ANUO

AUO Display+

Model Name: P238HVNO1.0

P238HVNO01.0 Product Specification

Issue Date : 2021/07/27

( )Preliminary Specifications
(% )Final Specifications

Rev 1.1

Customer Signature

Date

AUO Display Plus

Date

Approved By

Approval by PM Director
CT Wu

Note

Reviewed by RD Director
Lamy Chen

Reviewed by Project Leader

Wallace Ting

Prepared by PM
Sophie Teng

© Copyright ADP Display Plus Corporation 2021 All Rights Reserved.

Page 1/ 29



m Rev 1.1
AUO Display+
Contents

| Handling PreCaUtions.........ccoociiieicuinininniininieisnnseissssssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssossssssssssssssss 4

2 GENEral DESCIIPLION.....c.coietiieiieinrieetesienstscnsssenssssssnsssesssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssssossssss 5
2.| Display CRaraCteriStiCs......cocociuurencururerererririeererreeeseeseseesesseseesssseeesessasesese s ssesessssssssssessesesssssenessssencssses 5
2.2 Absolute Maximum Rating of ENVIFONMENT ........cccvuieieciirirecriicceitcceeeeeseeeecsese e sseesesenescnssees 6
2.3 OPLical CharaCteriSTiCS ......ccoceururercrrurerecurerereesesseseeseesestesessesesesssseseesssseseacssssssesessssssacsssessesessseseesssssencsssts 7
2.4 Mechanical CharaCteriStiCs ... bbb s ssens 10

3 TFT-LCD ModUle........uciiiiiriiririiniiiinniiisniisssiisssssssssssissssssssssssssssssssssssscsssssssssssssssssssssssssesssssssssssses I
3.1 BlOCK DiIaGlram...c.c. ettt tesess e tese s tese s teses st ss et asi et sene e sesees I
3.2 Interface CONNECLION ...ttt bbb ans I
3.2, ] CONNECLON TYPE..uiuiuiriicuciriieaetretesesses et ss et st ettt s et a s ata st e ae s s seaeseseen I
3.2.2 ConNector Pin ASSIZNMENT ......c.ouoceeeururiceeririeeenieteessestesessastsesess e tsesesssstesesssetasacsssessencsssesencsssesencssses I
3.3 Electrical CharaCteriStiCs ... ssessssssssssssssssssns 13
3.3.1 Absolute Maximum RAtING........ccceceeeururereeuririreeinirieeeree st esesessasesesess s tseesssesencsssesencssssencsssnes 13
3.3.2 Recommended Operating Condition ..........ccccccrueevecerunieencurinesecureneeesseseseesseseseesssseseessssssescsssssseseseses 13
3.4 SigNAl CaraCteriStiCS. ...uoceueereecuerrenecueereseesessasteaess e tesessasteusseatsese s eseses s taeaessseteaesesetatassssetaeacssssacacsesnes 14
3.4, ] LCD PixXel FOIMAL ...ttt tesse et st s ettt ss et e s teaesesees 14
3.4.2 LVDS Data FOIMAL.....cccocueereceucireccueiristcaeesesteses st es e tesessastesessaetsesessastesessseteaesssessensssssscncssssnsncsesees 14
3.4.3 Color VErsus INPUL Data.......ccccurueeeueurenicueeristeeseeseieesseetesessastsesessastesessastesesssstescsssssencsssesencsssessencssses I5
3.4.4 LVDS SPECIfICALION ...cvrvueuuieieuciniecuetreetcieesietseaces et teaess et s st st s s sttt s et ss s teaesesees 15
3.4.5 Input TIMING SPECIfICALION......ccueeiccirericerie ettt sttt ss ettt sees |17
3.4.6 INPUL TIMING DIAGIaM ....cuviieeirsiiteie ettt tees st s sttt et ettt seee 18
3.5 PoWer ON/OFF SEQUENCE ..ottt sttt ss st a e et st seen 19

4 Backlight URit.......cucuiiiiiiiiiiiinniinniiiniinnitssnsiesssacssssacsssssassssssatssssssssssstsssssstsssssstssssssssssssssssssssssssnes 20
4.1 BlOCK DiIagram......cccccueeeicieueiiineeueisieeeue st eeseestsee et tese st ese st st se st e sttt bt s et as et e aeasseteas 20
4.2 INLEIface CONNECTION. .....cccueieuceeiriceietete ettt sttt sttt et sttt b et se et eaeaeseseens 21
4.2 ] CONNECLON TYPE ..ttt sttt ettt s et a ettt ettt bttt e bt sesens 21
4.2.2 ConNector PiN ASSIZNMENT ...ttt sttt sttt sttt seseas 21
4.3.1 Absolute MaximumM RAtiNG.........ccececueuririneueiririeeiete ettt ettt ettt ettt et eas 22
4.3.2 Recommended Operating CONAILION .........ccccueeeireueurirencueinineceesisecaesetseese st eesesstseesesetseese e tseessesens 22

5 RelI@bility TeSt....cueeiiiiiiiriirininccitecntncnntectsssasassnsssasassssnsssssssnssssssssssssssnsssssssssssssssssssnssssssnsss 24

6 ShIPPING Label........cuoouiiiririiiitiiiicncceesastesssaesstssssets st ssas st ssas s ssas s ssassaans 25

7 Mechanical CharacteriStics..........couvivinuiirinuiiriniisunnicsessicsessssisessssssssissssssisessssissssssssssssssssssssssssssessssssssssns 26

8 Packing SPeCifiCation.......cccceveieurnininunininiiiiniieintiisniteisnsssesssnssssssssssssssssssssssssssssssssssssssssssssossssssssssssssssssss 28
8.1 PACKING FIOW ..ttt sttt ettt sttt ettt 28
8.2 Pallet and shipment INFOrMAtON ..ottt ettt ettt 29

© Copyright ADP Display Plus Corporation 2021 All Rights Reserved.

P238HVNO01.0 Product Specification

Page 2/ 29



ANUO

AUO Display+

Record of Revision

P238HVNO01.0 Product Specification

Rev 1.1

Version

Date

Page

Old description

New Description

Remark

0.0

2021/01/0
8

Frist Draft (Preliminary)

2021/01/31

P26

6 Shipping Label

The lsbal i on the pansl 35 shown below: (Eample}

IIHHIIIHHIHIHIHHIHHH IIIHLE :;Iw e G P_t)

RN

Note é-1-Far By Free products, we will add & for igensficauion,

Note 6:2-For RoHs campatibs procuces. we wil adé 55 tor entfcaton

. Qisda il s 1) o b
Note &-4-The Green Pl will be presancad anly when g

Nete &.3:Far Chin

HS compatitle ar

@ recn documen

we baen ready by Qisda

Ineermal Grean Tesm,

6 Shipping Label

*6 Shipping Label

The label s o the panel 25 shown below: (Excmpie)

i HIHI H\ I H R

@k

(VIR IHII\IHH &

(31 For ¥ Free Froduet, ADE wil aad ) for i

(21 For BoHs Compaieic produets, AU wil
3 Far *Cardmiun Fres product, ADP will add ©4 for ideniification.

(1 Nots. The arsen Mark wil be present caly when the oresn documents have been ready by
ADP intemal gen lsam. (Dsfiniion of green design follows the ADF gresn design
chacklisl 1

idsnneation -

2021/01/31

P27

7 Mechanical Characteristic

7 Mechanical Characteristic

2021/07/28

P21

4.2 Interface Connection
4.2.1 Connector Type

42 Interface Connection-
421 Connector Type-

4.2 Interface Connection
4.2.1 Connector Type

Manufacturer cvILUX
Manufacturer= EnTERY- Backlight |
Backlight Connacar
Part Number- 3707K-506N-2 1R Part Mmber CI406MTHRN-NH1.
Manufacturer- Coiluxy Manufacturer. CVILUX or Compatible
Mating Connestor- Mating Connector- t
Part Number CI14885LO00-NH (Locking type)- Part Number.

CH406SLO00-NH (Lock).

P26~P27

7 Mechanical Characteristics

7 Mechanical Characteristics

ADP logo)

7 Hhaned i

(Add

© Copyright ADP Display Plus Corporation 2021 All Rights Reserved.

Page 3/ 29




m P238HVNO01.0 Product Specification

AUO Display+ Rev 1.1

| Handling Precautions

)
2)
3)
4)
3)
6)

7)
8)
9)

10)
1)

12)
13)

14)
15)

Since polarizer is easily damaged, do not touch or press the surface of polorizer with hand.

Be sure to turn off power supply when inserting or disconnecting from input connector.

Wipe off water drop immediately. Long contact with water may cause discoloration or spots.

When the panel surface is soiled, wipe it with absorbent cotton or other soft cloth.

Since the panel is made of glass, it may break or crack if dropped or bumped on hard surface.

Since CMOS LSI is used in this module, take care of static electricity and insure human earth when
handling.

Do not open or modify the Module Assembly.

Do not press the reflector sheet at the back of the module to any directions.

In case a TFT-LCD Module has to be put back into the packing container slot after once it was taken
out from the container, do not press the center of the LED lightbar edge. Otherwise the TFT-LCD
Module may be damaged.

Insert or pull out the interface connector, be sure not to rotate nor tilt it of the TFT-LCD Module.
Do not twist nor bend the TFT -LCD Module even momentary. It should be taken into consideration
that no bending/twisting forces are applied to the TFT-LCD Module from outside. Otherwise the TFT-
LCD Module may be damaged.

Please avoid touching COF position while you are doing mechanical design.

When storing modules as spares for a long time, the following precaution is necessary: Store them in a
dark place. Do not expose the module to sunlight or fluorescent light. Keep the temperature between
5°C and 35°C at normal humidity.

Do not apply the same pattern for a long time, it will enhance relevant defect.

When this reverse-type model(PCBA on bottom side) is used as forward-type model(PCBA on top
side) , ADP Display Plus can not guarantee any defects of LCM .
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2 General Description

This specification applies to the 23.8 inch- wide Color a-Si TFT-LCD Module P238HVNOI.0 The display
supports the FHD - 1920(H) x 1080(V) screen format and 16.7M colors (8-bit RGB data input). The input

P238HVNO01.0 Product Specification

interface is Dual channel LVDS and this module doesn’t contain an driver board for backlight.

2.1 Display Characteristics

The following items are characteristics summary on the table under 25°C condition:

Storage (Shipping)

ITEMS Unit SPECIFICATIONS
Screen Diagonal [mm] 23.8”
Active Area [mm] 527.04(H) x 296.46(V)
Pixels H x V - 1920 x 1080
Pixel Pitch [um] 274.5(per one triad)x274.5
Pixel Arrangement - R.G.B. Vertical Stripe. Source board at bottom Note 2-/
Display Mode - VA Mode (Vertical Alignment), Normally Black
White Luminance ( Center ) [ed/m2] | 250 (Typ.)
Contrast Ratio - 3000(Typ.)
Response Time [msec] [6ms (Typ., on/off)
Power Consumption [Watt] 12.17(Typ .)
(LCD Module + Backligh unit) LCD module:PDD (Typ.)=3.2@White pattern, Fv=60Hz
Backlight unit:Pswu (Typ.)=8.97 @Is=50mA
Weight [Grams] | 2280 (Typ.)
Outline Dimension [mm] 543.0(H) x 317.4(V) x 1 1.2(D) (Typ.)
Electrical Interface - Dual channel LVDS,8-bits RGB data input
Support Color - 16.7M colors
Surface Treatment - SAG 40%, 3H
Tegp::::;c:qre Range [-C] 0 to +50
perating [°/C] | -20 to +60

RoHS Compliance

RoHS Compliance

TCO Compliance

TCO 8.0 Compliance

Note 2-1: The following shows the figure of pixel arrangement

Source Board

© Copyright ADP Display Plus Corporation 2021 All Rights Reserved.
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2.2 Absolute Maximum Rating of Environment
Permanent damage may occur if exceeding the following maximum rating.
Value
Symbol Descriotion Unit Note
Min. Max.
TOP Operating Temperature 0 +50 (°C) Note 2-2
TGS Glass surface ' 0 +65 (oC Note 2-2
temperature(operatin) Function judged only

HOP Aor 5 90 [ %RH ] Note 2-2
TST AsT -20 +60 (°C)
HTS 5 90 [ %RH ]

Note 2-2: Temperature and relative humidity range is shown in the figure .

2.
3.

90% RH Max ( Ta <39°C)

Wet-bulb temperature should be 39°C Max. ( Ta £39°C)
No condensation

Tuh=3C

100 _T=40°C H=90%,
3
0 R R R R R R R
~ 820 &
& %
= &
ot
= '0
+ B[
= >
5 o T[T, H=39%
T .
w40
E
Z
=
i
20

o
n
=

4n 30 &0

Tenperature °C

Operating Range KRR Storage Range NS R NN\
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2.3 Optical Characteristics
The optical characteristics are measured on the following test condition.

Test Condition:

|. Equipment setup: Please refer to Note 2-3.

2. Panel Lighting time: 30 minutes

3. VDD=5.0V, Fv=60Hz,Is=50mA,Ta=25°C

4. L/B must be in the bottom side at normal and MNT aging state

Symbol Description Min. Typ. Max. Unit Remark
. . Note 2-3
L, White Luminance (Center of screen) 200 250 - [cd/m2] By SR-3
. . . . o Note 2-4
Luni Luminance Uniformity (9 points) 75 80 - [%] By SR-3
. Note 2-5
CR Contrast Ratio (Center of screen) 1800 3000 - - By SR-3
Or Horizontal Viewing Angle Right 75 89 -
(CR=10)
0. Left 75 89 - [degree]
Dy Vertical Viewing Angle Up 75 89 -
d, (CR=10) Down 75 89 - Note 2-6
Br Horizontal Viewing Angle Right 75 89 - By SR-3
0, (CR=5) Left 75 89 -
Oy Vertical Viewing Angle Up 75 89 -
o (CR=5) Down 75 89 -
Tr Rising Time - 10 20
Te Response Time Falling Time - 6 12 [msec] Note 2-7
- Rising + Falling - 16 9 By TRD-100
R« Red x 0623 | 0653 | 0.683
R, Redy 0305 | 0335 | 0365
G, Green x 0292 | 0322 | 0352
G, Color Coordinates Greeny 0.587 0617 0.647
CIE 1931 B By SR-3
B, ( ) Blue x 0.0122 | 0.152 | 0.182
B, Blue y 0.050 | 0.080 | 0.110
W, White x 0.283 0.313 0.343
W, White y 0.299 0.329 0.359
NTSC ratio 72 [%]

Note 2-3: Equipment setup :

© Copyright ADP Display Plus Corporation 2021 All Rights Reserved. Page 7/ 29
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The LCD module should be stabilized at given temperature for 30 minutes to avoid abrupt
temperature change during measuring (at surface 35°C). In order to stabilize the luminance, the
measurement should be executed after lighting Backlight for 30 minutes in a stable, windless and

dark room.

LCD Module
Optical stage 4 (Don't place upside down) Photodetector
Xf"
—
2!
. S0cm -
Measured distance

Note 2-4: Luminance Uniformity Measurement

Definition:

Luminance Uniformity =

Minimum Luminance of 9 Points (P1~ P9)

Maximum Luminance of 9 Points (P1~ P9)

a. Test pattern:White Pattern

P s ?____:_ L
* 2 P37 o I

B P O B
EF’? P8 P9 ' V/10

i A— @ 5 |

Note 2-5: Contrast Ratio Measurement

© Copyright ADP Display Plus Corporation 2021 All Rights Reserved.
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Definition:
Luminance of White pattern

Luminance of Black pattern

Contrast Ratio =

a. Measured position: Center of screen (P5) & perpendicular to the screen (6=0=0°)

Note 2-6: Viewing angle measurement
Definition: The angle at which the contrast ratio is greater than 10 & 5 .
a. Horizontal view angle: Divide to left & right (6, & 6;)

Vertical view angle: Divide to up & down (®y &O,)

Normal Line
6=0° p=0°

12 O'clock
direction

0.=90" x y &n = 90"

6 O'clock ' \({ x'
direction
oL =90

Note 2-7: Response time
measurement

The output signals of photo detector are measured when the input signals are changed from “Gray
level A” to “Gray level B” (falling time, TF), and from “Gray level B” to “Gray level A” (rising time,

TR), respectively. The response time is interval between the 10% and 90% of optical response.

% Tk Tr

1 ! !

A I n e < I |

100 — : .

90 ] 1 1

1 ! !

. 1 1

Optical \ White |\| Black ! Black White |
response 1 1 :
18 ! : T :

i i
4— 1Frame —¢— 1Frame —
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2.4 Mechanical Characteristics

Symbol Description Min. Max. Unit Remark

P.. Backside Compression 2.5 - [Kgf] Note 2-8

Note 2-8: Test Method:
The point is at a distance from right-downside 25mm x 25mm defined as the Start Point of

Measure Points, and the point is at a distance 25mm from left-side & around 10mm from PCB

defined as the End Point.

Align 50mm x 50mm block from Start Point on the Bezel Back, and the corners of each block

are Measure Points.

f N\

10mm

End Point

25mm =25mm

If the distance from the last block to each side of the End Point = 25mm, add other blocks to

make sure that most area of Bezel Back can be measured.

Note 2-9 : Evaluation test and mass production inspection shall be applied with LED current Is @ HDR off

condition if there is not specified condition.
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3 TFT-LCD Module
3.1 Block Diagram
The following shows the block diagram of the 23.8 inch Color TFT-LCD Module
Gi1
TFT-LCD
LVDS DC/DC Gamma 1920(x3) x 1080
Signal Converter I.' Correction Pixels
- 5 ¥
‘g’ ‘ X-Driver IC
vDD =
* 2 Timing
e * LVDS Controller [
Recelver Minl LVDS
Transmitter
ASIC
Control Board
3.2 Interface Connection
3.2.1 Connector Type
TET-LCD Manufacturer P-TWO STM
Connector Part Number 187034-3009 MSBKT240P30HB
Mating Manufacturer JAE or Compatible
Connector Part Number FI-X30HL(Locked Type)
3.2.2 Connector Pin Assignment
PIN # Symbol Description Remark
I RxO0- Negative LVDS differential data input (Odd data)
2 RxO0+ Positive LVDS differential data input (Odd data)
3 RxOl- Negative LVDS differential data input (Odd data)
4 RxO 1+ Positive LVDS differential data input (Odd data)
5 RxO2- Negative LVDS differential data input (Odd data)
6 RxO2+ Positive LVDS differential data input (Odd data)
7 GND Ground
8 RxOCLK- Negative LVDS differential clock input (Odd clock)
9 RxOCLK+ Positive LVDS differential clock input (Odd clock)
10 RxO3- Negative LVDS differential data input (Odd data)
I RxO3+ Positive LVDS differential data input (Odd data)
12 RxEO- Negative LVDS differential data input (Even data)
© Copyright ADP Display Plus Corporation 2021 All Rights Reserved. Page 11/ 29
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13 RxEO0+ Positive LVDS differential data input (Even data)

14 GND Ground

I5 RxE|- Negative LVDS differential data input (Even data)

16 RxEI+ Positive LVDS differential data input (Even data)

17 GND Ground

18 RxE2- Negative LVDS differential data input (Even data)

19 RxE2+ Positive LVDS differential data input (Even data)

20 RxECLK- Negative LVDS differential clock input (Even clock)

21 RxECLK+ Positive LVDS differential clock input (Even clock)

22 RxE3- Negative LVDS differential data input (Even data)

23 RxE3+ Positive LVDS differential data input (Even data)

24 GND Must Connect to GND

25 NC No connection (for internal test only. Do not connect)

26 NC No connection (for internal test only. Do not connect)

27 NC No connection (for internal test only. Do not connect)

28 VDD Power Supply Input Voltage

29 VDD Power Supply Input Voltage

30 VDD Power Supply Input Voltage
e )
[ ?HHPPHNG LABEL j [

TR I

ocud  pud [
©
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3.3 Electrical Characteristics

3.3.1 Absolute Maximum Rating

Permanent damage may occur if exceeding the following maximum rating.

Symbol Description Min Max | Unit Remark
VDD Power Supply GND-0.3 6.0 | [Volt] Ta=25°C
Input Voltage

3.3.2 Recommended Operating Condition

Symbol Description Min | Typ | Max | Unit Remark
VDD Power supply 45 | 50 | 55 |[Vol]
Input voltage
oD Power supply - | 064 | 078 | [A] |vDD= 5.0V, All white Pattern , Fv=60Hz
Input Current (RMs) i 074 | 09 [A] |VDD= 5.0V, All white Pattern , Fv=75Hz
PDD VDD Power - 3.2 3.9 |[Watt] VDD= 5.0V, All white Pattern , Fv=60Hz
Consumption . 37 | 45 |[Watt]|VDD= 5.0V, All white Pattern , Fv=75Hz
IRush Inrush Current - - 3.0 [A] [Note 3-/
vDDrp | Allowable VDD ] - | 500 | [mV] |VDD= 5.0V, All white Pattern , Fy=75Hz
Ripple Voltage

Note 3-/: Inrush Current measurement:

Test circuit:

(LD Modules Input)

0%, 5.0V

10%.,
o r

«—» a70us.

VDD rising time.

The duration of VDD rising time: 470us.

© Copyright ADP Display Plus Corporation 2021 All Rights Reserved. Page 13/29
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3.4 Signal Characteristics
3.4.1 LCD Pixel Format

1 2 1919 1920
ist Line RIG|B/R|GB -~ """~ "" RIGIB|IR|G|IB
1080 Line |R|G|B|R|GB -~ """ """ " ="~ R|G|IB|R|G|B

3.4.2 LVDS Data Format

e (XXX EXEEEE=X D)

G ) C 66 D @, ~ 8BitColor

o (XX X OEEEE =X o Ihne

o ( X""X""X"’“"X”""’X""’X"“’X"X ) "MSB | R7 | G7 | B7
| R6 | GB | B6

RXECLK + \ / | R5 G5 BS
| / \ | R4 | G4 | B4

w X=X EEEEED R | 63 | B3
o (COEDEEXEEXEXEY ) R2 | G2 | B2
= COOOOEEEED R | 61 | Bf
e ( X;-,.Xu-»xu:..XLC,‘Xx_g.,X.f;,XL;.._X ) LSB | RO | GO | BO

Note 3-2:
a. O ="0Odd Pixel Data” E = “Even Pixel Data”
b. Refer to 3.4.1 LCD pixel format, the |* datais | (Odd pixel Data),the 2" data is 2(Even Pixel
Data) and the last data is 1920(Even Pixel Data)

© Copyright ADP Display Plus Corporation 2021 All Rights Reserved. Page 14/ 29
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3.4.3 Color versus Input Data
The following table is for color versus input data (8bit). The higher the gray level, the brighter the color

Color Input Data
Color lirfeﬁ RED data GREEN data BLUE data Rematk
(MSB:R7, LSB:RO) (MSB:7, LSB:GD) (MSB:E7, LSB:ED)
RP|RE|RE|R4|R3I|R2|R1|RO|GY | GE|GE | G4 |G3| G2 |61 | GO|B7 |Ba|BS| B4 B3 |B2|B1|BD
Black - gp(o(o|joyo|o|jojo)jojo)jojo|jojojoyojojo|ofofojojo|aQ
White - L T s Y e O O Y T
Gray 127 - o1 1 1 1 1 1 1101 1 1 1 1 1 3 T T Y Y O A I
La pyojofojofo|jojo|jojojofo|jofojo|(ojofo|ojoflo|0|0|0]| Black
Red
L2255 |1 1 1 1 1 1 1 T|jo0(ojofojofojoyojofojojofojojofao
La p|o|ofjo|0|o|0|0 p|ojo|l0o|0|0(0]0] Black
Green
B0 |O0(0O|O (D000 p|ojofo|jojojo|0
Lo gp(of(ojo|o|0o|o|o|jo|jo)o|jojojojojojojo|of{ojo|0o|o|0]| Black
Blue
s oo jofojofofofofo(ofo(0o|jofo|loopr (]t

3.4.4 LVDS Specification
a. DC Characteristics

Symbol Description Min Typ Max | Units Condition

LVDS Differential Input
- - + =

Vi | High Threshold 100 | [mV] | Vew = 1.2V

LVDS Differential Input

Vi Low Threshold -100 } - [mV] [ Vem = 12V
LVDS Differential Input
l Vio l Voltage 100 ) 600 [mV]
LVDS Common Mode
Vem Voltage *+1.0 +1.2 +1.5 [V] | V-V =200mV

© Copyright ADP Display Plus Corporation 2021 All Rights Reserved. Page 15/ 29
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LVDS Signal Waveform:
Use RxOCLK-& RxOCLK+ as example

Single-End

LVDS Vin N

LVDS Vin P

GND

Differential Signal
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b. AC Characteristics:

Symbol Description Min Max Unit Remark

Maximum deviation of input
Foev clock frequency during - 3 %

Spread Spectrum

Maximum modulation
Fvop frequency of input clock - 200 KHz
during Spread Spectrum

Fred 4
Fmax
Fcik* Fpev
Feik T
Fmin
_1
Fmop
< Spread Spectrum> Time
Fclk: LVDS Clock Frequency
3.4.5 Input Timing Specification
It only support DE mode,and the input timing are shown as the following table
Symbol Description Min. | Typ. | Max. | Unit | Remark
TY Period | 1094 | 1130 | 1836 | ™"
Tdisp (v Active Th
P ) Vertical Section 1080 | 1080 | 1080
Tblk (v) Blanking 14 50 756 Th
Fv Frequency 49 60 76 Hz
Th Period Telk
e Horizontal o 1000 | 1050 | 1678 -
is ctive c
P Section 960 | 960 | 960
Tblk (h) Blanking 40 90 718 Tclk

© Copyright ADP Display Plus Corporation 2021 All Rights Reserved. Page 17 /29
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Fh Frequency 537 | 67.8 | 90 KHz | Note 3-3
Tclk LVDS Clock Period 11.2 | 14.0 | 186 ns 1/Fclk
Fclk Frequency 537 | 71.2 | 90.0 MHz | Note 3-4
Note 3-3: The equation is listed as following. Please don’t exceed the above recommended value.
Fh (Min.) = Fclk (Min.) / Th (Min.);
Fh (Typ.) = Fclk (Typ.) / Th (Typ.);
Fh (Max.)= Fclk (Max.) / Th (Min.);
Note 3-4: The equation is listed as following. Please don’t exceed the above recommended value.
Fclk (Min.) = Fv (Min.) x Th (Min.) x Tv (Min.);
Fclk (Typ.) = Fv (Typ.) x Th (Typ.) x Tv (Typ.);
Fclk (Max.) = Fv (Max.) x Th (Typ.) x Tv (Typ.);
3.4.6 Input Timing Diagram
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3.5 Power ON/OFF Sequence

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

/ \
90% 90% \
10%
10% 0%

VDD T2 < 7
T5 | T6 T7
LVDS Signal _//// VALI[NY
DATA
T3 T4
VsLeD Backlight Off Backlight On Backlight Off

Power Sequence Timing

Value Remark
Symbol Unit
Min. Typ. Max.
Tl 0.5 - 10 [ms]
T2 0 - 50 [ms]
T3 500 - - [ms]
T4 100 - - [ms]
Note 3-6
T5 0 50 [ms]
Note 3-7
Note 3-7
Té 0 200 [ms]
Note 3-8
T7 1000 - - [ms]

Note 3-6 : Recommend setting T5 = Oms to avoid electronic noise when VDD is off.
Note 3-7 : During T5 period , please keep the level of input LVDS signals with Hi-Z state.
Note 3-8 : Voltage of VDO must decay smoothly after power-off. (customer system decide this value)
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4 Backlight Unit

4.1 Block Diagram
The following shows the block diagram of the 23.8 inch Backlight Unit. And it includes 64 pcs LED in the

LED light bar. (4 strings and 16 pcs LED of one string).
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4.2 Interface Connection

4.2.1 Connector Type

Backlight Manufacturer CVILUX

Connector
Part Number CI1406M1HRN-NH1
Manufacturer CVILUX or Compatible

Mating Connector
Part Number Cl1406SL000-NH (Lock)

4.2.2 Connector Pin Assignment

Pin# Symbol Description Remark

I Chl LED Current Feedback Terminal (Channel 1)
2 Ch2 LED Current Feedback Terminal (Channel 2)
3 Vsieo LED Power Supply Voltage Input Terminal

4 Vsieo LED Power Supply Voltage Input Terminal

5 Ch3 LED Current Feedback Terminal (Channel 3)
6 Ch4 LED Current Feedback Terminal (Channel 4)
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4.3 Electrical Characteristics
4.3.1 Absolute Maximum Rating
Permanent damage may occur if exceeding the following maximum rating.
(Ta=257C)
Symbol Description Min Max Unit Remark
Is LED String Current 0 180 [mA] 100% duty ratio
4.3.2 Recommended Operating Condition
(Ta=25C)
Symbol Description Min. Typ. Max Unit Remark
100% duty ratio of LED
Is LED String Current - 50 55 [mA] iy ratie o
chip, Note 4-6
[s=50mA @ 100% duty
Vs | LED String Voltage 3887 | 4486 | 47.85 | [Volt] | ratio; Note 4-1, Note 4-5,
Note 4-7
Maximum Vs Voltage [s=50mA @ 100% duty
AVs Deviation of light bar ) i 32 [Volt] ratio: Note 4-2
LED Light Bar Power
Peru 8 . > 8.97 9.57 [Watt] | Note 4-3
Consumption
LTeo | LED Life Time 30,000 - - [Hour] | Note 4-4
Over Voltage Protection 110%
OVP | - - [Volt] | Note 4-5
in system board Vsmax
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Note 4-1:

Note 4-2:

Note 4-3:

Note 4-4:

Note 4-5:

Note 4-6:

Note 4-7:

Vs (Typ.) = Vi (Typ.) X LED No. (one string);
a. Vi: LED chip forward voltage, Vi (Min.)=2.43V, V¢(Typ.)=2.8V, V¢(Max.)=2.99V
b. The same eugqation to calculate Vs(Min.) & Vs (Max.) for respective Vi (Min.) & V¢(Max.);

+ V. -
O > O
H\'ﬁ Is
LED chip

AVs (Max.) = AV; X LED No. (one string);
a. AV LED chip forward voltage deviation; (0.2V , each Bin of LED V)

Peww (Typ.) = Vs (Typ.) XIs (Typ.) X 4 ; (4 is total String No. of LED Light bar)
Peu (Max.) = Vs (Max.) X Is (Typ.) X 4;

Definition of life time:
a. Brightness of LED becomes to 50% of its original value
b. Test condition: Is =50mA and 25°C (Room Temperature)

Recommendation for LED driver power design:
Due to there are electrical property deviation in LED & monitor set system component after
long time operation. It’s strongly recommend the design value of LED driver board OVP (over
voltage protection) should be 10% higher than max. value of LED string voltage (Vs) at least.
Recommend “Analog Dimming” method for backlight brightness control for Wavy Noise Free.
Otherwise, recommend that Dimming Control Signal (PWM Signal) should be synchronized
with Frame Frequency.
Ensure that the LED light bar is not subjected either forward or reverse voltage while monitor

set is on standby mode or not in use.
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5 Reliability Test
Reliability test items are listed as following table. (Bare Panel only)
Items Condition Remark

Temperature Humidity Bias (THB) Ta= 50"C, 80%RH, 300hours

High Temperature Operation (HTO) | Ta= 50°C, 50%RH, 300hours

Low Temperature Operation (LTO) Ta= 0°C, 300hours

High Temperature Storage (HTYS) Ta= 60°C, 300hours

Low Temperature Storage (LTS) Ta= -20°C, 300hours
Acceleration: 1.5 Grms

Vibration Test Wave: Random

(Non-operation) Frequency: 10 - 200 Hz
Sweep: 30 Minutes each Axis (X, Y, Z)
Acceleration: 50 G

Shock Test Wave: Half-sine

(Non-operation) Active Time: 20 ms
Direction: £X, Y, +Z (one time for each Axis)

Thermal Shock Test (TST) -20°C /30min, 60°C /30min, 100 cycles Note 5-/
Contact Discharge: £ 15KV, 150pF(330() Isec
8 points, 25 times/ point.

ESD (Electro Static Discharge) Note 5-2
Air Discharge: + 15KV, |50pF(330Q) Isec
8 points, 25 times/ point.

Note 5-1: a. A cycle of rapid temperature change consists of varying the temperature from -20°C to 60°C,
and back again. Power is not applied during the test.
b. After finish temperature cycling, the unit is placed in normal room ambient for at least 4 hours
before power on.

Note 5-2 EN61000-4-2, ESD class B: Certain performance degradation allowed
No data lost
Self-recoverable
No hardware failures.

ESD discharged points should avoid display area and periphery front bezel of display area.

Suggest points were 4 side parallel edge of display area surface.

Metal front bezel must cover half area of BM (black matrix), and metal front bezel must connect with metal
back bezel to protect source IC of panel by ESD damaged.

Note 5-3. Result Evaluation Criteria:

TFT-LCD panels test should take place after gradually cooling enough at room temperature.
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6 Shipping Label

The label is on the panel as shown below: (Example)

LT REERH ST R kit cd e
AU Optronics o | RoHS

% _ ¥
XXXXXXX XXX KK — XXX KX MADE IN 00000 () @

IETIFTEENTLAERAH I e,

KX KX AKA XK R AKAXAKAN

(1) For Pb Free Product, ADP will add @ for identification.

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

(3) For "Cadmium Free product, ADP will add €d for identification.

(4) Note: The green Mark will be present only when the green documents have been ready by ADP
internal green team. (Definition of green design follows the ADP green design checklist.)
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7 Mechanical Characteristics
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fovid Touching COF Position When Joing Mechanical Design

(1) Avoid touching COF position when doing mechanical design
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fovid Touching COF Position When Joing Mechonical Design

(1) Avoid touching COF position when doing mechanical design

(2) The user hole depth of the light bar side is different from the other side
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8 Packing Specification
8.1 Packing Flow
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8.2 Pallet and shipment information

Specification

Item Remark
Q'ty Dimension Weight(kg)
Panel 1 543.0(H) x 317.4(V) x 11.2(D) (Typ.) 2.28
Cushion 1 - 1.7
Box 1 412(L)mm x 281(W)mm x 650(H)mm 1.2 without Panel & cushion
Packing Box 10 pcs/Box 412(L)mm x 281(W)mm x 650(H)mm 25.7 with panel & cushion
Pallet 1 1150(L)mm x 840(W)mm x 132(H)mm 13.6
Pallet after Packing [16 boxes/pallet | 1150(L)mm x 840(W)mm x 1432(H)mm 424.8
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