





au

optronics



au -

optronics Page 8/ 21
Note 2 : Brightness to be decreased to 50% of the initial value.

5. AC Timing
a. Timing conditions
Parameter Symbol Min. Typ. Max. Unit. Remark
Frequency 1/Tvc 24.54 MHz
DCLK High time Tvch 15 ns
Low time Tvcl 15 ns
Rising time tr - - 10 ns Note 1
Falling time t - - 10 ns Note 1
60 63.56 67
Period TH us
1560 DCLK
HSYNC Display period THd 49.4 us Note 2
Pulse width THp 1 25 DCLK
HSYNC- Clk timing THc 15 Tc-15 ns
Hsync setup time Tvst 12 ns
Hsync hold time Thhd 12 ns
Horizontal lines per field ty 256 262 268 tH
. 16.6 ms
Period TV
262 ty
VSYNC Display period TVd 13.97 ms Note 2
. 1 DCLK
Pulse width TVp
3 TH
Vsync setup time Tvst 12 ns
Vsync hold time Tvhd 12 ns
PC.LK'DATA Tds 10 - - ns
timing
DATA DATACLK Tdh 10 - - ns
D00~D05 timing
Rising time
. . Tdrf - - 10 ns
Falling time
Data set-up time Tds 12 ns
Data hold time Tdh 12 ns

Note 1: For all of the logic signals.
Note 2: Display position
A.. Horizontal display position
The display starts from the data of (269DCLK, THe=268DCLK) as shown in Fig 4.
( THe : From Hsync falling edge to 1°* displayed data.)

B. Vertical display position

Parameter Symbol | Min. | Typ. | Max. Unit Remark
Vertical display position TVS 25 TH NTSC
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b. Timing diagram
Please refer to the attached drawing, from Fig.2 to Fig.5.

6. DC-DC Converter Circuit

AO015ANO02 contains one high-power step-up DC-DC converter, and backplane drive circulitry for
active matrix TFT LCDs. The output voltage of the main boost converter can be set from VCC to 13.5V
with external resistors. Also included in AO15ANO2 are a precision 1.2V reference voltage, fault
detection and logic shutdown.

a .Boost Converter
AO015ANO02 main boost converter uses a boost PWM architecture to produce a positive

regulated voltage, Please refer to the below figures to see the block diagram.
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Fig 1  Dc-Dc converter block diagram
In the internal architecture of DC-DC converter. The feedback voltage(VFB) will connect to
the tri-angle waveform comparator ,and generates the output signal (CP0O) which determines the duty

cycle for (Fdc).
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Fig 2 DCCK block diagram
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To reduce the noise affect,CP0O will processed by De-bounce circuit. State-machine will
generate the duty cycle by CPO signal. To make sure that VFB can reach default VREF quickly, so
State-machine’ s is designed as a discrete step by step function. please refer to Fig 3. If CPO is low ,
Duty cycle will work from 0% to 75%. The maximum duty ratio is 75%.

0 0 0

F7.5% I2.5% @
.- 1

CPO=1

Fig 3 PWM Control state diagram

b.Shutdown Mode
In shutdown mode, a logic-low level on SHDB, pwm controller and the reference are disabled.
The supply current drops to maximize battery life and the reference is pulled to ground. Every output
voltage will decay. If unused, connect SHDB to VCC.

c.Oscillator Circuit

The boost-converter operating frequency can be set at 1/16,1/32,1/64 times the system clock,
DCLK. In AO15ANO02’ s model. the DC-DC converter osc frequency is DCLK/64=383.4khz

C. Optical specification (Note 1,Note 2, Note 3)

Iltem Symbol | Condition Min. Typ. Max. Unit Remark
Response time
Rise| T 0 =0° ; 25 50 ms Note 4
Fall Tf - 30 60 ms
: At optimized -
Contrast ratio CR viewi?ng angle 60 150 Note 5,6
Viewing angle
Top| 10 } -
Bottom CR 10 30 - - deg. Note 7
Left 45 - -
Right 45 } )
Brightness ' 6 =0° 160 200 - cd/m? Note 8
White chromaticity X 9 =0° 0.27 0.31 035

ALL RIGHTS STRICTLY RESERVED. ANY PORTION OF THIS PRPER SHALL NOT BE REPRODUCED, COPIED, OR
TRANSFORMED TO ANY OTHER FORMSWITHOUT PERMISSION FROM AU OPTRONICS CORP.



au -

optronics Page 11/ 21

y 8 =0° 0.29 0.35 0.40

Note 1. Ambient temperature =25 . And backlight current | =20 mA

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-7, after 10 minutes operation.

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 below.

"White" "Black” "White"

| 100% : =
ol 900 — — — i —
10% — : : -

Ir

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=Vi, =~ 1.5V

Black Vi:Vi50 + 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:
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Note 8. Measured at the center area of the panel when all the input terminals of LCD panel are

electrically opened.

D. Reliability test items:

No. Test items Conditions Remark
1 [High temperature storage Ta= 80 240Hrs
2 |Low temperature storage Ta= -25 240Hrs
3 |High temperature operation Ta= 60 240Hrs
4 |Low temperature operation Ta= 0 240Hrs
5 |High temperature and high humidity Ta= 60 .90% RH 240Hrs Operation
6 |Heat shock -25 ~80 /50 cycle 2Hrs/cycle Non-operation

7 |Electrostatic discharge

+ 200V,200pF(0Q ), once for each
terminal

Non-operation

8 |Vibration

Frequency range : 10~55Hz
Stoke :1.5mm
Sweep : 10~55Hz~10Hz

2 hours for each direction of X,Y,Z
(6 hours for total)

Non-operation
JIS C7021,
A-10
condition A

100G . 6ms, + X+ Y,+ Z

Non-operation

9 |Mechanical shock 3 times for each direction JAIS7 C7021,
condition C
Random vibration:
10 |Vibration (with carton) 0.015G*Hz from 5~200Hz IEC 68-34
—6dB/Octave from 200~500Hz
11 |Drop (with carton) Height: 60cm
1 corner, 3 edges, 6 surfaces
12 |The copper' s strength for FPC The strength is larger 0.7 kg/cm IPC TME50
13 |The film’ s strength for FPC The strength is larger 0.35 kg/cm IPC TME50
14 |Flexible ability for FPC 1. curved radius: 2mm MIT folm:
2. curved angle: 2700 P —
. Diagram of test
3. Pulling force: 5009 set up for
folding
endurance

Note: Ta: Ambient temperature.
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E. Packing form

@
VY
o
5P
-

Nex Capacity 480 Panels
Mex. Weght' L0 Kg
NEAS :6Kmm*A63mm*2] Gmm

ALL RIGHTS STRICTLY RESERVED. ANY PORTION OF THIS PRPER SHALL NOT BE REPRODUCED, COPIED, OR
TRANSFORMED TO ANY OTHER FORMSWITHOUT PERMISSION FROM AU OPTRONICS CORP.



AUl IS,

- Page : 14/ 21
optronics
13,65
11.35
el 065 "
ks
r Te= § -
Q|
g
1635
} : :
o= =
o
a R
[j o
I
’- 17.55
|| |
3| I Q
a >
©
o
e
» . g
|
241 E _II
- - : ;
% ACTIVE AREA) —
\ G |1 ‘ —
= [ a ©
.y A i J B 2 h [
i"} I] fr —Jﬂ- a N =" I]I i o
y 3 < E N 1 < -
6 ¢ |3 g o
s g |} -4, 5[ i d  a "la ©
EEE NERY T ¢ £
= o EI y S
o] | < 2 5 = 5 ) - S
& 1] -+ ® ——I—-— ] o
2 R — Y =
o 17.30 +—
2 a1y | (1 17) 3
= 4sMiN NAN3LHUS S
a .
& st =
(3= =
& +H LL
ok e I %
+|"S S
2y _ g
ok <0 ot ¥ |
o= =Ll S Il o
u o < J— "-‘“E .:!_\ a ﬂ
235 LS ° RE
_EB¢ an -1 =
” gg § ‘ g
9 5 lv’é' a
BOI'ED " uaLABUS| )3DIUGD Y
SIS «@ 3.ININ |-
o ﬁ <
[

ALL RIGHTS STRICTLY RESERVED. ANY PORTION OF THIS PRPER SHALL NOT BE REPRODUCED, COPIED, OR
TRANSFORMED TO ANY OTHER FORMSWITHOUT PERMISSION FROM AU OPTRONICS CORP.



AUl IS

optronics Page 15/21

Fig.5 Input signals timing relationship

VSYNC
HSYNC
DCLK
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Fig.10 Pre-filtering function timing diagram and block diagram
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Application Circuit
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Fig 11 Typical application circuit (for reference)
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