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SQ00029 LCD 22N 22 Iy E2 55
2.3 H3H

LTN156AT20-HO1 | &

2.4 HE M
241 71
LTN156AT20-HO1 2 HIMZ AlZ|Z(Amorphous Silicon) #af E2HX|AE{(TFT;Thin Film
Transistor) & A& 4XZ 0|88 22 55 @ E(Color active matrix) &alel TFT AHH
EA2KXHLCD;Liguid Crystal Display)olCt. Ol= TFT LCD Panel, +S32F2} LEDE &=z
= Back light#2 +A Ect.

ol

t

LTN156AT20-HO1 2| CZtM 2 1366X768 PixelS Z &5t 262,1442] MALS X[ sto}
Je|d =HMe| A|lZterek2 6A| dhsko|ct,
2.42 £3
® Sf JHHCh
@ =2 3T oiy(d], 52 Alofzt, H2 MuEs #Hel M
® RoHS compliance
@ DE Only Mode
® 3.3V ¥+ ¥
2.4.3 3&&0¢
O ES AFEHS 3H EAY|
2.4.4 LSS (Ta=25+2 C), 6Al &
= N cHe ")
atd ok A Pb Free, Halogen Free
FEEAHEA 344.232 (H) x193.536 (V)(15.6”diagonal) mm
ZoivtsM £ 262,144 A4 (6bit)
AT 1366 x 768 (HD) pixel 16:9
Shadf e RGB #Z! ZH|¥(RGB VERTICAL STRIPE)
Pixel 37| 0.252 (H) x 0.252 (V) (TYP.) mm
FEAEZE BHARHFEF D = (NORMALLY WHITE), TN Mode
EHXZ 8|0l =(Haze) 0, &%= 3H Glare Pol
2 W-LED (27 EA)
Bl AY 5| 200 typ od/m
Module 37| 359.5 X 223.8 Typ mm
= 3.8 Max mm
2 440 Max g
SHEE 16 Typ ms
ZH| ME 3.6 Max (Logic + BLU, Converter Z&}) W Mosaic PTN
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ITEM SYMBOL MIN. MAX. UNIT NOTE
Storage temperature TSTG -20 60 C (1)
Operating temperature TOPR 0 50 c (1)
NOTE (1) 22} Atl&x &A= otel = w2,
Ta 40Ccdm AH&EE 95%RH MAX.
Taz40Ccmf =h&F 2T (Maximum Wet Bulb)= 39C 0|5},
100 - Operating Range
—— Storage Range
z 80 |
S
>
S 60 |
S
=]
T
2 40 |
s
(0]
o
20
0
-40 -20 0 20 40 60 80
Ambiant Temperature (C)
3.1.1 LCD W& B¢ 7|1=
ITEM Unit Min. Max.
Storage Temperature (c) 5 40
Storage Humidity (%rH) 35 75
Storage life 12 months

Storage Condition

. Prohibit direct sunlight

. Ventilation in storehouse and Control changing temperature is
within limits of environment

. Put it on pallet, don’t put it on floor.

and store them with removing form wall.

. Don't wet Out—-BOX and avoid rain.
. Without condensation.
. Etc. Avoid harmful Condition.

3.1.2 7| 2= ANE| 7|1E

Long —term
Storage Process

More than 3months Storage or Low temp. Delivery/under 5C Storage,

— On the 20C 50%rH Condition , More than 24hr release.
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(VSS = 0V, VDD=3.3V)

ITEM SYMBOL MIN. MAX. UNIT NOTE
Power Supply Voltage VCC VSS-0.3 VDD+0.3 Vv (1)
LVDS Input Voltage Vivds VSS-0.3 2.0 \ (1)
S e VLogic VSS-0.3 VDD+0.3
BLU #*+& ™¢gf VBLU VSS-0.3 26.5 vV (1)

NOTE(1) SZ2% 22l LiollAM

3.3.2 ESD
3= ol 7t = = =t
Contact Discharge 150pF, 330Q + 8 kV
ESD
Air Discharge 150pF, 330 + 15 kV
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4. Block Diagram
41 TFT LCD Module

- - - M D,CD,C
LTN156AT20-HO1 Circuit Block Diagram =l
LVDS Input/ mLVDS Output l
Timing Controller
Source
Driver
15.6” HD
¢ = : TFT-LCD
. Panel
Gamma
Generator l
v :
k r Merged DCDC =
> ( VCOM Generator ) r
( Gate Pulse Generator )
v v
Gamma =—=p Data Signal LED LED D1 D2 D3 D-—
=p VCC ==p Control Signal Driver Connector M_D'_D'—Dl_.
= AVDD == VCOM
VBL = GatelC Signal LED BLU

== VLED ==p TVDD/DVDD SOURCE PCB

4.2 Back Light unit

D1 D2 D3 D4 D5 D6 D7 D8 D9
Anode O

D10 D11 D12 D13 D14 D15 D16 D17 D18

D19 D20 D21 D22 D23 D24 D25 D26 D27

0 Cathode
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(Ta=25+2 TC)

ITEM SYMBOL MIN. TYP. MAX. UNIT NOTE
Power Supply Voltage VCC 3.0 3.3 3.6 \Y
LVDS Impedance Zivps 90 100 110 Q (1)
G/A High VIH 0.7vDD - - Y (1)
o o Low VIL - - 0.3VDD Y (1)
(a) White ICC - 220 300 mA (2),(3)*a
Power (b) Mosaic ICC - 220 300 mA (2),(3)*b
Consumption | (c) Black ICC - 220 300 mA | (2),(3)%c
(d) V.stripe ICC - 400 450 mA (2),(3)*d
Differential |38Htaghe|gh threshold Vi 100
mV Vou=1.2V
Differential Cé)l?;glgw threshold Vo ~100
Vsync Frequency Vv - 60 - Hz
Main Frequency fDCLK 72.33 ~ Mz -
Rush Current IRUSH - o 1.5 A (4)
NOTE (1) cla=zjo| Hjolgf & Efo|Y S E FYE £ AZE0 ASH
Hadel 3tH 32 st /S A A(Vss = 0V)

~ (a) White Pattern |

' (d) V.stripe Pattern |

= .

) Mosaic Pattern |

=470 us)

) Black Pattern
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(Ta=25+2 C)
ITEM SYMBOL MIN. TYP. MAX. UNIT NOTE
Power Supply Voltage VeLu 6 12 20 V
Input Current lsLu - - 300 mA (1)
BLU £&H| M2 - - 4.0 w (2)
ON 2 3.3 5.0 vV
EN Control Level VEn
OFF - - 0.8 Vv
ON 2 3.3 5.0 Vv -
PWM Control Level Vewm
OFF - - 0.8 V
External PWM Dimming B
Control Frequency Few 0.12 30 KHZ
_ o 120Hz<Fpwn<0.5
0.2 100 % KH
0.4 _ 100 % O.5KHZ|<_||;PWM<1K
08 _ 1 OO % 1 KHZ(F;WM<2KH
PWM Control Duty Ratio D
1.5 — 100 % 2KHZ<F;WM<5KH
3 _ 1 OO % 5KHZ<P|:—|P£NM<1 0K
- o 10KHz<Fpw<30
10 100 % P
In-Rush Current IRUSH - = 1.5 A (3)
OVP SZF Mgt Vove - 42 Vv
=3 12,000 Hr (4)
NOTE (1) Duty = 100%, Vew= 12V
(2) Converter z=H| M2 =gl | Vgu= 12V.
(3) =™ =7 - TBD
(4) Typ LED Currentoll M #= 3| E£2| 50%7F == AlZE
5.2.2 LED Ass'y .
(Ta=25 C)
ITEM SYMBOL MIN. TYP. MAX. UNIT NOTE
LED Forward Voltage Vf 3.0 3.2 3.4 vV (1)
LED Forward Current |f - 25 - mA
AbE LED - 27 - EA
LED 3= 2,300 - - mcd (1)

NOTE (1) If = 25mA <}
(2) LED channel 3= = 37§

&
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6. &1 Apt

6.1 &8 Pin AL

Input Connector: IPEX 20455 's or Compatible

Mating Connector : 20345-#40E-## series or equivalent, LVDS Receiver: DS90CF364 or Compatible

RS Full Description Remarks
1 NC Hot Plug Detect or No connection (optional)
2 LCD_VCC LCD logic and driver power
3 LCD_VCC LCD logic and driver power
4 VCC_EDID DDC power
5 NC (WPN) Reserved for LCD manufacturer's use (WPN)
6 CLK_EDID DDC clock
7 DAT_EDID DDC data
8 RX0- Negative LVDS differential data input for pixel
9 RX0+ Positive LVDS differential data input for pixel
10 H_GND High Speed Ground
11 RX1- Negative LVDS differential data input for pixel
12 RX1+ Positive LVDS differential data input for pixel
13 H_GND High Speed Ground
14 RX2- Negative LVDS differential data input for pixel
15 RX2+ Positive LVDS differential data input for pixel
16 H_GND High Speed Ground
17 RXC- Negative LVDS differential clock input for pixel
18 RXC+ Positive LVDS differential clock input for pixel
19 LCD_GND LCD logic and driver ground
20 NC No connection
21 NC No connection
22 LCD_GND LCD logic and driver ground
23 NC No connection
24 NC No connection
25 LCD_GND LCD logic and driver ground
26 NC No connection
27 NC No connection
28 LCD_GND LCD logic and driver ground
29 NC No connection
30 NC No connection
31 BL_GND Backlight Ground
32 BL_GND Backlight Ground
33 BL_GND Backlight Ground
34 NC Hot Plug Detect or No connection (optional)
35 BL_PWM_DIM System PWM signal input for dimming
36 BL_ENABLE Backligh on/off
37 NC APS on/off or No connection (optional)
38 BL_PWR Backlight power
39 BL_PWR Backlight power
40 BL_PWR Backlight power
% GNDAFR

1) High Speed Ground= |4~ 1PINO|ANO| wire2 HAZ =0 p0{of &
2) LCD logic and driver ground= %2~ 1PINO|AMO| wireZ AZA= 0| U0{of &t.
3) Backlight Ground= %2 1PINO|AHO| wireZ AZA=0{ A0{of &,
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ITEM SYMBOL MIN. TYP. MAX. UNIT NOTE
LVDS Differential Voltage [VID| 200 - 600 mV
Input Common Mode Voltage Vewm 0.4 - 1.8 V
-I_ Mo [
Vil
idTeren sl Signasil
.
6.2.2 LVDS AC = Algk
ITEM SYMBOL MIN. TYP. MAX. UNIT NOTE
DLL Lock Time 100 usec
LVDS Clock Ratio Top - 4:3 = -
LVDS RX 85MHz - - 400 ps (1),(2)
Skew(Strobe) TrsrM
Right Margin 50MHz - - 700 ps (1),(2)
LVDS RX 85MHz -400 - - ps (1),(2)
Skew(Strobe) Trsu
Left Margin 50MHz -700 - - ps (1),(2)
SSC Modulation Rate Foik Moo - - +3 % (3)
SSC Modulation Frequency Foik pev 30 - 300 KHz (3)

Note (1) : LVDS Receiver Skew (Strobe) Margin

RxCLKIN(LVDS CLK)

RxIN{LVDS Data)

TRSRI'H'I

RxIN(LVDS Data)

1

T

v

Rx
Internal
Strobe

Window
Trsim

Note (2) : Ideal Strobe Positions for LVDS Input

X

e

RCLP ><
RCLEM :

RAFP or RAMN. etc

R}{5><Hxx'1 >'< Rx3

05T
1.5T4

>‘< Rx=1 Rx0 R
RAR or RAP. etc

2877

¥

3.8T/7

Li

4.8T7

58T

¥

BT/
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Note (3) : SSC ( Spread Spectrum Clock)

LTt o

Conber Soreading
Trianguios Modul iy
|
- Modulation Fraquancy =
6.2.3 LVDS Data format
LVDS Receiver : Integrated T-CON
T
TCLKOUT
RaCLK IN \
-1 .
Rz IN2 <R-0('I.'” *R:OITI! XR:OI.‘II! XR:OI.'II.T Xl:OlTIG XR:OITH thol."”l >'<
DE Viyne Heyme B B4 BY B2

Rz IN1 RaOUT1} ><R:Ol'[12 Xmonu Xm‘nn XI:OI.'I’ ><R:0l"“ Xm(']" >‘<
Bl BO GE Lo G3 G2 Gl

RalX0 ReOUTS XR!OI.T! ><lh.0|.'ll XR:OI.'I’.! ><l.:0‘l'!l': Xm‘n ><R:O(‘I'ﬂ ><
R4 RS K Kl

(=] RE Ro

6.3 Interface Timing (DE Only Mode)

SIGNAL [ TEM SYMBOL MIN. TYP. MAX. UNIT NOTE
fv - 60 - Hz -
Frame Frequency Cycle
TV 773 790 810 lines -
Display Period TVD - 768 - lines -
Vertical Active
, Verticle Blank )
Display Term . TVB 5 22 42 lines -
Period
One Line
) ) Cycle TH 1446 1526 1726 clocks -
Scanning Time
Hor izontal THD - 1366 - |clocks -
Active Display Period
Display Term THB 80 160 360 pixels -
Main CLK Freq. Cycle 1/7C 66.06 72.33 83.88 MHz -

Note (1) Test Point : CLK at LVDS
Note (2) =% Al DE MSE gt =

o o

Tx input terminal in system
2ot FI|E 7H4of &

One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com
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Tv

TvB

& L LT

\)
»

A

TH
THD | THB
< ,l‘
DE | I_
Dot -~ - -~ - TULALALL - --- - UL - T
e o
DATA
SIGNALS )—C

X, Tcn
0.7V JL l
Dcrk
0.3V
DISPLAY
DATA
| TErs _
0.7Vmo
DE
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D1, H1 | 02, H1 | D3, H1

D1, H2 | D2, H2
D1, H3

01, H768|

|D1366,H1

1366, H7q8

NOTE : (Dn, Hm) = 2
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6.6 Power sequence

. Latch—upO|tt LCD 2= &2| DC operationg 27| flal MY 2/2LE &A= otz 2t Zolot

[s13

[== N

0.9 Vg
0.1 Vg
Power Supply VDD o =
T, - T T,
i, e —r -
%ALID
Signals =+ /
o
- s
_‘_: i T‘_EI
HE R 0.9 W
LED Power (V;,) 0. 1~.r _,ZT -'TX...
| 1T,
oV Bl |
PWM _ JARRAL
ov JELETI I PN AT
B/L Enable : :
ov —Ts = Te —
Timing (ms) Remarks
0.5< T1 < 10 VDD rising time from 10% to 90% (O|XzZt=)
0< T2 < 50 Delay from VDD to valid data at power ON (0| Z}t=2!)
0< T3 < 50 Delay from valid data OFF to VDD OFF at power Off (0|HMz}5d)
500 < T4 VDD OFF time for Windows restart (O|Xzt=2!)
200 < T5 Delay from valid data to B/L enable at power ON (0| Zt= )
200 < T6 Delay from valid data off to B/L disable at power Off (0|MZt=Y)
0< T7 =10 VDD falling time from 90% to 10%
10< T8 Delay from valid data on to LED driver Vin rising time 10%
10< T9 Delay from LED driver Vin falling time 10% to valid data Off
0.5< T10 = 10 LED Vin rising time from 10% to 90%
0.5< T11 = 10 LED Vin falling time from 90% to 10%
0< T12 Delay from LED driver Vin rising time 90% to PWM ON
0< T13 Delay from PWM Off to LED driver Vin falling time 10%
0 <T14 Delay from PWM ON to B/L Enable ON
0 < T15 Delay from B/L Enable Off to PWM Off

Vec2t Zotof hct,
SEE 7] Mo M=z E 7{A
H AH

L} = E 117| Mol LCDE Ho| =7t Aef 7t =

(8) Vecat el7tEl &= 2lefHolA AT E0{7HX| 2= el (Interface Signal High
Impedance) 2 ZHA|ZF F=X| 2+ 2,

(4) Power Off= X Power Onst7| Fol X Fo0| 2tds| & = 5H.

&

One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com
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ITEM symsoL | CONDTH - win. TYP. MAX. UNIT NOTE
Contrast Ratio(5Points) CR 500 - - (1),(2)2l®
Response time Rising
5 TR + TF - 16 25 ms (1), (3)
at 25C Falling
Average Luminance of (2o ®
) ) YL,AVE 170 200 - cd/mt
White(5 Points) IL=25mA
Cross Modulation DSHA =0 - - 2.0 % (4)
MTH A - =0 - 45 - %
RX 0.570
Red .
RY Viewing 0340
Normal
GX Angle 0.330
Color Green i
o GY TYP 0.560 TYP SR3= =38
Chromaticity 0.03 40.03 -
(CIE 1931) BX : 0.160 : (1),(5)
Blue
BY 0.135
WX 0.313
White
WY 0.329
oL 40 = -
Hor.
OR 40 - _
Viewing Angle CR=10 Degrees (1),(5)
oH 10 - -
Ver.
oL 25 - -
13 Points White
. W - - 1.6 (2)e] ®
Variation
Flicker F = - - 5.2 - (6)

One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com



¢ Global LCD Panel Exchange Center www.panelook.com BE AHRMF G P o

NOTE (1)
AlokZH(Viewing angle)2| A2l : C/RO| 100|AtE|= AlZte| HH 2

Normal Line
o6=00= 0

12 O’clock
Yy direction
du=90°

6 O’clockY’
direction
0= 90

SRR HEY SE/IAE 137 @22 ot

ACTIVE AREA

10mm 342 683 1025  1omm

v il
D @
----------- @ o | =
—) @ ----- e C) g 384
® @ | o
1omm ¥ 9 @ ____________________ @ (Lines)

@ CHE[H[(C/R : Contrast ratio)
D SHQX| U9 570 HollM g2 AEH(GMAX)2F oI F2 AEf(GMIN)S| |2 X9,

Panel &F Xl nOIA 412 &H &

Panel & 2IXl nllA & AH %
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2| &= (YLn)

Y+ Yis +Yir+ Yo+ Yoo
5

YL, AVG =

® 13 point white variation(dw)&H™

o EHA Aol 13702 test pointsE FZAst01 ofef Az}

130 S8as zlligt
13 SHaUS zlae

NOTE (3)
SEA

|ZHResponse time)2| X9
10| Ol & & w2t ot mofl F3H20| 10%2F 90%AL0| 2 #H3tst=

[m:
AlZtel . (RD-80S 742| 50cm)

-1

=X
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NOTE (4)
Crosstalk Modulation Ratio(Dgy,) =

2°Viewing Angle (

EPSE=]
1 O -
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x aje

Y&

Where
Ya |
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NOTE (5)
220 302 2R T HHo|M HEI0|EE 7
Photodetector : SR-3 (d = 50cm)

: Q 25 : 25T+2T

A, FE(AEH HHEHA)
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Field = 2° / 5

TFT - LCD Module

LCD Panel

-

The center of the screen
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8. 7|78 S4

s = MIN. TYP. MAX. UNIT H|
7= 359.0 359.5 360.0 mm
22 37|
M2 223.3 223.8 224.3 mm
=2 - - 440 g
el - - 3.8 mm

NOTE 1) Thickness Measuring Method
. Measuring force : 200gf with Height Gauge

One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com
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1
9.1.1 CUSHION PAD

Corrugated cardboard boxr
9.1.2 =% g

STEP 1. Putting into zipper bag STEP 2. Futting on the paper tray

STEP 5. Inserting at the Box STEP 4. Folding the paper tray STEP 3. 2 module / 1 paper fray

4

- ‘ ' * Note
4 - 2 Module / 1 Paper tray
E/ ‘ - 36 Module /1 Box

STEP 6. Putting the Top Pad

NOTE) 1) TOTAL : Approx.19.5 kg
2) Acceptance number of piling : 36 sets
3) Carton size : 373mm(W)*470mm(D)#*327mm(H)
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9.1.3 2Z WE=
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NO =4 H 0
1 TFT-LED Modules 36modules / 1box
2 Packing Bag Folding
3 Silica—gel 8pcs / 1box
2 modules / 1 tray

4 CUSHION-TRAY

18 tray / 1box
5 PACKING CASE 18EA /1Pallet
6 PACKING-PALLET BOX 1EA / 1Pallet
7 PALLET-PLASTIC 1EA / 1Pallet
8 = 7Y e 18 Box / 1 Pallet

Pallet 2t x|
9 AgkbA B g=af 18EA / 1Pallet
10 CHEtA i ~2F 49 4EA / 1Pallet
11 AEE 2H 19.5 Kg
12 1 Pallet ZZ&2H 360 Kg

One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com
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9.2 Label At2F
A nameplate bearing followed by is affixed to a shipped product at the
specified location on each product.
(1) Parts number : LTN156AT20-HO1
(2) Revision : 3 letter

(3) Lot number X XXX XXX XX X HOT

L SEC Revision Code
Fanel number
Cel 1D

Lot 1D

honth

Year

Product Code
Line

(4) Nameplate Indication

A = v
LTN156AT20
0924 40 mm

HEEBDONhEE HO1

MADE IM CHIMA

M
W

80 mm

TFT-LCD Productname: LTN156AT20

Lot number: XXXXXXXXXXX

Product Revision code : HO1

Inspectedwork week: 0810(2008 Year, the 10mweek)

One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com



¢ Global LCD Panel Exchange Center www.panelook.com BE 2R MBS F O

(91 High voltage caution notice

HIGH VOLTAGE THIS COVER CONTAINS A
CAUTION FLUORESCENT LAMP.
/j%*_\ PLEASE FOLLOW LOCAL 10mm
RISK OF ELECTRIC SHOCK LERSET OO

DISCOMMECT THE ELECTRIC
FOVVER BEFORE SERVICE REGULATIONS FOR ITS DISPOSAL ']

e
o

!

T0mm

(6) Packing small box attach

ELECTRO®SCE

T

DEVICE - LTM15E6AT20
TYPE HO1
GLAMTITY 36 PCE

COG040001

| MU I LTS |

(7) Packing box marking: Samsung TFT-LCD Brand Name

ThA

One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com



