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Product Specification

1. General Description

1-1. Introduction

The LP140WFH is a Color Active Matrix Liquid Crystal Display with an integral LED backlight system. Th<
matrix employs a-Si Thin Film Transistor as the active element. It is a transmissive type Gisplay operatipg,ir:
the normally Black mode. This TFT-LCD has 14.0 inches diagonally measured active Gispiay-area with(=H)2
resolution (1920 horizontal by 1080 vertical pixel array). Each pixel is divided into R2d, Gireen and Biue sub-
pixels or dots which are arranged in vertical stripes. Gray scale or the brightn#ss ¢tie sub-pinal ¢olcs is
determined with a 6-bit gray scale signal for each dot, thus, presenting a paiatte of more_thar 262,144
colors. The LP140WFH has been designed to apply the interface method that enables (low.ncw<r, high
speed, low EMI. The LP140WFH is intended to support applications vwnese titin thicknpass, (ow)power are
critical factors and graphic displays are important. In combination witia tae Vertical arrangement of the sub-
pixels, the LP140WFH characteristics provide an excellent flat display Tar office attcmaticsi products such
as Notebook PC.

EEPROM Ly 1920
for EDID & T-Con |
o |2<:I | TFET-LCD Panel
% Main L|nE
» - 31 .
3 AUX Timirg i Data,Sigfial (1920 x RGB x 1080)
«—>
S HPD Condrollel |
§ ' T o 1080
Q | cate
2 D_ka_ blgnall ‘
30 | L] Bvcc, AvDD Veom, s ori
T | YCCuN power Blatk Gamma, Gate Signal ource Driver
> } $ >
-~
VLED N\ VOUT_LED
LED.EN, | | Bo\Dbver | _ LEDCahode LED Backlight
PWM <
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1-2. General Feature

Active Screen Size

14.0 inches diagonal

Outline Dimension

315.81 (H, Typ.) x 186.07 (V, Typ.) x 3.0 (D, Max.) [mm] (without PCB Board)

Pixel Pitch 0.1611 mm x 0.1611 mm \
Pixel Format 1920 horiz. By 1080 vert. Pixels RGB strip arrangement P
Color Depth 6-bit, 262,144 colors \ \ ﬂ
Luminance, White 300 cd/m?2(Typ. 5 point) h\ N\, o |
Power Consumption Total 3.56W (Typ.) Logic : 0.7W (Typ. @ Mosaic), i /[7 gGW (Typ @)W I=.J12V)
Weight 300 g (Max.)
Display Operating Mode Normally Black \ \/
Surface Treatment Anti-Glare treatment of the front Po|a| zer - y
Color Gamut NTSC 45% \"~ Y
LED Dimming Control mode DC Dimming | ).V
RoHS Compliance Yes \"
BFR/PVC/As Free Yes for all \"~
eDP version(Tcon) eDP1.2 N -’
DPCD version Verl.l \“ Y\

PSR Not suplworrti - \/

sDRRS suppo ? ~

DMRRS Na?s 'inport
Function h >

Adaptive sync | Not support

NVSR B Not suppoft (@

SSE ) Down apreaTO.S%
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2. Absolute Maximum Ratings

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

Table 1. ABSOLUTE MAXIMUM RATINGS

— N
Values _ ‘
Parameter Symbol : Units Notes
Min Max

Power Input Voltage VCC -0.3 4.0 V- at 2540°22C
Operating Temperature Top 0 50 °C 1

Storage Temperature HsT -20 60 # °C 1,2
Operating Ambient Humidity Hor 10 a0 %RH 1

Storage Humidity HsT 10 90 %R 1,2

Note : 1. Temperature and relative humidity range aressiiawniin the figure Lalow.
Wet bulb temperature should be 39°C Max)anc-né“condensatisan e water.
Note : 2. Storage Condition is guaranteed unde( pzgkitig conditibn

90%(800%
60 /f W 60%
7
et !
Temperature [°C] // £ Storage
10 /) 0% o B
7, <
§ Operation
20 =
20%
":,02':02080802 10%

Dry Bulb Temperature [°C]
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3. Electrical Specifications
3-1. LCD Electrical Characteristics

Table 2. LCD ELECTRICAL CHARACTERISTICS

Values ‘ _ p

Parameter Symbol Min = o \ Unit Newas \
Power Supply Input Voltage Vcc 3.0 3.3 76 ) \Y 17 |
Permissive Power Supply Input Ripple Vccerp - - 200 MV
Power Supply Mosaic lcc - 1959 212 7n?
Input Current Red (Max. Rating) lcc_max - 355 w4 |NHA |
Power Mosaic PCC N N\ 6.63 1A _07_ w ?
Consumption Red (Max. Rating) Pecmax 17 110 J 12
Power Supply Inrush Current lcc_p ‘ - - ‘ 15 A 3
Differential Impedance Z‘DI—: T 790 £00 7 110 Q

Note)
1. The measuring position is the connec’or ¢f LCM and the test cenditions are under 25°C, fv = 60Hz

2. The specified | current and powsl coradn ption are ufiger the V. = 3.3V, 25°C, fv = 60Hz condition

and Mosaic pattern.

3. The V¢ rising time is same as‘the minimum of T1 at Power on sequence.

Rising time 3.3V
VCC 90% 1
ov 10% |
i 0.5ms

Ver. 0. ¥Ww.szguangzhuo. com echodgr&gﬁé@h%ggi I.com jimei@iimeihk.com +86-134118849594
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3-2. LED Backlight Electrical Characteristics
Table 3. LED B/L ELECTRICAL CHARACTERISTICS

Values _
Parameter Symbol : Unit | Notes
Min Typ Max

LED Power Input Voltage VLED 5.0 12.0 21.0 \% 1
LED Power Input Current ILeED - 235 244 mA ;
LED Power Consumption PLep - 2.86 2423 W
LED Power Inrush Current ILeD_P - - a5 A 2
PWM Duty Ratio 5 - . 100 W Jﬁ 4
PWM Resolution 10 Ei 5
PWM Jitter 0 - 0.05 % 6
PWM Frequency Fpwm 200 - 2020 Az 7

High Level Voltage Vewm 1 - \: @GN - 3.6 v

Low Level Voltage Vewm_L 0 - o \Y

Tr/ Tf @ 200Hz 47 L - | 125/25 us
PWM B

Tr/ Tf @ 2Khz ‘ - - 2.5/2.5 us

P to P Jitter @ 200hz - - 1 us

P to P Jitter @ 2Khz - - 0.1 us

High Voltage \ ViLED_EN_H z - 3.6 \%
LED_EN 1 —

Low Voltage ‘ VLED_EN_L 0 - 0.3 \
Life Time | 12,000 - - Hrs 9

Note)

1. The measuring position.isithe gonnector of LGivinand the test conditions are under 25°C.
2. The current and powencansumption withi LEC«Sriver are under the V ¢y = 12.0V, 25°C, PWM Duty 100%
and White patternwith the’'normal framwe \requency operated(60Hz).

3. The V| gp, rising ¢inietis,same as the iainifhum of T13 at Power on sequence.
Peak to Peak Jitter

Y Voltage : : "}]'"

| Pad Input Level : |

Rising time  90%

|
[ —

VLED B
:¢ Rebound Noise
109" ' 10% —ff= - - - - — f=—mmm - ! -3 -
_QV AT ()_’,‘—bl 0.5ms ; ; ; ; » Time
Rise time (Tr) Fall time (Tf)
4. The ope. tion « f LED Driver below minimum dimming ratio may cause flickering or reliability issue.
5. 10bit reso. “on means it's possible to change PWM duty by 0.1% step. (8bit operated by 0.4% step)
6. Ifditthrof PWM is bigger than maximum, it may induce flickering.
7¢ 1wis Spad. is not effective at 100% dimming ratio as an exception because it has DC level equivalent to OHz.
In spite of acceptable range as defined, the PWM Frequency should be fixed and stable for more consistent
brightness control at any specific level desired.
8. PWM rebound spec < 0.1V

9. The life time is determined as the time at which brightness of LCD is 50% compare to that of minimum
value specified in table 7. under general user condition.
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3-3. Interface Connections
Table 4. MODULE CONNECTOR PIN CONFIGURATION (CN1)
Pin Symbol Description Notes
1 DBC_EN Dynamic Backlight Control enable (3.0V~3.6V)
2 GND High Speed Ground
3 Lanel_N Complement Signal Link Lane 1
4 Lanel_P True Signal Link Lane 1
5 GND High Speed Ground
6 LaneO_N Complement Signal Link Lane 0
7 LaneO_P True Signal Link Lane 0
8 GND High Speed Ground \/
9 AUX_CH_P True Signal Auxiliary Channel i N Jawnecior]
10 AUX_CH_N Complement Signal Auxiliary Clanral RS KN38B-30S-0.5H
11 GND High Speed Ground N\ or JAE, equivalent
12 VCC LCD logic and driver D(,w;r ~’
13 VCC LCD logic and drivar p;'e; AN [Connector pin arrangement]
14 | LCD Self Test or NC | LCD Panel Seli.TeSwEnable (Optitsdl) = Pin 30 Pin 1
) A o S
15 GND LCD looic ar 1 driver ground
16 GND LCD logic and driver grc: 2l wwwwm‘wHHHHH
17 HPD | WPD signal pin I
18 BL_GND } L ED Backlight glourt, ™
19 BL_GND \Y LED Backlig at g?und
20 BL_GN& LED Bakiight ground [LGD P-Vcom using information]
21 BL_GND LE® Racklight ground 1. Pin for P-Vcom : #24, #25
22 BL ENABLE LED Backlight control on/off control 2. P-Veom Address : 0101000x
23 BL PWM System PWM signal input for dimming
24 NC Reierw:d Reserved for LCD manufacture’s use
25 > Res| rved Reserved for LCD manufacture’s use
26 \72D LED Backlight power (12V Typical)
7 ¢ VLED LED Backlight power (12V Typical)
28 VLED LED Backlight power (12V Typical)
29 VLED LED Backlight power (12V Typical)
30 NC Reserved Reserved for LCD manufacture’s use

Ver. O.W-SzguanQZhuo.com
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3-3-1. Input/output signal circuit

Figurel.HPD Output circuit is as below Figure2.BL PWM input circuit is as below O
1.2k ohm
HPD < F—AAN, <] BL PWM

100k ohm

Figure3.BL Enable input circuit is as below %4.BIST iWrcuit is as below

1.2k ohm

BLENABLE < J—"\\ %ﬁ/l(@(b: x%bq A <]
&O
B

Open

©
3

2"
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3-4. eDP Signal Timing Specifications

3-4-1. Definition of Differential Voltage

Common Mode Voltage
Vem = (Vo +Vp) /2

Voiee = Vpi - Vp.

VD+

VCM
A

Voier

oV

Voirepp = (2*max | Vp, -Vp |)

[ Definition of Differential VGitagen]

3-4-2. Main Link EYE Diagram

Volts
0.0 0.1 0.2 0.3 0.4 G5 0.6 0.7 0.8 0. JO
Ul
[ EYE Mask at Souice'Connector Fis |
Reducec ETL I;e;: rah it &;te
Point N\ N 7
Time(Ul) | Voltage(V), | "‘lme\ 71 Voltage(V)
1 0.127 0.000 210 0.000
2 0.291 0.160 0.355 0.140
3 0.500, 2.200 0.500 0.175
4 N.709 0.200 0.645 0.175
5 0. 2 0.000 0.790 0.000
& L0709 -0.200 0.645 -0.175
7ﬁ 0.500 -0.200 0.500 -0.175
8 0.291 -0.160 0.355 -0.140

[ EYE Mask Vertices at Source Connector

Pins ]

2
Vois 1 3
4
00 01 02 03 04 05 06 07 08 09 10
ul
[ EYE Mask at Sink Connector Pins ]
- Reduced Bit Rate High Bit Rate
oin
Time(Ul) | Voltage(V) | Time(Ul) | Voltage(V)
1 0.375 0.000 0.246 0.000
2 0.500 0.023 0.500 0.075
3 0.625 0.000 0.755 0.000
4 0.500 -0.023 0.500 -0.075
[ EYE Mask Vertices at Sink Connector Pins ]
Point Reduced Bit Rate High Bit Rate
oin
Time(Ul) | Voltage(V) | Time(Ul) | Voltage(V)
1 0.270 0.000 0.246 0.000
2 0.500 0.068 0.500 0.075
3 0.731 0.000 0.755 0.000
4 0.500 -0.068 0.500 -0.075

[ EYE Mask Vertices at embedded DP Sink Connector Pins ]

Ver. O.W-quuanQZhuo.com
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3-4-3. eDP Main Link Signal

' ML_N '
Il ;
Vbias _ 11 I Vbias
8 50Q ™x C_ML | | Rx 50Q
1 1
1 1
50Q C_ML ! ML_P ! 50Q
I :
1 1
1 1
Source Sink
Connector Connector
[ Main Link Differential Pair ]

U N \Y
Parameter Symbol Min TH IViax Linit) | Notes
Unit Interval for high bit rate R
U|_HBR - | 70 - RS
(2.7Gbps / lane) |
Unit Interval for reduced bit rate Ul RBR 617 | S
(1.62Gbps / lane) - ‘ P
_ NN

Amplitude 0 0.5 %
Link Clock Down Spreading N L

Frequegcy 30 33 kHz
Differential peak-to-peak voltage 4 g | &P° - - . For HBR(2.7Gbps)
at Source side connector -DIFFep 4 . ; For RBR(1.62Gbps)
EYE width . | .58 - - ul For HBR(2.7Gbps)
at Source side connediar TEEEN T 75 ; - Ul | For RBR(1.62Gbps)
Differential peak®g‘\oeak voltage p 150 - - . For HBR(2.7Gbps)
at Sink side connector N i 136 . ) For RBR(1.62Gbps)

e
EVE width | . 0.51 - - Ul | For HBR(2.7Gbps)
. . ) RX-EYE-CONN

at Sink side connecior 0.46 - - Ul | For RBR(1.62Gbps)
Rx DC commo, moea voltage Vix e 0 - 1.0 \Y,
AC Coug ag Ca, acitor CsourRcE_ML 75 200 nF Source side

Note)
LaTern.inalon resistor is typically integrated into the transmitter and receiver implementations.
2. Ag Coupling Capacitor is not placed at the sink side.
3. In cabled embedded system, it is recommended the system designer ensure that EYE width and voltage are met
at the sink side connector pins.
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3-4-4. eDP AUX Channel Signal

. i Aux_Ch_N |
Vbias Il ! ' Vbias
8 50Q Tx C_Aux : : Rx 50Q
TX 50Q C_Aux i Aux_Ch_P i 50Q
| : )
II | |
1 1
1 1
Source Sink
Connector Connector
00—
8
AUX Ch
I:\)X

Parameter Symbd! | Min ‘ Tye. | Max Unit Notes
AUX Unit Interval Cl 0.4 ‘ - 0.6 us
AUX Jitter at Tx IC Package Pins - 0.04 ul Equal to 24ns
| .
AUX Jitter at Rx IC Package Pis | Jer - - 0.05 Ul Equal to 30ns
AUX Peak-to-peak voltage ‘
. \. 0.39 - 1.38 \Y
at Connector Pins of Racziving
AUX Peak-to-peal¢vcliase , 0.36 1.36 Vv
at Connector Pins'ai Transmitting=y, 2 PP ' '
. s \
AUX EYE width
0.98 - - ul
at Connector Pins of Tx and Rx
AUX DC common mode voltage Vaux-cm 0 - 1.0 V
AUX AC Coupling Capacitor CsoUurcE-AUX 75 200 nF | Source side

Note)

1. Termina._ n ret.stor is typically integrated into the transmitter and receiver implementations.

2. AC 2eyplir._‘Capacitor is not placed at the sink side.

= 9%
3 ‘/AU/ JIFF -p — 2 | VAUXP_VAUXN |

Ver. O.W-szguanQZhuo.com
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3-4-5. eDP HPD Signal

&———— HPD_TimeOut (2ms) ——>]

HPD_IRQ Pulse
HPD ———— " (0.5-1.0ms) 4;‘/7_ /l/

Casel: HPD IRQ Event Case3 : HesFia, Re-plug '?vern—‘

E— 9 W __J

- Case2~ ot ¥inplug Exent™ |

[ HPD Events ]

Parameter Symbol Min ‘ TyD Max Uait Notes
HPD Voltage 2.25 L 3.6 v Sink side Driving
Hot Plug Detection Threshold HPD 2.0 - - \%
S Jr Source side Detecting

Hot Unplug Detection Threshold ; \ ¢8 \%

HPD_IRQ Pulse Width HPD_i.‘QﬁL 0.5 - 1.0 ms

HPD_TimeOut 2.0 : - ms |HPD Unplug Event

Note)

1. HPD IRQ : Sink device wants to notify the Sourca.devi »{nat Sink’s status has changed so it toggles HPD line,
forcing the Source device te,reacsits Link / SinkiRgchiver DPCD field via the AUX-CH

2. HPD Unplug : The Sinkidevicg is no longr daachiad to the Source device and the Source device may then disable its
Main Link as a powefsaviiig mode

3. Plug / Re-plug : Th=a"Sink'device is now attached to the Source device, forcing the Source device to read its Receiver
capabilities and Lk Sink status R€eaiviaeDPCD fields via the AUX-CH

Ver. O_W-SzguanQZhUO-COm echodg@gﬁé@h@@gil.com Timei@jimeihk.com +86-13411884p534
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3-5. Signal Timing Specifications

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 and specifications of eDP Tx/Rx for its proper operation.

Table 4. TIMING TABLE

ITEM Symbol Min Typ Max Unit Note
DCLK | Frequency fork - 138.7 - MHz v
Period o 2072 | 2080 | 2088 \\ J\
Hsync | Width twh 32 32 32 bt
Width-Active twha 1920 N
Period typ 1108 | 1111 ( ‘w114 \7 }
Vsync | Width oy 5 5. N5 o |
Width-Active twva ) 102'\7 7 7l v
Horizontal back porch tugp 72 80 88
Data Horizontal front porch thep 74? T 48 | 48 fou
Enable | vertical back porch tygp % 820 23 4 4
Vertical front porch tyvep (O 3 B 72 5 e
Refresh rate Hz - ‘ £0 -

Notice. all reliabilities are specified [for @ining specification based on refresh rate of 60Hz. However,
LP140WFH has a good actual periorm¢pCe even af, lower refresh rate (e.g. 40Hz or 50Hz) for power saving
Mode, whereas LP140WFH is seceiec only for fur “ion urider lower refresh rate. 60Hz at Normal mode, 50Hz,
40Hz at Power save mode. Don’t caie Flicker lewa| (F¥iver save mode).

3-6. Signal Timing ¥Weavaforms

' \ High: 0.7VCC Condition : VCC =3.3V
Data Enable, Hgyincw/sync
Low: 0.3VCC
7/ VWM

HYIC iy <
| j<_ thgp L twHA ?? thep \'—/
) [<4
Data’Epabic Va K4 \
- CJ typ N
—n s | —
Vsyn;\' 3 tygp twva LY \:-

?xnméw
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3-7. Color Input Data Reference

The brightness of each primary color (red, green and blue) is based on the 6-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.

Table 5. COLOR DATA REFERENCE

Input Color Data
Sl RED GREEN N/ syOn v/
MSB LSB | MSB LSbEvS LSB
R5 R4 R3 R2 R1 RO|G5 G4 G3 G2/l G0|B5 R4 BB B2 Bl BO
Black © 0 0 0 0 00 0 0 N0 00, 0N%0 0 0 o0
Red 1 1 1 1 1 10 0asN. 0 00 WM.0 o o o
Green 0 0 0 0 O0 01 1M %N 1 110000 o0 0 0 o0
Basic | Blue O 0 0 0 0 00.% .4 0,001 1 1 1 1 1
Color | cyan 0 0 0 0 0 omNIY 1 no.1/1 1 1 1 1 1
Magenta 1 1 1 1 1 1+0 0 oo 0 0O o012 1 1 1 1 1
Yellow 1 01 1 1 (i 1 ¢ 1 10 0 0 0 0 O
White 101 1 Nt 11 My 101 11 01 1 1 1 1
RED (00) 0o 0 oM MJ% oo & o0 o o oo o o0 0o 0 o
RED (01) 0O o~0l/ o0 40 0o 0o 0o o0 0o 0o 0 0 0 o0
RED -’
RED (62) N o» o1 o1 b Nolo o o o o 00 0 0 0o 0 o
RED (63) , '\ }7;7 1 1 : w10 0o 0o 0o o0 00 0o 0 o0 o0 o
GREEN {0@) 0o o o ®*o 00 o 0 0o o 00 O 0 0 o0 o0
GREI:.‘I?OL) o wl4.0 o0 0o 0o o 0o o 10 0o 0 0 0 o0
GREEN N\
GREEN (62) |0 ©° o o o0 01 1 1 1 1 0o 0 o0 0 0 o
GREEN®%63) |lo 0o o ©O0 o0 01 1 1 1 1 10 0 O O 0 0
BLE@0) o o O 0O O 00 O O O O 00 O O 0 0 O
BLUL \(01) o o O o O ©00 O O O O 00 O O 0 0 1
BLUE
L%LUE(62) o o 0o o O ©00 O O O O O0/1 1 1 1 1 o0
| BLUE (63) o o 0o o O ©0O0 O O O O oO0/1 1 1 1 1 1
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3-8. Power Sequence

- T, ‘4— —»‘Tll -«
Power Supply %% 1/ \
VCC - T, =
10% - A /
— T« — Ti1p —
. ebP Black Video Video From Source |Black Video ]
Display ‘ L
|
HPD Ty | | ]
from Sink | N — L N
_ | | |
Sink -
Aux CH I Aux Channel Operational _l— o N
= Tyl —| T/« |
Source Tk — Q)
Main Link Data Training Idle Valid Video Rata Idle or off |-
- T+ T T, -»\ _—>_|-9‘<-
—>T13‘<— | — | 1'44‘4-
90% v N V —\
Power Supply \ | ‘ \
VLED 10% /] |
Dimming signal W | N e
Of LED B/L |‘|||r[L|,,\;|T|'|
PWM N he e ath |||||
\
—>T;/\\- -"Tls*

LED on/off Signal
LEDgEN f - I Enabled |

Taebkie 6. POWER SQUENCE TABLE

Required | Limits ) Required | Limits :
Symbol a =7 & =g Jnits “lotey Symbol q Units Notes
By Min |V Max By Min | Max
T, Source + [\0:, | 710 | ms - T1o Source | 0 | 500 | ms -
T, Sink U | 200, s, - T, Source | - | 10 | ms -
_ S\
T3 Sink 0 200 ftrg - Ti Source |500| - | ms
Ta Source | - | - | ms - Tis Source | 0.5 | 10 | ms -
Ts Source | ° . ms . T Source | 0.5 | - ms -
T Source - - ms -
6 Tis Source | 10 | - ms -
T, ak 0 50 ms -
g Tig Source 10 - ms -
T . ms LGD recommend
8 —Jurce Min 200ms T2 Source 0 - ms -
T, Source | - | - | ms - Tig Source | 0 | - | ms -

Note) 1. Do not insert the mating cable when system turn on.
2. Valid Data have to meet “3-3. eDP Signal Timing Specifications”
3. Video Signal, LED_EN and PWM need to be on pull-down condition on invalid status.
4. LGD recommend the rising sequence of VLED after the Vcc and valid status of Video Signal turn on.

.Sszguangzhuo.com echodgng64@h. il.com jimei@jimeihk.com +86-134118
Ver. 0.3WW aNyodenstss 6




= - S ool _ H
@ LGN\Dqsplavjo.com echodeng61@hotmail .com jimei@jimeihk.com +8 13&)1??%%@5%

Liquid Cryst ay

Product Specification

4. Optical Specification

Optical characteristics are determined after the unit has been ‘ON’ and stable for approximately 20 minutes in
a dark environment at 25°C. The values specified are at an approximate distance 50cm from the LCD surface
at a viewing angle of ® and @ equal to 0c.

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

FIG. 1 Optical Characteristic Measurement Equipment and Metnod

LCD Module Equipmuant

Optical Stage(x,y)

|

A

500mm=+50mm

Table 7. OPTICAL CHARAGTERISTICS

Ta=25°C, VCC=3.3V, fv=60Hz

¥ @ WA V.
daluzs
Parameter Symbal T N G, Units Notes
A2 Min Ty} Max
Contrast Ratio CR 600 700 - 1
Surface Luminance, white ‘ Lain 255 300 - cd/m? 2
) - 1.2 14
Luminance Variation | WHITE (5P) = - 3
N 8 whimeqsd! | A Y 1.4 16
Response Time T - 25 35 ms 4
RX 0.596
RER —e
\ el = 0.369
Gx 0.351
Color GREEN —
Gy Tvpical 0.544 Typical
Coordinates ypica ypica 5
Bx -0.03 0.151 +0.03
BLUE
o\ By 0.112
Wx 0.313
WAHITE
Wy 0.329
axis, right(®=0°) Or 80 85 -
Vigting #Oale | X axis, left (#=180°) ol 80 85 - 6
. Degree
y axis, up (®=90°) Gu 80 85 -
y axis, down (®=270°) 6ed 80 85 -
Gray Scale - - - 7
Color Gamut NTSC - 45% -
Ver. O_yww.szguangzhuo.com echodgrbgﬁé@h%ggi I.com jimei@iimeihk.com +86-1341188495934
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Note)
1. It should be measured in the center of screen(1 Point). Contrast Ratio(CR) is defined mathematically as

Surface Luminance with all white pixels

Contrast Ratio(1 Point) =
Surface Luminance with all black pixels

2. Surface luminance is the average of 5 point across the LCD surface 50cm from the suifase with
all pixels displaying white. For more information see FIG 2.

Lwy = Average(1,2, ... 5 Point)

3. The variation in surface luminance , The panel total variation (8 WHIT!.sis determined by wieasuring N
at each test position 1 through 13 and then defined as following numericai formula.
For more information see FIG 2.

Minimum (1,2, ... 5 Point) Minimira £1,Z, ... 13 Point)
8 WHITE (5P) = *100 S WEWIE (23P) = /= \v— 7~ *100
Maximum (1,2, ... 5 Point) [Maxitum (1,2, ... 13 Point)

4. Response time is the time required for the displayv w transition from b!Gck (o white (rise time, Tr) and
from white to black (falling time, Tf). For additiopar intormation see&IG 3.

5. It should be measured in the center of.carean/(1Point).
6. Viewing angle is the angle at whici1 the contrast ratigis greater than 10. The angles are determined
for the horizontal or x axis andgie ve #ical or y axis with,respect to the z axis which is normal to the

LCD surface. For more informator see FIG 4.

7. Gray scale specification

Gray L eel Luminance [%] (Typ)
NI\ "#) 0.07
Y 0.80
L15 4.25
K L23 10.90
N\ L31 21.01
L39 34.82
L47 52.49
L55 74.17
L63 100

Ver. O_W-quuanQZhUO-COm echodgr&g_(ié@h%glgil.com Timei@jimeihk.com +86-1341188495934




; : hodeng616hotmail.con jimeig@jimeihk. 13hT1EEAYEH
@ LGN\Dqsplavjo com echodeng61@hotmail.com jimei@jimeihk.com +8 ]F%)%sp y

quuu?_CrySta

Product Specification

FIG. 2 Luminance

<Measuring point for Average Luminance & measuring point for Luminance variation>

H
10mm A
...... © o &g
6 7 8 10mm
0] 0]
2 3
B il: 1LV : \CTIVE AREA
...... L& © Q|- A H/4mn
v 9 1 10 B : V/4smm
Q ; o POINTS: 18/PCINTS
11 12 5 13
...... © o 16}
A
[
FIG. 3 Response Time Active Area

The response time is defined as the following figure anc shall be measu’ ad by.switching the input signal
for “black” and “white”.

Tf r
" — P |—
100 —
M - 1la NN Y™ o
Optical
Response
LOf g Y R EEEE
0]  wnite NG A white
black
FIG. 4 Viewing angle Normal

Ver. 0. ¥Ww.szguangzhuo. com echodgr&gﬁé@h%@gi I.com jimei@jimeihk.com +86-13411884959¢
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5. Mechanical Characteristics

The contents provide general mechanical characteristics for the model LP140WFH. In addition the figures
in the next page are detailed mechanical drawing of the LCD.

Surface Treatment

Horizontal 315.81+ 0.3 mm
Outline Dimension Vertical 186.07+ 0.3 mm
Thickness 3.00 mm (Max.) 'Y \,,
Upper Polarizer Horizontal 311.71 £ 0.2 mm N |
Dimension Vertical 176.39 + G2 mifl o
Horizontal 309312 ujs mm Y
Active Display Area N
Vertical 173.29 £ 0.15 mn
Weight 300g (Max.) ﬁ Mg

Anti-Glare treatrvaricof the front polarier

Ver. o,WW-SZQUanqzhuo_com

echodgr&gﬁé@hg@gi I.com jimei@iimeihk.com +86-13411884P5934
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Notes (Measurement method refer to the Appendix C)
1) Unitfmm], General tolerance : £ 0.5mm
2) All components except cover shield of LCM is under upper POL.

<FRONT VIEW>

5.25 MAX
(PCB AREA)

285+0.15

{ONT8 J00 ONIOMTINIXYIN 09 6k ‘

(v3ev ONIANIE Dd48400]

XY 091

(3NLNO 0L vy) (28'8)
HAZR OO L YY)

(1.20) (AA TO POLARIZER)
(3.25) (AATO QOUTLINE)

734V SAILOV) ¢ 0766 T 1

(ACTINITAREA)

oo 31
ACTIVE AREA CENT. R

315814050 (OUTLINE)

(157.91)

(INMLINO OL VY] ceoF8E €
(H3ZIIv10d OLYYT =0z |

1.20=020 (AATO POLARIZER)
3.25+0.50 (AATO QUTLINE)

(re 06]

[ENI O TE

Ver. 0. ¥Ww.szguangzhuo. com echodgr&gﬁé@h%ggi I.com jimei@jimeihk.com +86-13411884959,
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<REAR VIEW> Note) Unit:I[mm], General tolerance: + 0.5mm
LCM Label Information refer to the page 26

0L FL6'6

30.00]

A a
ey =
402 9027100 (CNEPIN 1)

54.96) (AA TO CNT P+

[
(220.00) (PCB OUTLINE)

) 1' weF5061
Ny
A .
\ 7@ ¥
|
s_ W Canw % LN |
I < o ‘l.,
J i \Ir [
S5 "
1 |2 Gl
g g Y
) | L

(35.36)

u {aNnLno 804d] (00°e L)

T804 OL SNMINCI(S0GH

TaT13IHS ¥3A00 OL ANILNO) 20 61
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6. Reliability

Environment test condition

No. Test Item Conditions ‘
1 High temperature storage test Ta= 60°C, 240h \
2 Low temperature storage test Ta=-20°C, 240h N 7\
3 High temperature operation test Ta=50°C, 50%RH, 240h N N
4 Low temperature operation test Ta= 0°C, 240h "~ (@

5 Vibration test (non-operating) Random, 1.0Grms 10y 300Hz(PSLC 0.0\_:5

3 axis, 30min/axis

6 Shock test (non-operating) - No functgnarar cosmetic ¢efects “Sllowing a shock
to all 6 gi lesdelivering sleasty 280 G in a half sine
pulseyno (bpger than 2 'ngtGthe display module

- No fuictional defeCis follaviing a shock delivering
atteaet’2)0 g in a half sige pulse no longer than 2
s to each of,6 sidés. Each of the 6 sides will be
shock tested with one each display, for a total of 6
displayg

7 Altitude Coergting | 0~ 19Q,00ufeet (3,048m) 24Hr
storag# | shiprnent | 0 ~ 46,890 feet (12,192m) 24Hr

[ Result Evaluation Criteria ]

1. Comparing the initiai¥unctional FQS statl's, inere should be no major change
which might affecttrnie\oractical dispiay function when the display reliability test is conducted.

2. After conductelianility testsgseGLagharantees only functional FOS quality.
3. Inthe Reliability Test, Goniixim performance after leaving in room temp.
4. Inthe standard condition, there shall be no practical problems that may affect the display function 24

hours later after reliability test. After the reliability test, we can guarantee the product only when the
corrosiondscausing its malfunction. The corrosion causing no functional defect can not be guaranteed.

Ver. O_W-SzguanQZhUO-COm echodgrbgﬁé@h%glgil.com Timei@jimeihk.com +86-13411884p534
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7. International Standards
7-1. Safety

a) IEC 62368-1, The International Electro-technical Commission(IEC).
Audio/video, Information and Communication Technology Equipment - Safety - Safety Requirements.
b) EN 62368-1, European Committee for Electro-technical Standardization (CENELEC)
Audio/video, Information and Communication Technology Equipment - Safety Requirements
¢) UL 62368-1, UL LLC.
Audio/video, Information and Communication Technology Equipment - Safety i2equirements
d) CAN/CSA C22.2 No0.62368-1, Canadian Standards Association (CSA).
Audio/video, Information and Communication Technology Equipment - Safeiy Eequiremants
e) IEC 60950-1, The International Electro technical Commission (IEC).
Information Technology Equipment - Safety - Part 1 : General Reqliireraents

7-2. Environment

a) RoHS, Directive 2011/65/EU of the European Parliaméntiand of the colincLay'8 June 2011

Ver. 0. ¥Ww.szguangzhuo. com echodgr&gﬁé@h%ggi I.com jimei@jimeihk.com +86-13411884959,
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8. Packing
8-1. Designation of Lot Mark

JRLRNE ARSI RN DAC A A

LP140WFH (SP)(M4) LPTA0WFH-SPMS

D us it IR s v

@LGmspay  MADE IN CHINA

a) Lot Mark
Allsllc|lpl||e]||lF ]|l a]|lH || | H [ AN w M
JL, 1
A,B,C : SIZE(INCH) D:YEAR
E : MONTH F >»M : £=RIAL NO.
Note
1. YEAR
Year 2020 | 2022 : 2022 | 2023 ! 2024 ' 2025 | 2026 | 2027 | 2028 | 2029
Mark K L | M N (d R S T U \%
2. MONTH
DA A
Month ‘;_Jan Feb _L Miar Apr May Jun Jul Aug Sep Oct Nov Dec
Mark | 1 . 2 [rS 4 5 6 7 8 9 A B C

b) Location of Lat Mark

Serial NetSa.oriated on the label. The label is attached to the backside of the LCD module.
This is su ject tc'change without prior notice.

8-20 Padkihg Form

a) Package quantity in one box : 20pcs

b) Box Size : 410 * 278 * 244 mm

Ver. 1.4Ww.szguangzhuo. com echodgr&gﬁ}@h%mgi I.com jimei@jimeihk.com +86-13411884959,




(Sheet + LCM ) x4

NO. DESCRIPTION _l\:i."*;ERIAL
1 LCD Module
2 BAG AL
3 Sheet L N PE
4 Bou m Tra EPO
5 1op Tray EPO
6 N\ _dOX SWR4
7 TAPE OPP 70MMX300M
8 LABEL ART 100X70

@ LGN\Di@ph;vJo.com echodeng61@hotmail .com iimei@iimeihk.comqa?g—éﬁy&s%]?%%gé al;
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8-3. Packing Assembly
L 4LCM/Tiay
5 Tray / Bpx
V-'r —
{ 20LCM/Box

2EA Desiccant in the box

Ver. 1.Ww.szguangzhuo. com

echodgr&gﬁi,@h%ilgi I.com jimei@iimeihk.com +86-13411884959,




@ LGN\Displayjo.com echodeng61@hotmail .com jimei@jimeihk.con +8§—13hﬁjﬁ§§§g H

Liquid Crystal Display

Product Specification

8-4. Pallet Assembly

1. Pallet Ready 2.4x2x3Box Pa® q: >

4. Banding

Ver. 1.Ww.szguangzhuo. com echodgm@}@hg&mgi I.com jimei@jimeihk.com +86-13411884959,
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8-5. Precautions for unpacking the Box

a.) Don't throw or tilt the box and put it on a flat surface.

o
AP

c.) Cut the ta

&

Ver. 1.4Ww.szguangzhuo.com echodg‘rbgﬁi.@h%glgi I.com jimei@jimeihk.com +86-13411884959,
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8-6. Precautions for Handling tray

a.) Hold center of short or long side of the tray with both hands
when handling one or more trays.

Cautitn ADO not hapdle with-only one hand.

b.) Always place tray on flat surface and Don'f/ It with onesiands e take out.

c.) When stacking trays, Please aligin_garie position of the hollows of each tray.
- Two corner iscCiiamfer com¢i

,,,,,, {7 Chamfer

’d

If not Aligned,
The tray may slip without being loaded.

d.) Thre maximum stacking quantity is equal to the number of loads per box.
- Recommended as above because heavier weight can cause
muscular skeletal disease and operator handling errors.

Ver. 1.Ww.szguangzhuo. com echodgr&gﬁ}@h%mgi I.com jimei@jimeihk.com +86-13411884959,




@ LGN\DjslplavJo.com echodeng61@hotmail.com jimei@jimeihk. cqn +86- 1340H80

Liquid Crysta DISp ay

Product Specification

9. PRECAUTIONS

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

9-1. MOUNTING PRECAUTIONS

(1) ou 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 st:ass) is not applieGito/itie
module. And the case on which a module is mounted should have sufficien,, strongth so tha| extemial
force is not transmitted directly to the module.

(3) ease attach the surface transparent protective plate to the surface in ordertasrotect tha,pdari.er.
Transparent protective plate should have sufficient strength in order to the rasist external.fuiee.

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

(5) Acetic acid type and chlorine type materials for the cover casevare=iiot desirable becsuse the former
generates corrosive gas of attacking the polarizer at high,temnexatiie and the later causes circuit break
by electro-chemical reaction.

(6) Do not touch, push or rub the exposed polarizers witl' glass, tweeiers craviything harder than HB
pencil lead. And please do not rub with dust clothes yith ci efnical treatmeiit.

Do not touch the surface of polarizer for bare haiid ongreasy clotin(Soivie cosmetics are detrimental
to the polarizer.)

(7) When the surface becomes dusty, please wip= gantly withs&Gbsor'sent cotton or other soft materials like
chamois soaks with petroleum benzenesNdrmai-hexane 1 (recommended for cleaning the adhesives
used to attach front / rear polarizers.®Do 1ot use aci*torie “teiuene and alcohol because they cause
chemical damage to the polarizer.

(8) Wipe off saliva or water dropssas soni) as possib!Z, Their long time contact with polarizer causes
deformations and color fading.

(9) Do topen the case becauie.insitie circuits¢ld not kave sufficient strength.

(10) When handling the LCD moduls, it needs to hi adle with care not to give mechanical stress to the PCB

and Mounting Hole area.”

9-2. OPERATINGERECAUTIONS

(1) he spike noiseicauses the mizsoperation of circuits. It should be lower than following voltage :
V=% 200mV(Over and Gnagishoot voltage)

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

(3) B ghtness depénds on the temperature. (In lower temperature, it becomes lower.)
And in lowerd¢emperature, response time(required time that brightness is stable after turned on) becomes
longer.

(4) Be caz=ful f¢ 1 condensation at sudden temperature change. Condensation makes damage to polarizer or
electricc_con acted parts. And after fading condensation, smear or spot will occur.

(5) omfixe “patterns are displayed for a long time, remnant image is likely to occur.

(6 Mo Jle has high frequency circuits. Sufficient suppression to the electromagnetic interference shall be
tane py system manufacturers. Grounding and shielding methods may be important to minimized the
interference.

Ver. O_W-quuanQZhUO-COm echodgrbgﬁé@h%ggil.com Timei@jimeihk.com +86-13411884P534
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9-3. 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 wrist band etc. And don’t touch interface pin directly.

9-4. PRECAUTIONS FOR STRONG LIGHT EXPOSURE

Strong light exposure causes degradation of polarizer and color filter.

9-5. STORAGE

When storing modules as spares for a long time, the following precautigfis‘are fiecessar).

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

(2) The polarizer surface should not come in contact with anva thes object.
It is recommended that they be stored in the container in wtiick they were skipped.

9-6. HANDLING PRECAUTIONS FOR PRQOTECTICN FILM

(1) When the protection film is peeled off, static gleciicity is gengiated Letween the film and polarizer.
This should be peeled off slowly and carefuiy kv neople wha cx=2 eictrically grounded and with well
ion-blown equipment or in such a condition, et

(2) The protection film is attached to the |iolayizer with a smal' emeunt of glue. If some stress is applied
to rub the protection film against th¢ powerizer during the’time you peel off the film, the glue is apt to
remain on the polarizer.

Please carefully peel off the plateTiion film witll “ut rubing it against the polarizer.

(3) When the module with protection<ilm attached is* *gied for a long time, sometimes there remains a
very small amount of glue,stillg>n the polariZey” cfter the protection film is peeled off.

(4) You can remove theglueeasily. When inexaie remains on the polarizer surface or its vestige is
recognized, please ‘wite them off witlmalizorbent cotton waste or other soft material like chamois
soaked with normarisxane.

9-7. THE LGD QA RESPCNSIBILITY WILL BE AVOIDED IN CASE OF BELOW

(1) When the customer attaches TSM(Touch Sensor Module) on LCM without Supplier’s approval.

(2) When the customizr attaches cover glass on LCM without Supplier's approval.

(3) When the LGEViawwere repaired by 3rd party without Supplier’s approval.

(4) When the LC 1s weie treated like Disassemble and Rework by the Customer and/or Customer’s
repres{ tative s without supplier’s approval.

Ver. O_W-quuanQZhUO-COm echodgrbgﬁé@hgwgil.com Timei@jimeihk.com +86-134118840594
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APPENDIX A. LGD Proposal for system cover design

1 Gap check for securing the enough gap between LCM and System back cover.

Back cover

ng

1. Rear side of LC ens agan&t eénal stress, and previous check
about mterfer isVighly ne

o

Define 2. In case there 5 somethlng stem cover comes into the boundary
ay cause the FOS defects.
2 is sufficiently apart from T-CON of LCD Module.

antenna Antenna

Define If system antenna is overlapped with T-CON, It might be cause the noise

Ver. 0. ¥Ww.szguangzhuo. com echodg‘r&gﬁé@h%ggi I.com jimei@jimeihk.com +86-13411884959,
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APPENDIX A. LGD Proposal for system cover design

3 Checking the path of the System wire

L

I 1 4
NG O \ NN OK

D nxem, etc.

Back cover

L‘ N

PAD boss
Back cover

cra({/k boss

Back cover Back cover

A Q) OK NG
N\

1. At flat type LCM, panel is easily cracked at flange area during push, assemble.

Define
2. Add pad, it prevent panel crack

Ver. 0. ¥Ww.szguangzhuo. com echodg‘r&gﬁé@h%ggi I.com jimei@jimeihk.com +86-13411884059,
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APPENDIX A. LGD Proposal for system cover design

5

Check the rib or Bracket on back cover

Define

1.1t is necessary that the height
prevent direct compression

2.”7” shape bracket is o than hx .
Check the gap be : coverand LCM (glass)

Front cover

Back cover

Ripple can be happened by little gap between glass and front cover.
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APPENDIX A. LGD Proposal for system cover design

7

Check the rib or Bracket on back cover

Front cover

Back cover

1. Itis necessary that wire is posited out of hook, not posited near hook,.

2. If wire is posited near hook, it can be happened assemble error and panel crack during
assemble front cover

Ver. 0. ¥Ww.szguangzhuo. com echodg\r&gﬁé@h%g@i I.com jimei@jimeihk.com +86-13411884959,
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Check mouse pad (touch pad) depth and shape of edge

Mouse pad

Define

anel crfkﬂ&ternal load.

1.Mouse pad step is deep, it is ﬁ’
2. The edge shape must betsm

10

. O
Check the step ofk)‘ rnvarea x 7
o 4
|74 .

Keyboard

Define

The step of keyboard at the side edge of main body, it is caused panel crack

Ver. 0. ¥Ww.szguangzhuo. com echodg‘r&gﬁé@hgwgi I.com jimei@jimeihk.com +86-13411884959,
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11

Check the gap [PCB ~ system]

Panel

CI\ cover

v{—

1
T
4B

W
a
R, Frams ...

1. Gap is too small, FPC is easily cracked byyirierferenc¢:'and rapttitive bending.
(circuit is opened) .

Define
2. Gap is must be kept more thai: ¢"Zem(max diin 2and 1.0mm(typ dim.) .
12 System rib (on A cover)
‘---_J‘ ~
External ‘
1Shock
’ cra
Back cover
1. Gap is too small and rib is too short, panel is easily cracked by external stress.
Define 2. Gap is must be kept more than 0.5mm(max dim.) and 1.0mm(typ dim.) .

3. The figure of rib is continuous or fully long.

Ver. 0. ¥Ww.szguangzhuo. com echodg‘r&gﬁé@h%ggi I.com jimei@jimeihk.com +86-13411884959,
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1

HPD Signal recognition

LCDvCC LCDvCC >
/ 0~200ms / 0~200ms

HPD Glitch (\ HPD Glitch ~
HPD ———+—1—]—— Min2.0V HPD — A —— 1 I H——  Min 2V
A O 1 ! \
N Hot Plug Event A Hot Plagg=Vant
\ - No AUX communication \ = NUX cgmyiiunication
AUX I xS AN
i —~___~ NN UL
Abnormal AUX communication by system HPD glitch recognition Narnigl AGX communicatipnye system HPD recognition
[ Abnormal Communication By HPD Glitch ] [ WSrmal Cammunication By HPD Signal |
1. Hot Plug Detection (HPD) Thieshoid level of Source Device is minimum 2.0V
Define 2. HPD Unplug : HPD pulséistays low longe: thaq 2wis.
i WY . . .
DP Tx Ghamwait for HPBysigrialio go high again.
3. “HPD High” is eanfir nad only after HPD has been asserted continuously for 100msec.
2 IRQ (Interrupt+rRequest) Hr >Pulse Definition
AR _ N
|
n, -cbvee / HPD_IRQ by link disconnecting
AW V' 0.5ms ~ 1.0ms
/\
HPD RX link status check &
— Re-link training
Ex) HPD Pulse Abnormal Status
Link disconnect
I\ AUX TSN
LR LLLT] L
Main link ——  Link inl
tralnlng tralnlng
Define Upon detection this “HPD IRQ Event’(0.5ms ~ 1ms) ,the source device must read the
link / sink status field of the DPCD and take corrective action.

Ver. o,WW-SZQUanqzhuo_com
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3 Main Link EYE Diagram
™ TP2 TP3 TP4
Uptream ‘ { Dawritream
Device IC Pins Dewvice IT Pins
* o Te3_EQ
JU—— H H Ref. RX
il H H ol ] Eqjualigsr
™| H ’: Cable 3 [¥ | RX }
u“"m;-. ...... : T S
Device . Daevice Fef. R o o
Interconnect '-_]PFWCWHKP Ea g
[EYE Diagram|
350mV 2 5oy
3
! |
Volts 1= ------ 214.8ps Vilts
|
]
4
00 01 02 03 04 05 06 07 08 09 10 0.0 01,02 43 04 05 06 07 08 09 10
ul ul
Point Ul Voltage (Volts) l L Pcint ul Voltage (Volts)
1 0.210 0.000 |
_ = 1 0.246 0.000
2 0.355 0.34C, |
3 0.500 X, 2 0.500 0.075
4 0.645 0.1 ' '
5 0.790 0/000
3 0.755 0.000
6 0.645 -0.175 ]
7 0.50¢ -0.175
A\ N 4 0.500 -0.075
8 ,3554) | -0.140 1,
[EYE\Veruses for TP2 avHB?] [EYE Vertices for TP3 at HBR]
Define Mairi Link EYE\Diagrain should meet TP2 and TP3 point
4 Cable Impedance management
o Fotwe [ FoolpintdMatedColpet | CobleManagement |  Cable | K . .
. T T ‘ i 1 i Differential Maximum
i Segment
o Impedance Tolerance
&
Fixture 100 Q
1.
§ o £ Connector 100 Q +/- 10%
H
g Wire management 100 Q
. Cable 100 Q +/- 5%

Define

Cable Impedance 100 Q +/- 5% ( 95Q ~ 105Q )

Ver. o,WW-SZQUanqzhuo_com

echodgr&gﬁé@h%ggi I.com jimei@jimeihk.com
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5 Main Link Off vs. LCD Power Off at Non-PSR
™ - TH[
DQLLD\CC;:‘ff‘f j, T12
Lcbvce
0.1 LCD\.r‘Ccf‘— —‘— ——
| T2 a— | ) - |
Display —————————] . AutomaticBiack Video | {~Video From souree—| | oAl | —
|
L T3 —»f | |
HPD
from Sink -l
|
Sink [T
Aux CH 1
Source - EE
Main-Link Link dle or off  [=
Data Training _ _l
la—T5—»laTErla T8 > »1 .
Display l_n- oled
Backlight Disabled A
Black Enabled l | >
Video (1) Divablcd
_ &) a A
Timin . | @ .
9 Descritition Requiires By Min Max
Parameter :
Delay frefn 2nawfva /d video f
T10 y g end Source oms 500ms
from_Soul e 0 Fower Off

_Casel. Resolution Change]

* LGD recommend that Source must power off the LCEWCC"\ main Link off like below.

N ;

[Case2. Close the Lid]

Define

If Main Link off signal from Source, then LCDVCC must be Power Off within T10 period
at Non-PSR mode

Ver. O.W-SZQUGHQZhUO.com

echod%gﬁé@h%ggi I.com jimei@iimeihk.com +86-13411884P%3¢
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6 Main Link M & N value of MSA data

LCDvCC /
Link Training

HPD Read the EDID '
v |

I

I

Training Patternl 1 Training Patternl
|

— T —
1st Frame | | PrGaNg [ 8L Frame] 4t Fran.» p 5t Frame

Main link TP1 szl
A

T AN T T

Mc'n ¢ “ream Attri’. ute (MSA' Data

-Viceo Tiiping . rtota | Vtotal, Hwidth, Hstart, Vsc ', Hsync width, Hsync polarity , etc..
-Pii 2l Freq. »foriiiaion : M & N Value

It need to fix M& N value,.£5MSA data outpursh pievent the initial abnormal M& N Value
from incoming after pawar ol

Define

Ver. O_W-quuanQZhUO-COm echodgr&g_(ié@h%glgil.com Timei@jimeihk.com +86-1341188495934
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APPENDIX C. LGD Proposal for Measurement Method

1 LCM Thickness
'®
-
|
. 1@ | ¢
Point Micro Meter ! |
]
_@ . Pol. Edge LCMCener
= - (©,8,6,®) (@&
Measure .
Micro Meter
Tool
Guide v Measure the thickness between PdiariZer surface aad MiChassis on the rear of LCM

v" Subtract Pol. protect film thiCknesiafrom LCM taiclnass

Ver. o,WW-SZQUanqzhuo_com

echodgr&gﬁé@h%ggi I.com jimei@iimeihk.com +86-1341188495934
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Byte | Byte - Value Value
(ec) | (Hex) Field Name and Comments Hex) | (Bin)
0 00 |Header 00 00000000
1 01 [Header FF 11111111
— 2 02 [Header FF 11111111
3 3 | 03 |Header FE | 11111111
8 4 04 [Header FF 11111111
T 5 | 05 [Header FE | 11111111
6 06 [Header ‘_T_.‘-l: 11111111
7 07 [Header N\ _I_OO_ 00000000 _|
8 08 |ID Manufacture Name LGD 30 0011000
9 09 |ID Manufacture Name N 4 E4 11100100
s 10 0A [ID Product Code 068Dh 8D 1050 M_
_g g 1 0B |=alu|=u:)l:|‘ptl\u|: T ulaplc_x)i Iruvv‘r:l |v|n||ngc||l:|u\ur|v|} alalluuy |v|\i\:|c.‘|ar\|lllu a:ppu:l:u :u:pc:luI |:;:-|5—m " 06 ol |
o E 12 0C [ID Serial No. - Optional ("00h" If not used, Number Only and LSB First) [ 0_| 006:2000" |
o g 13 0D |ID Serial No. - Optional ("00h" If not used, Number Only and LSB First)  — U Ou 00.0000 |
: o 14 OE |ID Serial No. - Optional ("00h" If not used, Number Only and LSB First) N .00 0000000
_g E 15 OF |ID Serial No. - Optional ("00h" If not used, Number Only and LSB First) A ~0_ ! 00000000
% w 16 10 [Week of Manufacture - Optinal 00 week N A 0f 00000000
> 17 11 |Year of Manufacture 2022 yBag, : 120 00100000
18 12 |EDID structure version # = 1 A U A\ 01 00000001
19 | 13 [EDIDrevision#= 4 04 | 00000100
20 14 Video input Definition = Input is a Digi'_(al\ﬁdeo si_gnal Interfaca,, Colo 3it Depth : 6 Bits per P: man ?‘ﬂr, Digital 95 10010101
Video Interface Standard Supported: DisplayPort is supportda 0, | )
» 21 15 |Horizontal Screen Size (Rounded cm) =31 cm AR 1F | ooo1111l
E % 22 16 |Vertical Screen Size (Rounded cm) = 17 cm - 11 00010001
% % 23 17 |Display Transfer Characteristic (Gamma) = (gam"*lOu 100 = E)ample (2.2%100)-100=" 78 01111000
(&) E Feature Support [ Display Power Managemeni DP*ii;»Staiidby Mode is s Ippastad, buspend Mode is not
[a 2 18 supported, Active Off = Very Low Power iSaupp. rtec ,Supportted Calar Eiz( ding" ‘ormats : RGB 4:4:4 ,Other E2 11100010
Feature Support Flags : No_sRGB, Prefarred i\ 'miny Mode, No_Di' play | 5 corsinusus frequency (Multi-mode_Base
EDID and Extension Block).] A - A
25 19 |Red/Green Low Bits (RRY/GGy AD | 10101101
26 1A _[Blue/White Low Bits (BXBv/v bWy, & F5 11110101
T o 27 1B |RedX Rx=05%6 = 98 10011000
o % 28 | 1C |RedY Ry=0367 5E | o1011110
8 = 29 1D |Green X Gx=0.351 . 59 01011001
T g 30 | 1E |GreenY Gy=0544 8B | 10001011
% 8 31 1F |Blue X. E‘=01% 26 00100110
= 32 20 [Blug®, \By:10.112 1C 00011100
33 21 [vahite X 'x=0.313 50 01010000
34 | 22\ jwhite) Wy =0329 54 | 01010100
E » 35 22 istablished timing 1(/ptio al_ue.. if not used) 00 00000000
> \ - W _ar
% é 36 24 |Establishecutimings2 (Opueal_00h if not used) 00 | 00000000
S < a W\
LIUJ = 37 25 [Manufacturer's timi. s ( Optional_00h if not used) 00 | 00000000
38 26 |Standard timing ID1 ( Optional_01h if not used) 01 00000001
39 27  [Standard timing ID1 ( Optional_01h if not used) 01 00000001
40 28 " Standard timing ID2 ( Optional_01h if not used) 01 00000001
a 41 22 |$ andard timing ID2 ( Optional_01h if not used) 01 00000001
-_— 42 2A |Sicadard timing 1D3 ( Optional_01h if not used) 01 00000001
g’ 43 2B |Standard timing ID3 ( Optional_01h if not used) 01 00000001
é 44 | 2C |Standard timing 1D4 ( Optional_01h if not used) 01 00000001
= X 2D |Standard timing 1D4 ( Optional_01h if not used) 01 00000001
o I_ o 2E |Standard timing ID5 ( Optional_01h if not used) 01 00000001
= ' 47 | 2F [standard timing ID5 ( Optional_O1h if not used) 01 | 00000001
i 48 30 |Standard timing ID6 ( Optional 01h if not used) 01 00000001
S 49 31 |Standard timing ID6 ( Optional 01h if not used) 01 00000001
N 50 32 |Standard timing ID7 ( Optional_01h if not used) 01 00000001
51 33 |Standard timing ID7 ( Optional 01h if not used) 01 00000001
52 34 |Standard timing ID8 ( Optional_01h if not used) 01 00000001
53 35 [Standard timing ID8 ( Optional 01h if not used) 01 | 00000001

Ver. O_W-SzguanQZhUO-COm echodgrbgﬁé@h%ggil.com Timei@jimeihk.com +86-13411884p534
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o) | (g Field Name and Comments el o
54 36 |[Pixel Clock/10,000 (LSB) 138.7 MHz @ 60 Hz 2E 00101110
55 37 [Pixel Clock/10,000 (MSB) 36 00110110
56 38 |Horizontal Active (HA)  (lower 8 bits) 1920 pixels 80 10000000
57 39 |Horizontal Blanking (HB) (lower 8 bits) 160 pixels AQ | 10100000
58 3A |Horizontal Active (HA) / Horizontal Blanking (HB) (upper 4:4bits) 70 01110000
b 59 | 3B |Vertical Avtive (VA) 1080 lines T 08 | 00111000
‘6 60 3C [Vertical Blanking (VB) (DE Blanking typ.for DE only panels) 3llines N j iF 0001112 '» |
§_ 61 3D |Vertical Active (VA) / Vertical Blanking (VB) (upper 4:4bits) 40 0100000
?} 62 3E [Horizontal Front Porch in pixels (HF) (lower 8 bits) 48 n)els— = 30 UL ﬁ%—l
8 63 3F |Horizontal Sync Pulse Width in pixels (HS) (lower 8 bits) 32, els 20 2017500 i
(=)} 64 40 |Vertical Front Porch in lines (\VF) : Vertical Sync Pluse Width in lines (VS) (lower 4 bits) 3 lines : 5 lines )5 | 00510107
E 65 41 |Horizontal Front Porch/ Sync Pulse Width/ Vertical Front Porch/ Sync Pulse Width (upr-. ™hits) (Ju_ji_ooooo_
= 66 42 [Horizontal Vedio Image Size (mm) (lower 8 bits) O 309mm 35 |wfu110101
67 43 | Vertical Vedio Image Size  (mm) (lower 8 bits) 174 mm A= | 10101110
68 44 [Horizontal Image Size / Vertical Image Size (upper 4 bits) N ] ) 00010000
69 45 |Horizontal Border = 0 (Zero for Notebook LCD) N \ " ¥ 00 00000000
70 46 |Vertical Border=0 (Zero for Notebook LCD) N | X ° 00 00000000
71 47 |Non-Interlace, Normal display, no stereo, Digital Separate [Vsynt,_N_E mnc_POS (outsid: of_\/ _"C,-J B 1A | 00011010
72 48 |Pixel Clock/10,000 (LSB) N V 1 MHz @ 48_Hz 58 01011000
73 | 49 |Pixel Clock/10,000 (MSB) A N r = 2B | ooto1011
74 4A |Horizontal Active (HA)  (lower 8 bits) QWY :O pixels 80 10000000
75 4B |Horizontal Blanking (HB) (lower 8 bits) N T T 160 pixels A0 10100000
76 4C [Horizontal Active (HA) / Horizontal Blanking \F(u,_v 4:4bits) 70 01110000
£ 77 | 4D |Vertical Avtive (VA) RN, =\ U 1080 lines 38 | 00111000
‘5 78 4E | Vertical Blanking (VB) (DE Blanking “vp..yr DE suly panels) N\ 3llines 1F 00011111
§_ 79 4F (Vertical Active (VA)/ Vertical Bl 1king “/B) (upper 4:4bits) 40 01000000
g 80 50 |Horizontal Front Porch in pis (R, (Izwe s 8 bits) ;_ 48 pixels 30 00110000
8 81 51 [Horizontal Sync Pulse Width i pixels (**7, (lower 8 bit , 32 pixels 20 00100000
(=)} 82 52 |Vertical Front Porch Lllnes (X 3. Vertical Sync Rlust Width indines (VS) (lower 4 bits) 3 lines : 5 lines 35 00110101
E 83 53 |Horizontal Front Poic. Syn Pulse Width/ Vert?.. “ront Porch/ Sync Pulse Width (upper 2bits) 00 00000000
= 84 54 |Horizontal Vedio Image‘Size (mm) (lower 8 b_‘ 309 mm 35 00110101
85 55 [Vertical Vecio Imag: Size  (mm) (lower 8 . its 174 mm AE | 10101110
86 56 Horinnt\c :“'—.m Size / Vertical 1.2 bﬁLT 4 bits) 10 00010000
87_| 57 | arizunta - order = 0 (Zero for Note. ~ok LCO) 00 | 00000000
88 58 I‘_’m_icai Border=0 (Zero fc @nor\ LCD) 00 00000000
89 ;’5_| }lon—..lterlace, Normal r‘lﬁv,_'\ stc_eo, Digital Separate [ Vsync_NEG, Hsync_POS (outside of V-sync) ] 1A 00011010
90 | a\|rag 00 | 00000000
91 | 5B [Flag N\ &/ 00 | 00000000
92 | 5C |Flag SN\ M 00 | 00000000
93 5D (Data Type Tag (AI;;r.anun‘eric Data String (ASCII String) ) FE 11111110
94 5E |Flag 00 00000000
S:'tj 95 5F [Alphanumeric Data String (ASCII String) L 4C | 01001100
§ | 9% ’_60 Alphanumeric Data String (ASCII String) G 47 01000111
k=5 i 61 A.hanumeric Data String (ASCII String) 20 00100000
g 98 62 |Alphanumeric Data String (ASCII String) D 44 01000100
8 9 [ 33 Alphanumeric Data String (ASCII String) | 49 01001001
o 2 | "o4 |Alphanumeric Data String (ASCII String) S 53 01010011
E rlb 65 |Alphanumeric Data String (ASCII String) P 50 01010000
N | 102 66 |Alphanumeric Data String (ASCII String) L 4C 01001100
103 67 |Alphanumeric Data String (ASCII String) A 41 01000001
104 68 [Alphanumeric Data String (ASCII String) Y 59 01011001
105 69 |Manufacturer P/N(If<13 char--> 0Ah, then terminate with ASCII code 0Ah,set remaining char = 20h) 0A 00001010
106 6A [Manufacturer P/N(If<13 char--> 0Ah, then terminate with ASCII code 0Ah,set remaining char = 20h) 20 00100000
107 6B |Manufacturer P/N(If<13 char-—> 0Ah, then terminate with ASCII code 0Ah,set remaining char = 20h) 20 00100000

Ver. O_W-SzguanQZhUO-COm echodgrbgﬁé@h%ggil.com Timei@jimeihk.com +86-1341188495934
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oo |t Field Name and Comments el o
108 | 6C |Flag 00 00000000
109 | 6D |Flag 00 00000000
110 | 6E |Flag 00 | ooooos®n |
111 6F |Data Type Tag : Descriptor Defined by manufacturer 00 00 LU0 :
112 | 70 |Flag \\ 00 I otooooro)|
113 71 [Color Management [ No +2 FRC Support, True Color Depth : 6 bit ] L\ 00 | 1000022
§ 114 72 |Panel Type [ WLED], Configuration [ Single light bar ], Number Lamp or LED Light Bar [ one / " s 743 —J_T'.db 2001
. - — - - : — —]
g- 115 73 SFSQESR;:;E;:]IIS [ Minimum Frame Rate : 40Hz, Maximum Frame Rate : 65Hz , Tcon provides ~ativ¢ Intel DRRS / | ‘L | 00110001
S 116 | 74 |Controller Interface and Maximum Luminance [ PWM type, 300 nit ] N __l_g_‘z 10011110
8 117 | 75 |Front Surface / Polarizer [ Anti-Glare, No Transflective ], Pixel Structure [RGB v-s ripe | J0 00000000
g) 118 76 |Multi-Media Features [ Color Management : NTSC, Dynamic Backlight Control “vpe 1] N 10 00010000
= 119 77 |Multi-Media Features [ Motion Blur : No support , Active Gamma "on* N‘. surport ] 00 00000000
§ 120 | 78 |Special Features [ Wireless Enhancement Hardware : No support , In-c XII Scayner : No support]- 00 00000000
= 121 79 Special F.eatures [ Number of LVDS channels or eDP lanes : twe', C rerdr > : No ,Interface : e DP, Ir Ce.: Touch 0A 00001010
Support : No ] i B
- - — = — = -y :
o N T RN L o
123 | 7B |(If<13 char-->0Ah, then terminate with ASCII cod¢ ‘ Ah, s\_rem" *.ing char = 20h) y OA | 00001010
124 7C |(If<13 char--> 0Ah, then terminate with ASCI] “od OA set remaining unr:ZO J T 20 00100000
125 | 7D |(If<13 char—>0Ah, then terminate with ASTII c¢de cic O st remaining (¢ L r=2h) 20 00100000
% 126 TE [Bxension flag (# of optional 128 pan=3ID Wder sion block to follove; Myp 1 0) 00 00000000
(2]
é W
5 127 | 7F |Check Sum (The 1-byte surnof! Il 128 byiCs in this par_i ID block shall = 0) CA | 11001010

Ver. O.W-szguanQZhuo.com
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