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Record of Revisi n
Version | Revise Date Page Content
0.0 2008/6/26 First draft
6 Update product weight,outline dimension, and surface treatment spec.
1" Update Electrical characteristics

12 Update 3.4 Backlight driving conditions

14-25 |Update Input timing format

0.1 2008/9/16
46 Update chromaticity, uniformity, and view angle spec

47 Update note.7 definition of viewing angle

49 Update note.3 protection film(s) need to be removed before test.

Update F. outline dimension(add a note on the back view of LCD module

52
drawing)
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5.3.3 CCIR656 PAL
Line 1 Line 1(V=1)
Blanking Line H H
; Line 23(V=0 F \Y
Filed 1 . (v=0) Number (EAV) | (SAV)
(F=0) Field 1
Active Video 1-22 0 1 1 0
oDD _ Line 311(V=1)
s Blanking | 23-310 0 0 1 0
Line 336(V=0) 311-312 0 1 1 0
Filed 2 313-335 1 1 1 0
(F=1) Field 2 335-623 1 0 1 0
Even Active Video _ 624-625 1 1 1 0
Line 624(V=1)
Line 625 ¥ Blanking Line 625(v=1)
H=1H=0
EAV SAV
F H Vv

1 Even Field | EAV Blanking

0 Odd Field SAV | Active Video

A
A
A
\ 4

> >
» »

Active region
<

A
A
Y
A
A 4

Fig.8 CCIR656 PAL Mode Vertical Timing Format
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R1:
N Register address MSB Register data LSB
(o]
A6| R/W |A5|A4|A3|A2|A1|A0 D7 D6 D5 D4 D3 |D2 D1 DO
R110| O |0O|0O|O|0]|0O]|1|VCDCE(1) 0 VCOM_DC (0Ah)
VCOM_DC: Common voltage DC level selection (20mV/step)
D5~DO0 VCOM DC level (V)
00h 0.1
O0Ah(Default) 0.3(Default)
3Fh 1.36
A
VCOM X
A\ 4 L
N H S
VCDCE: VCOM_DC function enable setting
VCDCE Function
0 VCOM _DC function disable. The COMDC pin is Hi-Z.
1 VCOM_DC function enable. The COMDC voltage follows VCOM_DC setting. (Default)
R3:
N Register address MSB Register data LSB
0.
A6|R/W|A5|A4|A3|A2|A1|A0| D7 D6 D5 D4 D3 D2 D1 DO
R3|0| 0 |0|0]|0]|0[1[1 Brightness (40h)

BRIGHTNESS: RGB bright level setting, setting accuracy: 1 step / bit

D7 ~ DO Brightness gain
00h Dark (-64)
40h(Default) Center (0) (Default)
FFh Bright (+191)
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R4

Register address MSB Register data LSB
A6|/R/W|A5|A4|A3|A2|A1|A0 D7 D6 D5 D4 D3 D2 D1 DO
R4|0| O [0|0|0|1]|0]0]|Narrow(0)| YUV(0) SEL(00) NTSC/PAL(10) | VDIR(1) | HDIR(1)

No.

HDIR: Horizontal scan direction setting

HDIR Function
0 Right to left scan
1 Left to right scan (Default)

VDIR: Vertical scan direction setting

VDIR Function
0 Down to up scan
1 Up to down scan (Default)

NTSC/PAL: NTSC or PAL input mode selection (for UPS052 input timing)

NTSC/PAL
Mode
D3 D2
0 PAL
0 1 NTSC
1 X Auto detection (Default)
SEL: Input data timing format selection
SEL
CCIR601 YUV INPUT TIMING FORMAT
D5 D4
0 0 0 0 UPS051 (Default)
0 0 0 1 UPS052 320 240
0 0 1 X UPS052 360 240
0 1 X X CCIR656
1 1 0 X | YUV 640(*)
1 1 1 0 YUV 720(*)

(*)Please refer to YUV640/YUV720 horizontal timing spec for detailed description.
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R5:

Register address MSB Register data LSB

No

A6|R/W|A5|A4|A3|A2|A1|A0 D7 D6 D5 | D4 D3 D2 D1 DO

R5{0| 0 |0|0|0|1|0]|1|DRV_FREQ(0)| GRB(1)| PFM_DUTY(011) |SHDB2(1)|SHDB1(1)| STB(0)

STB: Standby (Power saving) mode setting

STB Function
0 Standby mode (Default)
1 Normal operation

SHDB1: Shut down for back light power converter

SHDB1 Function
0 The back light power converter is off
1 The back light power converter is controlled by power on/off sequence (Default)

SHDB2: Shut down for VGH/VGL charge pump

SHDB2 Function
0 VGH/VGL charge pump is always off
1 VGH/VGL charge pump is controlled by power on/off sequence (Default)
PFM_DUTY: PFM duty cycle selection for back light power converter
PFM_DUTY Function
D5 D4 D3 PFM duty cycle
0 0 0 50%
0 0 1 60%
0 1 0 65%
0 1 1 70%(Default)
1 0 0 75%
1 0 1 80%
1 1 0 85%
1 1 1 90%
GRB: Register reset setting
GRB Function
0 Reset all registers to default value
1 Normal operation (Default)

DRV_FREQ: DRV signal frequency setting
DRV_FREQ DRV frequency

0(Default) DCLK / 64
1 DCLK / 128
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R6:
N Register address MSB Register data LSB
(o]
A6 | R/W |A5|A4|A3|A2|A1|A0 D7 D6 D5 D4 D3 D2 D1 DO
R6|0| O |[0|0|0|1]|1|0|HBLK_EN(0)| LED_Current(00) VBLK(15h)

VBLK: Vertical blanking setting
UPS051, UPS052, YUV640 and YUV720 NTSC mode

D4 ~ DO VBLK Unit
01h 1
15h 21(Default) H (line)
1Fh 31

CCIR656 NTSC mode

D4 ~ DO VBLK Unit
01h 1

16h 22(Default) H (line)
1Fh 31

UPS052, CCIR656 and YUV640 and YUV720 PAL mode(Vertical blanking + 3)

D4 ~ DO VBLK Unit
00h 3
15h 24(Default) H (line)
1Fh 34

Note: V-blanking must be adjusted based on the input data.

LED_CURRENT: adjust LED current
DC-DC feedback voltage

D6 D5 Feedback Threshold voltage
0 0 0.6V(20mA) (default)

0 1 0.75V(25mA)

1 0 0.45V(15mA)

1 1 0.3V(10mA)
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R12:
N Register address MSB Register data LSB
o.
A6 |R/W|A5|A4|A3|A2|A1|A0| D7 | D6 | D5 D4 D3 D2 D1 DO

R12| 0| 0 |[0|0|1]1]|0]|0|PAIRO0)| x | CbCr(0) | x | Vdpol(1) |Hdpol(1)| DCLKpol(0)

DCLKpol: DCLK polarity selection

DCLKpol Function
0 Positive polarity (Default)
1 Negative polarity

HDpol: HSYNC polarity selection

HDpol Function
0 Positive polarity
1 Negative polarity (Default)

VDpol: VSYNC polarity selection

VDpol Function
0 Positive polarity
1 Negative polarity (Default)

HDpol=1, VDpol=1, DCLKpol=0

VSYNC

/-
HSYNC /-

i e e % s s I O O B

DATA |D1|D2|D3|D4| .................
HDpol=0, VDpol=0, DCLKpol=1

/ /-
VSYNC
HSYNC

//
ocek [ LI LI LI LI L, 0L L L e e i
DATA o1 o2 lba lpa | =
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R13:
No. Register address MSB Register data LSB
A6|R/W|A5|A4|A3|A2|A1|A0| D7 D6 D5 D4 D3 D2 D1 DO
R13 (0| 0 [0|0|1|1]0]1 CONTRAST_RGB(40h)
CONTRAST_RGB: RGB contrast level setting, the gain changes (1/64) / bit
D7 ~ DO Contrast gain
00h 0
40h 1(Default)
FFh 3.984
R14~R17:
No. Register address MSB Register data LSB
A6|R/W|A5|A4|A3|A2|A1(A0| D7 D6 D5 D4 D3 D2 D1 DO
R14|10| 0 |00 |1|1|0]|1 X SUB-CONTRAST_R(40h)
R16 (0| 0 |O|1|0|0|0]|O X SUB-CONTRAST_B(40h)

SUB-CONTRAST: R/B sub-contrast level setting, the gain changes (1/256) / bit

D6 ~ DO Brightness gain
00h 0.75

40h 1(Default)

7Fh 1.246

DOUT_QGJ7:0] = DIN[7:0] x Contrast[ 0 to 1.0 to 3.984]
DOUT_R[7:0] = DIN[7:0] x Contrast[ 0 to 1.0 to 3.984] x sub-contrast R [0.75 to 1.0 to 1.246]
DOUT_BJ7:0] = DIN[7:0] x Contrast[ 0 to 1.0 to 3.984] x sub-contrast B [0.75 to 1.0 to 1.246]

Note: output values above “255” clipped

ALL RIGHTS STRICTLY RESERVED. ANY PORTION OF THIS PRPER SHALL NOT BE REPRODUCED, COPIED, OR
TRANSFORMED TO ANY OTHER FORMS WITHOUT PERMISSION FROM AU OPTRONICS CORP.



A025CNO04 V0 Product Spec Version 0.1

Page 42/64
N Register address MSB Register data LSB
o.
A6|/R/W|A5|A4|A3|A2|A1|A0| D7 D6 D5 D4 D3 D2 D1 DO
R15|0| 0 (0|01 |1(1]1 X SUB-BRIGHTNESS_R(40h)
R17|0| 0 [0|1]|0|0|0]1 X SUB-BRIGHTNESS_B(40h)

SUB-BRIGHTNESS: R/B sub-bright level setting, setting accuracy: 1 step / bit

D6 ~ DO Brightness gain
00h Dark (-64)

40h Center (0)(Default)
7Fh Bright (+63)

DOUT_G[7:0] = DIN_G[7:0] + Bright[ -64 to 0 to +191]
DOUT_R[7:0] = DIN_R[7:0] + Bright[ -64 to 0 to +191] + Sub-bright R[-64 to 0 to +63]
DOUT_B[7:0] = DIN_B[7:0] + Bright[ -64 to 0 to +191] + Sub-bright B[-64 to 0 to +63]
Note: Output values below “0” and above “255” clipped
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R23 ~ R26:
No. Register address MSB Register data LSB

A6|R/W|A5(|A4|A3|A2|A1(A0| D7 D6 D5 D4 D3 D2 D1 DO
R23|/0| O |O{1 (0|1 |11 X X GMA_V8 (01) X X GMA_V4 (01)
R24/0| 0 |O|1|1]0|0]|0O X X GMA_V25 (10) X X GMA_V16 (10)
R25/0| 0 |O{1(1]0]0 |1 X X GMA_V48 (10) X X GMA_V36 (10)
R26/0| 0O |O|1|1]0[1]0 X X GMA_V60 (10) X X GMA_V55 (10)

8 adjustable points

1.00

0.90
0.80
070 /
0.60

040

0.30
020 f

0.10 M
0.00 : :
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C. Optical Specification (Note1, Note 2 and Note 3)
Item Symbol Condition Min. Typ. Max. Unit | Remark
Response Time
Rise Tr 0=0° -- 10 40 ms Note 4
Fall Tt B - 25 50 | ms
At optimized
Contrast ratio CR o 200 300 - Note 5,6
viewing angle
Top ()] 10 20 --
o Bottom (O} 30 40 -
Viewing Angle CR=10 deg. Note 7
Left b 35 45 -
Right 0 35 45 -
Brightness Y. 6=0° 200 250 -- cd/m? Note 8
X 6=0° 0.280 0.330 0.380
White
Y 06=0° 0.300 0.350 0.400
X 6=0° 0.53 0.580 0.630
Red
Y 6=0° 0.285 0.335 0.385
Chromaticity
X 6=0° 0.317 0.367 0.417
Green
Y 6=0° 0.515 0.565 0.615
X 6=0° 0.106 0.156 0.206
Blue
Y 6=0° 0.066 0.116 0.166
Uniformity AYL % 70 75 -- % Note 10

Note 1. Ambient temperature =257C.
Note 2. To be measured in the dark room.
Note 3.To be measured on the center area of panel with a field angle of 1°by Topcon luminance meter

BM-5A, after 10 minutes operation.
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Note 4. Definition of response time:
The output signals of photo detector are measured when the input signals are changed from
“black” to “white”(falling time) and from “white” to “black’(rising time), respectively.
The response time is defined as the time interval between the 10% and 90% of amplitudes.
Refer to figure as
"White" "Black" "White" below.

100% : L
90% — —— ——3 :

Note 5. Definition of contrast ratio:
Contrast ratio is calculated with the following formula.

Contrast ratio (CR)= Photo detector output when LCD is at “White” state

Photo detector output when LCD is at “Black” state
Note 6. White Vi=Vis, + 1.5V
Black Vi=Vi5 £ 2.0V

“+” Means that the analog input signal swings in phase with COM signal.

“—F Means that the analog input signal swings out of phase with COM signal.

Viso: The analog input voltage when transmission is 50%

The 100% transmission is defined as the transmission of LCD panel when all the input terminals
of module are electrically opened.

Note 7. Definition of viewing angle, ¢, Refer to figure as below.
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© O O

iy =
= N

>~
g (/ (/
- O O ©
- =
3 2

= O & 9

=

1/6 L 1/3 L 1/3 L
LCD AA Length (1)

Uniformity minimum luminance in 9 points (1-9)

maximum luminance in 9 points (1-9)
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1.65
2.05
2.75

Reflector

Material:Non Metal

\

Tape—Kapton Film

Any stress attachment on
the back of the LCD module
is forbidden

Detail A

(Un Bending Area)

[f==3] |-

59.6340.2

52.37(Bezel Opening)

,X,

** 1.0 max
0.Tmax

0.20£0.03

5.56

51.67(Polarizer)

49.97(Active Area)

6.76

(31.75)

42.94+0.2
39.64(Bezel Opening)

38.84(Polarizer)

37.44(Active Area)

(21.47)

BAR CODE | LABEL

11.95

1.72
11.22

(15%2.5mjm)

=

12.00

6.78

. m

13.95
18.95

3.5040.3 (con. length)
2.80£0.07

1.30+0.07
1.10+0.07

0.30£0.07

25.95+0.5

P0.6*(19-1)=10.840.03

0.30+0.03
0.20+0.03

0.1(Max)

0.2040.03

U

LAY

Notes:
1.General tolerance: £ 0.2
2.The bending radius of FPC should be larger than 0.6mm

PIN

0.4£0.02

0.6£0.02 Pitch

0.3+£0.07

PIN 39

P0.6%(20—1)=11.4%0.03

12.00£0.05

Detail A Scale:5/1
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1.1 With internal LED driver circuit

Note1: Use internal LED driver must set R5[1](SHDB1)= "1".

ALL RIGHTS STRICTLY RESERVED. ANY PORTION OF THIS PRPER SHALL NOT BE REPRODUCED, COPIED, OR
TRANSFORMED TO ANY OTHER FORMS WITHOUT PERMISSION FROM AU OPTRONICS CORP.
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