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1.0 GENERAL DESCRIPTION

1.1 Introduction

built in this model.

All input signals are eDP1.2 interface compatible.

NV156FHM-TO06 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 15.6 inch diagonally measured active
area with Full-HD resolutions (1920 horizontal by 1080 vertical pixel array). Each pixel is divided iito
RED, GREEN, BLUE dots which are arranged in vertical stripe and this module can display 262l{(buit)
colors and color gamut 45%. The TFT-LCD panel used for this module is a lowsietiection and Iigher
color type. Therefore, this module is suitable for Notebook PC. The LED drives far-back-ligint ariving is

www . Szguangghuo . co

m
NV156FH

. eDP Rx |-
eDP Input TCJE)N {
0 .
s [Signal (Mstar/MST7355L) ] | o
= i nlg TR LCD Panel 3
g8 ISP Tx NS 1920 x1080 >
= | vDD — |
| bcibc r | L |
Gamma | 9
Vcom ; Source Driver
s (/>
— LECDriver ¥, LED Lighting Bar
Figare'd, Drive Architecture
1.2 Features
® 2 lane eDP intaiface with 2.7Cbas link rates
® Thin and ligritawveight
® 262Kk(6bit) color depth, color gamut 45%
® Single LED lighting bar (Bottom side/Horizontal Direction)
@ Data enable signal mode
® Side mounting frani
® Green pr{iluct {RoHS & Halogen free product)
® On board L. 2 driving circuit
® | ow d:iving voltage and low power consumption
® On woara’eDID chip
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1.3 Application
® Notebook PC (Wide type)
1.4 General Specification
The followings are general specifications at the model NV156FHM-TO06. (listed in Table 1)
<Table 1. General Specifications>
- I_,
Parameter Specification Uni: [ memarks
Active area 344.16(H) x193.59(V) mm
Number of pixels 1920 (H) %1080 (V) e Pizels
Pixel pitch 179.25(H) x179.25(V) um
Pixel arrangement RGB Vertical stripe
Display colors 262Kk (6bit)
Color gamut 45% NTSC
Display mode Normallylagic
Di ional outli 350766(H )X 216.15(v, “\W/PCB) mm
imensional outline X 3.2max(panel side)R.4max(PCBA side)
Weight : 385 (max) g
Surface treatmeii HC
Surface hardness 3H
Back-light Bottom edge side, 1-LED lighting bar type Note 1
Pob :09 W @Mosaic
Power const. anticn P :3.6 w
Protar - 4.5 wW @Mosaic
Notes : 1. LED Lighting Bar (40*LED Array)
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1.2.2.General Touch Specification(Table 2.)
<Table 2. General Touch Specifications>
Parameter Specification Unit Remarks, [\ |
Type of Touch Sensor Self Capacitance —l
Touch Structure On Cell -i- \ -
Panel Size 15.6” 37 C ‘;_ N ]
=
Outline Dimension N/A(Cover Lens Free) mm
TP View Area N/A(Cover Lafis .’-:c) \ mm
TP Active Area X 345.96 ¢ 1-5?_.'/4 (AA) mm
Total Thickness N/AL COJ; ‘i_ens Fre€) mm
Interface C 12G O
Report Rate V) Follow winB/IO > 100 Hz
Multi-Touch Point I \ 1.0_points
Input method \M Finger
Touch panei :&n;‘:r IC | "y G7500 G2 Touch
Channél 1500
Surface treatment HC
SurfaC Har ness 3 H
Support OS Win8.x and Win10 compliant
TP Power Consumption 0.2max. W @ 5 finger
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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> Tazor4 )t
- ~———
Parameter Symbol Min. Max. | Un't 2emarks
Power Supply Voltage Vo -0.3 4.0 \/
- = Note 1
Logic Supply Voltage V i\ Vgs-0.3 Vp(+0:3 V
Operating Temperature Top 0 +20 1N
N N NV VY Note 2
Storage Temperature Tor -20 N +60 1 C

Notes :
1. Permanent damage to the device may occur. Inmaxiriium valuesiare exceeded functional operation

should be restricted to the condition describegs tnder normial Speraung conditions.
2. Temperature and relative humidity range‘are shown in thefigure below.
95 % RH Max. (40 ° C > Ta) Maxifnum Wwet - bulb,teinperature at 39 ° Corless. (Ta>40° C) No

condensation. RelatiVe Humuditv

17
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 e
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 Remarkg =l
Power Supply Voltage Vo 3.0 3.3 3.6 \/ Notend
0f* 0/h*
Permissible Input Ripple Voltage Ve 10% - 10% | mv Moed
VDD VJD
High 2 . 36 viN .
Level |
BIST Control Level 3 —|— —
ow
Level 0 0.8 I V -
Power Supply Current Iop £ 273 185 y mA Note 1
Power Supply Inrush Current Inrush '|— - - 15 A Note3
PEXNIS - 0.2 1.6 w Note 1
Power Consumption QG ) - ! ‘ 3.6 w Note 2
/! Lﬁmta, - -| - 5.2 w Notel

Notes :
1. The supply voltage is measured and specirid,at the interface connector of LCM.
The current draw ané, power consuripiion, specified is for 3.3V at 25 °C.
a) Typ : Mosaic pattern 8*8
b) Max : R/G/Bypatterns

S \* |
\ 10% |
oV ' !

> 0.5ms

(a) (b) Vin rising time
Figure 3:\Power Measure Patterns

33V

Figure 4. Inrush Measure Condition
2. Calculated val e for reference (VLED x ILED)

3. Measure ¢ aditon (Figure 4)
4. Input ¥Gitage range: 3.0~3.6V. Test condition :Oscilloscope bandwidth 20MHz , Ac coupling
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3.1.2 Touch Electrical Specifications
< Table 5. Electrical specifications > |
Parameter Min. Typ. Max. Unit Remarks |
Power Supply Voltage Vo 3.0 3.3 3.6 v Notz\
Permissible Input Ripple )
Voltage Ve 100 mv ALV - 3.3V
Power Supply Current lop - - 61 mA
_l, —
Power Active Mode - - A > 0.2 | W Notel
Consumption | 41e Mode ! - _|_ : A1 | W Note2
: 0.7*/
| - -

High Level oD \/
TP_EN N D Note3

Low Level [ (J - - 0.3V \Y

) DDIO

Notes : 1. The supply voltagess miasured and Speaified at the interface connector of TLCM
The current draw arid power constmpiion specified is for 3.3V at 25°C when touch

2. The supplywvaitage is meastired and specified at the interface connector of TLCM
The curretitidraw and pewwareensumption specified is for 3.3V at 25°C when touch

function is active;

functisrnisidle;

3. Condion: 1.62 V<\DRIO <3.6 V;
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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 - - 3.0 \Y - } |
LED Forward Current I - 23.4 - mA I
2O \ —
LED Power Consumption Pleo - - 3.6 NN W Notil
LED Life-Time N/A 15,000 - - Hour™ |1 I1=23.4mA
Poyver Supply Voltage for LED Vo 5 12 21 v
Driver D -
Poyver Supply Woltage for LED _ lled ) s L D0 A Note 4
Driver Inrush inrush |
T
Backlight On 25 - S¥0) \ -
EN Control d A
Level .
Backlight Off I 0 i 0.8 \/ -
High Level 2.5 - 5.0 \Y -
PWM Control L@
Level
Low Leve! | 0] - 0.8 \Y -
_'
PWM Control Frequency Fovay 200 - 10,000 Hz -
Duty Ratio | 1 - 100 % Note 3
Notes :
1. Power supply voltagel2V for LED driver.
Calculator value forireference IF x VVF x40 /driver efficiency = PLED
2. The LED life-ti ne*d=fine as the estimated time to 50% degradation of initial luminous.
3. 1% duty cycle i< achievable with a dimming frequency less than 1KHz.
4. Measure co. 'itica (Figure 5) o 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 H#2  H#5 H#4 #O5 H#o6 H#/ #8 #9  #10
APV AV Y N SN S SN Y S 4 )
\ V5 N
— DD R N
P AV ARV Y SN S SV SN Y IV
V—Pad8
V4Padl, 2,3 DD DD DO DD
ol L7 \ V—FPad9
DD RO AP
A SV Y
V—Padl0
P A T D DD :
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”), 00=180 (= 09 ) as the 9 o’clock direction (“left™},ana¥@=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 Sgcriications>

Parameter Symbol Conditinn__!_ Win, Tvp. 1 Max. Unit | Remark
o Horizontal 9; ' ?9 N - Deg.
Viewing Angle 0, s \aw Nl )85 - Ded- | \ote1
Range (Y S - ,
J Vertical L Op B = 85 Deg
O Al _80 85 - Deg.
Luminance Contrast Ratio CRY [N _©=0° 600 800 - Note 2
Luminance of | - g5 5 ues Y | 2125 | 250 . cd/m? | Note 3
White A" P
W_hite 5 Points nYS ! WEM= 272 4mA 80 - - %
Luminance | Note 4
Uniformity 13 R0t AY13 -I— 62.5 - - %
N W 0.283 | 0313 | 0.343 -
White Chrematicit KRN @ | =0° Not
e Chiogdl® [N ©-0 0299 | 0329 | 0359 | - ote
R 0.590 - -
R X
ed R, 0.350 - -
Reproduction G, 0.330 - -
G2 =0° -
of Color [ n G, ©=0 003 Mogss | 003 i
Blue B, 0.153 - -
B, 0.119 - -
» Qoler Gamut - - - 45 - % -
Respuinse Time Ta=25C
(Riting + Falling) Tar 0=0° ) 16 20 ms Note 6
Cross Talk CT ®=0° - - 2.0 % Note 7
SPEC. NUMBER SPEC. TITLE PAGE
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Notes :

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.sentex of the LCD
surface. Luminance shall be measured with all pixels in the view field seufirs: to white, thZimo the
dark (black) state . (see Figure 7) Luminance Contrast Ratio (CR) is cafingd matherhat/cariy

Luminance when displaying a white waster

CR =
Luminance when displaying ablaek raster

3. Center Luminance of white is defined as luminance vilues of 5 pcint average across the LCD
surface. Luminance shall be measured with all gixeis in the view field set first to white. This
measurement shall be taken at the locations showrin/~iguré 3.foi a total of the measurements per
display.

4. The White luminance uniformity omL&D/surface is thZh expressed as : AY =Minimum Luminance
of 5(or 13) points / Maximum Luiainaace of 5(oi13) points.(see Figure 8 and Figure 9).

5. The color chromaticity cocrdimates specifiegsin wZole 5 shall be calculated from the spectral data
measured with all pixels first<i red, aresn, liluz"and white. Measurements shall be made at the center
of the panel.

6. The electro-opticairsponse tinis seasurements shall be made as Figure 10 by switching the “data”
input signal*@QNrénd OFF. Thatimies needed for the luminance to change from 10% to 90% is Tr, and
90% to 10% is t.

7.Cross-Talk of one aica of the LCD surface by another shall be measured by comparing the luminance
(YA) of a 10+{ mrmGiameter area, with all display pixels set to gray 127(of 0 to 255), to the
luminance (' B) of that same area when any adjacent area is driven dark.The luminance ratio
shall nov xcezd 1:1.05 (See Figure 11).

SPEC. NUMBER hSPE(:. TITLE odenaBiahotail ineigiineink . PAGE
WWw.Szguanggznuo.com ecnhodenc otmail.com jimei@jimeihk.com +86-
NV156FHM-T06 Product Specification Rev. PO el

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




PRO(E)C odengb61@

TGR(RUP

Vv
otmail.com iimei@iimeﬁEcom +86

SRvhRBATE

B O/\Eguanqzhuo.com
|

Customer Spec Rev. PO 2018.11.30
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
f ‘ ‘ ‘ =
' L 1 1
M {1)——4L———-12;- ———ﬂJ———-(B_)—
| i | I ! I
A (5
| T v
H¢4 /_l_ | | f|\'
H OO
A, o T RS
YN s sl
Hia AD— -t — N 3
¢ 1 : - | T \ )| "|>__

Figure 9. Uniformity Measuremen! Lacations (1/3 poiris)

The White luminance uniformity on LCD surface(is tiyeis expressed as : 2fY5 = Minimum Luminance
of five points / Maximum Luminance of five romnts<sez Figiire 8)¢, AY 13 = Minimum Luminance of
13 points /Maximum Luminance of 13 poiptsy, (see Figure-2).

——y

Display data %Iack(TFT OFF) _VSVhite(TF I ON) Black(TFT OFI%
A —,»: DD — A\ ——{Tfle——
R
NN
N

Ly
f
J

.
>

Figure 10. Response Time Testing Time

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

The test system : PR810

PAGE
1345 85¢5%7

SPEC. NUMBER
www . szguang

SPEC. TITLE
vhuo.com
NV156FH

echoden%91@hotmail.com jimei

om jimei@jimeihk.com +86-
M-TO6 Product Specification I&

ev. PO

B2014-Q011-0 (3/3)

A4(210 X 297)



B O/\Eguanqzhuo.com PRO(E)C 0 g-ng%lf@%aytﬁail.com iimei@iimeﬁE\c/om +8€—J§1§1?§%B§%TE

p— Customer Spec Rev. PO 2018.11.30
VI2 Vi4
Via
o1
Vi4
Vi4
IH/8 H/4 I H/2 H/8| H/8|
YB B YA

x 100

Cross Talk (%) = ‘
B

Figure 11. Cross Talk Modulation®TesuDescriptior
Where:

Y, = Initial luminance of measured area (cd/i1?)

Y = Subsequent luminance of measured-trea (£d/m?)
The location 1/2/3/4 measured will be exactly the sameyin both, patteins! The test background gray is
from L64 to L192.Take the largest data as the iasuit.

Cross Talk of one area of the LCD surface,bizz2nother shaiide ineasured by comparing the luminance
(YA) of a 25mm diameter area, with all dispiay pixels setto a gray level, to the luminance (YB) of
that same area when any adjacent.ar?a 1sdriven dari.(Refer to Figure 11)

The test system: PR730

250 . A

w | O /
e

|
I
156~ AN\

100 f

50 ! -
0 /

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64
Figure 12. Brightness and Gray-scale Contrast
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5.0 INTERFACE CONNECTION

5.1 Electrical Interface

Connection

The electronics interface connector is 20455-040E-66.
The connector interface pin assignments are listed in Table 6.

<Table 6. Pin Assignments for the Interface Connector>

l:\:gl Symbol Function Description T\jl(’;l Symbol Function RDescription ]
1 DCR Er_1ab|e DCR Enable Function 21 [BL_GND Buacklight grousd
Function AW YV N
2 [H_GND High Speed Ground 22 [BL_Enable packlight/@n / Cff
3 |Lanel N Comp Signal Link Lane 1 23 [BL_PWN! DiM Systeln'2WMgignal Input
4 |Lanel P True Signal Link Lane 1 24,INZ \l:lncl\(',\ﬁnnen (Reverse for TEST
5 [H_GND High Speed Ground . 25 INC :cl)l;)onnect (Reverse for TEST
6 |LaneO_N Comp Signal Link Lane 0 | 2_ 'BL_PWR _Backlight power (5V~21V)
7 |LaneO_P True Signal Link Lans=¢ \ +; BlaPWR Backlight power (5V~21V)
8 [H_GND High Speed Groxind " 28 B:Pr\/\‘R Backlight power (5V~21V)
9 [AUX_CH_P True Signal .\u;‘; Ch. 29 [BL_PWR Backlight power (5V~21V)
10 JAUX_CH_N CompsSignLAuxiliary Ck: 30 [NC ('\;l,c\),.) Connect  (Reserved  for
11 [H_GND High Spéed Ground 31 [TP_D- ?giirh"e‘j for USB DATA- For
12 |LCD_VvCC |._VD logic and driver power 32 [TP_D+ $§Zirr]VEd for USB DATA®+ For
13 |LCD_VG& \ LCDogic 'jld—iri/er power 33 |GND Ground Shield
14 I':I%D_Sel?__’ést orI(_OCp[t);!;éIﬁ)ef Self Test Enable 34 VTSP ;I'uopug:lk; pérglvp)ower
15 LCD_GND  |LCD logic and driver ground | 35 VTSP Iuop”;;péﬁg'\gower
16 |LCD_GNCL LCD logic and driver ground | 36 |[TP_EN Touch Function Enable Pin
17 [HPD HPD signal pin 37 |TP_CLK 12C Clock for Touch
18+ (B(. SND Backlight ground 38 |TP_Data 12C Data for Touch
_1A9-1_END Backlight ground 39 |INT Interrupt for Touch
20 [BL_GND Backlight ground 40 |RST Reset for Touch
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5.2 eDP Interface
PC Side eDP Interface TFT-LCD Side
J L 6
- 6\\ RO~R5
% Main Link . % C\\\ GO~GH_ |
Video /Graphi g z NN | L
ideo /Graphics = o N> | )
Processing Circuits| § | ——-AIX Channgl |__ | © | \,‘f ).
Q —_ 2\,
< N )
= | HPD o —y e
o |— = -
S | |
| | I_ CLK

Figure 13. eDP Interiacc’Architecture

Note:
Transmitter : Parade DP501 or equivaler,
Transmitter is not contained in module.

SPEC. NUMBER SPEC. TITLE PAGE

www . Szguangzhuo.com echodeng6l@hotmail.com jimei@jimeihk.com +861134
NV156FHM-T06 Product Specification I!{ev. PO TRY7

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




B OvEguanqzhuo.com PRO(E%: 0 gn(%lf@%cl){ﬁail.com iimei@iimeﬁE\c{om +8€—J§Z§H§%BQTE

Customer Spec Rev. PO 2018.11.30

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 14, Diyplay Positioit of Input Data (V-H)
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5.4 Back-light & LCM Interface Connection
BLU Interface Connector: STM MSK24022P10.
<Table 7. Pin Assignments for the BLU Connector> |
Pin No. | Symbol Description Pin No. | Symbol Description -l
1 Vout LED anode connection 6 NC NS«Caninection
2 Vout LED anode connection 7 LED1 |_L|;D cathode/Connictinn
3 Vout LED anode connection 8 LED2 | LED cathéde cuneaction
4 NC NC 9 L=D3 LED Lathodesconnection
5 NC NC 10 |_LE-.D4 LED sathiode connection
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6.0 SIGNAL TIMING SPECIFICATION
6.1 The NV156FHM-TO06 Is Operated By The DE Only
< Table 8. Signal Timing Specification >
Item Symbols Min Typ Max unif '
Clock Frequency 1/Tc 138.9 1429 (| 140.6 NHZ
1092 1100 1174 1ines
Frame Period Tv - a0 - Hz
-“S\ON 16.67 ms
Vertical Display Period Tvd - i 1080 - lines
One line Scanning Period Th | 2120 ‘ 214 2225 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 9.1
<Table 9. eDP Main-Link RX TP4 Package Pin Parameters>
Item Symbol Min Typ Max Unit RemarX l

_Spread spectrum cIocI_< ssc 0 i 05 | %

(Link clock down-spreading) i
. . A . .
Differential peak-to peal_< input voltage at VRX-DIFFp-p 100 ) 2300 % ‘
package pins
Rx input DC common mode VRX_DC_CM 0 i 2 %/
voltage
leferentlz_il termination RRY.DIFF 80 109 12( 0
resistance
Slngle—endgd termination RRY.SE @ i 0 o
resistance
Rx short circuit current limit IRX_SHORT| - 50 mA
Intra-pair skew at Rx package pins (HBR) L N
RX intra-pair skew tolerance at | X NG - 60 ps
ATRA PAIR
HBR
A N
— f 2

VRX_DIFFp-

P

50926

LRX_SKEW_INTRA_PAIR

Figure 15. VRX-DIFFp-p & LRX_SKEW_INTRA_PAIR
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6.3 Touch Interface Timing Parameter
The specification of the Touch interface timing parameter is shown in Table 9.2

<Table 10.2 Touch Interface Timing Specification>

90%5\ 0
VTSP 10%  f210%
o %
T_RST N ()
BL_EN T3 HEXY R
Nl
Touch_EN _
ouch_| 76

T4
T5

T_SDA< Don't care >—\z rDc‘f/—;_

T_SCL< Don't care >~ r|_, ''''' |_||_J

TINT < Don't care >—L ,—\ ‘

@® Oms\ K T1 ® Oms < T6
@ i00us < T2 @® 5ms < T7/T8
@® Omis < Taws 50ms @® 50us <T9
® 3256ms < T4 @® 12us < TI10
@ 425ms < T5
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7.0 INPUT SIGNALS, BASIC DISPLAY COLORS & GRAY SCALE OF COLORS

<Table 10. Input Signal & Basic Display Colors & Gray Scale of Colors >

Colors &

Data signal

Gray scale

RO R1 R2

R3

R4 R5

GO0 G1 G2

G3 G4 G5

[vs)
us)
N

Basic
colors

Black

o
o

o
o

o
o

Blue

Green

o||r<oo
o|lr|o

Light Blue

Red

I’A

Purple

NS

Yellow

~|o|lo|r|k|o
~lololr|r|o

White

il (el fel | Ul |l (o) o)

o~
O

~lo|r|lo|=

Gray scale
of Red

Black

(e

A

ol
o|O|-

-

Darker

o|lr|olr|r|r|r|lo|lo|o
rlo|lo|r|r|r||lo|lo|lo

o|lo|o|r|r|r|r|o|lo|o|o
ol|lo|o|r|r|r||o|lo|lo|o

(e} le] (a] Ll il ol (o] (o] [e]
o|lo|o|r|rP|k|kr|lo|lo|o

e
olb|o|lr|r|o|o|k|~|olo
J|)|OHI—‘OOI—‘I—‘OO

o
o
o

)
|
T
|
|

o|o|o

olo|o|r|a
ol|lo|o]i|o

OOOI—‘ClI—‘

o|lo|o|r|Oo|rlo
o|o|o|r|o|-

-— —>

Brighter

[N

v

H
4

Red

==

A

-— —

_|

Gray scale
of Green

Black

(=
|

c |(,|C, o

A
Darker

OO0 O]
OO0 —|O
OO
QIJOHHH

Q

6l

(=] (=] [So e

o|q O]

o 3|t>oo
olo|d|als|o
o|lo|lo|o|ohe
o|o|o|o|o|o

(&8
oD

olo|o|o|o|o
o|lo|o|o|o|o
o|lo|o|o|o|o

o|lo|o|o|o|o
o|lo|o|o|o|o
o|lo|o|jo|o|o

o
5|

4——>|

-— —

I’Dl?

(e o] o]

Gray scale
of Blue

|ooooo
lalolo|o|e
|c:ooooo
Sloleld|o|e

oo~
o|o|o S

O|O|O|F| O]
O|O|O|F|F—|O
OO |O|F|F|F-
oO|Oo|o|F |-
Oo|o|Oo|r|F]|F-

Ol |O)|0|O0|O
R|[O|O]|O0|O0|Oo
o|Oo|o|o|o|o

o|o|o|o|o|o
o|Oo|o|o|o|o

-— —

Brighter

\4

Blug

Gray
scale
of
Whitz

Blawk

| Blaek

A

[ arker

o |Oo]lo|o|o
[ [=l[=] [=lle] =)
o|o|ojo|o|o
o|o|o)lo|o|o

o|o|ojo|o|o
o|lo|ojo|o|o

oO|r|O|o|o|Oo
R|O|O|Oo|Oo|Oo
o|lo|ojo|o|o
o|lo|ojo|o|o
o|o|ojo|o|o

O |O|FR O]
R|IO|OIFR|FL|O
OO0

OO |0 |-
OO |0 |-

A
\

Brighter

[EEN
[EEN

[E=N
[E=N

o

[EEN
[EEN

v

o

[EnN
[EnN

o
[N
[N

o
AN

[EnN
[EnN

White

NI E=
N
N

SN =]
e
Rl

N

N
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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

90% [
N 10%  J10% |

in below.
O/l
Power Supply for Logic VVdd 90%
10%

11 T2 T1I0 T1i T12
eDP Display Black Video Video form Soufce _,'%Fcﬁ/ideo
HPD from Sink T3 _l

S P n
Sink Aux CH AUX,Chaaral Operatioral |"-
4P :4—» N N
T i1‘/ _ o
Source Main-Link Link _|,Q‘¢| 1d) or off
Train’ i
Data — - = :
G0 Pie— Db >
T54T6 T8 ViTo
LED_EN N\ B
PWM —A)—3
90?? T N 90%
Power Supply for BL 10%: *T": | < T16 \: 10%
(VBL) — ol 4
T17 T14 T15 T18
rigure 16. Power Sequence
@® 05ms < ¥1 < 10ms ® Oms < T10 < 500ms ® 05ms <T17
® Oms < T2 < 200ms ® 05ms <TIl < 10ms ® 05ms
® Oms < T3 % 200ms ® 500ms < TI12
@ T3+T4+TRFTAAT8>200ms ® Oms < TI3
® Oms _ < 7 < 50ms ® Oms < TI4
" 50ms = T¢ '. Oms < T15
" oms <79 '. Oms < T16
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.

< T18
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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 11. Signal Connector >

Connector Name /Description

For SigranConnector.

Manufacturer

IPEX

Type/ Part Number

20455-040E:65

Mating Housing/ Part Number 20454307

Multimeter

|

| o

| | L viopee3v)
| 9 |
|

| | Juse ——3p| PMIC

WCC

F1

AN Test Poylc

' WDP

| D
|

|

Cafinector S8 Test Point

Tx P/N
—p TCON LCM
AUX PN

R201  00/0B02 WOC_IN

A Ve

Fiesg

—_——

W

Item RC Loading

TBD R |

C

’ TBD

Figure 18. VCC Loop R/C Loading Parameter
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10.0 MECHANICAL CHARACTERISTICS

10.1 Dimensional Req

uirements

Figure 23 shows mechanical outlines for the model NV156FHM-TO06.
Other parameters are shown in Table 12.

<Table 12. Dimensional Parameters>

Parameter Specification ) ~ -I: :l-rl;t_
Active Area 344.16 (H) x193.59 (V) N [y mm
Number of pixels 1920 (H) X 1080 (V) (1 pixel 7'~ G+ B dots) pixels
Pixel pitch 179.25 (H) X 179.25 (¥) - um
Pixel arrangement RGB Vert caT "\ape vV
Display colors ?6é (_(Gbit)
Display mode ~Narpglly Blck
Dimensional outline 350'36\:-') * 21628(+) (W/PCB) mm
X 3.2méx(anel side)2drax(PCBA side)
Weight \. 385 (max) g

10.2 Mounting
See Figure 20.

10.3 Glare and Puratizer Haroness!

The surface of the'LCD has a Glarercoating to minimize reflection and to reduce scratching.

10.4 Light Leakage

There shall not be visibie light from the back-lighting system around the edges of the screen as seen

from a distanc. 30cim from the screen with an overhead light level of 350lux.

SPEC. NUMBER hSPE(:. TITLE odenaBiahotail ineigiineink . PAGE
WWw.Szguanggznuo.com ecnhodenc otmail.com jimei@jimeihk.com +86- 8&5
NV156FHM-T06 Product Specification I&ev. PO 2P
B2014-Q011-0O (3/3) A4(210 X 297)



B O/\Eguanqzhuo.com PRO(E)C 0 g-ng%lf@%aytﬁail.com iimei@iimeﬁE\c/om +8€—J§1§1?§%B§%TE

Customer Spec Rev. PO 2018.11.30

11.0 RELIABILITY TEST

The reliability test items and its conditions are shown in below.
<Table 13. Reliability Test>

No Test Items Conditions | |
1 High temperature storage test Ta=60° C, 60%RH, 240 hrs : |
2 Low temperature storage test Ta=-20° C, 240 hrs 1

High temperature & high humidity

3 : Ta=50° C, 80%RH, 240 irrs
operation test

4 High temperature operation test Ta=50" C, 60%RH, 24uiirs ).

5 Low temperature operation test Ta=0° C, 240 hrs

= o J l; 200 0,
6 | Thermal shock Ta=-20 ° C{en60” C (05 hr), 89%+3%RH,
100 cycle ™\ \

7 Vibration test Ta 225%, Cwy60%RE.EG,10~500Hz,
(non-operating) HalfiSine X,Y,Z [ Sweép fate : 1 hour

8 Shock test T0=25" C, 60%RH, 220G, Half Sine Wave
(non-operating) 2msuc+ X, Y, + 72 Onice for each direction

—I-Ail‘ (150 pF, 330Q, £15 KV
9 Contacis."350 pF, 330Q2, £8 KV

(operating)

Electro-static discharge test |

Ta ='25° €', 60%RH,

12.0 HANDLING & CAUTACNS

(1) Cautions when taking out tk¢"ipodule
* Pick the pouch only, wheri"taking @umcdule from a shipping package.
(2) Cautions for handlirig.the iodule
* As the electrogtatic discharges.mav bireak the LCD module, handle the LCD module with care.
Peel a protacitety sneet off ftcw’the LCD panel surface as slowly as possible.
* As the LCEhoanel and back=light element are made from fragile glass material, impulse and
pressure to the LCD module'should be avoided.
* As the surface of the polarizer is very soft and easily scratched, use a soft dry cloth without
chemicals for.cleaning.
* Do not pullthe tatarface connector in or out while the LCD module is operating.
* Put thesmodt 'e display side down on a flat horizontal plane.
* Handle ¢ anectors and cables with care.
(3) Cautiohs/or tne operation
«“When uie module is operating, do not lose CLK, ENAB signals. If any one of these signals is lost,
the LCD panel would be damaged.
* Obey the supply voltage sequence. If wrong sequence is applied, the module would be damaged.
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(4) Cautions for the atmosphere
* Dew drop atmosphere should be avoided.

* Do not store and/or operate the LCD module in a high temperature and/or humidity atmosphere.
Storage in an electro-conductive polymer packing pouch and under relatively low temperature

atmosphere is recommended.
(5) Cautions for the module characteristics

* Do not apply fixed pattern data signal to the LCD module at product aging
* Applying fixed pattern for a long time may cause image sticking.

(6) Other cautions

Do not disassemble and/or re-assemble LCD module.
* Do not re-adjust variable resistor or switch etc.

* When returning the module for repair or etc. Please pack tiie 1iiodule nceto bersroken
We recommend to use the original shipping packagas.

13.0 LABEL

(1) Product Label

d N\m, J2VERs

\

xxxxxxA”xvxxxxxxx

! T

MADE LR\ MINA HUSHXXXXXXXX\ s

CCO
ReS Complint

-

MADE IN CHINA

/

Figure 16. Product Label
Module ID Naming Rule:

<Table 14. Module ID Naming Rule>

= qit
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Code
l Ccte S L S 5 1 2 3 5 9 < 2 0 0 0 1 D B
- Model Code | Grad | Line Year Mont Model Extension Code SerialNo
/GBN e (Last 4 Digits Of FGCOD) 00001-222222
Description
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(2) High voltage caution label
HIGH “wOLTAGE COLD CATHODE FLUORESCENT LAMP IN LCD
CAUTION PANEL CONTAINS & SMaALL AMOUNT |

¥

REISK OF ELECTRIC =HOCK.
OIZCOMNECT THE ELECTRIC

POWER RBEFORE SERWICIMG

OF MERCURY., PLEASE FOLLOW LOCAL OR- ’
DINANCES OR REGULATIONS FOR DISPOSAC, ¢

(3) Box Label

Figure 17. High Voltage Caution Label

o )
BOE CHONGQING BOE OPTOELECTRONICS
— TECHNOLOGY Co., LTD
Q9 1 _________| \/
o " 2y
MODEL: ( D QoY (2)
SERIAL NO: (2\ DATE: )
4 </
CeCO
RoliS Compliant
(5 (6)
\s/i \6/ f N \\7>

rigure 18. BoxX rabel

Serial number marked part ®<eds te print, show as follows:
1. FC:-CSDc(Before &2 biy, 2. Product quantity

3. . BoxID 4. Date
E.\~The client s¢ctiommaterial number(The client)

5% FG-Cods Afterrour
7. Thesunnlier code
8.  Total Size:100x50mm
<Table 15. Box Label Naming Rule >
Digit 1 2 3 4 5 6 7 8 9 10 11 12 13
Code |
Code s L s F 1 2 3 D 4] 0 0 (] 3
. | Proclucts GBN Grade Line Year Month Revision | serial No
Code
Desription
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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

B2014-Q011-O (3/3)
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15.0 MECHANICAL OUTLINE DIMENSION

(1)350.66+0 J(OUTLINE)

3471620 2(CF_POL)

44,16+ 0,1 ACTIVE AREA)

175.33+0.3

3.25% 0. 3 AA~Dutling}
1,50, 3(#A~CF POL)

with PCB]
)

)

1.540, 3(AA~CF POL)

3.2520.3(AA~Qulline,

LS e Qutling)

:‘LA S)(AA~CE POL)

outling

196 59+0.2(CF POL)
193,594 0.1 ACTIVE AREA

@216.15£05(
3205 78£0.3(0utling
ne)
(1.5)(A&~CF POL)

(8 94)(AA~Outli

5 77£1

3,430,014,

Note:

Figure 20. 7i:T-»2L Module Outline Dimension (Front View)

1. Warps And Deformatiszn spec 0.5y Max.
2. EDP connecter is nieasured.acPIM 1 and MATING LINE.
3. Key dimensions: @ -®
4. The MRL timensionswigagure tool is Vernier Caliper.

5. Top Polvaust be thesighest portion in bottom including PCBA.

Top POL is the highest part.

(B13.4 MAX(With PCBA)

I—| )
1
Figure 21. Highest Point Position
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1

%O‘
&
(/p,?)

20+015

—

—

30015

.

804015
10,3241 l :[:xxxxxx':;x;mxx BQE g :j
N ' - LN — /
MDL Lobel ; e ﬁ =
v NI Pin 1 I
L ( - — .
E— Mg Line :
B1018+1 ©
Figure 22.“TFT-LCD#vtod'ufe Outline Dimensions (Rear view)
Note:
1. Warps AnG:Derormatica spee’0.5mm Max.
2. EDP connecior is meastited at PIN 1 and MATING LINE.
3. Key dimensions: @ -®
4. The MDL dimensions measure tool is Vernier Caliper.
5. Top Pol mu it be<:he highest portion in bottom including PCBA.
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16.0 EDID Table
A(‘gcggs Function Hex Dec [Input Values Notes
00 00 0 0
01 FF 255 255 |
02 FF 255 255 |
03 H FF 255 255 |
0 eader = 255 255 EDID Header
05 FF 255 255
06 FF 255 255
07 00 0 0
08 09 9 o/ " ®)
ID Manufacturer Name BOE 10 3,BOL
09 E5 229
0A ID Product Code 3D 61 2109 —I- 14772109
0B 08 8 | Y B N
0C 00 0 [V 3
oD 32-bit serial No. 00 0 — 0
0E 00 0 2 _\ 0
OF 00 0 0
10 Week of manufacture 01 1 N\ — ~
11 Year of Manufacture 1C 200, | ﬁb_ Manufactured in 2018
12 EDID Structure Ver. 01 _l__f NS EDID Ver 1.0
13 EDID revision # 04 s 4 ! 4 EDID Rev. 0.4
14 Video input definition A 9;__; 149 i | - Refer to right table
15 Max H image size 22 34 34 34.416 cm (Approx)
16 Max V image size i '13 14_ _| p 19 19.359 cm (Approx)
17 Display Gamma | 78 _12( 2.2 Gamma curve = 2.2
18 Feature supart 03 1 3 - Refer to right table
19 Red/Gretn. Jaw Lits 24 36 - Red / Green Low Bits
1A BlueAaitefow bits [\, 140 16 - Blue / White Low Bits
1B Red\x nigh bits ‘: \ 97 151 604 0.590 Red (x) = 10010111 (0.59)
1C Red y high bits 59 89 358 0.350 Red (y) = 01011001 (0.35)
1D Green x high bits 54 84 337 0.330 Green (x) = 01010100 (0.33)
1E Green_v hi_g,"l bits 8E 142 568 0.555 Green (y) = 10001110 (0.555)
1F Blug x higinits 27 39 156 0.153 Blue (x) = 00100111 (0.153)
20 BLue! : high bits 1E 30 121 0.119 Blue (y) = 00011110 (0.119)
21 v ite X high bits 50 80 320 0.313 White (x) = 01010000 (0.313)
22 White y high bits 54 84 336 0.329 White (y) = 01010100 (0.329)
23 e _'._-stablished timing 1 00 -
24 Established timing 2 00 - Refer to right table
25 Established timing 3 00 -
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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 -l |
2A 01 1 |
Standard timing #3 Not Used
2B 01 1 |
2C 01 1
Standard timing #4 Nat Used
2D 01 1
2E 01 1
Standard timing #5 Not Used
2F 01 1
30 01 1
Standard timing #6 Nt Used
31 01 1
32 01 1
Standard timing #7 | Not Used
33 01 1
34 01 1 [
Standard timing #8 -l— N Not Used
35 01 1 | :
36 D3 211 |
—w— 14229 142.91424MHz Main clock
37 37 55 |
38 80 o I VAN Hor Active = 1920
39 DE 2% } 222 Hor Blanking = 222
3A 70 712 - 4 bits of Hor. Active + 4 bits of Hor. Blanking
3B 38 iz 56 1080 Ver Active = 1080
— — '— )
3C 20 32 I 32 Ver Blanking = 32
3D : 40 64 ] - 4 bits of Ver. Active + 4 bits of Ver. Blanking
3E Detailad 30 |\ 48 48 Hor Sync Offset = 48
timing/manito: RS
3F descriptor 71 20 | 32 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
42 I 58 88 344 Horizontal Image Size = 344.16 mm (Low 8 bits)
43 Cc2 194 194 Vertical Image Size = 193.59 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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% il > 95.3 95.27616MHz Main clock
49 25 37
4A 80 128 1920 Hor Active = 1920
4B DE 222 222 Hor Blanking = 222
4C 70 112 - 4 bits of Hor. Active + 4 bits of Hor. Blanking | |
4D 38 56 1080 Ver Active = 1080 =
4E 20 32 32 Ver Blanking = 32 INg.
4F 40 64 - 4 bits of Ver. A:ti\,_q +4 bits of Ver. l':’lki-nf_‘_ ]
50 Detailed 30 48 48 Hor Syhc Offset =(48 )/
timing/monitor o~ —
51 descriptor #2 20 32 32 H Sync Pulse Widtr) = 22
52 36 54 3 V sync Of dat = &\ling
53 00 0 6 V Sync [wilse widvs': 6 line
54 58 88 344 _H:zontal Imaga,Size =1744.16 mm (Low 8 bits)
55 Cc2 194 04 I_. Verticaldimnage ;L;::193.59 mm (Low 8 bits)
56 10 16 AN 4 bits pf H(;ma',e Size + 4 bits of Ver Image Size
57 00 0 _I_ s WV Hor Border (pixels)
58 00 0 AN 0 - o Vertical Border (Lines)
59 1A 26 7\ Fal' Refer to right above table
5A 00 0 “‘ ™ J
5B 00 0 .
5C 00 "N
5D 00 | RV
5E 0 ) o
5F 00 0 [ \/
60 20 of |
61 00 y Nvidia nvDPS
62 Detailed 00 _lr \ ;_ (Refer the tab of nvDPS)
timing/moriitor N
63 descriptor #3 00 0 Lowest refresh rate that does not cause any visual/optical
64 00 0 side effect
65 0 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 For Brightness Table and Power consumption ! |
70 00 0 Flag i
71 0B 11 - PWM % [7:0] @ Step.d \J)"“
72 40 64 - PWM % [7:0] @ Ste,z N v
73 FF 255 - PWM % [7.0] @ stTp 10 «
74 Detailed 0A 10 - Nits [7:0] @ Ste_p 0 W

timing/monitor —N >
75 descriptor #4 3C 60 - I'\lir [7:(] @ Step 5‘
76 7D 125 - —:Qit; {7:0] @ Step 1D
77 16 29 A _ gggzvlflle_ctrumro rawer @32x32 Chess Pattern =
78 16 22 L - Backlight Povitr @60 nits = 914.8mW
79 2D 45 - Basilight Power @Step 10 = 3600mW
A 7D 125 P _l’\l:@ 100% PWM Duty = 250nit
B 00 C_ It:;:nni]?;t:e with ASCII code OAh
7C 00 a and pad field with ASCII code 20h
7D 00 0
7E Extension flag 00 0 -I—_ 1 0 : 1{8EDID ; N-1 : N/EDID
7F Checksum 9 _!. \ c2 1r4_ [\ 194 -
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