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1.0 GENERAL DESCRIPTION
1.1 Introduction
NV140FHM-N4W V8.0 is a color active matrix TFT LCD module using amorphous silicon TFT's
(Thin Film Transistors) as an active switching devices. This module has a 14.0 inch diagonally |
measured active area with Full-HD resolutions (1920 horizontal by 1080 vertical pixel array). Each
pixel is divided into RED, GREEN, BLUE dots which are arranged in vertical strifi¢\arid this moduld
can display 262k(6bit) colors and color gamut NTSC 72%. The TFT-LCD pane’ usgdvfor this nieduie is
a low reflection and higher color type. Therefore, this module is suitable forgNotobgok PC #he LED
driver for back-light driving is built in this model.
All input signals are are eDP1.3 interface compatible.
~ " N
Flash I ! ’
1 neser '
a
= - N | Q Q
A Timing | ©) TET,/.CD Panel o
g CPP Input Controller Data Signa! > 1920 x1080(RGB) >
= Signal 7 |
5’ VCORE/DVDD | | |
VDD > | N L=
DC/DC |
- l*HVDD/AVED/Gamm S-Driver
| vCOM
VLED IN/PWM/LED 4N
o VIED OUT
> _I:ED—T‘Alver J_ €y LED Lighting Bar
Figare ¥, Drive Architecture
1.2 Features
® 2 lane eDP interface with 2:7CGbyis Iink rates
® 262k(6bit) color depth, colowgamut 45%
® Single LED lighting bar (Bottom side/Horizontal Direction)
® Data enable signalymode
® Green producty(RoHS & Halogen free product)
® On board LED drivifig circuit
® On board" DID chip
® DPCD Marsic » 1.2
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1.3 Application
® Notebook PC (Wide type)
1.4 General Specification
The followings are general specifications at the model NV140FHM-N4W V8.0. (ligted in Table 1)
<Table 1. General Specifications>
-— - ~N\
Parameter Specification " Unit | Rymarks
Active area 309.312(H) x173.988(V) T T
Number of pixels 1920 (H) x1080 (V) Pixels
Pixel pitch 161.1(H) x161.1(V) um
Pixel arrangement | RGB Vertical stripe
Display colors 262k(6bit)
Color gamut 72%
Display mode Normally Blagk
Dimensional 315.81 0. 34F5*186.066+0.3(V)(W/O mm
outline PCB)*3.0(Max)
3158140.3(H)*197'463¢.5(V) (W/PCB)*3.0(Max)
Weight | 2]5{max) g
T - —
Surface treatmetie.\ 1 Anti-Glarf
Surface hardness 3H
Back-light Bottom edge side, 1-LED lighting bar type Note 1
NP, :0.9(Max) w @Mosaic
Power Py : 4.0(Max) W
consumption
Protar © 4-9(Max) W @Mosaic
Notes : 1. LED Lighting Bar (50*LED Array)
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2.0 ABSOLUTE MAXIMUM RATINGS

The followings are maximum values which, if exceed, may cause faulty operation or damage to the unit.
The operational and non-operational maximum voltage and current values are listed in Table 2.

< Table 2. Absolute Maximum Ratings>

Notes :

1. Permanent damage to the device may occug, ifimiXimum_ vaiuCs'are exceeded functional operation

Ta=254¢:2%¢"
Parameter Symbol Min. Max. Upiv ! Repzarks

Power Supply Voltage Voo -0.3 4.0 VvV

eDP input Voltage Veor 0 2.0 A" Nete 1
Logic Supply Voltage Vin V0.3 Ny 08 ) Vv
Operating Temperature Top 0 +5Q °C

S 17 —3 Note 2
Storage Temperature Tor -20 |_ +60 e

should be restricted to the condition describad tnder nornial Speraiing conditions.
2. Temperature and relative humidity raf.ge wre shown i the'igure below.

95 % RH Max. ( 40 °C > Ta) Maxim@Qia W€t/ bulb temperature at 39 °C or less. (Ta > 40 °C ) No

condensation. A . .
Relativ 21 muditv
0T
=~ 40, 95
N = N
: 80 [ (50, 80)
\ qé’ i
8 {a I-
o .
» Operating Range
o )
g 2
B 40 g
()] 60, 27)
L]
o
20 o
o
J=
0
L
) 20 0 20 40 60

Temperature (C)

Figure 2. Temperature and Relative Humidity Range

80
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3.0 ELECTRICAL SPECIFICATIONS
3.1 Electrical Specifications
< Table 3. Electrical Specifications > Ta=25+/-2°C
Parameter Min. Typ. Max. Unit Remarks ‘! |
Power Supply Voltage Voo 3.0 33 3.6 W Not€ 1 |
Permissible Input Ripple -10% \ @Whs :
_ +10° \o Lo
Voltage Vie VDD 10% VD v 3BV
Power Supply Inrush Current Inrush - - 2 A ! Note3
Power Supply Mosaic . - - _‘275 mA )
Current RGB - . - 424 (N, mX Note 1
Mosaic Py, - - 0.9 W
N |
RGB | - [N - 1.4 W
Power Consumption v —
BLU Py p - J 4.0 Y Note 2
Total P N> PN 4.9 W @Mosaic
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3.0 ELECTRICAL SPECIFICATIONS

3.1 Electrical Specifications

Notes :

1. The supply voltage is measured and specified at the interface connector of LCM.
The current draw and power consumption specified is for 3.3V at 25 °C.
a) Mosaic pattern 8*8
b) R/G/B patterns

(a) (b)
Figure 3. Power Mweasure Patterns

2. Calculated value for reference (VLED ¥ iE
3. Measure condition (Figure 4)

90% | — 33

AN
oL/ !
109 i

W——NA ¥

r— 0.5ms
Vin rising time

Figure 4. Inrush Measure Condition
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3.2 Backlight Unit
< Table 4. LED Driving Guideline Specifications > Ta=25+/-2°C
Parameter Min. Typ. Max. | Unit Remarks
LED Forward Voltage Vi - - 2.9 v | |
|
LED Forward Current I - 23.5 - me |
LED Power Input Voltage VLED 5 12 21 L VY
LED Power Input Current L ep - - 333 mA
1 Wote 1
LED Power Consumption P - - 4 W
a4 —
Poyver Supply Voltage for LED ' Iled i | > " Note 3
Driver Inrush inrush | |
LED Life-Time NA | 15008 [V - )| Houw | Ir23.5mA
r Note 2
at A
EN Control Backlight On | Q.5 5.0 \Y
VBLﬁEN ) \T
Level Backlight Off Mo 0.5 A%
PWM Control | High Level 2.5 - 5.0 v
VBL_P\W
Level Low Level 0 - 0.5 \%
PWM Control Frequency I/ Fowm | 200 - 2,000 Hz
Duty Ratio —: 5 - 100 %
Notes :
1. Power supply voltagel12V foryED driver.
Calculator value for reference IF x VF x50 /driver efficiency = PLED
2. The LED life-time {lefine as the estimated time to 50% degradation of initial luminous.
3. Measure condititn, (Kigure 5)
12.0V
Rising time '
':-l—ri 0.5ms
Figure 5. Inrush Measure Condition
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3.3 LED Structure

V+Padls,9,10 .
17 | '\‘
; ; : : : 2

rigure 6. LED Structure
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4.0 OPTICAL SPECIFICATION

4.1 Overview

The test of optical specifications shall be measured in a dark room (ambient luminance < 1 lux and
temperature = 25+2°C) with the equipment of luminance meter system (PR730&PR810) and test unit |
shall be located at an approximate distance 50cm from the LCD surface at a viewing angle of 6 ant, &
equal to 0°. We refer to 00=0 (=03 ) as the 3 o’clock direction (the “right”), 00=Y8 (> 012 ) as (he}.2
o’clock direction (“upward”), 00=180 (= 09 ) as the 9 o’clock direction (“left’) and 00=270{%.00 ) :is
the 6 o’clock direction (“bottom”). While scanning 6and/or O, the center ¢i thowieasuripgspdton the
display surface shall stay fixed. The backlight should be operating for 30 ni¥nutes prignto-inegsurement.
VDD shall be 3.3+/- 0.3V at 25°C. Optimum viewing angle direction,is 6 clock.

4.2 Optical Specifications

<Table 5. Optical Soecifications>

Parameter Symbol | Conditign \ [“HLn. Typ. !/ Max. Unit | Remark
(C] 80 35 - Deg.
o Horizontal 2 —N7 e
Viewing Angle 0O, ~ g8 \{l 185 - Deg.
‘R, 10 — S = Note 1
Range Vertical 0, | %0 Yy 85 - Deg.
Og AN N 280 85 - Deg.
Luminance Contrast Ratio CR 1 ©=0° 600 800 - Note 2
Luminance of | p 0\ Y. 340 400 - cd/m? | Note3
White oo
White 5Points™I\ AYS  dpem b5 a| 80 - - %
Luminance N OO o Note 4
Uniformity | 13008 | AYI3 (T 62.5 | 714 - %
. \ | W o 0.283 0.313 0.343
White Chromatieity N 0=0 0.299 0329 0359 Note 5
R 0.64
Red R, 0.33
Reproduction Gie G, P 0.30
of Color f 1 «f?n G, ®=0 Typ.-0.03 0.60 yp.+0.03
- B, 0.15
e B, 0.06
_C olor Gamut 68 72 - %
Respwiise Time Ta=25C
(Riding + Falling) Trr 0=0° - 30 33 ms | Note6
Cross Talk CT ®=0° - - 2.0 % Note 7
SPEC. NUMBER SPEC. TITLE PAGE
NV140FHM-N4W HW:V8.0 Product Specification Rev.0 11 OF 63
DAS-RD-2019007-A A4(210 X 297)

www . szguangzhuo.com echodeng6l@hotmail.com jimei@jimeihk.com +86-13411884959



www . szguangzhuo . com

echodeng6l@hotmail.com jimei@jimeihk.com +86-13411884959

BOE

PRODUCT GROUP

REV

ISSUE DATE

Customer Spec

Rev. 0

2021.06.17

Notes :

display.

of the panel.

90% to 10% is Tr.

CR

Luminance when displaying a white%aster

1. Viewing angle is the angle at which the contrast ratio is greater than 10. The viewing angles are
determined for the horizontal or 3, 9 o’clock direction and the vertical or 6, 12 o’clock direction
with respect to the optical axis which is normal to the LCD surface (see Figure 7)

2. Contrast measurements shall be made at viewing angle of ®= 0 and at the ceateryof the LCD
surface. Luminance shall be measured with all pixels in the view field sef tirst %6 white thyn 0 the
dark (black) state . (see Figure 7) Luminance Contrast Ratio (CR) is defincésinathematica ly.

Luminance when displaying_avblaek raster

3. Center Luminance of white is defined as luminancegvaiue’of 5 pagint aversge across the LCD
surface. Luminance shall be measured with all pikelssn’tie view fielinsst first to white. This
measurement shall be taken at the locations shaww in"Figure.8 for total of the measurements per

4. The White luminance uniformity on [lCDjsurface is then cxpressed as : AY =Minimum Luminance
of 5(or 13) points / Maximum Lu#n nariee bf 5(or,13% points.(see Figure 8 and Figure 9).

5. The color chromaticity coordinates specified iriJable 5 shall be calculated from the spectral data
measured with all pixels first in red, greenf bite,and white. Measurements shall be made at the center

6. The electro-opticaitesponse timg=moasurements shall be made as Figure 10 by switching the “data”
input signal ON and OFF. Thetinies'needed for the luminance to change from 10% to 90% is Tt, and

7. Cross-Talk of one grea of the LCD surface by another shall be measured by comparing the luminance
(YA) of a 10+ ksam diameter area, with all display pixels set to gray 127(of 0 to 255), to the
luminance (\/B) 0 that same area when any adjacent area is driven dark.The luminance ratio
shall n{ yexce2d 1:1.05 (See Figure 11).
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4.3 Optical Measurements
!
Photo detector (PR730) |'|
\\* :
.......... .
Field=2°
50 cm
TFT-LCD module / ¥R palt]
: v % _\
[ i a M
Center of the g4t en
Optical characteristics.mopsurement isetup
Figure 7. Measuremeiit Set Up
Y w =
W /4 W /4 A4 , W /4
[[NAY 14 T
|

-
|
N
I
i
|
.
T
\
i

J

I
A TP
) |
1
!
|
|
-4
|
-~
o

— - — - —-— W

i |

Figu ¢ 8. White Luminance and Uniformity Measurement Locations (5 points)

Center Lymnina. e of white is defined as luminance values of center 5 points across the LCD surface.
Luminandt shall be measured with all pixels in the view field set first to white. This measurement
shall betaken at the locations shown in Figure 7 for a total of the measurements per display.
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w
W /4 , W /4 , W /4 , W /4
T [ | —

Figure 9. Uniformity Measuremen#| .ooations (127poilits)

The White luminance uniformity on LCD surface is taenfexpressed 1% A¥E"= Minimum Luminance
of five points / Maximum Luminance of five poisits (g€ Eigure 8) , AY 35 = Minimum Luminance of
13 points /Maximum Luminance of 13 points £(Sre Figure 9

to changl fiom 90% to 10% .

The test system : LMS PR810

—_— ) 5_ o N
Display datai Black(TFT OF) Whise(TFT'ON)  Black(TFT OFK?
Luminaiia€ '
L —Ale— ——> [Tl
|
10095 NN -
90%-\ T L —
[
)
f
0, -
0% < - S
Time

Figure 10. Response Time Testing

The electredantice! response time measurements shall be made as shown in Figure 10 by switching the
“data” input s: mai ON and OFF. Tr: The luminance to change from 10% to 90% ,Tf: The luminance
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V2 V/4

2z

V/4

Vi

IH/S H/4 I D\ H/8I H/S.‘-‘

Yg-Yy
Cross Talk (%) = | —— | x 100
B

Figure 11. Cross Talk Modulation* est\Descriptior

Where:
Y, = Initial luminance of measured area (cd/m-|

Y = Subsequent luminance of measure area (¢4/m?)

The location measured will be exactly the samg 1 beth patters. Tée test background gray is L127.

Cross Talk of one area of the LCD surfag®by.2nother shalihe ineasured by comparing the luminance
(YA) of a 10+ Imm diameter area, wih all aisplay pixelstset 1o a gray level 127, to the luminance (YB)

of that same area when any adjacent a ez is<riven dark.(Refer to Figure 11)

The test system: PR730
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5.0 INTERFACE CONNECTION
5.1 Electrical Interface Connection
The electronics interface connector is STM MSAK24025P30.
The connector interface pin assignments are listed in Table 6.
<Table 6. Pin Assignments for the Interface Connector> ¢\ o~
Terminal Symbol Functions T\ \ (
Pin No. Symbol Descriptiow ~ \ A
1 NC NC ~ T ) |
2 H GND Ground o~ a
3 LANE1 N eDP RX Channel 1 Negative, N\ B
4 LANEL P eDP RX Channel 1 Positivg ™
5 H GND Ground N\ \
6 LANEO N eDP RX Channel 5T egavive a
7 LANEO P eDP RX Chan iﬂ Poéitive N
8 H GND Ground N\
9 AUX_CH P eDP AJIXGH Positive
10 AUX CH N eDR fﬁ_’X CH Negative, (Y
11 H GND Goun'! N\
12 LCD VCC | Pogyer Supply, 333 ()
13 LCD_VCCZ || | Pavler Supply, 33V (iyp)
14 NC No Cogncction
15 H GND o/ | Ground
16 H\GND Grouad
17 ‘F‘h)D N I:IOL_DEJg Detect Output
18 \BL_GND [ 1D Ground
19 "\ BL_GNO' > “’LED Ground
20 BL, GNR LED Ground
21 BLﬁC?l \9) LED Ground
22 BL ENABLE LED Enable Pin(+3.3V Input)
23 | BL PWM System PWM Signal Input
24 NC No Connection
25 NC No Connection
26 BL POWER LED Power Supply 5V-21V
27 BL _POWER LED Power Supply 5V-21V
A 2_3 BL POWER LED Power Supply 5V-21V
N 29 BL_POWER LED Power Supply 5V-21V
30 NC No Connection
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5.2 eDP Interface
PC Side eDP Interface TFT-LCD Side
@ 6 . ’ I
o - N RO~R5 |
% Main Link i g — ’Y O GO~G |
Video /Graphi g g PN BBV
ideo /Graphics e 2. .\
Processing Circuits § AUX Channel = ’ '®
s = —{ Ja(NaC
% < — —| T,
g |1 HPD NE SE
= i M |
— CLK
N 7S
Figure 12. eDP Inferiacc’As chitecture
Note:
Transmitter : Parade DP501 or equivalent
Transmitter is not contained in module.
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5.3 Data Input Format
(1,1) (2,1 (1919,1) (1920,1)
G G

S

1 Pixel = 3 Dots

(1,1080)  (2,1080) (1919,1080)

Figure 13. Display Positioi of Input Data (V-H)

(1920, 1080)
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5.4 Back-light & LCM Interface Connection
BLU Interface Connector: STM MSK?24022P10 .
<Table 7. Pin Assignments for the BLU Connector> |
Pin . e . e . -l
No Symbol Description Pin No. | Symbol Description
1 LED LED cathode connection 6 NC No Connfsction
2 LED LED cathode connection 7 GND Grouad
3 LED LED cathode connection 8 NC No Connection
4 LED LED cathode connection 9 Voul LED%wnade connection
5 LED LED cathode connection 10, Vout 2D anode connection
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6.0 SIGNAL TIMING SPECIFICATION
6.1 The NV140FHM-N4W V8.0 Is Operated By The DE Only
S |
< Table 8. Signal Timing Specification >
N0 -
Item Symbols Min Typ Max Unif
Clock Frequency 1/Tc 148.59 149.59 150.59 NHZ
1135 114¢ 1145 lines
Frame Period Tv - ) - Hz
- 16.67 ms
Vertical Display Period Tvd - 1080 - lines
One line Scanning Period Th [ 2182 2187 2192 clocks
W O\
Horizontal Display Period Tha | 11920 - clocks
V4 I
Note : The above is as optimiz&dSOiting.
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6.2 eDP Rx Interface Timing Parameter
The specification of the eDP Rx interface timing parameter is shown in Table 9.

<Table 9. eDP Main-Link RX TP4 Package Pin Parameters>

Jl
Item Symbol Min Typ Max Unit Remgivk |
~— — ——
Spread spectrum clock | o
(Link clock down-spreading) S8¢ ) ) 0-5 _|_ &
Differential peak—to—peak input voltage at VRX-DIFFp-p 120 ) {200 mv
package pins
Rx input DC common mode VRX_DC_CM 0 i | ) v
voltage
leferentlgl termination RRX.DIFF 20 \ 120 0
resistance
Slngle-endfed termination RRX.SE 40 i 5 0
resistance
Rx short circuit current limit IRX_SHORT 50 mA
=l S
Intra-pair sk tR ki ins (HBR
ntra-pair skew at Rx package pins ( ) LRX_SKEN '
RX intra-pair skew tolerance at 60 ps
INTIO, FAIR [
HBR
AC Coupling Capacitor |) CsourcE ML S 75 200 nF Source side
' MLN !
I| e
Vbias Il ! I Vbias ™~
38 500 Tx ML i i Rx 500 8
Tx | i Rx
50Q CML | MLP | 500
Pa i e
| I
Source ' ' Sink
Connector Connector
Figure 14. Main link differential pair
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f

WD+

WRX_DIFFp-p

WRX_DGC_CM : -

LRx_SKEW INTRA_PAIR

Figure 15. VRX-DIFFp«{ &W%.K% SKEW INTRA PRHIR
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<Table 10. HPD Characteristics>
Item Symbol Min Typ Max Unit Remark
HPD voltage VHPD 2.25 - 3.6 A% I
_l
Hot Plug Detection Threshold - 2.0 - - v |
A Soutce side Det>ctiny
Hot Unplug Detection Threshold - - - 0.8V VN
a - -
HPD IRQ Pulse Width HPD IRQ 0.5 - 1 ms |
HPD TimeOut - 2.0 - ms '

HPD

HPD_TimeOut (2ms) — i

HPD_IRQ Pulse
(0.5~ 1.0ms) _j/f‘— — I/_ -
—_— D — /|

e
9

Casel : HPD IFW Svent

!

1 Cz.5e3 : Hot Plug / Re-plug Event

Case2 : Hot Unplug Event

tiguie 16. HPD Events
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<Table 11. AUX Characteristics>
Item Symbol Min Typ Max Unit Remark l I

.l

AUX unit interval UIAUX 0.4 0.5 0.6 "\ s |

‘r — — ————

AUX peak-to-peak VAUX-RX-D
. . . 0.29 - 12385, | Vv
input differential voltage IFFp-p ald a X
AUX CH termination DC resistance RAUf\(/I_TER 80 100 12v Qhm |
AUX DC common mode voltage VAU);}DC_C 0 1 2 Y%
AUX turn around VAUX-TUR ) \/ N: - v
common mode voltage N-CM A [\ o~ _ X
AUX short circuit current limit IAUX:[SHOR - - 50 mA
N
SQE-A .
AUX AC Coupling Capacitor CSOEE( X 75 200 nf Source side
Y. hux Ch_N |
L & 1 Vbias
500 [Mix CWux 'R || 500
NN | UX CAYN e
_'5'_ QL L_A?x ; Aux_Ch_P i 500
‘ | Cgr‘\)::cfo‘r (,:o:rigt:tor

Figure 17. AUX differential pair
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7.0 INPUT SIGNALS, BASIC DISPLAY COLORS & GRAY SCALE OF COLORS
<Table 12. Input Signal & Basic Display Colors & Gray Scale of Colors >
Colors & Data signal ' |
Grayscale| RO R1 R2 R3 R4 R5 G0 G1 G2 G3 G4 G5 BO R1 B2 B3 B4 B5 |
Black 000000 000000 €N 0 0 €
Blue 000000 000000O BT AS
Basic Green 000000 111111 J\0/00 0,000
colors Light Blue 0 00O0O0CO 111111 | 91 1 104"
Red 111111 000000 0 0/0y000/)0
Purple 111111 0000 0~0 1.1 5% N1 1
Yellow 111111 111 1,01 000, 0% 0 0
White 111111 1 1 140 97 DS
Black 000000 0 Q. @ON0NS 0 W _O0N\P 0 0 0 0
A 100000 02 0o o0_ [1507 0000
Darker 010000 0 0000 0 0000O
Grayscale | A + NV ] +
of Red v 1 AP A 1 1
Brighter 170 1 1 1 T0=0 0 0 0,0 0 00000
v 01 1 11 NS 0o0@m 0% o 0 00000
Red 1111 1% 0 05,0 0730 0 000000
Black 0 0 0 04080 080/, 7 0 0 000000
A 0 0 0 0 G\U 1,070 0 0 000000
Darker 0 06/ 0% D iM 0000 0 00000
Grayscale | A ~ 1 1
of Green \4 L n L L
Brighter | 0 00 0 0 o, 101111 000000
v 040 0 0 0 "0 011111 000000
Green ¢L\N0 0 0 (00 111111 000000
Blackin, ~ 0 0 o & 30 000000 000000
n\ 0 0_03,0 0 0 000000 100000
Daike! n( 4. 000 000000 010000
Grayscale é—__ T l T
of Blue L ! L
Brighter 000000 000000 101111
v 000000 000000 011111
_BIud 000000 000000 1711111
[ 1 Biack 000000 000000 000000
Gray A 100000 100000 100000
scale L arker 010000 010000 010000
of A 1 1 1
Véhii2 v L L L
& Brighter 101111 101111 101111
Blauk v 011111 11111 011111
White 111111 111111 111111
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8.0 POWER SEQUENCE

To prevent a latch-up or DC operation of the LCD module, the power on/off sequence shall be as shown
in below.

0/ L o
Power Supply for Logic Vdd 20 /} 90. /0 [
S 10w 0%,

—> ' < —r e >

I < < < »

71 T2 T1I0 NN TI2
eDP Display Black Video Video form Soujce _|BLT Video =,
HPD from Sink ) T3

———— al
Sink Aux CH AUX Chpnngl Operational I"-
<P :4—> N
T D7 N "
Source Main-Link Link |, l -illd', or off
bata b =,
TSNT16 T8 —— = -4
LED_EN A\ [
PWM 7
9o<y?§: A N 90%

Power Supply for BL 10% 4 *T_: : ‘ Ti6! X10%
(VBL) N e —

Ty Tl4 TI5 'TI8

Tigure 18. Power Sequence
® 05ms <Tl < 10ms$ @® 100ms < T10 < 500 ms @® 05ms < TI17
® Oms < T2 < 200ms @® 05ms <TIl1< 10ms ® 05ms < TI8
@® Oms < T3, < 200ms @® 500ms < T12
@ T4+T5+To%wTe>80ms ® Oms <TI3
® Oms, < T7 < 50ms ® Oms <TIi4
@ 50m < |8 ® Oms <TIS
® Onw > T9 ® Oms < TIl6

Noteal

1. When'the power supply VDD is 0V, keep the level of input signals on the low or keep high impedance.
2. Do not keep the interface signal high impedance when power is on. Back Light must be turn on after
power for logic and interface signal are valid.
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9.0 Connector Description

Physical interface is described as for the connector on LCM.

These connectors are capable of accommodating the following signals and will be following components:

9.1 TFT LCD Module

< Table 13. Signal Connector >

Connector Name /Description For Signal Connectcr
Manufacturer ST™M Q) ~
Type/ Part Number MSAK24C‘251‘; )

Mating Housing/ Part Number [-PEX, 2-( 154-030T R2NE
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10.0 MECHANICAL CHARACTERISTICS
10.1 Dimensional Requirements
Figure 23shows mechanical outlines for the model NV140FHM-N4W V8.0.
Other parameters are shown in Table 14.
<Table 14. Dimensional Parameters>
Parameter Specification L Unit
Active Area 309.312 (H) x173.985%V) mm
Number of pixels 1920 (H) X 1080 (V) (1 pixel Z\K="G + B glots) pixels
Pixel pitch 161.1 (H) X681 (V) um
Pixel arrangement RGB%/er ifal stripe
Display colors 262K.(6bit)
Display mode Normally| Black
Dimensional outline 315.81£0.3 LiN*126.06+0.30V,&NVO PCB)*3.0(Max) mm
315.81£0.83(R)197.48 £ 05V nEW/PCB)*3.0(Max)
Weight 285 (max) g
10.2 Mounting
See Figure 23.

10.3 Anti-Glare anG-Polarizer Hazdnoss.

The surface of the LCD has an Axti-8iare coating to minimize reflection and a coating to reduce

scratching. The Polarizer hardness is 3H.

10.4 Light Leak! c¢

There shall # ) be Tisible light from the back-lighting system around the edges of the screen as seen

from a disf@aiyee “Jcm from the screen with an overhead light level of 3501ux.
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11.0 RELIABILITY TEST
The reliability test items and its conditions are shown in below.
<Table 15. Reliability Test>
No Test Items Conditions Remark
\ =
1 High temperature storage test | Ta=60°C , 60%RH, 240 hrs
2 Low temperature storage test | Ta=-20°C, 240 hrs
- @
High temperature & high
3 | humidity Ta=50°C, 80%RH, 240%rs
operation test A
High temperature operation  eno .
4 test Ta=50°C, 60%R1, 240 hrs
5 I;(;:v temperature operation Ta = 0°C , 64018
) Co N, &r O s 0 0
6 | Thermal shock Ta =2208C*60 °C (04 hr), 60%=3%RH,
100gycle A\
7 Vibration test 25°C, 602%FH 5G, 10~500Hz, Note 1
(non-operating) { |__ Sine X,YyZ,s/ Qw/eep rate : 1 hour
2 Shock test | "Ta'=25°Q, 60%RH, 220G, Half Sine Wave Note 1
(non-operating) | 2msep# X, +¥,+Z Once for each direction ote
o Aip 7150 pF, 330Q2, £15 KV
9 262;:;?";“" discharggtest | (e - 150 pF, 3300, +8 KV Note 2
peratiid) QN WTA=25°C , 60%RH,
Notes :
1. The fixture must bethard encughso'that the module would not be twisted or bent.
2. Self- recovery and restart reCayeiy is allowed. No hardware failures.
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12.0 HANDLING & CAUTIONS

(1) Cautions when taking out the module
* Pick the pouch only, when taking out module from a shipping package.
(2) Cautions for handling the module
* As the electrostatic discharges may break the LCD module, handle the LCD @iodule with care
Peel a protection sheet off from the LCD panel surface as slowly as possible
* As the LCD panel and back - light element are made from fragile glassamaterial, impulse fariy
pressure to the LCD module should be avoided.
* As the surface of the polarizer is very soft and easily scratched, use a sott dry cldth Jzithedt
chemicals for cleaning.
* Do not pull the interface connector in or out while the LCIQ miqawie is opegating.
* Put the module display side down on a flat horizontal qlgite.
* Handle connectors and cables with care.
(3) Cautions for the operation
* When the module is operating, do not lose CLK, "ENzB signals! 1fany=éne of these signals is lost,
the LCD panel would be damaged.
* Obey the supply voltage sequence. If wrorgseguence is fipnli¢d, the module would be damaged.

(4) Cautions for the atmosphere
* Dew drop atmosphere should be atoiard.
* Do not store and/or operate th¢ LCD medule insa high temperature and/or humidity atmosphere.
Storage in an electro-conduCtie Yolymer patkinggpouch and under relatively low temperature
atmosphere is recommended.

(5) Cautions for the modtie.gharacteristicy
* Do not apply fied\pattern data fignal*o the LCD module at product aging.
* Applying fixed\pattern for,a 10ty tifie may cause image sticking.

(6) Other cautions
* Do not disassemble and/or re-assemble LCD module.
* Do not re-adjus{variable resistor or switch etc.
* When returging, tihe module for repair or etc. Please pack the module not to be broken.
We recomm| nd to use the original shipping packages.
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13.0 LABEL
(1) Product Label
( NVI140F HM-N4W W |
ey XWWXX\W BOE
|
MADE IN CHINA CT:CLJFF XGOS IR
N \ MADE IN CHINA

Module ID Naming Rule:
<Table 16. Modm!e ™D [faming Rulcy

N

Figure 19. Product\.absl

. . | B
12 3 4 |s|s T|%91I 11 12 | 13| 14 15| 16| 17
_§ -— L
B| 9 A F |1] 2 L % 8| D |3 1 o |o|o|o]| 6] s
ANA. 1 _
Product | Product | Model Extension Code Serial No.
Name Grade | B% 1 Y| Month ( Last 4 Digits of FG CODE} 00001-ZZZZZIZ
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(2) High voltage caution label

HIGH »OLTAGE
CallTION

¥

RISK OF ELECTRIC SHOCK,
II=CONMECT THE ELECTRIC
POWER BEFORE SERWICIMG

FaMEL COMTAINS A& SMaALL AMOUNT
OF MERCURY, PLEASE FOLLOW LOCAL OR- ‘
DINGMCES OR REGULATIONENTOR DISPOSALNI

COLD CATHODE FLUORESCEMT LAMP IM LCDW

— S
Figure 20. High Voltage Caution Label
(3) Box label
MODEL: X00O0COOOCO0CK. (1) QiYL XX @
SERIAL NO: 2CO0OCCOOOKX (3) DATE: XOCOCOXXK
BOXID LY I D]
o & NoHS Complant
FOOCCOOOCX (5) JOCCN(6) HOO X (4

BRETR

BEFRAAABREALAE

ErmitBE KL i WA KBTS

- _ J
Figure {7, Box"Label
Serial number marked part needs f§print, show as follows:
1 FG-CULEBefore 12%it) 2. Product quantity
3 BoxvD 4. Date
5. Theclient seetig material number(The client)
6. FG-Code Afterour
7. The supplier code
Total Size:100x50mm
<Table 19. Box Label Naming Rule >
igit |
$ x! 12 3 4 5|6 7 8 9 100 | 11 | 12 | 13
Coao '—B 9 A E 117 8 N 0 0 3 2 7
Description B L ST B8 Year Month Revision BOX Serial Number
Name Grade
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14.0 PACKING INFORMATION

14.1 Packing Order

PE Bag

® Put 1 pcs spacer in tray and 1 pcs MDL on spacer.
Spcs MDL/Tray,6pcs Spacer/Tray.
® Put 7 pcs tray and 1 pces tray cover in PE bag.

Q
& Figure 19. Packing Order

14.2 Note A
® Box dimei. ‘on: : S0mm*350mm*285mm
° Pa&gs@n in one box: 35pcs

i

® Total weight: 12.3kg (typ.)
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15.0 MECHANICAL OUTLINE DIMENSION
B =\ aT

‘N\ACHVE CENTER

14.0FHD 1920x3|RGBIxI080

NOTES:

Figure 23. TFT-LED podule Outligfe Dimension (Front View)

1.THE eDP CONNECTOR IS.2MTASUREDIAT PIIN 1 AND MATING LINE
2.UNSPECIFIED TOLERANCE-REFER T2, C:2'mm

3.THE MEASUREMENIWMETHODR EQR(TIHE DIMENSION OF MODULE, PLEASE RE

FRE TO PRODUCTSPEL..

4.TOP POLARIZERNSTHE HIGHEST PORTION.
5."()" MEANSREFERANCE, [INIENSIONS.
6.CRITICAL DIMENSION: G-

Figure 24. Highest Point Position

Top POL is the highest portion.
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(40.05) (64.00 (40,09

\[ T BLU LABLE :
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|

4509

e ——7————————————T——————————— #—7 ( e
‘ |
(60.05) (80,00 3
g
| 7] ‘ :
= NYTZ0F AV
g " BOE I
st XXX -
“ M 5 ‘ |
IN CHINA CT:LLJIFFXXXXXXXXX XXXX AL /
T P L
I
] - C\e A\
R — 4005
| N 3

K54.4/) @Lu344+1.00

Figure 25. TFT-LC>*¥M&dule Outline flim:nsions (Rear view)

NOTES:

1.THE eDP CONNECTOR ST ASUREDIAT PIN 1 AND MATING LINE
2.UNSPECIFIED TOLERANCE“REFER T2, C:2'mm

3.THE MEASUREMENIWMETHODR EQR(TIHE DIMENSION OF MODULE, PLEASE RE
FRE TO PRODUCTSPEL..

4.TOP POLARIZERNSTHE HIGHEST PORTION.

5."()" MEANSREFERANCE, [NINIENSIONS.

6.CRITICAL DIMENSION: -5
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16.0 EDID Table
A(dl_féiis Function Hex Dec crc Input values. Notes
00 00 0 0 |
01 FF 255 255
02 FF 255 255 |
03 FF 255 255
) Header = 755 255 EDID H¢ader |
05 FF 255 255
06 FF 255 255
07 00 0 0 a A L)
08 09 9 -
" ID Manufacturer Name ES 229 BOE PRN ID = B>E i
oA ID Product Code CB 203 2507 D =547
0B 09 9 . .
oc 00 0 0
oD 00 0 8 _ﬂ
32-bit serial No. A - |
0E 00 0 9
oF 00 0 —'F_——Q .
10 | Week of manufacture 25 37 A 37 D=
11 | Year of Manufacture 1E 30 2020 Manufactured in 2020
12 EDID Structure Ver. 01 1 \ 1 EDID Ver 1.0
13 EDID revision # 04 a, 4 EDID Rev. 0.4
14 Video input definition 95 w5 T - Refer to right table
15 Max H image size 1F 31 __{ o1 30.9312 cm (Approx)
16 Max V image size 180 17 |y o | 17 17.3988 cm (Approx)
17 Display Gamma o 120 N 2.2 Gamma curve = 2.2
18 Feature support_ _")3 3 | R - Refer to right table
19 Red/Green lowits\ =, EE 2_:'cf | - Red / Green Low Bits
1A Blue/White low bits 95 N4 o - Blue / White Low Bits
1B Red x high bits A3 165 655 0.640 Red (x) = 10100011 (0.64)
1c Red y high bits 54 84 338 0.330 Red (y) = 01010100 (0.33)
1D Green x high bits 4C 76 307 0.300 Green (x) = 01001100 (0.3)
1E Green y highgte, [\, 99 153 614 0.600 Green (y) = 10011001 (0.6)
1F Blue x high £ s 26 38 154 0.150 Blue (x) = 00100110 (0.15)
20 BLué Righ bil OF 15 61 0.060 Blue (y) = 00001111 (0.06)
21 White x i ybits 50 80 321 0.313 White (x) = 01010000 (0.313)
22 _# Vihibd'y high bits 54 84 337 0.329 White (y) = 01010100 (0.329)
23 Cstablisiied timing 1 00 0 -
24 | Established timing 2 00 0 - Refer to right table
25 Established timing 3 00 0 -
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26 01 1
Standard timing #1 Not Used
27 01 1
28 01 1
Standard timing #2 Not Used
29 01 1
2A 01 1
Standard timing #3 Not Used
pl: 01 1 .
2C 01 1 ‘
Standard timing #4 Not Used
2D 01 1 L
2E 01 1
Standard timing #5 Nes Used
2F 01 1 =
30 01 1
Standard timing #6 Not Used
31 01 1 T\ N
32 01 1
Standard timing #7 Not Usad
33 01 1 - a
34 01 1 .
Standard timing #8 — Net Used
35 01 1 aNd
36 70 112 .
4 ] 149.6 149.5908MHz Main clock
37 3A 58 N NN
38 80 128 - 1920 1 - Hor Active = 1920
39 0B 114 267 Hor Blanking = 267
3A 71 713 ) 4 bits of Hor. Active + 4 bits of Hor.
P Blanking
3B 38 50 ~ | 2080 Ver Active = 1080
x L\ 760 a7 60 Ver Blanking = 60
, | ) 4 bits of Ver. Active + 4 bits of Ver.
3D N 40 64 _4_ Blanking
3E o | 30 45 48 Hor Sync Offset = 48
Detailed timing/montior B 4
3F descriptor #1 20 N O 32 H Sync Pulse Width = 32
40 36 54 3 V sync Offset = 3 line
41 00 0 6 V Sync Pulse width : 6 line
Horizontal Image Size = 309.312 mm
® 3 ] 53 309 (Low 8 bits)
a3 AE 174 174 Vertical Image SIZSethS%73.988 mm (Low
a4 10 16 ) 4 bits of Hor Image Size + 4 bits of Ver
V Image Size
RS 00 0 Hor Border (pixels)
46 00 0 0 Vertical Border (Lines)
47 1A 26 - Refer to right table
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48 F5 245 _
99.7 99.7272MHz Main clock
49 26 38
4A 80 128 1920 Hor Active = 1920
4B 0B 11 267 Hor Blanking = 267
4C 71 113 - 4 bits of Hor. Active + 4 bits of Hor. Blanking |
4D 38 56 1080 Ver Active = 1080 |
4 3¢ | 60 60 Ver Blanking " 60 \
4 40 | 64 - | 4 bits of Ver. Active 44 Bits.of Ver. Blghking.
50 30 48 48 Hor Sync Qiiset = 484 ) /™ |
51 |PeRed mha/asner 20 32 32 H Sync Puise Width="92
52 36 54 3 “VigynC Offset 33,3 line
53 00 0 6 \/"Syic Pulse avidth %8 Jine
o 35 c3 309 | Horzorialimage sivsi).")Q 312 mm (Low 8
55 AE | 174 174 _Iﬂﬁcai Image (fize = {73.988 mm (Low 8 bits)
s 10 16 ) |4 sits of Hof\Image fize + 4 bits of Ver Image
AN Size
57 00 0 0 = HOr Border (pixels)
58 00 0 I_ 0 .. W\ \Vertical Border (Lines)
59 1A 26 N\, - N Refer to right above table
5A 00 0 N N |  °
5B 00 0
5C 00 0oy 7
5D 00 0 I
5 0l 0 (¢
5F W00t o ! N
60 \ 00 O
61 A 00 _(,_ ' Nvidia nvDPS
62 |petaied timing/monitorw N\ _C_ (Refer the tab of nvDPS)
descriptor #3
63 00 0 Lowest refresh rate that does not cause any
64 00 0 visual/optical side effect
65 I\ 00 0
66 I 00 0
67 00 0
68 00 0
69 00 0
6A 00 0
6B 00 0
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6C 00 0 Detailed Timing Description #4
6D 00 0 Flag
6E 00 0 Reserved
o 02 ) For Brlght_ness Table and Power
consumption |
70 00 0 Flag
71 0D 13 - PWM % [7:0] @ Step 0 O\
72 28 40 - |PWM % [7:0] @ Step 5o\ : N
73 FF_| 255 - |PWM % [7:0] @ step 20 X
74 o _ 0A 10 - Nits [7:0] @ Step C
Detailed timing/monitor .
75 descriptor #4 3C 60 - Nits [7:0] @ Step 5 .
76 c8 200 - Nits [7:0] @ Styp 10
Panel Elece:orids Powen@32x32/Chess
” 16 22 " Pattern Z.900mW 4 _
) Baciilighs Power @60 riits =
78 OF 15 615.294117647459m\Y
79 32 50 - ~\BZ5Klight Pojver @Step 10 = 4000mW
7 c8 | 200 7~ \.Niis @ 100% PWM Duty = 400nit
7B 00 0 rormat :
2c 00 0 1/ % ternlinate with ASCII code 0Ah
e A ped flald with ASCII code 20h
7D 00 0 N\ NN
7E Extension flag 00 0 AW 1 li 0 : 1{#EDID; N-1: N/NEDID
7F Checksum cé6 198 19R |
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17.1 HANDLING

17.0 GENERAL PRECAUTIONS

(1) When the module is assembled, It should be attached to the system firmly using every mounting holes.

Be careful not to twist or bend the modules.

(2) Refrain from strong mechanical shock or any force to the module. Otherwise, it may cause isapsoper operatiomres

damage to the module.

(3) Wipe off water droplets or oil immediately. If you leave the droplets for a long timg Stajtizig and
discoloration may occur.

(4) If the surface of the polarizer is dirty, clean it using some absorbent cotton(Or suft cloth.

(5) The desirable cleaners are water, IPA (Isopropyl Alcohol) or Hexane.«Do 1ipt use Keton(:%wvpe ma Crials(ex.
Acetone), Ethyl alcohol, Toluene, Ethyl acid or Methyl chloride. It miizht permanently dirnage te'the polarizer
due to chemical reaction.

(6) If the liquid crystal material leaks from the panel, it should! be \wept away franithe &5€s or mouth .In case
of contact with hands, legs or clothes, it must be washed cway*hcroughly withgoay.

(7) Protect the module from static , it may cause damage &’'the modulc

(8) Use fingerstalls with soft gloves to keep digniay ci¢an during tie#(i0yming inspection and assembly process.
(9) Do not disassemble the module.

(10) Do not pull or fold the LED FPGx

(11) Do not touch any component whichsis located orfti- ybask side.

(12) Protection film for polagizer orfthe module shali’baslowly peeled off just before use so that the
electrostatic charge cande\misiimized.

(13) Pins of connectar shail not be touchecydire ctly with bare hands.

17.2 STORAGE

(2) Dognopstore the TFT-LCD module in direct sunlight.

(1) Do not leavi \the nivdule in high temperature, and high humidity for a long time. It is highly recommended to

store the n.tule 1 ith temperature from 0 to 35°C and relative humidity of less than 70%.

3) The niodule shall be stored in a dark place. It is prohibited to apply sunlight or fluorescent light during the store.
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17.3 OPERATION

(1) Do not connect, disconnect the module in the “ Power On” condition.

(2) Power supply should always be turned on/off by following item 8.0 “ Power on/off sequence .

(3) Module has high frequency circuits. Sufficient suppression to the electromagnetic interference shall be
done by system manufacturers. Grounding and shielding methods may be important to minimize(iive
interference.

(4) The standard limited warranty is only applicable when the module is used for generi notehgok
applications. If used for purposes other than as specified, BOE is not to be held reliable 1¢¥the defeative

operations. It is strongly recommended to contact BOE to find out fitness for afpaiticuiar purposst

17.4 OTHERS

(1) Avoid condensation of water. It may result in improper operatig{} or disconnectigmof ¢lesrode.

(2) Do not exceed the absolute maximum rating value. ( the supply vpllage variation, inpu) voltage variation,
Variation in part contents and environmental temperature,SOwiStl erwise the modyle may be damaged.

(3) If the module displays the same pattern continuougiy o1 long perigt of tiine, it can be the situation when
The “ image sticks” to the screen.

(4) This module has its circuitry PCB’s on the regr 6¥bottom side anc¢,should be handled carefully to avoid being

stressed.
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Appendix A

The Measurement Methods for the Dimensions of Module

Caliper:

a. Length of Outline

b. Width of Outline (Without/With PCB)

c. Thickness of Outline (Without/ With PCB)

Coordinate Measuring Machine:

CF Polarizer Size

Active Area Size

Active Area to Outline (Without Tape Wrinkle or Bulged)
Active Area to CF Polarizer

The Distance of Bracket Holes

P-Cover to Outline (Without Tape Wrinkle or Bulgea)

Length of P-Cover

Connector Pin 1 to Outline (Without Tape Wainisle or Bulgad)

Height Gauge: The Different Height of Rodsand Top Gn/dae Bracket
(Need to Calculate From Bracket AlglySpec.)

Feeler Gauge: The Warpage Spec. 51 Module

Notes:

Except the Critical Bimicisions as ARbve, Sther Dimensions are Measured by Coordinate

Measuring Machino i\Necessary.
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Appendix B

LCM to A-Cover / sponges z-gap

LCM MAX

'

sponge

A-cover

Metal Cover
(LCM Thickness: Max)

>0mm

Min: 0.8mm

v e

¢ Without the open area of back cover

or area is (serygsensitive, we suggest that design enough z-gap to decrease

Purpose of water @g&hite spot and other abnormal display
N \
N
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Appendix B

LCM to A-Cover / sponges z-gap

'

| Reflector | % @
./ -coyer

Q°
| S%Q&%b‘z

Reflector System
A-cover

OK

Purpose witi

ther relate issues. We suggest that attach wide range sponges /
ru i x@er the LCM back-bezel opening
AN
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Appendix B
LCM to side wall / protrusions |
|
—
|
|Protrusions
\ @
L or:>ul border Narrow border
D1/D2 I Min: 0.45 m Min: 0.35mm
(] . Min: 0.50mm
L N2 Min: 0.50mm
-
SE1/E2 Min: 0.55mm
We suggest that design enough gap around LCM to prevent shock test
Purpose ailtwg, or interference, cell crack, abnormal display...etc. in the reliability
tost
| L, (2]
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Appendix B
LCM to B-cover z-gap |
|
—
|
B-cover E B-{Couet
y |
B-cover Tape | ap
Without 0./5~0.25mm
With 0.15 ~0.20mm
p Toouiessiz-gap belwegh system B-cover and LCM top pol has high risk to
urpose caus cell cracld »owiing, light leakage and other issues
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Appendix B
B-cover tape to top pol edge
B-cover
B-cover tape
TFT ARRAY
tach b-caver d LCM with tapes,
Please let ta@ be locat% top pol edges 0.4mm away on 4 sides
To the B- co er tape override top pol and cause pooling or light

Purpose I e ISSU\%
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Appendix B
Antenna Cable & Webcam wire
|
|
|
: Antenna cable I I WebCam wire I—
Reflectar
AW - —]

rn bher

thand.5mm

Bvack bezel

It spangesvitnin the reflector area is
necessany, we suggest that the gap b
etwearrieflector and sponge is more

A-cover

]

. We _suggest that do n& sesAntenna or WebCam cable / wire go behind LCM to
aveid Backpack teft, hinge test ,twist test or pogo test with abnormal display
WJEthe cable [ wirdiswCeessary to go behind LCM, please make a groove with
rounds or, chaimiats to protect the cable / wire, or attach with higher sponge /

Purpose rubbers adjacent to the cable / wire route

3. Suggest that attach the cable / wire with tapes to A-cover

4. Dy not attach anything with LCM reflector area. If attach cable / wire with LCM
vefiector area, it may cause pooling, white spot, light leakage and other related
issues
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Appendix B
LCM paste area |
|
.
|

Attachment area

If uge taorstretch remawe Wapes to fix LCM with A-cover, please set the stretch remove
Purpose tapes\correspond ta.tive L'CM back-bezel and do not let the tapes override the back-
bezel’s level stop'ad opening
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Appendix B

LCM pressable area

NG

Position of pressure head

Position ol pressure head

OK

|
—
|

1. LCM is fixed o A-cover by “nuble-sided tap which can stick LCM after using the
press iig strgss LCM duiipgassembling.

Purpose 2. To &vaid-panel broken thedesign of pressure head of press jig can not only pin on

ealipanel. The prEssure head needs to pin on the LCM frame, which the LCM

frame can sharcshesressure of the pressing head.
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Appendix B
Wire setting
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Appendix B
A-cover strength
LCMe——— OK
(b Bracket
Im
1. ende Rib height is higher than LCM, in order to avoiding press
Purpose edge S
2. or LC '@e stronger than Rib, the L Bracket is be recommended.
AN
N
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Appendix B
System A-cover Inner Surface |
|
.
|
Purpose Thettnshould not exilt any burr, segment gap or protrusions beside Logo, which
urp wouldcause White’5pet or Glass Broken by stress concentration.
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Appendix B
Keyboard area & Mouse pad ! |
.
|

Mouse Pad

2 Evmax 0.3mm

In oxdérlio avoiding [/AENMifragments in reliability test, the step surface of Keyboard
Purpose anth[Mouse pad transiaits smoothly, and should not be right-angle. For example, when
Pog testing, it\thia/orpken hole is done in this location, it is easy to produce fragments.
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Appendix B
System cover reliability |
|
.
|
Systqrn Brcover
LCM
~ System¥fcoyer
\
¢ System B-cover
- ‘-
- mh System A-cover
= N7
p The'wetmanent deformation part of System cover after the reliability test, including
urpose sponge and otherStiuctares or components, can not touch LCM.
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Appendix B
A/B-cover near LCD PCBA |
I
.
|
== No magnetic object
Thetnshould not hafre magnet object near LCM PCBA, which is prone to cause
Purpose Q) . :
physidal or electriCuly 1idise issue
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Appendix B
A-cover add sponges on Boss side wall |
I
.
|

Purpose

We Saggtst to attach(Sponges to the side of the Boss column of A-cover to reduce the
paneibroken posgibiity”in assembly. It is recommended to this design synchronously.
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Appendix B
LCM to A-Cover / sponges z-gap

o¥ system connector and FPC should be staggered in X

testing, the system Cable line extrudes FPC, leading to
Purpose ) T

C Bonding location is related to Mask and can not be changed
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Appendix C
HPD Signal recognition !
|
|
|
cgic vdd 909 \ Ggic vdd  90%~ Y\ \
10% 0%
HPD from HRD¥rom 4
Sink A2 Sk __NAY
HPD Gilitch WPE~Glitch

\_

Sink Aux ' l Sink Aux

Aux comnay &

— —

ch)

AHHHHI—

Aux comman

d

Normal Signal (Ignore.HPD &Glit

Abnormal Signal

Purpose Wiaeh BPD glitch af Sowce device minimum is 2.0(V).
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Appendix C
HPD Signal Definition IRQ (Interrupt Request) !
|
.
|

ﬂgic Vdd

HPD from Si
nk

909

IRQ Q.§msito Tms)

SR

iRk
2+

/

Sink Aux

Source Main-Lin

\

Link Trainin |itor=al Vide ’«'Cl
—— R - =

Aux‘command

Link Training

Normal Videl’)

Purpose

WhétM D signal lofv thait 0.5ms to 1ms, the source device should check sink status
field thom the DPCY aixd take link training again.
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Appendix C
Main link eye diagram of TP3 |
|
.
|
Signal Analyzer | B T - EL 'WEED
™ ., ™ o0 IW*E N
} \ | VX
| = OV
™ Cable TP3_EQ ° \L il 7 ’:r—f
7 _ ‘ ] o ~
' Downsiream — D J/,_VL
e N NN
Measured TP3 on LCM connector. Downgtipaiy Device Mask at TP3
Ul Voltage : Ul Voltage
1 0.246 0 | " _1 0.375 0
2 0.5 0.0%5 i_ 2 0.5 0.023
3 0.755 0 3 0.625 0
4 0.5 : -0.075 4 0.5 -0.023
Eye for TP3 at MBR Eye for TP3 at RBR
P 1. Maia Link EYE Diagram should meet TP3 point of VESA.
urpose 22\ "The measurf metirdd is through access fixture.
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Appendix C
Impedance Profile through a DP Connector |
|
Fosture Footprnnt amd Mated Contact L @bkl _l
|

Characteritic DIff, Impedance (0)

"
|

(

\

~. 5

Differential Impedance Profile Measuresierit, Data Exempls

Segment Differeritiai Ma¥mum Tolerance
Impedarice\Vaiu2
Fixture 10082 /c,'i(z_\/ESA | +10%
Connector .‘0(;:/—850 VESA I\ +10%
Wire management \ :\00/850 VEJA - +10%
Cable /" 1000/350 VESA 5%

Impedance Profile Viaimes ior Cable Assembly

Cabitanipedance Prdfile ]90ohm for Cable Assembly

Purpose
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Appendix C
Main Link Pixel Freq information value of MSA data |
I
|
- —_— I
AN O
Logic Vdd 909 \
109 \
HPD from
Sink
_ HIHLL UL AN
Sink Aux LA

Source Main-Link

Videgdata

=

|

Frame3 ||Frame4

o

Frame5

A

TP1,oF2 || Framell “F.'ame2
_J.JJ_ S

l

I

9

Pixel Freq information

[L

/

Purpose

No

BOE can read D2CD to check this value. Ex: BIOS is 1.62G , but int
2.7G.

It nocdto fix pixel tizq wtormation value of MSA data output to prevent the
ititiaibabnormal jlixekireq information value from incoming after power on.

o windows is
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Appendix C
Main Link Pixel Freq information value of MSA data |
|
— |
: \
VIH(90%) Voo (e (NS
VIL(10%) ) VIL(10%)
INPUT PWM !
=Backlght flicker —
(N} /\‘ ’
PWM '
(internal logic 0 or 1) ol A a
< — Wiyl Feriod —»
Example:
Freq Cycle Time PWM Rilin/,Tinve | PWM Falling Time
200Hz 5ms sfus <lus
1KHz 1rs £200ns £200ns

Purpose

1. LED\ d%iver need to €alctlate the duty cycle of input PWM signal.
2. We.aveid backliglit flicker visible on LCD, system input PWM suggest :
PWA rising < ZUUppiii*cycle time ; PWM falling < 200ppm*cycle time.
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