HDM3224C-S

320 x 240 COLOR GRAPHICS

LCD DISPLAY MODULE
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MECHANICAL DATA

(1) Product No. LCBA7T211_

(2) Module Size 76.8 (Wmm x 103.7 (H)mm x 6.5(D)mm

(3) Dot Size 0.234 (Wymm x 0.068 (H)mm

(4) Dot Piich 0.249 (Wymm x 0.083 (H)mm

(5) Number of Dots 240 (W) x (320 xRGB (H)) Dots

(8) Duty 1/240

(7) LCD Display Mode FSTN: Color STN Module

REAR POLARIZER: Color Transmissive Type

(B) Viewing Direction 6 O'clock

(9) Backlight CCFL

(10) Controller Excluded

(11) DC/DC Converter Excluded

(12) Weight 73.0 q(approx.)

HANTRONIX, INC. | ¥ REV: SHEET 2 OF 17

10080BUBBRD. | jg | 1.0 HDM3224C-S -
CUPERTINO, CA 95014 " 4/27/00




ABSOLUTE MAXIMUM RATINGS

(1) ELECTRICAL ABSOLUTE RATINGS

VES=0V
ITEM SYMBOL | MIN MAX UNIT COMMENT
Power Supply for Logic VOD-vS5| —-0.3 7.0 v
Power Supply for LCD Drive VEE-VSS 0 42.0 v
Input Voltage VI ~0.3 (vDB+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
Humidity (Without
Condensation) Note 2,4 Note 3,4

Note

Note

Note

Note

1

LCM should

Ta = 50°C
Ta > 50°C

be grounded during handling LCM.

: B5%RH max _
: Absolute humidity must be lower
than the humidity of 85%ZRH at 50°C

Ta at —20°C will be < 48 hrs, at 80°C will be < 120 hrs

Background will coler change slightly depending on ambient ternperature,

That phenomenon is reversible.
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OPTICAL CHARACTERISTICS
4—1 Optical Char. of Normal Temp. Mode

AT Vop
Cr{Contrast Ratio) o(viewing Angle)i (Viewing Angle)
ITEM
ac 25C 50C 25°C 25°C
MODE MIN . TYP. MIN, TYP. MIN. TYP. MIN. TYF. MIN. YR,
T G - 29 - 20 — 3.5 — 100 - 45
NOTE NOTE 6 NOTE 5
note:
T: TRANSMISSIVE
G:  NORMALLY BLACK 6 O'CLOCK
AT g=0" a=0"
{TE M SYMBOL | CONDITION MIN. | TYP, MAX. UNIT NOTE
or - 600 -
Response Time (rise) Tr 25t — 250 - ms NOTE 2
50T - 90 -
ot - 300 —
Response Time {(fall) Tf 25% - 90 - ms NOTE 2
50t - 60 -
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ELECTRICAL CHARACTERISTICS

LCD
ITEM SYMBOL CONDITION MIN. TYP. | MAX. | UNIT
s e 3.0 3.3 3.6
Logic Circuit _ .
Power Supply VDD—-VSS Ta= 25C s =0 o5 v
VIH H level 0.8vDD| - vDD v
input Voltage
viL L level 0 - [0.2vDD
Recommended OC} 249 | 252 | 255
. Duty=1/240
LCD Driving Voltage Bios=1/14 osic | 237 | 240 | 243
VEE-VSS = . . ‘ vV
(Normal Temp. LCM) VDD=5.0V
°50'C | 22,7 | 23.0 | 23.3
. VDD-VSS = 5.0V
Supply Current for Logic oD VEE—VSS = 24.0V — 2.4 4.8 mA
Ta= 25°C
PATTERN:
Supply Current for LCD IEE =B B=B B=R B=R 58 | 12.0 | mA
RO0OECOEONET
PATTERN:
(Dots All On .
VDD vSS=5.oviof White Color) - 48.4 — cd/m
oadono
LCM Surfgce L VEE-VSS=24.011 oooo
Luminance Ta= 95 BATTERN:
I =2.5mArms; (Dots All
Off) - 3.84 - {ed/m
EEEN
LI E
CCFL
PARAMETER SYMBOL | MIN. | TYP. [ MAX. | UNIT REMARK
Lamp Voltage VL - 304 - Vrms L = 3mArms
Lamp current L 1.5 — 3  |mArms (*1)
Lamp power consumption PL - - L W (*2)
Lamp fregucncy FL 40 50 60 KHz
Lamp life time Lt 10060 - - hrs

{*1) It is recommended that |

CCFT backlight may least affect the display quality .

(*2) Power consumption exclud inverter .

be not more than 3 mArms so that heat radiation of
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Color

of CIE Coordinate

To = 25C
BRIGHTNESS
ITEM SYMBOL CONDITION VALUE (cd/m?) NOTE
X 0414
Red 12.0
¥ 0.281%
X 0.272
Green 33.7
Color of CIE Y #=0", =0 0.468
. Note¥
Coordinate X 0.181
Blue 11.5
y 0.121%
. X 0.302
White 75.0
b 0.311
Note# Meagsuring ot positicn 3 on Fig.] Tolerance @ +0.05
CIE chromaticity diagram
Fig.1
0.9
0.8
0.7
0.6 |
0.5
G
y AN
0.4‘ /
0.3 / m R
0.2 / sl
/ 1
BV
0.1
o
a1 0.2 03 04 05 06 Q.7
®
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{NOTE 1)
Definiiion of Operation Voltage{Vo

SELECTED WAYE

Dezeription of Measurin

100% 106z
NON-SELECTED WAVE
] n NOK-SELECTED WAVE
ECrH.ax ————— §Cru‘ax ————————
| =
& 5 I
& 3 |
L . 1
Vop APPLING VOLTAGE Vop APPLING VOLTAGE
{positive type) (negative type)
*Conditions
Viewing Angle : 0
Frame Frequency : 7Oz
Appling Waveform : I/N duiy 1/a bies
(NOTE 2)
Definiti { R Time(Tr.Tf)
NON-SELECTED SFLECTED NON-SELECTED FON- SELECTED SELECTED NON-SELECTED
CONDITION CONDITION e CONDITION CORDITION CONDITION . CONDITION
|
P, |
I 1 ] 1
I 1 1 )
w : I i u I
2 w| b 15 ' B | 1
= gl ¢ 19 1 =z =) 1
=] =1 1 ] = =] ]
Sl N : : |
R L ! ! 5 :
] 1 t 1
Tr it 1r Tf
Riza time Fall tims Rise tlme Fall tirme
{positive type) (negative type)
*Conditions
Operating Voltage : Vop
Viewing Angle {2,9) . (,0)
Frame Frequency @ 70ilz
Appling Waveform : I/N duiy 1/a bias
(NOTE 3)

SELECTED WAVE

gﬁ?escmct;w ggéﬁmi %ﬁ?‘ Multiplex Driving { I/N duty 1/a bias )
{Transfleclance) CHAMEBER —L
&
- 5
’ u T T (1/ayVep
',25. o \ LCD (l/n)Vop
PN :
L e g SELECTED
\ L/ WAVE
i
~ 180° Sample Stage (1-2/alVop | (1/a
S T a}¥op
(1-2/a)Vop J (1/a)Vop
TUNGSTEN LAMP
(Trenzmitbance) {1/10)1/N)
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(NOTE 4)

(NOTE 5)

Definit { Viewi D ;
12: 00
9:00
6. 00

3:00

(NOTE 6)

Definition of Contrast Hatio (Cr)

—

Q0%

BRIGHTNESS

ZELECTED WAVE

{positive type}

VOLTAGE

Contrast Ratio :

NON—SELECTED WAVE

. REAR
Delinition of ¥Viewing Angle 12:00
R—L Direction F-R Direclion LEFT RIGHT
2 2:00 S:00
é # 8 &
FRONT
6:00
*For This Product Y
F Fi 1R The Viewing Direction Is 6 O'clock
B I B So M1 > 82
3: 0.+92
*Conditions

Operating Veltage :
Frame Frequency :
Appling Waveform
larger than 2

Contrast Ratio :

BRIGHTNESS

Vop
T0Hz
L/N duly l/a bias

SELECTED WAVE

KOR-SELECTED WAVE

Cr

(negative iype)

Cr=4/B

*Conditions
Viewing Angle : O

Frame Frequency :
Appling Waveform

Vop YOLTAGE

70QHz
1/¥ dety 1/a bias

HANTRONIX, INC.
10080 BUBB RD.
CUPERTINO, CA 95014

Q.A.

JB

REV.:

1.0

HDM3224C-S

SHEET 8 OF 17

DATE
4/27/00




BLOCK DIAGRAM

Q
— > © :{%ﬁ
1 D7 ] — t
2 D6 ™ Fg
3 D5
g . IS o 15]] COLOR LCD PANEL
5 D3 -t “"_> |
& Do }:’; | 320xR.G.B.x240 dots
7 D1 ™ ]
8 DO L x il < @
3 vss by o= [
10 VDD -+ & —1l <
11 DISP 7 > 1] J e ls )
12 CL2 \LI_I_DD@%E S
13 CL1 - [ 1L |:> g -3
14 FLM I s A
15 VSS ™ — JASIN &
16 VEE el 23 Al - ~
m e d = o
[ 4]
/\%Aj\_{} /\{}
CCFL
1 H.V—— CCFL Backlight
2 GND
QA. REV.:
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INTERNAL PIN CONNECTION

LCD
Pin No.| Symbol Level Function
1 D7 H/L Display Data
2 D& H/L Display Data
3 D5 H/L Display Data
4 D4 H/L Display Dato
5 D3 H/L Display Data
6 D2 H/L Display Data
7 b1 H/L Display Data
8 DO H/L Display Data
9 VSS —_ GND
10 VDD - Power Supply for Logic
1" DISP H/L Disploy Control Signal, H :Display on L :Display off
12 cL2 H/L Date input clock
13 CL1 H/L Input datg lotch signal
14 FLM H/L Scan start—up signal
15 VS5 H/L Power Supply {0V,GND)
16 VEE - Power Supply for LCD
CCFL
Pin No.| Symbol Leve! ~ Function
1 H.V - Power Supply for CFL
2 GND - CFL GND

LCD INTERFACE CONNECTOR
FH12—165-0.55V (HIROSE) /Suitable FFC :pitch 0.5mm ,width 8.5mm

CCFL CONNECTOR :
BHSR —02VS—1 (JST)/Suitable Connector : SMO2B—BHSS—1—-TB (JST)
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POWER SUPPLY

VEE Mr
[.CM R1
—-—— 30V
> =< VR
VDD +
ZT}IZ + _1 315 R2
~H 26V
VSS . E
RT+RZ2+VR=10~20K(
Hv
CCFL CCFL
Backlight Inverter
GND
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TIMING CHARACTERISTICS
INTERFACE TIMING

VDD=0.0v = 107%

CcL1

Parameter SYMBOL MIN, MAX. UNIT

CLOCK CYCLE TIME teve 50 — ns
CL2 HIGH LEVEL WIDTH townz 15 - ns
CLZ LOW LEVEL WIDTH towz 15 - nsg
CL1 HIGH LEVEL WIDTH townt 25 - ns
CLZ2 SETUP TIME tscL 100 - ns
CLZ HOLD TIME thet 100 - ns
CLZ — CL1 RISE TIME tw S — ns
CLOCK RISE / FALL TIME ter - - ns
DATA SETUP TIME tos 10 50 ns
DATA HOLD TiIME tou 15 - ns
FLM SETUP TIME trs 30 - ns
DATA HOLD TIME trn 50 - Us
FRAME FREQUENCY trm 60 - ns

. tewH1 [

=
I tscL
| tLs {LH towz

CL2 Iﬁ—/ﬁ_\K—/

| et towH?
teve | tos toh
DO~D7 >< LAST DATA TOP DATA
. TwDL o isD
SRy pp— 7|/L
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TIMING CHART OF INPUT SIGNAL

, T=0.0321ms typ ,
| I

SR J— N

S e e S B i e

DO 3EG 6 \/ s SEG R SE6 SEG E SEG SEG
? 554~ >< 953~ X 1~ >< 9~ #1 DATA 554~ 953~ X Tm X ger
D7 :i 952 %0 [\ 8 16 ::: oo 952 960_[\_8 16
FLM | S S

cL2 |_L|_U_L ..... Uy

{Reduction) . 240xT
FLM : 1 71 ]
{Reduction)
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POWER ON/OFF TIMING

ON SEQUENCE

SIGNAL

SIGNAL -
VEE -

DISPOFF -

LEVEL

vbD

VS5

- VDD

- VSS

- VSS

OFF SEQUENCE

LEVEL

VDD -
VSS :
VDD

VSS -

VEE

- VDD

" VSS

SIGNAL

- VDD

t=0ms

VSS - - -

VDD -

. SIGNAL

=0ms

VEE

:TTS_F’_I OFF

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 signai for LCD driving(M) is unstable, DC component will be su—
pplied to the LCD panel. This may cause damage the LCD module.
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DISPLAY PATTERN

o
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X lraleo Ao
Lyl — | = —

o |p8lal o6

T w| o —

2 lesies @A

[ T |t . ™ P

b raleo o

= g

= e ]

O =

© <

o

STARTING DOT

DO~D7 are 8 bits transmitted data, where DO is LSB

and D7 is MSB.
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(2) NOTE;

* SAFETY
1.H the LCD panel breaks, be careful not to get the liguid crystol to touch
your skin.

2.if the liquid crystal touches your skin or clothes, please wash it off
immediately by using soap and water.

+ HANDLING
1.Avoid static electricity which can damage the CMOS LS.
2.0o not remove the panel or frame from the module.
3.The pelarizing plate of the display is very fragile. So, please hondle
it very carefully.
4.Dc not wipe the polarizing plate with o dry cloth, as it may easily
scratch the surface of plate.
5.0Do not use ketonics solvent & Aromotic solvent, use with o soft cloth
soaked with a cleaning naphtha solvent,

* STORAGE
1.Store the panel or rmodule in o dark place where the temperature
is 25°CE5C and the humidity is below B85% RH.

2.Do not pluce the module negr organics solvents or corrosive goses.
3.0o not crush, shake, or jolt the module.

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

+ THE OPERATING LIFE TIME OF BACK LIGHT
CCFT : 10,000HR
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S ~| g & + —— t A
= o 1| & U
i I [ ' 86
g Ad CENTETE 48,
= 1 LCH _CENTER |
| “__ < 1 | L8
1 240(H320(vIR.6 B.) DOTS | ﬁl.mmq
i
= A-RLEY , 2 I
R e I AP
*l - m ﬁ# *m [ w 11. -+ 3
1 o =] —
H IJH H Y = %ﬂﬂ. i MPH .
) 13403 1340 ﬁ
4 g VIEW DIRECTION 13203
b2l (VIEW AREAD 628202 MNeg
5 25 718503
Ja 768 ﬁ
o @ 0234 0015 el
5 -+ £
aH = o R ) CEXE XD
153 €5 LELL LS
CELELE] 2
CN1 : FH12—16S-0.55V(HRS) /SUITABLE FPC : PITCH 0.5mm WIDTH 8 5mm var O
PN WO [S7MBOL FUNCTION FIN ND [5TWBd, FUNCTION DETAIL A
[ 57 | DISPLAY DATA 11 |oroporr | DISPLAY CONTROL L OFF  H:ON (SCALE 40:1)
Z DE__| DISPLAT DATA 12 | oLz | DATA INBUT CLOCK
3 D5 DISFLAY DATA 13 CL1 INPUT DATA LATCH SIGNAL
4 D4 | DISPLAY DATA 13 | FLM | SCAN START_UP SIGNAL
5 D3 | DISPLAY DATA 15 | Vs: | GROUND
5 Dz | DISPLAY DATA 16 | ver | POWLR SUPPLY FOR LCD
7 DI | DISPLAY DATA SUITABLE CONNECTOR - SMO2B-BHS5_1-1B (J51}
B DO | DISPLAY DATA CNZ . BHSR-02VS—=1{JST) (PIN1=H.v;FIN2=GND)
9 vss | GROUND i | H.v | POWER SUFPLY VOLTAGE FOR CCFL |
10 von | LOGIC SUPPLY WOLTAGE 2 [ GND [ CCFL GND |

b
49105 5 I]

(47.410.5)

NOTE:

LRESOLUTION: 240 (H) ¥ 320 (VXR.G.B.) DOTS
2.BACKLIGHT: CCFL

3.FRAME MATERIAL: SUS304 (0.3mmt)
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