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A. Physical specifications
NO. Iltem Specification Remark
1 Display resolution (dot) 480(W)x234(H)
2 Active area (mm) 48.0 (W) x 35.685 (H)
3 Screen size (inch) 2.36 (Diagonal)
4 Dot pitch (mm) 0.10 (W) x 0.1525 (H)
5 Color configuration R. G. B. delta
6 Overall dimension (mm) 55.2 (W) x 47.55 (H) x 2.9 (D) Note 1
7 Weight (g) TBD
8 Panel surface treatment Hard coating
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B. Electrical specifications
2. Pin assignment
Pinno | Symbol | I/O Description Remark
1 VCOM | Common electrode driving voltage
2 VGLC C | Pins to connect capacitance for negative high power supply
3 VGL C | Negative low power supply for gate driver output: -12.5V
4 C4P C | Pins to connect capacitance for power circuitry
5 C4M C | Pins to connect capacitance for power circuitry
6 VGH C | Positive power supply for gate driver output: +12.5V
7 FRP O | Frame polarity output for VCOM
8 VCAC | C | Define the amplitude of the VCOM swing
9 Vint3 C | Intermediate voltage for charge Pump
10 C3pP C | Pins to connect capacitance for power circuitry
11 C3M C | Pins to connect capacitance for power circuitry
12 Vint2 C | Intermediate voltage for charge Pump
13 C2P C | Pins to connect capacitance for power circuitry
14 C2M C | Pins to connect capacitance for power circuitry
15 Vint1 C | Intermediate voltage for charge Pump
16 C1P C | Pins to connect capacitance for power circuitry
17 C1iM C | Pins to connect capacitance for power circuitry
18 PGND P | Charge Pump Power GND
19 PVDD P | Charge Pump Power VDD
20 DRV O | Gate signal for the power transistor of the boost converter
21 LED Anode| P | For Led Anode voltage
22 GND P | Digital GND
23 FB P/l | Led Cathode and main boost regulator feedback input
24 AVDD P | Analog power supply
25 GND P | Digital GND
26 VCC P | Digital power supply
27 CS I Serial communication chip select
28 SDA I/O | Serial communication data input/output
29 SCL I Serial communication clock input
30 HSYNC I Horizontal sync input
31 VSYNC I Vertical sync input
32 DCLK I Clock Input:
33 D7 I Data Input: MSB
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34 D6 I Data Input:
35 D5 I Data Input:
36 D4 I Data Input:
37 D3 | Data Input:
38 D2 I Data Input:
39 D1 I Data Input:
40 DO | Data Input: LSB

I: Input; O: Output. P: Power. I/O input/output C: Capacitor pin. P/l: power / input.
Note: Definition of scanning direction. Refer to figure as below

Left—HF—-—- B

, H- Rlght
I
N ~ |
I
Find0 ! inl
Down
3. Absolute maximum ratings
Item Symbol Condition Min. Max. Unit Remark
Vee GND=0 -0.5 7.0 \ Digital Power Supply
AVpp AVgs=0 -0.5 7.0 \ Analog Power Supply
Power voltage
PVpp PVss=0 -0.5 7.0 Vv Charge Pump Power Supply
Input signal i i
voltage Data 0.3 3.6 \Y
Input signal | ycom 29 | 52 v
voltage . : VCOM DC Voltage
Operating . )
Topa - 0 60 C Ambient temperature
temperature
Storage Tstg - -25 70 C Ambient temperature
temperature
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4. Electrical characteristics
a. Typical operating conditions (GND=AVss=0V)
Item Symbol Min. Typ. Max. Unit Remark
Vee 2.7 3.3 3.6 \ Digital Power Supply
Power Voltage AVpo 3.0 3.3 3.6 % Analog Power Supply
PVpp 3.0 3.3 3.6 V | Charge Pump Power Supply
Output H Level Von Vce-0.4 - VCC V
Signal Voltage| | | eve | v, | GND | - |GND+0.4| V
Input H Level Vin 0.7xVcc - Vee \Y
Signal Voltage| | | gyel | v, GND | - | 08Ve | V
Veac 54 5.8 6.4 \ \
VCOM Voltage
Vepe 0.3 0.5 0.7 \ \
DRV output voltage Vbrv 0 - - Vee v \'%
Analog stand by current Ist - - 100 uA DCLK is stopped

Note 1: A build-in power on reset circuit for PVpp and V¢ is provided within the integrated LCD driver IC.
The LCD module is in power save mode in default, and standby releasing is required after V¢c
power on through serial control. Pleaser refer to the register STB setting for detail.

b. Current characteristics (GND=AVss=0V)

Parameter Symbol Condition Min. Typ. Max. Unit Remark
Input Current .
I Pin 26 Vee=3.3V -- 2 4 mA
for Ve voo )| Veo FooLk=24.54MHz
Input Current . (UPS052)
for AVDD |AVDD(P|n 25) AVDD=3.3V -- 2.5 3 mA Other registers
are default
R T 1ooo(Pin 19)| PVpp=3.3V | - 8 10 mA setting
DD
Output H Level IOH - 400 - uA
current L Level IoL - -400 - uA
Ag;"ggrf;rt'd Inst AVpo=3.3V | - 50 100 UA
— DCLK is stopped
Dgi’/”;'} sendl g Vee=3.3V : - 100 UA
DRV Output VCC =3.0V
current lory DRV = 0.7V ) 10 mA
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c. LED driving conditions
Parameter Symbol Min. Typ. Max. Unit Remark
LED current I 25 28 mA
LED voltage \'A - 3.8 4.4 4 Note1

Note 1 : Typical LED voltage : 3.2V/pcs,FB=0.6V, LED voltage: V. =3.2+0.6=3.8V . Refer to

application circuit .
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4. AC Timing
a. Digital Signal AC Characteristic
Parameter Symbol Min. Typ. Max. Unit.
DCLK duty cycle Tewh/Tewl 40 50 60 %Tcph
Data set-up time Tdsu 12 - - ns
Data hold time Tdhd 12 - - ns
: Teph
! Towh | | Tewl! |
70% | i | 70% 70%_
! N 7 / | !
, Tdsu_!Tdhd
DIN 70% 7i‘<—>:<—>i70% ! :

/1
Sk First data >< 2nd data >< ><_ >< Last data >7
30%

' 30%
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b. UPS051 Timing conditions
Parameter Symbol| Min. Typ. Max. Unit. Remark
DCLK Frequency 1/tboLk 8 9.7 12 MHz
Period tH 580 616 649 DCLK
Display period thaisp 480 DCLK
HSYNC Back porch thop 84 100 115 DCLK Note 1
Front porch thip 0 36 - DCLK
Pulse width thew 1 20 50 DCLK
Odd
Period ty Note 4 | 262.5 Note 4 ty
Even
. . Odd
Display period tudisp 234 ty
Even
Odd 11 18 24
VSYNC | Back porch tuop t Note 2, 3, 5, 6
Even 10.5 17.5 23.5
Front porch Odd t 0 4.5 - t
P Even| ™ 0 5 - 5
Odd
Pulse width tysw 1 - - DCLK
Even
Data set-up time tas 12 ns
Data hold time tan 12 ns

Note 1: UPS051 Horizontal back porch time (t,) is adjustable by setting register DDL; requirement of

minimum back porch time and minimum front porch time must be satisfied.

Note 2: UPS051 Vertical back porch time (i) is adjustable by setting register HDL; requirement of

minimum back porch time and minimum front porch time must be satisfied.

Note 3: Both interlace and non-interlace mode can be accepted.

Note 4: The min and max value of VSYNC period is related to Hsync period and Vs back porch.

Note 5: This chip support both interlace & non-interlace mode.

Note 6: Please keep frame over 50 Hz to get the better display quality.
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c. UPS052 Timing conditions
¢ - 1. UPS052 (320 mode 24.545MHz) timing specifications
Parameter Symbol | Min. Typ. Max. Unit. Remark
DCLK Frequency 1/tpcLk 16 24.55 27 MHz
Period ty 1472 1560 1644 DCLK
Display period thaisp 1280 DCLK
HSYNC |Back porch thop 220 252 283 DCLK
Front porch thip 0 - - DCLK
Pulse width thew 1 - - DCLK
Odd
Period ty Note 1 | 262.5 Note 1 ty
Even
Odd
Display period tudisp 240 ty
Even
Odd 11 18 24
VSYNC (Back porch tvop ty Note 2, 3
Even 10.5 17.5 23.5
Front porch Odd t 0 4.5 - t
P Even VP 0 5 - 5
Odd
Pulse width tysw 1 - - DCLK
Even

Note 1: The min and max value of VSYNC period is related to Hsync period and Vs back porch.
Note 2: This chip support both interlace & non-interlace mode.
Note 3: Please keep frame over 50 Hz to get the better display quality.

c - 2. UPS052 (360 mode 27MHz) timing specifications

Parameter Symbol | Min. Typ. Max. Unit. Remark
DCLK Frequency 1/tpcLk 16 27 27 MHz
Period ty 1620 1716 1809 DCLK
Display period thaisp 1440 DCLK
HSYNC |Back porch thop 220 252 283 DCLK
Front porch thip 0 - - DCLK
Pulse width thsw 1 - - DCLK
Odd
Period ty Note 1 262.5 Note 1 ty
Even
Odd
Display period tudisp 240 th
Even
Odd 11 18 24
VSYNC |Back porch tvop ty Note 2, 3
Even 10.5 17.5 23.5
Front porch Odd t 0 4.5 - t
P Even VP 0 - - "
Odd
Pulse width tysw 1 - - DCLK
Even

Note 1: The min and max value of VSYNC period is related to Hsync period and Vs back porch.
Note 2: This chip support both interlace & non-interlace mode.

Note 3: Please keep frame over 50 Hz to get the better display quality.
ALL RIGHTS STRICTLY RESERVED. ANY PORTION OF THIS PRPER SHALL NOT BE REPRODUCED, COPIED,
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d. CCIR656 Timing conditions
d - 1. CCIR656 timing specifications
Parameter Symbol | Min. Typ. Max. Unit. Remark
DCLK Frequency 1/tpcik 16 27 27 MHz
Period ty 1620 1716 1809 DCLK
Display period thaisp 1440 DCLK
HSYNC [Back porch thop 241 273 304 DCLK
Front porch thip 4 4 4 DCLK
Pulse width thew 1 - - DCLK
Odd
Period ty Note 1 | 262.5 Note 1 ty
Even
) ~|Odd
Display period tudisp 240 ty
Even
Odd 11 18 24
VSYNC |gack porch tubp th Note 2
Even 10.5 17.5 23.5
Front porch Odd t 0 4-5 - t
P Even VP 0 5 - "
Pulse width Odd tysw 1 - - DCLK
Even

Note 1: The min and max value of VSYNC period is related to Hsync period and Vs back porch.
Note 2: Please keep frame over 50 Hz to get the better display quality.

DCLK I_I__||__||_||_|

(27MHz)

D[7..0] invalid Data (e onemmf o f ek o Yo ) T Y o o )
) 720 CCIR valid data | B

I~ >l

CCIR656 Data input format
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d- 2. CCIR656 decoding
FF 00 00 XY signals are involved with HSYNC,VSYNC and Field

XY encode following bits:

F=field select

V=indicate vertical blanking

H=1 if EAV else 0 for SAV

P3-PO=protection bits

P3=V®H P2=F®H P1=F®V PO=F®&V®H

Mrepresents the exclusive-OR function.

Control is provided through “End of Video” (EAV) and “Start of Video” (SAV) timing references.
Horizontal blanking section consists of repeating pattern 80 10 80 10

XY

D7(MSB) D6 D5 D4 D3 D2 D1 DO(LSB)

1 F v H P3 P2 P1 PO

d- 3. CCIR656 to RGB conversion
R=1.164 (Y-16) +1.596(Cr-128)
G=1.164 (Y-16) -0.813(Cr-128)-0.392(Cb-128)
B=1.164 (Y-16) +2.017(Cb-128)
Where Y: 0~255 Cr: 0~255 Cb:0~255

d- 4. CCIR656 Vertical Timing Format (NTSC)

Line 4 i Line 1(V=1) |
Filed 1 Blanking | Nﬁrlxrllger o (EEV) (SEV)
(F=0) _—— Line 23(V=0) 41232 (1) 1 i 8
ODD Active Video 23262 0 0 1 0
Line 266 —— Line 263(V=1) ™ 563265 | 0 | 1 | 1 | 0
. Blanking 266-285 1 1 1 | 0
F(‘;i)z — Line 286(vo0) L2865 | 1T [ 0 | 1 [0
Even Active Video
Line 3 —— | Line 525(V=0)
H=1 H=0
EAV SAV

ALL RIGHTS STRICTLY RESERVED. ANY PORTION OF THIS PRPER SHALL NOT BE REPRODUCED, COPIED,
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F H \Y%
1 Even Field EAV Blanking
0 Odd Field SAV Active Video
e. YUV Timing
e - 1. YUV 640 timing specifications
Parameter Symbol| Min. Typ. Max. Unit. Remark
DCLK Frequency 1/tpcik 16 24.545 27 MHz
Period tH 1472 1560 1644 DCLK
Display period thaisp 1280 DCLK
HSYNGC |Back porch thop 220 252 283 DCLK
Front porch thip 0 - - DCLK
Pulse width thew 1 - - DCLK
Odd
Period ty Note 1 262.5 | Note 1 ty
Even
) ~|Odd
Display period tudisp 240 th
Even
Odd 11 18 24
VSYNC  |Back porch tubp ty Note 2
Even 10.5 17.5 23.5
Front porch Odd t 0 4.5 - t
P Even VP 0 5 - "
Odd
Pulse width tysw 1 - - DCLK
Even

Note 1: The min and max value of VSYNC period is related to Hsync period and Vs back porch.
Note 2: Please keep frame over 50 Hz to get the better display quality.
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e - 2. YUV 720 timing specifications
Parameter Symbol| Min. Typ. Max. Unit. Remark
DCLK Frequency 1/tpcik 16 27 27 MHz
Period ty 1620 1716 1809 DCLK
Display period thaisp 1440 DCLK
HSYNGC |Back porch thop 220 252 283 DCLK
Front porch thip 0 24 - DCLK
Pulse width thew 1 20 50 DCLK
. Odd
Period ty Note 1 262.5 Note 1 th
Even
) ~1Odd
Display period tugisp 240 ty
Even
VSYNC  |Back porch Odd to n 18 24 th Note 2
Even P 10.5 17.5 23.5
Front porch Odd t 0 45 - t
P Even VP 0 5 - i
Odd
Pulse width tysw 1 3 200 DCLK
Even

Note 1: The min and max value of VSYNC period is related to Hsync period and Vs back porch.
Note 2: Please keep frame over 50 Hz to get the better display quality.

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.



'dd00 SOINOYLdO NY WOH4 NOISSINd3Id
LNOHLIM SWHOH4 HIHLO ANV OL d3WHO4SNVHL HO ‘d31d0O ‘d30NAO0Hd3H 39 LON 11VHS H3dHd SIHL 40 NOILHOd ANV "G3IAHISIH ATLOIHLS SLHOIH 1TV

(101 =13S) 1eubis jeluoziioH Induj (ZHN S'¥2) g dpow ANA

<

%_9;

>

BIep plleAy|

&&

il iginly/any

—

T 63 o 69 6 3 € O (=

elep pljeAu| eed

xJODw

T

Qnsa

U e

H)

ONASH

(1LL0 =13S) 1eubis |euoziioH Induj (zHN S°¥2) V @pow ANA

%_EH

BIEP pI[RAU]

%ﬁ

iRy AR iyl

xJODH

—

eJep pifeAu eled

/
mmo>me©‘_Ox \W X €A XN‘_OX cA XNQOX LA Xo\_ox O0A Xono

iy

>

<

Qnsw

[ y10q

ONASH

H)

UOISION



'dd00 SOINOYLdO NY WOH4 NOISSINd3Id
LNOHLIM SWHOH4 HIHLO ANV OL d3WHO4SNVHL HO ‘d31d0O ‘d30NAO0Hd3H 39 LON 11VHS H3dHd SIHL 40 NOILHOd ANV "G3IAHISIH ATLOIHLS SLHOIH 1TV

(OLL =73S) leubis [euoziioH induj (ZHNZZ) G @pow ANA

%_9;

<

>

BIEP Pi[BAU]

&&

elep pljeAu| eed

o)) Yoo ) e e (oo

gy aliinsyaiinnnnnnniyannis
.uv_._oo“. ) dauy ”
- ONASH
H suy
(001 =13S) 1eubis [euoziioH induj (ZHIN 22) V¥ apow ANA
) dsipu) .
BIEP PI[BAU| mK>XwEoX|\DA €A Xeox 2A XNSX LA Xeox 0A X%o BIEP PI[BAU| Eied

eﬁ

UL
]

UL/ LU LU LT

104y

Qnsy

[ y10a

ONASH

!

msuy

UOISION

abed



Version : 04

Page : 22/ 56

5. Charge Pump Structure

vCcC

:Switch

VLED( 5.5-10V)

PWM
Driving output

'

FB P

u]
Normallyopen

FB.N

PWM
Powerinput r
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and T 1 o )
regulator
FRP g Liie J_
cs8
VCoMDC —|_
vcoMDC 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.



'dd00 SOINOYLdO NY WOH4 NOISSINd3Id

LNOHLIM SWHOH4 HIHLO ANV OL d3WHO4SNVHL HO ‘d31d0O ‘d30NAO0Hd3H 39 LON 11VHS H3dHd SIHL 40 NOILHOd ANV "G3IAHISIH ATLOIHLS SLHOIH 1TV

0¥YNOD

DONOULTMAN—

T

I

o
[a]

ymoar) uonedlddy AL AT [PWRIXY + AAAYV WX

T T

= £ Ao AOLANL
Gz/in AQL/ANL 0£0 wyo o0ck S 690
AGZANL
neo | e I SI¥D /._.\ /._.\ L |
TAAAA
) i A9LANL AV | vHrO 20N £ASAAA
L_“ n L.“ 60D _ 8010 | |_ |_
A9LANL ASeAnt SIUIA OVOA hﬂr“ I_m
dzo dro
4870} _ €0 | | AOLANL
WLO NED = = 890 AOL/ANL
_ A9LANT nolJfE = = 795
519A HOA AQLANL AQLANL wyo 0z} €11 m
20v0 | 90v0 _ 01¥D /._\ [it%e) L
aany ~ M Hencaan
dio dgo
anod
CIIA LIUIA =
wyo 0Z+ 041
- AOLANL —AUAAS—
._“ G590 AOLANL
A9LANL - I v99
L 4“ L _
i2ro aand A ATeneaan
- wyo 0zk +11
1OA v
802y
(spoyzes gdT) 0011ATIXzZ
M a4 =
L02y _ N3 R
WOON L —NOJ9— 7 ISNISA aND |-£
Qo1 uo uT PTING qFT epouY a3 | g | A XTI
A9L/ANL Y DE0LHA 201N
n_m_mm_ HHA £AEAAN
odoA 00+@31 ) )
Fnot e
ez 500 0CT dIXD
s024 /_\ ni
- OWOIIWAS 0%
PAgREN
= SAAAST
aanvy spouy 31 .
iS4 HNZy 0011 Sp—-
oora \ﬁ
Joums EAEAAAN
1INJJ1D 90Us.I9)3Y 9
96 /€2 abed
70 UOISIBA



'dd00

SOINOH1dO NV WNOdd NOISSINY3d

LNOHLIM SIWHOH4 HIHLO ANV OL d3WHO4SNVHL HO ‘d31d0O ‘d30NA0HdIH IGIFONAFISHIEIDUIOBIP 140N O HE R B ANY I INHAM IS FEORT HIHISSISEKD |H 1TV

9YI[ ABM IO POT JOU ST AU JT "ATUO 90URIJAI 0] ST JINOILO uonedijdde oy ], *os10U YI] dABM pUB

IMAIr) uonedddy LA AT [BuIRu]

+ AJAYV [BURIXH

0¥NOD

OONOLTON

AJUQTOIIJO $109JJ9 [[14 SonsLIo)oeIeyd Jusuodwos pue sxajowrered (001 T/001D/002d) T/D/d INM 210N

}

hr_u
L

= = AOLANL AOLANL
0.0 I_I 690
) AGZANL A9LANL wyo 0gk S
A9LANL GPO
j28%e} O0A E€AEAAA
070
= dvo EIUIA OVOA = =
A NED AOLANL
A/QHNL = = 890 AOLANL
(8%} I_I 190
0FO A9QLANL A9L/ANL wyo 0zk €1
[o]8%6} L0
HOA deo danv EAEAAA
= anosd
= — WA HUIA =
NZD wyo 02k 011
AQLANL A9LANL
° I_I vz AOL/ANL
484 60r0 s0zy 590 AOLANL
1 I_I 90
- ' ,llc(r\r\\|l_\
OTOA
NLO 8 aand E€AEAAA
AQLANL wyo ozk L1
= L0v0
1
di0
AQLANL aoT uo uT prIng ai’l =
[Fize] =
_ oL -1
= 00+a=1 M0e o02H
TOA VYO S191ININA
te} Ada
€M s
Mk epouy 37 ) %@ MS
2024
INOOA AOHINLO0 001D
= NO.Y-aNY03L
n =
A9L/ANL Y 9E0LHA HNZY
EEE] LYA 0011
&0 INYOVYS AOLANL
2dDA 20 40]
@ .\ M s
Mee DN Y
o2y il
% aanvy
AdAv QOHTK/W
96 /ve abed
0 UOISIBN



1NOHLIM SINHO4 H3HLO ANV OL d3NHO4SNVHL 4HO

ymoar) uonediiddy D INODA Tewrduy

AJAV [PuI)xy
O0YNOO
P
2h— WNOOA
el OIOA
pl— I9A
Glb— d¥d
of—  W¥D
b HOA
gl ddd4
6| — OVOA
ok Jul
b déo
i WNeg
el ——— CclIA
[ N - [+ N
Gl b——  Wed
9l LIUIA
L f—do
g f————— D
6L f——  dNOd
02— QdaAd
e e —
(44
2 ano
[ D - = R
Gglb—  ddaanv
gl aNo
/2 OOA
eg)— SO
6z |—  vas
0e 108
ie SUASH
ze | oufsp
| —
€
Mm | 9od
g )— od
o3 E— 1
gg fb—— €40
e )— c¢d
oy b 1d
oa
er

'dd00 SOINOYLdO NY WOH4 NOISSINd3Id
‘d31d0O ‘d30NA0HdIH 39 LON TIVHS HIdHd SIHL 40 NOILHOd ANV "A3IAHISIYH ATLOIHLS SLIHDIH 11V

Kyienb Ae[dsip pue ASUIOIJJo 159q 198 03 s1jaweted DY Isnlpe asea[d ‘Snoriss

ST 9SIOU 9YI] 9ABM IO POJ 10U ST AQUSIONJA JT "AJUO 90USIJAI 10 ST NI uonedijdde oy, “ostou oyI] aALM

AGe/inL
SO

L

EIWIA

A9HINL

—
=

E
>

<
B

ASe/inL
ey

\_3{

HOA

9G /G2
¥0

puB ASUSIOIIJe S109FJ0 [[IM SONSHIa)oRIeyd jusuodwod pue siajowered (00T T/001D/002) T/O/d INAA PI10N

AOL/NL AOLINL
0.0 I_I mwol_l
99N AAAS 56
wyo 0zl S11
AOL/ANL AOHANL
890 I_l 190
— aanvy TAAXST aoe
A9LANL wyo 02k €11
= anod
487} =
wyo 02k Ok I_l
OVOA T AR
ve AOL/ANL AOL/ANL
) 8024 590 ¥90
CE] _
A9L/NL = aand AT aee
010 aoT uo ut | wyo 0zt k11
pTITE qET —
not
Moe 0024
ZWIA SOPO  819lINNA
10 Ada
00La3 | erisd
opolly a1 ™S
oota
AOLANLO'0 001D
230N NO.LY-aN¥03.

("LX)AO/4NL

&vo(_\
T

19A
WNODA

ddd

ASL/ANLY 22O

abed

UOISION

INVODVYS

HN.y

0011
AOL/ANL

€0¥0
-\l'l -




'dd00 SOINOYLdO NY WOH4 NOISSINd3Id

LNOHLIM SWHOH4 HIHLO ANV OL d3WHO4SNVHL HO ‘d31d0O ‘d30NAO0Hd3H 39 LON 11VHS H3dHd SIHL 40 NOILHOd ANV "G3IAHISIH ATLOIHLS SLHOIH 1TV

32 uonedddy AL AT [BUIRIXH
"opowr AV [BUISIUL 9ST UYA T, 01 138 0} dAeY (NHAUAY) S 19 1L JISISY : 9JoN

+ AV [euI)u]
AGe/N| A9HANL _ _
W20 [ize) GIv0 ~L~ = =
) ) ASL/ANL A9LANL I8 0)
0YNOD T I 60v0 80¥0 AOL/NL AOLNL
! A9LANL ASZANL SIUIA OVOA 0.0 690
z INODA ~ dzo ard wyo 0gk S
e omn— Ahze) £1r0
v TOA IO INED = = O0A eAEAdA
4 dvD A9LANL NILINL
9 ) DTOA HOA A9LANL A9LANL
7 HOA L0v0 90vD oo ~L~ [§i7e)
g EEE]
6 DVOA dro dg0
o1 SIUIA aNod
L d€d CIA LIUIA =
2l €0 = wyo ozt 0L
o1 CWIA T =
ol d20 oun AOLANL AAAS
20 n AOLANL G99 AOLANL
Ww HUIA NSHATE 890 _ 90
Lt di9 l2v0 ==1
sl NED 4
61 aNno aand AAAS SASAan
0z adAd o8 adav wyo ogh L1
1z A"d
p ®pouy (1 = v
s ano 80z
ve a4 (epoyjzed quET) 0041AIXZ _
aanvy a4 =
ML
) E— 1024 R r—n R -
62 vas INOOA @d71 uo Ut pIIng gaT 9 I
pos T10S . 2017
P QUASH
— oukspA .
28 ours ASL/ANLY DEOLHA EAEAAA
oo M10a
e £0 dud LHA ooLa - -
ce Mﬁ 020 SAOA e oL =
I 1 €
wm L ¥d S0¥0 0CT QIXD
- eq & n
¥ zd 2z I_l OWOLIWAS _ £0v0
op ———2td— S0cd * UosT —
0d apouy g1 . )
[N eriSd HNZY 0041 Sp—-
39 00l \ﬁ
goymg EAEATA
9G /92 abed
0 UOISIBA



'dd00 SOINOYLdO NY WOH4 NOISSINd3Id

LNOHLIM SWHO4 H3HLO ANV Ol A3INHO4SNVHL HO ‘a31d0D ‘d30NA0Hd3Id 39 LON TIVHS H3IdHd SIHL 40 NOILHOd ANV "d3IAHIS3H ATLOIHLS SIHDIY TV
9pow AV [PUIAUI 35N UAYM T, 03 138 0) aarY (NIAAAY) S 11 1.L 191139 1T 90N

AJIrenb AB[ASIp puB AOUSIONJS 1S9q J95 0} s1ojowered T ISnIpe ased[d ‘SNOLIdS ST aSIoU

1IMdar) uonedddy AL (T [BUIU]

+ AJAYV [eutdju]
0¥NOO
—_—
zl_———NOOA
el — OIOA
pl— IOA
gl — dvD
9l —— APD
sl — HOA
gl ——dHd
6l——— OVOA
or |— 1l
b l——  deo
2l b——— WO
el |- —— CcMIA
ppl_— ded
gL bo— WO
of fo—— —HUA
Jb_— did
gL f——0 WIO
6l f— ——anNoad
0g|——— daAd
2| ————Add
2 | __epouy g7
g l——— QdNO
pel— 84
Gg l—m ————adAYy
gzl ——  ANO
Jjel——— OOA
gzl ——— SO
| _ vas
T s —
el —— ONASH
2 ONASA
o 3100
ve f-———244
gef—— 90
ogf——— ad
)b ¥a
gel———€a
6 bo—8—2d
e
er

OYI] 9ABM IO POS 10U ST AQUSIOIYJO J "A[UO 90URIJAI JOJ ST JINOIIO uonesrdde oy, “os1ou oY1 9ABM PUB

KOURIOIIJQ $109JJ0 [[IM SOTISLIjoRIRyd Jusuodwod pue siajeuwrered (001 T/001D/002d) 1O/ INAA T 19N

)
A9L/INL
8070 o
A9L/INL = = = =
- — T T
= dvo 6070 AGe/InL A9L/INL
oun | %) AOL/INL AOL/INL
AOL/nL NED d2o 4876} 0.0 690
890 A9EINL ) wyo 02k GH1
90%D @_\f% =
AQL/INL ul OVOA 20A
SIUIA EAEAAA
aanv deo L0¥0 ve
) = = aNod
= - a1 80c o AQL/NL
= A9L/INL w
AGZ/In} I 01r0 LyD 4o 02t 011
A9L/INL a4 T AOL/INL
Jtce)
2o T 590 >wm_wm§
CIUIA LIUIA
HOA OTOA
N aand SASAaA
|_|| @dT uo ut prINng Q41 = wyo ock LT
{_\\6::: ‘ noL |“_|
= 001a31 3C'S oozy
[Figo)
W SOYOD  gL9LNINA
eris4 o hea
1O
M apouy a3 q‘ MS T
2024 o
INOOA WNOZP-gNy03Z  Aokinioo 00k
A9L/ANLY DEOLHA HN.y ui
al_ LHA 0011
02rD INYOYS AOL/INL
DADA £0v0
o \\III
7 v
ez T T
s0zH Nt
L % Qanv
0N
Uanms
9G//2 abed
0 UOISIBA



'dd00 SOINOYLdO NY WOH4 NOISSINd3Id

LNOHLIM SWHOH4 HIHLO ANV OL d3WHO4SNVHL HO ‘d31d0O ‘d30NAO0Hd3H 39 LON 11VHS H3dHd SIHL 40 NOILHOd ANV "G3IAHISIH ATLOIHLS SLHOIH 1TV

ymoar) uonediddy D@ IWODA Teusdyuy

o
=
P4
3

+ AV [BuU]

ODONOWOTON—

90¥0
—

"5poW AV [PUIDIUI 35N USYM [, 03135 03 dAeY (NHAAAY) § 1 1.1 115139 7 310N

Ajifenb AedSIp pue AOUSIOIJJD 1S9q 193 0) sIdjaweIed T Isnlpe aseo[d ‘SNOLISS SI dSIOU

OYI] 9ABM JO POS 10U SI AQUDIDIIJS JT "AJUO 99UIJAI J0J ST 3Inoao uonedrdde oy, “osiou oY1 9AeMm pue

KoUua1o13Je S1093J0 [[14 sonsLIjoeIeyd jusuodwos pue sisjowered (0017T/0012/002) T/D/d INMJ T 210N

=}

i

AGe/nt

1
13

=

A9HINL

AOL/ANL
890

Ik

L

AGe/int

AN

H

[

A

9G /8¢

ASLNL
14

oV

A9L/inL
0O

1

—

Ve
80cd

)
d

aoT uo ut
pTTNg QET

00Ld3"

210N

("ZXA0L/NL
12¥0

S

TOA
INOOA

ddd
ASLANLY  2evD

abed

UOISION

opoUy T

AOHANL ’ AOLINL ’
00 690
T T
oTCQ(CJﬂ.m_
wyo 0zh S
anod
AN =
Wwyo 0zt 041
TAAANS
AOLANL AOHINE
mwol_l %ol_l
wyo 02k 11
ol

3¢'G ooed

AOL/INLO'0 001D

HNZY -
0011

WNO0Z¥-aNy03.

INVOYS AOKANL
movolﬁ
P —
\ﬁ, aanv
Jonms



Version : 04

Page : 29/ 56

7. Serial Interface & Register Table
a. Serial Interface format

csS _x 50%

“— tso

3

SDA
Item Symbol Conditions Min Typical Unit

, tso SCLto CS 120 ns
Data Setup Time o SCL to SDA 120 ns
, tho SCLto CS 120 ns

Data Hold T
ata Fold Time th SCLtoSDA | 120 ns
twiL SCL pulse width 120 ns
Pulse Width twin SCL pulse width 120 ns
two CS pulse width 1000 ns

b. The configuration of serial data at SDA terminal is at below
MSB LSB
D15 | D14 | D13 | D12 | D11 [D10| D9 | D8 [ D7 [ D6 | D5 | D4 | D3 | D2 | D1 | DO
Register address R/W DATA
Note: R/W = ‘0’ =» Write mode  R/W = ‘1" =» Read mode

b1 — Write Mode waveform

— —

D15|D14|D13|D12| ‘0’ |D10| D9 | D8 |D7 | D6 | D5| D4 | D3| D2 | D1 | DO

T L L

b2 — Read Mode waveform

o —

«— Write Mode —i«— Read Mode —

D15|D14|D13|D12| ‘1’ |D10| D9 | D8 [ D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

UL
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c. Register parameters
No ADDRESS R/W CONTENT
D15 | D14 | D13 | D12 | D11 D[10:8] | D7 D6 D5 D4 D3 D2 D1 DO
RO 0 0 0 0 W X X X X X GRB STB SHDB SHCB
R1 0 0 1 0 w X X X Reserved Reserved | PFON | Reserved
R2 0 1 0 0 w X X X X X FTO VSET u/D SHL
R3 0 1 1 0 w X X X X PALM PAL SEL
R4 1 0 0 0 w X X X X DDL
R5 1 0 1 0 W X X X OEA HDL
R6 1 1 0 0 W X X X X X X VCSL
R7 | 1 | 1|1 ] 0w X X X X GAM | Rese | v\ N6 | AVGY | Reserved
SEL rved
TO 0 0 0 1 w X AVDDADJ PDTY FBV2 FBVA1 FBVO
T 0 0 1 1 w X X AVG AVDDEN T352 ‘ CONST
T2 0 1 0 1 w X X VDCEN VCOMDC
T3 0 1 1 1 W X X BRADJ
T4 1 0 0 1 W X X X X ‘ X X ‘ Reversed VNSEL
T5 1 0 1 1 W X SAT HUE
T6 1 1 0 1 R X Reserved
Note 1: Please keep all the Reserved register at “Default Value” to avoid abnormal display.
Note 2: Register T6 is read only.
c1 - Default register settings
No | D15 | D14 | D13 | D12 | D11 | D[10:8] | D7 D6 D5 D4 D3 D2 D1 DO
RO 0 0 0 0 R/W X X X X X 1 1 0 1
R1 0 0 1 0 R/W X X X 0 0 0 0 0 1
R2 0 1 0 0 R/W X X X X X 0 0 1 1
R3 0 1 1 0 R/W X X X X 0 0 0 0 1
R4 1 0 0 0 R/W X X X X 0 0 0 0 0
R5 1 0 1 0 R/W X X X 0 0 0 0 0 0
R6 1 1 0 0 R/W X X X X X X 1 1 0
R7 1 1 1 0 R/W X X X X 0 0 0 1 1
TO 0 0 0 1 R/W X 0 0 0 0 0 1 0 0
T1 0 0 1 1 R/W X X 0 0 0 1 0 0 0
T2 0 1 0 1 R/W X X 0 1 0 0 0 0 0
T3 0 1 1 1 R/W X X 1 0 0 0 0 0 0
T4 1 0 0 1 R/W X X X X X X 0 0 0
T5 1 0 1 1 R/W X 1 0 0 0 1 0 0 0
T6 1 1 0 1 R X Reserved

“X” => Don’t care.

ALL RIGHTS STRICTLY RESERVED. ANY PORTION OF THIS PRPER SHALL NOT BE REPRODUCED, COPIED,
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d. Detail Register Description
d1. Register RO
Address Bit Description Default
Bit3 (GRB) Global reset.
Bit2 (STB) Standby mode setting.
0000 [3-0] Bit1 (SHDB) DC-DC converter shutdown setting. 1101b
Bit0 (SHCB) Charge Pump shutdown setting.
Bit3 | GRB function
0 The controller is resets, the charge pump and DCDC is off.
Reset all register to default value.
1 Normal operation. (default)
Bit2 | STB function
0 T-CON, source driver and DC-DC converter are off. All
outputs are High-Z.
1 Normal operation. (default)
Bit1 SHDB function
0 DC-DC converter is off. (default)
1 DC-DC converter is on.
DC-DC controls by STB and power on/off sequence.
Bit0 | SHCB function
0 Charge Pump converter is off.
1 Charge Pump converter is on. (default)
Charge Pump controls by STB and power on/off sequence.
d2. Register R1:
Address Bit Description Default
Reserved Reserved
Reserved Reserved
0010 [5..0] | Bit1 (PFON) Pre-filter setting. 00_0001b
. Select Delta or Stripe mode for Data
Bit0 (D/S) arrangement.

Bit1 Pre-filter setting.
0 Pre-filter off (default)
Pre-filter on

—_

Bit0 | D/S function

Stripe mode. Q1H always stays High.

Data alignment always odd line.

Delta mode Q1H toggles each line. Data alignment switches
between Odd/even lines. (default)

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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d3. Register R2:
Address Bit Description Default
Bit3 (FPOL) _FRP source dr!ver polarity inversion polarity
inversion selection.
Selects between internal or external
0100 [3..0] | Bit2 (VSET) references for gamma correction. 0011b
(For Test only, please keep this bit L)
Bit1 (U/D) Vertical shift direction selection.
Bit0 (SHL) Horizontal shift direction selection.

Bit3 | FPOL function

FRP=0 when positive polarity

FRP=1 when negative polarity (default)
FRP=1 when positive polarity

FRP=0 when negative polarity

Bit1 UD function
0 Scan down: First line=G241 - G239 > ... 2> G2 - Last line=G0.
1 Scan up: First line=G0> G2 >...»> G239 > Last line=G241. (default)

Bit0 SHL function
0 Shift left; First data=S640 - S639 - ...-> S2 > Last data=S1.
1 Shift right: First data=S1-> S2 2 ... S639-> Last data=S640. (default)

d4. Register R3:

Address Bit Description Default
Bit4 (PALM) PAL 1/6, PAL1/6,8 selection.
0110 [4..0] | Bit3 (PAL) PAL/NTSC selection. 1_0001b
Bit2-0 (SEL) Input data format selection.

Bit4 | PALM function
0 PAL 1/6,8 Input format. (280 active line).
1 PAL1/6 Input format. (288 active line). (default)

Bit3 | PAL function
0 NTSC Input format (240 active line). (default)
PAL Input format.

—

Bit2-0 | SEL function
000 UPSO051 path, special data format: DDX.
001 UPS052 320RGB 24.54MHz data format. (default)
010 UPS052 360RGB 27MHz data format.
011 YUV mode A 640Y 320CrCb 24.54MHz data format.
100 YUV mode A 720Y 360CrCb 27MHz data format.
101 YUV mode B 640Y 320CrCb 24.54MHz data format.
110 YUV mode B 720Y 360CrCb 27MHz data format.
111 CCIR 656 720Y 360CrCb 27MHz data format.

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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d5. Register R4:
Address | Bit Description Default
1000 [4..0] Bit4-0 (DDL) | Horizontal Data start delay selection. 0_0000b
D4 D3 D2 D1 DO Value Unit
0 0 0 0 0 +0
0 0 0 0 1 +1
0 0 0 1 0 +2
0 0 0 1 1 +3
0 0 1 0 0 +4
0 0 1 0 1 +5
0 0 1 1 0 +6 DCLK
0 0 1 1 1 +7
0 1 0 0 0 +8
0 1 0 0 1 +9
0 1 0 1 0 +10
0 1 0 1 1 +11
0 1 1 0 0 +12
0 1 1 0 1 +13
0 1 1 1 0 +14
0 1 1 1 1 +15
1 0 0 0 0 -1
1 0 0 0 1 -2
1 0 0 1 0 -3
1 0 0 1 1 -4
1 0 1 0 0 -5
1 0 1 0 1 -6 DCLK
1 0 1 1 0 -7
1 0 1 1 1 -8
1 1 0 0 0 -9
1 1 0 0 1 -10
1 1 0 1 0 -11
1 1 0 1 1 -12
1 1 1 0 0 -13
1 1 1 0 1 -14
1 1 1 1 0 -15
1 1 1 1 1 -16
d6. Register R5:
Address Bit Description Default
Bit5-4 (OEA Odd Even advance selection.
1010 [5-.0] Bit3-0 EHDL)) Vertical delay selection. 00_0000b

Bit5-4 | OEA function
00 Display start @HDL delay for Odd and Even field (default)
01 Display start @HDL delay for Odd field and @HDL+1 for Even field
1X Display start @HDL+1 delay for Odd field and @HDL+1 for Even field

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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Bit3-0 | HDL function
HDL3 HDL2 HDLA1 HDLO Value Unit
0 0 0 0 +0
0 0 0 1 +1
0 0 1 0 +2
0 0 1 1 +3
0 1 0 0 +4
0 1 0 1 +5
0 1 1 0 +6
7
0 1 1 1 + H
1 0 0 0 +8
1 0 0 1 -1
1 0 1 0 -2
1 0 1 1 -3
1 1 0 0 -4
1 1 0 1 -5
1 1 1 0 -6
1 1 1 1 -7
d7. Register R6:
Address | Bit Description Default
1100 [2..0] | Bit2-0 (VCOM_AC) | VCAC level adjustment. Step 0.2V/LSB. 110b
VCSL2 | VCSL1 | VCSLO VCAC level Unit
0 0 0 6.2
0 0 1 6.4
0 1 0 5.0
0 1 1 5.2
\Y
1 0 0 54
1 0 1 5.6
1 1 0 5.8 (Default)
1 1 1 6.0
d8. Register R7:
Address | Bit Description Default
Bit4 (GAMSEL) Gamma select function
Reserved Reserved
1110 [4..0] Bit2 (VLNC) YUV vertical line function 0_0011
Bit1 (AVGY) Average YUV interface Luminance Y setting
Bit0 (DMDA) Delta data alignment

Bit4 Gamma select function
0 Non- Linear Gamma (default)
Gamma 2.2

—
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Bit2 | YUV vertical line function
0 Vertical line are 240 (default)
Vertical line are 234
NTSC: 240 lines scaling to 234-skip 6 lines. (1/40)
PAL: 288 lines scaling to 234-skip 54 lines (3/16) @ PALM = ‘H’
280 lines scaling to 234-skip 46 lines (1/6) @ PALM ="l

Bit1 | Average YUV interface Luminance Y setting
0 Only used odd Y sample for YUV conversion
1 Used odd and even Y sample for YUC conversion (default)

Bit0 | Delta data alignment

0 Data alignment by default setting

1 Data alignment please reference UPS052 timing graph II. (default)
(This function disable in UPS051 mode.)

d9. Register TO:

Address Bit Description Default

Bit5-7 (AVDDADJ) | Select internal AVDD voltage
0001 [7..0] | Bit3-4 (PDTY) PWM duty control for DC to DC converter 0000_0100b

Bit2-0 (FBV) FB voltage adjust

Bit 5- 7 | Select internal AVDD voltage

000 3.3V (default)

001 3.5V

010 3.7V

011 3.9V

100 4.1V

101 4.3V

110 4.5V

111 4.7V

Bit3-4 | PWM duty control for DC to DC converter
00 75 %(Default)

01 55 %

10 60 %

11 65 %

Bit2-0 | FB voltage adjust

000 |04V
001 0.45V
010 | 0.5V

011 0.55V

100 0.6V (Default)
101 0.65V

110 0.7V

111 0.75V
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d10. Register T1:
Address | Bit Description Default
Bit6 (AVG) Data alignment to scaling down function select
Bit5 (AVDDEN) Enable internal AVDD
0011 [6..0] Bit4 (T352) Select UPS052 path and input data format for 352 RGB 000_1000b
Bit3-0 (CONST) | RGB contrast level adjustment
Bit6 | Data alignment to scaling down function select
0 Data alignment by DMDA settling (Default)
1 Data alignment with averaged and input data.(R1, (G1+3G2)/4, (3B2+B3)/4
Bit5 Enable internal AVDD
0 Select external AVDD(Default)
1 Select internal AVDD
Bit4 | Select UPS052 path and input data format for 352 RGB
0 SEL setting timing (Default)
1 SEL setting don’t care, input data for 352 RGB(27MHZ)
Bit3-0 | RGB contrast level adjustment
0x0 0
0x8 1.00 (Default)
OxF 1.875
d11. Register T2:
Address | Bit Description Default
Bit6 (VDCEN) Setting FRP output to add DC level
0101 | [6-0 5155 (vCOM DC) | VCOM DC level adjustment (16mV/Bit 010_0000b
Bit6 | Setting FRP output to add DC level
0 External VCOM DC
1 Internal VCOM DC
Bit5-0 | VCOM DC level adjustment
0x00 | 0.188V
0x20 | 0.7V (Default)
Ox3F | 1.196V
d12. Register T3:
Address | Bit Description Default
0111 [6..0] | Bit6-0 (BRADJ) ‘ Brightness level adjustment (4/Bit) 100_0000b
Bit6 | Brightness level adjustment
0x00 | -256
0x40 | O (Default)
Ox7F | +256
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d13. Register T4:
Address | Bit Description Default
Reserved Reserved
1001 [2.0] Bit1-0 (WNSEL) Wide and narrow display select 000b
Bit1-0 | Wide and narrow display select
00 Normal display (Default)
01 Narrow display
10 Wide display
11 Normal display
d14. Register T5:
Address | Bit Description Default
Bit7-4 (SAT) YUV saturation constant adjustment (0.125/Bit)
10111 [7.01 M gi575 (HUE) YUV Hue adjustment (5Deg/Bit) 1000_1000b

Bit7-4 YUV saturation constant adjustment

0x0 0
0x8 1.00
OxF 1.875

Bit3-0 YUV Hue adjustment (5Deg/Bit)

0x0 -406°
0x8 06°
OxF 35 6°

Note: Register T5 is for YUV only.
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C. Optical specification (Note 1,Note 2, Note 3)
Item Symbol Condition Min. Typ. Max. Unit Remark
Response time 6 =0° Note 4, 6
Fall Tf - 30 40 ms
At optimized
Contrast ratio CR viewing angle | 150 250 - Note 5, 6
Top 10 15 )
Bottom -
Viewing angle CR=10 30 35 deg. Note 6, 7
Left 40 45 -
Right 40 45 )
Brightness 6=0 200 250 - nits
White chromaticity shift X 6 =0 (0.27) | (0.31) (0.35)
y (0.29) | (0.33) | (0.37)

Note 1. Ambient temperature =25C.

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 under 25 mA.

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"

llBIaCkll

"White"

, 100%
DT 90% —
Q
S
o
By
©
Q
=
(0
<
g_’ 10% —
o 0%

Ir

Note 5. Definition of contrast ratio:

Contrast ratio is calculated with the following formula.

Contrast ratio (CR) =

1T

Photo detector output when LCD is at “White” state

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

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

‘¥ ” 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.

Center Line

Note 8. CF Arrangement

Dummy Line |E|
Linel |E| l

Line233

Line234

Dummy Line

S478 5480
S1 S2 S3 S4 S5 S6 S476S477 S479
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D. Reliability test items:
No. Test items Conditions Remark

1 |High temperature storage Ta=70C 240Hrs

2 |Low temperature storage Ta= -25C 240Hrs

3 |High temperature operation Ta= 60C 240Hrs

4 |Low temperature operation Ta= 0C 240Hrs

5 |High temperature and high humidity Ta=60C. 90% RH 240Hrs Operation

6 |Heat shock -25°C ~80°C/50 cycle 2Hrs/cycle Non-operation

1200V,200pF(02), once for each terminal

7 |Electrostatic discharge Non-operation

Random vibration:
8 |Vibration (with carton) 0.015G?/Hz from 5~200Hz IEC 68-34
—6dB/Octave from 200~500Hz

Height: 60cm

9 |Drop (with carton)
1 corner, 3 edges, 6 surfaces

Note: Ta: Ambient temperature.
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E. Packing form

eegeomm) /
8000000072

2 Lave
25 UAERS FOR 75 PCS

\_earton
81.01409.003
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F. Outline dimension
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“To avoid applying pressure or stress on the products. These will cause visual defects or luminance
non-uniformity on the lighting area.”
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G. Application Notes
1. Stand-by timing

No DCLK

DCLK
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woe || U1H2H3U4U5H6H7U+U1H2

[l Us e U Uealle ]l o1

Charge Pump
enable

IR R I

| i : :
| v : ]
DIN Valid data X Don't care ) : \ Don’t care Valid data
| L | | | |
: 1 ! | 1 1 1
- ' ! . : :
STB ! Lo ! : : :
i — ) : : :
|
! P ; : : :
T 1 T
FRP enable : : E ! !
! | . /L L |
! \ d 1/ ] [ |
! | ' | 1 1
! 1 \ | 1 1
DC/DC enable ' ! '
| | |
. : ! : ! !
Normal : ' \ | :/ ;
/L
S1~5480 Output X 00h X 3Fh / //i E\ 00h X Normal output
]
l ! ! : !
! 1 ! ! 1
1 )
G1~G240 Normal outpu } 1 { Normal output
| I I
] ] 1
1
1
1
1
1
1
1
1
1

Fig. 2: Stand-by timing diagram

Note 1:During No DCLK, HSYNC and VSYNC can be stopped. But in all other cases HSYNC and VSYNC

must be active.

Note 2: External signal: DCLK, VSYNC, DIN (D0 ~ D7), STB (By register)
Internal signal: DC/DC enable S1 ~ S480 (Source Driver output signal), FRP enable

G1 ~ G240 (Gate Driver output signal) and Charge Pump enable.
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2. Power on sequence

VSYNG nnannnEnERa

DIN

Don'’t care Valid data

1
—

)

i Min: 16 ms

STB

e C e

FRP enable

R .____><___

DC/DC enable

Source Output

00h Normal Display

——eT - - -

Gate Output

Normal output

Charge
Pump enable

B R i i,

Note 1: External signal: Vgc, PVpp, AVpp, DCLK, VSYNC, DIN (DO ~ D7), STB (By register)
Internal signal: DC/DC enable S1 ~ S480 (Source Driver output signal), FRP enable,
G1 ~ G240 (Gate Driver output signal) and Charge Pump enable.
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3. Power off sequence - 1

VCC

PVpp

AVpp

DCLK

U1|_|2|_|3|_|4|_|5|_|6U7J8

VSYNC H

DIN Valid data Don’t care
T

STB

FRP enable

_———f - ______>.<____

DC/DC enable

Normal v
S1~S480 Output X 00h X 3Fh

G1~G240 Normal output

PR ey g R iy E e

Charge Pump
enable

Note 1: External signal: Vg, PVpp, AVpp, DCLK, VSYNC, DIN (DO ~ D7), STB (By register)
Internal signal: DC/DC enable S1 ~ S480 (Source Driver output signal), FRP enable,
G1 ~ G240 (Gate Driver output signal) and Charge Pump enable.
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4. Recommended power on/off serial command settings
In this LCD driver, we must set the command three times during power on. The method of setting must

follow Fig.3, and the three times of command setting must be the same.

Fig. 3 LCD serial command setting during power on

e TTTTETTETTTTITTTTTT

registers re gisters registers
zetting zetting zetting

VLED

Note 1: Under different input timing, the register setting can reference next section.
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4.1. Recommend UPS051 (9.7 MHz) power on/off setting
POWER ON
MAX: 20 msec MIN: 16 ms
VCC/PVpp/AVpp < i
Signal Input DCLK /HSYNC / VSYNC
Data Input Don’t care Normal Operation
RegiSter E: 9 Frames :i
RO OFh
' Turn on DCDC/Charge Pump/ TCON E
R3 00h
: Set to UPS051 ’
POWER OFF
1 Frame
3 7 Frames J‘_’:
VCC/PVpp/AVpp : : :
INPUT DCLK/HSYNC / VSYNC
DATA INPUT Normal Operation Don’t Care
Register i i

RO 08h ////

Turn off TCON / Charge Pump / TCON
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4.2. Recommend UPS052 320RGB mode (24.54 MHz) power on/off setting

POWER ON
MAX: 20 msec MIN: 16 ms
e, |
VCC/PVop/AVpp 2 i
Signal Input DCLK / HSYNC / VSYNC
Data Input Don’t care Normal Operation
Register E: 9 Frames :i
RO OFh
i Turn on DCDC/Charge Pump/ TCON :
R3 01h
E Set to UPS051 mode :
POWER OFF |
1 Frame
! 7 Frames D
VCC/PVpo/AVpp ; b
INPUT DCLK /HSYNC / VSYNC
DATA INPUT Normal Operation Don’t Care
Register E |
RO 08h ////

Turn off TCON / Charge Pump / TCON

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.



Version : 04

Page : 49/ 56

4.3. Recommend UPS052 360RGB mode (27MHz) power on/off setting

POWER ON
MAX: 20 msec MIN: 16 ms
— |
VCC/PVpp/AVpp 2 !
Signal Input DCLK/HSYNC / VSYNC
Data Input Don'’t care Normal Operation
Register E: 9 Frames =i
RO OFh
i Turn on DCDC/Charge Pump/ TCON E
R3 02h
! Set to UPS051 mode !
POWER OFF
1 Frame
! 7 Frames D
VCC/PVpp/AVpp E i i
INPUT DCLK/HSYNC / VSYNC
DATA INPUT Normal Operation Don’t Care
Register E E
RO 08h //

Turn off TCON / Charge Pump / TCON
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4.4. Recommend YUV mode A 640Y 320CrCb (24.54 MHz) power on/off setting

POWER ON
MAX: 20 msec MIN: 16 ms
. PR .
VCC/PVop/AVpp T :
Signal Input DCLK/HSYNC / VSYNC
Data Input Don't care Normal Operation
Register E: 9 Frames >E
RO OFh
| Tum on DCDC/Charge Pump/ TCON E
R3 03h
| Set to UPS051 mode E
POWER OFF
1 Frame
! 7 Frames D
VCC/PVpp/AVpp ; b
INPUT DCLK/HSYNC / VSYNC
DATA INPUT Normal Operation Don’t Care
Register I E
RO 08h //

Turn off TCON / Charge Pump / TCON
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4.5. Recommend YUV mode A 720Y 360CrCb (27 MHz) power on/off setting

POWER ON
MAX: 20 msec MIN: 16 ms
e ,
VCC/PVpp/AVpp E /: : :
Signal Input DCLK/HSYNC / VSYNC
Data Input Don'’t care Normal Operation
Register i: 9 Frames =E
RO OFh
' Turn on DCDC/Charge Pump/ TCON :
R3 04h
: Set to UPS051 mode :
POWER OFF
1 Frame
! 7 Frames :<—>:
VCC/PVpp/AVpp i i i
INPUT DCLK /HSYNC / VSYNC
DATA INPUT Normal Operation Don’t Care
Register E E

RO 08h o

Turn off TCON / Charge Pump / TCON
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4.6. Recommend YUV mode B 640Y 320CrCb (24.54 MHz) power on/off setting

POWER ON
MAX: 20 msec MIN: 16 ms
VCC/PVop/AVpo T |
Signal Input DCLK/HSYNC / VSYNC
Data Input Don't care Normal Operation
Register :: 9 Frames =i
RO OFh
' Turn on DCDC/Charge Pump/ TCON E
R3 05h
I Set to UPS051 mode '
POWER OFF
1 Frame
! 7 Frames D
VCC/PVpp/AVpp i i i
INPUT DCLK/HSYNC / VSYNC
DATA INPUT Normal Operation Don’t Care
Register i i
RO 08h //’/

Turn off TCON / Charge Pump / TCON
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4.7. Recommend YUV mode B 720Y 320CrCb (27 MHz) power on/off setting

POWER ON

MAX: 20 msec MIN: 16 ms

<
9]
Q
Y
<
o
2
>
<
=
[

Signal Input DCLK/HSYNC / VSYNC
Data Input Don’t care Normal Operation
Register i: 9 Frames =E
RO OFh
' Turn on DCDC/Charge Pump/ TCON |:
R3 06h
Set to UPS051 mode :
POWER OFF
1 Frame
! 7 Frames "
VCC/PVoo/AVoo | L
INPUT DCLK/HSYNC / VSYNC
DATA INPUT Normal Operation Don’t Care
Register E E
RO 08h

Turn off TCON / Charge Pump / TCON
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4.8. Recommend CCIR656 mode (27 MHz) power on/off setting

POWER ON
MAX: 20 msec MIN: 16 ms
e .
VCC/PVpp/AVpp E /: : :
Signal Input DCLK/HSYNC / VSYNC
Data Input Don’t care Normal Operation
Register E: 9 Frames ;E
RO OFh
' Turn on DCDC/Charge Pump/ TCON l
R3 07h
Set to UPS051 mode
POWER OFF
1 Frame
! 7 Frames :<—>:
VCC/PVpp/AVpp i i i
INPUT DCLK/HSYNC / VSYNC
DATA INPUT Normal Operation Don’t Care
Register E E
RO 08h

Turn off TCON / Charge Pump / TCON
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5 The Difference between This model and Previous models (A024CN02 VO ~ V8, VA)
a. VCOM DC setting
Because the structure of ASIC is different between the new model and original model,
so AUO suggest customer adjust VCOM DC value from 0.45V%0.2 to 0.5V+0.2 to get best display

quality.

VCOM DC

VCDC
C420
VR1 ’__I | FRP
VR103G 4.7uF/16V
VCOM

Note: The total of resistors for R205 , VR1 and R207 must be between 20K and 50K
b. VCOM Couple capacitor
The original panel structure is Cst on gate and the new model is Cst on common.

To avoid Horizontal Cross Talk, AUO suggest modify VCOM couple capacitor (C420) from 1uF to 4.7uF.

AVDD

VCOM Couple Capacitor
R205
22K

(s2)

VCDC
VR1

VR103G
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c. PWM RC Parameters

AUO suggests fine-tuning PWM RC parameters to get best display performance. If wave like noise
phenomenon happened, please fine-tune RWM RC Parameters. By the way, please modify R208 from

30 ohm to 24 ohm to get 25 mA LED current. About the recommend RC Parameters, please refer the
following figure.

AVDD

C403
——1uf/10V AGAMT

C100 0.01uf/10V 7E04NB-470M

D100
>I SW ﬂ . LED Anode
FS1J3 LED100
Q1
FMMT618 Cc405 | é
R200 30K T~
10uf

FB
R208
‘ % 24 ’
Note: These parameters are for PWM duty

d. ESD Protection

a. AUO suggests always send serial commend to avoid shutdown phenomenon.

b. AUO suggests connect iron shell to system GND to enhance ESD protection ability.
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