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1. General Description

This specification applies to the 15.7 inch Color TFT-LCD Module P157RANO02.0. This LCD module has a TFT

active matrix type liquid crystal panel 960x960 pixels, and diagonal size of 15.7 inch. This module supports

1920x1080 mode. Each pixel is divided into Red, Green and Blue sub-pixels or dots which are arranged in vertical

stripes. Gray scale or the brightness of the sub-pixel color is determined with a 8-bit gray scale signal for each dot.

P157RANO02.0 has been designed to apply 2 lane eDP interface method. It is intended to support displays

where high brightness, wide viewing angle, high color saturation, and high color depth are very important.

* General Information

ltems Specification Unit Note
Active Screen Size 15.7 inch
Display Area 400.032(H) x 400.032(V) mm
Outline Dimension 452.95(H) x 452.95(V) x 28.05(D) mm  |D: front bezel to D/B cover
Driver Element a-Si TFT active matrix
Display Colors 8 bit (16.7 million) Colors
Number of Pixels 960 x960 Pixel
Pixel Pitch 0.416 (H) x 0.416 (W) mm
Pixel Arrangement RGB vertical stripe
Display Operation Mode Normally Black
Surface Treatment Anti-Glare, 3H Haze = 25%
Rotate Function Unachievable Note 1
Display Orientation Landscape Enabled Note 2
Operating Time 2417 See Chapter 11.3 for details
Frame Rate 60 Hz See Chapter 5.1 for details
LED Life 50K hours See Chapter 6.1 for details

Note 1: Rotate Function refers to LCD display could be able to rotate. This function does not work in this model.

Note 2: Landscape Mode:

The default placement is T-Con Side on the upper side and the image is shown upright via viewing from the front.
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Landscape (Front view)
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2. Absolute Maximum Ratings

The followings are maximum values which, if exceeded, may cause faulty operation or damage to the unit.

ltem Symbol Min Max Unit Conditions
Logic/LCD Drive Voltage Vop -0.3 14 [Volt] Note 1
Input Voltage of Signal Vin -0.3 4 [Volt] Note 1
Operating Temperature TOP -20 60 [°C] Note 2
Operating Humidity HOP 10 90 [YoRH] Note 2
Storage Temperature TST -20 +60 [°C] Note 2
Storage Humidity HST 10 90 [%0RH] Note 2
Panel Surface Temperature PST 65 [°C] Note 3

Note 1: Duration:50 msec.

Note 2: Maximum Wet-Bulb should be 39°C and No condensation.

The relative humidity must not exceed 90% non-condensing at temperatures of 40°C or less. At temperatures
greater than 40°C, the wet bulb temperature must not exceed 39C.

Note 3: Surface temperature is measured at 50°C Dry condition.

60
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Wet Bulb / / Storage
Temperature [°C] / -
407 o
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3. Optical Specification

Optical characteristics are determined after the unit has been ‘ON’ and stable for approximately 45 minutes in a

dark environment at 25°C. The values specified are at an approximate distance 500 mm from the LCD surface at a

viewing angle of ¢ and 6 equal to 0°.

Fig.1 presents additional information concerning the measurement equipment and method.

LD module
SR3, TRD-100 or equivalent
Optial stage [ ]
2° E -
| T |
S0ren .
Values
Parameter Symbol _ Unit Notes
Min. Typ. Max
Contrast Ratio CR 800 1000 - 1
Surface Luminance (White) Lwh 560 700 -- cd/m? 2
Luminance Variation OWHITE(9P) -- -- 1.33 3
Response Time (G to G) Ty -- 16 28 ms 4
Color Gamut NTSC 72 %
Gamma Gma 1.9 2.2 2.5
Color Coordinates
Red Rx TBD
Ry TBD
Green Gx TBD
Gy TBD
_ o Typ.-0.03 " Typ.+0.03
By TBD
White Wx 0.313
Wy 0.329
Viewing Angle 5
x axis, right(p=0°) Or 85 89 -- degree
x axis, left(¢p=180°) 6 85 89 - degree
y axis, up(¢=90°) Bu 85 89 - degree
y axis, down (¢=270°) B4 85 89 - degree
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Note:
1. Contrast Ratio (CR) is defined mathematically as:

Surface Luminance of Lons

Contrast Ratio= Surface Luminance of Loifs

2. Surface luminance is luminance value at point 5 across the LCD surface 50cm from the surface with all pixels
displaying white. From more information see FIG 2. LED current Ir = typical value (without driver board), LED
input VDDB =24V, Ipps. = Typical value (with driver board), Lwx=Lon5 where Lon5 is the luminance with all
pixels displaying white at center 5 location.

3. The variation in surface luminance, 8WHITE is defined (center of Screen) as:

Owrite@r)= Maximum(Lon1, Lonz,...,Long)/ Minimum(Lon1, Lonz,...Lono)
4. Response time Ty is the average time required for display transition by switching the input signal for five

luminance ratio (0%,25%,50%,75%,100% brightness matrix) and is based on Frame rate = 60Hz to optimize.

Measured Target
Response Time 0% 25% 50% 75% 100%
0% 0% to 25% 0% to 50% 0% to 75% | 0% to 100%
25% 25% to 0% 25% to 50% | 25% to 75% | 25% to 100%
Start 50% 50% to 0% | 50% to 25% 50% to 75% | 50% to 100%
75% 75%to 0% | 75%to 25% | 75% to 50% 75% to 100%
100% 100% to 0% | 100% to 25% | 100% to 50% | 100% to 75%

Ty is determined by 10% to 90% brightness difference of rising or falling period. (As illustrated)

The response time is defined as the following figure and shall be measured by switching the input signal for
“any level of gray(bright) “ and “any level of gray(dark)”.

Any level of gray (Bright)

Any level of gray (Bright) Any level of gray (Dark)

,25%,50%, 75%,100%

b 0%, 25%, 50%, 75% , 100% 0
1

100%=1--

90%-1- \

Rl-

= - -

inding
10}23}9pojoyd

B S ———

10% === W™ 0%, 255, 50%, 75 %, 100%
! i Time
Ty
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FIG. 2 Luminance
SpecType | A B c
1/6 Diameter (1/6) D 45° 90° /---—-H--n._!i

5. Viewing angle is the angle at which the contrast ratio is greater than 10. The angles are determined for the
horizontal or x axis and the vertical or y axis with respect to the z axis which is normal to the LCD surface. For

more information see FIG3.

FIG.3 Viewing Angle

¢=1ao°k \ P\ D=0°

o=270°
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4. Interface Specification

4.1 Input Power

The P157RANO02.0 module requires power inputs which are employed to power the LCD electronics and to drive

the TFT array and liquid crystal.

Item Symbol Min. Typ. Max Unit Note
Power Supply Input Voltage Vb 10.8 12 13.2 \% 1
Black pattern - 0.3 0.36 A
Power Supply Input -
White pattern Iop - 0.32 0.38 A
Current
H-strip pattern - 0.38 0.46 A )
Black pattern - 3.6 4.32 Watt
Power Consumption White pattern Pc - 3.8 4.56 Watt
H-strip pattern - 4.6 5.52 Watt
Inrush Current IrusH -- -- 3 A 3
Notel.  The ripple voltage should be fewer than 5% of VDD.
Note2.  Test Condition:
(1) Voo = 12.0V, (2) Fv = 60Hz, (3) Fclk= 148.5 MHz, (4) Temperature = 25 C
(5) Power dissipation check pattern. (Only for power design)
a. Black pattern b. White pattern
c. H-Strip pattern
Qx
Note3.  Measurement condition: Rising time = 400us
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GND
' 40045 '
4.2 Input Connection
4.2.1 Connector Type
TET-LCD | Manufacturer P-TWO JAE STARCONN
Connector | part Number | 187059-5122 | FI-RTE51SZ-HF | 115E51-0000RA-M3-R
4.2.2 Connector Pin Assignment
PIN # Symbol Description Remark
1 VDD Power +12V 1
2 VDD Power +12V
3 VDD Power +12V
4 VDD Power +12V
5 VDD Power +12V
6 VDD Power +12V
7 VDD Power +12V
8 VDD Power +12V
9 NC No connection (for ADP test only. Do not connect) 2
10 NC No connection (for ADP test only. Do not connect) 2
11 NC No connection (for ADP test only. Do not connect) 2
12 NC No connection (for ADP test only. Do not connect) 2
13 NC No connection (for ADP test only. Do not connect) 2
14 NC No connection (for ADP test only. Do not connect) 2
15 NC No connection (for ADP test only. Do not connect) 2
16 NC No connection (for ADP test only. Do not connect) 2
17 GND Ground
18 NC No connection (for ADP test only. Do not connect) 2
19 NC No connection (for ADP test only. Do not connect) 2
20 GND Ground
21 NC No connection (for ADP test only. Do not connect) 2
22 NC No connection (for ADP test only. Do not connect) 2
23 GND Ground
24 1st Lanel N Negative eDP differential data input
25 1st Lanel P Positive eDP differential data input
Copyright AUO Display Plus Corporation 2024 All Rights Reserved. Page 12 / 41
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26 GND Ground
27 1st LaneO_N Negative eDP differential data input
28 1st LaneO_P Positive eDP differential data input
29 GND Ground
30 [ 1IstAUX_CH_P Positive AUX Channel differential data input
31 | IstAUX_CH_N Negative AUX Channel differential data input
32 GND Ground
33 NC No connection (for ADP test only. Do not connect) 2
34 GND Ground
35 NC No connection (for AUO test only. Do not connect) 2
36 NC No connection (for AUO test only. Do not connect) 2
37 GND Ground
38 NC No connection (for AUO test only. Do not connect) 2
39 NC No connection (for AUO test only. Do not connect) 2
40 GND Ground
41 NC No connection (for AUO test only. Do not connect) 2
42 NC No connection (for AUO test only. Do not connect) 2
43 GND Ground
44 NC No connection (for AUO test only. Do not connect) 2
45 NC No connection (for AUO test only. Do not connect) 2
46 GND Ground
47 NC No connection (for AUO test only. Do not connect) 2
48 NC No connection (for AUO test only. Do not connect) 2
49 GND Ground
50 HPD Hot plug detection
51 NC No connection (for AUO test only. Do not connect) 2
Notel. Pin number start from the left side as the following figure.
PCB
mnnnnx;snz:n:zgzrmmm‘
Pin51
Note2. Please leave this pin unoccupied. It cannot be connected with any signal (Low/GND/High).
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4.3 Input Data Format
4.3.1 LCD Pixel format
Following figure show the relationship between the input signals and LCD pixel format.
Ist Lane0 st Lanel
1 2 3 4 1920
l |[R|G GI|B|R|G G|B R|G
v
1080 [r |G G|B|R|G G|B R|G
Note: The module used 2 Lanes eDP interface.
15t port:
15t Lane0 : 1+2n pixel
15t Lanel : 2+2n pixel
Copyright AUO Display Plus Corporation 2024 All Rights Reserved. Page 14 / 41
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4.3.2 eDP data Format
1st LaneO 1st Lanel
R1-7:0 R2-7:0
G1-7:0 G2-7:0
B1-7:0 B2-7:0
R3-7:0 R4-7:0
G3-7:0 G4-7:0
B3-7:0 B4-7:0
R5-7:0 R6-7:0
G5-7:0 G6-7:0
B5-7:0 B6-7:0
© Copyright AUO Display Plus Corporation 2024 All Rights Reserved. Page 15/41
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4.3.3 Color Input Data Reference
The brightness of each primary color (red, green and blue) is based on the 8 bit gray scale data input for the color;

the higher the binary input, the brighter the color. The table below provides a reference for color versus data input.
COLOR DATA REFERENCE

Input Color Data
Slle RED GREEN BLUE

MSB LSB |MSB LSB |MSB LSB
R7|R6|R5|R4|R3|R2|R1|R0O|G7|G6|G5|G4|G3|G2|G1|G0|B7|B6|B5|B4|B3|B2|B1|B0
Black 0 00O OOOOOO0OO0ODOTOOTGO|O0OO0OO0OO0OO0OO0OTO0ODUO
Red(255) 1111111 10 0 0 0 0O:0 0:0|{0 0 0 0O 0O O0O:0 O
Green(255) o oo0oo0O0O0OO0OO0O|2:17 22211 11/0 0000000
Basic  |Blue(255) 0o ooo00O0OO0OO0OOOOOOOOOL 1 1 11 1 1 1
Color |cyan 0o 0oo00O0OOOSOO1 11 111 1 1{1 11 1 1 1 11
Magenta 1111111100000 0/0O0]J2:17 2. 12:1 1 1:1
Yellow 1111121172 1:12:.1:12.12:12.12.2/0:0 0:0 0 O 0O O
White 1'1.11:/12:17:127.2j1.2:1.12.12. 1121|212 1.1 1 1 1 1
RED(000) 0 0O0OOOOOO|0OO0O0O0OOOTOO0OO0OOO0OO0OTO0ODO
RED(001) 0 00O 0OOO 1000 0O0O0OO0OO0O0O0OO0OO0OO0OTO0ODO

R
RED(254) 1111 111 00 0 0 O0O0:0 0:0{0 0 O0O0O0O0 0O
RED(255) 1111111140 0 0 0 0.0 0:0[{0 0 0 O O0O0O 0O
GREEN(00) |0 0:0 0O:0 0O 0 O(O. 0 OO0 0.0 O:0|0 O 0O O O O:0 O
GREEN(001) (O 0:0 0O/0 O O O(O. 0O OO0 O:0 O:12|0 0O 0 O O O:0 O

G
GREEN(254) |0 0.0 00 0O O Of2:1 11 1.1 1:.0{0 0 0 O O O:0 O
GREEN(255) ([0 00 00 O O Of2:1 11 1.1 1:1|{0 0 0 O O O:0 O
BLUE(000) 0 0O0OOOOOO0O|0OO0 O0O0OOOOODOOOO0OO0OTO0ODO
BLUE(001) 0 0O0O0O0OO0O0OO0OO0OO0O0OO0OOOOO0OO0O0OO0OO0OO0O0O0 1

B
BLUE(254) 0 00O 0OO0OOOO0O0OO0OOOODOILT 2221110
BLUE(255) 0o ooo00O0O0O0O0OOO0OOOOOSDOIL 2.2 2:27 1 1 1

© Copyright AUO Display Plus Corporation 2024 All Rights Reserved.
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5. Signal Timing Specification

5.1 Input Timing
This is the signal timing required at the input of the user connector. All of the interface signal timing should be
satisfied with the following specifications for its proper operation.

5.1.1 Timing table

The input timing is shown as the following table.

Symbol Description Min. Typ. Max. Unit Remark
Tv Period 1120 1125 1480 Th
Tdisp (v) Active 1080 1080 1080 Th
Vertical Section
Thblk (v) Blanking 40 45 400 Th
Note 3-4
Fv Frequency 47 60 63 Hz
Note 3-7
Th Period 2060 2200 2650 Telk
Tdisp (h) Active 1920 1920 1920 Telk
Horizontal Section
Thlk (h) Blanking 140 280 730 Telk
Fh Frequency 106 148.5 164 kHz Note 3-5
Telk Period 9.4 6.7 6.1 ns 1/Fclk
Pixel Clock
Fclk Frequency 106 148.5 164 MHz Note 3-6
Link Rate per Lane 2.7 Gbps

Note 3-4: The optimal Vertical Frequency is 60 ~ 63 Hz for best picture quality.
Note 3-5: The equation is listed as following. Please don’t exceed the above recommended value.

Fh (Min.) = Felk (Min.) / Th (Min.)
Fh (Typ.) = Fclk (Typ.) / Th (Typ.)
Fh (Max.) = Fclk (Max.) / Th (Min.)

Note 3-6: The equation is listed as following. Please don’t exceed the above recommended value.

1st Lane N & 2nd Lane N skew < 200ns
Fclk (Typ.) = Fv (Typ.) x Th (Typ.) x Tv (Typ.)
Fclk (Min. )= FvxThxTv = Fclk (Max.)

Note 3-7: The equation is listed as following. Please don’t exceed the above recommended value.
Fv = Fclk(Typ.) / (Tv X Th)

© Copyright AUO Display Plus Corporation 2024 All Rights Reserved. Page 17 /41
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5.1.2 The Timing Diagrams of the Input Timing
(Following figure shows the relationship between the input signals and LCD pixel format.)
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5.2 Input Interface Characteristics

eDP Specification (Follow as VESA DisplayPort Standard Version 1.1 support 2.7Gbps)

a. DisplayPort Main Link Signal:

DisplayPort main link

Min | Typ | Max | unit
Frequency Main link Frequency - 2.7 - Gbhps
Ul Unit Interval - 370 - ps
VCM RX input DC Common Mode Voltage - 0 - \%
VDiffe-p Peak-to-peak Voltage at a receiving Device 70 mV
Down_Spread_Freq Link clock down spread frequency 30 - 33 | KHz
Down_Spread_Amplitude Link clock down spread amplitude - - 0.5 %
Point Time(UI) Voltage
1 0.310 0
2 0.375~0.625 35mVv
3 0.690 0
4 0.375~0.625 -35mV

Freq(bps)

A

2.7G

2.7G+
Down_Spread_Amplitude

y 3
A\ 4

1
Down_Spread_Freq
< Spread Spectrum> Time
b. DisplayPort AUX_CH Signal:
© Copyright AUO Display Plus Corporation 2024 All Rights Reserved. Page 19/41
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DisplayPort AUX_CH
Min  |Typ |Max |unit
VCM AUX DC Common Mode Voltage 0 - 1.2 \%
VDiffe.r  |AUX Peak-to-peak voltage at a receiving device 0.14 |- 136 |V
Which 5 isly pot AUX_CH
AUX+
vaa W | oy NN
AUX-
| Veiff., = [(AUXH) - (ALY X2
AUX+ - AUX-
oV --—-
c. DisplayPort VHPD Signal:
DisplayPort VHPD
Min Typ Max unit
VHPD HPD Voltage 2.25 - 3.6 \%
d. Intra-Pair Skew
LRX-SKEW-INTRA_PAIR
Min  |Typ Max |unit
LRX-SKEW-INTRA_PAIR Lane Intra-pair Skew Tolerance - - 50 ps
e. Inter-Pair Skew
LRX-SKEW-INTER_PAIR
Min Typ [Max [|unit
LRX-SKEW-INTER_PAIR Lane-to-Lane Skew at RX package pins - - 5200 |ps
f. DisplayPort VHPD Signal:
Display Port VHPD
Min | Typ | Max unit
VHPD  |HPD Voltage 225 | - 3.6 | [Volt]
g. Intra-Pair Skew
LRX-SKEW-INTRA_PAIR
Min|Typ|Max| unit
LRX-SKEW-INTRA_PAIR|Lane Intra-pair Skew Tolerance - | - | 50| [ps]
© Copyright AUO Display Plus Corporation 2024 All Rights Reserved. Page 20/41
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h. Inter-Pair Skew

LRX-SKEW-INTER_PAIR

Min|Typ| Max |unit

LRX-SKEW-INTER_PAIR|Lane-to-Lane Skew at RX package pins - | - |5200|[ps]
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5.3 Power Sequence for LCD

VDD power, eDP signal and backlight on/off sequence are as following. eDP signals from any system
shall be Hi-Z state when VDD is off

T1

<> N
90% 90%
10%
vbDD 0%

0 17 T8

!

HPD
From Panel
Lin?[raiy(g \
eDP signal 7 - VALID Video DATA \_
€—D>E—> —>——>
T3 | T4 T5 | T6

Backlight Off | Backlight On | Backlight Off

Backlight on/off
control signal

Power Sequence Timing

Value Remark
Symbol Unit
Min. Typ. Max.
T1 0.5 - 10 [ms]
Sink device AUX CH must
T2 0 - 550 [ms]  |be operational upon HPD
high.
T3 0 - - [ms] Note 1
T4 500 - - [ms]
T5 100 - - [ms]
Note 2
T6 0 200 [ms]
Note 3
Note 3
T7 0 - 200 [ms]
Note 4
© Copyright AUO Display Plus Corporation 2024 All Rights Reserved. Page 22 /41
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T8 1000 - - [ms]

Note 1 During T3 period , eDP link training time by customer’s system.

Note 2: Recommend setting T6 = Oms to avoid electronic noise when VDD is off.

Note 3: During T6 and T7 period , please keep the level of input eDP signals with Hi-Z state.
Note 4: Voltage of VDD must decay smoothly after power-off.(customer system decide this value)
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6. Backlight Specification
6.1 Electrical specification
Item Symbol Condition Min Typ Max Unit Note
1 | Power Supply Input Voltage VDDB - 114 12 12.6 \% -
2 | Power Supply Input Current Iobs VDDB=12V TBD |2.73(TBD A 1
3 Power Consumption Poos VDDB=12V TBD |31.2(TBD Watt 1
4 Inrush Current IrRuSH VDDB=12V - TBD A 2
Hi 2.5 - 3.3 5 -
5 Control signal voltage Vsignal VDDB=12V
Low 0 - 0.8 3
6 Control signal current Isignal VDDB=12V - - 15 mA -
7 | Bxternal PWM Duty ratio D_EPWM VDDB=12V | 0 : 100 % 4
(input duty ratio) -
8 External PWM F EPWM | VDDB=12V | 120 | - 960 Hz 4
Frequency -
9 Input Impedance Rin VDDB=12V | 300 Kohm -
10 LED MTTF LTLED - - 50,000 - Hrs 5,6

Note 1: Dimming ratio= 100%, (Ta=25+5°C, Turn on for 45minutes )

Note 2: MAX input current while DB turn on, measurement condition VDDB rising time=20ms(VDDB: 10%~90%)

GND

! 20 ms

VDDB

Note 3: When BLU off (VDDB = 12V, VBLON = 0V) , IDDB (max) = 0.1A

Note 4: Less than 5% dimming control is functional well and no backlight shutdown happened

Note 5: LED MTTF is defined as the time which luminance of LED is 50% compared to its original value.

Note 6: MTTF is a reference index, it is not representative of warranty.

[Operating condition: Continuous operating at Ta = 25+2°C, for single LED only]
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6.2 Input Pin Assignment
The P236RVNO01.0 module requires [1 power input (14-pin)].
LED DB connector: CI0114M1HRL-NH(CviLux)
Pin Symbol Description Note
1 VDDB Power Supply Input Voltage 12V
2 VDDB Power Supply Input Voltage 12V
3 VDDB Power Supply Input Voltage 12V
4 VDDB Power Supply Input Voltage 12V
5 VDDB Power Supply Input Voltage 12V
6 GND Ground
7 GND Ground
8 GND Ground
9 GND Ground
10 GND Ground
11 NC NC 1
12 VBLON BLU On-Off control: 2,3
13 NC NC 4
14 PDIM External PWM 2,5
Pin number start:
1 14
O T
i CI0114M1HRL—-NH i
Note2. Input control signal threshold voltage definition
Item Symbol | Min. Typ. | Max. | Unit
Input High Threshold Voltage VIH 2 - 3.3 Vv
Input Low Threshold Voltage VIL 0 - 0.8 Vv
Note3. VBLON
Mode selection
VBLON | Note
H or OPEN | BL On
L BL Off
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Note4. Please leave this pin unoccupied. It cannot be connected by any signal (Low/GND/High).

Note5. PDIM
PWM Dimming range:

Conirol 0 |

range " | 100%

External PWM 0% |
Dimming "

I 100%
5% € 2 100%

Performance guaranteed dimming range: 0%, 5~100%

External PWM function dimming ratio 0%~100%, Judge condition as below:
(1) Backlight module must be lighted ON normally.
(2) All protection function must work normally.

(3) Uniformity and flicker could be guaranteed at External PWM function dimming ratio 5%~100%
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6.3 Power Sequence for Backlight
12V(tvp.)
90% 0%
Power Input for BLU N
10% 0%
(vDDB)
R — |
T1 T2 T5
Valid Dimming
Control Signal
(V_IPWM,V_EPWM) H H
T3 T4
BLU On/Off Enable
(VBLON)
Power Input for BLU
(vDDB)
VDDB(typ.)*0.8
Dip condition
Parameter Min Typ Max Units
T1 20 - - ms "1
T2 250 - - ms
T3 200 ms
T4 0 - - ms
T5 0 - - ms
T6 - 1000 ms"2
Notel: T6 describes VDDB dip condition and VDDB couldn’t lower than 10% VDDB.
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7. Mechanical Characteristics

The contents provide general mechanical characteristics for the model P157RANO02.0. In addition, the figures in the

next page are detailed mechanical drawing of the LCD.

ltem Dimension Unit Note
Horizontal 452.95 mm
Vertical 452.95 mm
Depth (Dmin) 13.8 o Front bezel to Back
Bezel
Outline Dimension Depth (Dmax) 28.05 -~ Front Bezel to DB
Cover
Bezel opening w408.02 mm
Bezel Width 12.4/12.4/12.4/12.4 mm Circular
Display Area w400 mm
Weight 2.4 Kg
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Front View
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Back View
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8. Reliability Test Items
Test Item Q'ty Condition
1 High temperature storage test 3 60°C, 500hrs
2 Low temperature storage test 3 -20°C, 500hrs
3 High temperature operation test 3 60°C, 500hrs
5 Low temperature operation test 3 -20°C, 500hrs
Random wave (1.04Grms 2~200Hz)
6 Vibration test (With carton) 1( PKG) |pyration - X,Y,Z 20min per axes
Height: 61 cm
7 Drop test (With carton) 1( PKG) |Direction: 1corner > 3edges - 6flats
(ASTMD4169-1)
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9. International Standard

9.1 Safety
(1) UL 62368-1 : Audio/video, information and communication technology equipment — Part 1: Safety
requirements.
(2) IEC 62368-1 : Audio/video, information and communication technology equipment —Part 1: Safety
requirements.
(3) EN 62368-1 : Audio/video, information and communication technology equipment —Part 1: Safety

requirements.

9.2 EMC
(1) CISPR 32 “Electromagnetic compatibility of multimedia equipment - Emission requirements”.

(2) EN 55032 “Electromagnetic compatibility of multimedia equipment - Emission requirements”.
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10.Packing

10.1 Definition of Label
A. Panel Label:

FXXXX XXX XXX XX - XXX XXX

l » AUO Internal Use

Panel Unique ID

FXXXXXXXXXK KK XXX XXX*

LLLIRIHRTRN] - Ave corporation ry
AUO Display Plus i |

A e D
204396 \ =¥

XXXXXXXXXXXXXXXXXXXX XXX

FXXXXXXX  ADP NO: P157RAN02.0 ; AUO NO: P157RAN02.0 XXXXX

Bauart geprift
Sicharheit
RegelmiBigs
Produktions-
Gberwachung

Manufactured XX/XX MADE IN XXXXX 1D 2000000000
T 1 AVAVATAVAY
I—>Week —
ear AUQO Internal Use

AUO Internal Use

Green mark description

—>Factory Location

—=z)

(1) For Pb and Cd Free Product, AUO will add @ and g for identification.

(2) For RoHs compatible products, AUO will add for identification.

Note: The green Mark will be present only when the green documents have been ready by AUO internal green

team.(definition of green design follows the AUO green design checklist.)

B. Carton Label:

ADP NO: P157RANO02.0 / 97D15P02.000
AUO Corporation
AUO NO : P157RAN02.0 / 97.15P08.000

CUSTOMER NO:
carrono: 1IN

Made in XXXXXX EXXXXXX-XXXXXXXXXX

AUO Display Plus QTY:S @

il
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10.2 Packing Methods

HEESSEMREZRIR Panel HiEE
The foam side of the single composite bag
faces forward and contacts the Panel
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Pallet and Shipment Information

Specification
Packing Remark
Item Qty. Dimension Weight (kg)

1 [Packing Box 5pcs/box 625(L) * 570(W) * 447 (H)mm 18 Panel 2.4 kg
2 |Pallet 1 1260(L) * 1150(W) * 135(H)mm 19
3 |Boxes per Pallet |6 boxes/Pallet (By Air) ; 8 Boxes/Pallet (By Sea)
4 [Panels per Pallet |30 pcs/pallet(By Air) ; 40 pcs/Pallet (By Sea)

1 pallet(by Air)  [1260(L) * 1150(W) * 1476 (H)mm 127
5 Pallet 1 pallet(by Sea) [1260(L) * 1150(W) * 1923 (H)mm 163

after packing
2 pallet(by Sea)

Corner angle Moisture-proof film
Stretch film [T~ [—— v
B I —
. —
Label — 7 7 PET band
:§'§$=ZJ% >
\»\’/ =
&T\’\J / /\
iv\/ é “._ Corner angle
R
\ I
= /
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11.Precautions

Please pay attention to the followings when you use this TFT LCD module.

11.1 Mounting Precautions

(1) You must mount a module using holes arranged in four corners or four sides.

(2) You should consider the mounting structure so that uneven force (ex. twisted stress) is not
applied to module. And the case on which a module is mounted should have sufficient

strength so that external force is not transmitted directly to the module.

(3) Please attach the surface transparent protective plate to the surface in order to protect the
polarizer. Transparent protective plate should have sufficient strength in order to the resist

external force.

(4) You should adopt radiation structure to satisfy the temperature specification.

(5) Acetic acid type and chlorine type materials for the cover case are not desirable because the
former generates corrosive gas of attacking the polarizer at high temperature and the latter
cause circuit broken by electro-chemical reaction.

(6) Do not touch, push or rub the exposed polarizer with glass, tweezers or anything harder than
HB pencil lead. And please do not rub with dust clothes with chemical treatment. Do not
touch the surface of polarizer for bare hand or greasy cloth. (Some cosmetics are
detrimental to the polarizer.)

(7) When the surface becomes dusty, please wipe gently with absorbent cotton or other soft
materials like chamois soaks with petroleum benzene. Normal-hexane is recommended for
cleaning the adhesives used to attach front/ rear polarizer. Do not use acetone, toluene and
alcohol because they cause chemical damage to the polarizer.

(8) Wipe off saliva or water drops as soon as possible. Their long time contact with polarizer
causes deformations and color fading.

(9) Do not open the case because inside circuits do not have sufficient strength.

11.2 Operating Precautions

(1) The spike noise causes the mis-operation of circuits. It should be lower than following

voltage: V=+200mV(Over and under shoot voltage)

(2) Response time depends on the temperature. (In lower temperature, it becomes longer.)

(3) Brightness depends on the temperature. (In lower temperature, it may become lower.) And
in lower temperature, response time (required time that brightness is stable after turned on)
becomes longer.

(4) Be careful for condensation at sudden temperature change. Condensation makes damage to
polarizer or electrical contacted parts. And after fading condensation, smear or spot will
occur.

(5) When fixed patterns are displayed for along time, remnant image is likely to occur.

(6) Module has high frequency circuits. Sufficient suppression to the electromagnetic
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interference shall be done by system manufacturers. Grounding and shielding methods may
be important to minimize the interface.
(7) The conductive material and signal cables are kept away from LED driver inductor to prevent

abnormal display, sound noise and temperature rising.

11.3 Operating Condition for Public Information Display

The device listed in the product specification is designed and manufactured for PID (Public

Information Display) application. To optimize module’s lifetime and function, below operating

usages are required.

(1) Normal operating condition
A. Operating temperature: 0~50C
B. Operating humidity: 10~90%

C. Display pattern: dynamic pattern (Real display).
Note) Long-term static display would cause image sticking.

(2) Operation usage to protect against image sticking due to long-term static display.
A. Suitable operating time: under 24 hours a day
B. Liquid Crystal refresh time is required. Cycling display between 5 minutes’ information

(static) display and 10 seconds’ moving image.
C. Periodically change background and character (image) color.
D. Avoid combination of background and character with large different luminance.

(3) Periodically adopt one of the following actions after long time display.

A. Running the screen saver (motion picture or black pattern)
B. Power off the system for a while

(4) LCD system is required to place in well-ventilated environment. Adapting active cooling
system is highly recommended.

(5) Product reliability and functions are only guaranteed when the product is used under right
operation usages. If product will be used in extreme conditions, such as high temperature/
humidity, display stationary patterns, or long operation time etc..., it is strongly
recommended to contact ADP for filed application engineering advice. Otherwise, its
reliability and function may not be guaranteed. Extreme conditions are commonly found at

airports, transit stations, banks, stock market and controlling systems.

11.4 Electrostatic Discharge Control

Since a module is composed of electronic circuits, it is not strong to electrostatic discharge.

Make certain that treatment persons are connected to ground through wristband etc. And don’t

touch interface pin directly.
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11.5 Precautions for Strong Light Exposure
(1) Strong light exposure causes degradation of polarizer and color filter.

(2) To keep display function well as a digital signage application, especially the component of
TFT is very sensitive to sunlight, it is necessary to set up blocking device protecting panel

from radiation of ambient environment.

11.6 Storage

When storing modules as spares for along time, the following precautions are necessary.

(1) Store them in a dark place. Do not expose the module to sunlight or fluorescent light. Keep
the temperature between 5°C and 35C at normal humidity.

(2) The polarizer surface should not come in contact with any other object. It is recommended
that they be stored in the container in which they were shipped.

(3) Storage condition is guaranteed under packing conditions.

(4) The phase transition of Liquid Crystal in the condition of the low or high storage temperature

will be recovered when the LCD module returns to the normal condition.

11.7 Handling Precautions for Protection Film

(1) The protection film is attached to the bezel with a small masking tape. When the protection
film is peeled off, static electricity is generated between the film and polarizer. This should
be peeled off slowly and carefully by people who are electrically grounded and with well
ion-blown equipment or in such a condition, etc.

(2) When the module with protection film attached is stored for a long time, sometimes there
remains avery small amount of glue still on the bezel after the protection film is peeled off.

(3) You can remove the glue easily. When the glue remains on the bezel or its vestige is
recognized, please wipe them off with absorbent cotton waste or other soft material like

chamois soaked with normal-hexane.

11.8 Dust Resistance

(1) ADP module dust test is conducted with marked holes (see Figure 1) sealed to comply with
JIS D0207.

(2) Module users should design set with these holes used/sealed (if not used) or covered by set
mechanism to prevent dust from entering. The ADP testing procedure cannot replicate all
different real world scenarios, module users should apply set dust resistance solution to meet

users’ requirement.
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Step 1. To seal the slits around the front bezel and back cover on the position of yellow mark.
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12. Appendix: Content Format

FHD 1920*1080, eDP interface

System Board Control Board (T-con) Panel Display

Input Resolution: 1920%1080 Receive the Resolution: 1920%1080  Panel Display: Diameter 960 Pixel
Active Area: Diameter 960 Pixel Active Area: Diameter 960 Pixel
Inactive Area: Black area Inactive Area: Black area
1920 Pixel
(1, 1)< >
A . Display Area
= - No display Area
[o0}
o
X
x
o
(1441, 960)
v
(1920,1080)
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Mapping coordinates

1 930 992 62 101 666 125 590 201 570 135 782 301 515 1407 892 401 487 1435 948 501 481 1441 960 601 496 1426 930 7Ol = 534 1388 854 801 = 603 1319 716 901 728 1194 466

3 907 1015 108 103 663 1259 596 203 569 1353 784 303 514 1408 894 403 487 1435 948 503 481 1441 960 603 49 1426 930 703 535 1387 852 803 605 1317 712 903 732 1190 458

5 891 1031 140 105 661 1261 600 205 567 1355 788 305 514 1408 894 405 486 1435 950 505 481 1441 960 605 497 1425 928 705 535 1385 850 805 606 1316 710 905 736 1186 450

7 879 1043 164 107 658 1264 606 207 566 1356 790 307 513 1409 895 407 486 1436 950 507 481 1441 960 607 497 1425 928 707 537 1385 848 807 608 1314 706 907 739 1183 444

9 868 1054 186 109 65 1266 610 209 564 1358 794 309 512 1410 898 409 486 1436 950 509 481 1441 960 609 498 1424 926 709 538 1384 846 809 610 1312 702 909 743 1179 436

11 858 1064 206 111 654 1268 614 211 563 1359 796 311 511 1411 900 411 485 1437 952 511 481 1441 960 611 498 1424 926 711 539 1383 844 811 612 1310 698 911 747 1175 428

13 850 1072 222 113 651 1271 620 213 562 1360 798 313 511 1411 900 413 485 1437 952 513 482 1440 958 613 499 1423 94 713 540 1382 842 813 614 1308 694 913 751 1171 420

15 841 1081 240 115 649 1273 624 215 560 1362 82 315 510 1412 902 415 485 1437 952 515 482 1440 958 615 500 1422 922 715 541 1381 840 815 616 1306 690 915 755 1167 412

17 834 1088 254 117 646 1276 630 217 559 1363 84 317 509 1413 904 417 485 1437 952 517 482 1440 958 617 500 1422 922 717 543 1379 836 817 618 1304 686 917 760 1162 402

19 82 109 270 119 644 1278 634 219 558 1364 806 313 508 1414 906 419 484 1438 954 519 482 1440 958 619 501 1421 920 719 544 1378 834 819 620 1302 682 919 764 1158 394

21 80 1102 282 121 642 1280 638 221 55 1366 810 321 508 1414 906 421 484 1438 954 521 482 1440 958 621 501 1421 920 721 545 1377 832 821 622 1300 678 921 769 1153 384

23 814 1108 294 123 640 1282 642 223 555 1367 812 323 507 1415 908 423 484 1438 954 523 482 1440 958 623 502 1420 918 723 546 1376 830 823 624 1298 674 923 773 1149 376

25 | 808 1114 306 125 638 1284 646 225 554 | 1368 814 325 506 1416 910 425 484 1438 954 525 483 1439 956 625 503 1419 916 725 547 1375 828 825 626 129 670 925 778 1144 366

27 802 1120 318 127 635 1287 652 227 553 1369 816 327 506 1416 910 427 483 1439 956 527 483 1439 956 627 503 1419 916 727 548 1374 826 827 628 1294 666 927 783 1139 356

29 79 1126 330 129 633 1289 65 229 551 1371 820 329 505 1417 912 429 483 1439 956 529 483 1439 956 629 504 1418 914 729 550 1372 822 829 630 1292 662 929 788 1134 346

31 791 1131 340 131 631 1291 660 231 550 1372 822 331 504 1418 914 431 483 1439 956 531 483 1439 956 631 505 1417 912 731 551 1371 820 831 632 1290 658 931 793 1129 336

33 785 1136 350 133 629 1293 664 233 549 1373 824 333 504 1418 914 433 483 1439 956 533 483 1439 056 633 505 1417 912 733 552 1370 818 833 634 1288 654 933 799 1123 324

35 781 1141 360 135 627 1295 668 235 548 1374 826 335 503 1419 916 435 483 1439 956 535 484 1438 954 635 506 1416 910 735 553 1369 816 835 636 1286 650 935 805 1117 312

37 776 1146 370 137 625 1297 672 237 547 1375 828 337 502 1420 918 437 482 1440 958 537 48B4 1438 954 637 507 145 908 737 554 1368 814 837 639 1283 644 937 811 1111 300

39 771 1151 380 139 623 1299 676 239 545 1377 832 339 502 1420 918 439 482 1440 958 539 484 1438 954

2
2

507 1415 908 739 556 1366 810 839 641 1281 640 939 817 1105 288

41 | 766 1156 390 | 141 621 1301 680 241 544 1378 834 341 501 1421 920 441 482 1440 958 541 484 1438 954

2

508 | 1414 906 741 557 | 1365 808 841 643 1279 636 941 823 1099 276

43 762 1160 398 143 619 1303 684 243 543 1379 836 343 500 1422 922 443 48 1440 958 543 485 1437 952

2

509 | 1413 904 743 558 1364 806 843 645 1277 632 943 830 1092 262

45 758 1164 406 145 617 1305 688 245 542 1380 838 345 500 1422 922 445 482 1440 958 545 485 1437 952

g

509 | 1413 904 745 560 | 1362 802 845 648 1274 626 945 838 1084 246

47 753 1169 416 147 615 1307 692 247 541 1381 840 347 499 1423 924 447 482 1440 958 547 485 1437 952

g

510 1412 902 747  S61 1361 800 847 650 1272 622 947 845 1077 232

49 | 749 1173 424 149 613 1309 696 249 540 1382 842 349 499 1423 924 449 482 1440 958 549 485 1437 952

3

511 1411 900 749 562 1360 798 849 652 1270 618 949 854 1068 214

51 745 1177 432 151 611 1311 700 251 539 1383 844 351 498 1424 926 451 481 1441 960 551 = 486 1436 950

iy

512 | 1410 898 751 564 1358 794 851 655 1267 612 951 863 1059 19

53 741 1181 440 153 609 1313 704 253 538 1384 846 353 498 1424 926 453 481 1441 960 553 486 1436 950

a

512 | 1410 898 753 565 1357 792 853 657 1265 608 953 873 1049 176

55 737 1185 448 155 607 1315 708 255 537 1385 848 355 497 1425 928 455 481 1441 960 555 486 1436 950

a

513 | 1409 896 755 566 1356 790 855 660 1262 602 955 885 1037 152

57 734 1188 454 157 605 1317 712 257 535 1387 8 357 497 1425 928 457 48l 1441 960 557 487 1435 948 657 514 1408 894 757 568 1354 786 857 662 1260 598 957 899 1023 124

59 730 1192 462 159 604 1318 714 259 534 1388 854 359 496 1426 930 459 481 1441 960 550 487 1435 948 659 515 1407 892 759 569 1353 784 859 665 125/ 592 959 917 1005 88

61 726 119 470 161 602 130 718 261 533 1389 85 361 495 1427 932 461 481 1441 960 561 487 1435 948 661 516

§

890 761 571 1351 780 861 667 1255 588

63 723 1199 476 163 600 1322 722 263 532 1390 858 363 495 1427 932 463 481 1441 960 563 483 1434 946 663 516 1406 890 763 572 1350 778 863 670 1252 582

65 719 1203 484 165 598 1324 726 265 531 1391 860 365 494 1428 934 465 481 1441 960 565 483 1434 946 665 517 1405 888 765 574 1348 774 865 673 1249 576

67 716 1206 49 167 597 1325 728 267 530 1392 82 367 494 1428 934 467 481 1441 960 567 483 1434 946 667 518 1404 886 767 575 1347 772 867 675 1247 572

69 713 1209 49 169 595 1327 732 269 529 1393 864 369 494 1428 934 469 481 1441 960 569 489 1433 944 669 519 1403 884 769 577 1345 768 869 678 1244 566

71709 | 1213 504 171 593 1329 736 271 528 1394 866 371 493 1429 936 471 481 1441 960 571 489 1433 944 671 520 1402 882 771 578 1344 766 871 681 1241 560

73 706 1216 510 173 592 1330 738 273 527 1395 868 373 493 1429 936 473 481 1441 960 573 489 1433 944 673 521 1401 880 773 580 1342 762 873 683 1239 556

75 | 703 1219 516 175 590 1332 742 275 5% 139 870 375 492 1430 938 475 481 1441 960 575 490 1432 942 675 521 1401 880 775 581 1341 760 875 686 1236 550

77 700 1222 522 177 588 1334 746 277 526 139 870 377 492 1430 938 477 481 1441 960 577 490 1432 942 677 522 1400 878 777 583 1339 756 877 689 1233 544

79 697 1225 528 179 587 1335 748 279 525 1397 872 379 491 1431 940 479 481 1441 960 579 491 1431 940 679 523 1399 876 779 584 1338 754 879 692 1230 538

81 694 1228 534 181 585 1337 752 281 524 1398 874 381 491 1431 940 481 481 1441 960 581 491 1431 940 681 524 1398 874 781 586 1336 750 881 695 1227 532

83 691 1231 540 183 583 1339 756 283 523 1399 876 383 490 1432 942 483 481 1441 960 583 491 1431 940 683 525 1397 872 783 587 1335 748 883 698 1224 5%

85 688  123¢ 546 185 582 1340 758 285 522 1400 878 385 490 1432 942 485 481 1441 960 585 492 1430 938

g

526 1396 870 785 589 1333 744 885 701 1221 520

87 685 1237 552 187 580 1342 762 287 521 1401 880 387 490 1432 942 487 481 1441 960 587 492 1430 938

g

527 1395 868 787 591 1331 740 887 704 1218 514

89 682 1240 558 189 579 1343 764 289 520 1402 882 389 489 1433 944 489 481 1441 960  5B9 493 1429 936

2

528 1394 866 789 592 1330 738 889 708 1214 506

91 679 1243 564 191 577 1345 768 291 519 1403 884 391 489 1433 944 491 481 1441 960 591 493 1429 936 691 529 1393 864 791 504 1328 734 891 711 1211 500

93 677 1245 568 193 576 1346 770 293 518 1404 886 393 488 1434 946 493 481 1441 960 503 494 1428 934 693 530 1392 862 793 506 1326 730 893 714 1208 494

95 674 1248 574 195 574 1348 774 295 518 1404 886 395 488 1434 946 495 481 1441 960 595 494 1428 934 695 531 1391 860 795 507 1325 728 895 718 1204 486

97 671 1251 580 197 573 1349 776 297 517 1405 888 397 488 1434 946 497 481 1441 960 597 495 1427 932 697 532 1390 858 797 599 1323 724 897 721 1201 480

99 669 1253 584 199 571 1351 780 299 516 1406 890 399 487 1435 948 499 481 1441 960

&

495 1427 932 699 533 1389 856 799 601 1321 720 899 725 1197 472
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