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SAMSUNG DISPLAY

1. GENERAL DESCRIPTION

DESCRIPTION

The LTN156HLO01-101 active matrix TFT (Thin Film Transistor) liquid crystal display (LCD) that uses amorphous
silicon TFTs as switching components. This model is composed of a TFT LCD panel, a driver circuit, and a
backlight unit. This 15.6” model has a resolution of 1920 x 1080 pixels and can display up to 262,144 colors.

FEATURES

High contrast ratio

FHD (1920 x 1080 pixels) resolution

Low power consumption
Fast Response

LED back light with an embedded LED driver

DE (Data enable) only mode
3.3V eDP Interface
Onboard EDID chip

APPLICATIONS

Notebook PC

If the intent to use this product is for othefpicpuse, please contact/samsung Display.

GENERAL INFORMATICN
Item ~ _| "4 Specification Unit Note

Display area 344.16 (%) x W93.59 (V) (15.6"diagonal) mm

Driver Element - a-Si Tr I aciive matrix

Display colors NN | 2629 a00bit)

Number of pix@h.\ %J\1220/ 1080 (FHD) Pixel 16:9

Pixel Arrangemeit :;Rt‘wB vertical stripe

Pixel pitch 0.17925 (H) x 0.17925 (V) (TYP.) mm

Display Mode Normally black, PLS mode

Thickness of glass, 0.3 mm

Surface treatmei * Haze 25%, Hardness 3H Anti-Glare

Environmef*al sa > regulation | Pb Free, Halogen Free

. Total 4.82W(Typ) @Logic 1.39(typ) BLU 3.43W(Typ) Mosaic

| Power Cgmgution Total 5.5W(M;/>E)) ’ g "’ PTN
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SAMSUNG DISPLAY

MECHANICAL INFORMATION

Item Min. Typ. Max. Unit Note
Horizontal (H) 359.0 359.5 360.0 mm w/o flange
Module . 2233 223.8 2243 mm with flange & PCB
. Vertical (V)
Size 206.0 206.5 207.0 mm w/o flange & PCB
Depth (D) - 3.05 3.2 mm (1)
Weight - 325 350 g

Force to be applied for measurement (5,6,7,8,9 Part) : The 30gf when using the height gauge.
Force to be applied for measurement (COF Part) : The 50gf when using the height gauge.

NOTE (1) Measuring method for thickness q
Force to be applied for measurement (1,2,3,4 Part) : The 200gf when using the height gauge. %

A
A4 Ald ! A/4 4
¢—_) '(_Smm i /r
5mmT_ I =iz hahagiad cdedied S - G i & __35
B/4
= ¥
B/4
e e e e e e )_________.___ =% B
B/4
- Y
B/4
LT 4
Smm=- 1 B N e e e Tt @
T alle
Smm

This picture%wrence for measurement. Appearance may be different according to each model type.

<2
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2. ABSOLUTE MAXIMUM RATINGS

2.1 ENVIRONMENTAL ABSOLUTE RATINGS

Item Symbol Min. Max. Unit Note
Storage temperate TSTG -20 60 °C (1)
Operating temperature .
(Temperature of glass surface) TOPR 0 >0 ¢ @ /|
Shock ( non-operating) Snop - 240 G (2), 4)
Vibration (non-operating) Vnop - 241 G ©RCONAN

Note (1) The range of temperature and relative humidity is shown in the graph below 90% RH Max. .

(39C 2 Ta) If the temperature is higher than 40 C, the maximum tempé&ratuse of wet-Kulb)shil be

less than 39°C. No condensation

100
90

Relative Humidity ( %5RH)

80
60
40

20
N3

L

" Opdraim g'range

;lng_;

439,90 )

(5200.4)

—_—F .

Siorage R

.

(6027.7)

-40 20

(2) Vibrate £X, 1Y, and + Z ais iinthe shape ¢

0

20

40

Terfiperature (°C)

60

(3) Vibrate the X, Y, and’Z|:anaonsy withiz=a, 5 =200 Hz range for 30min.
(4) When testing a vioratic “and a shosk, the liixture, which holds the module to be tested, shall be
hard and rigid in order for the meduleynot to be twisted or bent by the fixture.

the haif sine wave one time for 2ms.

80
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SAMSUNG DISPLAY

2.2 ELECTRICAL ABSOLUTE RATINGS

(1) TFT LCD MODULE

Vieo vee = 3.3V, Vss = GND = 0V

Item Symbol Min. Max. Unit Note
Power Supply Voltage Vieo vee Ves - 0.3 4.0 v @ 2
eDP Input Voltage Vepp Ve - 0.3 20 '
Note (1) Within Ta (25 + 2 °C)
(2) Permanent damage to the device may occur if exceed maximum values.
(2) BACKLIGHT UNIT
VSS = GNDy= GV
Item Symbol Min. Max. Ji Unit Naofe
BLU Supply Voltage Vi pwr Vss - 0.3 28 [ \NV (E\N29)
(1) (2)
BLU Supply Current IsL pwr = 2 A Vin=12V
Duty 100%

Note (1) Within Ta (25 + 2 °C)

(2) Permanent damage to the device may occur if exceed nigxifium valyes

2.3 THE OTHERS

(1) STATIC ELECTRICITY PRESSURE RESISTANG::

Item N\ TesteCanditions Remark
CONTACT DISCHARGE 1500F, 3300, + 8kV, 200points, 1 time/point Operating
AIR DISCHARGE A W150pF, 330Q, £05kV, 200points, 1 time/point Operating
Doc. No. LTN156HL01-101 Page 7 of 26 Rev. No. V0.0
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SAMSUNG DISPLAY

3. OPTICAL CHARACTERISTICS

The following items are measured under the stable conditions.* The optical characteristics should be measured

in the dark room or the equivalent environment by the methods shown in the Note (5).

Measuring equipment: TOPCON SR-3

Ta=25+2 OC, VLCD VCC:3‘3VI fV = 6OHZ, fDCLK = 7139MHZ, IF = 100% d: y

Item Symbol | Condition Min. Typ. Max. Unit Nota, V|
Contrast Ratio CR 500 600 - - (1), (2 5) |
Response time | \

(Rising + Falling ) Trr 30 AN ™ YV
Average Luminance L/ 100%
of White (5 Points) Yiave 255 300 f/m Duty
Normal | _ 1).(4)
Cross Modulation DSHA | Viewing : 10 | 20 % @)
R (63¢
Red X Angle e, i B
Ry $=0 g G357
Color Green Gy 0=0 r 9.295
Chromaticit Gy 003 0610 | W03 1),(5)
y B| Bx 0.145
(c) Y _obes |
. WX | 7(_213
White W, o\ 03l
O 80 85 -
Hor. 0 NS 20 g5
Viewing H SR -
Angle by Af ganter )0 85 = Degrees D)
Ver. [——"— .
L 80 85 -
Color _ o
Gamut NE (€ ol 68 72 %
White variation <33R S - 144 16 (6)
IR .\ W A . A V4
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SAMSUNG DISPLAY

Note (1) The definition of viewing angle: The range of viewing angle (10 < C/R)

MNormal Line
d=0°8=0°
\‘V\ Br
A 12 O'clock
8 =90° Y direction
¢H=90°
60'clock Y X' q

direction — _ v
§ = 90° Qe“ - %
Note (2) The definition of contrast ratio (CR): The ratio of max. gray and nfin g t5 poi@

4,5,7,9, and 10)
Y 4 N
CR(4) + CR(5) + CR(7) @+ CR(10

CR=

Points = @ ,@, @, @ che figuy%c (6).

Note (3) The definition of Response time: Sub@ 4‘ tim
o

ich the transmission changes from

10% to 90% when the TFT turns% ff. x
'8
Display data White @k‘FT ON) | whiteTFT OFF) )
'8
Tr > | Tr | =€
100 —
90
Optical
Response
%O
*' a

Y

\v Time

Note (4) The definition of average luminance of white: Measure the luminance of white at 5 points.
A (25%) (50%) (75%)

YO o+ Y15 + Y17 + Y19 + YLi0 @ (25%)
YLAVE =
5 (7\ (50%)

’\Q’ o | @

(75%)

O . test point

Ny
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SAMSUNG DISPLAY

Note (5) Measure the panel, which is left for 30 min. at the normal temp. after leaving it for 30 min with turning
the back light on at the rating. The measurement should be executed under the condition including
the ambient temp., 25°C +2C, the dark room, windless (removed the direct wind), and no vibration.

Photo-detector
{ TOPCON SR-3)

Field = 2*
50 cm

TFT-LCD module

\

Cent
[ Optical chy&s measur% up |

Note (6) The definition of white variation at 1 ) %@

luminanc? of 13 points

¢
% umI f 13 points
(75%) 10mm
<>
AT
a1
(@ (25%)
: @ (50%) O : test point
) ;
Qe &
'\ o ® @ &
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SAMSUNG DISPLAY

Note (7) The definition of crosstalk (Cross modulation)
: The phenomenon, which the contrast ratio is decreased by the interference of signal between pixels
Crosstalk Calculation Method

Yo - Y,
Crosstalk Modulation Ratio(Dgy,) = | Ya v 2 |
A

x 100 (%)

Where
Y Ys = Measured under the 2° viewing angle (Measured area: Y12 mm)

The rectangle area, which excludes the black-colored rectangle includes the range,
which is from 1 gray to 63 gray.

1) The method of measurement for horizontal-crosstalk

¥
-
i

 (Gray 64

2) The method of measureenufor verticah:-Lrosstalc

.. 124om O F .

"White Pattern;
. (Gray 64).

Y0
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SAMSUNG DISPLAY

4. BLOCK DIAGRAM

4.1 TFT LCD MODULE

LTN156HL01-101 Circuit Block Diagram e e
User €DP Input/ USI-GF Qutput l l
Connector Timing Controller .
Source
Driver .
TETLCD

v

o
CTaolicl

Merged DCDC — | ————
( VCOM Generator ) ‘_ — . ~—
( Gate Pulse Generator) R
v v

Gamma == Data Signal 1D ( 150 D1 D2 D3 D-
—p VCC —p Control Signal Lriver Connector D Dl Dl Dl ®
.

!
I
l
1 TS %

—p AVDD =—p VCOM
VBL  —p GatelC Signal LED BLU

VLED = TVDD/DVDD

<QuUr. . PCB

4.2 THE STRUCIURE OF Lt UPLACEMENT

(5 channets X 1¢=a = 50ea)
D1 D2 D3 D4 D5 DB D7 D8 D9 D10

Anodeo—l
D11 D12 D13 D14 D15 D16 D17 D18 D19 D20

D21 D22 D23 D24 D25 D26 D27 D28 D23 D30

D31 D32 D33 D34 D35 D36 D37 D38 D33 D40

D41 D42 D43 D44 D45 D46 D47 D45 D49 DaO

—@ Cathode
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SAMSUNG DISPLAY

5. ELECTRICAL CHARACTERISTICS

5.1 TFT LCD MODULE

Ta=25+2°C
Item Symbol Min. Typ. Max. Unit Note
Power Supply Voltage Vicp vee 3.0 3.3 3.6 V
. 0.7
T-CON TTL High Viy Viovee | ] v " |
Input Voltage Low vy i i y 0.3 v |
LCD_VCC N A
60Hz fy - 60 - Hz N\, o
Vsync 50Hz fy - 50 - “\Fz | ) N
40Hz fy - 40 - \Fz | AT
Hsync 60Hz fy 66.84 68.64 70 ‘.4# kHz a
60Hz fock 66.17 71.39 76,78 MHz B
Main Frequency 50Hz foclk - 59.49 - MK, | 3)
40Hz focL - 47.59 A NE WHz
Rush Current Trush - N 1.5 a W ’ (6)
White Lo vec - AN R0 570 MA
Mosaic Iico vee - g 220 434 mA
Black Lo vec HDAEEN 330 /| mA @. )
V.Stripe Lo vee b 470 520 mA
Input Current Red Lo v + ) | 2N —T 240 A
Green Iico 768 | - | 530 440 mA 2),(5)
Blue Iitw vic - 2390 440 mA
1Dot o M - 670 720 mA ), (5)
Logic Input Power Consumption_l_.‘_r_D_vcc € 1.39 1.60 (5)*(b)
EDID Input Voltage _L_ Vipip oy, 35 33 3.6 \%
EDID Input Curreny™ ™ I/ Tepip o |4 = 5 mA
Skew PSY, "\ -400 = 400 ps 2

Note (1) The data ping for display and sifynal oms for timing should be connected. (GND= 0V)
(2) fy = 60Hzfp A= 71.39MHZ Vicomeel = 3.3V, DC Current.
(3) In the Case, 01"40Hz & SQHz “or «DRRS, FOS,
Flicker diBrightness areshotiguaranteed, because their level might be different from 60Hz operation.
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SAMSUNG DISPLAY

Note (5) The dissipation pattern for power

*a) White Pattern

VIEW AREA

%

d) Vertical stripe pattern

#*a) Red Pattern

*b) Mosaic Pattern

*c) Black Pattern

*h) 1dot pattern

een Pattern

Note (6) The condition for measuremers for rush cio ent

]
oy
<

M1

LONIROLSIGNAL

LA N——

25K1059
1T N\ P

LAt

GiGitoLowy =

12

1 A2
1K 'H 2sk1309

R3

—J— =]
_T_ 1uF

Ei?
47K L I’_‘

10000pF

Yoo rising time is 470us

0.9Voo 3V

0.1%op

GND

i Vico.vee

AT :[ 1uF
R2 =
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5.2 BACK LIGHT UNIT

Ta=25+2°C
Item Symbol Min. Typ. Max. Unit Note
LED Forward Current IF = 21.3 = mA
LED Forward Voltage VF 2.7 2.8 29 V IF = 20mA
LED Array Voltage VP = 28 = \Y
LED Power Consumption P - 3.43 39 W
LED Life time Hr 15,000 - - Hours (1)
LED Counts Q = 50 = EA /

Note (1) The life time (Hr) of LEDs can be defined as the time during which it continues to operate under thé
condition, which the Ta is 25 + 2 °C and IF= 21.3 mA rms until the one of the following events
occurs when the brightness becomes 50% or lower than the original.

5.3 LED DRIVER

The manufacturer of LED driver: Richtek RT8561A Taz 25+ 2°C
Item Symbol Min. Typ. Max it N\ Note

Input Voltage VL pwr 5 12 28 \ i
Input Current TeL pwR - 295 925 mA, |[9¢ Vin=12V Duty 100%
PWM duty Ratio Davpun. 2 - 100 %

DIM

0.2 1 2 kez APS ON

External PWM Frequency FBL[;:”\‘Q’M— 013 +— 7 > Ha APS OFF
PWM Resolution ReLpwm | aENTA" @ 3 8 % APS ON

DIM R % APS OFF
In-Rush Current TrusH 5% T = - "Is A (1)

WRN 1
EN Control High | A 1.5 = 5.0 \Y
Level Low ¢ 0.0m, [ - 1.0 v
PWM Control | High /[0l .| 2130 00 - 5.0 v
Level Low DM 0% - 1.0 Vv
VBLPWR @ LEDD¥iver®n | Vg ok | 9 5 - 20 v
VBLPWR @ LEErDNver Off  [\V{ sm | O - 15 v
Operating fr'—,ﬁ_u_en_’y‘ |_ \ > 0.8 1.0 1.2 kHz
Efficiency: N |__ ‘n - 87 - %
Doc. No. LTN156HL01-101 Page 15 of 26 Rev. No. V0.0
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Note (1) Rush current measurement condition

12V« -
25K1059 2 VEL PWR.
1&l o\ P _L = (LED Driver Input)
- T, FUSE -
47K Iluf
m —
Control signal ol M2 '
(Hightolow [ AN A o
st o
|
e}
T e 10000pF

The Ver pwrrising time is 470us.« 0 %

GND
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5.4 eDP INTERFACE
5.4.1 HDP Characteristics
Item Symbol Min. Typ. Max. Unit Note
HPD voltage Vou ueo 2.25 - 3.63 V
HPD_IRQ IOH=0mA
- T . - 1 \Y
pulse width HPDIRQ 05 VDD33=2.25~3.63V
5.4.3 AUX Characteristics
Item Symbol Min. Typ. Max. Unit Notel|
AUX unit interval UTaux 04 0.5 0.6 us Y
Number of pre-charge pulse Nprecharge 10 - 16 times |\, |
AUX CH bus park time TAUX-BUS»PARK 10 - ol N\ - N"_ SAV.. N
Max cycle-to-cycle output jitter | .
e . . Taux-Tx- - - .04 I
within a single transaction AUXDXCIITTER A\ u0 5~
Max allowable cycle-to-cycle input
.. - . . TAUX-RX- - - )
jitter within a single transaction AUXRCITIER 0 (_)5 ol
AUX peak-to-peak
. . V AUX-TX-DIFFp- .39 - & Vv 1
output differential voltage ADKTEDIFT P %3 N\ | A _38 W
AUX peak-to-peak
. . . V AUX-RX-DIFFp- R2 - 1. \Y 1
input differential voltage AUXRXDWW'l_‘__S N 38 W
AUX CH termination DC resistance RAUX-TERM - 100 N1 - Ohm
AUX DC common mode voltage Vauxzeem | 0 = 2 \Y
AUX turn around
common mode voltage Yﬁm”%N{M P2 i 04 v @)
AUX short circuit current limit '/ BudsHorT - - 90 mA 3)
Note(1) Vaux-oirrp-p = 2 X [V aux.p = Vg vt
Note(2) Stable state common mods=toltag= shifts between transmit and receive mode
Note(3) Total drive current of tha tiansinitter whensi s shorted to its ground.
5.4.3 Main Link Characteris{ics= A\
Item ’ Symbol Min. Typ. Max. Unit Note
Unit interval for HBR\(2.78bps/lane) |, §IHBR - 370 -
Unit interval for RRR, (262Gbps/lang) | UIRBR - 617 - Ps (1)
RX DG, Coratnon mode voltage VRé;\IADC_ 0 - 2 Ps 1)
RX shest circuit current limit IRX-SHORT - - 50 Vv

Note (1) Frequency higa limit = +300ppm, Frequency low limit = -5300ppm. Modulation frequency range of 30kHz to

33kHz is gpnoriad.
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SAMSUNG DISPLAY

5.5 INTERFACE TIMING
5.5.1 TIMING PARAMETERS
Signal Item Symbol Min. Typ. Max. Unit Note
Frame Frequency Cycle Ty 1114 1144 1174 Lines
Vertical active . . .
in the display term Display Period Tvo - 1080 - Lines
Scanning time in Cycle T, 990 1040 | 1090 | Clocks
one line |
Horizontal active Display Period T - 960 - Clocks
in the display term play HP a J
5.5.2 TIMING DIAGRAMS OF INTERFACE SIGNAL
) 1/2H /2H
t—> clock count fram ‘0"
output DE J —*1 EHIBi' ik N
—> clock count frgm H blank value
Half DE1 —\— 1 Q A Hm
s [ UNN" LN | T L
STV stvr .St\-'f L 1
CPVI Pl LT OS] L [
CPV2 — M cpv?F—l- [
CPV3 ——
cpva — 1 op W 2200 00§ £ —_;'CDW—|
TNy, Linel 3l  [Sinet2] [Line21] [Line22] [Linea2] [Linea1] [Lined 2]
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5.6 POWER ON/OFF SEQUENCE

To prevent the product from being latched up or the DC in the LCD module from starting an operation, the
order to turn the power on and off should be changed to the order as shown in the diagram below.

—» T1 — = T11 j—
09 LCD‘.*CC—‘ —— t_ ~N_ ‘ 12
LCDVCC o I —“|
0.1 LCDV CC— — " | T2 | T10 _I_ |
Dis%llzgaz - Automatic Black Video : - -I:Video From Source |+ fputoratic - | L_
L T3 —»f | |
HPD
from Sink
Slnk I LA I I ! I_
ux G [[TTTTTTTTTTT e Grannet opertienat [T TT [T T] NS — A —
—w T4 ju— —= T7
Source Link =
Main-Link S Idle Valid Video Data [l OF (7 e o e
Data Training —— R
l— T5 —tat-T5 t—T5 —| —| T le—
Display . Enabled (|
Backlight Disabled ) N
Black Enabled ] { N
Video (1) I:’? O |

Note 1: Manual control of Black Video (using DPCIF1ogisi#1 00720hs0it 1¥4s a system implementation option.

Figure 4-1: eDP Interface Powel Ujp/2dw Sequerize, Nor mal System Operation

T I-q— T
08 LCDVEE —| — —2 g N
| -—T12
LCDVCG | | 7
0.1 Lcover —2 Ne - 4
| —» T2 |-1— | |
EEE |

eDP FY % SRR "J‘.Ck_Vid_e.O E:_E:::::.E::_: B

Display | i : SHEBHE &
L— o —
HPD
from Sink -\

Sl k LA I
P N\ (N AT [ ox v Speraiona [T TTTTTTTTTTT
Source
Main-Link Idle or off
Data
Display
Backlight Disa 'ed
“igur,\4-2: eDP Interface Power Up/Down Sequence, AUX Channel Transaction Only
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Timing Description Required Limits Notes
Parameter By Min Max
Power rail
T1 rise time, Source 0.5ms | 10ms
10% to 90%
Delay from
LCDVCC to Automatic Black Video generation prevents
T2 automatic Sink Oms | 200ms | display noise until valid video data is received
Black Video from the Source (see Notes: 1 and 2 below)
generation
Delay from Sink AUX Channel must be operational up&i |
T3 LCDVCCto | Sink Oms | 200ms HPD high (see Note: 3 below) )
HPD high ' N
Delay from
HPD high to Allows for Soures o ead Link sap&iility and
T4 . - Source - -
link training initialize
initialization R
T5 Link tra.lnmg Source - - Dependant on Source'link traifing protocol
duration N \
16 Link idle Source i NﬁﬁaxnunmfﬂrgqnYeuBSJmepqﬂem.
. [\Mapallows foriSqlnge frame synchronization.
Delay from ‘ Max value allows£5r Sink to validate video
valid video data and timitig” At the end of T7, Sink will
data from . i indieate e detection of valid video data b
7 Source to Sink Oms ‘ Qs setting the SINK_STATUS bit to logic 1 (DPC>I/D
video on | 20205h, bit 0), and Sink will no longer
display 7\ ‘ generate automatic Black Video.
Delay from N ‘
valid video |
T8 data from Soumce ‘ - ‘ Source must assure display video is stable
Source to |
backlight ’
enable | |
‘ Source must assure backlight is no longer
fralaysrom illuminated. At the end of T9, Sink will
: acklight indicate the detection of no valid video data
9 N uisable to Saurce - - by setting the SINK_STATUS bit to logic 0
| “end of valid (DPCD 00205h, bit 0), and Sink will
vide® data automatically display Black Video. (See
~ \ Notes: 1 and 2 below)
L elay Tirom
er 1 of valid
T10 video data Source Oms | 500ms
¢ from Source
to power off
Power rail
T11 fall time, Source 10ms
90% to 10%
T12 Poweroff | g e | s00ms | -
time
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The backlight may be flashed if the interface signal remains floated when the above-mentioned signal
becomes invalid.
Note (1) The Sink must include the ability to automatically generate Black Video autonomously. The Sink must
automatically enable Black Video under the following conditions:
Upon LCDVCC power-on (within T2 max)
When the “NoVideoStream_Flag” (VB-ID Bit 3) is received from the Source (at the end of T9)
When no Main Link data, or invalid video data, is received from the Source. Black Video must be
displayed within 50ms (max) from the start of either condition. Video data can be deemed invalid
based on MSA and timing information, for example.
(2) The Sink may implement the ability to disable the automatic Black Video function, as described in
Note 1, above, for system development and debugging purposes.
(3) The Sink must support AUX Channel polling by the Source immediately following LCDVCC 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 respond to an AUX Channel transaction with the time specified within T3 mix
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5.8 INPUT TERMINAL PIN ASSIGNMENT

5.8.1 INPUT SIGNAL & POWER

(eDP, Connector: 20455-030E-02R, I-PEX or the equipment with the equivalent capability)

Pin Symbol Function
1 APS_EN APS on/off or No connection(optional) |
2 H_GND High Speed Ground ]
3 Lanel N Complement Signal Link Lane 1 a N
4 Lanel P True Signal Link Lane 1 N 1
5 H_GND High Speed Ground ~ o~ A\ X |
6 Lane0_N Complement Signal Link Lane 0 N\ A
7 Lane0_P True Signal Link Lane 0 L ) 2%
8 H_GND High Speed Ground a NN
9 AUX_CH_P True Signal Auxiliary Channel A
10 AUX_CH_N Complement Signal Auxikasvy Chtinne
11 H_GND High Speed Ground 4 %, ny’
12 LCD_VCC LCD logic and driveispower Py
13 LCD_VCC LCD logic and dxiverspower A
14 BIST_EN BIST on/off gi \No ¢annection(optiony!;
15 LCD_GND LCD logigread (river grousmd
16 LCD_GND LCD lggicanddriver arotnd
17 HPD Hot Flug Detect N
18 BL_GND Bagiinaht Ground
19 BL_GND j»f'—ld‘llght Ground
20 BL_GND 7~ N, [WRacklight Ground
21 BL.GND_A \,_J\Backlight<yund
22 BL_LENABLE | Backli¢ghtgn/off
23 BL_PWN..B2%i| System WAM signal input for dimming
24 NC o wonnection
25 A\ NG [WNo/tonnection
26 C\SBLPWR N\ G 4 Backlight power
27 BL_PWR™_ \\) Backlight power
28 BL_PWR Backlight power
29 BL_PWR Backlight power
30 ~ GLR_EN CLR on/off or No connection(optional)
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6. PIXEL FORMAT

.1
e 1 [Re| e

N
G s
—S

> xO
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7. OUTLINE DIMENSION

==

ANITLNO S1d QH4.9°GI

lei1uepi jucy Bunsueg

W ¢

1 ose - 1IN €
B3
o

{814/ 120802 i9) 20-00-L6802 / W31 -

1830z ;30804

TH 10N §1 11

W 5t %Mﬂm
L

e 151545 Jeas el oz

WLT A1 Bl 8310

o ,¢W

STND A Wk,

-

Doc. No. LTN156HL01-101 Page 24 of 26 Rev. No. V0.0
www . Szguangzhuo .com echodeng6l@hotmail.com jimei@jimeihk.com +86-13411884959



www . szguangzhuo . com echodeng6l@hotmail.com jimei@jimeihk.com +86-13411884959

SAMSUNG DISPLAY

8. MARKING

A nameplate is affixed to the specified location on each product.

(1)Parts number :LTN156HLO1
(2)Revision code : 3 letters
(3)Lot number X X X X XXX XX X 101
L Samsung Revision Code
Panel number
Cell ID
Lot ID
Month

Year
Product Code

9. GENERAL PRECAUTIONS

9.1 STORAGE
We highly recommend to comply with the criteriaiin tije table beldw,
ITEM Unit '\ Wi, Max.
Storage (C) T c 40
Temperature ¢ I\
Storage .4
Hum?dity (%_V"'__ . ! 3 S
Storage Life | 12 months - ~
Storage - The storage roc #i should be eatiiped with a good ventilation facility, which has a
Condition temperature £ontrolling sy steiy,
- Products should be pl{ced on the pallet, which is away from the wall not on the floor.
- Rrevent products 20 oeifig exposed to the direct sunlight, moisture, and water;
| Bu Cautious not.te plie fne products up.
[Avoid storing protiicts in the environment, which other hazardous material is placed.
¢ If products are deiivered or kept in the storage facility more than 3 months, we recommend
you to leave products under the condition including a 20 C temperature and a humidity of
50% fpr 24 hours.
- f yOwatore semi-manufactured products for more than 3 months, bake the products under
t_ e condition including the 50 C temp. and the 10% humidity for 24hrs after being used.
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10. APPENDIX
Only Internal

[OPTICAL CHARACTERISTICS]

The following items are measured under the stable conditions.* The optical characteristics should be measured
in the dark room or the equivalent environment by the methods shown in the Note (5).

Measuring equipment: TOPCON SR-3

Item Symbol Condition Min.

Typ.

Max.

Ta = 25+ 2 °C, Vicovee =3.3V, fv= 60Hz, focx = 71.39MHz, IF

Unit

Flicker F -

3.2

5.2

1) Calculate the figure with observing the standard for the measurement for tae fiicker.

2) Measurement point

3) Pattern to measure the flicker: Inverting driviag of DOT

[LED DRIVEK!

The manufaeturer of LED driver: Richtek RT8561A Ta=25+2°C
Min. Typ. Max. Unit Note
OVP driving Voltage ’ Vovp ’ - - 38.8 \
[ELECTR AL CHARACTERISTICS]
TFT4CRdVIODULE
Ta=25x2°C
Item Symbol Min. Typ. Max. Unit Note
Power SUpPIY | ) tive Period | Vicovcew | - 005~ v (1)
Voltage Ripple PPLE Vico_vee
Note (1) fy = 60Hz, focik = 71.39MHZ Vicovee = 3.3V, Sub Dot Pattern
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