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1.0 GENERAL DESCRIPTION

1.1 Introduction

built in this model.

All input signals are eDP1.2 interface compatible.

NV156FHM-TO04 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 irico
RED, GREEN, BLUE dots which are arranged in vertical stripe and this module can display 262} (buit)
colors and color gamut 45%. The TFT-LCD panel used for this module is a lowsietiaction and Inahei
color type. Therefore, this module is suitable for Notebook PC. The LED drivex, far-back-ligint ariving is

www . szguangghuo . com

NV156EHM

C

i

6

1@hotm

roduct

. eDP Rx -
+
o [orrel  rcon )
S (Mstar/MST7355L) I’ | _ o
2 + il e TFT L.CD Panel o}
2 ISP Tx ! B 1620 x1080 >
= |
= |lvDD - |
"| bcibc r | l |
Gamma | \\ 9
Veom ) Source Driver
! L —o>
— LELC"oriver ¥, LED Lighting Bar
Figare'd, Drive Architecture
1.2 Features
® 2 lane eDP interface with 2.7CEps link rates
® Thin and ligritaweight
® 262Kk(6bit) color depth, color gamut 45%
® Single LED lighting bar (Bottom side/Horizontal Direction)
® Data enable sigaal ‘mode
® Side mounting framic
® Green pr{ fuct {\R0HS & Halogen free product)
® On board L. D driving circuit
® Low diiving voltage and low power consumption
® Onwoara’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-TO04. (listed in Table 1)
<Table 1. General Specifications>
—_ —
Parameter Specification Uni: [ memarks
Active area 344.16(H) x193.59(V) mm
Number of pixels 1920 (H) =1080 (V) e Pixels
Pixel pitch 179.25(H) x179.25(V) um
Pixel arrangement RGB Vertical stripe
Display colors 262K(6bit)
Color gamut 45%
Display mode Normally “laci«
Di ional outli 350766(H) % 216.15(V) 2A/PCB) mm
Imensional outline x 3.18piax(panel s.dz)y2.38max(PCBA side)
Weight : 385 (max) g
Surface treatmeii AG
Surface hardness 3H
Back-light Bottom edge side, 1-LED lighting bar type Note 1
Pob :0.9 W @Mosaic
Power consc. wnticn | Pg. : 3.6 W
Prota - 4.5 W @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 _|
Touch Structure On Cell | v
Panel Size 15.6” o ) O |
—
Outline Dimension N/A(Cover Lens Free; mm-,
TP View Area N/A(Cover Lens r‘“e;_ im
TP Active Area X 345.96 x Y71\ 3.;( AA ) D mm
Total Thickness N/A (Cm_w_t ens Free) mm
Interface ?) 12C \>
Report Rate _Follow \/\'inS/IU_z 100 Hz
Multi-Touch Point | A Ve -. 0 50ints
Input method L Finger
Touch panel sqnserl-(,“ G7500 G2 Touch
Charinal N 1500
Surface treatment AG
Surface Ha @Fess 3 H
Suppc 0SS Win8.x and Win10 compliant
TP r:w_eu Consumption 0.2max. W @ 5 finger
Touch FW Version R00.11.13260
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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>

Ta=254'-2"2

Parameter Symbol Min. Max. | Unit 2emarks

Power Supply Voltage Voo -0.3 4.0 VvV

i » Note 1
Logic Supply Voltage Viy V0.3 Vp(+0:3 \Y/
Operating Temperature Top 0 +20 S

S SN NV VY Note 2
Storage Temperature Ter -20 N +60 'C

Notes :

1. Permanent damage to the device may occut Inmaxiriium_ valuestare exceeded functional operation

should be restricted to the condition describeg” tnder normial Speraing conditions.
2. Temperature and relative humidity rangeare shown in thefigure below.

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

condensation. RelatiVe Humudity

17

90

80 |

40 I

Storage/Pange

20

Operating Range

\(3)

(50, 80)

Storage Range

-4)

60

80

Figure 2. Temperature and Relative Humidity Range

Temperature (°C)
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3.0 ELECTRICAL SPECIFICATIONS
3.1 Electrical Specifications
< Table 3. Electrical Specifications > Ta=25+/-2°C
: Uni |
Parameter Min. Typ. Max ¢ Remarks |
Power Supply Voltage Voo 3.0 3.3 3.6 : Vi Note,
Permissible Input Ripple Voltage Ve -10%*Vpp, L \V/ Nuted
High 2 i 36 | V .
Level |
BIST Control Level . N —I—
ow
_ Q -
Level 0 | g RV
Power Supply Current oo - ¥ 273 485 mA Note 1
Power Supply Inrush Current Inrush -|— 5 1.5 A Note3
PO - ()02 1.6 w Note 1
Power Consumption Pap - - 3.6 w Note 2
i Diota - - 5.2 W Notel

NOTES :
1. The supply voltage is mea=sied and spectiied atthe interface connector of LCM.
The current draw and power consumpticn tnccified is for 3.3V at 25 °C.
a) Typ : Mosaic pattein §<8
b) Max : R/G/Enatierns

e A

Figure 3:\Power Measure Patterns

10% |
o ] |
> 0.5ms

Vin rising time

Figure 4. Inrush Measure Condition

2. Calculated vai te for reference (VLED x ILED)
3. Measure " andii on (Figure 4)

4. Input ve'tag. range: 3.0~3.6V. Test condition :Oscilloscope bandwidth 20MHz , Ac coupling

33v
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3.1.2 Touch Electrical Specifications
< Table 5. Electrical specifications > |
Parameter Min. Typ. Max. Unit Remarle |
Power Supply Voltage Voo 3.0 3.3 3.6 v Noisd
Permissible Input Ripple )
Voltage Ve 100 mv Al V-~ 3.3V
Power Supply Current Ioo - - 61 A
_l, —

Power Active Mode - - A 0.2 ~ _,‘” Notel
Consumption | |4je Mode ! 4D a1l PHw Note2

High Level 0.7*VDLIO - \Y/
TP_EN O Note3

Low Level | | pervopio \V/

Notes : 1. The supply voltagess measured and speaified at the interface connector of TLCM
The current draw and power constumpuion specified is for 3.3V at 25°C when touch

function is active;

2. The supplywaitage is measyired aad specified at the interface connector of TLCM
The cugrctit draw and pewer eeiisumption specified is for 3.3V at 25°C when touch

functisnnistidle;
3. Condition: 1.62 V<D0 <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 \ . - 3.0 \Y - } |
LED Forward Current I . 23.4 - mA I
LED Power Consumption PLeo - - 3.6\ W Nofil
LED Life-Time N/A 15,000 - - Hour™ |)_IK=/23.4mA
Poyver Supply Voltage for LED Ve 5 12 21 v |
Driver D -
Poyver Supply Voltage for LED _Iled ] s | DL ‘A Note 4
Driver Inrush inrush |
_ T
EN Control Backlight On ( ,__5_ - a9 \ -
Level .
Backlight Off I 0 i 0.6 \ -
High Level 2.5 - 5.0 \ -
PWM Control L@
Level
Low Leve! | 0] - 0.6 \ -
_'
PWM Control Frequeacy Fov 200 - 2000 Hz -
Duty Ratio | 5 - 100 % Note 3
Notes :
1. Power supply voltage12V for LED driver.
Calculator value forireference IF x VF 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. ‘ition (Figure 5) o 12.0v
E:E:Lﬂﬂ time 9D%f7£i
/o
;o
oV 10% ;
—! 0.5ms
Figure 5. Inrush Measure Condition
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3.3 LED Structure
H1OH2 H3 B4 45 46 H#7 48 49 0
P Y S Y Y S S SRV SN )
\ VR el
— DA DD DD DR
P S N S M%ﬂ P VPG48
V+Padl,2,3 PO P
YR Ye. V—Pad9
DD RO DA B
[ t“r“ [ E f f ””[ ””[ V—Pad10
rigure 6. LED Structure
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4.1 Overview

4.2 Optical Specifications

4.0 OPTICAL SPECIFICATION

<Table 5. Optical Sg:ciications>

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 00=0 (=03 ) as the 3 o’clock direction (the “right”), 60=90 (= 012 ) as tha 12
o’clock direction (“upward”), 603=180 (= 09 ) as the 9 o’clock direction (“left”} and"0D=270(=68,) as
the 6 o’clock direction (“bottom”). While scanning 6and/or @, the center of(the measuring(sput & the
display surface shall stay fixed. The backlight should be operating for 3¢'minui€s priorgtGymeasi.rement.
VDD shall be 3.3+/- 0.3V at 25°C. Optimum viewing angle direction is 6 %slock.

Parameter Symbol Conditinn__!_ Min, Tvp. 1 Max. Unit | Remark
o Horizontal 9; ! ?9 D> - Deg.
Viewing Angle O - QO 30, W 185 - Deg.
Range ) Rl ——= a5 De Note 1
Vertical ——— = g
O AN .80 85 - Deg.
Luminance Contrast Ratio CRY |\ _©6=0° 600 800 - Note 2
Luminance of | g b i Y 2125 | 250 . cd/m? | Note 3
White A" a0
White 5Points | “AYS )y entodamal 80 : : %
Luminance 1 Note 4
Uniformity 13 R0t AY13 -I— 62.5 - - %
N W 0.283 | 0.313 | 0.343 i
i aticit KRN @ | =0°
White Chr(‘rn_t. y W, 0=0 0.299 0.329 0.350 - Note 5
R, 0.590 - -
Red R, 0.350 i i
Reproduction Glaen Gy D 0.330 - -
of Color \ G, ©=0 003 My555 | *0-03 - -
Blue B, 0.153 - -
i B, 0.119 : :
» Qoler Gamut - - - 45 - % -
Respeise Time Ta=25°C
(Rising + Falling) T ®=0° ] 16 20 ms | Note®
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.centex, of the LCD
surface. Luminance shall be measured with all pixels in the view field setfirsi to white,‘thcmio the
dark (black) state . (see Figure 7) Luminance Contrast Ratio (CR) is cafinpd matheratizaiiy

Luminance when displaying a white iaster

CR =
Luminance when displaying ablagk raster

3. Center Luminance of white is defined as luminance viluas of 5 pcit average across the LCD
surface. Luminance shall be measured with all pixeig, in the view field Zet first to white. This
measurement shall be taken at the locations showiriin ~iguré 3.foi a total of the measurements per
display.

4. The White luminance uniformity om&D/surface is thZa expressed as : AY =Minimum Luminance
of 5(or 13) points / Maximum Lurinance of 5(oi 13) points.(see Figure 8 and Figure 9).

5. The color chromaticity cocrdimates specifieasin w2ole 5 shall be calculated from the spectral data
measured with all pixels first< red, aresna, llu="and white. Measurements shall be made at the center
of the panel.

6. The electro-optitairesponse tin's sneasurements shall be made as Figure 10 by switching the “data”
input signal ‘@QN\i~énd OFF. Thetimies needed for the luminance to change from 10% to 90% is Tr, and
90% to 10% is 1+

7.Cross-Talk of one aiga of the LCD surface by another shall be measured by comparing the luminance
(YA) of a 10+ ! mrinGiameter 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).
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4.3 Optical Measurements
Photo detector (PR730) |:|
N
1
e
Field=2"°
50 cm
TFT-LCD module / LCD pastel
v
[ j NSY/]
Center of thexs¢rean
Optical characteristics n easurement setup
Figure 7. Measurement Set Up
&Y W —
w /4 W /4 \A4 , w /4
A Y =
1 N | |
H/4 ' | '
R S
— o ——T————k_r/ A
H/4 ! ' !
{ | I L |
H \® = N\ B \_3/' - - | - -
|
S | T |
ir— ————— o — e —
! | ! |
" | | |

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

Center Luiminai ce of white is defined as luminance values of center 5 points across the LCD surface.
Lunxmaance 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/a4 ' W /4
e | e
! T T 1
2 ~O— —ﬁL————f\%; ___JL__@_
o 74 ___I_____{"'S"}___I__
| A | T |
H/4 | ' ' |
1L | |
I —(6) N 7fj>————J——- 8
A ) '\
7 e N
Y e R— N T 8
+ N -

Figure 9. Uniformity Measuremen’ Lacations (13 pirits)

The White luminance uniformity on LCD surface(is tiyel. expressed as : 2£Y5 = Minimum Luminance
of five points / Maximum Luminance of five romts«&Ge: Figure 8), AY 13 = Minimum Luminance of
13 points /Maximum Luminance of 13 poipts, (s2e Figure-2).

)
Display data SBIack(TFT OFF) _VSVhite(Tl- fON)  Black(TFT OFF)S
A — e N —>Tfle——
N
|
.
A
ly

y

J

to chang@ ffom 10% to 90% .

The test system : PR810

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. mal ON and OFF. Tf: The luminance to change from 90% to 10% ,Tr: The luminance

SPEC. TITLE
vhuo.com

SPEC. NUMBER
www . szguang

NV156FHN- 104 Broduct Specrichtion rev. 1" **°1

PAGE
1341 B8¢ %7

B2014-Q011-0 (3/3)

A4(210 X 297)



B dMEguangZhuo'com PROBSREGNESRRRSpail -con jimeidjineigiegon +86-13441484950r e

Customer Spec Rev. P1 2019.05.06
VI2 Via
Vs
o1
Via
Vi/4
IH/8 Hi4 I H/2 Hig| Hi8
YB - YA

x 100

Cross Talk (%) = ‘
B

Figure 11. Cross Talk Modulation®TesyDescriptior
Where:
Y, = Initial luminance of measured area (cd/i?)
Yg = Subsequent luminance of measured-area (£d/nm?)
The location 1/2/3/4 measured will be exactly the samzyin both, pattetns! The test background gray is
from L64 to L192.Take the largest data as the rasu.

Cross Talk of one area of the LCD surface,biz 2nother shaii-e ineasured by comparing the luminance
(YA) of a 25mm diameter area, with all dispiay pixels se<to a gray level, to the luminance (YB) of
that same area when any adjacent arsa Indriven dari.(Refer to Figure 11)

The test system: PR730

250 = w /
200 e '

i /
150~ «
100 |—

| /
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

SPEC. NUMBER SPEC. TITLE PAGE
. zhuo. 61@hotmail. jimei@jimeihk. 861134
- SESURIGHN €50 e G O s D <o “Se 1Sy
B2014-Q011-0 (3/3) A4(210 X 297)




B dN\Eguangzhuo.com PROW@@%WMI.CM jimei@jimeiﬂgﬁ.\gom +8€—}%@?@@%E
Customer Spec Rev. P1 2019.05.06
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>
Ilj\ll(l;l Symbol Function Description illgl Symbol Function Description ]
No Connect (Reserved for _h ,_ R
1 NC DCR Enable Function) 21 [BL_GND Back ‘ghtgrou_' 1
2 |[H GND High Speed Ground 22 [BL_Enable packlight/@n / Cff
3 [Lanel_N Comp Signal Link Lane 1 23 |BL_PWN! DM Systetn'\?WM ignal Input
4 |Lanel_P True Signal Link Lane 1 24,INZ I:Incl (,,\wnnert (Reverse for TEST
5 |H_GND High Speed Ground Z51INC ::I?Iy:)onnect (Reverse for TEST]
6 [LaneO_N Comp Signal Link Lane 0 | 2ia|BL_PWR Backlight power (5V~21V)
— +_
7 |LaneQ P True Signal Link Lans= 27 [Bl=mPWR Backlight power (5V~21V)
8 [H_GND High Speed Grownd 28, |BLIPWR Backlight power (5V~21V)
9 |[AUX CH P True Signal JAuxitiary Ch. 29 [BL_PWR Backlight power (5V~21V)
10 JAUX_CH N CompsSigrialAuxiliary Ch. 30 [NC IC\:IIC\)/I) Connect  (Reserved for
e . /N No Connect (Reserved for
11 [H_GND Hﬁh Speed Gro 'n(‘_ 31 [NC USB DATA- For Touch)
No Connect (Reserved for
12 |LCD_VvCC \ ||_uD logic a_nc_drl-w‘r power 32 INC USB DATA+ For Touch)
13 |LCD_VG& LCDogicand friver power 33 [GND Ground Shield
N LCD “Panet Self Test Enable Touch panel power
14 |LCD_Self Test (Optional) 34 [VTSP supply (3.3V)
. . Touch panel power
15 LCD_GND‘ ~\ LCD logic and driver ground | 35 |VTSP supply (3.3V)
16 |LCD_GNLC 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
19 |2L_GND Backlight ground 39 [INT Interrupt for Touch
20 |[BL_GND Backlight ground 40 [RST Reset for Touch
SPEC. NUMBER SPEC. TITLE PAGE
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5.2 eDP Interface
PC Side eDP Interface TFT-LCD Side
Jd L 6 |
X RO~R5
@ Main Link O 6 ;
(@) ain 4 | 3 —\ GO~GE |
o ] — U
Video /Graphics S % :__ -4
- R c T —— (Hsune
Processing Circuits | 8 |——= AUX Channel — | 5 ' \ ‘:lrc
z A )
3 HPD = —hs] \BE
= —_ ~ P
S | |
— CLK
N AV

Figure 13. eDP Interiact’Architecture

Note:
Transmitter : Parade DP501 or equivalert,
Transmitter is not contained in module.
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(1,2) (2

5.3 Data Input Format

1)

(1919,1)  (1920,1)

1 Pixel = 3 Dots

(1,1080)  (2,1080)

(1919,1080) (1920, 1080)

Figure 14, Digplay 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 NZ«Caniection
2 Vout LED anode connection 7 LED1 |_L|;D cathodesconnccticn
3 Vout LED anode connection 8 LED2 | LED cathde cunpection
4 NC NC 9 Li:D3 LED [athodesconnection
5 NC NC 10 |_LE~D4 LED sathode connection
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6.0 SIGNAL TIMING SPECIFICATION
6.1 The NV156FHM-T04 Is Operated By The DE Only
o . |
< Table 8. Signal Timing Specification >
Item Symbols Min Typ Max unit j
Clock Frequency 1/Tc 146.5 150.5 (| J434.5 N1H:
1120 1140 1160 lines
Frame Period Tv - &0 - Hz
NN 76.67 ms
. . . ! - :
Vertical Display Period Tvd - | 1080 - lines
One line Scanning Period Th | 248D ‘ 2260 2220 clocks
) -——
Horizontal Display Period Tha | - i 1920 - clocks
Note : The above is as optimizéd 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 Remar l
Spread spectrum clock \_
(Link clock down-spreading) SSC 0 i 0.5 _:_ %
. . _ _ . .
Differential peak-to peal_< input voltage at VRXDIFFp-p 100 ) 2300 M ‘
package pins
Rx input DC common mode VRX_DC_CM 0 i 2 ./
voltage
Dlﬁerentlgl termination RRX.DIFF 80 109 12( 0
resistance
Single-ended termination RRX.SE 0 —I- i a0 0
resistance ’ *
Rx short circuit current limit IRX_SHORT - - 50 mA
Intra-pair skew at Rx package pins (HBR) S\
RX intra-pair skew tolerance at Ijé—i" Jleﬁ - 60 ps
HBR N
A N
] f 1002

VRX_DIFFp-p

509206

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%— w7
VTSP } 10% ‘1%10%
T_RST N )
BL_EN T3 e N
i)
Touch_EN T4 3 —4
T_SDA < Don't care >—E rDJ/ ;—
T sCL < Don't care >— Jl‘u _____ PJ 1‘
TINT < Don't care >— L] | ..... :
® 0ms <T1 ® Oms < T6
@ :200us < T2 @® 5ms < T7/T8
@ Oiis < Taws 50ms @® 50us <T9
@® 326ms < T4 @® 12us < T10
® 425m: < 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 >
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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 900/7 3 i'\gol% Z
10% ; : 10%  410% l
11 T2 T10 ‘T1d TI12
eDP Display Black Video Video form Soufce _,‘%:cﬁ/ideo
HPD from Sink ) T3 -|
b W n
Sink Aux CH AUX Chaaril Operatiopal |‘"
! ’<—> ~ N
T 51'/ _ Y
Source Main-Link #2:;',04 { 1d)2 or off
Data o P e
T54T6 T8} NiTo
LED_EN AN [
PWM —AH)—¢
9% o N 90%
Power Supply for BL 109 "T": : “T16 % 10%
(VBL) P N N —
T T4 T15 T18
rigure 16. Power Sequence
@ 05ms < ¥1 < 10ms ® Oms <TI0 < 500ms @ 05ms <T17
@ Oms < T2 < 200ms ® 05ms < TIl < 10ms @ 05ms < Ti8
® Oms < T3% 200ms ® 500ms < T12
@ T3+T4+TI+TANT8>200ms ® Oms < Ti3
@® Oms < 7 < 50ms ® Oms < Tl4
. 50ms = T¢ . Oms < T15
@ Omo~ <79 ® Oms < TI16
Notes

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

< Tab

le 11. Signal Connector >

Connector Name /Description

For SigranConnector,

Manufacturer

IPEX

Type/ Part Number

20455-040E:65

Mating Housing/ Part Number 20454307,
1 NY YT |
' N ¢ :
Multimeter : | w:_m"”’ 'E I
| | |
: Tt A Use P PMIC :
) - i
| ) 2l ) END I
I Cedinector 08 Test Point :
T P/N '
! ——»| TCON LCM '
: AUX P/N :
| |
‘oY _— ____________________
dGua.L7. RC Loading test schematic diagram
Fuse
VDD MG l l VDDIN Item RC Loading
1608
94 95
10uF/16V I T 0.1uF/16V R c
£ 18k 27uF
Figure 18. VCC Loop R/C Loading Parameter
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10.0 MECHANICAL CHARACTERISTICS
10.1 Dimensional Requirements
Figure 23 shows mechanical outlines for the model NV156FHM-T04.
Other parameters are shown in Table 12.
<Table 12. Dimensional Parameters>
Parameter Specification -;: nit
Active Area 344.16 (H) x193.59 (V) [y mm
Number of pixels 1920 (H) X 1080 (V) (1 pixel 7'k G+ B dots) pixels
Pixel pitch 179.25 (H) X 179.25 (V) um
Pixel arrangement RGB Vericalstripe
Display colors 262 <(5bit)
Display mode Narrglly Black
Di ional outli 356:56(4) %216, 25\ (v//PCB)
Imensional outline x 3.18mak(nanel side) e3omax(PCBA side) mm
Weight 3857(max) g

10.2 Mounting
See Figure 20.

10.3 Anti-Glare.and\Polarizer fdcrdness.

The surface of the’LCD has an ‘Anti-Glare coating to minimize reflection and to reduce scratching.

10.4 Light Leakage

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

from a distance 30cm 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 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 N _1
3 High t_emperature & high humidity Ta = 50°C . 80%RH, 240.H1
operation test

4 High temperature operation test Ta =50°C, 60%RH (240 ii's o)

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

= o y N °L v 0,500,
5 Thermal shock Ta=-20°C & €9 °C (0.5 h%), 60%623%RH,
100 cycle ™\ \

7 Vibration test Ta 225°C %WE0%RH #445C ,29~500Hz,
(non-operating) Half:Sine X,Y,Z [ Sweép jate : 1 hour

3 Shock test Fo.=125°C , 60%RH,*220G, Half Sine Wave
(non-operating) 2msec+ X, Y, +Z°0Once for each direction

—I-Air 150 pF, 330Q, 15 KV
9 Contacas." 350 pF, 330Q2, 8 KV

(non-operating)

Electro-static discharge test |

Ta ="25°C60%RH,

12.0 HANDLING & CAUT!CNS

(1) Cautions when taking out the"ihodule
* Pick the pouch only, wheri"taking @u&modile from a shipping package.
(2) Cautions for handlirig.the odule
* As the electrostatic discharges.mayv tireak the LCD module, handle the LCD module with care.
Peel a protactich sneet off itom’the LCD panel surface as slowly as possible.
* As the LCEnoOanel and back=lignt 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 pullt he intarface 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) Cautiohssor tne operation
«“When e 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.
atmosphere is recommended.
(5) Cautions for the module characteristics
* 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.

We recommend to use the original shipping packagzs.

* 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

* Do not apply fixed pattern data signal to the LCD module at product aging.

* When returning the module for repair or etc. Please pack tiie iiiodule nceto berroken.

13.0 LABEL
(1) Product Label
a I
NW NE) HMU‘T 4 =
T, ’\ | B
il x‘” A, /x%‘ XXXXX -
WO T H ‘ @@@
” | RelS  Compllant
‘| ‘ \m ™ “‘@)
MADE  INCRNIN A 3 OO xx\ ¢ HRSUs
\\ N MADE IN CHINA /
Figure 16. Product Label
Module 1D Naming Rule:
<Table 14. Module ID Naming Rule>
;;b gt 1 2 3 B 5 6 7 8 9 10 11 12 13 14 15 16 17
SO
Cite S L S 5 1 2 3 5 9 4 2 0 0 0 1 D B
— Model Code | Grad | Line Year Mont Model Extension Code SerialNo
/GBN e h (Last 4 Digits Of FGCOD) 00001-222222
Description
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(2) High voltage caution label

HIGH “OLTAGE
CalTION

COLD CATHODE FLUORESCENT LAMP IN LCD

RIZK OF ELECTRIC =HOCK,
DIZCOMMECT THE ELECTRIC
FOWER EBEFORE SERWICING

¥

PAMEL COMNTAINS & SMALL AMOUNT ) I
OF MERCURY, PLEASE FOLLOYW LOCAL OR- |
DINANCES OR REGULATIONE FOR DISPOGAD,

Figure 17. High Voltage Caution Label

(3) Box Label

Serial numbeér marked part

N )
BOE CHONGQING BOE OPTOELECTRONICS
—_— TECHNOLOGY Co., LTD
Q1 1 N\
" - A
MODEL: ( O QY (2)
SERIAL NO: (, 2? DATE: ( Eb\
eCco
RoHS Compliant
(<Y (6) 7
& 6 7

rigure 18. BoxX rabel

éeds te print, show as follows:

1. FC-C2Dc(Before 2 bi, 2. Product quantity
3. . BoxID 4. Date
B\ ~The client séction,material number(The client)---XXXXXX-XXX
FG-Cod¢ pdterfour ---8941
The Surinnier code
Total Size:100x50mm
<Table 15. Box Label Naming Rule >
Rigit 1 2 3 4 5 6 7 8 9 10 11 12 13
Code |
Code s L s F 1 2 3 D 0 1] 0 6 8
| Products GBN Grade Line Year Month  |Revision |gerial No
Codle
Desription
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14.0 PACKING INFORMATION

14.1 Packing Order
-. Put Pad into the inner box -.Put module into the paper spacer and

modules bundled by PE Bag

PE Bag

N
‘Q/\'
O

O

. Put Cover on the top of the pad

X

® Box dime n: © 80mm*350mm*285mm

Figure 19. Packing Order
14.2 Note \

® Packag ntity in one box: 38pcs
® Total weight: 18.2kg/Box
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15.0 MECHANICAL OUTLINE DIMENSION

(D359 66 0. 3(QUTLINE)

347.1620.2(CF POL)

34416401 wLTIVE AREA

176 3340 3

_ 3.2540 J(Ah4~Dutline)

i 1540 W aa~CF POL

100.05+0 3

with PCE)

L

ine)

0Bl Yape

1540, 3AA~CF_POL)

3.26+0.3(AA~Qutl

(2 2 utine) |
)

4“ (1.5)( A~CF_POLY “
|

193 5G+0 1 wCTIVE AREA:

22161540 Slantiine

{1.5)(AA~CF POLY

{8.92)(AA~Dulline)

357741

[CFCSEEN 777J

(B3 38 MAX(Wilh PCBA)

Note:

Figure 20. 7i-T-2L) Modul2 Outline Dimension (Front View)

1. Warps And Deformatizn spec 0.5y Max.

2. EDP connectet. is nfeasured.avPIN 1 and MATING LINE.

3. Key dimenstans:. @ -@®

4. The MERL timensions\razagure tool is Vernier Caliper.

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

Top POL is the highest part.

I—I )
|
Figure 21. Highest Point Position
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k%

m’?) < \
|
|

30+0.15 | 304015

wifiiiiinm BOE | - . |

MADE W CHINA"W&W"“WW%M!!!WI' ‘s&;‘i g grl
=] QY )
VDL Labé i R

4 PRI D R —r 3

i N e |
i M&Ting Line 3:1
B110.1621 ®

Figure 22.TFT-LCDgvtol'ufe Outline Dimensions (Rear view)

Note:

1. Warps AnG:Dertormation. sp2e’0.5mm Max.

2. EDP connecior is meast#au at PIN 1 and MATING LINE.

3. Key dimensions: @ -®

4. The MDL dimensions measure tool is Vernier Caliper.

5. Top Pol mu t be<:he highest portion in bottom including PCBA.
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16.0 EDID Table
A(dl_? ge(;s Function Hex Dec VI;;E;'; Notes
00 00 0 0
01 FF 255 255 |
02 FF 255 255
03 FF 255 255 |
0 Header = 255 255 ERID Header
05 FF 255 255
06 FF 255 255
07 00 0 0 a
83 ID Manufacturer Name gg 229 BOE l_ ID = EOR
oA ID Product Code EE 238 2020 N 1D 2030
0B 07 A R N
oC 00 0 /A N0
82 32-bit serial No. 88 ? _—- - 8
OF 00 a | 0
10 Week of manufacture 01 AN 1 ~IN\ ]
11 Year of Manufacture 1C 28 2018 Manufactured in 2018
12 EDID Structure Ver. o W1 B EDID Ver 1.0
13 EDID revision # "\ 4 4 EDID Rev. 0.4
14 Video input definition 4 149 - Refer to right table
15 Max H image sizo™ 22 R 34 34.416 cm (Approx)
16 Max V image size 13 A_ 19 19 19.359 cm (Approx)
17 Display Gamma 7ol T, 120 2.2 Gamma curve = 2.2
18 Featura.support 03 3 - Refer to right table
19 RecdiGisen, low bits o 36 - Red / Green Low Bits
1A RIGeAWhite low hitsy | /10 16 - Blue / White Low Bits
1B Red x high bits 97 151 0.590 Red (x) = 10010111 (0.59)
1C Red y high bits 59 89 0.350 Red (y) = 01011001 (0.35)
1D Green » high bits 54 84 0.330 Green (x) = 01010100 (0.33)
1E Glaeny .;igh bits 8E 142 0.555 Green (y) = 10001110 (0.555)
1F Bi e x high bits 27 39 0.153 Blue (x) = 00100111 (0.153)
20 BLL  y high bits 1E 30 0.119 Blue (y) = 00011110 (0.119)
21 1 nite x high bits 50 80 0.313 White (x) = 01010000 (0.313)
20 White y high bits 54 84 0.329 White (y) = 01010100 (0.329)
23 Established 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 o 01 1
Standard timing #1 Not Used
27 01 1
28 01 1
Standard timing #2 Not Used
29 01 1
2A o 01 1
Standard timing #3 Not Used |
2B 01 1 |
2C o 01 1 |
Standard timing #4 NouwUsea
2D 01 1
2E o 01 1
Standard timing #5 ot Used
2F 01 1
30 o 01 1
Standard timing #6 Not‘Usad
31 01 1
32 o 01 1 ,
Standard timing #7 not Used
33 01 1 _L
34 o 01 1
Standard timing #8 o Not Used
35 01 1 ‘
36 c8 200 ' _
—» 150.5 150.48MHz Main clock
37 3A 52 |
38 80 [ 1920 Hor Active = 1920
39 18 J, 24 280 Hor Blanking = 280
3A /1 113 .| 4 bits of Hor. Active + 4 bits of Hor. Blanking
3B 38 58 | 1¥1080 Ver Active = 1080
3C 3C 9 60 Ver Blanking = 60
3D 40 64 - 4 bits of Ver. Active + 4 bits of Ver. Blanking
3E _ Detalled, 230\ N1 ) 48 48 Hor Sync Offset = 48
timmgimonitor o< -
3F descriptor #1 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 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 Siz¢
45 00 0 Hor Border (pixels)
46 00 0 Vertical Border (Lines)
47 1A 26 - Refer to right table
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48 30 48 .
100.3 100.32MHz Main clock
49 27 39
4A 80 128 1920 Hor Active = 1920
4B 18 24 280 Hor Blanking =280
4C 71 113 - 4 bits of Hor. Active + 4 bits of Hor. Blanking
4D 38 56 1080 Ver Active = 1080 [
4E 3C 60 60 Ver Blanking = 60 W
4F 40 64 - 4 bits of Ver. Active «: abiis of Ver. Blai ki nq —I
50  Detailed 30 48 48 Hor Syncitset =48 ( ).V
timing/monitor —
51 descriptor #2 20 32 32 H ¢ ync. Puise Width'=
52 36 54 3 V syic Offset 3 Iln\
53 00 0 6 \/ Sync Pulsefwidth : tiine
54 58 88 344 Horiz?nglmage Siz\ ~ 344 %0 mm (Low 8 bits)
55 C2 194 194 "\ WerwCal Imagersize 5 498.59 mm (Low 8 bits)
56 10 16 - Jf» hits of Hor_mﬁ& e + 4 bits of Ver Image Size
57 00 0 C Fop Border (pixels)
58 00 0 ‘ o Vertical Border (Lines)
59 1A 26 |_ = \ Refer to right above table
5A 00 o )
5B 00 r\ 0 '
5C 004 | al i
= B My
J
5F 00 )N &
60 00 0
61 0 (> 0 Nvidia nvDPS
62 _ _F)ﬁ-.alled_ N E N\ 0 (Refer the tab of nvDPS)
timing“monitor S\
63 descriptor #3 00 0 Lowest refresh rate that does not cause any
64 00 0 visual/optical side effect
65 00 0
66 00 0
67 00 0
68 00 0
6ol 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 |
71 0B 11 - PWM % [7:0] @ Step 0 |
72 40 64 - PWM % [7:0] @ Steb b
73 FF 255 - PWM % [7:0] @ step 10
74 Detailed 0A 10 - Nits [7:0] @ Step O
timing/monitor . N A\ W y
75 descriptor #4 3C 60 Nits [7:01 @ 5tep 5
76 7D 125 - Mits§7:01'@ Step.10
naner Electronics Power @32x32 Chess Pattern =
77 16 22 "/ looomw
Backlight Power &30 nits =
8 16 22 ./ ) 914.823520411765mW
79 2D 45 | - Racklight Power @Step 10 = 3600mW
TA 7D 125 - |I\u S @ 100% PWM Duty = 250nit
7B 00 0 “Format :
L .\ N terminate with ASCII code 0OAh
7C 0C 5 and pad field with ASCII code 20h
7D » 0 |
.'_,
TE Extension flag 00 () 1 0 : 1{@EDID ; N-1 : NNEDID
7F ChecksUi | 71 113 i
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