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1. General Description

LS156102-E-V1 is a 15.6inch FHD TFT Liquid Crystal Display opencell with LED Backlight unit
and 30 pins eDP interface. This module supports 1920x1080 FHD mode and can display
16.7M colors.

2. Physical Features

TFT-LCD Module

Display Mode
Active matrix TFT, Transmissive type
Display Format Graphic 1920(RGB) < 1080 Dot-matrix
Input Data EDP1.2
Viewing Direction
(Grayscale Inversion) Free (IPS)
3. Mechanical Specification
Item Specification Unit
Module size (HXVXD) 350.56 X214.53 X2.68 mm
Number of dots 1920(RGB) X 1080 pixel
Active area (HXV) 344.16X193.59 mm




M{E (F%) ERFEERAE
Lesson Smart Dispaly Technology Co. Ltd

SSON
4. Qutline D

L=

iImension

PIN ASSIGNMENT

1 NC 6 | MLO- 11 H_GND 16 | GND 21 | BL_GND 26 |[LED_VCCS
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5. Absolute Maximum Ratings

Value
Item Symbol Unit Note

Min. Max.
Power Supply Voltage VCCS -0.3 +4 A%

(1)

Logic Input Voltage Vin -0.3 +3.6 A%
Converter Input Voltage LED_VCCS -0.3 26 A% (1
Converter Control Signal Voltage [LED PWM, -0.3 +3.6 A% (1)
Converter Control Signal Voltage [LED_EN -0.3 +3.6 Vv (1)

Note (1) Stresses beyond those listed in above “ELECTRICAL ABSOLUTE RATINGS” may cause permanent damage
to the device. Normal operation should be restricted to the conditions described in “ELECTRICAL
CHARACTERISTICS”.

6. Electrical Characteristics

Value
Parameter Symbol - Unit  [Note
Min. Typ. Max.

Power Supply Voltage VCCS 3.0 33 36 V (1)

BISTon |22 33 36 \% (1)
BIST Control Level

BISToff [0 - 0.5 V (1)
Ripple Voltage Vre - - 100 mV ()
Inrush Current Irusu - = 1.5 A (1X2)
Power Supply Current Mosaic |- - 180 228 mA (3)
Note (1) The ambient temperature is Ta=25+2 °C.
Note (2) Irusu: the maximum current when VCCS is rising

Iis: the maximum current of the first 100ms after power-on

Measurement Conditions: Shown as the following figure.
Test pattern: Mosaic

VCCS rising time is 0.5ms

O_Sms—hf :4— +33V. //
A 90% d VCCS
100ms .
/"\“"" Ls

Ice
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LED CONVERTER SPECIFICATION

Value
Parameter Symbol Unit Note
Min. | Typ. Max.

Converter Input power supply voltage LED Vees 5.0 12.0 21.0 v
Converter Inrush Current ILEDgssn - - 1.5 A (n

Backlight On 1.5 - 3.6 Vv
EN Control Level

Backlight Off 0 - 0.5 A

PWM High Level 1.5 - 3.6 Vv
PWM Control Level

PWM Low Level 0 - 0.5 v
PWM Control Duty Ratio 1 - 100 %
PWM Control Permissive Ripple Voltage VEWM_pp - - 100 mV
PWM Control Frequency fowm 200 - 2000 Hz
LED Power consumption Py - - 3.85 W (2)
LED Power Current  [LED_VCCS =Typ. ILED - - 275 mA (3)

Note (1) ILEDgyg: the maximum current when LED_VCCS is rising,

ILEDys: the maximum current of the first 100ms after power-on,

Measurement Conditions: Shown as the following figure. LED VCCS =Typ, Ta=25+2 °C, fpym = 200 Hz,

= a,
DO VLED rising time is 0.5ms

F

l'J.Sms—D{I

90%

LED_VCC ov

100ms

ILEDg —-—

ILED
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Note (2) P =1 xV (With LED converter transfer efficiency),

Note (3) The specified LED power supply current is under the conditions at “LED_VCCS =Typ.”, Ta=25+2°C, fPWM =200 Hz,
Duty=100%.

4.4.1 RECOMMENDED BACKLIGHT UNIT
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Ta=25+£2°C
Value
Parameter Symbol Unit Note
Min. Typ. Max.
LED Light Bar Power Supply Voltage VL - 27 v
(1)(2X3)
LED Light Bar Power Supply Current IL - 120 - mA
(Duty100%)

LED Luminance Y nit

Note (1) LED current is measured by utilizing a high frequency current meter :

Note (2) For better LED light bar driving quality, it is recommended to utilize the adaptive boost converter with current balancing
function to drive LED light-bar.

Note(3): Recommended B/L :659P
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7. Module Function Description
7-1. Block Diagram Of LCM

eDP Main link &AUX
—>

TFT LCD PANEL

HPD

EDID
vces —» EEprom
GND —»

DC/DC CONVERTER

—

DATA DRIVER IC

Converter __4, » BACKLIGHT UNIT

Input Signals
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7-2. Pin Description

Note(2) This pin used for CSOT internally, please let it floating on customer side.

Pin Symbol Description Note
1 NC No Connection , Please let it open (2)
2 H GND High Speed Ground

3 MLI- Complement Signal-Lane 1

4 ML1+ True Signal-Main Lane 1

5 H GND High Speed Ground

6 MLO- Complement Signal-Lane 0

7 MLO+ True Signal-Main Lane 0

8 H GND High Speed Ground

9 AUX+ True Signal-Auxiliary Channel

10 AUX- Complement Signal-Auxiliary Channel

11 H GND High Speed Ground

12 VCCS Power Supply +3 3V (typical)

13 VCCS Power Supply +3.3V (typical)

14 BIST Built-In Self Test (active high)

15 GND Ground

16 GND Ground

17 HPD Hot Plug Detect

18 BL GND BL Ground

19 BL_GND BL Ground

20 BL GND BL Ground

21 BL_GND BL Ground

22 LED EN BL_Enable Signal of LED Converter

23 LED PWM |PWM Dimming Control Signal of LED Converter

24 NC No Connection , Please let it open (2)
25 NC No Connection , Please let it open (2)
26 LED VCCS |LED Power Supply

27 LED VCCS |LED Power Supply

28 LED VCCS [LED Power Supply

29 LED VCCS [LED Power Supply

30 NC No Connection (Reserve)
Note (1)  The pixel is shown in the following figure.
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7-3 INPUT SIGNAL TIMING SPECIFICATIONS

eDP AUX Channel Characteristics

Parameter Symbol Min. Typ. Max. Unit Note
Unit Interval for AUX channel UlLaux 04 - 0.6 LLS
Peak-to-peak voltage at TP1 V AUX-DiFr-pp 0.39 - 1.38 \Y%
AUX DC Common mode Voltage V aux-nC-cM 0 - 2 \%
AUX Short current limit Iaux_storr - - 90 mA
AUX CH termination DC resistor Raux_term 80 100 120 Q Differential input
AUX AC coupling capacitor Caux 75 - 200 nr
Number of pre-charge pulses Pre-charge pulses 10 - 16
4.5.2 eDP Main Link Receiver Characteristics
Parameter Symbol Min. Typ. Max Unit Note
Link clock down spreading Down_Spread Amplitude 0 0.5 %
Differential Peak-to-peak Input Voltage
of R posings pins VRX-DIFFpp 120 - 1200 mV
Differential termination resistance Rererm 90 100 110 Q
RX short circuit Current Limuit IescstorT . - 50 mA
Lane Intra-pair Skc».\-' at RX package |TrxSKEW-INTRA-PAIR-Hi i ) 50 s
pins eh-Bit-Rate
4.5.3 eDP AUX Channel Characteristics
Parameter Symbol Min. Typ. Max. Unit Note
Hot plug Detect Viwp 225 - 36 v
Vo K
VoM T """"""X' """" X RS |VID|
Single Ended Vi ;
OV mmdemm e
r
|V DIFF re|
Differential [S17 AN SR SR
L 4

10
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4.6 DISPLAY TIMING SPECIFICATIONS

The input signal timing specification is showed as the following table and timing diagram.

Signal Item Symbol Min. Typ. Max. Unit Note
DCLK Frequency 1/Te - 147.84 - MHz -
Vertical Total Time TV - 1120 - TH -
Vertical Active Display Period TVD 1080 | 1080 | 1080 TH -
Vertical Active Blanking Period TVB - 40 - TH -
= Horizontal Total Time TH - 2200 - Te -
Horizontal Active Display Period THD 1920 1920 1920 Te -
Horizontal Active Blanking Period THB - 280 - Te -

Note (1) Display timing signal should be contained and transferred by Display Port Main Link stream
data packing described in VESA Display Port Standard V1.4b.

INPUT SIGNAL TIMING DIAGRAM
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4.7 POWER ON/OFF SEQUENCE
Power On Power Of Bastart
—I-II1 |=—
B0% 4 %
Fower Supply i e r \_ 0% 0%
for LCD. WCCS 1l
i = 1 - il {4
-=0F Display BRack Video Video from Sowrce | Black Video
3
-HFD Fram Sank o
=Rl Channel _— AR Channel Opsratianal
—a] B | | {7 |—
Link
Blain Link DAl  c— Fraining idie WVabd Yideo Data i o &t
- | |a——ed
B -} = o
15
- Poseer Supphy for
LED Corverter, 3 '
(Ep_vecs | & -
sfade
| *| 116
-LED Carverter
Dimming Signal,
LED_PWM L
| 11 fo— | g =
-LED Converes
Enabie Signal,
LED_EN L
Symbol Description Min | Typ. | Max | Unit | Note
tl Power rail rise time, 10% to 90% 05 10 ms
12 Delay from LCD,V CCS to eDP Display 0 200 | ms
t3 Delay from LCD,VCCS to HPD high 0 200 | ms
4 Delay from Sink AUX to hink traming initial zation 2 - ms | (3)
15 Lk traming duration - - ms | (5)
h Link idle S = ms | (5)
7 Delay from valid video data from Source to video ondisplay | 0 30 ms
8 Delay from valid video data from Source to backlight on 30 7 ms | (5)
19 Delay from backlight off to end of valid video data 0 % s
t10 Delay from end of valid video data from Source to power off | ) 500 | ms

12
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t11 VCCS power ranl fall time, 90% to 10% 05 10 ms (1
12 VCCS Power of ftime 300 - ms
13 Delay from VCC to PWM 0 = ms
t14 Delay from PWM to LED ENABLE 0 = LS
tl15 Delay from LED ENABLE to PWM Disable 0 - ms
16 Delay from PWM Desable to VBL 90% 0 - ms
t17 Delay from VBL 10% to VBL 90% 0.5 = s
18 VBL power raul fall tme, 90% to 10% 0.5 = ms

Note (1) Please follow the power onfoff sequence described above, Otherwise, the LCD module might

abnormal display or be damaged.

Note (2) Please avoid floating state of interface signal at invalid penod. When the mterface signal 1s invalid, be sure to

pull down the power supply of LCD VOCCS to 0 V.

Mote (3) The backlight must be turned on after the power supply for the logic and the interface signal is valid.
The backlight must be turned off before the power supply for the logic and the mterface signal 1s invalid,

MNote (4) Please follow the LED backlight power sequence as above, If the customer could not follow, it might cause

backhght flash 1ssue during display ON/OFF or damage the LED backlight controller

Note (3) T4+T5+To+TE = 80ms

13
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8. Electro-Optical Characteristics

Item Symbol Coc';'r?iti Min. | Typ. Max. Unit Remark
Response time Tr +Tf _ - 20 25 ms Note 1
Contrast Ratio CR 2)(() = Oy 1000 | 1200 — — Note 2

Color W x = — 0.304 — —
Chromaticity | White GX_ Oy
(CIE1931) Wy =0 0.33
QT 85 89 _—
- 6 85 89 -
Viewing B
angle 6, CR> 10 85 89 — Deg. Note 3
6, 85 89
Luminance
(1, = 16m4) L 255 300 - cd/m2 Note4

#% The measurement shall be taken 5 minutes after lighting the LCM at the following rating.

# The optical characteristics shall be measured in a dark room or equivalent, and CR need to do Auto Veom.

Note (1) Measurement of viewing angle range

Note (2) Measurement of luminance and Chromaticity and Contrast.

CD Module

E / LCD Panel

USB2000 or equivalent

Y e E— e |

Center of the Screen

500 mm

CS-2000 or equivalent

Light Shield Room

{Ambient Luminance < 2 lux)

Measurement of Contrast, Luminance, Chromaticity, White variation, Crosstalk and Color

temperature variation

14
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Note (3) Definitions of viewing angle range:

Normal line

A1

5
¥ 6 o’clock direction
Viewing angle

Note (4) Definition of contrast ratio:
The contrast ratio is defined as the following.

. Luminance(Brightness) with all pixels white
Contrast Ratio= il ) P

Luminance(Brightness) with all pixels Black

15
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Any level of gray Any level of gray Any level of gray
= (bright) oy 1 (dark) | | (bright)
=9 - Y r -

a 100%

5 90%

2

E 10%

= 0% —>| |— —>| |—

= Ta¥ 7. ¥

-—

time

Response time

Note (5) Definition of response time:
The response time is defined as the following figure and shall be measured by switching the input signal for "black” and "white" .
Note (6) This shall be measured at center of the screen.
Note (7) The Luminance of White is the average of 5 points measurements (4,5,7,9,10) showing in the Fig 9-5.
Note (8) Definition of white uniformity:
White uniformity of 5 points is defined as the

following with 5 measurements(4,5,7,9,10).
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Fig 9-5
5 Maximum Luminance of 5 Points(Brightness)
wi1=

Minimum Luminance of 5 Points(Brightness)
White uniformity of 13 points is defined as the following with 13 measurements(1~13).

Maximum Luminance of 13 Points(Brightness)
Minimum Luminance of 13 Points(Brightness)

Sz =

16
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