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1.1 Introduction

LTK156FTBCT27-VO 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 FHD resolutions (1920 horizontal by 1080vertical
pixel array). Each pixel is divided into RED, GREEN, BLUE dots which are arranged in
vertical Stripe and this module can display 262,144 colors. The TFT-LCD panel used for
this module is a low reflection and higher color type. Therefore, this module is suitable for
Notebook PC. The LED Driver for back-light driving is built in this model.

All input signals are eDP1.2 interface compatible.
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1.2 Features

® 2 lane eDP Interface with 2.7Gbps
® Thin and light weight

® 38-bit color depth, display 16.7M colors
® Green Product (RoHS & Halogen free product)
® [ ow driving voltage and low power consumption

® On board EDID chip
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2.General Description
NO | Iltem Specification Unit
1 | LCD Size TFT"15.6 inch
2 | Panel Type IPS mm
3 | Display Resolution 1920 x RGB x 1080 pixel
4 | Display Mode Normally Black -
5 | Number of Colors 16.7M -
6 | Viewing Direction ALL -
7 | Pixel arrangement RGB Vertical stripe -
8 | Color Gamut 72% NTSC -
9 | CTP+LCM Module size 386.80(W)x236.07(H)x9.40(T) mm
10 | Active Area 344.16(W)x193.59(H) mm
11 | Pixel Pitch 0.17925 (H) x 0.17925 (V) mm
12 | LCM Driver -
13 | Light Source White LED
14 | LCM Interface 2 lane eDP bit

Note : Please refer to the mechanical drawing

3. Mechanical Drawing
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LCD Viewing Direction: all

unmark Tolerance:%0. 2

STORAGE TEMP: -30° C™+80° C

3
OPERATING TEMP: -20° C™+70° C 2
1
0. Requirements on Environmental Protection: ROHS 0

Display Mode: Normally Black
LCM+CTP Brightness: 600cd/m’ (TYP)
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4.0 ELECTRICAL SPECIFICATIONS

4.1 Electrical Specifications

Ta=25+/-2°C
Parameter Min. Typ. Max. | Unit Remarks

Power Supply Voltage Voo 3.0 3.3 36 v Mote 1
Fermlssmle Input Ripple Vol Ve, . . 100 -y ALV, =33V
age
Power Supply Current loo - 212 303 mA Mote 1
Differential Input Voltage Vi 200 - 600 my
Power Consumption P, - 0.7 1.0 W Note 1

MNotes : 1. The supply voltage is measured and specified at the interface connector of LCM.
The current draw and power consumption specified is for 3.3V at 25°C._
a) Typ : Mosaic Pattern
b) Max : R/G/B Pattern

2. Calculated value for reference (VLED % ILED)
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5.0 ELECTRICAL SPECIFICATIONS

5.1 Electrical Specifications

< Table . Electrical specifications > Ta=25+/-2°C
Parameter Min. Typ. Max. Unit Remarks

Power Supply Voltage Voo 3.0 3.3 3.6 \ Note 1
Permissible Input Ripple ) i _
Voltage Vie 100 mV AtV =3.3V
Power Supply Current lop - 273 - mA Note 1
Differential Input Voltage Vv 200 - 600 mV

P - 0.9 1.7 w Note 1
Power Consumption PaL - - 3.0 W Note 2

Ptotal - 3.9 4.7

Notes : 1. The supply voltage is measured and specified at the interface connector of LCM.
The current draw and power consumption specified is for 3.3V at 25C.
a) Typ : Mosaic Pattern
b) Max : R/G/B Pattern

. . . ]
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2. Calculated value for reference (VLED X ILED)
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5.2 Back-light Unit:

PARAMETER Sym. Min. Typ. Max. Unit Test Condition | Note
LED Current IF - 360 - mA - -
LED Voltage VF - 30 33 \Y [=360mA -

Life Time — 20000 - Hr. I=360mA -

CTP+LCM Brightness| Luminance - 600 - cd/m2 1=360mA
Color White

Note (1) Permanent damage may occur to the LCD module if beyond this specification. Functional operation

should be restricted to the conditions described under normal operating conditions.

(2)Ta=25£2°C

(3)Test condition: LED Current 360mA

TF=360mA, VF=30V (TYP)
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6.0 OPTICAL SPECIFICATION

6.1 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 (Goniometer
system and TOPCON BM-5) and test unit shall be located at an approximate distance 50cm
from the LCD surface at a viewing angle of 8 and ® equal to 0°. We refer to 63=0

(=83 ) as the 3 o’clock direction (the “right”), 60=90 (= 812 ) as the 12 o’clock direction
(“upward”), 63=180 (= 89 ) as the 9 o’clock direction (“left’) and

83=270(= 66 ) as the 6 o’clock direction (“bottom”). While scanning 8and/or &, the center of
the measuring spot on the Display surface shall stay fixed. The backlight should be operating
for 30 minutes prior to measurement. VDD shall be 3.3+/- 0.3V at 25°C. Optimum viewing angle
direction is 6 'clock.

6.2 Optical Specifications _ o
<Table 5. Optical Specifications>

Parameter Symbol | Condition | Min. Typ. | Max. Unit [ Remark
View Horizontal 23 - :: - Beg.
iewing Angle r 9 CR > 10 _ _ £9: Note 1
ange , O, - 85 - Deg.
Vertical
66 - 85 . Deg
Luminance Contrast ratio CR o = 0° 100 1200 - -
Transmittance Tr p - 6.3 - % |With APF
Luminance of : ©=0° . With BOE
White(LCM+CTP 6 Points Yy, ILED = 60mMA - - 600 nit BLU
X 0.254 | 0.285 | 0.315 -
White Ch ticit n =Q°
fie Lhrongciy Vo gsr 0.284 | 0.315 | 0.345 i
Red Xg 0.648 -
YR 0.345 -
Reproduction XG 0.317 -
G =(0° -
of color reen Vo ©=0 0.03 0.625 +0.03 i
X -
Blue B 0.153
Ys 0.054 -
Gamut - - 68 72 - %
Response Time Ta=25°C
(Rising + Falling) Trr Q=0 ; 30 35 Ms | Note®
Cross Talk CT ©=0° - - 2 %
— C WWW.LEADTEKDISPLAY.COM
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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 1).

2. Contrast measurements shall be made at viewing angle of ©= 0 and at the center of t
he LCD surface. Luminance shall be measured with all pixels in the view field set first to
white, then to the dark (black) state .

(see FIGURE 1) Luminance Contrast Ratio (CR) is defined mathematically.

3. Center Luminance of white is defined as luminance values of 5 point average across
the LCD surface. Luminance shall be measured with all pixels in the view field set first to
white. This measurement shall be taken at the locations shown in FIGURE 2 for a total of
the measurements per display.

4. The White luminance uniformity on LCD surface is then expressed as : AY =Minimum L
uminance of 5(or 13) points / Maximum Luminance of 5(or 13) points.
(see FIGURE 2 and FIGURE 3).

5. The color chromaticity coordinates specified in Table 5 shall be calculated from the sp
ectral data measured with all pixels first in red, green, blue and white. Measurements shal
| be made at the center of the panel.

6. The electro-optical response time measurements shall be made as FIGURE 4 by switc
hing the “data” input signal ON and OFF. The times needed for the luminance to change f
rom 10% to 90% is Tr, and 90% to 10% is Td.

7. Cross-Talk of one area of the LCD surface by another shall be measured by comparing
the luminance (YA) of a 25mm diameter area, with all display pixels set to a gray level, to
the luminance (YB) of that same area when any adjacent area is driven dark.

(See FIGURE 5).
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6.3 Optical measurements

Figure 1. Measurement Set Up

Photo detector X
(TOPCON BM-SA)\ |-|

Field = 2° 50 cm
TFT-LCD VTO\dUle LCD panel
|/

Center of the screen

Optical characteristics measurement setup

Figure 2. White Luminance and Uniformity Measurement Locations (5 points)
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Center Luminance of white is defined as luminance values of center 5 points acros
s the LCD surface. Luminance shall be measured with all pixels in the view field set
first to white. This measurement shall be taken at the locations shown in FIGURE 2
for a total of the measurements per display.
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Figure 3. Uniformity Measurement Locations (13 points)
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The White luminance uniformity on LCD surface is then expressed as : AY5 = Mi
nimum Luminance of five points / Maximum Luminance of five points (see FIGU
RE 2), AY13 = Minimum Luminance of 13 points /Maximum Luminance of 13 po

ints (see FIGURE 3).

Figure 4. Response Time Testing

Display data SWhite(TFT OFF) Black(JFT ON) ~ White(TFT OFF)
A ——> TRe—— ——>lTpe——
Optical 1(9)%(;//" \
Response °
10% " oy
0% ) >
Time

The electro-optical response time measurements shall be made as shown in FIG
URE 4 by switching the “data” input signal ON and OFF. The times needed for th
e luminance to change from 10% to 90% is Td and 90% to 10% is Tr.
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Figure 5. Cross Modulation Test Description

VIEW AREA VIEW AREA

342,192 1025, 192
SF +——— 31— Ocf— Yg(1195, 384)

A
342,576 | 1025,576

Y, (1195, 384) LO

Yg-Ya

x 100

Cross-Talk (%) = ‘

A

Where:

Y, = Initial luminance of measured area (cd/m?2)

Y = Subsequent luminance of measured area (cd/m2)
The location measured will be exactly the same in both patterns

Cross-Talk of one area of the LCD surface by another shall be measured by com
paring the luminance (YA) of a 25mm diameter area, with all display pixels set to
a gray level, to the luminance (YB) of that same area when any adjacent area is

driven dark (Refer to FIGURE 5).
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7.0 INTERFACE CONNECTION.

7.1 Electrical Interface Connection

The electronics interface connector is STM MSAK24025P30 or Compatible.

The connector interface pin assign

ments are listed in Table 6.

<Table 6. Pin Assignments for the Interface Connector>

Terminal Symbol Functions
Pin No. Symbol Description

1 NC No Connection
2 H_GND Ground
3 LANE1_N eDP RX channel 1 negative
4 LANE1 P eDP RX channel 1 positive
5 H_GND Ground
6 LANEO_N eDP RX channel 0 negative
7 LANEO P eDP RX channel 0 positive
8 H_GND Ground
9 AUX_CH_P eDP AUX CH positive
10 AUX _CH_N eDP AUX CH negative
11 H_GND Ground
12 LCD_VCC Power Supply, 3.3V (typ.)
13 LCD _VCC Power Supply, 3.3V (typ.)
14 NC No Connection
15 H_GND Ground
16 H_GND Ground
17 HPD Hot plug detect output
18 BL_GND LED Ground
19 BL_GND LED Ground
20 BL_GND LED Ground
21 BL_GND LED Ground
22 BL_ENABLE LED enable pin(+3.3V Input) ; If not use , NC
23 BL_PWM System PWM Signal Input ; If not use , NC
24 NC No Connection
25 NC No Connection
26 BL_POWER LED Power Supply 5V-21V ; If not use , NC
27 BL_POWER LED Power Supply 5V-21V ; If not use , NC
28 BL POWER LED Power Supply 5V-21V ; If not use , NC
29 BL_POWER LED Power Supply 5V-21V ; If not use , NC
30 NC No Connection

‘-". \ WWW.LEADTEKDISPLAY.COM
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7.2. eDP Interface

PC Side eDP Interface TFT-LCD Side
J L 3
. s RO~R7
z Main Link . % . \\ G0
~ i = 8\
Video /Graphi g B .
ideo /Graphics = H
Processing Circuits § e AUX Channel — = -
1 o Vsync
g HPD s DE
= 1 &
- CLK
Figure 12. eDP Interface Architecture
7.3.eDP Input signal
Lane 0 Lane 1
RO-7:0 R1-7:0
GO0-7:0 G1-7:0
BO-7:0 B1-7:0
R2-7:0 R3-7:0
G2-7:0 G3-7:0
B2-7:0 B3-7:0
R4-7:0 R5-7:0
G4-7:0 G5-7:0
B4-7:0 B5-7:0
. C WWW.LEADTEKDISPLAY.COM
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8.0 SIGNAL TIMING SPECIFICATION

8.1 The QV156FHB-N80 is operated by the DE only.

ltem Symbols Min Typ Max Unit
Frequency 1/Tc 136.65 | 147.84 155 MHz

Clock High Time Tch - 4/7 - Tc

Low Time Tcl - 3/7 - Tc

1095 1120 1130 lines

Frame Period Tv - 60 - Hz

- 16.7 - ms

Vertical Display Period Tvd - 1080 - lines
One line Sgg””'”g e Th 2080 | 2200 | 2248 clocks
Horlzontalo[;lsplay Peri Thd ) 1920 i clocks
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The specification of the eDP Rx interface timing parameter is shown in Table 5.

<Table 5. eDP Rx Interface Timing Specification>

Item Symbol Min Typ Max Unit Remark
Spread spectrum clock ssc 0.5 %
Differential peak-to-peak_ input volt VRX.DIFFp-p 120 0 1200 mv
age at package pins
Rx input DC common mode VRX_DC_CM ) GND ) Vv
voltage
Dlﬁerentlgl termination RRX.DIFF 80 100 120 0
resistance
Slngle-end_ed termination RRX.SE 45 50 60 0
resistance
Rx short circuit current limit IRX_SHORT - - 50 mA
Intra-pair skew at Rx package pin
s (HBR) LRX_SKEW ) ) 60 p
RX intra-pair skew tolerance at INTRA_PAIR P
HBR

VD+

¢
¥

VRX_DIFFp-p

VRX_DC_CM

50%

LRX_SKEW_INTRA_PAIR

SALES@LEADTEKDISPLAY.COM
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9.0 INPUT SIGNALS, BASIC DISPLAY COLORS & GRAY SCALE OF COLORS

w01010101000 O| O] O] O| O] © (=] Hol] No)] ol No) N | —| —| O] O] O — —
%01010101000 (=] N ol Nl Fol Ho] N (=] ol Nol o) Fol N Ll Bl B K=l K=l K =) — —
%01010101000 (=] N ol Nl Fol No] N (=] ol ol o) Nol N —|—| —|O| O] O — —
M0101O101000 (=] Hol Nl Fol o] N (=] ol Nol o) Fol N —|—] —| O] O] O — —
—| - —| — —| - —| -
%01010101000 O] O] O] O| ©O| © Ol O] O] O] O] O —| —| —| O] O] O — —
ﬁmb_o‘,|0-|nu-|0¢|000 O| O] O] O| O] © O| O] O] O| O] O | —| —| O] O] O — —
m01010101000 O] O] O] O] ©O| © Ol O] O] O| Of — Ol —| —| O] O] — o —
bt I e B B B Bt S Bl B S A o|o|o|lo|o|o o|o|lo|o|—|o —|o| —|o|—| o — —
~
Olo|o| ~| ~|o| o | —| o] o] & (] Nol ol ol Nol N —| | —| 9| Ol O O| O] O| O O O — —
O
Olo|o| | ~|o|o| | —| o] o|o O] O] O] O] O] © —| —| —]| O] O| O O] O] O| O] O © — —
LN
OO O] | —|O|O| | —]| O] O|O (o] ol o) o] jol Nl —| —| —]| O| O] O O] O] O| O] O © — —
©
c
qm00110011000 (] Nol ol Nol ol N | —| —]| O|O| O Ol O] O| O]l O] © — —
‘» —| - —| - —| - —| -
;«m@00110011000 (] Nol Nol ol Nol N | —| —| O] O| O (=] Nol Nol ol ol N — —
©
DQ00110011000 (=] N ol Nl Fol Ho] N —| —| —| O] O| O (=] N ol No) Hol o) N — —
m00110011000 Ol O] O] O| Of +— Ol —| —| O| O| O O| O] O] O| O — o —
o|C|IO| | | OO | —| O] O|O Ol O O] O] —| © ]| O] —| O] O| O Ol Ol O| O] —| © — —
O
N~
x| O|O| O] | ]| ~]| — || O|O —| —| —|O|O| O (=] =l ol o) Nl ) (=] N ol No) fol o) o — —
%00001111000 | —] —] O| O| O O| O] O] O| O] O O]l O] O] O] O O — —
%00001111000 | —]| —]| O] O| O (=] Hol] No) ol No) N Ol O] O| O] O] O — —
M00001111000 —| —| —]| O] O] © (=] ol Nol o) Nl N (=] Nol No) fol o) Fo — —
—| - —| — —| - —| -
m00001111000 —| —| —]| O] O] © (=] ol ol o) Nl o) (=] o) Nol o) fo) N — —
m00001111000 —| —| —| O] O] © (=] ol ol o) ol N (=] N ol No) f ol o) Fol — —
m00001111001 O —| —| O] O| O Ol O] O] O] O] O O| O] O] O] Of o —
m00001111010 —| O] —| O] O] © Ol O] O] O] OO Ol O] OO —| © — —
e )
&..la > — o — S — 1 — 5
Of ¢ c|l = 9] 2| 9| Q ) Q ol g ~ o L
v a3l ¢l o|=| |5l 3] =3 £ = o| 2 = ol gl |L k= ] e I = =
Oymleter”hqlaA_rA__vq_veaA_ rA_vq_v ebArAVQVle_ rAVq <
|anDnDthueWB © = | © = 5l = ] = ) i © s W
o <2 Ol o o> [a) & [a) nN O [a) nM o w
CG o
—
Q 9 - 9 &
@© © © O
L2 CM o3 O S >0 [T he]
n O v v oo wa S®E5Em
%o >N >0 > G A =
S c6 e &6 232
G} v ° U]

SALES@LEADTEKDISPLAY.COM

Distributed by www.texim-europe.com

WWW.LEADTEKDISPLAY.COM




wesorexasmsr Shenzhen Leadtek Electronics Co.,Ltd DISPLAY SMART LIFE

10.0 POWER SEQUENCE

To prevent a latch-up or DC operation of the LCD FOB, the power on/off seque
nce shall be as shown in below

Power supply for logic Vdd 0%/ ﬁ)j’
10% : 10% +10%
111 T2 TI0 iTH1  T12
eDP Display Black Video Video form Sougce Black Video
HPD from Sink T3
Sink Aux CH AUX Channel Operational
<P !
T4 T
Source Main—Link #inl_y Id 7 Idle or
data o pu—e - Off
T5 T6 T8 T9
LED EN
PWM
90% A4 N 90%
Power supply for BL 10%4 | 11 116 \: 10%
(VBL) ieg !
T17 ° T14 T15  'T18
® 05ms < T1 < 10ms ® Oms < T7 < 50ms
® Oms < T2 < 200 ms ® Oms < T10 < 500 ms
® Oms < T3 < 200 ms @ Oms < T11 <10ms
@® Oms < T13 ® 150ms < T12
@® Oms < T14 ® Oms < T15
® Oms < T17 ® Oms < T16
@ T3+T4+T5+T6+T8>T2(max)=200ms @ Oms < T18
Notes:

1. When the power supply VDD is 0V, keep the level of input signals on
the low or keep high impedance.
2. Backlight sequence is reference.

@ _wwwieaoreoisparcon
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11.0 Connector Description

Physical interface is described as for the connector on LCD.
These connectors are capable of accommodating the following signals and will
be following components.

111 TFT LCD
Connector Name /Description For Signal Connector
Manufacturer uJu
Type/ Part Number IS050-L30B-C10
Mating housing/ Part Number I-PEX 20454-030
— Q WWW.LEADTEKDISPLAY.COM
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12.0 EDID Table

00 00 0 0
01 FF 255 255
02 FF 255 255
03 FF 255 255
04 Header FF >cc >cc EDID Header
05 FF 255 255
06 FF 255 255
07 00 0 0
08 ID Manufacturer 09 9 _
09 Name E5 229 Holz 1= 50k
0A 7A 122 _
0B ID Product Code 09 9 2426 ID = 2426
0C 00 0 0
0D . . 00 0 0
OF 32-bit serial No. 00 0 0
OF 00 0 0
Week of
10 manufacture 1B 27 27
Year of .
11 Manufacture 1E 30 | 2020 Manufactured in 2088
EDID Structure
12 Ver. 01 1 1 EDID Ver 1.0
13 EDID revision # 04 4 4 EDID Rev. 0.4
Video input . .
14 definition AS 165 ) Video Signal Interface
15 Max H image size 1F 31 31 31cm (Approx)
16 Max V image size 11 17 17 17cm (Approx)
17 Display Gamma 78 120 2.2 Gamma curve = 2.2
18 Feature support 02 2 - Feature Support
Red/Green low .
19 bits FE 255 ) Red / Green Low Bits
Blue/White low . .
1A bits 35 53 ) Blue / White Low Bits
1B Red x high bits A7 167 0.655 Red (x) = 10100111 (0.655)
1C Red y high bits 56 86 0.339 Red (y) = 01010110 (0.339)
1D Green x high bits 50 80 0.315 Green (x) = 01010000 (0.315)
1E Green y high bits 9F 159 0.624 Green (y) = 10011111 (0.624)
1F Blue x high bits 27 39 0.152 Blue (x) = 00100111 (0.152)
20 BLue y high bits OE 14 0.058 Blue (y) = 00001110 (0.058)
21 White x high bits 50 80 0.313 White (x) = 01010000 (0.313)
22 White y high bits 54 84 0.329 White (y) = 01010100 (0.329)
Established timing
23 1 00 0 -
Established timing .
24 2 00 0 -
Established timing
25 3 00 0 -
— © _wwicrorexnispiarcon
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13.0 EDID Table
26 Standaﬁ timing 01 1 Not Used
27 01 1
28 Standa;cétlmmg 01 1 Not Used
29 01 1
2A Standa;d3 timing 01 1 Not Used
2B 01 1
2C Standa;titlmmg 01 1 Not Used
2D 01 1
2E Standaq:ﬁcfl_> timing 01 1 Not Used
2F 01 1
30 Standa;cétlmmg 01 1 Not Used
31 01 1
32 Standa;c;tlmlng 01 1 Not Used
33 01 1
34 Standa;dstlmmg 01 1 Not Used
35 01 1
4 ol Loz 147.8 147.84MHz Main clock
37 39 57
38 80 128 1920 Hor Active = 1920
39 18 24 280 Hor Blanking = 280
3A 71 113 = 4 bits of Hor. Active + 4 bits of Hor. Blanking
3B 38 56 1080 Ver Active = 1080
3C 28 40 40 Ver Blanking = 40
3D 40 64 - 4 bits of Ver. Active + 4 bits of Ver. Blanking
3E . .Deta|led. 30 48 48 Hor Sync Offset = 48
timing/monitor )
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 35 53 309 Horizontal Image Size = 309 mm (Low 8 bits)
43 AE 174 174 Vertical Image Size = 174 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)
16 00 0 0 Vertical Border (Lines)
47 1A 26 - Detailed timing Definition
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14.0 EDID Table

DISPLAY SMART LIFE

48 00 0 0.0 i

49 00 0

4A 00 0 -

4B 00 0 -

4C 00 0 - -

4D 00 0 0 -

AE 00 0 0 -

AF " 00 0 - -

20 timi[r)\gt/ar];gnitor 8o 0 0 -

o1 descriptor #2 00 0 0 .

52 00 0 0 -

53 00 0 0 -

54 00 0 0 .

55 00 0 0 .

56 00 0 - -

57 00 0 0 -

58 00 0 0 .

59 00 0 - -

o o 0 Indicates descriptor #3 is a display Descriptor
5B 00 0

5C 00 0 Reserved
5D FE 254 Tag: ASCII String
oE 00 0 Reserved
5F 42 66 B

60 4F 79 @)

61 " 45 69 E

L timiagt/arlrlwgnitor el =

63 descriptor #3 43 67 C

64 51 81 Q

65 0A 10 Manufacture name : BOECQ
66 20 32

67 20 32

68 20 32

69 20 32

6A 20 32

6B 20 32
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1.EDID custom information not required

oC o L Indicates descriptor #4 is a display Descriptor
6D 00 0
6E 00 0 Reserved
6F FE 254 Tag: ASCII String
70 00 0 Reserved
71 4E 78 Q
72 56 86 \Y
73 31 49 1
-4 . .Detalled. 34 52 5
timing/monitor
75 descriptor #4 30 48 6
76 46 70 F
Model name : QV156FHM-N81
77 48 72 H
78 4D 77 B
79 2D 45 -
7A 4E 78 N
7B 36 54 8
7C 35 53 1
7D 0A 10
7E Extension flag 00 0 1 Extension flag
7F Checksum FA 250 - Checksum
Notes:

SALES@LEADTEKDISPLAY.COM
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16. Reliability test items

No. Test Item Test Condition Notes
1 High Temp. Storage +80°C / 48H 1. Functional test isOK.
2 Low Temp. Storage -30°C / 48H Missing Segment,short,
: : unclear segment

3 High Tempe. Operating +70°C / 48H non-display,display abnormally
4 Low Tempe. Operating -20°C / 48H and liquid crystal leakare

High Temperature un-allowed.
5 . 50°C x 90%RH /48H

/Humidity storage 2. No low

temperature bubbles,end seal

Static state, -20°C (30min) ~60°C | loose andfall, frame rainbow.

6 | Thermal and cold shock )
(30min), 50 cycles

+ 2KV,Human Body Mode, 150pF/330Q;
14KV, Air Mode, 150pF/330Q;

7 ESD test

Note: All tests above are practiced at module type.

There is no display function NG issue occurred, All the cosmetic specification is judged before the reliability
stress.
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17.0 General Precaution

17.1 Use Restriction

This product is not authorized for use in life supporting systems, aircraft navigation control systems, military
systems and any other application where performance failure could be life-threatening or otherwise
catastrophic.

17.2 Asembly Precaytton

1. Please use the mounting hole on the module side in installing and do not bending or
wrenching LCD in assembling. And please do not drop, bend or twist LCD module in
handling.

2+ Please design display housing in accordance with the following guide lines.

3. Housing case must be destined carefully so as not to put stresses on LCD all sides and
not to wrench module. The stresses may cause non-uniformity even if

there is no non-uniformity statically.

4. Keep sufficient clearance between LCD module back surface and housing when the
LCD module is mounted. The clearance in the design is recommended

taking into account the tolerance of LCD module thickness and mounting

structure height on the housing.

5. Please do not push or scratch LCD panel surface with any-thing hard. And do not soil
LCD panel surface by touching with bare hands. ( Polarizer film, surface of LCD

panel is easy to be flawed.)

6. Please do not press any parts on the rear side such as source IC, gate IC, and FPC
during handling LCD module. If pressing rear part is unavoidable, handle the LCD

module with care not to damage them.

7+ Please wipe out LCD panel surface with absorbent cotton or soft cloth in case of it being
soiled.

8. Please wipe out drops of adhesives like saliva and water on LCD panel surface
immediately. They might damage to cause panel surface variation and color change. 11.2.7
Please do not take a LCD module to pieces and reconstruct it. Resolving and reconstructing
modules may cause them not to work well.

17.3 Disassembling or Modification

Do not disassemble or modify the module. It may damage sensitive parts inside LCD
module, and may cause scratches or dust on the display. Leadtek does not warrant the
module, if customers disassemble or modify the module.

17.4 Breakage of LCD Panel

1+ If LCD panel is broken and liquid crystal spills out, do not ingest or inhale liquid crystal,
and do not contact liquid crystal with skin.

2. If liquid crystal contacts mouth or eyes, rinse out with water immediately.

3. [If liquid crystal contacts skin or cloths, wash it off immediately with alcohol and rinse
thoroughly with water.

4. Handle carefully with chips of glass that may cause injury, when the glass is broken.
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17.5 Absolute Maximum Ratings and Power Protection Circuit

1. Do not exceed the absolute maximum rating values, such as the supply voltage
variation, input voltage variation, variation in parts’ parameters, environmental temperature,
etc., otherwise LCD module may be damaged.

2. Please do not leave LCD module in the environment of high humidity and high
temperature for a long time.

3. It's recommended employing protection circuit for power supply.

11.6 Operation

1+ Do not touch, push or rub the polarizer with anything harder than HB pencil lead.Use
fingerstalls of soft gloves in order to keep clean display quality, when persons handle

the LCD module for incoming inspection or assembly.

2. When the surface is dusty, please wipe gently with absorbent cotton or other soft
material.

3 - Wipe off saliva or water drops as soon as possible. If saliva or water drops contact with
polarizer for a long time, they may causes deformation or color fading.

4 . When cleaning the adhesives, please use absorbent cotton wetted with a little
petroleum benzine or other adequate solvent.

17.6 Static Electricity

1+ Protection film must remove very slowly from the surface of LCD module to prevent
from electrostatic occurrence.

2. Because LCD module uses CMOS-IC on TFT-LCD panel, it is very weak to
electrostatic discharge. Please be careful with electrostatic discharge.

3 + Persons who handle the module should be grounded through adequate methods.

17.7 Disposal

When disposing LCD module, obey the local environmental regulations.

17.8 OTHERS

1. Astrong incident light into LCD panel might cause display characteristics' changing
inferior because of polarizer film, color filter, and other materials becoming inferior.

Please do not expose LCD module direct sunlight land strong UV rays.

2. Please pay attention to a panel side of LCD module not to contact with other materials
in preserving it alone.

3. For the packaging box, please pay attention to the followings:

4. Packaging box and inner case for LCD are designed to protect the LCDs from the
damage or scratching during transportation. Please do not open except

picking LCDs up from the box.

5. Please do not pile them up more than 6 boxes. (They are not designed so.) And
please do not turn over.

6. Please handle packaging box with care not to give them sudden shock and vibrations.
And also please do not throw them up.

7+ Packing box and inner case for LCDs are made of cardboard. So please pay attention
not to get them wet. (Such like keeping them in high humidity or wet

place can occur getting them wet.)

18.0 Packing form-TBD
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LEADTEK DisPLAY Shenzhen Leadtek Electronics Co.,Ltd

Incoming Inspection Standards

RS 35 b 14

Model No. / F=ih%54%5:  Applies More than 15.6 Inches Touch Display Screen
Updated Date /A20H HBi:  2022-05-20

Version / JR AK: A0

Customer confirmation :

Record of Revision M&1] & [

Version /fit4s Revision Record &1T N & Reviser /&3] N\ | Revision Date /11T H 1}

Vo T & / Starting Green 2022.05.20
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1.Scope of application /i F i .
This document shall be applied to more than 10.0 inches touch display screen.
ARG FF5.5~10.0 ~FHil# 2R B

2.Inspection conditions and environment /6 46 55 1F 537 55

2. 1 Inspection Conditions /456 25 1F
(1) Inspection Distance /A M #F &5 : 35cm £5¢m.
(2) Check time /4G 56 FiJ [H] -
Displays performance test /Il : 3~5S/Image, Cosmetic Inspection /# WS 5:12~158S.
(3) Check the viewing angle /46 56 A1 1 :
Light-on Inspection Angle /55 %] K36 f . +£45°.
Cosmetic Inspection Angle /7ML 36 F . +45°.

Eye position /HE fif {7 &

p— —_

Ly
i

Light-ory/inspection

KT A
30cmt40cm
45°

90° y

(Perpendicular to LCD panel surface /it F. - LCDZR [f)

2.2 Inspection environment /£ 46 P8 154

Ambient Temperature

I fEE 25°C+5°C
Ambient Humidity
R RE 55+5%RH
Cosmetic Inspection
Ambient ARG B 800-1000 Lux
[Mlumination

Functional Inspection

o
=

554 ST R 200~300Lux

2.3 Sampling Conditions /A 254+

(1) Quantity to be inspected /{lt 5 : Quantity of shipment lot per model /¥.{/Ciz 1% B — A5 H &

WWW.LEADTEKDISPLAY.COM [)j ® ALES@LEADTEKDISPLAY.COM
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(2) Sampling method /HHiFf 77 7%

GB/T 2828.1- 2003

: Yl Normal Inspection Single Samplin
Sampling Plan /A#FE 1% b ) SnEe Samping
IER R . B R

General inspection level: Tl

— MR IR K gk
. > /7
Major Defect /3= ELE [ 0.65

AQL

Minor Defect /X E i [ 10

(3) The classification of Major(MA) and Minor(MI) defects is shown as “3.1 Classification of defects” .
FHR(MA) K RER(MID TE T3 18k B 70 2K,
3.Terms And Definitions /A& F1E X
3.1 Classification of defects / Hftfg 7738
(1) Major defects /= EHRFf:

A major defect is a defect that is likely to result in failure, or to reduce materially the usability of the product for
its intended purpose .
A B i Ty B8 R D 7 i m] A R R

(2) Minor defects /X ELH[F:

It will not cause the product to fail and reduce the defects in the effective use and operation of the product.
ANe BB i D BE R RN 7 i 8 288 5 154 A SR

3.2 Point defects /55 R B -

The size of the point defect is defined by the diameter D, and the average diameter of the defect is

D=1/2 (W+L) .

IR R B B RN R EAR D LR, SREE T2 ELAR D=1/2(W+L).

3.3 Linear defects /Z& IR G :

When defect size L=2W,the defect count as liner type defect.Size of linear defect is defined by length ( L) and

the maximum width (W).

HRFE RS L=2W I, RO EIREREE,  AtREREE R R (L) AECRTERE (W) 5 .

WWW.LEADTEKDISPLAY.COM [)j SALES@LEADTEKDISPLAY.COM

© X DiSPLAY




worermser Shenzhen Leadtek Electronics Co.,Ltd DISPLAY SMART LIFE

3.4 LCD sub-pixel dot /LCD T4 2 15
(1) Definition /7€ 3 : The point defect area is greater than 50% of the LCD sub-pixel area, and is visible
through ND5% filter masking .

TR AT AR T 50% LCD 7B & H AR, HiZid ND5%3 ot /& w] I
(2) The drawing of 1/2 area sub-pixel definition / 1/2 THIFH T4 & & L4 KE:

The 1/2 area sub-pixel can be defined as below one or more of specific shapes

1/2 TR TR 2 AT LUE O — A e AR e IR

SU4ANC "N

3.5 Small bright dot /4R 5
Point defects smaller than "LCD sub-pixels" /7N T “LCD-F14 & &7 1) s B .

(Ratioof ZoneIto Zone O /1 X 5 O X Ebfl: 1: 2: 1D
L4 £ § |44
(1] | ) Area |

| Area

3.6 ND filter inspection method /ND- HJ45 46 7574«

Hold the ND filter about Scm above the display area, with your eyes 30-40cm away from the panel, and observe for

2~3 seconds.

EBRXIR 7 KZ) Sem Ab4E(E ND kK, HREEEE B MR 30-40cm, M %<2~3 F5.

HD Filter 120-40 em

|'.|J|||a| Scm

3.7 Any FPC surface problems that do not leak copper on the surface and do not cause functional failure are acceptable.

AEAT FPC R I8, 1 oK 55 H AN AN i BRI BE 2R R T AR 32

3.8 Extraneous substances that can be wiped out , like Finger point,Particles are not considered as a defect .

A DA T3 R I AL BREE (TR ED, AR

LEADTEX DISPLAY
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3.9 Defects that can be covered by the material and are not visible in appearance are not considered defects.

RERIAH R

3.10 Panel damage /[ B #5473 :

Glass damage outside the AA display area that does not affect the effective wiring is acceptable.

o HNEANRT I R R RE AN SR A

AA BIRIXIE VAN BEEIRT,  ANFEMIAT R B AL R AR AZ .

3.11 Issues not specified or defined in this acceptance standard shall be handled through friendly negotiation between

the two parties.

A SR E A AR R BE SCIR IR, U5 ARG e AR 2.

4. Inspection standards /5 36 Fr 1

4.1 Structural Dimensions /48 4 ]~ Hi k%

Serial Measurement items /il & i H Specification /F%
Number Remark /#47E
=
2 4Bk /Name Unit /HA7 Tolerance /A%
; g on: L Please refer to the product
| Outside d1mens10£1. Length mm /ZEK 0.15mm~0.30mm p
NI S specification for detailed
) Outside cjli.mﬂe‘rfsgl:: Width mm /ZEK 0.15mm~0.30mm dimensions and tolerances
PR TEAR RO AR AN 221
3 Outside dlmensmn; Thickness mm /22K 0.30mm-~0.50mm S R
FGF: &
4.2 Appearance Inspection Specification /&ML AR A%
(D: diameter, W : width, L : length, N: quantityy, DS: spacing)
Inspection area Inspection items Inspection specifications Defect category
56 X 35 Ry H K I6 RS RS
Wire(on Array) Can’t be damaged MA
2R % ANREA
Glass Chipping/corner . . .
breaking Can’t affect the effective lines and functions MA
B s Ah /E/ M NI
ﬁﬂﬁj Hﬂlﬂ/ﬁﬂi% = ﬁﬁ)&%%* jJ
Edge There must be no extensional cracks MA
1A% ANTT A E AL
Silicone coating The height must not exceed the LCD CF surface MI
Silicone FERS IS A I EA BRI LCD CFH
R Glue overflow Can’t cover FPC, POL, etc MI
it g ANRef 5 FIFPC. POL%:

HALES@LEADTEKDISPLAY.COM
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Inspection area Inspection items Inspection specifications Defect category
Forga [X 45 Fore: i H Torga K BRI )
Appearance Scratches or injuries are not allowed to cause
S copper exposure o MI
KI5 AR AS Fu VR AR TH H I
Component Can’t be damaged and lack MA
PCBA I 0 ANEES AR
Goldfinger oxidation | Not a‘llowed MI
- STHAN | Fawr
Connection status The connection must be accurate and stable MA
Conector BRI AP R it
i g B Break Not allowed
R e R MA
Soldering,: false
soldering/tinning/tin | Not allowed MA
beads A NE
BEEG Bk
1. W<0.10mm; L<5mm, Ignore (ZH%)
Seratches 2. 0.10mm<W<<0.15mm ; L<5mm ; N<5; DS
3. 0.15mm<<W; 5mm<<L, Notallowable
(AR
Dent 1. D<0.25mm, Ignore (ZH%)
[, Ef 2. 025mm<D<0.50mm; N<5; DS=10mm MI
3. 0.50mm<D, Not allowable (/f3¥F)
Bubbles 1. D<0.25mm, Ignore (ZH%)
=1 2. 025mm<D<0.50mm; N<5; DS=10mm MI
3. 0.50mm<D, Notallowable (/A~F¥F)
Point defects 1. D<0.25mm, Ignore (ZH%)
R B 2. 025mm<D<=0.50mm; N<35; DS=10mm MI
3. 0.50mm<D, Not allowable (/AF¥F)
1. Within 1/2BM of the display area, it is not
POL allowed ‘
(i1 Edge bubbles m/T[:E;’]\ 1/2BM Eiﬂiw ) ?FfBItF MI
WS 2. The display area is 1/2 outside the BM area, and
it is not controlled
EORXAESM2BMIX S LLAR, A
Dirty/watermarked No dirt/wa_ter lines/finger marks are allowed, and
W57 Ef must jbe WII‘)E‘:(E clean o MI
AFOFA NS K ENFARET, FUEHE$ 7]
Warping Not allowed
] AT M
It is necessary to completely cover the display area
Attaching offset outward, within the !/2BM area, or without leaking
Ty POL edges aftel TP /15 attached ‘ MI
i TC AR R XAEAR . 1/2BMIX AN Bl &
TPFTé‘tHfM%%ﬁ‘G}#iﬂé%
Mixing different types of POL or not using POL as
Mixture required by the BOM, not allowed
Lk RAVHRMR R S opoLsckBonm ke | MA
POL
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Inspection area Inspection items Inspection specifications Defect category
For g [X 45 Fore: i H R A AS RN
Point defects 1. D<0.25mm, Ignore (ZH%)
SRR B 2. 0.25mm<D<c0.50mm; N<S5; DS‘B 10mm MI
3. 0.50mm<D, Not allowable (AF¥F)
1. W<0.10mm; L<5mm, Ignore (ZH%)
2. 0.10mm<W<<0.15mm ; L<5mm ; N<5 ;DS
=10mm
Scratches
_‘Z‘Mﬁ 3. 0.15mm<<W; 5mm<<L, Notallowable MI
(A fVF)
4. There is a feeling scratch, Not allowable
AR, AfuPF
1. Product front /= f IE [ : Edge and corner
Edgescgzcli{:grners chipping is not allowed i ffi J 1A L MI
A8/ 2. Product back /= i 15 [H:
TP&CG X< 0.5,Y<0.5, Z<1/2T; N<5; DS=10mm
Silk screen The silk screen is clear, complete and correct MI
22 Ef LZENEMT . BRI IEH
Dirty Non-wipeable dirt, not allowed MI
J5 AHEEHIES, ARYF
Broken Not allowable
i A st -
Ink c;glﬂaée%ratlon AE>1, Not allowable (AFR¥F) MI
Cover pinholes 1. D<0.20mm ,N<5,DS=10mm, ﬂ19wable
e 2. D>0.20mm, intensive pinholes C(ZEHMI4EFFL MI
) , Notallowable (A ¥F)
IR holes Dirt, deviation, color difference, etc. are not
IRFL allow‘ed . y ‘ MI
ARV Wb, RS
Backlight separation | Not allowable MI
WHAE | SR
Deformation of rubber Use the p_lug gauge 0.3mm on the flat surface and
iron and rubber frame | ononaP M and judge NG % o PR TETAA MI
Wekk . AR ?ESFEL@ﬁH FEMO3mm ML &, RERIEH
ENG
The iron frame is
oxidized and not Not allowable
tightened AU MI
BRHEEAL. RAK
Backlight sticky solder
BL beagds, glue?/etc Not a‘llowable MI
W | wEsssk. ms | DT
The Inkjet coding is clear and complete, the
Lnkjet coding , barcode and QR code can be scanned normally, and
Barcode , QR code | the content and format match MI
WAL/ R — ehy | WEADTE M SR SR AR E] IR A,
AR AT
Accessories (protective
film, double-sided .. L ..
tape, insulating Defects such as missing pastes, sticking deviations,
adhesive, etc.) defec:[s, aqd fractures are npt allowedk MI
R HBEIRE

..............
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4.3 Electrical test specifications /H {416 25 FUR%
(D : diameter, W : width, L : length, N : quantity, DS: spacing)

Inspection items Inspection specifications Defect category
Fer e i H K I RS
. 1. D<0.25mm, Ignore (ZH%)
Glass ggiggpg/zgik SPOS | 0. 25mm<D=<0.50mm: N<5; DS=10mm MI
3. 0.50mm<D, Not allowable (/¥
Mura Use ND5% filter mask‘ing, visual invisibility is OK, 200~300Lux MI
fEFIND5 % 55,  HAA R IWLEIHO0K, 200~300Lux
Small bright dot Use ND5% filter masking, visual invisibility is OK MI
AT A fEHINDS %55, HAAT] WEI 0K
1. Use ND5% filter masking, visual invisibility is OK
Light leakage fEHNDS%i# 55, H AT ILEIOK MI
=P 2. If necessary, sign off on the sample
WER, SRR ERE
. . 1. D<0.25mm, Ignore C(ZH&)
BaCkliﬁgb};fﬁig//gﬁe 4o | 025mm<D<0.50mm; N<5; DS=10mm MI
3. 0.50mm<D, Notallowable (ASFH)
. ’ ‘ 1. W<0.10mm; L<5mm, Ignore (ZH%)
Linear foreign bodies < - MI
gz}lj:%&% (E%%%%) 2. 0.10mm<W<=<.0.15mm ; L<5mm ; N<5; ; DS=10mm
3. 0.15mm<W; Smm< L, Not allowable <T V)
Black/White Print Use ND5% filter masking, visual invisibility is OK MI
RREN/HE i FANDS Yol i, H A AT LRI HOK
The display is uneven Use ND5% filter masking, visual invisibility is OK MI
N EE| fEHIND5 %t 55,  H A ] JE NOK
The brightness is uneven Brightness uniformity <<85.0%, Not allowable MI
SEEAN S S SIE<85.0%, AR
Displacement of the Not allowable
membrane T MI
A s
Interference
pattern/Newtonian pattern I%I:o;;ltlFowable MI
FH LU AL '
Display abnormal Not allowable MA
BIR W ARV
No display Not allowable MA
TSR A
Line/Missing Drawing Not allowable MA
SOk /R A
Splash screen Not allowable MA
I\ B A TuTF
LCD grid Not allowable
LCDM 4% AN MA
Afterimage Not allowable
B NG MA
Wrong Viewing angle Not allowable MA
RS IR AACVF
No touch Not allowable A
Tt NG M
Touch the jump point Not allowable MA
Ak s ARV
Not sensitive Not allowable
Al A R N MA
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Disclaimer

ALL PRODUCTS, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT NOTICE
TO IMPROVE RELIABILITY, FUNCTION OR DESIGN OR OTHERWISE.

Texim Europe B.V. its affiliates, agents, and employees, and all persons acting on its or their behalf
(collectively, “Texim”), disclaim any and all liability for any errors, inaccuracies or incompleteness

contained in any datasheet or in any other disclosure relating to any product.

Texim makes no warranty, representation or guarantee regarding the suitability of the products for
any particular purpose or the continuing production of any product.

It is the customer’s responsibility to validate that a particular product with the properties described
in the product specification is suitable for use in a particular application.

Parameters provided in datasheets and / or specifications may vary in different applications and
performance may vary over time.

All operating parameters, including typical parameters, must be validated for each customer
application by the customer’s technical experts.

Please contact us if you have any questions about the contents of the datasheet.

This may not be the latest version of the datasheet. Please check with us if a later version is
available.

Distributed by www.texim-europe.com




Texim Europe - contact details

The Netherlands

Elektrostraat 17
NL-7483 PG Haaksbergen

T: +31(0)53 5733333
E: nl@texim-europe.com

Germany

Martin-Kollar-Strasse 9
D-81829 Miinchen

T: +49 (0)89 436 086-0
E: muenchen@texim-europe.com

Belgium

Zuiderlaan 14, box 10
B-1731 Zellik

T:+32(0)2 4620100
E: belgium@texim-europe.com

Austria

Warwitzstrasse 9
A-5020 Salzburg

T: +43 (0)662 216 026
E: austria@texim-europe.com

Headquarters & Warehouse

Elektrostraat 17

NL-7483 PG Haaksbergen

The Netherlands

T: +31(0)53573 3333
E: info@texim-europe.com
Homepage: www.texim-europe.com

UK & Ireland

St Mary's House, Church Lane
Carlton Le Moorland
Lincoln LN5 9HS

T: +44(0)1522 789 555
E: uk@texim-europe.com

Nordic

Stockholmsgade 45
2100 Copenhagen

T: +45 88 20 26 30
E: nordic@texim-europe.com

www.texim-europe.com

Germany

Bahnhofstrasse 92
D-25451 Quickborn

T: +49 (0)4106 627 07-0
E: germany@texim-europe.com

Italy
Martin-Kollar-Strasse 9
D-81829 Miinchen

T: +49 (0)89 436 086-0
E: italy@texim-europe.com

A TKH TECHNOLOGY COMPANY £
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