AZ DISPLAYS, INC.

I.MECHANICAL DATA

(1) Product No. AGM6448T
(2) Module Size 203.0 (Wymm X 1425 (H)mm X 6.0 (D)mm
(3) Dot Size 0.067 (W)ymm X 0.241 (H)mm
(4) Dot Pitch 0.087 (Wmm X 0.261 (H)mm
(5) Number of Dots 640 (RGB.) (W) X 480 (H) Dots
(6) Duty 1/240
(7) LCD Display Mode FSTN: Color STN module

Rear Polarizer: Color Transmission type
(8) Viewing Direction 12 QO’clock
(9) Backlight CCFL
(10) Controller Excluded
(11) Weight 250 g Approx.

Date: March 22, 2002
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AZ DISPLAYS, INC.

AGM6448T
(1) ELECTRICAL ABSOLUTE RATINGS
VSS=0V
ITEM SYMBOL MIN MAX UNIT COMMENT
Power Supply for Logic VDD-VSS | —=0.3 +7.0 vV
Contrast Adjustment Voltage Veon—VSS 1.8 2.8 vV
Input Voltage VIN 0 VDD vV Note 1
Static Electricity - - - - Note 2
Note 1 DISP.OFF,M,CL1,CL2,UDO~UD7,LDO~LD7
Note 2 LCM should be grounded during handling
(2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
NORMAL TEMP.
ITEM
OPERATING STORAGE
MIN. MAX. MIN. MAX.
Ambient Temperature 0 50 —-20 70
Humidity (Without
. Note 1,3 Note 2,3
Condensation)
Vibration Note 4
Note 1 Ta = 50°C : 85%RH max
Ta > 50°C : Absolute humidity must be lower
than the humidity of 85%RH at 50°C
Note 2 Ta at —20°C will be < 48 hrs, at 70°C will be < 120 hrs
Note 5 Background color will change slightly depending on ambient temperature.
This phenomenon is reversible.
Note 4
Frequency 5 Hz~13.95 Hz 13.95 Hz~33 Hz 33 Hz~51 Hz 91 Hz~500 Hz
Vibration Level - 2X9.8 m/s? - 5x9.8 m/s?
Vibration Width 0.2 inch - 0.036 inch -
Vibration Direction X/Y/Z
Vibration Time 20 min X 3 directions
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AZ DISPLAYS, INC.

AGM6448T

3. ELECTRICAL CHARACTERISTICS
S—T1.ELECTRICAL CHARACTERISTICS OF LCM

(VDD = 3.3V+5% )

ITEM SYMBOL CONDITION MIN. TYP. MAX. UNIT
VIH VDD = 3.3V |0.7VDD - VDD V
Input Voltage
VIL VDD = 3.3V 0 - 0.5VDD \%
Duty= | 0°C 24.2 | 245 | 2438
Recommended 1/240
LC Driving Voltage Vop 5 25°C | 23.0| 233 | 236 v
1as=
1/13 50°C 21.5 21.8 22.1
Power Supply Current| 1pp VDD=3.3V ~ 100 | 150 | MA
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AZ DISPLAYS, INC.

AGM6448T
S—2.ELECTRICAL CHARACTERISTICS OF BACKLIGHT
CCFL Rating Temp.=25°C
ITEM SYMBOL MIN. TYP. MAX. | UNIT REMARK

Lamp voltage Vi - 360 - Vrms -

Lamp current It 2.9 3.0 3.1 |mArms (x1)

Lamp power consumption PL - 1.1 - w (x2)

Starting voltage Vs - - 580 Vrms -

Lamp frequcncy FL 36 44 52 KHz -

Lamp life time LL - 20000 - hrs IL = 3.0 mArms

(1) It is recommended that IL be not more than 3.1 mArms so that heat radiation of
CCFT backlight may least affect the display quality .

(¥2) Power consumption excluded inverter loss .
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AZ DISPLAYS, INC.

AGM6448T
4.0PTICAL CHARACTERISTICS
4—1.0PTICAL CHARACTERISTICS OF LCM
AT Vop
ITEM Cr(Contrast Ratio) e(Viewing Angle) | #(Viewing Angle)
ot 25T 50T 25T 25T
MODE MIN. [ TYP. | MIN. | TYP. | MIN. | TYP. MIN. TYP. MIN. TYP.
T Y 13 | 15 | 35 | 40 | 5 6 - 45-50 - +40
Note NOTE 6 NOTE 5
Note:
T: Transmission ’
Y: Special Polarizer, 12 O'clock
AT 9=0" 6=0"
ITEM SYMBOL | CONDITION MIN. TYP. MAX. UNIT NOTE
0T 280 350 420
Response Time (rise)| Tr 25T 160 | 210 | 260 ms | NOTE 2
50T 70 85 100
ot 400 520 630
Response Time (fall) T 25T 80 100 | 150 | ms |NOTE 2
50T 40 55 70
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AZ DISPLAYS, INC.

AGM6448T

(NOTE 1)

Definition of Operation Voltage(Vo
SELECTED WAVE

100% - 100% [F————————~=
NON—SELECTED WAVE
a 2 NON-SELECTED WAVE
E CrMax —————— E CrMax [——————
2 g
I~ ]
o o
1 1
Vop APPLING VOLTAGE Vop APPLING VOLTAGE
(positive type) (negative type)
*Conditions
Viewing Angle : 0
Frame Frequency : 70Hz
Appling Waveform : I/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
I I I
| | | | | | | |
I I | | I I I |
| | | | l | |
A | | | [N ] | | |
n | I e | [ n | | | |
N E L/ st/ O\
LT | | RV I |
% | | | % | | | S
m Yy I I @ Yy I I =
— . — I
_ Tr Tf | Tr Tf
Rise time Fall time Rise time Fall time
(positive type) (negative type)
*Conditions
Operating Voltage : Vop
Viewing Angle (6,8) : (0,0)
Frame Frequency : 70Hz
Appling Waveform : I/N duty 1/a bias
(NOTE 3)

SELECTED WAVE

Description of Measuring Equipment and Driving Waveforms

TUNGSTEN LAMP
(Reflectance)
(Transflectance)

BRIGHTNESS
SPOT METER

TUNGSTEN LAMP
(Transmittance)

CONST.
TEMP.
CHAMBER

The voltage relationship of each
Multiplex Driving (1/N duty 1/a bias)

signal is as follow

Segment Common
oltage Segment Waveform Common Waveform oltage
VH
Q.
2
Vo
VM ™M
Vi o
]
>
VL
Normally display |Off-display | Normally display |Off—display
period period period period
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AZ DISPLAYS, INC.

AGM6448T
(NOTE 4)
Definition of Viewing Direction
12: 00
9:00 EEjIEE 3:00
6:00
(NOTE 5) REAR
Definition of Viewing Angle 12: 00
Ty . _ . . LEFT RIGHT
R-L Direction F-R Du:ctlon 9:00 300
¢ ¢ o P
FRONT
6:00
*For This Product "
I L Fi 1R The Viewing Direction Is 6 O’clock
So 81 > 62
0= 6.+0-
*Conditions

Operating Voltage : Vop

Frame Frequency : 70Hz

Appling Waveform : 1/N duty 1/a bias
(NOTE 6) Contrast Ratio : larger than 2

Definition of Contrast Ratio (Cr)

[
[=]
Q
b}

BRIGHTNESS

SELECTED WAVE

A

NON-SELECTED WAVE

Vop

(positive type)

VOLTAGE

Contrast Ratio :

SELECTED WAVE

- NON-SELECTED WAVE
0
E
[+
a Cr
1
Vop VOLTAGE
(negative type)
Cr=A/B
*Conditions

Viewing Angle : 0

Frame Frequency : 70Hz
Appling Waveform :

1/N duty 1/a bias
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AZ DISPLAYS, INC.

AGM6448T

0.BLOCK DIAGRAM

1 FLM o
12 DISPOFFo
13 CL1 o Buffer - - - -
15 cLa  ° t tt t 1
8385UDOUD3 1 [ TTT17 1 TTT7 1 [ TTT17 ll
27-30 UD4-UD7- SRRt i}i} 111y i}i} 11y iL 111
IC6 IC7 — ICle IC13
240 240 240 240
5 E 101 4o
LN
_‘/
LCD PANEL
1920 640 X R.GB> X 480 Dots
HE=1c2pP40
==
1718 VDD, '
2.10.14,16 VSS © DC-IC CIRCUIT - - 1 -
309'81'86'31VCDN ] 240 240 240 240
1C14 IC1S — 1C20 1C21
fata 118 a1 N Lt R
-4 LD0~LD3 Buf o I T I REEEEE!
6”9 LD4~LD7 [ 1] Jul 1]
) Jy )
HV
° CCFL Backlight _‘
GND °
32 DIG Yeo—+—— N.C.
33 DIG X2 o—+— N.C.
34 DIG Yl o—— N.C.
35 DIG Xt o—— N.C.
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AZ DISPLAYS, INC.

AGM6448T

6. INTERNAL PIN CONNECTION

INTERNAL PIN CONNECTION
CN1 MOLEX 54104-3511

PIN NO | SYMBOL FUNCTION
1 LDO Display Data (Lower Column)
2 LD1 Display Data (Lower Column)
3 LD2 Display Data (Lower Column)
4 LD3 Display Data (Lower Column)
5 VSS | GND
6 LD4 Display Data (Lower Column)
7 LD5 Display Data (Lower Column)
8 LD6 Display Data (Lower Column)
9 LD7 Display Data (Lower Column)
10 VSS | GND
11 FIM | First Line Marker
12 | DISP.OFF | H : ON / L : OFF
13 CL1 Data Latch
14 VSS | GND
15 CL2 | Data Shift
16 VSS | GND
17 VDD Power Supply for Logic
18 VDD Power Supply for Logic
19 VCON | Contrast Adjust
20 VSS | GND
21 VSS | GND
22 D0 Display Data (Lower Column)
23 UD1 Display Data (Lower Column)
24 D2 Display Data (Lower Column)
25 UD3 Display Data (Lower Column)
26 VSS | GND
27 UD4 Display Data (Lower Column)
28 D5 Display Data (Lower Column)
29 UD6 Display Data (Lower Column)
30 uD7 Display Data (Lower Column)
31 VSS | GND
32 DIG Y2 | NC
33 DIG X2 | NC
34 DIG Y1 | NC
35 DIG X1 | NC
(N2 JST: BHSR-02VS-1 / Suitable Connector: SMO2B-BHSS-1-TB
PIN NO | SYMBOL FUNCTION
1 VCFL | Power Supply for CFL
2 VSS GND for CFL
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AZ DISPLAYS, INC.

AGM6448T

7.POWER SUPPLY

Vcon
LCD ;LZ Veon(+1.8V)
MODULE
VSS
—— VDD(+3.3V)
VDD
CCFL BACKLIGHT INVERTER
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AZ DISPLAYS, INC.

AGM6448T
0. TIMING CHARACTERISTICS
8—1.INTERFACE TIMING
VDD=3.3V

Parameter SYMBOL MIN. MAX. UNIT
CLOCK CYCLE TIME teve 40 — ns
CLOCK HIGH LEVEL WIDTH (1) tewnz 15 — ns
CLOCK LOW LEVEL WIDTH (1) towez 15 — ns
CLOCK HIGH LEVEL WIDTH (2) town 30 — ns
CLOCK SETUP TIME tscL 20 — ns
CLOCK HOLD TIME tHoL 50 — ns
CLOCK RISE TIME tr - 30 ns
CLOCK FALL TIME tr - 30 ns
DATA SETUP TIME tos 10 — ns
DATA HOLD TIME tow 10 - ns
M SETUP TIME tms 20 - ns
M HOLD TIME tmH 20 - ns

tro towsz  tr, ftowe teve

CL2

UbO~UD7
LDO~LD7

CL1

CL2

tos toH

towmn

. tse tHoL

tms tMH
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AZ DISPLAYS, INC.

AGM6448T

8—2 POWER ON/OFF TIMING

2.7V 2.7V

Vcon

200ms(Min.) 200ms(Min.)

DISP.OFF

50ms(Min.) 50ms(Min.)

Signal 7%7 Aé% X

Invalid data

POWER ON POWER OFF

Missing pixels may occur when the LCM is driven beyond
the above power interface timing sequence.
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AZ DISPLAYS, INC.

AGM6448T

8—3. DISPLAY

X1

X2

X479

X480

SEQUENCE

Y1 Y2 Y639 Y640
R1 Gl B1 R2 G2 B2 R639 | G639 | B639 [ R640 | G640 | B640
R1 Gl B1 R2 G2 B2 R639 | G639 | B639 [ R640 | G640 | B640
R1 Gl B1 R2 G2 B2 R639 | G639 | B639 [ R640 | G640 | B640
R1 Gl B1 R2 G2 B2 R639 | G639 | B639 [ R640 | G640 | B640
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INTERNAL PIN CONNECTION
CN1 MOLEX 54104-3511

PIN NO | SYMBOL FUNCTION
1 LDO Display Data (Lower Column)
2 LD1 Display Data (Lower Column)
3 D2 Display Data (Lower Column)
4 LD3 Display Data (Lower Column)
5 VSS | GND
6 LD4 Display Data (Lower Column)
7 LD5 Display Data (Lower Column)
8 LD6 Display Data (Lower Column)
9 LD7 Display Data (Lower Column)
10 VSS | GND
11 FIM | First Line Marker
12 |DISP.OFF | H : ON / L : OFF
13 CL1 Data Latch
14 VSS | GND
15 CL2 | Data Shift
16 VSS | GND
17 VDD | Poewr Supply for Logic
18 VDD | Poewr Supply for Logic
19 VOON | Contrast Adjust
20 VSS | GND
21 VSS | GND
22 DO Display Data (Lower Column)
23 UD1 Display Data (Lower Column)
24 D2 Display Data (Lower Column)
25 D3 Display Data (Lower Column)
26 VSS | GND
27 D4 Display Data (Lower Column)
28 D5 Display Data (Lower Column)
29 UD6 Display Data (Lower Column)
30 UD7 Display Data (Lower Column)
31 VSS | GND
32 | DIG Y2 | NC
33 | DIG X2 | NC
34 | DIG Y1|NC
35 | DIG X1 | NC
(N2 JST: BHSR-02VS-1 / Suitable Connector: SMO2B-BHSS-1-TB
PIN NO | SYMBOL FUNCTION
1 VCEL | Power Supply for CFL
2 VSS | GND for CFL
NOTE:

1. RESOLUTION:640xR.G.B.x480
2. BACKLIGHT:CCFL

203.040.5

3. ALL DIMENSIONAL TOLERANCE * 0.5 UNLESS
OTHERWISE SPECIFIED

2.0 198.5
197.0
220 172.0%0.2(Window of Bezel)
LAA | 168.42 (Effective Display Areaq)
249405 || 167.02+0.1 (Dots Area) (50.0)
VIEWING DIRECTION
<=
2
E A0 | 0.087 = = !
4 k} i S
0.067 ob— |1
| (I R 1
RGlB
RIGlB
—~| 5 175 } H- }
FIE I
o Lzl3l = I,
i 25|, le — Mt — _ _ _ _ _ _ o 2
REHE i ] ik
- oA H
S|ESle Nl
Blols ol
0 640xR.G.Bx480 6.0,
N # 2.5
Lo LA = . : - - = - - = - - = 93.0
= |
h AZ DISPLAYS, INC.
AGM6448T
NAME DATE THIRD ANGLE P
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7N check  |J L H SUN|89.04.11 —
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A\ orawN [T H SUNJ|89.03.27] 11 | mm
AN\ eI R 90.06.10J .H SUN
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