@@Q PRODUCT SPECIFICATION

HDM3224-5

320x240 GRAPHICS
LCD DISPLAY MODULE

o o
O
______________________________________________________________________________________ S
O
O oooooooooooooo O @B
~Q
D
_ . N/
HANTRONIX, INC. | ™ REV- X SHEET 1 OF 22
10080 BUBB RD. JK 21 HDM322 Y SATE
QY 7/2/02

CUPERTINO, CA 95014



lcd


1. MECHANICAL

DATA

(1) Product No. HDM3224-5
(2) Module Size 134.5 (W)mm x 117.0 (H)mm x MAX 14.0 (D)mm
(3) Dot Size 0.27 (Wymm x 0.27 (H)mm
(4) Dot Pitch 0.30 (Wmm x 0.30 (H)mm
(5) Number of Dots 320 (W) x 240 (H)Dots
(6) Duty 1 /240
(7) LCD Display Mode STN:O Gray Mode U Yellow Mode O Blue Mode
FSTN:O Black and White(Normal White /Paositive Image)
O Black and White(Normal Black /Negative Image)
Rear Polarizer:O Transflective O Transmissive
[0 Transflective  (High Transmissive)
(8) Viewing Direction 0 6 O'clock 012 O'clock  O__ Oclock
(9) Backlight LED, White LED
(10) Weight 190 g
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<.ABSOLUTE MAXIMUM RATINGS

(1) ELECTRICAL ABSOLUTE RATINGS

V55=0V
ITEM SYMBOL MIN MAX UNIT COMMENT
Power Supply for Logic vDD-vSS | -0.3 7.0 v
Power Supply for LCD Drive vOD-vO 0 26.0 v
Input Voltoge ' -0.3 vbD v
LED Applied Voltage VLED - 27.0 v
Static Electricity - - - - Note 1
Note 1 LCM should be grounded during handling LCM.
{2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
OPERATING STORAGE
ITEM
MIN, MAX. MIN. MAX.
Ambient Temperature -20 70 -30 80
Humidity{Without Condensation) Note 1,3 Note 2,3

Note 1 Ta = 70°C : 75%RH max
Ta > 70°C . Absolute humidity must be lower

than the humidity of 75%RH ot 70°C
Note 2 Ta at —30°C will be < 48hrs, at BO'C will be < 120hrs

Note 3 Bockground color will change slightly depending on ambient temperature.

That phenomenon is reversible.
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2. ABSOLUTE MAXIMUM RATINGS

(White LED)
(1) ELECTRICAL ABSOLUTE RATINGS
VSS=0V
ITEM SYMBOL MIN MAX UNIT COMMENT
Power Supply for Logic VDD-VSS | -0.3 6.5 v
Power Supply for LCD Drive VDD -VO 0 26.0 \
Input Voltage Vi -0.3 [VDD+0.3 | V
Static Electricity - - - - Note 1
Note 1 LCM should be grounded during handling LCM.
(2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
NORMAL TEMP. WIDE TEMP,
ITEM OPERATION| STORAGE |OPERATION| STORAGE
MIN. | MAX.] MIN. | MAX.IMIN, |MAX.| MIN. | MAX.
Ambient Temperature 0 50 | -20| 70 |-20]| 70 | ~30| 80
Humidity{Without Condensation) Note 2,4 |Note 3,4 [Note 5,4 [Note 6.4

Note

Ta = 507C :

Ta > 507C :

Note

Note

85%RH mox

Absolute humidity must be lower

than the humidity of BS%RH ot 50°C

That phenomenon is reversible.

Note

Note

Tas70'C
Ta>70°C :

73%RH max
Absolute humidity must ke lower

Ta at —20°C will be < 4Bhrs, at 70°C will be < 120hrs

then the humidity of 75%RH ot 70°C

Ta at —30C will be < 48hrs, ot 80C will be 120hrs

Background color will change slightly depending on ambient temperature.
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3. ELECTRICAL CHARACTERISTICS

(VDD = 5V+5%)

ITEM SYMBOL CONDITION MIN, TYP. | MAX. | UNIT
Power Supply VDD—VSS
for Logic - - 4.75 5.0 5.25 V
—20°C - 25 25.4 v
oC - 23.6 24 v
Recommended Operating Vo Duty=1/240
Voltage for LCD P Bios=1/13 | 25C - 229 | 23.3 v
50°C - 21.5 219 v
70°C - 20.9 21.3 v
VIH H level 0.8VDD - VDD v
Input Voltoge
VIL L level 0 - 0.2vDD \
FLM = 70 Hz
ICD VDO = 50 Vv - 4.5 - mA
VEE = -270 V
Power Supply Current Vop = 229 V
PATTERN : 5.2
%t oD wmomowes - ‘ T mA
@ O O8D
LED Power Supply Voltage VLED - 21 24 27 v
LED Power Consumption ILED VLED = 24v - 40 - mA
LCM All On - 2.0 -
Surface L ed/m?
Luminance All Off - 6.5 -
ALl REV.:
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3. ELECTRICAL CHARACTERISTICS

(White LED)
(VDO = S5V+5%)

ITEM SYMBOL CONDITION MIN. | TYP. | Mmax. | uNiT

iyl VDD-vSS - 475 | 50 | 525 | v
-200C { 245 | 248 | 251 v
oc 232 | 235 | 23.8 v
Supply Voltage For LC VDD-¥G | Duly=1/240( 55¢c | 224 | 227 | 230 v
Bias=1/13
s0C | 21.5 | 21.8 | 221 v
70C | 210 | 21.3 | 218 v
WVIH H level 0.7voD - VoD v
npul Voltage
VIL L level o - 0.3v0D v
FL!I; = ;oon
vOD = 5.0 V _
DD VeE = o7 v 5.4 80 | ma
Power Supply Current VOD—V0w 22 7V
PATTERN :
IEE OsE 0OR 0@ - 5.3 80 | ma
® O8O0 mOD
LED Power Supply Voltage VLED - - 9.8 - v
LED Power Consumplion ILED ;tgg : ggv - 35 - ma
ALL PIXEL ON - 3.4 — cd/m2
LCM Surface Luminaonce
{ LMCDBHO7BM3GK ) -
ALL PIXEL OFF - 9.0 - cd/m2
3.2 LED BACKLIGHT : (EDGE LED BACKLIGHT)

ITEM SYMBOL CONDITION MIN. | TYP. | MAX. JUNIT
LUMINOQUS INTENSITY IN 32 35 - cd/m2
AVG X OF 1931 C..E. X 0.19 | 0.27 | 0.35 -

IF=35mA
AVG.Y OF 1931 C.LE. Y TA=25 0.24 |0.32 040 | -
FORWARD VOLTAGE VF 8.7 102 | 11.7 W
REVERSE CURRENT IR VR=15v - - 0.4 maA
AL REV.:
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4.0PTICAL CHARACTERISTICS

AT Voe
ITEM Cr{Controst Rotia) L(\nuhq Angle) b(Viewing Angle)
-20%¢ ot 25T 50T 70T 25¢ 25%
MODE MIN. [ TYP.|MIN. | TYP.|MIN. | TYP, [MIN, | TYP.[MIN. | TYP.[MIN. | TYP.|MIN. | TYP.
5 C 50 5.5 6.0 4.5 3.5 60 o6
note NOTEG NOTES
AT e=0" 6=0"
ITEM SYMBOL | CONDITION MIN. | TYP, MAX. UNIT NOTE
-20T — 3700 | 5500
Respense Time (rise) Tr 0 — 660 900 ms NOTE 2
25t — 160 240
20T — 10 165
70¢ — 75 120
-20¢ — 2600 | 3900
Response Time (fall) Tt oc — 560 840 ms NOTE 2
25%¢ — 90 143
50t — 75 110
70T — S0 70
note:
S: TRANSFLECTIVE
C: YELLOW
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4. OPTICAL CHARACTERISTICS

(White LED)
AT Vo
ITEM Cr(Contrast Ratio} #Viewing Angle) #{Viewing Angle)
-20T 0c 25t 50¢ 70¢ 25¢ 25T
MODE MIN_[TYP. | MIN. | TYP.[ MIN.| TYP.[ MIN, [TYP. | MIN. [ TYP. MIN, TYP. MIN. TYP.
H N - | 5.0 -~ 55| - 551 - |4.5 - 3.0 - 32 - 136
note NOTEG NOTES
Note: H: Tronsflective(High transparency )
J:Normally White
AT e=0" &=0"
ITEM SYMBOL | CONDITION MIN, | TYP. MAX. | UNIT NOTE
-20%¢ 2600 | 3300 | 4900
ot 600 750 1100
Response Time (rise) Tr 25T 200 230 300 ms NOTE 2
S0 80 100 150
70T 50 &0 70
-20T 1500 | 1900 | 2800
cr 350 450 670
Response Time (fCI”) Tf 25t an 130 170 ms NOTE 2
s0c 40 60 80
70T 20 30 40
Al REV.:
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(NOTE 1)

SELECTED WAVE

Yop

{positive type)

{NOTE 2)

Definltion of Reaponse Time{Tr.Tf

NON-SELECTED SELECTED
CONINTION CONINTION

BRICHTNESS
100%

APPLING YOLTAGE

Tr i

(positive type)

(NOTE 3)

Fall time

NON-SELECTED WAVE

Yop APPLING YOLTAGE

{negative type)
*Conditions
Viewing Angle : 0
Frame Frequency : 70Hz
Appling Waveform : [/N duty 1/a bias

BRIGHTNESS
100%
20X

Tr T |
Rise tima Fall Line

{negative Lype)
*Conditions
Operating Yoltage : Vop
Viewing Angle (#8) : (0.0}
Frame Frequency : 70Hz
Appling Wavelorm : I/N duty 1/a bias

g"rf.?:"ml-;‘“ ::I::“':':' ccf;uns? Multiplex Driving { [/N duty 1/a blas )
{Transilectance) CHAMBER
3 s
T (1/a)Vop
{1/a)Vop
E J SELECTED
i WAVE
aemmepf 1 L—-u/-)\rop
{1~2/a)Vop | J (1/a)Vop
TUNGSTEN LAMP
RIS
AL REV.:
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(NOTE 4)
Definiti [ Viewi Di :
12: 00
8:00 3:00
8:00
5 Y
(NOTE 5) REAR
Definition of Viewing Angle 12:00
R-L Directi F-R Direction LEFT RIGHT
P i 9: 00 3:00
® ¢ o
FRONT
6: 00
*For This Product v
f ; Fi R The Viewing Direction Is 8 O'clock
So &1 > 82
0= 0. +08:
*Conditions
Operating Voltage : Vop
Frame Frequency : 70Hz
(NOTE 8) Appling Waveform : 1/N duty 1/a bias
. . Contrast Ratio : larger than 2
Definition of Contrast Ratio (Cr)
SELECTED WAVE SELECTED WAVE
A
100% <2 NON-SELECTED WAVE
ﬁ NON-SELECTED WAVE
i
g . g :
1 1
Vop VOLTAGE Vop VOLTAGE
(positive type) (negative type)
Contrast Ratio : Cr=A/B
*Conditions
Viewing Angle : 0
Frame Frequency : 70Hz
Appling Waveform : 1/N duty 1/a bias

HANTRONIX, INC. | 2™ REV- SHEET 10 OF 22

10080 BUBB RD. JK 2.1 HDM3224-5 SATE.

CUPERTINO, CA 95014 7/2/02




0.BLOCK DIAGRAM
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6.INTERNAL PIN

CONNECTION

CN1

PIN NO. | SYMBOL LEVEL FUNCTION
1 VO - OPERATING VOLTAGE FOR LCD
2 VEE - POWER SUPPLY FOR LCD
3 D3 H/L | DISPLAY DATA 3
4 D2 /L DISPLAY DATA 2
5 ) H/L | DISPLAY DATA f
6 00 H/L | DISPLAY DATA O
7 VSS - GND
8 vOD - POWER SUPPLY FOR LOGIC
9 CL2 H> L | DATA SHIFT
10 CL1 H> L | DATA LATCH
1" FLM H/L SCAN START PULSE
12 K - POWER SUPPLY FOR LED BACKLIGHT
13 A - POWER SUPPLY FOR LED BACKLIGHT
14 NC - NO CONNECTION
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7.POWER SUPPLY

VDD
vDD-VO _:I__ VDD
X +5V
VSS R K%“
LCM
™= VR — VEf
Vo —27V
VEE
A
LED +24V
" I
RECOMMENDED VR : 30K~50Ka
4 3K
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7.POWER SUPPLY

(White LED)
—1VDD
VO T
V1 — 5y
Ve LSS .
V3 TH R \‘%W
V4 ——— VR —
Vo — 27V
Vo
% CVEE
Ao
LED BACKLIGHT RLED __:__glgv
KT AWy
RECOMMENDED VR : 30K~50KQ
R : 4.3KQ
RLED : 0OQ
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8.1TIMING CHARACTERISTICS

ITEM SYMBOL | MIN. | TYP. | MAX. |UNIT
CLOCK CYCLE TIME tove 125 | - - ns
CLOCK HIGH LEVEL WIDTH tewd 45 - - ns
CLOCK LOW LEVEL WIDTH tew 45 - - ns
CLOCK RISE TIME te - - 30 ns
CLOCK FALL TIME te - - 30 ns
DATA SETUFP TIME tos 30 - - ns
DATA HOLD TIME tom 30 - - ns
CLOCK SETUP TIME tscL 80 - - ns
CLOCK HQLD TIME fre B0 - - ns
FRAME SETUP TIME tseTue 30 - - ns
FRAME HOLD TIME t HoLD 30 - — ns
tere
tow N tow o
o tr . [t
£0.8vDD 0.8vDD K0.8V00 0.8vDD
L2 # 0.2v0D 0.2vDD \\ 7/ 0.2V0D 0.2v0D | ¢
tos tod
0.BVOD 0.8VD0D
DO~D3 0.2v0D | 0.2vD0 ><
— tsel o s tHoo -
0.8VDD oavoo"\
oL 0.2vDD 7[/‘( L 0.2vDD
te] towm tr
t seTup tHoLD
0.8VDD o‘svon;]\
FLM
AL REV.:
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8.2TIMING CHART OF INPUT SIGNALS

FLM

—

M -

Row No. 239 240 1 2 3

CL1

[ ]

| | |

4 5

Enlarged
|— Lolarged

S

237 238 239 240 1 2

[ | R | | S | | O

—
———
———

—_—

[

CL1
o _JLIVHVTV AN T —T1 L]
D3 N3IHN?| 1 S 9 N7
? 341318 2 6|10 38| 2
N5(39| 3| 7 (1 9| 3
Do 316 |320] 4 8112 320| 4
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8.3DISPLAY PATTERN

4001 |D3(D2|D1|DoOlDa po|pa3ipz|D1 (Do /]
#ooz |D3|D2|D1[DO|D3 po|p3|D2|Db1|Do
Data Input:
Terninal _ Dotz {Row) on Display
DO det 4, dot B ..... dot 318, dot 320
D1 dot 3, dot 7 ..... dot 315, dot 319 [
D2 dot 2, dot 8 ..... dot 314, dot 318 0
D3 dot 1, dot 5 ..... dot 313, dot 317 v
Q
<
o
4eag |D3[D2D1|DojD3 po|p3|D2|Db1 (Do
szao |D3|D2|D1|DOJD3 DOjD3|D2| D1 |Do \
NDmOY W
¥ v U ov R
oo moam
1T B T O
o 320 dots T
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8.4POWER ON/OFF TIMING

4,75V ?|

VDD V5SS

., 0~50ms 0~50ms

vSS VSS Signal

VSS voD

N 475V

. 20ms min, 0 min.

VEE VSS \ / vSS VEE

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 NOTE
High Temp. . Appearance
! Storage 70°C | 120HR without defect
Low Temp. —o0 Appearance
2 Storage ° 20°C 1 120R without defect
High Temp. & 40°C A
: ; ppearance
3| High Humi 9o%RH | 120HR without defect
Thermol —20'0‘,30min-—"25'c_.5min_ Appeurﬂnce 5
4 Shock —60°C, 30min—25°C.5min without defect cycles
(1cycle)
A REV.:
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(2) NOTE:

& SAFETY
1.If the LCD panel breaks, be careful not to get the liquid crystal to touch
your skin.
2.1f the liquid crystal touches your skin or clothes, plegse wash it off
immediately by using soop and water.

* HANDLING
1.Avoid static electricity which can damoge the CMOS LSE.
2.Do not remove the panel or frome from the module.
3.The polarizing plate of the display is very fragile. So, please handle
it very carefully.
4.00 not wipe the polorizing plate with o dry cloth, as it may easily
scrotch the surfoce of plate.
5.00 not use ketonics solvent & Aromatic solvent, use with o soft cloth
sooked with a cleaning naphtha solvent.

* STORAGE
1.5tore the ponel or module in a dark place where the temperature
is 25°Cx5°C ond the humidity is below 65% RH.
2.Do not ploce the module near organics solvents or corrosive gases.
3.00 not crush, shake, or jolt the module.

* TERMS OF WARRANT
1.Acceptance inspection period
The period is within one month after the orrival of contracted commodity
ot the buyer's factory site.
2. Applicable warrant period
The period is within twelve months since the date of shipping out
under normat using and storage conditions.

¢ THE OPERATING LIFE TIME OF BACK LIGHT
LED : 50,000HR
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SEG 1

SEG320

START-

COM 1

COM 240

DISPLAY PATTERN.

NOTES:

1.RESOLUTION: 320X240 DOTS
2.BACKLIGHT: LED (WHITE}
JFRAME MATERIAL: SECC
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