

TOUCH SCREEN

CABLE :

N4,Pitch 1.0mm (Thikness = 0.3 mm)
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7. POWER SUPPLY

¢ o VLCD(+30V)
Rt
Tr VR
LCM  yonl
:TJ__CI R2
VSS . * VSS(0V)
1.1
VDD T * VDD(+5V)
HOT
CCFL CCFL
Backlight Inverter
GND
Recommended :
1T.R14+R24+VR=10~20KQ
2.C1,C2=10UF

3.CCFL Backlight Inverter : TDK CXA-L10L

DK CXA-M10L—-L
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8. TIMING CHARACTERISTICS

8-1.INTERFACE TIMING

VDD=5.0V *+ 10%

Parameter SYMBOL MIN. MAX. UNIT
CLOCK PULSE CYCLE TIME twex 40 - ns
CLOCK PULSE HiGH 1E£VEL WIDTH wes 12 - hs
CLOCK PULSE LOW LEVEL WIDTH tweke 14 - ns
LATCH PULSE HIGH LEVEL WIDTH tweH 15 - ns
CP-LP RISE TIME tw 5 - ns
CP-+ P FALL TIME ts 25 - ns
LP-CP RISE TIME tus 25 - ns
LP=CP FALL TIME tn 25 - ns
CLOCK PULSE RISE/FALL. TIME te ke —~ 50 ns
DATA SETUP TIME tos 5 - ns
DATA HOLD TIME ton 15 - ns
DISPOFF LOW LEVEL WIDTH woL 1.2 ~ s
DISPGFE CANCELLATION TIME tso 100 - ns
FLM SETUP TIME tsu 30 - ns
FLM HOLD TIME tu 50 - ns

. TWLPH ,
P 7/ L\
tsL
. o fLs tLH twekL
CP N _\\.—7/
_ﬂ_t[[ Igfl twekH
twek | | tos oH
DO~D7 > LAST DATA >% TOP DATA
‘ twoL .. tsp
DISPOFF ﬂ] ]/L
|tsu | tH |
FRM /j
HANTRONIX, INC. SHEET 13 OF 19
10080 BUBB RD. IK 1.1 HDM3224ATS-C
CUPERTINO, CA 95014 6/26/01




LOAD

8~2.TIMING CHART

—

2

jasasasndll

07 G318

D& B318

D5 R319

D4 G319

D3 B39

02 R320

2

D0 8320

FR

E4

LOAD

I CO O CHCDCHCH X G318 Yt
— ot 3 Re X 86 X 09 X Rz X 814 X 617 X R20 X X318 )—
- B X o4 X R7 X Bo X @12 ) Ris X Biy X 620 X XR3g y——
— R2 X B4 (67 X Ri10 X 812 X 615 X R18 X 820 X X 6318yt
a2 X( &5 X 87 _X o160 X r13 X815 X 618 X Rr21 X _ Xe313>»
— B2 X 65 X RrRe X 1o X 613 Y} ris X 818 X 623 X XR320>—
Lr3 X85 X 68 X ri1 X 13 X a6 X ris X B2 X X326 )——
{63 X re X as X &1 X rix X g8 X 619 X R2z X XB320>—

B CPX(320X3)/8 Pulse

-

{Reduction)

Bo
H
o7

FRM
(Reduction)

L]
i

pemRAAAA 1

@
()
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8—3.POWER ON/OFF TIMING

ON SEQUENCE

SIGNAL

VDD -

SIGNAL

VLCD

DISPOFE

LEVEL

vDD

t=0~50ms

.

V5SS

1=20ms

VSS

wviL.CD

t1=20ms

V3S

VDD

OFF SEQUENCE

LEVEL
voD

V55

vDD

V35

VLCD

VSS

VD

VSS

V5SS

SIGNALL

t=0~50ms

=

VDD

t=0ms

N

SIGNAL

t20ms

AN

ViCD

¥

CISPOFF

Please maintoin 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 unstable, DC component will be su—
pplied to the LCD panel. This may couse damaoge the LCD module.
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8—4.DISPLAY PATTERN

STARTING DOT

\ X1 X2 X320
1 (R (BN|(R2)|{61)|(B1) (R320)G320XB320)
D7 | D6 | DS | D4 | D6 | B3 DZ | D1 | DO
|
|
]
j
l
Y240

DO~D7 are 8 bits transmitted data, where DO is LSB
and D7 is MSB.
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9. RELIABILITY TEST

NO ITEM CONDITION STANDARD NOTE
High Temp. . Appearance
' | Storage 70°C | 120HR without defect
Low Temp. —a20 Appearance
2 Storage P 20°C | 120HR without defect
High Temp. & 40°C Ap
: - pearance
3 | High Humi.  loommy | T20AR without defect
Thermal —ZO'Q,SOmin'-——ES'C.,Smin‘ Appearance 5
4 | Shock a“ml C) 30min—=25C,5min | without defect cycles
cycle
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NOTICE:

s SAFETY
1if the LCD panel breaks, be caoreful not to get the liquid crystal to touch
your skin,

2.1f the ligquid crystal touches your skin or clothes, please wash it off
immediately by using soop ond water.

* HANDLING
1.Avoid static electricity which can domage the CMOS LSL
2.Do not remove the penei or frame from the module.

3.The polarizing plate of the display is very fragile. So, please handle
it very carefully.

4.00 not wipe the polarizing plate with a dry cloth, as it may easity
seratch the surface of plote.

5.0p not use ketenice solvent & Aromatic solvent, use with o soft cloth
sotked with a cleaning naphtha solvent,

* STORAGE
1.8iore the panel or module in a dark piace where the temperature
is 25°Cx5C and the humidity is below 65% RH.

2.Do not place the module near organics sofvents or corrosive gases.
3.00 not crush, shake, or jolt the module.

o TERMS OF WARRANT
1.Acceptance inspection period

Tne period is within one month ofter the orrival of contracted commodity
at the buyer's factory site.

2.Applicoble warront period
The peried is within twelve months since the date of shipping out
under normal using and storage conditions.

» THE OPERATING LIFE TIME OF BACK LIGHT
CCFT : 20,000hrs for lomp-current 5mA, 35KHz, 25T
{Operating life time is defined as follows : The final brightness is
ot 50% of original brightness.)
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168.0 MAX
86,0 811
B2.0 735
152.040.3
77.0 8.0
40 5.0 120.0:50. X MNJOW OF BEZELY
2-R1.75 2.415 18.1740.41CD AA) Une Out From Bottom m m m
R
M L] -
< =1 mwﬂﬁ%
i 11
" up ﬁ
he: 124210
n o mo
8ol | g 8020 2| g
ﬁ - M _‘. b‘vﬁ_.ﬂ —
m b e L _ Vi CENTER OF ACTIVE AREA B
£ 1z T/ v ﬁ b
2 x T T TiT E
- T
4 \ LT RICHT =
: LB 320x3(R.G.B.)x240 Dots 13 L
|4 ) 3 3 E NV ®
g _ I I
of 3 3
38 [* £ o |3
powh
w =
241 uine Out From Eottom
84 +15.47( TOUCH |SCREEN A.A.} £Q215
235 122.0(TOUCH $SCREEN PRANSPARENT AREA) g
COMDUCTOR SURFACE 19.8 132540, TOUCH [SCREEN QUTLINE) SUPPORTIING TAPE m

N T
mnu_.lll___”__lll_

. _..—

N FRED HOLES POSITION

NQTE :

1. RESOLUTION : 320 X 3{R.G.B.} X 240 DOTS
2. CONTROLLER : EXCLUDED
3. DC/DC CONVERTER : EXCLUDED
4. (DINTERFACE CONNECTOR
FFC, N1& P1.0mm
@ CCFT CONNECTOR
MBIME3- O MITSLIM!)
& TOUCH SCREEN CONNECTOR
N& P1.0mm
5. TOLERANCE NO SPECIFIED : £0.5mm

FIXED HOLES POSTION

=5

GENERAL TOLERANCE LIST

DIMENSION TOLERANCE
La&8 20,26 ()|
B<L &18 £0.3 {mm)
1IB<L &S50 £0.4  (mm)
50 <L &125] 205 (mm)
128 < L 0.6 (mm)
ANGLE 1" (DEG)
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