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1.1 Introduction

built in this model.

1.0 GENERAL DESCRIPTION

All input signals are eDP1.3 interface compatible.

eDP Input
Signal

eDP Rx

- {
TCON
(Novatek/NT71850) . |C "

+
P2P Tx | |

[ J10109UU0))

VDD

\4

NV156FHM-N4M 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 i1ito
RED, GREEN, BLUE dots which are arranged in vertical stripe and this module can display 6bit{2FRC
colors and color gamut 72%. The TFT-LCD panel used for this module is a lowriefiection and Lighcr
color type. Therefore, this module is suitable for Notebook PC. The LED drj#®y forback-ligist drining is

TFE LCD Panel
1920 x1080

vVOD

DC/DC
Vcom : \\

Source Driver

1.2 Features
2 lane eDP intertase

Single LED lighting
Green product{Roid

Low drivihe vd tage

LED Lighting Bar

Figare,. Drive Architecture

with 2.7GUgs Jink rates

Thin and lighityveight
6bit+2FRC color depth, color gamut 72%

bar (Bottom side/Horizontal Direction)
S & Halogen free product)

On board LED \driviiig circuit

and low power consumption

On board EX *D'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-N4M. (listed in Table 1)

<Table 1. General Specifications>

ES Y S 7

Parameter Specification I' Unit l Remarks
Active area 344.16(H) x193.59(V) = nm T
Number of pixels 1920 (H) x1080 (V) pPixsls
Pixel pitch 179.25(H) x179.25(V) N v _um
Pixel arrangement RGB Vertical stripe
Display colors 6bit+2FRC ~ o
Color gamut 72% O I\
Display mode Normally Blacis

350.661).3(Hy%205.04+0.3¢(V)x 1.6 Max for FP mm
C(V)3.5(Max)
350.66x0.3(H)»20£.69+£0.3(V)x 1.6 Max for FP
NC@EF)x5.4(Max)\(wish PCB)

Dimensional outline

NN
Weight | 380 (mays g
Surface treatnieiyt AG
Surface hardness 3H
Back-light Bottom edge side, 1-LED lighting bar type Note 1
P, :09 W @Mosaic
Powgt chmSumption Py :4.2 W @Max
Prow i 5.1 w @Mosaic
Notes : 1. LED Lighting Bar (50*LED Array)
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2.0 ABSOLUTE MAXIMUM RATINGS

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

< Table 2. Absolute Maximum Ratings>

Ta=25+.2"@
Parameter Symbol Min. Max. I Un't Reimgrks

| ~
Power Supply Voltage Vob -0.3 4.0 | A% 7

f - Note 1
Logic Supply Voltage Vi V0.3 V03 Vi
Operating Temperature Top 0 +90 &

N N NV Y Note 2

Storage Temperature Ter -20 N +60 °C

Notes :

1. Permanent damage to the device may occur ifmaxifiium vaiucsare exceeded functional operation
should be restricted to the condition describeg Under nornial Speraiing conditions.
2. Temperature and relative humidity range awre shown imthe'igure below.

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

condensation. i .
Relative Humudixv
90 \(@)
6T (50, 80)
A
\Q&V.
% 60 |
o Operating Range
o ()
g 2
-8 40 | g
(] 60, 27)
()
o
20 ©
<)
e
(7))
0 I~
[ IS T L L L L L L Il ]
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 | Rematks=!

Power Supply Voltage Vb 3.0 33 3.6 \Y Ncte [
Permissible Input Ripple Voltage Vir -10%*Vy, - 10%" % s A% ) Nted

High 2 25 26 N
CABC Control Level Level N

Low

Level 0 0% v

High W V

ig ¥

Level 2 2.5 3.9 \Y%
BIST Control Level U

Low 7 - 0.8 \%

Level I‘
Power Supply Current Inoy - i 273 485 mA Note 1
Power Supply Inrush Current Tnisti - - 2.0 A Note3

Py - 0.9 1.6 W Note 1

Power Consumption Py 'i— - - 4.2 W Note 2

Pl M - 5.1 5.8 W Note 1
Notes :

1. The supply woitdge 1s measured@nil specified at the interface connector of LCM.
The current dtaw and power\caasumption specified is for 3.3V at 25 °C.
a) Typ : Mosaic pattern 8*8
b) Max : R/G/B patterns

il ] ) B

(a‘ (b) H 0.5ms
Figure 3. Power Measure Patterns

33V

\".In rising time
Figure 4. Inrush Measure Condition
2. Calcwtlated value for reference (VLED % ILED)
3. Measure condition (Figure 4)
4. Input voltage range:3.0~3.6V.Test condition: Oscilloscope bandwidth 20MHz, AC coupling.
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3.2 Backlight Unit
< Table 4. LED Driving Guideline Specifications > Ta=25+/-2°C
Parameter Min. Typ. Max. Unit Remarks I
LED Forward Voltage Vi - - 3.0 \Y l I
LED Forward Current I - 23 - mA I
LED Power Consumption P - - 4.2 NN\ W Notl
_' -_—
LED Life-Time N/A 15,000 - - Houwy( |)_lg523mA
Poyver Supply Voltage for LED Vi 5 12 21 v |
Driver R
Poyver Supply Voltage for LED ' Iled ) > D¢ ‘A Note 3
Driver Inrush inrush |
!
Backlight O 20 - ¥ ) A%
EN Control ackiem en A,
Level
eve Backlight Off I o 0.6 \
High Level 2.0 - 3.6 v
PWM Control N\
Level
Low Leve! | 0] - 0.6 \Y
_'
PWM Control Frequeacy F v 200 - 2,000 Hz
Duty Ratio 5 - 100 %
Notes :
1. Power supply voltagel12V for LED driver.
Calculator valuesfor seference IF x VF x50 /driver efficiency = PLED
2. The LED life-titae déiine as the estimated time to 50% degradation of initial luminous.
3. Measure ¢ aditica (Figure 5) 12.0v
Rising time '
':-l—ri 0.5ms
Figure 5. Inrush Measure Condition
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3.3 LED Structure
#1042 #5 #4445 HO6 H#7 48 #9 #10
AV IV B SN SN N T .\
V+Padi,2,s L\F
A A Y BN BN D. U A
Pads V—
DD DA DN,
E E E & ”: E /[/ \ f E Pads V
’\/ L /\: 4[ B
o~ NS Oy Padio Vo
/\ \*> > : 20
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 atid 2
equal to 0°. We refer to 00=0 (=03 ) as the 3 o’clock direction (the “right”), 00=90 (= 012 ) af thy, 12
o’clock direction (“upward”), 60=180 (= 09 ) as the 9 o’clock direction (“lgi¥ nand 60=270(="To ) as
the 6 o’clock direction (“bottom”). While scanning 6and/or @, the centeryGfithe ‘measuriag spoton the
display surface shall stay fixed. The backlight should be operating for20%irutes priar e’ mpasurement
VDD shall be 3.3+/- 0.3V at 25°C. Optimum viewing angle direction‘s 6’clock.

4.2 Optical Specifications

<Table 5. Optical,Specifications™>

Parameter Symbol | Conditic -IJ ?[in. Typ. " Max. Unit | Remark
o Horizontal 9, I ?9 > - Deg.
Viewing Angle CA I 8 _| 185 - Deg. Note 1
R Y 54 -
ange Vertical 0, | S0 85 Deg.
O, AlN 280 85 - Deg.
Luminance Contrast Ratio CRY, [N ©=0° 600 700 Note 2
Luminance of | = 5 p ;o Y 255 300 - cd/m? | Note3
White S - ¥ @ =na°
White 5 Points AYS5 e A23mA 80 - -
Luminance | Note 4
Uniformity 13 Roints AY13 -I— 65 - -
. N Lawo ™ o [0283 ] 0313 | 0343
White Chrc:n‘_u\‘ty N0 0=0 0299 | 0329 | 0.359 Note 5
R, 0.653
Red R 0.340
Reproduction . G, P 0.317
of Color o " G. ©=0 -0.03 T 509 | *0-03
Bl B, 0.153
e B, 0.064
» QOlor Gamut 68 72 - %
Respeiise Time Ta=25C
(Riding + Falling) Trr ©=0° - 30 35 ms | Note6
Cross Talk CT ®=0° - - 2.0 % Note 7
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Notes :

Luminance when displaying a white Waster

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.aentey, of the LCD
surface. Luminance shall be measured with all pixels in the view field seufirs: to white,thZmto the
dark (black) state . (see Figure 7) Luminance Contrast Ratio (CR) is ¢efined matherhatieaiiy?

CR =

display.

of the panel.

90% to 10% is Tt.

Luminance when displaying ablagk raster

3. Center Luminance of white is defined as luminance vilues of 5 pci¢ average across the LCD
surface. Luminance shall be measured with all gixeip i the view field Set first to white. This
measurement shall be taken at the locations gnowinin/figurf 8.fof a total of the measurements per

4. The White luminance uniformity omlL&D/surface is th¥a expressed as : AY =Minimum Luminance
of 5(or 13) points / Maximum Laiiqinice of 5(of13) points.(see Figure 8 and Figure 9).

5. The color chromaticity coodiemtes specifiegnin 1 20le 5 shall be calculated from the spectral data
measured with all pixels firstsfl red, grees, Lluc'and white. Measurements shall be made at the center

6. The electro-optitaitusponse tinie zieasurements shall be made as Figure 10 by switching the “data”
input signal QN“eénd OFF. Thetinies needed for the luminance to change from 10% to 90% is Tr, and

7. Cross-Talk of one agea of the LCD surface by another shall be measured by comparing the luminance
(YA) of a 25mia aierneter area, with all display pixels set to a gray level, to the luminance (YB) of
that same area v hen any adjacent area is driven dark. (See Figure 11).
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4.3 Optical Measurements
!
Photo detector (PR730) |'|

N[

Field=2"°

TFT-LCD module

|' E &/

Center of thaysCreen

Optical characteristic$ n easurement isetup

Figure 7. Measurcment Set Up

Fhe W - >
W /4 —+ W N4 = W /4
n Oy !
" / | |
AR A S S
i | | |
RS >
'—|."4. ! uT !
N\ 4
) | ! |
1 | | |

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

Center Lymnina. e of white is defined as luminance values of center 5 points across the LCD surface.
Luminandt shall be measured with all pixels in the view field set first to white. This measurement
shall betaken at the locations shown in Figure 7 for a total of the measurements per display.
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w
W /4 I W /4 I W4 ! W /4
10 ‘ ‘ 10
T T I B
o T | T | T

8

| | |

H/4 ' . ' '
N N D S St
Hi4 #r_QiD__L_QT@_‘%__{LI@_

}
Figure 9. Uniformity Measuremen: Lécations (15 phiriss)
The White luminance uniformity on LCD surface(is tiei expressed as : 2/Y'5 = Minimum Luminance

of five points / Maximum Luminance of five gfomts&e: Figyre 8), AY 13 = Minimum Luminance of
13 points /Maximum Luminance of 13 point$y, (see Figurs=2).

NG —
Display data &3|3Ck(TFT OFF) White(TFT ON) Black(TFT OFI%
A _5 ;

S B @ e || P—
100%’ ~ N\
90% l‘ \"
|
Wl
Iy
10% y
0% z o >
Time

Figure 10. Response Time Testing
The electrodantice! 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 changl fiom 10% to 90% .

The test system : PR810
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| @ V/8
3V/8
3 4 — 3
3V/8
2 4
V/8 Y
ws|  ows | aws fus H/SI H/8I ™ H/4| H/SI s
Yg-Yy
Cross Talk (%) = | ——— | x 100
YA

Figure 11. Cross Talk Modulation ®estyDescription
Where:

Y, = Initial luminance of measured area (cd/)?)
Y = Subsequent luminance of measured-xea (#d/m?)

The location 1/2/3/4 measured will be exactly the 3amdyin both, pattefns The test background gray is
from L64 to L192.Take the largest data as the tasuit.

Cross Talk of one area of the LCD surfacebiz 2nother shalihe ineasured by comparing the luminance
(YA) of a 25mm diameter area, with all dispiay pixels s¢fto a gray level, to the luminance (YB) of
that same area when any adjacentarza 1ndriven dari.(Refer to Figure 11)

The test system: PR730

nit
300
240
180
120

60

0 8 16 24 32 40 48 56 64 Gray-scale

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 I-PEX 20455-030E-66 or Compatible.
The connector interface pin assignments are listed in Table 6.
<Table 6. Pin Assignments for the Interface Connector> o~
Terminal Symbol Functions ¢\ \ A
Pin No. Symbol Descriptiop
1 CABC_EN CABC_Function \J AN |
2 H GND Ground a
3 LANE1 N eDP RX channel 1 negative _
4 LANE] P eDP RX channel 1 positivd,
5 H GND Ground \ N\
6 LANEO N eDP RX Channen( Negarive a
7 LANEO P eDP RX Chapsic' 0 rasitive N
8 H GND Ground N |
9 AUX CH P eDP AEXGH Fpsitive
10 AUX CH N eDR AUX €H Negative, ()
11 H GND Greur =
12 LCD VCC Pawer Supply, 3333 (i)
13 Lcp_vee € N Fower supply, 33V (typ.)
14 BIST . f Panel §e!f Testinable
15 H AND Groynd
16 H GNY% |_Groyad
17 KPD I:IOL_DEJg Detect Output
18 \BL_GND [ 1D Ground
19 &S BL GNO' > “LED Ground
208\ N BL, GAD 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
SPEC. NUMBER | SPEC. TITLE PAGE
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5.2 eDP Interface
PC Side eDP Interface TFT-LCD Side
<k p— ,
o A\ RO~R7
d MainLink || | § | E3ERE Go Gy |
o ] g GRAFRC |
S — % ° N BO~1}
1GC0 FLTaphiies | 5 AUX Channel ) | (Hsae
Processing Circuits | & — | 3
N Y — SaiC
c
= HPD 5 —N \E
= T - =
S ) & |
—— CLK
| )
A2
Figure 13. eDP Infteriacc’Architecture
Note:
Transmitter : Parade DP501 or equivalent.
Transmitter is not contained in modwlos
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5.3 Data Input Format
(1,1) (2,1 (1919,1) (1920,1)

1 Pixel = 3 Dots

(1,1080)  (2,1080)

Figure 14, Divplay Positioi of Input Data (V-H)

(1919,1080)

(1920, 1080)
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5.4 Back-light & LCM Interface Connection

<Table 7. Pin Assignments for the BLU Connector> |

BLU Interface Connector: STM MSK2402200 or Compatible.

Pin No. | Symbol Description Pin No. | Symbol Description -l

1 Vout LED anode connection 6 LED \ _cathode (":”\1’16‘3'[‘ & i

2 Vout LED anode connection 7 LED | TLD cathge (;H; >tion

3 Vout LED anode connection 8 LED |_ LED ¢ 1‘110;‘ ;f,nnection

4 NC No Connection 9 LEDL | LED\cathgue connection

5 NC No Connection 10 w_JED I wED ca;hode connection
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6.0 SIGNAL TIMING SPECIFICATION
6.1 The NV1S6FHM-N4M Is Operated By The DE Only
S |
< Table 8. Signal Timing Specification >
Item Symbols Min Typ Max Unif
Clock Frequency 1/Tc 140.8 147.7 53 NHZ
1128 1140 1150 lines
Frame Period Tv - a0 - Hz
- _L_ 16.7 ms
Vertical Display Period Tvd - | 108( - lines
One line Scanning Period Th | 268D ‘ 2169 2220 clocks
Horizontal Display Period Tha | - i 1920 - clocks
Note : The above is as optigiized H¢tting.
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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 Remar l
Spread spectrum clock o
(Link clock down-spreading) $8¢ 0 ) 0.3 _:- o
. . ey . I
Differential peak-to pealf input voltage at VRX-DIFFp-p 120 ) + 200 o '
package pins
Rx input DC common mode VRX DC CM 0 ) > <
voltage
leferentlgl termination RRX.DIFF 30 120 0
resistance —I‘
Slngle-end.ed termination SE % ) 0 0
resistance
Rx short circuit current limit IRX_SHORT - 50 mA
Intra-pair skew at Rx package pins (HBR)
RX i : Lax SEW
intra-pair skew tolerance at a N DR - - 60 ps
HBR : '
A NG |
------------------------ \“' — 100%
r 3

LRX_SKEW_ INTRA_PAIR

VRX_DC_CM :

50%

Figure 15. VRX-DIFFp-p & LRX_SKEW INTRA PAIR
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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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Notesl

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.
o/ £ o
Power Supply for Logic Vdd 0% 90/’ /
10%# X 10% 10% |
L1 T2 TI0 Tii TI2
eDP Display Black Video Video form Sougce _.'?:ck_\/ideo
HPD from Sink ) T3 _|
S |
Sink Aux CH AUX Chenrnizl Operational I‘ K
<P :4—> N I 2
T B N  J
Source Main-Link ?n'ﬁ fid! ,| -illd', or off
Data T A e .
TSNT6 T8 ViTo
LED_EN N\ [
PWM —AH)—¢
9(% > N 90%
Power Supply for BL 10%! T-A: < Tie! J10%
(VBL) NN -
TV Ti4 T15 'Ti18
rigure 16. Power Sequence
® 05ms <~ < 10ms @® Oms < T10< 500 ms ® 05ms < T17
® Oms < T2 < 200ms ® 05ms <TI1< 10ms ® 05ms < TI8
@® Oms < T3« 200ms ® 500ms < TI12
@ T3+T4+T5+T64T8>200ms ® Oms <TI3
@® Oms < 17 =950ms ® Oms <TIl4
® 50ms < 12 ® Oms <TI5
® Oms T9 ® Oms < TI16

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 componentg’

9.1 TFT LCD Module

<Table 11. Signal Connector >

Connector Name /Description For Sigiial Egnnector
Manufacturer [-PEX or Compatible
Type/ Part Number 20455-030E290%0r Comyfatible
Mating Housing/ Part Number [-PEX20434-030T or Camipatible
~————————p VN
I =
| Bt
Multimeter : | 'I."I:_"J!i.@
| |
|
|

| Juse  ——P PMIC

AN Test Poigi |

I

I

I

I

I

I

I

I

' WDP '
| S ¥ I
| |
| |
I

I

I

I

I

I

Cavinector Test Foint

Tx P/N
————>{ TCON LCM
AUX P/N

Eigure 17. RC Loading test schematic diagram

VITTN m S ¥OD

100/ TV Tl 00| _[1onk Y Item RC Loading
R C
RCOD9
7.49K 38.6uF

i)

=l

¢

Figure 18. VCC Loop R/C Loading Parameter
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10.4 Light K akag

The polarizer har{'nees s 3H.

10.3 Anti-Glare and Polarizer ifardness.

B O E PRODUCT GROUP REV ISSUE DATE
Su— Customer Spec 0 2019.02.13
10.0 MECHANICAL CHARACTERISTICS
10.1 Dimensional Requirements
Figure 23 shows mechanical outlines for the model NV156FHM-N4M.
Other parameters are shown in Table 12.
<Table 12. Dimensional Parameters>
Parameter Specification -i_ Ynit
Active Area 344.16 (H) x193.59 (V) 1 mm
Number of pixels 1920 (H) X 1080 (V) (1 pixel 7'k G+ B dotg) pixels
Pixel pitch 179.25 (H) X 179.28 (V) um
Pixel arrangement RGB Verecalstripe
Display colors 6bit -2FRC
Display mode Narnally Black
350.66+0.3(H)x205.09+0.3(V)»l &€ Mix for FPC(V)x3.15
Dimensional outline (Max) mm
350.66+0.3¢(Fx £05.69+£0.3(¥)x 170 Max for FPC(V)x5.4
(Max)(with PEB)
Weight 380(Max) g
10.2 Mounting
See Figure 23.

The surface of the LGD has an Anti-Glare coating to minimize reflection to reduce scratching.

There shali ot U< visible light from the back-lighting system around the edges of the screen as seen

from a distarice 50cm 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 a I
2 Low temperature storage test Ta=-20°C, 240 hrs 1

High temperature & high humidity

3 . Ta=50°C, 80%RH, 24Q.hrs
operation test
High temperature operation test Ta = 50°C , 60%RH {240 Y,
5 Low temperature operation test Ta=0°C, 240 hrs N
— _ o . -n ol n O 910
6 Thermal shock Ta=-20°C £ °C (0.5 ), 60%£3%RH,
100 cycle ™\ \
7 Vibration test Ta 4. 252C%60%RHe, 5G00~500Hz,
(non-operating) SingtX,;¥.Z" / Swegep rate )l hour
g Shock test 25°C , 60%RH, 220G, Half Sine Wave
(non-operating) 2msuc+ X, £, + 7 Once for each direction
. (U0 pF 330Q, 15 KV
9 Electro-static discharge test Contades 430 pF, 3300, +8 KV

(Operating)

Ta =25°C760%RH

12.0 HANDLING & CAUTICNS

(1) Cautions when taking out th€"thodule
* Pick the pouch only, when taking eu#moduie from a shipping package.
(2) Cautions for handlirig.the module
* As the electrogtaticdischarges.may Break the LCD module, handle the LCD module with care.
Peel a protecuiomn, sneet off Txom'the LCD panel surface as slowly as possible.
* As the LCBhoanel and back alight element are made from fragile glass material, impulse and
pressure to the LCD moduleshould 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 pull| he taterface connector in or out while the LCD module is operating.
* Put theamodt ‘e display side down on a flat horizontal plane.
* Handle ¢ wnectors and cables with care.
(3) Cautiohssior the operation
«/When Hfc module is operating, do not lose CLK, ENAB signals. If any one of these signals is lost,
the BCD 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 paek tiie 1fiodule ncito beybroken.

We recommend to use the original shipping packages.

13.0 LABEL

(1) Product Label
'BOE DN | XNV 56FHM—N4M
oo o BRORDI 000000000000

BRSSO (REUD9- BOCO0- XXX XXXX=AQ0

RoHS Compliant

A ST

Figure 19. Product Label
Module ID Naming Rule:
<Table 14. Module ID Naming Rule>

Digit 9 | ) 3 4 -3 6 7 8 9 10 11 12 13 14 15 16 17
Code
_"'-

L 4 . 9 A F 1 7 8 8 D 3 8 0 0 0 0 ] 8
Description | Pt | RGNt | s | vear | Month | o e CoE) o001 222322
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(2) High voltage caution label
HIGH “~OLTAGE COLD CATHODE FLUORESCEMT LA&MP IM LCD
CalTION PAMEL CONTAINS & SMALL AMOUNT |
RISk OF ELECTRIC SHOCK OF MERCURY. PLEASE FOLLOV LOCAL OR- ]
DISCOMNECT THE ELECTRIC
POWER BEFORE SERYICIMNG DINAMCES OF REGULATIOWE FOR DISFOLAC ]

(3) Box Label

BO E CHONGQING BOE OPTOE'.Z-TRDNICS
— TECHNOLOGY Co., LTD

A o Y
MODEL: @ QrY: @
SERIAL NO: @ DATE: @

1.  FG-CODE(3store 12/051t) €eCoO
~ RoHS Compliant

m
) 7 @

Tigure 21. Box ‘Label

~

J.

rE
N

Serial numbtl marked partgéeds tp print, show as follows:
Figure 20."Higzh Voltage Cauyion Label 2. Product quantity
4. Date
S \“The client sfctioymaterial number(The client)
6% FG-Code Aftertour
7. The Stpplicr code

Total Size:100x50mm

<Table 15. Box Label Naming Rule >

igit I
Code \ 2 3 4 5|6 7 8 9 10 11 12 13
Cod» 1B | 9 A F 1|7 8 N 0 0 3 2 7
Descripticn P;c;?;ll:t Pé?_:g:t B8 Year Month Revision BOX Serial Number
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14.0 PACKING INFORMATION

14.1 Packing Order

® Put 2pcs spacer in tray and 1pcs MDL middle of the 2spa
cer,Ipcs MDL/Tray,2pcs Spacer/Tray.

® Put 18pcs tray with MDL & Spacer and 1pcs empty
in 1PE bag, total 19pcs tray, 18pcs MDL, 36pcs spaceg.

& Figure 22. Packing Order

14.2 Note A
® Box dimef. on: £ 80mmx350mmx285mm
° Pa&g@n in one box: 18pcs

i

® Total weight: 12.14kg/Box
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15.0 MECHANICAL OUTLINE DIMENSION
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Figure 23. ZI'T-&2 1) Modale Outline Dimension (Front View)

Note:

. Top Polarizer is theshighist part.

. Curve Spec: 0<=a:20.5mm.

. No light leakageMrom all 4 carhes of LCM.

. Size Unit: mm:

. General Tolerance: +0.3mm. Top Pol is the highest position

. Critical sizes: @-0® CPK controlled sizes:D-@), @)

. Sizes measuredyby varnier caliper ( pressed ) : D-@), @,
Sizes measured Hy 35. ©®®@WWD B

Sizes meaf sed Lv thickness gauge: —————

8. Cell Tapg.arci height: Y direction <0.8mm
Z direction(front) <1.8mm

Z direction (behind) <1.5mm =

NN BN

\

Figure 24. Highest Point Position
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Figure 25. TFT-LGD Module Outlime,Cimensions (Rear view)

Note:

. Top Polarizer is theshighist part.

. Curve Spec: 0<=a:20.5mm.

. No light leakageMrom all 4 carhes of LCM.

. Size Unit: mm:

. General Tolerance:+0.3mm.

. Critical sizes: @-0® CPK controlled sizes:D-@), @)

. Sizes measuredyby varnier caliper ( pressed ) : D-@), @,
Sizes measured Hy 35. ©®®@WWD B
Sizes meat wed L v thickness gauge: %

8. Cell Tapg.arci height: Y direction <0.8mm o=

Z direction(front) <1.8mm
Z direction (behind) <1.5mm

Top Pol is the highest position

NN BN

Figure 24. Highest Point Position
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16.0 EDID Table
Address - Input
(HEX) Function Hex Dec values Notes
00 00 0 0 [
01 FF 255 255 |
02 FF 255 255 [
03 FF 255 255
Header EDIQ tieader
04 FF 255 255
05 FF 255 255
06 FF 255 255
07 00 0 0 A N
08 ID Manufacturer 09 9
A3
09 Name E5 229 BOE B D OE_
oA ID Product Cod 1A 26 2074 ID =074
0B roduct Code 08 3 _'—./
0C 00 0 0 v
0D 32-bit serial N 00 0 O_ |
OF -bit serial No. 00 0 T
OF 00 0 N 1
10 Week of manufacture 23 35 35
11 Year of Manufacture 1C _28__ 2018 Manufactured in 2018
12 EDID Structure Ver. 01 RN 1 EDID Ver 1.0
13 EDID revision # 04_ | 4 4 EDID Rev. 0.4
14 Video input definition A5 l 165 Video Signal Interface
15 Max H image size ”_” 34, 1- 54 34cm (Approx)
16 Max V image size, 13 L DT 19¢m (Approx)
17 Display Gaitima, 78 ﬁﬂ 2.2 Gamma curve = 2.2
18 Featurastppart 02_ - Z - Feature Support
19 Red/Gieen low bits _{‘-__| 68 - Red / Green Low Bits
1A Blue/Wiaite low bits 65‘ 101 - Blue / White Low Bits
1B Red x high bits A7 167 0.653 Red (x) = 10100111 (0.653)
1C Red y high,bits 57 87 0.340 Red (y) = 01010111 (0.340)
1D Green x_higl‘)its 51 81 0.317 Green (x) = 01010001 (0.317)
1E Green | \higrithits A1l 161 0.629 Green (y) = 10100001 (0.629)
1F Rlue x I gh bits 27 39 0.153 Blue (x) = 00100111 (0.153)
20 BL v high bits 10 16 0.064 Blue (y) = 00010000 (0.064)
21 | White'x high bits 50 80 0.313 White (x) = 01010000 (0.313)
27 W/ite y high bits 54 84 0.329 White (y) = 01010100 (0.329)
23 Established timing 1 00 0 -
24 Established timing 2 00 0 - --
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 JI
2A 01 1 |
Standard timing #3 Not Used
28 01 1 |
2C 01 1
Standard timing #4 NogUsea
2D 01 1
2E 01 1
Standard timing #5 Not Used
2F 01 1
30 01 1
Standard timing #6 Not'Usad
31 01 1
32 01 1
Standard timing #7 ‘ot Used
33 01 1
34 01 1
Standard timing #8 —'I Not Used
35 01 1
36 B6 182( 4
— ["a7.7 147.744MHz Main clock
37 39 57
38 80 (I W20 1920 Hor Active = 1920
39 FS 24) ~40 Hor Blanking = 240
3A - 112 + : 4 bits of Hor. Active + 4 bits of Hor. Blanking
3B 538 5¢ | 1080 Ver Active = 1080
3C 3C 60 60 Ver Blanking = 60
3D 40 & - 4 bits of Ver. Active + 4 bits of Ver. Blanking
3E Dztailea 20 [ 48 48 Hor Sync Offset = 48
timing¥monitor TS
3F descriptor #1 pad 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 mm (Low 8 bits)
43 c2 194 194 Vertical Image Size = 194 mm (Low 8 bits)
44 10 16 - 4 bits of Hor Image Size + 4 bits of Ver Image Size
25 00 0 0 Hor Border (pixels)
46 00 0 0 Vertical Border (Lines)
47 1A 26 - Detailed timing Definition
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48 00 0
49 00 0 00 _
4A 00 0 0 -
4B 00 0 0 -
4C 00 0 - - -! I
4D 00 0 0 - ~ ]
4E 00 0 0
4F 00 0 - \\ \ ]
50 Detailed 00 0 0 N )} N
timing/monitor ol g
51 descriptor #2 00 0 0 -
52 00 0 0 - \/
53 00 0 0 - y
54 00 0 0 _
55 00 0 o NN~ ()W -
56 00 0 - | -
57 00 0 ki -
58 00 0 _x _T -
59 00 0 g - -
5A 00 0_ -l_
5B 00 [ N\ O_
5C 02 | _O___ ASCII Data Sting Tag
5D FE 254
5E B ("‘_ 0 1_
5F 52 ;L‘_ t R
60 43 67 C
— S
61 _‘32_ i 48 0 Dell P/N:RCOD9
62 ' ’Dﬂi‘alied' 44 68 D
timing/monitor 3

63 descriptor #3 39 57 9
64 80 128 10000000 EDID:A00
65 AE 78 N
66 56 86 \
67 31 49 1
68 35 53 5 BOE PN
&9 \| AE 78 N
6A 34 52 4
6B 4D 77 M
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6C 00 0

6D 00 0 Flag

6E 00 0

6F 00 0 Data Type Tag: Manufacturer Specified Data 00

70 00 0 Flag ||
. |

71 01 1 ) Color Depth : 6bit |

+2 bit FRC : Supports

Lamps ofLER, Liglit Bars : ofi€
72 41 65 - Configuretion ) single lightar
Pafiel Illurination : YvLLD

73 01 1 - Intel SDR~S, : No “upports

Digatle/PWM : PWM only

4 %k 158 Maximu:i Typical Luminance : 300
Detailed N +
timing/monitor , Pixel Structure : RGB v-strip
75 descriptor #4 00 0 - Transflective : no
AG/Glossy : Anti-Glare
76 10 ' ™~ } Bynamic Backlight Control : DBC type 1
_L Color Management : NTSC
77 50 0 \ Active Gamma Control : no support(default)
N | Montion Blur : no support(default)
O\
78 00 0 ) In-Cell Scanner : no support(default)

Wireless Enhancement Hardware : no support(default)

| In-Cell Touch : no support(default)
Interface : eDP
& Q 10 ) Overdrive : no support(default)
Interface Channels : two

3-D Hardware Support : no support(default)
7A 01 1 - Electronic Privacy : no electronic privacy hardware control
BIST Hardware support : support(default)

7B 0A 10
Format :
7C 20 32 terminate with ASCIl code 0Ah
_/D‘ 5| 20 32 and pad field with ASCII code 20h
7E Extension flag 00 0 1 0 : 1{EEDID ; N-1 : NANEDID
7F Checksum AE 174 - Checksum
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