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A. General Description
C203RA01.0 is an a-Si type Thin Film Transistor Liquid crystal Display (TFT-LCD) with
AHVA (Advanced Hyper-Viewing Angle) technology.This model is composed of a TFT-LCD,
driver ICs, FPCA, backlight unit and a capacitive touch sensor glass.

B. Features
® 20.3"-inch display
3840 RGB x 720 resolution in RGB stripe dot arrangement
Interfaces: LVDS
AHVA — wide view technology
RoHs compliance
Touch sensor glass
Cover lens
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C.Physical Specifications
1. TFT LCD Panel
NO. ltem Unit Specification Remark
1 Display Resolution dot 3840 RGB(H)x 720(V)
2 Active Area mm 506.88 x 95.04 mm
3 Screen Size inch 20.3"(Diagonal)
4 Dot Pitch um 132 um
5 Color Configuration - R. G. B. Stripe
6 Color Depth - 16.7 M colors
7 Overall Dimension mm 555.01 * 126.98 * 30.31
8 Weight g 1190g +/-10%
9 Display Mode - Normal Black
Note 1: Below figure shows dot stripe arrangement.
A gnd |, TmeTTTmosmmosmosmoooooooes FTTTTmTmmm e 383gh . 38400°
Pixel- Pixel- Pixel- Pixel-
s

720t o
R G B R G- | R G- B R G B
Ling«

Note 2: Below figure shows dot stripe arrangement.

1 Linear polarized

transmitting light

Absorbing axis
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2. Capacitive Touch Panel
NO. ltem Unit Specification Remark

1 Touch Panel Controller - CYAT817AZS98-5BFBA

2 Touch Channel (AA) - RX82*TX16 (RX0~RX81 , TX0~TX15)

3 Sensing Mode - Self and Mutual both

4 Interface - 12C

5 Linearity mm | < £1mm @ ® 8mm copper

6 Accuracy mm | < £ 1mm @ ® 8mm copper

7 Finger separation mm <13mm @ 8 mm copper

8 Multi touch Support 10-point

9 Response time Ms < 30 ms

10 Thick Glove support Mm = 2mm finger to cover

11 Actuation Force N 0.1N~0.3N

12 Finger Touch Range mm =8mm Minimum diameter of

finger supported

3. Lens specification

NO. ltem Unit Specification Remark
1 Glass Material - Corning Gorilla For Automotive Cover lens only
2 Thickness mm 1.3 mm Cover lens only
3 Surface treatment - ARAF Cover lens only
4 Transmission of window % >94% @ 550nm Cover lens only
5 Depth of Layer(DOL) um >45um Cover lens only
6 Compressive Sress (CS) | Mpa >775Mpa Cover lens only
7 Surface Hardness >7H Cover lens only
8 AF (Water contact angle) | deg >110deg Cover lens only

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



AUO-General Version 1.0

Page: 9/35

D. Outline Dimension
1. TFT-LCD Module
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E. Electrical Specifications
1. TFT LCD Panel Pin Assignment
a. TFT LCD Pin Assignment
Recommended Connector: HIROSE FH41-68S-0.5SH
No. Pin Name /0 Description Remarks
1 GND G Ground
2 TH- 0] Thermistor Negative Pin
3 TH+ (0] Thermistor Positive Pin
4 NC N AUO Not Connect
5 LED-6 P Power of LED(-)
6 LED-5 P Power of LED(-)
7 LED-4 P Power of LED(-)
8 LED-3 P Power of LED(-)
9 LED-2 P Power of LED(-)
10 LED-1 P Power of LED(-)
11 NC N AUO Not Connect
12 LED+ P Power of LED(+)
13 LED+ P Power of LED(+)
14 LED+ P Power of LED(+)
15 LED+ P Power of LED(+)
16 NC N AUO Not Connect
17 FAIL_DET o ;I"\cl:gpmsa?te;y/wgﬁg?mn efthn)ormal Signal Detection)
18 Reset I Tcon Hardwave Reset Pin (Default Setting : H)
| rowren | 1[I0 vt o el plih i 16T
20 UDLR I Scan Direction Pin (Default Setting : L) Note 1
21 GND G Ground
22 SCL I Serial Clock Input For 12C I/F
23 SDA I/0 Serial Clock Input For 12C I/F
24 GND G Ground
25 RXOINO- I Negative LVDS differential data input. (Odd data)
26 RXOINO+ I Positive LVDS differential data input. (Odd data)
27 GND G Ground
28 RXOIN1- I Negative LVDS differential data input. (Odd data)
29 RXOIN1+ I Positive LVDS differential data input. (Odd data)
30 GND G Ground
31 RXOIN2- I Negative LVDS differential data input. (Odd data)
32 RXOIN2+ I Positive LVDS differential data input. (Odd data)
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33 GND G Ground
34 RXOCLK- I Negative LVDS differential clock input. (Odd Clock)
35 RXOCLK+ I Positive LVDS differential clock input. (Odd Clock)
36 GND G Ground
37 RXOINS- I Negative LVDS differential data input. (Odd data)
38 RXOIN3+ I Positive LVDS differential data input. (Odd data)
39 GND G Ground
40 RXEINO- I Negative LVDS differential data input. (Even data)
41 RXEINO+ I Positive LVDS differential data input. (Even data)
42 GND G Ground
43 RXEIN1- I Negative LVDS differential data input. (Even data)
44 RXEIN1+ I Positive LVDS differential data input. (Even data)
45 GND G Ground
46 RXEIN2- | Negative LVDS differential data input. (Even data)
47 RXEIN2+ | Positive LVDS differential data input. (Even data)
48 GND G Ground
49 RXECLK- | Negative LVDS differential clock input. (Even Clock)
50 RXECLK+ I Positive LVDS differential clock input. (Even Clock)
51 GND G Ground
52 RXEINS- I Negative LVDS differential data input. (Even data)
53 RXEIN3+ I Positive LVDS differential data input. (Even data)
54 GND G Ground
55 GND G Ground
56 GND G Ground
57 NC N AUO Not Connect
58 VDD P Power Supply Input Voltage (3.3V)
59 VDD = Power Supply Input Voltage (3.3V)
60 VDD P Power Supply Input Voltage (3.3V)
61 VDD P Power Supply Input Voltage (3.3V)
62 VDD P Power Supply Input Voltage (3.3V)
63 VDD P Power Supply Input Voltage (3.3V)
64 NC N AUO Not Connect
65 GND G Ground
66 GND G Ground
67 TP_SYNC 0] For TP used (TP_SYNC output once per each line )
68 GND G Ground

I: Digital signal input, O: Digital signal output, G: GND, Pl: Power input
ALL RIGHTS STRICTLY RESERVED. ANY PORTION OF THIS PAPER SHALL NOT BE REPRODUCED, COPIED, OR
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Note 1 :
UDLR = “L”: Normal Scanning Mode (left-to-right and up-down) — Internal Default Setting

UDLR = “H”: Invert Scanning Mode (right-to-left and down-to-up)

- 0 000--0------0-0------»-»-»-»-»-»-»--»%»%—/ -
E . R e e R e

UDLR = L (Default Panel Setting)

UDLR = H(Scan Direct Invert)

b. Touch Sensor Pin Assignment

Connector=P-TWO, 196542-10041-3

Pin No. Symbol /0 Description Remark
1 GND Ground
2 vVDDD P Power input
3 SWDCLK I SWDCLK
4 SWDIO /0O  [SWDIO
5 INT 0] COMM_INT
6 EXT_START I External start signal LCD display H-sync
7 12C_SDA /O |12C SDA
8 12C_SCL I 12C SCL
9 XRES I Reset
10 GND G Ground

| : input signal , O : output signal , I/O : input/output signal , G: GND , P: power input
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Ir%— Pinl
(Gold finger face down)
Component
X00 X81
RX Y00
(Gold finger face down)
mnl//ﬂ
X TP User Side X
(Sensor side) V1o
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2. Differential Input Data Format
a. Signal DC Electrical Characteristics
Parameter Symbol Min Typ Max Unit Notes
Differential input high i i _
threshold Rxvrh 200 mV | Rxveu=1.2V
Differential input low ) ) _
threshold RxvTL -200 mV Rxvem=1.2V
Input voltage range )
(singled-end) Rxvin 0.7 1.7 \
Input differential voltage [Vip| 200 - 600 mV
Differential Input
Common Mode Voltage Rxvou 10 12 14 v

Single-end Signal
R max
LVDS+ o w—

A
--------------- oo
LVDS-

A

R)(VIN(min)

GND \ 4 A 4 A 4

Differential Signal

Fig. 1 LVDS DC characteristics diagram
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3. AC Electrical Characteristics
a. Differential signal AC characteristics
Parameter Symbol Min. Typ. Max. Unit Remark
Clock frequency RxroLx 87.76 88.92 92.25 MHz
|VID|=200mV
Input data skew margin TRrskm - - 1/4 ul RXVCM =1.2V
Note1
Clock strobe width Tsw 1/2 - - ul
Clock High Time TiveH - 4/(7* RxrcLk) - ns
Clock Low Time TueL - 3/(7* RxrcLk) - ns

Note1.For the Data Skew Margin, “Input Signal Skew + Input Signal Jitter” must be smaller than TRSKM.

A

1/Rxrcik >

>< 1Cycle ><
OO0

RxOCLK+

RxOCLK-

Previous Cycle

KX

A

RxOINO0/1/2/3+
RxEINO/1/2/3+

RxOINO0/1/2/3-
RxEINO/1/2/3-

X

¥

LTLLTS

h
mmm=

TivcH Tec &

o

CLK

L}
. ]
Previous Cycle I

1 Cycle

w

DATA

FETERTHEREREY
FrITErE FYTYTY

[
- "
- "y
- ", e O
i L ., -
-
a1

- -
- ldeal strobe
position

ldeal strobe
position

Bl Lo

r
¥
a
r

"

v Trskm

.
Trasrn Trarm ~ § Taw

N
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4. Fig. 7 Data skew margin Differential Input Data Format

RXOCLK+ \ /
RAOCLK: -/ \
RXOINO +/-  {9_R1 )(0_Ro >§<0_Gﬂ><D_R5><D_H4 % o_ra Xo_rz }o_r1 Xo_ro X(0_c0 Xo_rs )
RXOIN1 +/-  {0.62 ){0_sf )é(o_m X080 X(0_6s )(0_04 Xo0_63 }(0_c2 X0_01)

(o1 X
ExOINZ +/- <0_BS ><0_52 >§<D_DE>< - >< - XU_BﬁXO_EH ><D_EI-3><D_EI2 >{o_|:| EXD_'I.."S
RxOIN3 +/- <0_R? ><0_HG>§< - XG_BI ><0_E|s XD_G?X{]_GE XD_R?XD_RB){ - X

RXE CLK+ \ / |
RXE CLK- / \

RxEINO +/- <E_R1 ><E_FECI \.<E_th ><E_R5 ><E_R4 X E_R3 ><E_Fe2 ><E_Ft1 >‘<E_F'.I:I >
RxEINT +/- <E_’32 <E_G1 <E_B1 ><E_BIZI ><E_G.5 ><E_G4XE_G3 ><E_Gz XE_G1> i

RxEIN2 +/- <E_B3 ><E_Bi’ KE_DEX . >< - XE_ESXE_Bd ><E_El:1 XE_EE) e
BxEIN3 +/- <E_R? ><E_R6 ::( - XE_B? XE_BE XE_G?XE_GE ><E_RT XE_RE)

Fig.2 LVDS input data VESA format
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5. Input Timing Diagram

Ty S

A

Display Data Valid Data Valid Data —

Two Tvs

A
A
N

DE . Thio ! The A S

o oson ——TXTEXED) —enemeen @ - emmme oOE —
RGBEvenDats ———{ 2 ¥ 4 ¥ 6 ) ————————— --------- —_—

Fig. 3. Input Timing Diagram

Parameter Symbol Min. Typ. Max. | Unit. | Remark
CLK Frequency Fcik 175.52 177.84 184.5 MHz
Period TH 3980 4000 4100 CLK
HSYNC Horizontal display area THo 3840 CLK
Blanking Thep + Thrp | 140 160 260 CLK
Period Tv 735 741 750 HS
VSYNC |Vertical display area Tvp 720 HS
Blanking Tvep + Tvrp 15 21 30 HS
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6. Absolute Maximum Ratings
Values . o

Items Symbol Min. Viax. Unit Condition

Power Voltage VDD -0.3 3.9 \ GND=0V

Input Signal Voltage Vi -0.3 VDD+ 0.3 \ GND =0V
Operation Temperature Topa -30 +85 °C Ambient
Storage Temperature Tstg -40 +95 °C Ambient

Note 1:  Functional operation should be restricted under normal ambient temperature.

7. DC Electrical Characteristics
The following items are measured under stable condition and suggested application circuit.

a. Power Specification

Parameter Symbol Min Typ Max Unit Notes

VDD 3.0 3.3 3.6 \ Note 1

Power Supply IVDD 1000 1300 mA Note 1
IVDD inrush

current 2500 mA Note 1

*** The limitation range of Minima and Maxima is derived base on operating at ambient temp 25°C
All conditions should be set typical value.

Fig. 4. Test pattern for power specification
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b. Touch Panel Driving Condition
Parameter Symbol Min Typ. Max. Unit| Notes
Power ripple
Supply vDDD 3.0 3.3 3.6 \Y <100mV
Input high Vin 0.7*VDDD : i v
voltage
Input low Vi . . 0.3*VDDD v
voltage
Output
high VoH VDDD - 0.6 - - \Y
voltage
Output low
voltage VoL - - 0.6 \%
Supply IVDDD : 37 48.2 mA
current

Single-end Signal
RxviN(max)
A A

LVDS+

[Viol
v

LVDS-

A

Rxvingmin Rxvem

Y \ 4 \ 4

GND

Fig. 5. LVDS DC characteristics diagram
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c. Backlight Driving Conditions (Note 1)
Parameter Symbol | Condition Min. Typ. | Max. | Unit Remark
LED Supply Current I At 25T 88 mA | single ‘s:eliiaI._Note 3
LED Supply Voltage Vi 'F;fgéET(‘:A) 33 | 378 | V |single serial Note 3
I 0 Reference &
LED Life Time Lo At 25T 15000 hr Note 2

Note 1: Light-bar has 33 pieces of LED (3 strings, 11 pieces for each string).

Note 2: The LED lifetime 15000hrs means , after normal use at 88mA, under +25° C, the brightness
decreases to 70% of original level.

Note 3:  The LED supply power is for 6 string of LED(2 Light-bar).

Note 4: Be sure your system can provide enough voltage driving capability at driving condition -30°C
(larger than 40.4 V is recommended) to provide 88mA for each LED or the brightness is
possible to be below spec.

Note 5: LED current should follow below de-rating curve

de-Rating Current Curve

110
100

L \

&0 \

. \
&0 \
50
40
30
20

10

Currnet Percentage (%)

O 5 10 15 20 25 30 35 40 45 50 55 &0 &5 W0 7S B0 3L 20
Ta (C)

Fig. 6. Light bar structure
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8. AC Electrical Characteristics
a. Input AC characteristics
Parameter Symbol Min. Typ. Max. Unit Remark
From 0V to 90% VD
VDD power on slew time |  Teor 10 ms Note 1
GRB active pulse width | Tare 1 ms VDD=3.3V

Note 1:the inrush current spec should follow VDD power on slew time min value is 1ms and max value is 15ms.
Inrush current maybe out of spec.(max:500mA)

VDD

GRB

TPOR

90%

Fig. 7. VDD and GRB timing diagram
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9. 12C Specification
Parameter Value
Address 0x24
Maximum bus speed (12C_SCL) 400KHz

Note: Pull-up Resistors(I12C_SCL,I12C_SDA,RESET) embedded at AUO Model.

Fig. 8 12C Bus Timing Diagram for Fast/Standard Mode

I_ | —» |4—TSUDAT|2C |
N 0 i I A
SDA 70% | ]
|- | £ 30% A I B A
]
e - | - I
I l—l -TrpsTaic | |
| | | I Tspizc | Teurizc®
| | | !
N 70%
scL | | L1 Lo b A so%
| ThicHizc | “_ITSUSTAQC | | |
T | ¢ TSUSJOIZC |
HDDATI2C | I I | | |
s sr P s
Legend
S: I°C Start Condition
sr: 1’C Repeat Start Condition
P: 12C Stop Condition
Table AC Characteristics of the 12C SDA and SCL Pins
Standard Mode Fast Mode
Symbol Description - - Units
Min Max Min Max
fscLiee SCL clock frequency 0 100 0 400 kHz
t Hold time (repeated) start condition. After this 4 _ 06 _ s
HDSTAI2C | period, the first clock pulse is generated. : H
t owize LOW period of SCL clock 47 - 1.3 - us
THigHi2e | HIGH period of SCL clock 4 - 0.6 - Hs
tsustaizc | Setup time for repeated start condition 4.7 - 0.6 - Hs
tuppatize | Data hold time 0 - 0 - us
tsupatize | Data setup time 250 - 100 - ns
tvopatize | Data valid time - 3.45 - 09 ps
typackizc | Data acknowledge time - 345 - 09 us
tsusTorpe | Setup time for stop condition 4 - 0.6 - Hs
Input hysteresis high voltage, _ _
VhH 171V < Vppp< 195V or 30V <Vppp<55v | 21 VooD 01> Voop v
tsurizc Bus free time between a stop and start condition 4.7 - 1.3 - us
Pulse width of spikes that are suppressed by input
tspiac - - 50 - ns
filter
Cgus Capacitance load for SDA or SCL - 400 - 400 pF
Vit 12¢ Input low voltage -05 0.3 x Vppp -0.5 0.3 x Vppp v
ViH_12c Input high voltage 0.7 x Vppp - 0.7 x Vppp - Vv
VoL 12c_L | Output low voltage (Vppp =2V, 3 mA sink) - 0.2 x Vppp - 0.2 x Vppp v
VoL 12c 1 | Output low voltage (Vppp > 3 V, 3 mA sink) - 04 - 04 v
Qutput low current - 3 - 3 mA
lo_zc _
Output low current Vo = 0.6 V - - - 6 mA
Vy 12c Input hysteresis 0.1 x Vppp - 0.1 x Vppp - mY
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10.Chip-Level AC Specification
Symbol Description Conditions Min | Typ | Max | Units
TxRrsT External reset (XRES) pulse width After Vppp is valid 10 - - Hs
TrEADY Time from deassertion of XRES to COMM_INT - - - 35 ms
Teal Calibration routine execution time - - 2500 - ms

Fig. 9 COMM_INT Timing Diagram

. ¢ Treapy N :

XRES |_|

COMM_INT

e
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11.Detect and Status Register
a. FAIL_DET Pin

TCON output to FAIL_DET Pin for informing the Fail occurrence.
(Normal : High / Abnormal : Low)

When system detect fail occurrence, system can read TCON status register to understand which fail situation
occurred.

b. FAIL Status Register

TCON Support Fail Detect Function.
The Fail State Registers are capable to read from |12C Slave.

**** H are “Hold type register” that clearing command is needed after detection.
**** R are “Real Time type register” that reflect signal’s present condition.

The Fail Status Register value “0” means “Normal Operation” and 1’b1 means “Fail Occurrence”

State Description Address

FAIL_DET_H/R FAIL_DET Signal 122h[0] / 13Dh[0]
DIO_FAIL_H/R DIO Feedback detection FAIL Signal. 122h[1]/ 13Dh[1]
STV_FAIL_H/R STV Feedback detection FAIL Signal. 122h[2] / 13Dh[2]
DL_FAIL_H/R [2C/SPI Master Download FAIL Signal. 122h[3] / 13Dh[3]
SYSTEM_FAIL_H/R DE/Hsync/Vsync/LVDS CLK input FAIL. 122h[4] / 13Dh[4]
ML_FAIL_H/R mini-LVDS differential signal connectivity FAIL. 122h[5] / 13Dh[5]
EXT_FAIL1_H/R External Pin FAIL1 for PWM IC Fail Detect 123h[4] / 13Eh[4]
CHKSUM_FAIL_H/R Checksum Fail of some of one parameter. 127h[7]/ 142h[7]

Table 11-1. Status Register Table
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12.Power on/off sequence
The LCD adopts high voltage driver IC, so it could be permanently damaged under a wrong power on/off
sequence. The suggested LCD power sequence is below:

a. Power on:

90% 3.3V
VvDDD /
90% 3.3V
XRES /
| |
10%/ |

GND

T2-2
DR o B Power on sequence
k— |
IT1 : T2 | : T3 T4
O —, !
| 90— i — : 3.3V
VDD L//T Por] ! |
% | | | |
) : GND
Cor T ; 3.3V
Reset o ! | | !
| | | )
| 1 !
—— ' GND
| | | ) |
I I ! : . 3.3V
| | H
UDLR o L :
[ I ) !
— T E GND
|
i i Vam : Rxvom+4|VID)
LVDS |1 HiZ >< | ValidData |
! I
|
E E | \— : Rxvem -V4|VID|
! I
|
i i \ ! 3.3V
Power_EN . :
|
| |
T 1 GND
|
Lo VLED
| |
| |
LED E E GND
| |
| |
|
| (|
| |
i
T
|

Power on timing:

Parameter Value Units
Min. Typ. Max.
T1 - - 10 ms
T2 0 - - ms
T2-1 3 - - ms
T2-2 0 - - ms
T3 0 - - ms
T4 400 - - ms
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UDLR, Reset,
Power_EN

LVDS

LED

vVDDD

XRES
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b. Power off:
Power off sequence
| T1 | T2 |
i T |
i , \90%
| | |
| | |
! ! 7:\1 0%
i i i
| | |
| | |
' ' \ 90%
| |
| | |
I | |
! ! T\1 0%
i i i
| | |
| | |
| | |
! | !
! Valid Data >< Hi-7Z !
| | |
| !
| 1
|
|
|
|
|
L
[
1
\90%
|
\1 0%
|
: 90%
|
\1 0%
Power off timing:
Value .
Parameter - Units
Min. Typ. Max.
T1 20 - - ms
T2 20 - - ms

1.0
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3.3V

GND

3.3V

GND

Rxvem+12|VID|

Rxvem-12|VID|

VLED

GND

3.3V

GND

3.3V

GND

c. Repower ON / OFF (other signal need to follow normal power on/off sequence)
Parameter - fldlas Unit
Min. Typ. Max.
T 400 -- - ms
VDD ON / OFF
T |
[ —— |
! ! VDD
1 [}
vDD \ /
_______ 0.1% 0.1% - _ &
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F. Optical specifications (all for reference)
Item Symbol| Condition Min. Typ. Max. Unit Remark
Response Time
Rise o - -
Fall Tr+Tf 0=0 i i 30 ms Note 3
(Ta= 25°C)
Response Time
Rise
Fall Tr+Tf 6=0° - 200 ms Note 3
(Ta= -20°C) i
Response Time
Rise o N
Fall Tr+Tf 6=0 - 500 ms ote 3
(Ta=-30°C) i
Viewing Angle Top 75
Bottom 75
Left CR =10 75 - deg. |Note 7,8
Right 75
Contrast ratio CR 6=0° 900 1100 - Note 4,5, 6
6=0° 600 750 -

ID18 area 550
Brightness Yo cd/m? |Note 9
ID19 area 240

ID20 area 150

X 6=0° 0.256 0.296 0.336
White Chromaticity
Y 6=0° 0.295 0.335 0.375
X 6=0° 0.633 0.673 0.713
Red Chromaticity
Y 6=0° 0.271 0.311 0.351
Note 10
X 6=0° 0.257 0.297 0.337
Green Chromaticity
Y 6=0° 0.621 0.661 0.701
X 6=0° 0.109 0.149 0.189
Blue Chromaticity
Y 0=0° 0.024 0.064 0.104
Uniformity - 80 Y% Note 11
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Reflectance 2.5+/-0.2 % @550nm
NTSC 86%
Note 1: Measurement should be performed in the dark room, optical ambient temperature = 25 °C, and
backlight current I = 80mA.
Note 2: To be measured in the center area of TFT-LCD with a field angle of 1°by Topcon luminance meter
SR3, after 10 minutes operation and warm up 30 minutes.
Note 3: Definition of response time:
The output signals of photo detector are measured when the input signals are changed from “black
state” to “white state” (falling time) and from “white state” to “black state” (rising time), respectively.
"White" | "Black” | "White"
100% :
27 90% — —— —3
e 0% T Tf
Note 4: Based on liquid crystal characteristics, the response time will become slower and the color of panel
will become darker than the above optical specification when ambient temperature is below 25 °C.
Note 5: Contrast ratio is calculated with the following formula.
. Photo detector output when LCD is at " White" state
Contrastratio = — -
Photo detector output when LCD is at "Black" state
Note 6: White Vdata=V1 or V18
Black Vdata=V9 or V10
(For definition of V1, V9, V10 & V18, please refer to Appendix )
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.
Note 8: Viewing angles are measured at the center of the panel when all the input terminals of LCD oanel

are electrically opened.
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Note 9: For the definition of ID18 area, ID19 area and ID20 area, please refer to below viewing angle for
explanation.

® D18 +/-10° horizontal, +8' /-4  vertical

® D19 +/-40° horizontal, +207/-10° vertical

® D20 +/-50° horizontal, +207-10° vertical

Note 10: The viewing angles are measured at the center area of the panel when all the input terminals of LCD
panel are electrically opened.
Note 11: Luminance Uniformity of these 9 points is defined as below: (1:2:2: 1)

1/3 W

LCD AA Wide (W)

1/3 W

/6w

1/6 L 1/3 L 1/3 L ‘

LCD M Length (L)

minimum luminance in 9 points (1-9)
maximum luminance in 9 points (1-9)

Uniformity =
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G.Reliability Test ltems(Note 1~3)
No. Test items Conditions Remark
1 High temperature storage Ta=95 °C 500 Hrs
2 Low temperature storage Ta=-40 °C 500 Hrs Note1 2. 5
3 | High temperature operation Ta=85 °C 500 Hrs Note1,2,3, 5
4 Low temperature operation Ta=-30 °C 500 Hrs
5 High temperaf[u're and high Ta= 60 °C, 90 % RH 500 Hrs Note1 ,2.,3,5
humidity Operation
6 Heat shock -40 °C ~ 85 °C /200 cycles 1 Hrs/cycle Note1,2,3,5
100 G, 6 ms, X, Y, +Z
/ Shock 3 times for each direction
Contact = + 4 kV, class A (R=330Q,C=150pF)
— Air = £ 4 kV, class A (R=330Q,C=150pF) Operation
8 |  FElectrostatic Discharge Contact = + 8 kV, class B (R=330Q,C=150pF) (Note 4)
Air = £ 15 kV, class B (R=330Q,C=150pF)
Frequency range 8 ~33.3Hz
Stoke 1.3 mm
Cycle 15 min.
2 hours for each direction of X, Z
4 hours for Y direction
Random vibration:
10 Vibration (with carton) 0.015 G?/Hz from 5 ~ 200 Hz
—6 dB/Octave from 200 ~ 500 Hz
. Height: 60 cm
1 Drop (with carton) 1 corner, 3 edges, 6 surfaces
. 10x10 chess pattern 2hr@ L128 pattern judge,
12 Image Sticking after 3 minutes later Note 6
Note 1:  Ta: Ambient temperature
Note 2: In the standard condition, there is no display function NG issue occurred. All the cosmetic
specification is judged before the reliability stress. inspection environment is room temperature:
2515
Note 3: IL=88mA
Note 4:  Test techniques follow IEC61000-4-2 standard

Class A —Normal operation. No degradation. No failures

VIR S
- =
Pt o S W

W%
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Note 5: These items are for customer component-level validation test only in design stage, they will be

done in design stage before PPAP only, not for MP stage. Test criteria will be judged as without
electrical functional defect.

Note6: Image Sticking.

Condition of Image Sticking test: 25 C+2 “C ;Operation with test pattern sustained for 2 hrs, then

change to gray pattern immediately., invisible after 3 minutes later (invisible mean the limit sample
approval with Harman and AUO)

Image sticking pattern 128 Gray pattern
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H. Packing and Marking
1. Packing Form

% Part 1. module

Part 2.Tray

Tray Turn 1807
(3+1 layers)

@ 4

Tape(60mm)

/ /| Put one plastic(PP) board
[ 2 & one set of trays Into a

- blue anti-static bag. SN
| Part3.
=

4

?fo

Caution :

Please check the direction of each tray!
Each layer of tray should be turned 180
before stacking.

Note

1. Total Capacity: 9pcs

2. Total Weight: TBD

3. Carton Qutline : 740%570%255mm

Classify: AUO-General
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2. Module/Panel Label Information
The module/panel (collectively called as the “Product”) will be attached with a label of Shipping
Number which represents the identification of the Product at a specific location. Refer to the Product
outline drawing for detailed location and size of the label. The label is composed of a 22-digit serial
number with the following definition:

T s

080XXXZ82J81VI18ZE0700
' I”"”” |"I'I III ”" Harmean PN : 3562931
C203RATOI. EC :01

AUO S6XXX  Date :20180008
ABCDEFGHIJKLMNOPQRSTUV

L—For intemal system usage and production serial numbers.
— ALID Module or Panel factary code, represents the final production factory to complete the Product

Froduct version code, ranging frorm 0~ or A~Z (for Wersion after 9)
Wweek Code, the production week when the product is finished at its production process

Example:

501M06ZL06123456781Z05:

Product Manufacturing Week Code: WK50
Product Version: Version 1

Product Manufacturing Factory: M06

229030000001010103562931

‘+ SNR : 03562931 (8 digits ; fixed)

—» HAD Module Number Code = 01 (2digits) Code = fixed
HAD EC- level (correct EC- Level will be descript in ,Product History sheet” (2 digits)
Code = variable

Serial Number (consecutively numbered) (9digits) Code = variable ;From 100000001 ~
03 for BJEV Né0 C203RATOI1.0

—» supplier Code = XXX(3 digits) for AUO , Code = fixed

3. Carton Label Information
The packing carton will be attached with a carton label where packing Q’ty, AUO Model Name, AUO
Part Number, Customer Part Number (Optional) and a series of Carton Number in 13 or 14 digits are
printed. The Carton Number is appearing in the following format:

ABC-DEFG-HIJK-LMN
DEFG appear after first " represents the packing date of the carton
Diate from 01 to 31
Month, ranging from 1~8, A~C. A for Oct, B for Mov and C for Dec,
A.D. year, ranging fram 1~3 and 0. The single digit code reprents the last number of the year
Refer to the drawing of packing format for the location and size of the carton label.
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4. Warehouse storage condition:
When storing modules as spares for a period, the following precautions are necessary
( 1) Store them in a dark place. Do not expose the module to sunlight or fluorescent light.

a) Keep the temperature between 20°C and 30 °C at normal humidity(30%~70%) with a period no

longer than 3 months as recommended condition.

b) Keep the temperature at 60 ‘C and 60%RH with a period no longer than 1 month as recommended

condition.

5. Precautions

Recommended mounting situation

(
(
(
t

1) The module should be installed with the designed mounting structure.

2) Unequal force between each mounting structure is not allowed.

3) Once the mounting structure is fixed, it should have the capability to prevent any external force been applied
o the module.

. Precautions
Please pay attention to the following items when you use the LCD Modules:

1.

8.
9.

10.
11.
12.
13.

14.
15.

16.
17.
18.

Do not twist or bend the module and prevent the unsuitable external force for display module during
assembly.

Adopt measures for good heat radiation. Be sure to use the module with in the specified temperature.
Avoid dust or oil mist during assembly.

Follow the correct power sequence while operating. Do not apply the invalid signal, otherwise, it will
cause improper shut down and damage the module.

Less EMI: it will be more safety and less noise.

Please operate module in suitable temperature. The response time & brightness will drift by different
temperature.

Avoid being displayed the fixed pattern (exclude the white pattern) in a long period, otherwise, it will
cause image sticking.

Be sure to turn off the power when connecting or disconnecting the circuit.

Polarizer scratches

Display surface never likes dirt or stains.

Dew may lead to destruction. Please wipe off any moisture before using module.

Sudden temperature changes cause condensation, and it will cause polarizer damaged.

High temperature and humidity may degrade performance. Please do not expose the module to the
direct sunlight and so on.

Acetic acid or chlorine compounds are not friends with TFT display module.

Static electricity will damage the module, please do not touch the module without any grounded
device.

Do not disassemble and reassemble the module by self.

Be careful do not touch the rear side directly.

No strong vibration or shock. It will cause module broken.
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19.  Storage the modules in suitable environment with regular packing.
20. Be careful of injury from a broken display module.

21. Please avoid the pressure adding to the surface (front or rear side) of modules, because it will cause

the display non-uniformity or other function issue.
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