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1.0 GENERAL DESCRIPTION
1.1 Introduction
NV140FHM-N4C 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 stripe and this module can
display 262k(6bit) colors and color gamut 72%. The TFT-LCD panel used for tlis module is a faw
reflection and higher color type. Therefore, this module is suitable for NotehGe'¢'\RC. The L&D driver
for back-light driving is built in this model.
All input signals are eDP1.3 interface compatible.
Flash : -
A
i s 2 2
Q - — 2 2
> Timing | ® TFT/.CD Panel ©
S EPP Input Controller Data Signat! __Q 2029 x1080(RGB) g
S [Signal T | z <
a3 = e
8 VCORE/DVDD l I‘ |
VDD s I__I —
DC/DC |
\ ‘ DVDD/AVIDIGammay| S-Driver
vCOM
VLED IN/P\ WI/LED#=N
- LEOD 'Vﬂ_ O/ LED Lighting Bar
Figared, Drive Architecture
1.2 Features
® 2 lane eDP iriterface with 2:7Cbys kink rates
® Thin and light-wveight
® 262Kk(6bit) color depth, color gamut 72%
® Single LED lighting bar (Bottom side/Horizontal Direction)
® Data enable signal raode
® Green product’| RoHS & Halogen free product)
® On board" =D (riving circuit
® Low drixing  wltage and low power consumption
® Orwoaa EDID chip
® DPCR Version 1.2
® Function : PSR/SDRRS
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1.3 Application

® Notebook PC (Wide type)

1.4 General Specification
The followings are general specifications at the model NV140FHM-N4C V8.0 . (listed in Table 1)

<Table 1. General Specifications>

QO —\ ¢
Parameter Specification Unit : oimarks
Active area 309.312(H) x 173.988(V) mm
Number of pixels | 1920 (H) x 1080 (V) pixels
pixel pitch 04611 (H) x 0.0611 (V) 40 > L= | mm
Pixel arrangement | RGB Vertical stripe
Display colors 262k(6bit) W~ | ~
Color gamut 72% O~ A\~
Display mode Normally B!ack N\ 9
Dimensional 315.81 +0_(' 6’186.06_ 2.3(V)(W/O PCB)*3.0(Max) mm
outline 315.84403(H)*197.480.5(V) (W/PCB)*3.0(Max)
Weight LL85(|"‘ax) g
Surface treatment \, Anti-Glare
Surface hardnecs 3H
Back-light Bottom edge side, 1-LED lighting bar type Note 1
\Po :0.9(Max) W | @Mosaic
Egr\:\;irmptiol. Po. : 4.0(Max) W
Protar : 4.9(Max) W | @Mosaic

Notes : 15LED 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> Q Ta=25442%0,
Parameter Symbol Min. Max. Upit Remarks

Power Supply Voltage Vo -0.3 4.0 V.

eDP input Voltage Veor 0 2.0 V INote 1
Logic Supply Voltage Vi V0.3 | Vppt0R ) V,
Operating Temperature T 0 L5 °C

o L —3 Note 2
Storage Temperature Tsr -20 ‘] +60 e

Notes :

1. Permanent damage to the device may occur Inmaxiriium valuesiare exceeded functional operation
should be restricted to the condition describes tnder normial speraiung conditions.

2. Temperature and relative humidity range‘are shown in thefigure below.

95 % RH Max. ( 40 °C > Ta) Maximunmiwet - bulb temperature at 39 °C or less. (Ta> 40 °C) No

condensation. Relative -Iu'nL.utv

1
y W 40, 95
90 (\)
: 8o | (50, 80)
NP
s\l
ik a
o b .
> Operating Range
[=)] ()]
g 2
40 I
3 &
()} o 60, 27)
(=)}
20 ©
2
()]
5
-4) -20 0 20 40 60 80

Temperature (C)

Figure 2. Temperature and Relative Humidity Range
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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 3.3 3.6 \Y Noteh, " |
Permissible Input Ripple -10% 0 - @ Vi =
Voltage Vre VDD +10% VDE | v 38V
Power Supply Inrush Current Inrush - - 2 A I Note3
Mosaic - - 273 mA
Power Supply N =
current RGB Iop - oSN 424 e mA
Solid - 5 787 mA Note 1
Mosaic Pu - - 0.2 w
RGB Pros - L, - J 1.4 w
Power Consumption Solid Ps ol - el 2.6 w
BLU Po. N - - 4.0 W Note 2
Total ") ETOLa. ~ - 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

c)Solid pattern(maximum logic power consumption) : sub v line

]|

(a) (b) ()

Figure 3. Power Nieasurs Ratterps

2. Calculated value for reference (VLED % ILy#D)
3. Measure condition (Figure 4)

—_— 33V

90% |
1

&\
100/
-r_
W —, |
P — 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 Ve - - 2.9 Y ||
i
LED Forward Current I - 23.5 - mA |
LED Power Input Voltage VLED 5 12 21 NV
- WNANEERY_WV. N
LED Power Input Current | e - - 383 mA
—= “Note 1
LED Power Consumption Peo - - 2.15 o
PO\_/ver Supply Voltage for LED _ lled i V5 | A Note 3
Driver Inrush inrush ;
LED Life-Time N/A | 15080 '\ : Hour | 7= 23-5MA
» Note 2
EN Control Backlight On Y I- _2-_ - . Vv
BL_EN
Level Backlight Off Lo NN 05 V
PWM Control ngh Level N, | 2.5 - 5.0 Vv
BayPY/M
Level Low Level |_ 0 . 0.5 Vv
PWM Control Frequency Fowm 1 200 - 2,000 Hz
Duty Ratio I© 5 - 100 %
Notes :
1. Power supply vialtagel2V forLED driver.
Calculator value for reference IF x VF x50 /driver efficiency = PLED
2. The LED life-time define as the estimated time to 50% degradation of initial luminous.
3. Measure conditien (izigure 5)
12.0V
E:?E.IDI'IQ time EiD%f?ﬂi
/o
Fo
oV 10% ;
r—! 0.5ms
Figure 5. Inrush Measure Condition
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3.3 LED Structure

1

)
AV S SN SV I SN AN 5 N

DD LRE Y
ASA?

V+Padls,s,10 S /’J R A Pads V-
555 QP Sy

o AT s NN S
| | -

DR M D
// %‘ g } PN R R fjpcmv

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 and &
equal to 0°. We refer to 600=0 (=03 ) as the 3 o’clock direction (the “right”), 6=90 (= 012 ) as thy 12
o’clock direction (“upward”), 003=180 (= 09 ) as the 9 o’clock direction (“left”},and90=270(=58,) as
the 6 o’clock direction (“bottom”). While scanning 6and/or @, the center of the measuring(spot o the
display surface shall stay fixed. The backlight should be operating for 3¢'minutes prioriGimeastirement.
VDD shall be 3.3+/- 0.3V at 25°C. Optimum viewing angle direction is 6%slock.

4.2 Optical Specifications

<Table 5. Optical Sgcrications>

Parameter Symbol Conditinn__!_ Win, Tvp. 1 Max. Unit | Remark
o Horizontal 0, Y - CRX> - Deg.
Viewing Angle 0, NN |- ~ N 85 - Ded- | \ote1
Range L = - ,
g Vertical | O, B = 8 Deg
O AN A - 85 - Deg.
Luminance Contrast Ratio CRY N _©=0° 600 800 - Note 2
Luminance of | ¢ 4o Y | 340 400 ; cd/m? | Note3
White ' O
White 5points | “AYS luenos5mal - ) 5 %
Luminance | Note 4
Uniformity 13 Roints AY13 -I— 60 80 - %
™ W 0283 | 0313 | 0.343
1 ) '—\E L — X — N°
White Chrcr-niu ty W, 0=0 0.299 0.329 0.359 Note 5
R 0.64
R X
ed R, 0.33
Reproduction G G, 0.30
2en = ()° |
of Color | I ‘ G, 0=0 Typ.-0.03 0.60 Typ.+0.0
Blue B, 0.15
B, 0.06
_quc_f Gamut - 72 - %
Respeise Time Ta=257C
(Riting + Falling) Tar ®=0° ] 30 35 ms | Note®
Cross Talk CT ®=0° - - 2.0 % Note 7
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Notes :

CR

display.

of the panel.

90% to 10% IS-Tr.

luminance (\/B) Gi
shall nC vexcead 1:1.05 (See Figure 11).

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 cefniierof the LCDC

surface. Luminance shall be measured with all pixels in the view field se! Tiigt*to white iripn s the
dark (black) state . (see Figure 7) Luminance Contrast Ratio (CR) is d€rined«natherasically.

Luminance when displaying a white waster

Luminance when displaying ablagk raster

3. Center Luminance of white is defined as luminance/lues of 5 paint aversge across the LCD
surface. Luminance shall be measured with all pi<als (»/the view fieltisat first to white. This
measurement shall be taken at the locations shawa in\~igure.8 fora total of the measurements per

4. The White luminance uniformity on hCDjsurface is then cxgressed as : AY =Minimum Luminance
of 5(or 13) points / Maximum Lugninarice of 5(or,13) points.(see Figure 8 and Figure 9).

5. The color chromaticity coorainat s specified iriJable 5 shall be calculated from the spectral data
measured with all pixels first ip'red, green; biva.and white. Measurements shall be made at the center

6. The electro-opticaitesponse tima=measurements shall be made as Figure 10 by switching the “data”
input signal C\Marid OFF. Tietinies'needed for the luminance to change from 10% to 90% is T+, and

7. Cross-Talk of one area of the LCD surface by another shall be measured by comparing the luminance
(YA) of a 10+ 2mm diameter area, with all display pixels set to gray 127(of 0 to 255), to the
that same area when any adjacent area is driven dark.The luminance ratio
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4.3 Optical Measurements
!
Photo detector (PR730) |'|
N
.......... —
Field=2°
50 cm
TFT-LCD module / LCD Pl
T Y ) —
[ i Y]
Center of théxscrean
Optical characteristics n easurement >atup
Figure 7. Measurement Set Up
oy A w =
W /4 W4 \44 , W /4
NS 14 i
1 N | |
H/4 | i |
v N L
— ) 4 ——T————k%/ T T
H/4 ' ' '
N I L |
H \Y T N\ B l\_S_/: - - | B -
|
1 | { |
Jr— ————— D —
" | | |

Figu 2 8. V/hite Luminance and Uniformity Measurement Locations (5 points)

Center Lumina. ce of white is defined as luminance values of center 5 points across the LCD surface.
Lumiaanc: 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
10 ‘ ‘ 10
T T T
T T T
R {o——ﬁ————@————J’f——@—
" [ [ 1 |
e -
Hiil /_L i i g J_\
H OO = 8
T [ | 7 | |
H/i4 1 ! 1 L 1
I S ' o e I
WA PN [ L ] |
i s —QTD———T——— -\112,f——'——*|———f1|3>—

!

Figure 9. Uniformity Measuremantocations (12-points,

The White luminance uniformity on LCD surface is thenh expressed i A¥E"= Minimum Luminance
of five points / Maximum Luminance of five poilits {sel Figure 8) , AY »5 = Minimum Luminance of
13 points /Maximum Luminance of 13 points ((see*Fiaure 9)

_— ( 5_ 9 N
1
Display data)) Black(TFT QFF; Whize(TFT'ON)  Black(TFT OFZ)
Luminanc’ | !
A A e — | Tfle—
100% NG
909\ [ \
[
i/
{
0, N
0% z - S
Time

Figure 10. Response Time Testing
The electredaotice! response time measurements shall be made as shown in Figure 10 by switching the
“data” input 5. mai ON and OFF. Tr: The luminance to change from 10% to 90% ,Tf: The luminance
to chang fiom 90% to 10% .

The test system : LMS PR810
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V/2 Vi4
Via
o1
Vi/4
Vit
| s Hi4 | W2 Hig H/g.'-
Yg -
Cross Talk (%) = x 100
B
Figure 11. Cross Talk Modulation®TesuDescriptior
Where:

Y, = Initial luminance of measured area (cd/n 2)
Y = Subsequent luminance of measure(( arga‘(cd/m?)
The location measured will be exactly the sameé 1w eith/patteriis. Tie test background gray is L127.

Cross Talk of one area of the LCD surface,bizanother shaiide ineasured by comparing the luminance
(YA) of a 10+ 1mm diameter area, with all misplay pixelsset 1o a gray level 127, to the luminance (YB)
of that same area when any adjacenvareais driven cark.(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 UJU 1S050-L30B-C10.
The connector interface pin assignments are listed in Table 6.
<Table 6. Pin Assignments for the Interface Connector> o~
Terminal Symbol Functions \
Pin No. Symbol Descriptiop
1 NC No Connection ) o~ ____:
2 H_GND Ground a
3 LANE1_N eDP RX Channel 1 Negative
4 LANE1 P eDP RX Channel 1 Positiv_\ B
5 H_GND Ground \ N\
6 LANEO N eDP RX Channenf Neaavive a
7 LANEO P eDP RX Chan#ie! 0 rasitive N
8 H_GND Ground N |
9 AUX CH P eDP Ai\( CH Fpsitive
10 AUX_CH_N eDR AUX CHNegative, (T
11 H_GND Ci'ﬂ o N
12 LCD_VCC Power Supply, 33¥ (wi?)
13 LCD_VCC { _—l rower Supply, 3.3V (typ.)
14 NC _ No Copnréction
15 HGND Gron
16 H _GN% 1 Gl’u_l 1d
17 .\ __KPD _|:|OI. Olug Detect Output
18 AN 3L_GND __'_ILD Ground
19 ¢ BL GND > “LED Ground
20~ | BL, GND LED Ground
21 BL_GND 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
o ( /_7 BL_POWER LED Power Supply 5V-21V
AN BL_POWER LED Power Supply 5V-21V
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 5 AN RO~R5 |
% Main Link | % —\ GO~G~ | |
0 | — (2N
Video /Graphics g % :___ Bo-1 |
= ——1 (Hame
Processing Circuits| Q@ |—— AUX Channel — § | v ‘:”C
L o )
= | HPD = —y e
= [ - k-
S e |
—— CLK
N L\
———
Figure 12. eDP Interiacc’Architecture
Note:
Transmitter : Parade DP501 or equivalent
Transmitter is not contained in module.
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5.3 Data Input Format

(11) (2,1) (1919,1) (1920,1)

1 Pixel = 3 Dots l

(1,1080)  (2,1080) (1919,1080) (1920, 1080)

Figure 15, Diyplay Positioit of Input Data (V-H)
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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 No. | Symbol Description Pin No. | Symbol Description -l
1 LED LED cathode connection 6 NC No Conngestion
2 LED LED cathode connection 7 GND | ERD
3 LED LED cathode connection 8 NC | N@Coriaection
4 LED LED cathode connection 9 \/ou' L:=® anofe connection
5 LED LED cathode connection 10 I wout 5D anode connection
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6.0 SIGNAL TIMING SPECIFICATION
6.1 The NV140FHM-N4C V8.0 Is Operated By The DE Only
N . |
< Table 8. Signal Timing Specification >
Item Symbols Min Typ Max Unif '
Clock Frequency 1/Tc 140.9 142.09 (| 143.27 N1H:
1110 1115 1120 1ines
Frame Period Tv - a0 - Hz
— NG N\
N\ J|_ 16.67 ) ms
Vertical Display Period Tvd - | 1080 - lines
One line Scanning Period Th | 2415 2124 2132 clocks
AN -——
Horizontal Display Period Tha | - i 1920 - clocks
Note : The above is as optimized sefting.
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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>
Item Symbol Min Typ Max Unit Remaik . |
Spread spectrum clock 0 Y\ o
(Link clock down-spreading) S5¢ i i 05 I\ %
EYE width at package pins VRX-EYE 0.6 ul
Differential peak-to-peal.< input voltage at VRX-DIFFp-p 120 i 1200 mv
package pins
Rx input DC common mode VRX_DC_CM 0 \ 4 v
voltage N \N
leferentlr_all termination RRX.DIFF Qs | ) ™ 0
resistance . A
Slngle-endfed termination RRYCSE N i 60 0
resistance
Rx short circuit current limit IRX_SKiOr T—l - ' - 50 mA
| i
Intra-pair skew at Rx package pins (HBR) .
RX intra-pair skew tolerance at [ DREWREW_ - - 60 ps
INTRA_PAIR
HBR f
AC Coupling Capacitor CRolRC M ‘ 75 200 nF Source side
\ Y fT___
}\ LCD module
C_ML
N [ Lane0~1 N | ~
3 ‘ 5002 | |(Vbias Tx | ﬁ i i Vhias Rx 500 .
e | T ; ; Rx
- C_ ML 1 _
’ soa| 1 G >N 500
! 'Source Sink
Connector Connector
Figure 14. Main link differential pair
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WVRX_DIFFp-p :
WO+ — WA
Vo
LR»* SHKEW INTRA_PAIR -
Figure 15. VRX-DIFFp-§ &\ R/{_ SKEW_INTRA_FA/R
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<Table 10. HPD Characteristics>
Item Symbol Min Typ Max Unit Remark
HPD voltage VHPD 2.25 3.6 \Y |
—
Hot Plug Detection Threshold 2.0 \Y |
Source side Detctii g
Hot Unplug Detection Threshold 0.8V v I
HPD_IRQ Pulse Width HPD_IRQ 0.5 1 ms
HPD_TimeOut 2.0 I ms
HPD_TimeOut (2ms) ——
HFD_IRQ Pulse |
HPD (0.5~ 1.0ms) N /f’_
|
A

Casel : HPDJRQ\Evert

C/1se3 : Hot Plug / Re-plug Event ‘

[(AER Events

Case2 : Hot Unplug Event ]

]

Fiaue 16. HPD Events
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<Table 11. AUX Characteristics>
Item Symbol Min Typ Max Unit Remark | |
— ]
AUX unit interval UIAUX 0.4 0.5 0.6 Us |
AUX peak-to-peak VAUX-RX-D ] Q) ~) |
input differential voltage IFFp-p 0.29 1: I~ v a
AUX CH termination DC resistance RAU)I\;'TER 80 100 126 ohmy
AUX DC common mode voltage VAU)&DC_C 0 2 \/
AUX turn around VAUX-TUR | N/ N VM
common mode voltage N-CM AN o | X
AUX short circuit current limit IAUX.'I_SHOR ! - | i) mA
N
IS F-
AUX AC Coupling Capacitor CSOLU‘\“ eN 75 200 nf Source side
[~ ! Aux_Ch_N !
| i VEE[] s00
i Aux_Ch_P i 500
) | S(}UI’CEi i Sink
Connector Connector
O
€—rimimAUX Ch ——
Ryx
A [ Recommended eDP ALIX Channel Differential Pair ]
Figure 17. AUX differential pair
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<Table 12. Input Signal & Basic Display Colors & Gray Scale of Colors >

7.0 INPUT SIGNALS, BASIC DISPLAY COLORS & GRAY SCALE OF COLORS

NV140FHM-N4C V8.0

Colors & Data signal ' |
Gray scale RO R1 R2 R3 R4 R5 GO0 G1 G2 G3 G4 G5 3 B4 B5 _1
Black 00 00O0DO 00 00 0O 0 0 (__I
Blue 00 00 O0O 00 00 00O 1 TN ]
Basic Green 0 000O0O 111111 \ 00,0000 |
colors Light Blue 0 00O0O0O 111111 1 101 41
Red 111111 000000 | 0 0/03000/0
Purple 111111 0000 OO 1 11 1
Yellow 111111 111 1.1 1 0"t 0™ 0 O
White 111111 1111 31 N1 0111
Black 00 00O0TDO 0 0,0%0=5 O w 0% 0 000
A 100000 0A% 7 0o0_ [l 000000
Darker 01 00O00DO0 cv0™M 0 0 O 0 000 0O
Grayscale | AT f B f B t
of Red \Y ! | ' |
Brighter 101111 N 000 0O 000000
v 0 1 1 1 1 12/ N J 0.0 O 0000 O0DO
Red 1111 1451 08,0000 000000
Black 0 0 0 040(0 0%/ % U 0 0 000000
A 0 0 0.9 Uyu 1,000 0 0 000000
Darker 0 0 0o ugs1l 0 0 0 O 00 00O0DO
Grayscale | A W 1
of Green vl T . '
Brighter | (04070 0 0 A 1 01111 000000
\% 00 0 0 0"C 011111 0 0O 00
Greeny| .0 0 0 &f0N0OW 111111 000000
Blackis, 0 0 0% @ 0 000000 000000
A 0 00300 0 00 OO0 0O 1 00 00
Uarke, o6NC 0.0 00 00 OO0 0O 010 00
Gray scale «J . AT RN
of Blue \Y% |
Brighter 0 00 0 0O 0 00 0O0DO 1 0 1 11
\V4 0 000 00O 00 00 OO 011 11
_BIud 000000 000000 1 11111
| |\ Blask 0 000 00O 00 00 OO 0 0O 00
Gray A 1 000 00O 1 00 00O 1 00 00
scale L arker 01 0000 010000 010 00
of A t
Whita v l
& Brighter 01111 1 01111 101111
Blaak v 01 1111 011111 01 1111
White 11111 111111 1111
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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.
Power Supply for Logic Vdd 90%¢ 9OI% [
10%# X 10%  10% |
PT1 T2 T10 T11 T12
eDP Display Black Video Video form Soufce _,'%Fcﬁlideo
HPD from Sink ) T3 _|
Sink Aux CH AUX,Chaaral Operatioral |"-
AT ol
Source Main-Link Link |,Q i 1d22 or off
Data ‘Igra'",‘_ Sty o
T5NT6 T8} ViTo
LED_EN N\ B
PWM —)—
90% > N 90%
Power Supply for BL 10% / N 16t X10%
“r? T14 T15 'T18
rigure 18. Power Sequence
® 05ms <°T1 < 10ms ® Oms < T10< 500 ms ® 05ms < T17
® Oms < T2 < 200ms ® 05ms < T11< 10ms ® 05ms < T18
® Oms < T3 < 200ms @ 500ms < T12
@ T3+T4+T5wIC+T8>200ms ® Oms < T13
® Oms, < T7 < 50ms ® Oms <T14
® 50m. <8 ® Oms < T15
® Opis > T9 ® Oms < TI16
Notes
1. Whenthe 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 Si¢nal annectc r —
Manufacturer uJu -
Type/ Part Number ISOSO-L3(‘B-CI )

Mating Housing/ Part Number I-PES (—‘;4;4-030T RN
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10.0 MECHANICAL CHARACTERISTICS
10.1 Dimensional Requirements
Figure 23shows mechanical outlines for the model NV140FHM-N4C V8.0 .
Other parameters are shown in Table 14.
<Table 14. Dimensional Parameters>
Parameter Specification -;_ Wnit
Active Area 309.312(H) x 173.988(V) [» mm
Number of pixels 1920 (H) x 10804V pixels
Pixel pitch 0.1611 (H) x C¥.61% (V) mm
Pixel arrangement RGB Vartizal stripe
Display colors 262 K/Lobit)
Display mode Nesnelly Black
Dimensional outline 315.81+0.3 (H)*L&,08+0.3(Vi(W/S.PCB)*3.0(Max) mm
315.81+0.3(H)™1¢748+0.5(V),.(‘W/FHCB)*3.0(Max)
Weight 285 (rhax) g

10.2 Mounting
See Figure 23.

10.3 Anti-Glare anthRoiarizer Hazdriass.,

The surface of«the

scratching.

10.4 Light Leak{ge

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

LCD has an /Aati-Siare coating to minimize reflection and a coating to reduce

from a distdipce cdcm from the screen with an overhead light level of 350lux.
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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 hrs
operation test L
4 tHelsgt;h temperature operation Ta = 50°C . G0%EMN. 240 hrs
5 tl_e(;}/v temperature operation Ta = 0°C_ %440 his
) _o N o [ v 0 0,
6 | Thermal shock Ta=-20.°C > 60 °C (0,5 hi‘), 60%+3%RH,
100zycie
7 Vibration test T =n25°C, 6C%U'—|, 5G, 10~500Hz, Note 1
(non-operating) _|_une XY, Z ASweerrate : 1 hour
8 Shock test [ “Ta = 25°@, 60%RH, 220G, Half Sine Wave Note 1
(non-operating) | 2msens X, +4,+Z Once for each direction
- "~ Air 7150 pF, 330Q, £15 KV
9 (Eo'eg:::i'ﬁt‘;“c disChargeliest | (i« 150 pF, 3300, 8 KV Note 2
perating) N\ L T&= 25°C | 60%RH,
Notes :
1. The fixture mast\bethard encughy(so'that the module would not be twisted or bent.
2. Self- recoveryaaa restart recaveiy 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 module with caie
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 glass.material, impulse‘ars'
pressure to the LCD module should be avoided.
* As the surface of the polarizer is very soft and easily scratched, usc a sptt dry clcth aivaseat
chemicals for cleaning.
* Do not pull the interface connector in or out while the LCD/miaduie is opesating.
* Put the module display side down on a flat horizontal plaia.
 Handle connectors and cables with care.
(3) Cautions for the operation
* When the module is operating, do not lose CLK,"EI IAB signals! if,any=gne of these signals is lost,
the LCD panel would be damaged.
* Obey the supply voltage sequence. If wrozg sagaerce is @pnlied, the module would be damaged.

(4) Cautions for the atmosphere
* Dew drop atmosphere should be awoiand.
* Do not store and/or operate the.LC? module ira high temperature and/or humidity atmosphere.
Storage in an electro-conduCt ve olymer packingspouch and under relatively low temperature
atmosphere is recommeriaed.

(5) Cautions for the modtle characteristice
* Do not apply fixted\pettern data gignal o the LCD module at product aging.
* Applying fixad.pattern for.a 11y e may cause image sticking.

(6) Other cautions
* Do not disassemble and/or re-assemble LCD module.
* Do not re-adjusi,variable resistor or switch etc.
* When returing, 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
a NV140F HM—N4C V8U BOE |
I +
XXXXXXXXXXWXX X |
ecCce
| M
N Il \(\)
C 8,0
MADE IN CHINA CT:CJBBAXXXXXXXXX XXX y
\_ R MADENINGCHINA
Figure 19. Product_au=l \ N
Module ID Naming Rule:
<Table 16. Mod:«e 1Daming Rulex \
— TN ] 3
Digit | .| , a 1 |s|s 7 |~1 J | ] 11 12 12| 14|1s5] 16 17
Code |_
A\ - -
Code B 9 A F 1 7 l_ 2 3 D | 3 1 0 0 0 0 6 8
N 1
e E DT
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(2) High voltage caution label

HIGH “OLTaGE COLD CATHODE FLUORESCENT LAMP IM LCDW
CAaUTION PAMWEL COWNTAINS & ZMALL AMOUNT |
RISk OF ELECTRIC SHOCK, OF MERCURY. PLEASE FOLLOW LOCAL OR- ’
DIZCOMMECT THE ELECTRIC
POWER EBEFORE SERYICIMNG DINANCES OF REGULATIONS FOR DISPOSALN
a _ Wt

Figure 20. High Voltage Caution Label

(3) Box label
BO E CHONGOQING BOE OPTCQEL.=CTRONICC
TECHNOLOGY Co., LT
‘_-"\A
MODEL: 'TY:
0 o
N\ , On
SERIAL NO: W PATE: (4)
CCO
] RoliS Compliant
> (& (1
Figure {7, Box” Label
Serial number miarked part neecs g orint, show as follows:
1. FG-CODE{Before 1z%it) 2. Product quantity
3.  BoxD 4, Date
5.« \ e client section material number(The client)
6. “\ FG-Code Afterfour
7. The supplier code
Total Size:100x50mm
<Table 17. Box Label Naming Rule >
igit |
&K! 102 3 4 56 7 8 9 10 11 12 13
Cooe B | 9 A F 1|7 8 N 0 0 3 2 7
Description LT L D! B8 Year Month Revision BOX Serial Number
Name Grade
SPEC. NUMBER SPEC TITLE PAGE
www . Sszguangghuo.c echodeng6l@hotmail.com jimei@jimeihk.com +86- 1341%%869'5%3
NV140FHM N4C V8.0 Product Specification Rev. PO

B2014-Q011-0 (3/3) A4(210 X 297)



B OEquangzhuo.com PRO(IeDc 0 ;rng ?@ (l)Jtﬁail.com iimei@iimemE\({om +8€-J§4S1L1J§':SB TE

Customer Spec Rev. PO 2019.02.25

14.0 PACKING INFORMATION

14.1 Packing Order

® Put 1 pcs spacer in tray and 1 pcs MDL on spacer.

5pcs MDL/Tray,6pcs Spacer/Tray.
® Put 7 pcs tray and 1 pcs tray cover in PE bag.

14.2 Note A
® Box dimewy Omm*350mm*285mm
° Pac&@n in one box: 35pcs

® Total weight: TBD

PAGE
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15.0 MECHANICAL OUTLINE DIMENSION
o 325£0.30¢AA-Outline) . GR5)AA-utlne) |1l et sape @30 ol |

é g NACTIVE CENTER
29 ‘
: |

§ é 14.0FHD 1820x3(RGBIx1080 ‘

1 N\

AW, AVa
Figure 23. TFT-!.CD 1.fodule Outiiwe Limension (Front View)
NOTES:

1.WARPAGE AND DEFORMATIORSPEC £0.5rnim MAX.
2.THE eDP CONNECTOR !5,MEASURER A'»”IN 1 AND MATING LINE

3.UNSPECIFIED TOLERANZE REEERJI@ |
4. THE MEASUREMENTAVETHOD ¥ORTHE DIMENSION OF MODULE, PLEASE RE

FRE TO PRODUCHSFEC..
5.TOP POLARZERMS THEHIGHEST PORTION.
6."()" MEANZ REFERANCE-DIWIENSIONS.
7.CRITICAL DIMENSION: ~D-®

J.3 mm

Top POL is the highest portion.

——

—

L]

Figure 24. Highest Point Position
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:;; 64.00+0.15 40,05%1.00
Rufiape B ‘ t
\\[R T BLU LABLE \ i
‘ | 4005015
40054015 ‘
- ———————————————T——————————— + —
60.0521,00 ) 80.00£0.15 ‘ § i L
il BOE ‘ |
NI 5 / j
\\ o o z ; A M i )\
I ﬁl’» | Wﬁ
‘ PINT: 4
] g o
N-BING LINE ‘ §
[ ®103.4421.00 é
Figure 25. TFT-LCD Mvcdule Outline L'im2nsions (Rear view)
NOTES:

1.WARPAGE AND DEFORMATIORSPEC £0.5nim MAX.

2.THE eDP CONNECTOR !5,MEASURER A'»”IN 1 AND MATING LINE
3.UNSPECIFIED TOLERANZE REEERJ@ 13.3 mm

4. THE MEASUREMENTAVETHOD ¥ORTHE DIMENSION OF MODULE, PLEASE RE
FRE TO PRODUCHSFEC..

5.TOP POLARZERMS THEHIGHEST PORTION.

6."()" MEANZ REFERANCE-DIWIENSIONS.

7.CRITICAL DIMENSION: ~D-®
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16.0 EDID Table
A(dl_?Er;egs Function Hex Dec crc Input values. Notes
00 00 0 0
01 FF 255 255 ||
02 FF 255 255 l
03 FF 255 255 l
0 Header o Py Py FOID Header
05 FF 255 255
06 FF 255 255
07 00 0 0
08 09 9 &7
ID Manufacturer Name BOE ID = BOW!

09 E5 229
o ID Product Code e 220 2012 1D =02012
0B 07 7 a\ ol
0C 00 0 0
0D 00 0 4 -3__‘_

32-bit serial No. —
0E 00 0 T 0
OF 00 0 N0 |
10 Week of manufacture 25 37 37 |
11 Year of Manufacture 1C 28 v 2018_ l Manufactured in 2018
12 EDID Structure Ver. 01 1 —|- 7 - EDID Ver 1.0
13 EDID revision # 04 - —r 4 EDID Rev. 0.4
14 Video input definition 95 ) ?‘1 ot | - Refer to right table
15 Max H image size 1D ¥ a 29 S 29 29.38266 cm (Approx)
16 Max V image size 11 ! 17 17 16.51968 cm (Approx)
17 Display Gamma 78 120 L 2.2 Gamma curve = 2.2
18 Feature support | \" u3 3 A_r - Refer to right table
19 Red/Green low ui‘q\ N EE ?73 = - Red / Green Low Bits
1A Blue/White Io:.:: N 95 ! \\ ._4 - Blue / White Low Bits
1B Red x high bits A3 N 163 655 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 Greeny highthitsw, |\, 99 153 614 0.600 Green () = 10011001 (0.6)
1F Bluexhighb\ | = 26 38 154 0.150 Blue (x) = 00100110 (0.15)
20 BLue ;. h bit: OF 15 61 0.060 Blue (y) = 00001111 (0.06)
21 | Whitkahisuits 50 80 32 0.313 White (x) = 01010000 (0.313)
22 Wate y Jigh bits 54 84 337 0.329 White (y) = 01010100 (0.329)
23 T Eitablished 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 -I |

Standard timing #3 Not Used |
2B 01 1 I
2C 01 1

Standard timing #4 Not¥Jsed
2D 01 1
2E 01 1

Standard timing #5 Not Usel
2F 01 1
30 01 1

Standard timing #6 ot Used
31 01 1
32 01 1

Standard timing #7 — Not Used
33 01 1
34 01 1 |

Standard timing #8 -I— Not Used
35 01 1 |_
36 82 130

—j— 142 142.0956MHz Main clock
37 37 55 |
38 80 128 I 920 Hor Active = 1920
39 CcC i 204 204 Hor Blanking = 204
3A 70 I 112 - 4 bits of Hor. Active + 4 bits of Hor. Blanking
3B 38 .I_ 56 1080 Ver Active = 1080
|« >
3C 23 35 | 35 Ver Blanking = 35
=5 B
3D \ 40 %4 - 4 bits of Ver. Active + 4 bits of Ver. Blanking
36| petaied timtraodkor 0\ L s 48 Hor Sync Offset = 48
3F descriptor % 20 N 32 32 H Sync Pulse Width = 32
40 36 54 3 V sync Offset = 3 line
41 I- 00 0 6 V Sync Pulse width : 6 line
42 26 38 294 Horizontal Image Size = 293.8266 mm (Low 8 bits)
43 A5 165 165 Vertical Image Size = 165.1968 mm (Low 8 bits)
44 10 16 - 4 bits of Hor Image Size + 4 bits of Ver Image Size
45 00 0 0 Hor Border (pixels)
46 00 0 0 Vertical Border (Lines)
47 1A 26 - Refer to right table
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48 02 2
94.7 94.7304MHz Main clock
49 25 37
4A 80 128 1920 Hor Active = 1920
4B CcCc 204 204 Hor Blanking = 204
4C 70 112 - 4 bits of Hor. Active + 4 bits of Hor. Blanking I |
4D 38 56 1080 Ver Active = 1080 _|
4E 23 35 35 Ver Blanking = 35
4F 40 64 - 4 bits of Ver. A ctive +%4 bits of Ver. Bla)king
30 | petailed timing/monitor 30 48 48 A FE jyic Offset = 4 -
51 descriptor #2 20 3 32 4 Sync Pulse Willth 2.32
52 36 54 3 V sync Ofi 55 = 3 e
53 00 0 6 V Syng rulse width .6 line
54 26 38 294 Horizontal Imac e'Size = »°3.8266 mm (Low 8 bits)
55 A5 165 JR Verticé, Im ge \Fize = 165.1968 mm (Low 8 bits)
56 10 16 - 4 % of Hor Insuge Size + 4 bits of Ver Image Size
57 00 0 l : Hor Border (pixels)
58 00 0 | 0 Vertical Border (Lines)
59 1A 26 - Refer to right above table
5A 00 0 |
5B 00 J |
1
5C 00 0
5D 00 | ]
5E 00 r 0
5F 00 0 '
60 | u0 0 1
} N
61 00 J
{- - Nvidia nvDPS
62 Detailed timing/initor 00 i 0 (Refer the tab of nvDPS)
63 descriptor #3 00 0 Lowest refresh rate that does not cause any visual/optical side
effect
64 00 0
65 00 0
66 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

6F 02 2 IFor Brightness Table and Power consumption

70 00 0 Flag

71 oD 13 - PWM % [7:0] @ Step 0 -! |

72 28 40 - PWM % [7:0] @ Step 5 §

73 FF 255 - PWM % [7:0] @ step 10 ___ :l

74 Detailed timing/monitor 0A 10 i Nits [7:0] @ Step 0 N\ \ P 2

75 descriptor #4 3C 60 - Nits [7:0] @ Step 5

76 C8 200 - Nits [7:0] @ Sten ‘AO_ W

77 16 22 - Panel Electronic; Pow ir @32x32 Che Q_P :'T*njOOmW

78 OF 15 - Backlight Power @&) nits = 635 224117047859mW

79 32 50 - Bac! nghL Power @Step 10 4000mW

7A c8 200 - NS € 105% PWM DL = 400 it

78 00 0 i -;? mm;t:e with AGCTT codefonh

7C 00 0 »nd pad field w th A =11 code 20h

7D 00 0 R4 : N A

7E Extension flag 00 0 i

7F Checksum 82 130 132 i_
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Appendix A

Caliper:

b. Width of Outlin

Coordinate Measu
CF Polarizer Size
Active Area Size

Active Area to CF
The Distance of B

Notes:

a. Length of Outline

e (Without/With PCB)

c. Thickness of Outline (Without/ With PCB)

ring Machine:

Polarizer
racket Holes

Feeler Gauge: The Warpage S} ec.a1 ) Aodula

The Measurement Methods for the Dimensions of Module

Active Area to Outline (Without Tape Wrinkle or Bulged)

P-Cover to Outline (Without Tape Wrinkle or Bulge 1)
Length of P-Cover
Connector Pin 1 to Outline (Without Tape WWsini<le ur Buload)

Height Gauge: The Different Height of ' RO¢tand Top ‘an/ihe Bracket
(Need to Calculate From Bracket AngleySpec.)

Except the Critical Rimepsions as Albve, Sther Dimensions are Measured by Coordinate
Measuring Machinge, ityNecessary.
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Appendix B
LCM to A-Cover / sponges z-gap |
|
2
|
i _Plastic Cover_ Metal Cover
| ('_CM Thickness. Max) | (LCM Thickness: Max)
LCM MAX U N
'I_ A >Oram >0mm
i A ] B B Minl.0mm Min: 0.8mm
sponge oA
A-cover Without the open area of back cover

Purpose

Thetrarlector area is (very,sensitive, we suggest that design enough z-gap to decrease
therick of water riple;=ivhite spot and other abnormal display
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Appendix B
LCM to A-Cover / sponges z-gap !
I
T 5
I A eV
Reflector Sysiem
V4 JA-Cuver e
?_
Tape/ Sponge
b ¢ \
S LCM back-bezel
o — System
) ¢ A-cover OK

/Tape’ Sponge

rupcars which eancoyer the LCM back-bezel opening

If attacih.sponges or rkebers which correspond to white reflector area, it may cause
Purpose witite, Sgot, poolina.onotter relate issues. We suggest that attach wide range sponges /
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Appendix B
LCM to side wall / protrusions !
|
|
|
|Protrusions
N\ e @
ioral border Narrow border
D1/D2 Mifi: 0.45 "m Min: 0.35mm
c1 Min: 0.50mm
‘ C2 Min: 0.50mm
- ol
! E1/E2 Min: 0.55mm
We suggest that design enough gap around LCM to prevent shock test
Purpose ailtwe, or interference, cell crack, abnormal display...etc. in the reliability
tost
s oA
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Appendix B
LCM to B-cover z-gap !
I
.
|
n-
B-cover Tape Sap
Without 0..5~0.25mm
With: 0.15~0.20mm
PUrDOSE Tocliess'z-gap befwesn system B-cover and LCM top pol has high risk to
P causa cell cracl »owiing, light leakage and other issues
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Appendix B
B-cover tape to top pol edge !
I
2
>0.4 I
TFT ARRAY
'f 2tiach b-caver and LCM with tapes,
Please let tapes terbe locates aut of top pol edges 0.4mm away on 4 sides
PUrDOSE To &vaic the B-colver tape override top pol and cause pooling or light
P leakage issue
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Appendix B

Antenna Cable & Webcam wire

—I Antenna cable | I WebCam wire I—

reflectar
LN - —]
Hack bezel

r-bher
A-cover

- If spangewitnin the reflector area is
necessaty, we suggest that the gap b
- etweeairieflector and sponge is more
LoK] thand.5mm

[ oK | [ NG | NG

1. We stggest that do net sesAntenna or WebCam cable / wire go behind LCM to
avetd vackpack tect, hinge test ,twist test or pogo test with abnormal display

2.1 the cable [ witeriswecessary to go behind LCM, please make a groove with
rounds or,_Ciamiare to protect the cable / wire, or attach with higher sponge /

Purpose rubbers adjacerit 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
refiactor 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 usethe,stretch remswe tapes to fix LCM with A-cover, please set the stretch remove
Purpose tajpes\cerrespond ta.tive L'CM back-bezel and do not let the tapes override the back-
bezel’s level sten'ol opening
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Appendix B

LCM pressable area

Position of pressure head

NG

Position ¢ pressure head

OK

1. LCMis fixed \i A-cover by Cauble-sided tap which can stick LCM after using the
press jig stress LCM dulipgyassembling.
Purpose 2. To avoid,panel brorsn taetdesign of pressure head of press jig can not only pin on
cell panel. The pressure head needs to pin on the LCM frame, which the LCM
rrame can sharesthiasressure of the pressing head.
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Appendix B

Wire setting

Protrusions

|
—
|

Wireshouid be placed between Protrusions and A-cover. If place the
Purpose | wire\between LCM,ard Protrusions, it may interfere with LCM when
assambling B-cavers, or even cause LCM breakage in reliability test.
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Appendix B
A-cover strength !
I
.l
|
LCM 1 OK oy M— 4 oK
A-cover \ A-covur \
Rib Bracket

1. Jtssrecommendes=that Rib height is higher than LCM, in order to avoiding press

Purpose on BCM edge parals
2\, s for LCMiisiiope stronger than Rib, the L Bracket is be recommended.

PAGE
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Appendix B
System A-cover Inner Surface !
I

.l
|

PUrDOSE Thetesheuld not exilt anyourr, segment gap or protrusions beside Logo, which

P wadidhcause White'Sput or Glass Broken by stress concentration.
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Appendix B

Keyboard area & Mouse pad |

|
—
|

Mouse Pad

>N, wsmax 0.3mm

In ora&r.i0 avoiding L&Nafragments in reliability test, the step surface of Keyboard
Purpose anchMouse pad transiaits'smoothly, and should not be right-angle. For example, when
Fogn testing,.if\tias0rmken hole is done in this location, it is easy to produce fragments.
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Appendix B
System cover reliability !
I
.l
|
Systam B-cover
LCM
' System¥#f-coyer
g System B-cover
.
Mh System A-cover
A N7
PUrDOSE Thetweinianent deformation part of System cover after the reliability test, including
P gRonge and otherstiuciaies or components, can not touch LCM.
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Appendix B
A/B-cover near LCD PCBA |
|
A
|
LCM Q) ¢
== No magnetic object
PUrDOSE Thetesheuld not ha’e magnet object near LCM PCBA, which is prone to cause
P ravsiaal or electriClry 1idise issue
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A-cover add sponges on Boss side wall

Dl

Purpose

We Cuqgest to attach(Sponges to the side of the Boss column of A-cover to reduce the
pansihroken posgibiity“in assembly. It is recommended to this design synchronously.
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Appendix B

LCM to A-Cover / sponges z-gap

Purpose
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Appendix C

HPD Signal recognition

/Logic vdd 999
10%

HPD from
Sink

A 2.0V

o

HPD Glitch

|
Sink Aux —H+H+|_H_ | |K

Aux comm ay

ch)

Normal Signal (Ignore,k2D; Glit

N/ ogevac

HRD¥om

Sink

Sink Aux

2V
I,
W PDE~Glitch

Aux comman /
d

Abnormal Signal

Purpose Wizei 1PD glitch.af “ource device minimum is 2.0(V).
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Appendix C

HPD Signal Definition IRQ (Interrupt Request)
I

|
—
|

ﬂgic vdd 0% ) = \
0,

IRQ (0.5mg to 1ms)

nk 4

\
HPD from Si ' f \

/
HILIL / TRILI

Sink Aux

Aux command Aux‘command

~ —

rce Main-Lin | =1. . N .
Source Ma Link Trainig’|plorwal Vide NC! Link TrainindNormal Vldel’—

N S,

WheéinNMFD signal lov thart 0.5ms to 1ms, the source device should check sink status

Purpose fialarom the DRCIY ad take link training again.
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Appendix C
Main link eye diagram of TP3 !
I
.
N |
™ A el | }\ N
‘ b NN ;
- e TP3_EQ v |< q ] /3‘ ;
: Downstream ‘ T ’ 7:47 YIED EEEEE
t Device | |
N i DN \( iR
Measured TP3 on LCM connector. Downstipa» Device Mask at TP3
Ui Voltage ll Ul Voltage
1 0.246 0 | A 0.375 0
2 0.5 0.075 i_ 2 0.5 0.023
3 0.755 0 3 0.625 0
4 0.5 | A N75 4 0.5 -0.023
Eye for TP3 2t i8R Eye for TP3 at RBR
PUIDOSE 1. <Main Link EYE Diagram should meet TP3 point of VESA.
P 2x."The measurg rmeuvod is through access fixture.
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Appendix C
Impedance Profile through a DP Connector !
I

Ficture Footprint anmnd Mated Contact CTable Managerneent CTable _l
| |

£ - A\

= —— O
éﬁ j‘£l

Differential Impedance Profile Measuserierit.Data BExemplz

Differeiitinl

Segment Mavimum Tolerance
Impedarice, Viue
Fixture 100! )/bFC\".:'SA +10%
Connector JAJO_\I/8SQ VESA L\ +10%
Wire management IOOQ/8SQ VEZA =~ +10%
Cable . 1000/85Q VESA +5%

Impeaa#Ce Profile Vaiues 1or Cable Assembly

Purpose

Cabteunipedance Prcfile, 190ohm for Cable Assembly
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Appendix C
Main Link Pixel Freq information value of MSA data !
.
~ |
. N\
@ Vdd 909 \
109 \
HPD from
Sink
. L
Sink Al N
e A HHHHE - T
Read EDID Link training .
VideSata
v, - |
Source Main-Link "'-‘>1|"'P£I|rrame| “F.dme2 Frame3 ||Frame4 || Frame5
[ 3 r 3 [
l
|
Pixel Freq information

-

%

Purpose

It nead to fix pixel 1i3qg nformation value of MSA data output to prevent the
wiitiaitabnormal |ixektreq information value from incoming after power on.
BOE can reac’LPCD to check this value. Ex: BIOS is 1.62G , but into windows is

2.7G.
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Appendix C
Main Link Pixel Freq information value of MSA data !
I
2
— |
; N
/ VIH(90%) | VIHEo%) NN \‘
VIL(10%) I VIL(10%) /
INPUT PWM ! NV
qeBuackl ght flicker —
PWM '!Il/ |
e
(internal logic O or 1) o1 A 3
+—(— WM Period >

Example:
Freq Cycle Time N PWM Rilin,Tinve | PWM Falling Time
200Hz S5ms Sius <lus

K 1KHz Ims <200ns <200ns /

1. LED driwer need to talct'ate the duty cycle of input PWM signal.
2. “e.aveid backliglit flicker visible on LCD, system input PWM suggest :

Purpose PWM rising < Z0Uppiii*cycle time ; PWM falling < 200ppm*cycle time.
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