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AZ DISPLAYS, INC.

AGM3224C
I. MECHANICAL DATA
NO ITEM CONTENTS UNIT
1 Product No. AGM3224C -
2 |Module Size 154.6 (W) x 114.8 (H) x 10.5 (D) mm
3 | Dot Size 0.345 (W) x 0.345 (H) mm
4 | Dot Pitch 0.36 (W) x 0.36 (H) mm
5 |Number of Dots | 320 (W) x 240 (H) Dot
6 |Duty 1/240 —
7/ |LCD Display Mode| FSTN, Normally Black -
8 |Rear Polarizer Transmissive Type -
9 |Viewing Direction | 12 O’clock
10 | Backlight CCFL -
11 | Controller Excluded —
12 | DC/DC Converter| Excluded -
13 | Touch Panel Included -
14 | Weight 225 (Approx.) g
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AZ DISPLAYS, INC.

AGM3224C
(1) ELECTRICAL ABSOLUTE RATINGS
VSS=0V
SYMBOL| MIN. | MAX. | UNIT COMMENT
Power Supply for Logic VDD—VSS| —0.3 7.0 \%
Power Supply for LCD Drive VEE—-VSS 0 30.0 \%
Input Voltage VI -0.3 VDD \%
Static Electricity - - - - Note 1
Note 1 LCM should be grounded during handling LCM.
(2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
WIDE TEMP.
ITEM OPERATING STORAGE
MIN. MAX. MIN. MAX.
Ambient Temperature —-20 70 —40 30
Humidity (Without
) Note 2,4 Note 3,4
Condensation)

Note 2 Ta = 70°C : 75%RH max

Note 3 Please refer to item of reliability test

Note 4 Background color will change slightly depending on ambient temperature.

That phenomenon is reversible.

Note 5 Operation temp not include CCFL Lamp
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AZ DISPLAYS, INC.

AGM3224C
S—1.ELECTRICAL CHARACTERISTICS OF LCM
ITEM SYMBOL CONDITION MIN. | TYP. | MAX. | UNIT
3.0 3.3
Power Supply _ _
for Logic VbD=VSS 4.5 5.0 Y
—-20°C | 25.3 | 25.7 | 26.1
0°C 23.6 | 24.0 | 24.4
Recommended -
LC Driving Voltage VEE—vss |Puty=1/240) o5¢c | 223 | 227 | 231 | v
(Wide Temp. LCM) 50°C | 20.9 | 21.3 | 21.7
70°C 19.9 20.3 | 20.7
VIH H level 0.8vDD| - vDD
Input Voltage \
VIL L level 0 - 0.2vDD
FLM = 70 Hz
IDD VSS = 0 V - 0.5
VDD = 5 V
Power Supply Current VEE—-VSS= 22.7 V mA
PATTERN :
EE owm o wm O m 8
B OB OB O
PATTERN:
(Dots All| 100 120
Surfgce VSS=0V ON)
LCM Luminance |CCFL| T696H26CK VEE-VSS [PATTERN: cd/m?*
=227V I(Dots Alll — 12 25
OFF)
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AZ DISPLAYS, INC.

AGM3224C

3—2.ELECTRICAL CHARACTERISTICS OF BACKLIGHT

Used CCFL Rating Temp.=25°C
ITEM SYMBOL MIN. TYP. | MAX. | UNIT REMARK

Lamp voltage VL - 470 - Vrms -

Lamp current L 4 S 6 mArms -

Lamp power consumption PL - 2.35 - W (*1)

Lamp frequcncy FL 20 35 50 KHz -

Lamp life time LL - 20000 - hrs |IL = 5 mArms (*¥2)

(*1) Power consumption excluded inverter loss .

(*2) Lamp life time is defined as follows :

The final brightness is at 50% of original brightness .
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AZ DISPLAYS, INC. AGM3224C
4.0PTICAL CHARACTERISTICS
WIDE TEMPERATURE MODE AT Vor
ITEM Cr(Contrast Ratio) o(Viewing Anglel(Viewing Angle
—20°C 0°C 25°C 50°C 70°C 25°C 25°C
MODE MIN.| TYP.| MIN.[ TYP.[ MIN.| TYP.| MIN.| TYP.| MIN.[ TYP.| MIN.| TYP.| MIN. | TYP.
TIH|[10[15|12]18 142057 |2|3 |- |22 - TP
NOTE NOTE 6 NOTE 5
NOTE : * :under Cr>5 Condition
T : Transmissive
H : Normally Black, 12 O’clock
AT ¢=0° 6=0°
ITEM SYMBOL [ CONDITION | MIN. TYP. MAX. | UNIT NOTE
—-20T 3200 | 4000 | 6000
0ot 880 1100 | 1600
Response Time (rise) Tr 25T 240 300 450 ms | NOTE 2
50T 95 120 180
70T 48 60 90
—-20T 2000 | 2500 | 3700
0ot 360 450 670
Response Time (fall) Tf 25T 95 120 180 ms | NOTE 2
50T 55 70 110
70T 32 40 60
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AZ DISPLAYS, INC.

AGM3224C

(NOTE 1)

Definition of Operation Voltage(Vo

SELECTED WAVE

SELECTED WAVE

100% —— 100% £
NON—SELECTED WAVE
2 0 / NON—SELECTED WAVE
E CrMax E CrMax
8 8
[ [
] =
Vop APPLING VOLTAGE Vop APPLING VOLTAGE
(positive type) (negative type)
*Conditions
Viewing Angle : 0
Frame Frequency : 70Hz
Applying Waveform : 1/N duty 1/a bias
(NOTE 2)
Definition of Response Time(Tr, Tf)
NON-SELECTED SELECTED NON-SELECTED NON-SELECTED SELECTED NON—SELECTED
CONDITION CONDITION \ - CONDITION CONDITION _, CONDITION , - CONDITION
L~
x .
2 a = 3
& % S =] Be
E |8 ) E |8 x
] ] @ N
2 = S
0 N o —
Tr Tf Tr T
Rise time Fall time Rise time Fall time
(positive type) (negative type)
*Conditions
Operating Voltage : Vop
Viewing Angle (9,8) : (0,0)
Frame Frequency : 70Hz
Applying Waveform : 1/N duty 1/a bias
(NOTE 3)

Description of Measuring Equipment and Driving Waveforms

TUNGSTEN LAMP BRIGHTNESS CONST. s . .
(Reflectance) SPOT METER TEMP. Multiplex Driving ( 1/N duty 1/a bias )
(Transflectance) CHAMBER
g
- = R
p “« (1/a)Vop
/ o
,/ 25° ‘° LCD o (1/a)Vop
/ 2
- SELECTED
WAVE
\\ 1/fr
‘ S le Sta, I
180° ample &e (1-2/a)Vop
\\\_ —T (1/a)Vop
(1-2/a)Vop | (1/2)Vop
TUNGSTEN LAMP
(Transmittance) (1/r)(1/N) NON-SELECTED
WAVE
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AZ DISPLAYS, INC.

AGM3224C
(NOTE 4)
Definition of Viewing Direction
12:00
: @] N .
9:00 CIETIE 3:00
6:00
A
(NOTE 5) REAR
Definition of Viewing Angle 12: 00
S e LEFT RIGHT
R-L Direction F-R Duéectlon 9:00 3. 00
[ [] o o
FRONT
6: 00
*For This Product
I L Fi 1R The Viewing Direction Is 12 0O’clock
— So 81 <82
6=61102
*Conditions
Operating Voltage : Vop
Frame Frequency : 70Hz
Applying Waveform : 1/N duty 1/a bias
(NOTE 6) Contrast Ratio : larger than 2

Definition of Contrast Ratio (Cr

SELECTED WAVE

SELECTED WAVE

A

100% NON—SELECTED WAVE

" " NON—SELECTED WAVE
] ]

B \J &

o cr (]

Vop VOLTAGE Vop VOLTAGE
(positive type) (negative type)
Contrast Ratio : Cr=A/B
*Conditions

Viewing Angle : 0
Frame Frequency : 70Hz
Applying Waveform : 1/N duty 1/a bias
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AZ DISPLAYS, INC.

AGM3224C

5.BLOCK DIAGRAM
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AZ DISPLAYS, INC.

AGM3224C

6. INTERNAL PIN CONNECTION

*CN1 : LCD Connector (Molex 53398-1290)
Pin No.|SYMBOL| LEVEL FUNCTION

1 FLM H/L |FIRST LINE MARKER

2 LP H—-L |DATA LATCH SIGNAL

3 CP H—-L |DATA SHIFT CLOCK SIGNAL

4 | DISPoFF| H/L |H:ON/L: OFF

) VDD — POWER SUPPLY FOR LOGIC

6 VSS — GND

7 VLCD — POWER SUPPLY FOR LCD DRIVER (+)

8 DO H/L |DISPLAY DATA

9 D1 H/L |DISPLAY DATA

10 D2 H/L |DISPLAY DATA

11 D3 H/L |DISPLAY DATA

12 VSS — GND
*CN2 CCFL Connector (JST BHR-03VS-1)
Pin No.|SYMBOL| LEVEL FUNCTION

1 GND — GROUND LINE (FROM INVERTER)

2 NC — NO CONNECTION

3 HV AC POWER SUPPLY FOR CCFL
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AZ DISPLAYS, INC. AGM3224C

7.POWER SUPPLY

L CM
VDD
—_— +5V
POWER SUPPLY
(LOGIC)
oCR VSS N ’ ﬁ
VLCD
VR — 27V
j POWER SUPPLY
R (LCD DRIVING)
HV ouUT VIN
CCFT CCFL 1.,
BACKLIGHT INVER TER
GND GND GND

R1+VR+R2=10K~20K 0
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AZ DISPLAYS, INC. AGM3224C

8. TIMING CHARACTERISTICS
8—1.INTERFACE TIMING

| TEM SYMBOL | MIN. | TYP. | MAX. |UNIT
CLOCK CYCLE TIME teye 125 — — ns
CLOCK HIGH LEVEL WIDTH tcwH 51 - — ns
CLOCK LOW LEVEL WIDTH towl 51 — — ns
CLOCK RISE TIME tr - - 50 ns
CLOCK FALL TIME tf - - 50 ns
DATA SETUP TIME tos 30 — — ns
DATA HOLD TIME toH 40 - — ns
CLOCK SETUP TIME tscL 51 — - ns
CLOCK HOLD TIME tHeL 51 — - ns
FRAME SETUP TIME t SETUP 100 - — ns
FRAME HOLD TIME tHoLD 100 — - ns
tcye
B town L towe -
‘th |t
¥0.7VDD o.7VDD5X /40.7VDD 0.7VDDY
CP 74 0.3VDD 0.3VDD N Vi 0.3VDD 0.3VDD %
tps toH
0.7VDD 0.7VvDD
DO~D3 0.3vDD | 0.3vDD ><
- tscL — tHoL -
N
0.7vDD 0.7vDD \
LOAD 0.3VDD < 0.3VDD
|t tewH e
tseTUP tHoLD
0.7VDD 0.7VvDD
FRM

Page 12 of 16



AZ DISPLAYS, INC. AGM3224C

8—2.TIMING CHART OF INPUT SIGNALS

FLM I_I — — I_I

M S I

Row No. 239 240 1 2 5 4 5 237 238 239 240 1 2

FSN N

Enlarged T
LP r r

SR 0 I R A R R R B N PR R

D3 33131711 | 5| 9 3711

3141318 2| 6 | 10 318 2
¢ 31513191 3| 7 | 11 319] 3
DO 316|320 4 | 8 | 12 320| 4
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AZ DISPLAYS, INC. AGM3224C
4001 |P3|D2D1|DO|D3 ———— = ——— po|p3|pa|p1|po
#4002 D3lpgp1pop3l3H- — — — — —— — — — — — DO(D3|D2(D1|DO

Data Input:
Terninal : Dots (Row) on Display
D3 dot 1, dot 5 ..... dot 313, dot 317
D2 dot 2, dot 6 ..... dot 314, dot 318 _9
D1 dot 3, dot 7 ..... dot 315, dot 319 '8
DO dot 4, dot 8 ..... dot 316, dot 320
@)
d.
AV,
4239 [D3[D2|D1|DO|D3 ——————— - Do|p3|D2|D1|DO
#4240 Dp3pep1 O3 — — — — — — — — ] DO|D3(D2(D1|DO
- 0 M < 0 o
999 U O s 323 a
O O 0 0 O
¥ v W ©v o
320 dots
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AZ DISPLAYS, INC. AGM3224C

8—4.POWER ON/OFF TIMING

0.9VDD 7 N 0.9VvDD
VDD VSS ‘ 0~50ms 0~50ms ‘ VSS VDD
I20ms min. 0 min. .
VLCD VSS / \ VSS VLCD
I20ms min. 0 min. .
[ |

DISPOFF ~ VSS / \ VSS DISPOFF

POWER ON POWER OFF

The missing pixels may occur when the LCM is driven beyond above
power interface timing sequence.
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AGM3224C

AZ DISPLAYS, INC.
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