AZ DISPLAYS, INC.

SPECIFICATIONS FOR

LIQUID CRYSTAL DISPLAY

PART NUMBER: AGM3224M

DATE: September 8, 2004
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REVISION HISTORY AGM3224M

Version Content Date

1. A Initial Release 9/8/04
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AZ DISPLAYS, INC.

AGM3224M

1. LCD Module Characteristics

No. ltem Characteristics Units

(1) | Module Size 103.7 (W) x 76.8 (H) x 6.3 (T) mm

(2) | Format 320 x (R.G.B.) x 240 Dots

(3) | Active Area 79.7 (W) x 59.7 (H) mm

(4) | Dot Size 0.068 (W) x 0.234 (H) mm

(5) | Dot Pitch 0.083 (w) x 0.249 (H) mm

(6) | Approximate Weight 65 g

(7) | LCD Type CSTN (Negative/ Transmissive)

(8) | Drive Method Duty: 1/244 Bias: 1/16

(9)

Viewing Direction

6 O'clock

(10)

Back Light

CCFL (White)
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AZ DISPLAYS, INC. AGM3224M

1.2 Mechanical Diagram(Unit:mm)
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CN1 : 52893-1690(MOLEX)
CNZ2 : BHSR-02VS-1(JST); (PIN1-HOT, PIN2-GND)
Mote 1 : All dimensional tolerance unless otherwise

specified+/-0.5
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AZ DISPLAYS, INC. AGM3224M

Absolute Maximum Rating Gnd=0V,Ta=25C
ltem Symbol Min. Max. Unit
Power Supply Logic Voltage Vpp -0.3 +7.0 \
Power Supply for LCD VEE -VsSs -0 +30 V
Power Supply Negative Voltage Vi 0.3 VDD +0.3 Vv

Environmental Absolute Maximum Ratings

ltem . Storage Qperatlng Remarks
Min, Max. Min, Max.
Ambient Temperature | -20 C 60 C 0oC 50 C Note 1,2,3
Humidity No Condensation Note 4
Vibration - Dependent on
Shock - application

Note 1. Ta at -20 C ----- < 48 hours, at 60 C ----< 168 hours.

Note 2. Background color changes slightly depending on the ambient temperature.
The Phenomenon is reversible.

Note 3. When the LCM is operated at 0 C, the life of the CCFL will be reduced.
The responce time of the LCM at 0 C will be lower.

Note 4. Temp at <= 40 C, 85% RH MAX.

Ta> 40C: Absolute humidity must be lower than 85% RH at 40 C.
Note 5. The module should operate normally after the test is completed
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AZ DISPLAYS, INC.

AGM3224M

3.Electrical Characteristics

GND =0V, Ta =257

ltemn Symbol Condition MIN . Typ. Max. Unit
Power Supply for Logic Voo 3.0 3.3 3.6 vV
: Duty=1/244|0 C (26.5)
Egg'ﬁt Adjustment Voltage | . [ Bias=1/16 05" | 245 | 250 | 255 | V
Voo=3.3V |[40" C (24.5)
Input Signal Voltage Wi "H" Level 0.8Voo Voo v
Note (2) Vi “L" Level 0 0.2Voo
Fower supply current [5]5] Von=3.3V 1.0 3.0 mé
Note (3) lee Vee=25.0V 8.0 9.0 ma
Frame Frequency
Note (4) fFLM 150 Hz

Note (1) When an optimurm contrast is obtained by naked eyes as the “All Q" test pattern.
Note (2) FLM.M.CL1 CL2 DISP,DO~DT
Note (3) fFLM=150Hz Ta=25"C Display pattern is Black/\White cross pattern as below.

™ WMW

J i
mmm

MNote (4) Need to make sure that there is no flicker and ripple phenomenon when
setting the Frame Freguency in your set.
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AZ DISPLAYS, INC. AGM3224M

4.0Optical Characteristics

Ta= 25°C (Backlight On)

Item Symbaol Condition Min. Typ. Max. Unit Eemark
X axle - 60 -
Viewing Angle R 1,42 | CR22 Deg. | Note 12
iewing Angle Range | 41, ¢ ek _ 35 ) eg ote
Contrast Ratio CR p=0" - 30 - - Note 3 4
Rise| tr 0=0"4=0" - 190 - ms
R Ti : : Note 5
CSPOmSE e Tean] 01=0° 4=0° ETE s e
R X 045 | 050 | 055
y 028 | 033 | 038 -
G X 023 | 028 | 033 -
Colar Tone y B0 4 0.45 0.50 0.55 -
(CIE Coordinate)| X pd 010 | 015 | 0.20 -
y 0.11 0.16 | 0.21 -
W X 022 | 0.27 | 032 =
y 028 | 033 | 038 -
Note 1. Definition of 8 and & Note 2. Definition of Viewing angle 1 and 42
R
ye from (0,61)
A Eye from (0,02)
‘ml=‘k@
~
X\ \< N X 20 __
AN 1 b2
Y(=0') CR vs Viewing and ¢
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AZ DISPLAYS, INC. AGM3224M

Note 3. Definition of Contrast Ratio “CR”

Brightness at selected dot (B1)

- Brightness at non-selected dot (B2)

B1
A\ S ‘

B1
= Sensor
@ B2
=
=2 Back light
« Sensor . BM-7

B2 = ; D

Aperture : 1
} Distance : 50 cm

Operation voltage

Mote 4. Definition of “CR"and “Vopr"

CR

| -

J -
Wop Operation Voltage

Note 5. Definition of optical response time
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AZ DISPLAYS, INC.

AGM3224M

5. Interface Pin Function

CN1 : 52893-1690(MOLEX) / Suitable FPC : Pitch 0.5mm, width 8 5mm

Pin No. Signal Fin Function
1 o7 Display data
2 (B]5] Display data
3 05 Display data
4 D4 Display data
5 D3 Display data
6 D2 Display data
7 D1 Display data
B 0o Display data
9 Vss GND
10 Voo Logic supply voltage
1 DISP Display control signal H:ON , L:OFF
12 CL2 Data shift clock
13 CL1 Input data latch signal
14 FLM Scan start-up signal
15 Vss GND
16 Vee Power supply for LCD
CNZ2 : BHSR-02VS-1(JST)
Pin No. Sig_;nal Pin Function
1 H.WV Power supply voltage for CCFL
2 GND CCFL GND
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AZ DISPLAYS, INC.

AGM3224M

5.1 Interface Timing Chart
5.1.1 Timing Chart
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AZ DISPLAYS, INC.

AGM3224M

5.1.2 AC Characteristics

(Vpp=2.5~3.6V, Vss=0V, Ta=-20°C~+85°C)

Item Symbol Min. Typ. Max. Unit
Shift clock period toick 33 - - ns
Shift clock "H” pulse wide twckn 13 - - ns
Shift clock "L" pulse wide twicke 14 - - ns
Data setup time tos 10 - ns
Data hold time ton 15 - - ns
Latch pulse "H" pulse wide b e 15 - ns
Shift clock rise to latch pulse rise time to 5 - - ns
Shift clock fall to latch pulse fall time t= 15 - - ns
Latch pulse rise to shift clock rise time t e 15 - - ns
Latch pulse fall to shift clock fall time tin 15 - - ns
Enable setup time ts 5 - - ns
Input signal rise time s - - 50 ns
Input signal fall time t; - - 50 ns
QOut delay time (1) o - - 25 ns
Out delay time (2) troi . - 1.2 ns
Out delay time (3) tepe - - 1.2 ns
Out delay time (4) tema - - 1.2 ns
FLM setup time trs 100 - - ns
FLM hold time tru 50 - - ns
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AZ DISPLAYS, INC.

AGM3224M

5.1.3 Timing Diagrams

Input Timing Characteristic
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AZ DISPLAYS, INC.

5.2 Power ON/OFF Timing

AGM3224M

Do not apply DC voltage to the LCD panel because that induces the electrochemical
reaction and reduces its life time. Please follow the power supply ON/OFF sequence
to prevent DC driving of LCD or latch-up of COMS LS|, as shown below.

toLD tDLD
" _x,:\
Voo
tCH tCH
0.8XVDD 4 N 0.8XVDD
CL1 /
\DLCr tDLCF
N
Vico = -
iOLCs tOLC=
— 0.8XDD 0.2XWDOD ¥
_— 0.2XvDD 0.24vDD X_ b
DISPOFF
tLDH tILOH
tDOr {oOf
tWH |
POWER ON POWER OFF
SYMBOL M. LA UMNIT COMMENT
tDLD 200 - ms
tCH 0 - ms
tLDH 20 - ms
tDOr - 100 ns
tDOf - 100 ns
tDLCr 0 - ms
tDLCH 0 - ms
tDLCs 20 - ms
tvH 200 - ms

MNote 1. Please keep the specified seguence because wrong sequence may cause
permanent damage to the LCD panel

Mote 2. We recommends you to use DISPOFF function.
Display quality may deteriorate if you don't use DISPOFF function.
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AZ DISPLAYS, INC. AGM3224M

5.3 Input Data Allocation Table

0

1

DID|D|D|D

413]2

919|999
5(65|5|5]6
671890
G|IBI|R|GI|B
G|B|IR|G]|B
G|B|R|G|B
G|B|R|G|B
G|IB|R|G|B
G|B|R|G|B
G|B|R|G|B
G|IB|R|G|B
G|B|R|G]|B
G|B|R|G|B

G|B|R|G|B
G|B|R|G|B
G|B|IR|G]|B

4

10 N1 N2

2

8

7

2 |13 4 |5 |6

p|jp|jo|jo|jojpydb|D|D|DID|D
1

1

RIGIBIRIGIBIRIGIBIRIG]|B
R{G|BIJR|G|B|I|R|G|E|R|G|E
RIGIBIRIGIBIRIGIBIR|G|B
RIG|BIR|G|IB|IR|]G|B|R]|G|B
RIG|IB|IR|G|IB|IR|G|B|R|G]|BE
R|G|B|R|G|B|R|G|B|R|G|B
RIG|IBIR|G|IBIR|G|IB|R]|G]|B
RIG|B|R|G|B|R|G|B|R|G|B
FR[G|BIR|G|B|IR|G|B|R|G|E
RIG|BIR|G|BI|R|IG|B|/R|G]|B

RIG|BIR|G|BI|R|G|B|R|G]|B
RIG|BIR|G|IBIR|IG|B|R|G]|B
RI|G|BIR|G|B|IR|G|B|R|G|E

Data Signal

6

10

238
239
240

R:RED
G : GREEN
B : BLUE
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AZ DISPLAYS, INC.

AGM3224M
6.Block Diagram
CN1 -
v 1O —
(il'_NIfIR.-"\'I'{)]{ —4
ctt |O %
cz |O
pisP |0 9
1
e . " I L . o . ’JJ".’J"!
Y ¥V ¥ v v g
oo~D7 O !.l"ff::_a m Column Driving Clrt;ut
4 Sl El
j P
% | S| X1
:; ——Fw E 1
[}
E i - COLOR LCD PANEL
—
/ = 2| 320xRGB*240 DOTS
b’ - ]
i ¢ ™ X240
Grarrrresy- I BN
; -
4
Voo O VEEV |
VI VI V4
vss 1O - POWER
SUPPLY
vee (O CIRCUIT
CN2
CCFL
HY O ( —
ehno |O

Page 15 of 17



AZ DISPLAYS, INC.

AGM3224M
7. Backlight Characteristics
ltem Symbol i Min. Typ. Max. Unit Remark
Staring Yoltage WS 360 - - VrIrms Ta=25°C
Lamp Voltage VL . 316 - YVrms Ta=25°C
Frequency fL 45 50 55 KHz Ta=25°C
Lamp Current IL 2.0 3.0 3.5 mArms | Ta=25"C

Mote (1) Starting voltage is higher when LCM at lower temperature.

Note (2) Average life time of CFL will be decreased when LCM is operated at lower

temperature

Mote (3} CFL life time ; 20.000 hours Min. at IL=3.0mA, Ta=25"C
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AZ DISPLAYS, INC. AGM3224M

ltem Min, Typ. Max. Unit Remark
Brightness - 70 - cdim” Note 1.2.3
Brightness  Uniformity - - +/-30 o Note 234

Mote 1. Measurement Condition:
+ Display data should be all "ON" (DO~D7=HIGH).
« YDD=3.3V.IL=3.0mArms Vee should be adjusted at the voltage where the peak
contrast is obtained by naked eyes as the "All Q" pattern.
« Start measuring after CCFL working 10 minutes.

Mote 2. Measurement of the following & points on the display.

¥=160 Y=480 Y=800 dots

I Active area
l
X=60
X=120
X=180
dots

MNote 3. The brightness shall be the average of P1~P5 paint.

Mote 4. Definition of the brightness Uniformity

Max brightness or Min brightness — Average brightness «100%
¥}
( Average brightness )
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