PRODUCT SPECIFICATION

HDM3224C/CL

320x240 COLOR GRAPHICS
LCD DISPLAY MODULE
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1.MECHANICAL DATA

(1} Product Na.

(2) Module Size

(3) Dot Size

(4) Dot Pitch

(5) Number of Dots
(6) Duty

(7) LCD Display Mode FSTN:
REAR POLARIZER:
(8) Viewing Direction

(9) Backlight

{10) Controller

(11) DC/DC Converter

{12) weight

HDM3224C/CL

168.0 (Wmm  x 111.0 {(H)mm
0.08 (Wmm x 0.33 (H)mm
012 (Wmm x 0.36 {(H)mm
320 xRGB(W) x 240 (H)Dots
1/240

Color STN Module
Color Transmissive Type
6 O'clock

CCFL

Exciuded
Excluded

280 g(approx.)

x 7.4{D)mm
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2. ABSOLUTE MAXIMUM RATINGS

(1) ELECTRICAL ABSOLUTE RATINGS

VSS=0V
ITEM SYMBOL | MIN | MAX UNIT COMMENT
Power Supply for Logic VOb-vSS | ~0.3 7.0 vV
Power Supply for LCD Orive VI.CD—-VYSS 0 42.0 vV
fnput Voltage Vi —~0.3 DD+0.3 '
Static Llectricity - - - - Note 1
{2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
NORMAL TEMP.
iTEM
OPERATING STORAGE
MIN. MAX. MIN. MAX.
Ambient Temperature G 50 —20 60
gggg::oéﬂt; out Note 2,4 Note 3,3

Note 1

Note 2

Note 3

Note 4

Ta = 50C :
Ta > 50°C :

LCM should be grounded during handling LCM.

85%RH max
Absolute humidity must be lower
thon the humidity of 85%RH at 50C

To at —20°C will be < 48 hrs, at 60°C will be < 120 hrs

Background wilt color change slightly depending on ambient temperature.

That phenomenon is reversible.
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3.ELECTRICAL CHARACTERISTICS

3—1.CHARACTERISTICS OF LCM

ITEM SYMBOL CONDITION MIN. TYP. MAX. UNIT
Logic Circuit .
Power Supply VDD-VSS Ta= 25°C 4.5 5.0 5.5 v
VIH H levei 0.8vDD - VDD v
input Voltage
VIL L level 0 - 0.2vDD v
QC 232 | 23.6 24.0
Recommended
Duty=
LCD Driving Voltage Bt;o’;//fgo ,
(Normal Temp. LCM) VLCD-VSS VDD=5.0V 25C | 22.2 | 226 |} 23.0 v
50°C 7 21.0 21.4 21.8
VOD-VSS = 5.0V
Supply Current for Logic IDO VLCD=VSS = 22.6V - 2.0 6.0 mA
Ta= 25°C
PATTERN: _
Supply Current for LCD ILCD OsOEOEOB - 8.0 15.0 mA
mOEROmROERD
PATTERN:
{Dots All On of
White Color) - 67.5 -
agoQoo
Surface ooono s
LCM Luminance L PATTERN: cd/m
(Dots All Off)
- 2.7 -
BEENR
EEEE
Recommended Frome
Frequency for Optimum FLM - 115 120 125 Hz
Coctrast
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3—2.ELECTRICAL CHARACTERISTICS OF SBACKLIGHT

Used lamp : Rating

PARAMETER SYMBOL MIN. TYP. MAX. UNIT REMARK
Lamp Voltage Vi - 320 - Vrms Ta =25°C
Lomp current L 4 5 6 |mArms| {*1) Ta=25C
Lemp power consumption PL - 1.6 - w (*2) Ta=25C
Lamp frequency FL 20 35 50 KHz Ta =25C
- 435 - Vrms To=0C
Starting voltage Vs
- 350 - Vrms Te =25C
Lamp life time LL - 20000 - hrs | IL=5mArms,Ta=25"C

(*1)} It is recommended that IL be not more than 5.0 mArms

CCFT backlight may least affect the display quality .
(»2) Power consumption excluded inverter loss .

so that heat radiation of
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4.0PTICAL CHARACTERISTICS

4—1.0Optical Char. of Normal Temp. Mode

AT Vop
Cr{Contrast Ratio) 8(Viewing Angle) #({Viewing Angle)
ITEM
oC 25°C 50C 25°C 25'C
MODE MIN. TYP. MIN. TYP. MIN. TYP. MIN. TYP. MIN. TYP.
T M - 40 - 35 - 5 - 90 - =58
NOTE NOTE & NOTE 5
note:
T:  TRANSMISSIVE
M: FOR & O'CLOCK STN MODULE
AT =0 é=0"
ITEM SYMBOL | CONDITION MIN. | TYP. MAX. | UNIT NOTE

Qt - 550 750

Response Time (rise) Tr 25T - 230 330 ms NOTE 2
50t - 100 140
0t - 270 370

Response Time (fall) Tf 25¢ - 80 110 ms NOTE 2
50%¢C - 60 85
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4—2.Color of CIE Coordinate

Ta = 257C
BRIGHTNESS
ITEM SYMBOL CONDITION VALUE (cd/m’) NOTE
X D.531
Red 21.0
Y 0.318
X {0.305
Green 50.0
Color of CIE y #=0", 6=0" 0.521 ot
Coordinate X 0.163
Blue 18.¢
Y 0.139
X 0.302
White 75.0
y 0.31%
Note¥ Measuring at position 3 on Fig.1 Tolerance : +£0.05
CIE chromaticity diogram
Fig.1
0.9
0.8
0.7
0.6
G
0.5 o
y AN
0.4 f AN
- y
/ ™\
/ R
0.3
W . =
0.2 / 2]
/1A
BJ"_
0.1
o 0.1 0.2 0.3 0.4 0.5 06 0.7
X
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{NOTE 3

STLNCTED WAVE
{
100X [~ 100%
FOR-SELECTED WAVE /
WON-SEBLECTED WAVE
E Crlisx E Crilay
Yop AFPLING YOLTAGE Yop APPLING WILTACE
(pesitive type) {negative type)
*Conditions
Viewing Angle : 0
Frauve Frequenoy : 120Hz
Appling Wawnform : I/N duty i/a bias
{NOTE 2}
Definition of Response Time(Tr.Tf}
NON—SELECTED SELRCYED NON—-SELECTED NON-- 4 ELECTRD SELECTED NON—SELECTED
CONDITION CONDIYION —CONDITION CONDRVION CONIITION
| ' !
[ Yl
¥ §
g
| ~ Q%
L
| b S L hud
Riow tizoe Foll tima Rise time Fell time
(poeitive type) (negative type)

*Conditions

Operating Voltags : Vop

Viewing Angle (#.0} : (0,0)

Framwe Frequency : 120Hz

Appling Waveform : I/N duty 1/a biss

'(!'::GML}&HP ggfm ggﬁ?— Multipiex Driving ( I/N duty i/a bies )
{Trenstlestance) CHAMBER
- 8] —L ]
P m_\ T {t/a)Vep
’, e\ | o CB § (L/n)¥op
_._'_'/ BELECTED
IA-\ /he WAVE
. --lw.n Sample Stage {1-2/8}Vap | X _I__M_ (1/0)Vop
(1-2/a)%op | a/evop
TUNGSTEN LAMP
P [P
WAVE
AL REV.:
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(NOTE 4)

2:00

(NOTE 5)

R~% DMrection

s, ¥

12: 00

8: 00

3: 00

{NOTE 8)

SELECTED WAVE

NON-SELECTED WiAVE

REAR
12:00
LEFT RIGHT
8:00 300
FRONT
6: 00
*For This Froduct v
The Viewing Direction s 6 0'clook
S0 81 > &
0= 8.18:
*Conditions

Operating Voltage : Vop
frame Frequency : 120Hz

Appling Waveform : 1/N duty 1/a bias
Contrast Ratio : larger than 2

SELECTED WAVE

NON-SELECTED WAVE

cr
Yop VOLTAGE Yop VoLTAGE
{positive type) (negative typa)
Conirast Ratio : Cr=A/B
*Conditicns

Viewing Angle : O

Frame Frequency : 120Hz

Appling Waveform : 1/N duty 1/n bias
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5.BLOCK

LCD

DIAGRAM

1 FLM

ROW Driver x 2 4

240

4 DISPOFF

320 X R.G.B. X 240 dets

960

8~15
bO~D7

Column Driver x 4

LP

M Circuit

7 WVLCD

Bias Circuit

—To LS|

|

6,16 VSS

J

S VDD

= To LS| Logic

CCFL

1 HOT

CCFL Backlight

4 GND
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6. INTERNAL

PIN CONNECTION

LCD
Pin Ne. | Symbol Level Function
1 FLM HA First Line Marker
2 LP H-L Data Latch Signal
3 cp H-_ Clock Signat for Shifting Data
4 DISPOFF| H/L Display Control Signal, H :Display on L :Display off
5 vDD - Power Supply for Logle
B8 V53 - Power Supply (OV,GND}
7 v0L.CD - Power Supply for LCD Drive
8 0o HA Display Data
9 D1 H/A Display Pata
10 D2 HA. Display Date
11 D3 ML Disploy Dota
12 D4 H/L Display Data
13 D5 H/L Display Data
14 D& HAL Display Dota
15 07 HA Display Data
16 vsS - Power Supply (OV,GND)
GCFL
Pin No.| Symbol Lavel Function
1 HOT - Power Supply for CCFL{HOT)
2 NC - Non—connection
3 NG - Naon—connection
4 GND - Power Supply for CCFL{GND)

L CD INTERFACE CABLE :

FFC,N16,Pitch 1.0 mm (Thickness = 0.3 mm)
CORRESPONDABLE LCD CONNECTOR :

MOLEX 52207-1690 or COMPATIBLE

CCFL. CONNECTOR :

MB3M83—04 (MITSUMI)

CORRESPONDABLE CCFL CONNECTOR :
MB0—04—-30—-134P or M60—04—30—114P or M61M73—04

(MITSUMI)
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7. POWER SUPPLY

+— = VLCD(+30V)
R1
Tr VR
LCM ol
—L C1 ke
vss T j_ _L * VSS(0V)
Ce =
VDD T o VDD(+5V)
R1+R24+VR=10~20KQ"
C1,C2=10UF
HOT
CCFL CCFL
Backlight Inverter
GND

Recommended CCFL Inverter :

TDK CXA—-L10L
TOK CXA—-M10L—-L
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8. TIMING CHARACTERISTICS

8—1.INTERFACE TIMING

VDD=3.0V + 10%

Parameter SYMBOL MIN. MAX. UNIT
CLOCK PULSE CYCLE TIME twox 40 - ns
CLOCK PULSE HIGH LEVEL WIDTH twen 12 - ns
CLOCK PULSE LOW LEVEL WIDTH twor P4 - ns
LATCH PULSE HIGH LEVEL WIDTH twrH 15 - ns
CPP RISE TIME to 5 - ns
CP-LP FALL TIME ta 25 - ns
LP-CP RISE TIME tis 25 - ns
LP-CP FALL TIME tn 25 - ns
CLOCK PULSE RISE/FALL TIME tr,te - 50 ns
DATA SETUP TIME tos 5 - ns
DATA HOLD TIME ton 15 - ns
DISPOFF LOW LEVEL WIDTH twoe 1.2 - is
DISPOFF CANCELLATION TIME tso 100 - ns

) twLen

p l

tsL

. o iLs

H . bwox

| | ke

cr Ww|

] |, twekH
twek tos ton
DO~D7 X LAST DATA  X| TOP DATA £<
, twoL tsp

1 e

o ——\| bg
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B—2.TIMING CHART OF INPUT SIGNAL

T=0.0347ms typ

-

[ ]

-
[

LP

e —

' A

I .

DO =

=G \ sic SEg SEG SEG \ sit.; SEG
D XEAEX TN noam XEXENTNE
FLM | L—

240 pulse
P [N Y P I I
(Reduction) 240xT(*Note)
. 7 1 B
(Reduction) Lo
*Note :

If you have problem of display quality , you may modify
the LP pulse to improve .
Method :1.Increase one pulse of LP.
2.Check the display quality.
3.If display quality N.G. , redo iterm 1.
4.1f you try many value {ex: 240~260) , you can't
get the best quality . The display error may cause by others.
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8-3.POWER ON/OFF TIMING

ON SEQUENCE

SIGNAL LEVEL
L VDD
vbD . t=0~50ms vsS
VOO
SIGNAL VSS
t=20ms
/' vL.CD
VLCD s vSS
/ VDD
DISPOFT 1 VSS
OFF SEQUENCE
LEVEL SIGNAL
VDD '
vss t=0~50mg _ VoD
VDD ‘
VSS e SIGNAL
VLCD '\
VSS pr VLCD
VDD \
1
VSS : Y DISPOFF

Please maintain the above sequence when turning on and off the power

supply of the modute. 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 damage the LCD module.
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8—-4.DISPLAY PATTERN

COM240

SEGl — e it e e e e — e SEGY60
R & 6 R-—————————————— () (B)
D7 | D6 [ DSl pb—————— e — — — - p1]DO
D7 |DE | DS D4 br——— o e e e e D1 | oo

[

|

|

|

|

|

|

|

|
D7{1D06 |PDE| D4 P————m e — — — ] Dt | DO

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

NO ITEM CONDITION STANDARD NOTE
High Temp. . Appearance
1 Storage 70°C | 120HR without defect
Low Temp. ~20" Appearance
2 Storage P 20°C | 120HR without defect
High Temp. & 40C Appearance
3| High Humi 90zRH | 120HR without defect
Thermal —20°C, 30min —25°C.5min Appearance 5
4% | Shock —=707C, 30min—-25'C.5min | yithout defect cycles
(1cycle)
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11.0405

160.0 MAX
88.0 M B9
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72.0 | 0.0
40 80 120.00.Xwngow of sezer)
245 1551740 2(ACTIVE AREA)
= Lina Dut Frem Botism
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T fr—— oo et = _”
& I t2410 . 1 I
2 g dos
" —\._m, ~ M.
g B S |, " GENTER OF ACTIVE AREA
M. % W _ L *]
5 \ I -
= I . R ] m M
| %‘ : T 1® g &
g - Px240 Dots ] i
" I
3 | g
W W I m
alg 1% |
# 8 ! 3
]
1
llllllllllllll e i a e e e i i ik i 2
[h
2] »
2-R1.75 2-€35
[ -] i M
CONDUCTOR m m 4
hl.— | [= = = s =53 —— n..l.I _
N FIXED MOLES POSITON FIXED HOLES POSITION .~
NOTE :

RESOLUTION : 320 X 3(R.G.B.) X 240 DOTS
. CONTROLLER : EXCLUDED

. DC/DC CONVERTER : EXCLUDED

. @ INTERFACE CONNECTOR

FFC, N16 F1.0mm

@ CCFT CONNECTOR
MBS ~O4(M TSUMI}

5 TOLERANCE NO SPECIFIED : +0.5mm

A
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