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1. GENERAL DESCRIPTION

DESCRIPTION

This model uses a liquid crystal display (LCD) of amorphous silicon TFT as switching components. This model is

composed of a TFT LCD panel, a driver circuit, and an ass'y KIT of source PBA. This 46.0" model has a resolution
of a 1920 x 1080 and can display up to 1.07 Billion colors with the wide viewing angle of 89° or a higher degree
in all directions. This panel is designed to support applications by providing a excellent performance function of

the flat panel display such as home-alone multimedia TFT-LCD TV and a high definition TV.

FEATURES

RoHS compliance (Pb-free)
High contrast ratio & aperture ratio with the wide color gamut

SVA (Super vertical align) mode

Wide viewing angle (+178°)

High speed response

FHD resolution (1920 x 1080, 16:9)

DE (Data enable) mode

The interface (2Pixel/clock) of 2ch LVDS (Low voltage differential signaling)

GENERAL INFORMATION

Item Specification Unit | Note

Active Display Area 1018.08 (H) x 572.67 (V) mm

Switching Components a-Si TET Active matrix

Gl : TFT :1036.08) x 591.40(V) 105

ass size CF: 1030.88(H) x 588.70(V) mm | £0.omm

1036.08(H) x 591.40(V) mm | £0.5mm

Panel Size
1.80(D) mm +0.1mm

Weight 2640 (Max) g

Display Colors 1.07B (Dithered 10bit)

Number of Pixels 1920 x 1080

Pixel Arrangement

RGB Vertical Stripe

Display Mode

Normally Black

Surface Treatment

Anti Glare
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2. ABSOLUTE MAXIMUM RATINGS

If the figures on measuring instruments exceed maximum ratings, it can cause the malfunction or the

unrecoverable damage on the device.

Item Symbol Min. Max. Unit Note
Power supply voltage Voo GND-0.5 13.2 \ (1)
.(rTegnppee::;:urreefgfr ;:giiirface) Tsts -20 60 °C @. &)
Humidity for storage HSTG 90 %RH (2), 4
Operating temperature TOPR 0 50 °C S’
Operating humidity H 20 90 %RH '
Endurance on static electricity 150 Vv 3)

Note (1) The power supply voltage at Ta= 25 £ 2 °C
(2) Temperature and the range of relative humidity are shown in the figure below.

a.90 % RH Max. (Ta < 39 °Q)

b. The relative humidity is 90% or less. (Ta >39 °Q)
¢. No condensation
(3) Keep the static electricity under 150V in Polarizer attaching process.
(4) Operating condition with source PCB
(5) Storage temperature condition including glass
(6) Condition without packing. (Unpacking condition)

100 Relative Humidity ( %RH)

90 (39,90)
80

0 | Operating Range (50,50.4 )

40
(60,27.7)

20
5 Storage Range
0 1 L
-40 -20 0 20 40 80 80
Temperature (°C)

Fig. Range for temperature and relative humidity (unpacking condition)
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3. OPTICAL CHARACTERISTICS

The optical characteristics should be measured in the dark room or the space surrounded by the similar setting.
Measuring equipment : TOPCON RD-80S, TOPCON SR-3 ,ELDIM EZ-Contrast

Ta = 25 £ 2°C, VDD=12.0V, fv=60Hz, fDCLK=148.5MHz, Light source: D65 Standard Light

Item Symbol | Condition Min. Typ. Max. Unit Note
Contrast Ratio CR 3000 | 5000 . . N,
Response time G-to-G Tg - 8 16 msec RD(-Zzgos
Luminance of white (3)
360 400 - 2
(At the center of screen)) i cd/m SR-3
RX 0.661
Red
RY 0.328
ox Normal 0270
Color Green qL,R=0 :
. GY qu,D=0 TYP 0.585 TYP (@).(5)
Chromaticity
BX -0.03 0.134 +0.03 SR-3
(CIE) Blue Viewin
BY 9 0.125
Angle
) WX 0.292
White
WY 0.361
q, 75 89 -
Hor.
Viewing 9, CR>10 75 89 - L
Degrees
Angle q, At center 75 89 - EZ-Contrast
Ver.
er ay 75 89 i
Color Gamut 68 - %
Color 7000 K
Notice

(a) Setup for test equipment

The measurement should be executed in a stable, windless, and dark room for 40min and 60min after
operating the panel at the given temperature for stabilization of the standard light. (SDC uses the standard
luminance of the D65media).

This measurement should be measured at the center of screen.

The environment condition: Ta =25+ 2 °C

(b) D65media has the general light source.
The temperature of color is 6487K. The coordinate of color is Wx 0.313, Wy 0.329

The luminance of this product is 7217cd/m’.
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Photo detector Field Photo detector————.
SR-3 2°
Field
RD-80S 1°
SR-3 : 50cm
RD-80S : 50cm

EZ-Contrast : 0.2cm

TFT - LCD Module
LCD Panel

7

The center of the screen

(c) The CIE positions D65 as the standard daylight illuminant:
[D65] is intended to represent average daylight and has a correlated color temperature of approximately 6500

K. CIE standard illuminant D65 should be used in all colorimetric calculations requiring representative daylight,
unless there are specific reasons for using a different illuminant.

- Definition of the test point

320 Q60 1600
180 @ @ @ Active Area
: § § O TestPaint
540 @ @ .@
900 @ @ @®

Note (1) Definition of contrast ratio (C/R)
: The ratio of gray max (Gmax) & gray min (Gmin) at the center point 5 of the panel

The measurement goes in ELABO-LS Standard light source
G max

C/R= .
G min

Gmax : The luminance with all white pixels
Gmin : The luminance with all black pixels
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Note (2) Definition of response time

. Black (When White (When Black (When )
Display data the data is out.) the data is in.) the data is out.)

100%
90%

The response of
optical instruments

10%
0%

TIME

¥ G-to-G : Average response time between the whole gray scale to the whole gray scale:

The response time is the value that was measured after it was operated in Samsung's standard BLU for one
hour.( at room temperature)

Note (3) The definition of luminance of white: The luminance of white at the center point ®
The measurement shall be executed with the standard light source of D65

Note (4) The definition of chromaticity (CIE 1931)
The color coordinate of red, green, blue and white at the center point &
The measurement shall be executed with the standard light source of D65

Note (5) Definition of viewing angle
: The range of viewing angle (C/R >10)
The measurement shall be executed with the standard light source of D65
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4. ELECTRICAL CHARACTERISTICS

4.1 TFT LCD MODULE

*Ta=25+2°C
Item Symbol Min. Typ. Max. Unit Note
Voltage of power supply VDD 10.8 12.0 13.2 \ (1)
Currnet of (a) Black ) 450 550 mA
power (b) White IDD - 400 500 mA 2),3)
supply (d) Sub V-stripe 700 800 mA
Vsync frequency fv 48 60 62.5 Hz
Hsync frequency fH 60 67.5 70 kHz
Main frequency Fdclk 130 148.5 1525 MHz
Rush current IRUSH - - 2 A 4

Note (1) The ripple voltage should be controlled fewer than 10% of Vpp (Typ.) voltage.
(2) fV=60Hz, fDCLK = 148.5MHz, Vpp = 12.0V, DC Current.
(3) Power dissipation check pattern (LCD Module only)

a) Black pattern b) White pattern (c) Sub V-stripe

HRNRRRCN
RN
L]

(4) Conditions for measurement

The rush current, Iz ,gy can be measured when Tgygp. is 47045,
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5. INPUT TERMINAL PIN ASSIGNMENT

5.1 INPUT SIGNAL & POWER

Connector : FI-RE51S-HF(JAE)

Pin Symbol Description Pin Symbol Description

1 NC NOTE1 26 NC NOTE1L

2 NC NOTE1 27 NC NOTE1

3 NC NOTE1 28 Rx2[0IN Even LVDS Signal -

4 NC NOTE1 29 Rx2[0]P Even LVDS Signal +

5 NC NOTE1 30 Rx2[1]N Even LVDS Signal -

6 NC NOTEL 31 Rx2[1]P Even LVDS Signal +

7 LVDS_SEL (Note 2) LVDS selection 32 Rx2[2IN Even LVDS Signal -

8 NC NOTE1 33 Rx2[2]P Even LVDS Signal +

9 NC NOTE1 34 GND Ground

10 NC NOTE1 35 Rx2CLKN LVDS Clock -

11 GND Ground 36 Rx2CLKP LVDS Clock +

12 Rx1[O]N Odd LVDS Signal - 37 GND Ground

13 Rx1[0]P Odd LVDS Signal + 38 Rx2[3]N Even LVDS Signal -

14 Rx1[1]N Odd LVDS Signal - 39 Rx2[3]P Even LVDS Signal +

15 Rx1[1]P Odd LVDS Signal + 40 Rx2[4]N (Note 2) Even LVDS Signal -

16 Rx1[2]N Odd LVDS Signal - 41 Rx2[4]P (Note 2) Even LVDS Signal +

17 Rx1[2]P Odd LVDS Signal + 42 NC NOTE1

18 GND Ground 43 NC NOTEL

19 Rx1CLKN LVDS Clock - 44 GND Ground

20 Rx1CLKP LVDS Clock + 45 GND Ground

21 GND Ground 46 GND Ground

22 Rx1[3]IN Odd LVDS Signal - 47 NC NOTEL

23 Rx1[3]P Odd LVDS Signal + 48 12v DC power supply

24 Rx1[4IN (Note 3) Odd LVDS Signal - 49 12v DC power supply

25 Rx1[4]P (Note 3) Odd LVDS Signal + 50 12V DC power supply
51 12v DC power supply
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Note (1) No connection: These PINS are used only for the product of SAMSUNG.
(DO NOT CONNECT the input device to these pins.)

Note (2) LVDS selection : If this pin: Low(GND V) / NC - JEIDA LVDS format

Otherwise : High(3.3V) - Normal LVDS
Value
NOTE(2) Parameter Symbol Unit Note
Min Typ Max
Input High Voltage High 28 - 36
Interface
Input Low Voltage Low 0 - 0.8 \
" JAER SRER, |
LVDS -" ““ = “‘
Option 4 : P
LVDS
Signal

LVDS Option Sequence

Note (3) Input mode 8bit setting @ 8bit input > E_Channel : Floating
Input mode 10bit setting @ 8bit input = E_Channel : Keep Level 0’
Pin No.24 / Pin No.40 : Pull up(3.3V)
Pin No.25 / Pin No.41 : Pull down(GND)

LVCC_33 RxX [X] P
Pin No [25, 41]

10Kohm
(Pull_Down)
10Kohm
(Pull_Up)
" GND

RxX [X] N
Pin No [24, 40]
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Note (4) Pin number which starts from the left side.

S-PCB

v
I

Pin Mo, 1 Pin Mo. 51

=1 #581

L= =1,

Fig. Connector diagram

a. Power GND pins should be connected to the LCD’s metal chassis.
b. All power input pins should be connected together.
¢. All NC pins should be separated from other signal or power.
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5.2 LVDS INTERFACE

- LVDS receiver : T-con(merged)

- Data format

LVDS pin Normal JEIDA
TXIN/RxOUTO RO R4
TXIN/RxOUT1 R1 R5
TXIN/RxOUT2 R2 R6
TxOUT/RXINA TxXIN/RxOUT3 R3 R7
TxIN/RxOUT4 R4 R8
TXIN/RxOUT6 R5 R9
TXIN/RXOUT7 GO G4
TXIN/RxOUT8 Gl G5
TXIN/RxOUT9 G2 G6
TXIN/RxOUT12 G3 G7
TxOUT/RxINB TXIN/RxOUT13 G4 G8
TxIN/RxOUT14 G5 G9
TXIN/RxOUT15 BO B4
TxIN/RxOUT18 Bl B5
TxIN/RxOUT19 B2 B6
TxIN/RxOUT20 B3 B7
TxIN/RxOUT21 B4 B8
TxOUT/RXINC TXIN/RxOUT22 B5 B9
TxIN/RxOUT24 HSYNC HSYNC
TXIN/RxOUT25 VSYNC VSYNC
TxIN/RxOUT26 DEN DEN
TxIN/RxOUT27 R6 R2
TxIN/RxOUT5 R7 R3
TxIN/RxOUT10 G6 G2
TxOUT/RXIND TxIN/RxOUT11 G7 G3
TxIN/RxOUT16 B6 B2
TxIN/RxOUT17 B7 B3
TxIN/RxOUT23 RESERVED RESERVED
TxIN/RxOUT28 R8 RO
TxIN/RxOUT29 R9 R1
TxIN/RxOUT30 G8 GO
TxOUT/RXINE TxIN/RxOUT31 G9 Gl
TXIN/RxOUT32 B8 BO
TxIN/RxOUT33 B9 Bl
TxIN/RxOUT34 RESERVED RESERVED

Doc.No. LSC460HNO4
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5.3 INPUT COLOR DATA MAPPING

DATASIGNAL
GRAY
coLor | DISPLAY RED GREEN BLUE SCALE
{10bit) TEvEL
FRO|R1|R2|RI|Re |RS|RG|R7|RE|RO| G0 |G| 52| 53| G4 | &5 | &6 |67 B0 |81 B4 | BS
sack |ololo|o|oflo|oflo]o|o]lolo]le]lo|lo]olo]o oo olo -
Bl |o|o|o|o|ofo|olo]o|o]lo|o]lo]lo|o]|o|o]|o 11 1)1 -
Green |olololofelolololofolafa]a|aa]|a]1]1 oo olo -
agic | cvan |ofolofofofo|ofofofoafafafa]af1]1]¢ 11 1)1 >
COLoR Rep |1ftf{1f1|1|1|1]1]1]1]efe|e]lo]la|o]o]|e olo oo -
masenTa (1 |1 {11 |11 |1 ]1]1]1]olo|o]lofo]olo]|o 11 1)1 -
i AR R ERERRRERERERER ER RN ERERERERERE oo olo -
wHTE |1 fa]afaala]ala)alalaafa]ala]a]1]s 11 1)1 -
sack |olololo|ofo|ofo]olololo|o]lo|o]olo]o oo olo RO
1|lolo|oflo|oflo]|ololololo]|o|lolo|lo]|o]|e oo (i ) R1
oari lof1]ofel|e]e]e]e]o]olo|ofofofo|e]o]o oo b|o RZ
GRAY 1
SCALE R3~
OF R 102D
RED !
UGHT gl e ]a 1|1 ]|a1]s]1]1]|elo|lo]lo|lala]o]|o od o o|o R1021
plaf1]{1|af1|a]1]1|1]o]lo]olo|o]o|a]a oo olo R1022
rReo |a |11 fa]af1]sl1]1]olo]|olo]lo]o|a]la oo olo R1023
sack |o|o|o|o|ofo|ofo]o|o]lolo|o]lodo|olo]o oo olo G0
plololo|ofo|olo]lololi]o]|aYolalo|o]|o oo olo G
neri lofofofo|oo]o]o]o]o|o|dfefofofo]o]o oo olo G2
GRAY 1
SCALE G-
oF G1020
GREEN 1
UGHT fglololo|o|o|ololadolafolaafa|1]1] olo o|o G102
plolo|o|ofo|olollolalol ool aa]1|1]1 oo olo Gl0z2
Green |ololo|ofo|olololoo o e a|aa]|a]1]1 oo olo G1023
sack |ololo|o|o|@labo |olololo|o]lofo]olo]o oo olo BD
ololo|oqehedd]lololelo]le]elolo]lolo]e 1o olo B1
oari lofofodofed@|olo]o]ololofofofolo|o]o o1 olo B2
GRAY 1
SCALE B3~
OF B1020
BLUE !
UGHT Yplalo|olo|o|o]olo]lo]ofo|lo]o|lalo]o]|o 1|0 11 B1021
ololo|lo|ofo|olo]o|ololo|olo|o]o|o]|o o1 1)1 B1022
Blbe |ofololo|o|oe|ololo]lolo]lo|o]lelola|o]e 11 1)1 B1023
Note ' (1) Definition of gray : Rn: Red gray, Gn: Green gray, Bn: Blue gray (n=gray level)
Note (2) Inputsignal: 0 =Low level voltage, 1=High level voltage
Doc.No. LSC460HNO4 Page 14 of 37 Rev.No. 06-000-G-20130405
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6. INTERFACE TIMING
6.1 TIMING PARAMETERS OF TIMING (Only DE Mode)
Signal Item Symbol Min. Typ. Max. Unit Note
Clock /T, 130 148.5 1525 MHz ,
Hsync Frequency F. 60 67.5 70 KHz -
Vsync F, 48 60 62.5 Hz -
Term fgr the Active c.JI|spIay T, ) 1080 ) Lines )
Vertical period
Display Total vertical T, 1110 1125 1400 Lines -
Term for the Active display To - 1920 - Clocks -
. Period
Horizontal Total
. T -
Display Horizontal M 2092 2200 2348 clocks

Note) These products don't have to receive the signal of Hsync & Vsync from the input device.
(L)Key points when testing: TTL controls the signal and the CLK at the input terminal of LVDS Tx of the system.
(2) Internal VDD = 3.3V
(3) Spread spectrum
- Modulation Frequency : 30~300 KHz

* The limit of spread spectrum's range of SET in which the LCD module is assembled should be within + 1.5%.

6.2 TIMING DIAGRAMS OF INTERFACE SIGNAL

Tv

. - N |
< TvD / == |
e __ [ LI LI [ LI
. TH .
e THD =I |
P ] I
oeit WU UL ULV -+ JUUUL - UL
Tc
sionats — —(
- Tc -
Tcn B Tcl

Dcrk st X .
pispLay N oo i Y 0.5
DATA : v
- CcC
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6.3 CHARACTREISTICS OF INPUT DATA OF LVDS

ITEM SYMBOL Min. Typ. Max. UNIT NOTE
Differential input high VTH i i 100 "y
threshold voltage
VCM=1.2V

Differential input low
threshold voltage Vi -100 i i mv
Input common mode voltage Veu 0.2 - 2.0 \Y
Differential Input Voltage Vool 100 - 600 mV
t - - 450 ps

Input data position F=80MHz RORM

toaim -450 - - ps

Notice The spread spectrum should be 0% when the skew is measured.
Position of a measurement is T-CON LVDS input pin

RINCLKP

RINCLKN

Tr

RIN1P

RIN'IN

RINCLK 5 | 5
(LVDS CLK) i i
RIN Tostan: |
(LVDS Data) Rx
a Window -
RIN ><_". ><_’1 Trsim
(LVDS Data) i i
s i
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6.4 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.

09Veo . & - 09V
Power Supply /
Voo 0.1 Voo ¢ < 0.1Vos o

0.5 msec<T1z10msec
10msec < T2 50msec
0<T3250msec
1000msec=T4

<
i
~ " 3K/
i d
Signals /
9 ov // /1

Power On

Y

(< 'I‘A—J

Powsr Off

1000msec=TS

(Recommend Value)
100msec=T6

(Recommend Value)

T1: The Vpp rising time from 10% to 90%
T2 : The time from the point which Vpp reach to 90% of voltage to the point which the valid data is out_when
the power is on.

T3: The time from the point which the valid data is out to the point which Vpp reach to the 90% of voltage when
the power is off.

T4: the time from the point which the Vdd decrease to the point which the Vdd increase again for windows to
restart.

% The recommended operating condition of the back light system

T5: The time which takes for B/L to be turned on after the signal is entered when the time is on.
T6 : The time which takes until the signal is out after BL is turned off
= The condition of supply voltage to enter in the module from the external system should have the
same condition as the definition of Vpp.
= Apply the voltage for the lamp within the range which the LCD operates. when the back light is turned on
before the LCD is operated or when the LCD is turned off before the back light is turned off, the display
may show the abnormal screen momentarily.
= While the Vpp is off level, please keep the level of input signals low or keep a high impedance condition.
= The figure of T4 should be measured after the module has been fully discharged between the periods
when the power is on and off.
= The interface signal must not keep the high impedance condition when the power is on.
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- { (509.04) J S //
‘ 1018.08 (ACTIVE AREA) 7 0 T T
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0
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N— . N Ve | | D—IC Thickness : Max 1.0mm
-
o AN 10.3 )
518.08 DS
O | 1036.08 (OUTLINE)
: DETAIL "B(HID
x NOTE
1029.28(CF POL) 1 PANEL @ TFT-LCD
S 2 REFER TO "PRODUCT INFORMATION”
OR ’PRODUCT SPECIFICATION” DOCUMENTS
0 - TOLERANCE
- FFC CABLE INFORMATION
- CONNECTOR ,! CF GLASS
D144 - HEIGHT OF CIRCUIT COMPONENTS :
1028 88(TFT POL) 3 PANEL THICKNESS | |
- CF POL : T02 \
1030.88(CF GLASS) B CF GMSS : T07 ‘ /
O- - TFT GLASS - T07 :
(515.44) ‘ - TFT POL : T02
| 4. SOURCE PBA
- PCB THICKNESS : TI0
‘ - PCB LAYER - 4 DIMENSION FOR POL STICKING
- - FFC CONNECTOR HEIGHT  TIS
e e - CIRCUIT COMPONENT MAX HEIGHT - TL3 T —
o POSITION | A(CF POL)|B(TFT POL)
UP 1.5 1.3
DOWN 1.15 1.15
LEFT 0.8 1.0
RIGHT 0.8 1.0
0
R |REV | DATE DESCRIPTION OF REVISION REASON CHKD BY GENERAL TOLERANCE UNT | mm | DRANBY | DESDBY | CHKDBY | APP'DBY
= | 001 ] 12.11.02 Modification of FFC size Specification was decided S.H.LEE R i/ teveL o v s | seae |1 MODEL NAME [ SC4B60HNO4
\/ | 002 |12.11.06 Modification of D—IC, CATE-IC size Specification was decided S.H.LEE ' S H LEE HYYU SSYANG
| 003 | 12.11.29 Addition of GASKET Specification was decided Y BKIM 0<X<=14 +o.o% 0.1 +0.2 TOLERANCE 1 a o SHEET NAME OUTLINE DIMENSION
S L <X<=16 T(/08 T0/15 + 0.5
‘ 5/ 5/ 120821 | 12.11.06 121195 |SpECIFicaTION| FHD, 467, 60Hz, MB3, NNB |SHEET| 1/1
0 16 < X <= 064 ?L/O.WZ 71/0.25 + 0. SPEC. NO
\ v /20 /201 | <o SAMSUNG DISPLAY CODE N, OUTLINE DIMENSION | VER. | 002
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8. PACKING

8.1 CARTON

(1) Packing Form
Corrugated Card board box as shock absorber.

(2) Packing Method

Packing Box

Panel Tray

Note (1) Total Weight: Approximately . 226 Kg
(2) Carton size : 1100(W) x 800(D) x 1227(H))

(3) Packing Material

ITEM. Specification.. Remark .

Total Pallet Size W*V * Height [mm].. -.1270* 1150*1150.,

-.Panel:7.7kg (1.1kg/Panel, 7ealTray)..
Tray. 7 [Panel/Tray] Sheet: 0.4kg (0.05 kglea, 8ealTray).,

T B D'ray:1.1kg(EPS).,

- Pallet21kg (Wood Pallet) . |
Pallet. 20 [Tray/Pallet].,
-.20ea (10tray * 2array) + 2ea (Top Tray)..
Total Weight. 212.9 [kal- - Packing Box: 3kg (Paper).
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8.2 MARKING

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

J ~

1Smm N
P N
WAMAMAIARE || =
Part Number « | LSC460HNO04-xxx > Revision code
Lot Number <—+—— BACAJE1TOE1205
= o v

|

Weekcode
(1)Parts number : LSC460HJ03
(2)Revision code : 3 letters
(3)Lot number X X X X XXX XX X
L Panel number
Cell ID
Lot ID
Month
Year

Product Code

(4) Weekcode : 1205( ex. 2012 year, 5"  week)

Doc.No. LSC460HNO4 Page 20 of 37
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(5) Nameplate Indication

40mm

'°“e"hﬁllmnlml

DEVICE LSC460HNO4-xxx
XXX

TYPE -
QUANTITY TBD

$713442689

80mm

Parts name : LSC480HNO2
Lot number 7 XXXXXXXXXX
Product Revision Code  : XXX

(6) Packing box attach

DVC: LSC460HNO4 > Part Number
TYPE : XXX
QTY: TBD

Z78C280001

0 IR

Lot Number < Z78C2800011228

4
Weekcode

Doc.No. LSC460HNO4 Page 21 of 37 Rev.No. 06-000-G-20130405
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9. GENERAL PRECAUTIONS

9.1 HANDLING

(@) When the panel kit and BLU kit are assembled, the panel kit and BLU kit should be attached to the set
system firmly by combining each mounted holes. Be careful not to give the mechanical stress.

(b) Be careful not to give any extra mechanical stress to the panel when designing the set, and BLU kit.

(c) Be cautious not to give any strong mechanical shock and / or any forces to the panel kit.
Applying the any forces to the panel may cause the abnormal operation or the damage to the panel kit and
the back light unit kit.

(d) Refrain from applying any forces to the source PBA and the drive IC in the process of the handling or
installing to the set. If any forces are applied to the products, it may cause damage or a malfunction in the
panel kit.

(e) Refrain from applying any forces which cause a constant shock to the back side of panel kit, the set
Design and BLU kit. If any forces are applied to the products, it may cause an abnormal display, a functional

failure and etc.

(f) Note that polarizer could be damaged easily.
Do not press or scratch the bare surface with the material which is harder than a HB pencil lead.

(9) Wipe off water droplets or oil immediately. If you leave the droplets for a long time on the product, a
staining or the discoloration may occur.

(h) If the surface of the polarizer is dirty, clean it using the absorbent cotton or the soft cloth.

(i) Desirable cleaners are water or IPA (Isopropy! Alcohol).
Do not use Kenton type materials (ex. Acetone), Ethyl alcohol, Toluene, Ethyl acid or Methyl chloride. These
might cause the permanent damage to the polarizer due to chemical reaction.

(j) If the liquid crystal material leaks from the panel, this should be kept away from the eyes or mouth.
If this contacts to hands, legs, or clothes, you must washed it away with soap thoroughly and see a doctor for
the medical examination.

(k) Protect the panel kit and BLU Kit out of the static electricity. Otherwise the circuit IC could be damaged.

- Reference : Process control standard of SDC

No. |Item Control standard

1 Ionizer All Equipment should be controlled under 150V.(Typ. 100V)
2 Carrying Roller Carrying Roller should be controlled under 200V.

3 Equipment Ground Resistance |All Equipment Ground Should be less than 1ohm.

(I) Remove the stains with finger-stalls wearing soft gloves in order to keep the display clean in the process of
the incoming inspection and the assembly process.
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(m) Do not pull or fold the source drive IC which connects to the source PBA and the panel or the gate drive
IC.

(n) Do not pull, fold or bend the source drive IC and the gate drive IC in any processes.
If not, the source drive IC could be bent one time in the process of assembling the panel Kit and the BLU
Kit.

(0) Do not adjust the variable resistor located on the panel kit and BLU kit except when adjusting the flicker.
(p) Do not touch the pins of the interface connector directly with bare hands.
(g) Be cautious not to be peeled off the protection film.

- Make sure to peel off slowly
(It is recommended to peel it off at the speed of more than
8sec. constantly.)
- The peeling direction is shown at the Fig
: p“o/% - Instruct the ground worker to work with the adequate
Y methods such as the antistatic wrist band.
- Maker sure to be grounded the source PBA while peeling of
the protection film.
_— 1| -Ionized air should be blown over during the peeling

” F_- - The protection film should not t be contacted to the source
| = | = 1 drive IC.

- If the adhesive stains remain on the polarizer after the
protection film is peeled off, please move stains with
isopropyl-alcohol liquid.

Fig. GND SR-Open Pattern — Be
sure to be contacted to the ground
while peeling of the protection film

(r) The protection film for the polarizer on the panel kit should be slowly peeled off just before using so that the
electrostatic charge can be minimized.

(s) The panel kit and BLU kit have high frequency circuits. The sufficient suppression to the EMI should be
done by the setmanufacturers.

(t) The set of which the panel is assembled shall not be twisted. If the product is twisted, it may cause the
damage on the product.

(u) Surface Temp. of IC should be controlled less than 100 C, operating over the Temp. can cause the damage
or decrease of lifetime.
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9.2 STORAGE
The storage condition for packing
ITEM Unit Min. Max.
Storage () 5 40
Temperature
Storage o
Humidity (orH) 35 75
Storage life 6 months
(1) The storage room should provide good ventilation and temperature control.
(2) Products should not be placed on the floor, but on the Pallet away from a wall.
(3) Prevent products from direct sunlight, moisture nor water; Be cautious of a buildup of
condensation.
st (4) Avoid other hazardous environment while storing goods.
Or?‘?’e (5) If products delivered or kept in conditions of the recommended temperature or humidity,
Condition . - . .
we recommend you leave them at a circumstance which is shown in the following table.
period 1 month | 2 months 3 months 4 months 5 months 6 months
Baking . 50C, 10% . o
Condition No Baking 2aur 50C, 10%, 48Hr

9.3 OPERATION

(a) Do not connect or disconnect the FFC cable during the "Power On" condition.

(b) Power supply should be always turned on and off by the "Power on/off sequence”

(c) The module has high frequency circuits. The sufficient suppression to the electromagnetic interference
should be done by the system manufacturers. The grounding and shielding methods is important to minimize
the interference.

(d) The cables between TV SET connector and Control PBA interface cable should be connected directly to have
a minimized length. A longer cable between TV SET connector and Control PBA interface cable maybe operate

abnormal display

(e) Recommend to age for over 1 hour at least in the state, which the product is driving initially to stabilize the
characteristic of the initial TFT.

(f) Response time depends on the temperature.(In Lower temperature, it becomes longer)
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9.4 OPERATION CONDITION GUIDE

(@) The LCD product shall be operated under normal conditions.
The normal condition is defined as below;
- Temperature : 20+15C
- Humidity : 55£20%
- Display pattern : continually changing pattern (Not stationary)

(b) If the product will be used under extreme conditions such as under the high temperature, humidity,
display patterns or the operation time etc.., it is strongly recommended to contact SDC for the advice about
the application of engineering . Otherwise, its reliability and the function may not be guaranteed. Extreme
conditions are commonly found at airports, transit stations, banks, stock markets, and controlling systems.

9.5 PROCESS EXECUTING GUIDE

(a) Aging
Be sure to age for over 1 hour at least, which the product is driving initially to stabilize TFT Characteristic.
(b) Flicker Adjustment
(1) Flicker should be adjusted by optimizing the Vcom value in customer LCM Line through the 12C Interface.
(Master & Slave = I2C communication )
(2) Flicker should be tuned by correct method according to gamma IC type of each model and
(LSC460HNO4 - “Genie Type")

Type Flicker data saving position Slave Address
Genie Type Gamma IC memory 1001111
Genie-lite Type T-con EEPROM 1110101 (EEPROM data Address : 8161)

(3) Flicker should be adjusted the pattern, where are displayed alternately at sub-pixel. (1*1 Dot Pattern)

TP
WP SDA SCLWP = =
oleReXe I
c . 47K ——
onnector
T-CON
Pin #x : WP > | Pin #u : Bus Release |
Pin #y : 5CL & L L | Pin #v : SDA |
—Q L L | Pin #w - SDA ‘
D-VR
] EEFROM
| Pin #a : WPn
GAMMA
weo |p 11 o we | _
e o s |
Pin #c : SCL Pin #m : SCL
— | Pin #n: SDA

< Flicker Adjust Circuit Block Diagram >
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9.6 OTHERS

(@) The ultra-violet ray filter is necessary for the outdoor operation.

(b) Avoid the condensation of water which may result in the improper operation of product or the
disconnection of
electrode.

(c) Do not exceed the limit on the absolute maximum rating. (For example, the supply voltage variation; the
input voltage variation, the variation in content of parts and environmental temperature, and so on) If not,

panel may be damaged.

(d) If the module keeps displaying the same pattern for a long period of time, the image may be remained to
the screen. To avoid the image sticking, it is recommended to use a screen saver.

(e) This Panel has its circuitry of PCB's on the rear side, so it should be handled carefully in-order for a force not
to be applied.

(f) Please contact the SDC in advance when the same pattern is displayed for a long time
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10. SPECIAL PRECAUSTIONS

Component

Expected cause

Upholding part for
panel

Prevent the panel from breakin? by assigning gaps between the panel and the upholding part for panel on the drawing
for the upholding part for panel.
Refer to the (a), gbf) (c) of 3-1 for the design of BLU.

The shape of the

Design the upholding part for panel to fit to the panel appropriately when designing the BLU since the shape of the

2 | upholding part for |upholding part for panel may damage the panel.
panel Refer to the (a), (b), (c) of 3-1 for the design of BLU.
The edge of Design the edge of panel to have a sufficient space with the upholding part for panel when designing the BLU since the
3 | upholding part for ed?e of the upholding part for panel may dama%e the panel when assembling the panel and BLU.
panel Refer to the (a), (b), (¢) of 3-1 for the design of BLU.
Upholdi f Place the upholding part for the panel in order for the shape of mold, which contacts with the panel not to interfere
4 | Ypholding plart O | with the area of panel.
pane Refer to the (a), (b), (c) of 3-1 for the design of BLU.
Design the BLU in order for the COF not to contain the lead crack resulted from the tensioned COF created when the
5 Drive IC product is twisted if the space between the D-IC COF and the middle mold isn't sufficient.
Refer to the (a), (b), (c),(d),(e),(f), and (g)of 3-2 for the design of BLU.
Design the BLU in order for the product not to contain the lead crack resulted from the tensioned COF caused under the
6 Drive IC condition, which the product is twisted by fixing the source PCB.
Refer to the (a), (b), (c),(d),(e),(f), and (g)of 3-2 for the design of BLU.
1) The temperature of each part of product suggested by our company and the second vendor shall meet the standard
Ic of temperature, which is recommended not to be exceeded by our company when the product is affected under the
7 t various temperature ranges. . . .
componen Apply over Imm long separation distance stated in the safety standard between the electric part and each conductor.
(Apply the rated separation distance when insulating.)
Apply the thermal pad in a designated size to the product as a measure to lower the temperature of heat in order for
8 Thermal pad each part to use the rated temperature.
The surrounding area of the POL shall be treated with an electrification treatment since the external ESD may cause a
9 POL phenomenon, which the POL is coming off.
In addition, the GND portion of source PBA shall be grounded.
10 PBA The GND portion of each PBA shall be contacted with the GND portion of BLU.
Refer to the (a) and (b) of 3-3 for the design of BLU.
11 Circuit The standardized approval from the client is required since the EMI is executed by a client.
Our company can only measure the reference since the client measures the BLU.
12 T?gnbgggnkgn?f Design‘the BLU with considering the maximum height of parts, which our company suggests.
13 |Between the FFC and | Design the instrument with considering the length between the FFC and the control PBA.
the C-PBA (The marginal minimum length of 5mm or 8mm is required.)
14 Panel The surface temperature of panel shall be maintained within 0°C and 45°C when the external ambient temperature is at
ane 25°C. (Design the BLU with considering the increase of the temperature in the panel by the LED, CCFL, and etc.)
15 Aqif Recommend to age for over 1 hour at least in the state, which the product is driving initially to stabilize the
9ing characteristic of the initial TFT.
16 The attachment of | The additional confirmation by our company is required If the attachment of gasket to the S-PBA of our company is
gasket required.(To fix the S-PBA or the EMI)
Design the top chassis and the driver IC to be contacted by placing the shape of emboss inside the top chassis as a
17 Drive IC measure to prevent the driver IC from heating. The size of emboss shall be designed in larger size than the size of IC
inside the film of the driver IC.
Refer to the (a), (b), (c).(d).(e).(f), and (a)of 3-2 for the desian of BLU.
18 The prohibited Design the BLU in order for the BLU not to interfere with the area, where the control PBA and the source PBA are
bandwidth located densely according to the drawing for the BLU from our company.
19 S-PBA The material, which contacts with the bottom side of S-PBA which has a pattern shall be non-conducting material or
B shall be insulated.
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APPENDIX - RECOMMENDATION FOR THE BLU DESIGN
1. The schematic of panel

ItemAg Symbol Remark

Protector Film @ Removable

Polaroid Film

Color Filter Glass

TFT Glass

Gate IC

®
®
®
Source IC ®
®
@

Source PBA

FFC
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2. The tolerance of panel assembly

Item Symbc& Min. Note
Glass Cutting
i Qvl £03
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3. The guide for the mechanical design

3.1 The panel guide

(a) It is recommended to avoid the following cases since the light leakage can be caused by the
pressure of the guiding structure.

When the guiding part is made of plastic resin, the gap between the panel and the guiding structure
should be considered when you design. The shrinkage under the situation which the temperatures
change causes the light leakage. For your reference, it is recommended to have a total gap between

the panel and the guide structure as below (When the resin is composed of the PC and the 15% of
G/F.)

K 232 32" 40" 46" 55”
Right & Left 0.9 0.9 1.0 11

Total Gap
Top & Bottom 0.6 0.7 0.8 0.9

It is recommended to follow the dimension and the shapeof the guiding structure stated as below
since the distortion of guiding parts can cause the light leakage

| s

l 1 Charﬁ‘;r

; Over 20mm ‘

| O A/

\"- Round
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(b) When the panel guide point is designed at the edge of the panel, the points in the corner
shall not be designed to be contacted with the other parts in order to avoid the crack on the
panel caused by the burr of the panel.

Panel Guide | ’ Space for panel burr ‘

Panel Guide

(c) It is recommended to avoid placing the ribs as shown below since the panel damage with the
unstable design can be easily happened under the external force.
-. The sharp or the round shape near the panel shall be changed to a flat shape, such as the
shape of screw point, the gate point, and etc.

oC WS C

Risk point

-. It is recommended to keep the gap between the panel guides and ribs over Imm in the
worst conditions.

(3¢ The suggested dimension does not guarantee the quality of the products.)
- Panel Guide |

Over 1.0mm

-. The gap between the panel guide and the front cover (or the front chassis) should be a zero
in Z-direction to avoid the being broken in the panel caused by being stuck between the

gap.
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Zero Gap

ﬁane Guide

3.2 The COF and the Drive IC
(a) The pattern of COF is easily damaged by the sharp edge of the press and the burr of
mold under the condition which the products are shaking while delivering. Therefore, it
is recommended to avoid designing not to locate the gate of mold or the parting line in
the position of COF when designing the product.

COF Film

The risk area
under the COF film

Mold Frame

(b) It is recommended to secure the sufficient gap between the COF and the other parts when
designing the product since the lack of gap between the COF and the other parts can cause
the damage in the COF such as the lead crack under the condition which the product is
twisted.

(3¢ The space over 3.0mm for moving is recommended, but the quality of products is not

guaranteed.)

COF moving space

(c) The temperature of the surface of Drive-IC should be less than 100°C
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(d) The sufficient space for the COF and the Drive IC should be prepared including the worst
condition to prevent the damage on Drive-IC from the external force.
-. If the panel is placed to the upper part of the mold, it is recommended to keep the gap
between the mold and the front cover or the mold and the top chassis by adding the rib
between the COF and COF.

. COF |

The addition of rib

The part of mold

-. Design the gap between the rib and the cover to maintain the space for the protection of COF
as small as possible

The minimization of gap

Front Cover

The part of mold
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(e) When metal parts are assembled next to the Drive-IC, the metal part should be insulated to
avoid the damage on IC from the static electricity.

Drive-IC

Insulation Chassis (Metal)

(f) If the length of COF is designed to be short, the lead crack can be occurred by applying the
tension on the COF due to the being shaking of the product.

The shortage of gap
(The worst case)

Drive-IC

Insulation Chassis (Metal)

(9) It is recommended to design source PCB can be easily moved to the direction of each axis in
order for the tension not to be applied to the edge of COF under vibrating condition, such as
transportation of the product.

Source PCB
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3.3 The control PBA and the Source PBA

(a) The gaps between the source PBA and the other parts and the control PBA and other parts
should be considered to avoid the damage on electrical parts by the static electricity and the
external forces. If the material of shielding part is metal, the insulation method is
recommended.

External Force

Insulation Tape

(b) Confirm the status of insulation tape since the inappropriately attached insulation tape can
cause the damage on the parts of product if the insulation tape for the insulation of part of
PBA is attached inconsecutively due to the inappropriate design or the error occurred during
the process.

The overlapping of the insulation tape
attached inconsecutively
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3.4 The 4-Corner and the cloudy light leakage
(a) It is recommended to follow the method delineated in the picture below for designing
since the distortion on panel and the sharp increase of the temperature gradient in the
surface of panel can cause the light leakage.
-. Place the strong beads at the corner point to control the flatness of the panel.

Bead or Forming

-. The heat sinking plane in the lower parts shall contact with the bottom chassis.

Bottom Chassis (Metal)

Aluminum Bar
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3.5 Others
(a) The corrosion of the source PBA
Be cautious when selecting the specification of tape or designing the product since the
corrosion of the parts of circuit caused by the overuse of the glass cleaner of the end user
may cause the occurrence of the abnormalities in the screen, if the model is the reversed
product which has the source PBA designed at the 90°.

The route of the inflow of
cleaner

(b) The deterioration of crystal liquid
It is recommended to design the products to make the temperature of the active area of the

product operated below the 50°C for the protection from containing the abnormalities in the

screen due to the deterioration of the liquid crystal. In addition, it is recommended to design the
product not to cause the occurrence of the deterioration of liquid crystal under the ambient

temperature of 50 °C.
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