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1. General Specifications

1.1 LCM General Information

Item Specification Unit
LCD Size 15.6 inch
Number of Pixels 1920 (H) RGB x 1080 (V) pixels
Display Mode Normally Black -
Viewing Direction Free o’ clock
Interface EDP -
Display Colors 16.7M colors
Outline Dimension 360.00 (H) x 212.30 (V) x 5.70 (D) mm
Active Area 344.16 (H) x 193.59 (V) mm
Pixel Pitch 0.1792 (H) x 0.1792 (V) mm
Driver IC - -
Operation Temperature -20~70 C
Storage Temperature -30~80 C
Note1:Requirements on environmental protection RoHS compliant.
2. Absolute Maximum Ratings
Item Symbol MIN. MAX. Unit Note
Analog Supply voltage VDD -0.3 5.0 Vv Note 1

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.

Web: www.cdtech-lcd.com
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3. Elecrical Characteristics

3.1 Recommended Operating Condition for TFT LCD

Item Symbol Min. Typ. Max. Unit Note
Analog Supply voltage VCCS 3.0 3.3 3.6 \%
Analog supply current Ivees TBD mA VCCS=3.3V
Logic input voltage VIH 0.7*VCCS VCCS \
VIL GND 0.3*VCCS \Y
3.2 Recommended Driving Condition for Backlight
Item Symbol Min. Typ. Max. Unit Note
Driving Current IF 450 mA
Driving Voltage VE 27 33 \%
Power consumption WeL 12.15 14.85 W
LED Life-Time N/A 50,000 Hours Ta=25C
Note 1

Note 1:LED lifetime is defined as the module brightness decay 50% of original brightness at Ta=25 degree,
typical current.

Note 2:LED circuit :

ik ha” arh A arar D
IRIR KRR KRR N
IRIR KRR KRR N
IR AR RO RN
IR AR RO R KN
SRR AR KRR KN
SRR AR ROA RN
IR R KRR KRR N
IRIR KRR KRR N
IR KR RO R KN
LED+
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4. Interface Pin Assignment

4.1 LCM Pin Assignment

No. Symbol Description
1 NC No connection
2 GND Ground
3 ML1- EDP RX channel 1 negative
4 ML1+ EDP RX channel 1 positive
5 GND Ground
6 MLO- EDP RX channel 0 negative
7 MLO+ EDP RX channel 0 positive
8 GND Ground
9 AUX+ EDP AUX CH positive
10 AUX- EDP AUX CH negative
11 GND Ground

12 VCCS_3.3V

Power Supply 3.3V (typ.)

13 VCCS_3.3V

Power Supply 3.3V (typ.)

14 NC No connection
15 GND Ground

16 GND Ground

17 HPD Hot plug detect output
18 NC No connection
19 NC No connection
20 NC No connection
21 NC No connection
22 NC No connection
23 NC No connection
24 NC No connection
25 NC No connection
26 NC No connection
27 NC No connection
28 NC No connection
29 NC No connection
30 NC No connection

Web: www.cdtech-lcd.com
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5. Interface Characteristics

5.1 AC Characteristics
5.1.1 Display Port Interface

Farameter Symbal win Typ Max L nit MNotes
Lifferential Signal Common Mode
Voltage(MainLink and AUX) VCM 0 2 v (1)
ALY AC Coupling Capacitor C_AUX Saurce 75 200 nF (2]
Wain Link AC Coupling Capacitor| © ML _source 75 200 nk (3]

Mote (1) Display port interface related AC coupled signals should follow VESA DisplayPort Standard Version?. |
Revision 1a and VESA Embedded DisplayPortt Standard Version 1.2, There are many optional items
described in eDP1.2. If some optional iterm is requested, please contact us.

T e

i T ¥ Y
1""IIC"""h"““““X““““X“" [Viol
Vi L, f r

Single Ended- R

{2} Recommended gDP AUX Channeltopology is as below and the ALK AC Coupling Capacitor
(C_Auw_Source) should be placed onthe source device..

1 1
1 1
C_Ruy_Source | I T
. ¥ ! AL CH N , 1 I~
e T — A L ’ I .
3 . '2"'_' Ti : 1 el _Fo | =0 ahms A Ch
Aux Ch — | : o kB L
! Tx e VAL CH P &0 ahes Rx !
| - 1 11
L I g | s
C_Aux_Sowrce | | .
— . AUR! Ch| e Sink - Au: th*—h
- X Connector  Connector 2
{3} RecommendedMainLink Channeltopology is as below andthe Main Link AC Coupling
Capacitor (C_ML_Source) should be placed on the source device.
c L ; ! &
C_ML_Seurce T €_ML_Sink .
- by == 1] B
b o ir . : e [P i -
T . 00 ohnm3 . H H — A B anms H .
X : H ) 4 —
- B0 onEs s AU CH P -]
|- = 11
L1 T LR
C ML Sauree | | C_ML_Sink
Source Sink

Cennmcion Connector

{4} The source device should pass the test criteria described in DisplavPort Compliance Test Specification(CTS)
11
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5.1.2 Color Data Input Assignment
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5.1.3 Display Timing Specifications

The input signaltiming specifications are shown as the following table andtiming diagram.
Refresh rate GOHz

Signal lterm Symbaol Mliru. Typ k=i Linit Mote
DCLK Frequency 14TE 1916 [ 15284 (15404 | MHZ -
i Yertical Total Time 1L ?EEI 1132 1 138 TH_ -
wertical Acthve Display Perlod ™D 1020 1080 1050 TH -
wertical Active Blanking Period ™B T-TWD| 52 T™-TWD TH -
i Horzortal Total Time TH | 2240 | 2250 | 2260 | Te :
Horzontal Active Display Period THD 1920 1920 1920 Tc -
Horizontal Actrve Blanking Feriod THE TH-THD| 330 | TH-THD Tc -

Refresh rate 50Hz (Power Saving Mode}

Signal Itermn Symbal Ml Typ. | Max Uit M ote
DLk Freqguency 1Tc 126,35 (1273512835 | MHz -
Wertical Total Time 14 1128 1132 | 1136 TH <
Vertical Active Display Period ™D 1080 020 | 1080 TH -
Wertica Active Blanking Period ™B [TW-TVD| 52 |TV-TVWD| TH -
DE Haorzantal Tota Time TH 2240 | 2250 | 2260 Tc -
Horizontal Active Display Period THL 1920 | 1920 | 1920 Tc -
Horizontal Active Blanking Period THEB |TH-THD| 330 |TH-THD TC -

Refreshrate 50Hz (Power Saving Mode)

signal Item Syl Mlin. Typ. k= Uit M ote
(] Freguency 1/Tc 1213 1222612322 | MHZ -
Wertical Total Time 1k 1128 1132 1136 TH -
Vertical Active Display Period ™D 1080 1080 | 1080 TH -
Yerticd Active Blanking Period ™B |ITVTVD| 52 |TV-TVD| TH -
s Horzantal Tota Time TH 2240 | 2250 | 2260 TC -
Horizontal Active Display Perod THD 1920 1920 | 1920 Tc -
Horizontal Active Blanking Period THE |TH-THD| 330 |TH-THD TC -

Mote (1) The panel can operate at G0Hz normal mode and power saving mode, respectively. All reliability tests
are based on specific timing of 60Hz refresh rate. We can only assure the panel's electrical function
at power saving mode.

Web: www.cdtech-Icd.com E-mail: sales@cdtech-Icd.com 9/19
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[l

INPUT SIGNAL TIMING DI&AGRAM

Tw

- Tt f-\ =|
i TH

PeLk LLAML_MUL (ULALLLAL FUUL [I I
— |l THo .l

v

| -'

5.2 Power On/Off Sequence
Power Off Restart

Power On
T o
0% a0%
-P ower Supply gy 10% | 0% 10%
for LCD, ¥GC5 H
e
t12

110

—_— i) |— %

-eDF Display Black Viden Video from Source | Black Video

-HFD from Sink 0y

-A L Channel AlY Channel Operational
— {4 [ —| {7 |
i Link "
-Main Link Data oo Idle Valid Video Data Idle or off
Training
. e e o |
ta t6 o 9

Web: www.cdtech-lcd.com E-mail: sales@cdtech-lcd.com 10/19
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Timing Specifications:

Regd Value

Parameter

Description

hin

Pl

Linit

Motes

t1

Power rail nse time, 10% 0 90%

Source

0.5

10

ms3

t2

Delay from LCD VCCS to black
videD generatlon

Sink

200

ms

Automatic Black Video
generalion prevents
dispkay noise until valid
video data s recened
from the Source (see
Motes 2 and 3 below)

t3

Delay from LCD VCCS to HPD
high

Sink

200

ms

Sink ALK Channel
must be operational
upon HFD high {see
Mote:d below )

Delay from HPD high to link
training initialzaton

Source

200

ms

Allowes Tor Source to
read Link capability and
inflizlize

Link training duration

Source

500

ms

Dependant on Source
link training protocol

L&

Link idle

Source

300

ms

Win accounts for
required BS-1dle
pattern. Maz allows Tar
Source frame
synchronization

t7

Crelay from valid video data from
Source to video on display

Sink

a0

ms

W ax v alle allowsfor
Sinktovalidale video
data and timing. At the
end of TV, Sinkwill
indicate the datection of
valid video data by
setting the
SIMNE_STATUS bitto
logic 1 (DPCD 00205h,
bit 03, and Sink will no
longer generate
automatic Black Video

te

Delay from wvalid video data from
Source to backlight on

Source

a0

500

Source must assura
display video |s stable
* Recommended by
IMX. To awoid garbage
Image

9

Delay from backlight off to end of
vald video data

Source

a0

200

Source must assure
backlight Is no longer
iluminated. At the end
of T4, Sinkwill indicate
the detection of no valid
wideo data by safting
the SikE_STATLIS hit
to lagic 0 (DPCD
002080, kit 0, and Sink
will automaticalky
display Black Video.
(See Motes Z and 3
bl

= Recommeanded by
IM#. To avoid garbage
image

t10

Delay from end of valld video data
from Source to power off

SOLice

500

ms

Black video will be
dispiayed after
receiving idle or off
signals from Source

11

WZCS power ral fall ime, 20% o
10%

Source

0.5

10

See Note 5 below

Web: www.cdtech-lcd.com

E-mail: sales@cdtech-Icd.com
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a2

| t12 | WCCS Power of time | Source | 500 | - | ms | - |

Mote (1) Flease don't plug or unplug the interface cable when systemis turned on.

Mote (2) The Sink must include the ability to automatically generate Black Video autonomoushy. The Sink must
automatically enable Black Video under the following conditions:

- Upon LCD WCCS power-on (within T2 max)
- Whenthe “NoVideoStreamn Flag” (VB-ID Bit 3) is received from the Source (at the end of T9)

Mote (3) The Sink may implement the ability to disable the automatic Black Video function, as describedin Mote (2],
above, forsystem development and debugging purposes.

Mote (4) The Sink must support ALK Channel polling by the Source immediately following LCD YWCCS power-on
without causing damage to the Sink device (the Source can re-try if the Sink is not ready). The Sink must be
able to response to an AUX Channel transaction with the time specified within T3 max.

_Mote (5) The VCCS power railis recommended to rise andfall linearly. If not, please contact us to conduct risk

assessment

Web: www.cdtech-Icd.com E-mail: sales@cdtech-Icd.com 12/19
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6. Optical Specifications

Item Symbol Condition Min. | Typ. | Max. | Unit Note
or ®=90°(12 o’clock) 80 85 - deg Note?2
Viewing Angle O ®=270°(6 o’clock) 80 85 - deg Note2
(CR210)
B/L ON oL ®=180°(9 o’clock) 80 85 - deg Note2
Or ®=0°(3 o’clock) 80 85 - deg Note?2
Ton - 12 15 msec Note4
Response Time
Torr - 12 15 msec Note4
Note1
Contrast Ratio CR 800 1000 - -
Note3
Note1
Wx 0.284 | 0.314 | 0.344 -
Color Ch Note5
olor Chromaticity —dh=N°
Normal 6=®=0 Note1
Wy 0.331 | 0.361 | 0.391 -
Note5
Note1
Luminance L 1000 | 1200 - cd/m?
Note7
Luminance Note1
Yu 70 80 - %
Uniformity Note6
NTSC - 64 69 - % -

Note 1:Definition of optical measurement system
The optical characteristics should be measured in dark room. After 5 minutes operation, the optical properties
are measured at the center point of the LCD screen. All input terminals LCD panel must be ground when
measuring the center area of the panel.

Web: www.cdtech-lcd.com

E-mail: sales@cdtech-Icd.com
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Photo detector =)

Field

TFT-LCD Module

i LCD Panel
l Item FPhoto detector | Field
s : ﬁ Contrast Ratio
Luminance
The center of the screen Chromaticity R L
Lum Uniformity
Response Time BM-7A 27

Note 2:Definition of viewing angle range and measurement system
Viewing angle is measured at the center point of the LCD by CONOSCOPE(ergo-80).

Normal line ©=90°
8=p=0 i 12 o'clock direction
o #
.-.. !
T BE_ " h““-ll_ EF —
;_?H_./ - = ﬂvb.-\x - —
7 T B | P
_ A e s
b=180" .-;...y - - e /,.\/,./’,/ - h=
i _ Active Area .~~~
| WL Y |
7 ’.’, P
$=270"

6 o'clock direction

Fig. 1 Definition of viewing angle

Note 3: Definition of contrast ratio

Luminance with all pixels white

Luminance with all pixels black

Web: www.cdtech-lcd.com E-mail: sales@cdtech-lcd.com 14/19
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Note 4: Definition of Response time

The response time is defined as the LCD optical switching time interval between “White” state and
“Black”state. Rise time (TON) is the time between photo detector output intensity changed from
90% to 10%. And fall time (TOFF) is the time between photo detector output intensity changed from
10% to 90%.

(ﬁmite (TFT OFF) Black (TFT ON) White (TFT C}Fly
2 4 100%
3% | g0% ————
58
o 2
g 2
53 | 10% —————
) o 0%
£
o

Note 5:Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.

Note 6:Definition of Luminance Uniformity

The luminance uniformity in surface luminance is determined by measuring luminance at each test position 1
through n, and then dividing the maximum luminance of n points luminance by minimum luminance of n points
luminance. For more information see FIG.2.

16.7% 50% 83.3%
Y2 Y3 Y4

O @ © 16.7
Yo v Ys

& O © 50%
Ys Y Y

@ @ © 833

Fig. 2 Definition of points

Note 7:Definition of Luminance (Refer Fig. 2)
Surface luminance is the luminance with all pixels displaying white.
Lv = Average Surface Luminance with all white pixels(P1,P2,P3, ...... ,Pn).

Web: www.cdtech-lcd.com E-mail: sales@cdtech-lcd.com 15/19
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7. Reliability Test Items

Test Item Test Conditions
High Temperature Storage Ta= +80°C 96hrs
Low Temperature Storage Ta=-30C 96hrs
High Temperature Operation Ta=+70C 96hrs
Low Temperature Operation Ta=-207C 96hrs

High Temperature and Humidity

Ta= +60°C, 90% RH 96hrs
Storage

-30°C/30 min ~ +80°C/30 min for 20 cycles
Start with cold temperature
end with high temperature

Thermal Shock
(Non-operation)

Contact = £ 4 kV, class B

Electro Static Discharge Air=+ 8 kV, class B
R=330Q,C=150pF

Sweep: 10Hz~55Hz~10Hz
Vibration Stroke: 1.5mm

2 hrs for each direction of X .Y. Z.
60G 6ms,tX,1Y +Z

3 times for each direction

Height: 60 cm

1 corner, 3 edges, 6 surfaces

Mechanical Shock

Package Drop Test

Notes: The test result shall be evaluated after the sample has been left at room temperature and humidity for
2 hours without load. No condensation shall be accepted. The sample will not be accepted if appear these
defects:

1). Air bubble in the LCD

2). Seal leak or Glass crack

3). Non display or abnormal display

4). Brightness reduction >50%

Web: www.cdtech-Icd.com E-mail: sales@cdtech-Icd.com 16/19
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8. Mechanical Drawing

7.83

33

Front View

je———*360.00+0.3 LCMOD—— ™|

47.46+0.2 BZ

44.16 LCD

+212.30£0.3 LCM OD———=

197.4620.2 BZ

193.59 LCD A/

15.6[TFT
192(*1080

*9.80+0.

*51.31+0.

.90£0.

Side View

—==—"5.70£0.3

2.8+0.5

COMPONENT AREA

*3304!

\|rm_um_

Rear View

30000000081 GODE)
TN

20455-030E-66 (I-PEX]

113.65+0.8—=

6.0520.

customer's housing should keep
space for this area

PIN | SYMBLE

NC

GND

ML1-

ML1+

MLO-

MLO+

GND

1
2
3
4
5 |GND
6
7
8
9

AUX+

10 |AUX-

11 |GND

12 |VCCS_3.3v.

13 |VCCS_3.3V.

14 |[NC

15 |GND

16 |GND

17 |HPD

LCMNOTES:
1. DISPLAY TYPE: 15.6 INCH TFT /Normally Black
K 2. BACKLIGHT: 100 CHIP WHITE LED,10S10P

VF =27~33V;IF = 450mA;
3. OPERATING TEMP: -20°C~+70°C
4. STORAGE TEMP: -30°C~+80°C
5.LCDIC:-

6.Luminance:1200cd/m2(TYP)
7."()"reference dimension."*"critical dimension
8. RoHS Compliant

INTERFACE

EDP Interface

FPC Connector
(20455-030E-76)

I BB A H]

SHENZHEN CDTECH ELECTRONICS

[Material code:

TBD

PART NO.

S156QWUO7ES V1.0

VIEWING

DIRECTION

10

2022.10.19

Gray

REV.

DATE

MODIFICATION

DIRECTION

FREE

DWN

Li Huang 2022.10.19

REV. 7 SHEET OF

1.0

n

CHKD

LHF 2022.10.19

TOLERANCE UNLESS

SPECIFIED

0.5

PROJECTION

3rd ANGLE @m

UNIT
mm

SCALE
11
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8. Packing

TBD
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10. Precautions for Use of LCD modules

10.1 Handling Precautions

10.1.1. The display panel is made of glass. Do not subject it to a mechanical shock by dropping it from a high
place, etc.
10.1.2. If the display panel is damaged and the liquid crystal substance inside it leaks out, be sure not to get
any in your mouth, if the substance comes into contact with your skin or clothes, promptly wash it off using
soap and water.
10.1.3. Do not apply excessive force to the display surface or the adjoining areas since this may cause the
color tone to vary.
10.1.4. The polarizer covering the display surface of the LCD module is soft and easily scratched. Handle this
polarizer carefully.
10.1.5. If the display surface is contaminated, breathe on the surface and gently wipe it with a soft dry cloth. If
still not completely clear, moisten cloth with one of the following solvents:
— Isopropyl alcohol
— Ethyl alcohol
Solvents other than those mentioned above may damage the polarizer. Especially, do not use the following:
— Water
— Ketene
— Aromatic solvents
10.1.6. Do not attempt to disassemble the LCD Module.
10.1.7. If the logic circuit power is off, do not apply the input signals.
10.1.8. To prevent destruction of the elements by static electricity, be careful to maintain an optimum work
environment.
10.1.8.1. Be sure to ground the body when handling the LCD Modules.
10.1.8.2. Tools required for assembly, such as soldering irons, must be properly ground.
10.1.8.3. To reduce the amount of static electricity generated, do not conduct assembly and other work under
dry conditions.
10.1.8.4. The LCD Module is coated with a film to protect the display surface. Be care when peeling off this
protective film since static electricity may be generated.
10.2 Storage Precautions
10.2.1.When storing the LCD modules,avoid exposure to direct sunlight or to the light of fluorescent lamps.
10.2.2.The LCD modules should be stored under the storage temperature range if the LCD modules will be
stored for a long time,the recommend condition is :
Temperature : 0°C ~40°C  Relatively humidity: <80%
10.2.3.The LCD modules should be stored in the room without acid, alkali and harmful gas.
10.3 Transportation Precautions
The LCD modules should be no falling and violent shocking during transportation, and also should avoid
excessive press, water, damp and sunshine.
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