TN

( LTA460HQ18-C )



3. el

3.1 M
LTA460HQ18-CO1= HIAZ Al2|Z(Amorphous Silicon) &8t EHXIAE (TFT; Thin Film
Transistor)E A®IE AXE AIESH 2 & #Z(Color active matrix) A TFT HE H
A2 XH(LCD;Liquid Crystal Display) ModuleOlCt.
Module2 Panel, & 3IZ2 2 Backlight®22 P?HE 0, Interface B2 Digital SAFEE
IIE#E _I_: I|_-|_<.D_O|,F UI—/\IO' leol LVDS /'\E
2 ME2 1,920 = 1,080(16:9) sAE ELE6HD, 1.078 (Dlthered 10bit)2
el SXF J1=0 SVA Mode Jl=S HE0610 AlOFLE2 AGHESR 89° 0lAS MEdts Z A0

HM3B0IH, 0% 88 52 XN&dts

3.2 E3
(O High Contrast Ratio & High aperture structure
@ 1% 82 S4(0CC H2 =z W)
® FHD (1,920 * 1080 &t4) XI& (16:9)
@ SVA (Super Vertical Align) Mode ZAIOF2H(+£178° )
(® Sync Format : DE(Data Enable) Mode X, H/V-sync X 2D}
® E-LED B/L Unit & &
@ 2CH-LVDS =& QIEHIOIA( 2 * 1 pixel/ clock)

3.3

010

220t

(@ Public Display

2 Home-alone Multimedia TFT-LCD TV

® High Definition TV Ready (HD TV Ready)

@ AV MS2 stah ZAl S|

HI

3.4 LEALS

g = At 2t = 9 Bl
FESHEAHA 1018.08(H) x 572.67(V) mm

S a-Si TFT Active matrix
ZsdlsM & 1.07B (Dithered 10bit) color

SIERES 1,920 x 1,080 pixel 16 : 9

StAHE RGB Vertical Stripe

Sta30| 0.17675 (H) x 0.53025 (V) mm

HARZE Normal ly Black

HEHXeC S-POL, ANTI GLARE
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HO

4. J| ALY
[tem Min. Typ. Max . Note
Horizontal (H) 1044 .9 1045.9 1046.9 mm
Module Vertical (V) 601.1 602.1 603. 1 mm
size mm
Depth(D) 30.2 31.2 34.2 )
( With Converter )
Weight - 11.3 12.3 Kg
5. 201 =0y H=A
5.1 88 AIY 20 HA
[tem Symbo | Min. Max . Unit Note
Storage temperature TSTG -20 65 T (1)
Operating temperature
P g tem TOPR 0 50 © (1)
(Ambient temperature)
X, y = - 40
Shock ( non - operating ) Snop G (2),(4)
z = - 30
Vibration ( Non — operating ) Vnop - 1.5 G (3),(4)
NOTE (1) 2% MUSE 2H = Otel I ol WL,
(&R 25 = 39T <40COIAM 93.8%RHOI o &>)
NOTE (2) 1ims, sine wave, 1 time for X, xY, +Z axis
NOTE (3) 10-300 Hz, Sweep rate 10min, 30min for X,Y,Z axis
NOTE (4) &ls 2L =2 TestAl LES 1NFol= X7 BE0| X720 2ol | AE T HLE
BentT Xl =S SE0| ALDGHO0F SHCH.
0 Relative Humidity ( %RH)
90
80 |
60 - )
Operating Range
40 -
20
¢ | Storage Range
| 0 | 1 | I | | |
-20 0 20 40 60 80
Temperature (°C)
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5.2 HIJIX A 2Uf &3

5.2.1 TFT LCD MOOULE &E[OH &= (VSS =0 V)
[ TEM SYMBOL MIN. MAX. UNIT NOTE
Power Supply Voltage / Analog VAVDD 10.8 13.2 V (1)
Power Supply Voltage / Digital VDD VSS-0.3 13.2 V
NOTE(1) SESEZ HACHHIAM.
5.2.2 BACK-LIGHT UNIT Z2H& = (Ta:25+27C)
&t = s SPEC. Ct2| gl
o= &g Vi 22 ~ 26 V 24V Typ.
28 &8 = lin 7.1 Adc MAX V=24V
£ M7 (Max.) lo 280 mA MAX
ANE 25 g9 Top 0 ~+60 T
BE 2k 24 Tstg -30 ~ 480 c
A2 M & RHop 90%RH % No wet condition
NOTE(1) ZICHXIE =S HR, A0l ZE0| LME £ AS. A HAXZAH UWUHA
2SEHOFE.
5.2.3 LED UNIT Absolute Maximum Rating
= s ZHUEE | =4 Bl 1
Operating temperature range Top -20~70| C
Storage temperature range Tstg | 30 ~ 85| C
Junction Temperature Tj 150 T
| f 260 mA | Continuous operation@string
Forward current
I fp 310 mA Duty 50% operation@string
Vi 118 v Cont inuous @02p6e0rm? ion@string
Forward Vol tage Vi 191 Y Impulsive operation@string
P @310mA
Thermal resistance, Junction to PCB| Rth,JS 20 K/W
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B3 XA
25 1 25T+2TC /| &%  25%85% RH / &2 : 86kPa~106kPa / 4! : 1LuxOlat /
SE(ZFEAQ Hig MH) /| REA=E
Warm-Up Time : O =& 302 0]4t
@ F=I|H(2 15 2tA)O 2 center 3| T2 =FHFI0 102X F 2
ST B = X012 HIJF 0.5%010t0F El= == AIE
Twarm-up = (| Lumt—=10 — Lumnow | / Lumnow ) x 100 < 0.5 JI} &= Al2t
28 ST | Lume= 8N S

where , Lum-o,z= 10=2& F

ZH[ (LMD : Light Measurement Device)

i
0%

6.2

. BM-5A(TOPCON#t ), BM-7(TOPCONiit), SR-3(TOPCON#t), RD-80S(TOPCONft),
PR-650(Photo Reserchiit), EZ-Contrast(Eldimiit)

Hel & &g

|
OB

|
Jh
04

. 6=90° + 0.8°
I S W ] o
d= 50Cm
LCD
LMD Field
BM-5A / SR-3 2°
BM-7 / RD-80S 2°/ 1°
PR-650 1°

6.3 5 =
—. TFT LCD Module:Vy = 12.0 V, f=120Hz, fDCLK = 297z, ColumnEtd =
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|

o

0%
4
Jim

tem Symbol Condition Min. Typ. Max. Unit Note
Transmittance T 5.5 6.0 % (1)
Contrast Ratio (2)
C/R 3,000 | 4,000 -
(Center of screen) SR-3
(5)
Response B
GtoG _ _
Tine (Avg) 6 18 msec RD-80S
¥ 02556
o
Normal M
Luminance of White f=0 (3)
YL _ 350 400 - cd/m?
(Center of screen) a=0 SR-3
fed Rx 0.650
e -
Ry V/Lew:”g 0.330
Gx nate 0.310 (4)
Color Green PR650,
o Gy TYP. 0.600 TYP.
Chromaticity 5 0.03] 0150 10.03 SR-3
(CIE 1931) | Blue X ‘ : ' Center
By 0.060 Point
. Wx 0.280
White
Wy 0.290
Color Reproducibility 70 % SR-3
Color Temperature CCT 7,000 10,000 | 13,000 K SR-3
gl 75 89 -
Hor . (6)
Viewing g R C/R > 75 89 -
Degrees EZ-
Angle f H 10 :1 75 89 -
Ver. Contrast
fL 75 89 -
Brightness Uniformit 4
ghtness .n| ormity Bun ~ ~ o % (4)
(9 points) SR-3
(8)
Flicker - - 20 BM-7
RD-80S
DSHA 101-255 - - 5.0 %
(7)
Crosstalk DSHA 20-100 - - 15.0 % BM-5A
DSHA 0-19 X(2te|otsth) %
Gamma Value 19| 2.2 2.5 P11
=
w =AM XA 1 LCD Assy Module =210lM =S&E
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B

(® TRANSMITTANCE

ﬂ
njo o

Ol=ot0d PANEL &1t

| gl 9" (TPANEL )

2 Point® Ol A TRANSMITTANCE (TPANEL)

g 5%

: Contrast ratio)

X =2 (Point ®)UA White &HEH(GMAX)2H Black &HEH(GMIN)2l HIZ &2,

=5
~ EHEYUA WHITE 8B 3=
G/R = TUNOIA BLACK NE 31%
SO Aol (YL)
SC(Y) = =5

NOTE (3) White #l

NOTE (4) Brightness Uniformity(Buni)
© Fully White

=3 5o
R

| el #EE =E,

Bmax - Bmin % 100

where,

max

Bmax = Maximum brightness
Bmin = Minimum brightness
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NOTE (5)
P SE&AIZH(Response time)2l AQl: 3O HFEH & Mt S40HE Mo EH=0l 10%2F 90%
AOIZ2 Bigtol= Al2tel &
— Normally Black modeZ &#<X

A

Tr - Tt |
0o S — <_>_ White(TFT On) 0
90% [ 0 W P
10% / ‘\
0% [Back(IFT oM. Black(TET Qff) >

Time
Gray to Gray Response Time
Qay End
31 63 95 127 159 191 223 255

(063 | Tr(09%9) | Tr(0-127) | Tr(0-159) | Tr(0=191) | Tr(0223) | Tr(0-259)
Tr(31-63) Tr(31-127) | Tr(31-159) | Tr(31-191) | Tr(31-223) | Tr(31-259)

63 | Tf(e3-0) | TH(E3-31) Tr(63-127) | Tr(63-159) | Tr(63-191) | Tr(63-223) | Tr(63-256)

95 | TH(95-0) | TH(96-31) Tr(96-127) | Tr(96-159) | Tr(96-191) | Tr(9%6223) | Tr(9%6-256)
Start | 127 | Tf(127-0)| Tf(127-31)| Tf(127-63) | TH( Tr(127-159) | Tr(127-191) | Tr(127-223) | Tr(127-256) fon

159 | Tf(159-0) | Tf(159-31) | Tf(159-63) | Tf(159-96) | Tf( Tr(159-191) | Tr(159-223) | Tr(159-256)

191 | Tf(191-0) | TF191-31) | Tf(191-63) | TF(191-96) | Tf(191-127) | T(191-159) Tr(191-223) | Tr(191-256)

223 | Tf(223-0) | TH(223-31) | TH(223-63) | TH(223-96) | TH(223-127) | Tf(223-159) | TH(223-191) Tr(228-25) |

235 | Tf(255-0) | TH(255-31) | Tf(256-63) | TH(255-96) | Tf(256-127) | Tf(256-159) | Tt(256-191)

T*(X=Y):Response time from level of gray(X) to level of gray(Y)
Response time &l = 5 [Tx(X-Y)] / 72

NOTE (6)
AOF2H(Viewing angle)2l &2l : C/ROI 1001& %= Ao H<
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)
ﬁ(CrosstaIk Cross modulation)2l AO2J(DSHA): A2t AMS2t&0 2ot CHHIH|OF

NOTE (7
A &
Notel = &4l
. |Ynormal Yabnormall
Crosstalk Modulation Ratio(Dsha) %100 (%)
Ynormal
* White Box O12/2] back ground patterne Grayl~ Gray64 JtXl 4Gray 2tZ2eg =8
* Horizontal Crosstalk 1} Vertical Crosstalks 2% &4
*» S8 2= JHE 22 Crosstalketd &2
Normally White modeAl Box= Black(Gmin) /Normally Black modeAl Box= white(Gmax)

* Crosstalk

—— 3/4H ——>

1 i
=X Pattern & Point
l¢e—— —— H—m——»

Ynormal

+

Yabnormal

L

<
=~
o~

e

Horizontal Crosstalk

\V)

<+ 7/8H ————— >

- <
s

«——— H
. HZ e H2 >
7/8H :

3/4V|
+ Yabnormal

RS
4*<
—

Ynormal

Vertical Crosstalk
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—

r

HHI=BM-7, =& J12l=50cm)
StHO| HH N (Flicker)2l &2l @ LCD Panel 2 320l ZEtHe|

o

HLAZ Flicker S3HE0N =
(960)  (1440)
! ;

(480)
: I

------- o O o
| ;
’ (540) . : 578 point

1 by 1 Dot BtHEREY)
Gray #22 , #32 , #45)

=3 e (7S gAe

© E2lH =
1 by 1 DOT Bt Pattern (Total Gray 64 =

10/38



7. 8IIH =4

7.1 TFT LCD 2=

I tem Symbo | Min. Typ. Max. Unit Note
Voltage of Power Supply Module Vu 10.8 12.0 13.2 Vv (1)
Current of |(a)Black - 550 700 mA
POREr 1 (b i te . - 650 | 850 | mA ((V\lzi)t,h(oSu)t
Supply @ Inverter)
Vin = 12V | (c)N PTN - 1100 1500 mA
Vsync Frequency fy 48 60.0 62.5 Hz
Hsync Frequency fu 53 67.5 70 kHz
Main Freguency focwk 130 148.5 152.5 MHz
Rush Current | e - - 4 A (4)

-

NOTE (1) CIAZEdI0l OIOIE ¥ E0IY A58 2UH=E HZHNH US 24 (Vs = 0V)

HdeX= S Connectorl M2l SEXIL.
(2) fv = 6OHZ, fDCLK = 1485MHZ, VDD = 12\/, DC current
(3) AHIAS M3 IHE

(a) Black IHEA (b) White THE

(c) N PTN

-v-
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rising time =470us)
Vobp

Test Point

(12v s,
2SK1059
1k

2SK1339

INPUT
POWER(12V)
47k
1kQ

Cc

CONTROL
SIGNAL
(High to
12V —|
14F I 0.01uF

R
Control Signal : High(+12V) >Low(Ground)
lines to panel except for power 5V : Ground
The rising time of supplied voltage is controlled to 470us by R and C value.
12V

Note :
All Signal
Rising Time
Junction Operating
Temperature

0C ~ 125TC

GND

Ambient Operating
Temperature
0cC ~ 70TC

Spec

7.1.2 Operation temperature range at specific component
SQ60PB

Part
Timing Control ler
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7.2 LED Oriver (Electrical Characteristics)

(Ta=25+£37T)

| TEM SYMBOL CONDITION MIN TYP MAX UNIT NOTE
Input Voltage Vi 22 24 26 V
Viw = 24V, Dim=Max
| v, N - - 4.80 A Normal Mode
Inrush Current - 30 ENA = Off
Note(#*2)(*3) =
| s 33/ ENA 2=4VOn - - 5.30 A Blinking Mode
V\N = 24\/
o DimeMax 157.0 | 165.0 | 173.0 | mAmean Nzgfziu M?de
Output Current 3D ENA = Off d
Note(*1) Blinking Mode
Vi = 24V mAdc . :
0.8 3D ENA = On 266.0 280.0 294.0 Note(+5) Active ng.h level
@1string
Conver ter - Enable 3 - 5.25 v
On/0ff Control Disable 0.3 - 0.4
Vicom Vi = 24V 0 - 3.3 v Note(x4)(*5)
INT_DIM (BLTEDQM) Vi = 24V i - 100 % Voo Pin(#14)
Foon Vi = 24V 140 150 160 Hz : floating(N.C)
High Level 3 - 5.25
VEXT,D\M V
Low Level -0.3 - 0.4 NO'[G(*4)(*5)(*6)
Doccom 1 - 100 % Viom Diﬂ(#13)
EXT_DIM (Duty) = floating(N.C.)
Fecon ~ - 150 W - Hz Sync Cable should
Vo = 24V be floating(N.C)
TR\S\NG - - 200 ns e 0oa Il’lg .
Teame - - 200 ns
High Level 2.4 - 3.6
Vsne V
Low Level -0.3 - 0.4
Dsc - 50 - % NOte(*5)(*6)
\/SYNC
FSYNC V\N — 24\/ - 150 - HZ |NT_D|M Only
Trisne V‘NT—D'M = Max - - 200 ns
TFALL\NG - - 200 ns
Enable 2.4 - 3.6
3D ENA V
Disable -0.3 - 0.4
inki High Level 2.4 - 3.6
B||nk|(r13gD)l\/lode . v Note(*5)(+6)
Low Level -0.3 - 0.4
Do Vi = 24V 56 %
Fa o 3D ENA = On 120 Hz

Note

(x1) All data was approved after running 120 minutes.

(*2) linrush is measured within BLU on 10ms after leaving the BLU as it is at least 1hr or
more at room temperature(25T)

13/38




(x3) Additional Appendix for Input current
SPECIF|CATION
| TEM SYMBOL CONDITION MIN TYP VAX UNIT NOTE
Input Current lovershoot,N ) ) - 3.76 3.87 Amean Overshoot Current After Turn-on
- Vin=24V, Dim=Max ) .
(Normal Mode) Isaturation,N - 3.22 3.32 Amean Saturation current after 1hr aging
lovershoot ,B . - 4.15 4.25 Amean Overshoot Current After Turn-on
Input Current - Vin=24V - -
(Blinking Mode) Isaturation,B 3D PHM=56% - 3.54 3.65 Amean Saturation current after 1hr aging
neing Hode lovershoot ,B - - - 8.00 Amax Overshoot Current After Turn-on

I_ 1 Inrush Current
[ Overshoot Current |

e

Current (A)

| :
Saturation Current |

|I 10ms 1Hour

Time (sec)

(*4) Internal PWM mode and External PWM mode are not available at the same time. In other word,
if one of the dimming control signal was input(connected),the other dimming control signal must be floating (No Connection)

(*5) duty=ton/ttotal
(x6) Signal rising/falling time

:-lﬂb: Active High Level
1 lton. | I

Active Low Level

(x7) Use an external frequency which doesn't make a waterfall and a sound noise within this range.
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7.3 LED Drive DC-DC Converter /&= Pin A
7.3.1 Input Connector : CNOO1 ( 22022WR-01481(YEON-HO))

PIN NO SYMBOL REMARK
1,2,3,4,5 Vin Power Supply DC 24V
6,7,8,9,10 GND Ground
11 STATUS No Connection
12 ENA Converter On/0ff Control Signal
Internal Dimming Control Signal
13 INT_DIM No Connection (In case of using erom #14)
External Dimming Control Signal
14 EXT_DIM No Connection (In case of using wow #13)

7.3.2 Vsync / 3D Connector : CN0O2 (

196047-04021-3(P-TWO) )

PIN NO SYMBOL REMARK
1 Vsync Burst Mode(PWM) Signal Frequency
2 3D_ENA 30_Mode On/0ff Signal
3 3D_PWM 3D_ Mode Pulse Signal
4 GND Backlight Ground

7.3.3 Output Connector : CNOO3 (20037WR-HO7 (YEONHO))

PIN NO SYMBOL REMARK

1 Qut 1 DC/DC OQutput

2 RESERVED RESERVED

3 RESERVED RESERVED

4 [S1 LED stringl cathode

5 |S2 LED string?2 cathode

6 |S3 LED string3 cathode

7 |S4 LED string4 cathode
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7.4 LED Drive DC-DC Converter Power Sequence

Vin (24V)

(0~3.3V)

INT DIM

LECEE R

EXT_DIM

LI I

Recommend
10%(min)

]
£
(S
—
wy
o
||||| Y _
—_—
E
£
S
v
n
=
||||||||||||| .
£
E
vy
N
Y -
=
A
E
w
o
E
£
vy
ol
]
Sl
m..
wi
o Cw .
=
E
=
w
L
[=]

In other word, if one of the dimming control signal was input (connected), the other dimming control signal must be floating (No Connection)

Internal PWM mode and External PWM mode are not available at same time
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7-5. 23 Col0{ Q& (Block Diagram)

(Gamma/DVR/OP AMP/
RESET/I2ZC Analog S/W)

1920 X 1080, RD/CS

PANEL
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7-6. =& Als =M (Input Terminal Pin Assignment)
7 O

-6-1. TFT LCD 2 (Interface signal & power) < 51 PIN >
Pin Symbo | Description Pin Symbo | Description Pin Symbo | Description
TCON_WP Bus release Rx1CLK- 1st, 5thLVDS Clock - GND Ground
SCL_I 12C SCL Rx 1CLK+ 1st, 5thLVDS Clock + Rx2[DIN 2nd, 6thLVDS Signal -
SDA_I 12C SDA GND Ground Rx2[D]P 2nd, 6thLVDS Signal +
3D Format 0 Not Connect (2) Rx1[DIN 1st, 5thLVDS Signal - Rx2[EIN 2nd, 6thLVDS Signal - (1)
ShutterGlass sync ) )
3D_SYNC_0 i Rx1[D]P 1st, 5thLVDS Signal + Rx2[E]P 2nd, 6thLVDS Signal + (1)
output signal
30 Format 1 Not Connect (2) Rx1[EIN 1st, 5thLVDS Signal - (1) N.C Not Connect
N.C Not Connect Rx1[E]P ist, 5thLVDS Signal + (1) N.C Not Connect
N.C Not Connect 3D_EN 3D_EN signal GND Ground
N.C Not Connect N.C Not Connect GND Ground
N.C Not Connect Rx2[AIN 2nd, 6thLVDS Signal - GND Ground
GND Ground Rx2[A]P 2nd, 6thLVDS Signal + N.C Not Connect
Rx1[AIN 1st, 5thLVDS Signal - Rx2[BIN 2nd, 6thLVDS Signal - 12V DC power supply
Rx1[A]P 1st, 5thLVDS Signal + Rx2[B]P 2nd, 6thLVDS Signal + 12V DC power supply
Rx1[BIN 1st, 5thLVDS Signal - Rx2[CIN 2nd, 6thLVDS Signal - 12V DC power supply
Rx1[B]P 1st, 5thLVDS Signal + Rx2[C]P 2nd, 6thLVDS Signal + 12V DC power supply
Rx1[CIN 1st, 5thLVDS Signal - GND Ground
Rx1[C]P ist, 5thLVDS Signal + Rx2CLK- 2nd, 6thLVDS Clock -
GND Ground Rx2CLK+ 2nd, 6thLVDS Clock +
Note(1) :

- Input Mode 8Bit Setting & 8bit input Al, ==> E_Chanel : Floating
- Input Mode 10bit Setting & 8bit input Al, ==> E_Chanel : Keep Level 'O’

PIN No.24 / Pin No.40 : Pull Up
PIN No.25 / Pin No.41 : Pull Down
* Level of LVDS signals are base on LVDS CHARACTERISTICS(7-12)
NOTE(2) : 3D input format selection
- FORMATI[1:0] : 2" bOx = Line interleave , 2° b10 = side/side , 2° b1l = top/bottom

18/38



©
2
o
=
-
z |=|=>
oD
x| ©|m
[av] .
= m|o
()
S| Q
— | >
© | -
=
clo|™
=9
N N
s ==
= | =
MAA
> |Z|E
@ 1SS
| IV W
®
2|5
S| ©
tt
S| =
o
rVV
©
<
+— =
e | 2|3
S |
= -
s | 5|2
a 32| a
c
—~ | &=
2
W
T
o ©
= o
©
I
-
©
2
o

)

=8

A
io

> w o | | v | @ o | | v | @ o | | v | @
X 0T ol =l aul 2 S| N[N of| = o] 2 S| N[N of| =1 | o] 2 N | |
T = = oo o | el Yl e ololglolglEl S o olololol8lalY e glolgl o
S o w ol — — — — 5| — — — — | — — — —

» 3 ol | ol | | ol | ol| ol| o o | ol | o | o
Qo o] —|o|—|o|—|a|o|all i |a]|o|alo|oal|ol- - ol|aloa|oallalall- i ==
%7 ol —I|ol| —l|ol| —I|ol| —l|ol| ol ol -] -I|]OlI|Ol|Ol| O]l Ol I -] Dl DD ==lf-l|—I]—I] I
Sloe|~—|o|—|o|~|o|—|o|lo|e olo|lo|o|o|o o|lo|lo|lo|o|o — |~
Qlo|~|o|~—|o|~|o|—|o|lo|e o|lo|o|lo|o|o o|lo|o|lo|o|o — |~

w |Blo|~|o|~|o|—|o|~|o|o|o olo|o|o|o|o o|lo|o|lo|o|o —|—[-

>

—

D | F|o|l~|o|~|o|—|o|~|o|lo|o olo|lo|o|o|o o|lo|lo|lo|o|o — |~
Rlo|~|o|—|o|~|o|—|o|lo|e olo|o|o|o|o o|lo|o|lo|o|o —|—[—
Hlo|—|o|—|o|~|o|—|o|lo|e olo|o|o|o|o o|lo|o|o|o|o — =
Sloe|~—|o|—|o|l~|o|—|o|lo|e olo|o|o|o|o o|lo|o|lo|o|— of|— |~
Qlo|~—|o|—|o|~|o|—|o|lo|e olo|o|o|o|o o|lo|lo|lo|—|o —|lo|—
%7 olfol| —I| —l|ol|ol| —I| —I|al| ol Ol I -«I|]OlI|Ol|Ol| OO I I| —I|] —I|—lfol]| O] -l I DI Dl
Glo|lo|—|—|o|la|—|—|o|la|oll- i 1|o|la|la|a|a|al| i - —|—|—|o|la|oll- - 1]|ol|ala
S
w o o — — o o — — o o o o o o o o o — — — o o o o o o

3 Blo|lo|—|—|o|lo|~|—|o|lo|e olo|lo|o|o|o —|—[—|o|lo|o o|lo|o

=

=

S| |8|lo|lo|—|—|e|lo|—|—|e|eo|e o|lo|lo|o|o|o —|—[—|o|lo|o olo|o

Iz

< | & |S|o|lo|—|—|o|lo|~|—|o|o]|e olo|o|o|o|o —|—[—|o|o|o o|lo|o

= S

<

S Blo|lo|—|—|o|loe|~|—|o|lo|e olo|o|o|o|o —|—[—|o|o|o o|lo|o
Nlo|lo|—|—|o|loe|~|—|o|lo|e olo|o|o|o|o —|—[—|o|o|o o|lo|o
Slo|lo|—|—|o|loe|—|—|o|lo|e olo|o|o|o|— o|l—|[~|o|o|o o|lo|o
m o o — — o o — — o o o o o o o — o — o — o o o o o o
Qlofola|o| |- —|o|o|olf i 1| —|—|—|o|ca|al| i i|o|o|o|al|al|oll- - 1]|of|a|a
a
Rlo|o|o|ol|—if—|—|—|o|lof|al | | —|—|—]o|la|oll i -1]o|a|ol|lol|al|al- - 1|ofala
[a
Slo|lo|lo|lo|~—|~|—|—|o|lo|e —|—[—]o|lo|o o|lo|lo|lo|o|o olo|o
Qlo|lo|o|o|~—|~|—|—|o|lo|e —|—[—]o|o|o o|lo|o|lo|o|o o|lo|o

o |&leloele|le|—|—|—|—|o|e|e —|—[—]o|lo|o o|lo|o|lo|o|o o|lo|o

w

Clg|lo|olo|lo|~|—|—|—|olo|o —|—[—]o|lo|o o|lo|o|o|o|o o|lo|o
Rlo|lo|o|lo|~|~|—|—|o|lo|e —|—[—]o|o|o o|lo|o|o|o|o o|lo|o
W o o o o — — — — o o o — — — o o o o o o o o o o o o
m o o o o — — — — o o — o — — o o o o o o o o o o o o
Llo|lo|lo|lo|~|~|~|—|o|—|o —|lo|~|o|lo|o o|lo|lo|lo|o|o olo|o

> < | =

= x = = w | x = x = | =] x =

3 S| 8l |Z|lelzS|F|T| & T |le|lS| & T |T|s| & T |8

a < |gjlw|ST|lw|lWw|log|l=|< = < — & w | << F < — O W | << F < — © =

%2 Jlgle|as|le|laldlz|3]| S = |lae|3| 3 = |lae|3| S = |3

= @ S I |L[=s|> 4 @ O || @ 3

o =

S S S

& 2 & > o > & > w

S » 3 < w 3 < w < w >

=) < o oc J T oc J T a J J

S S 8 S 5 s 56 S I @

%) %) %)

NOTE

(1) Gray &2

Gray level)

ot Gray (n

=M Gray, Bn

Gray, Gn

kD | AH
S M

=

Rn

19/38



7-8.

Time parameter (DE Mode)
SIGNAL | TEM SYMBOL MIN. TYP. MAX. UNIT NOTE
Clock 1/7C 130 148.5 152.5 MHz
Freguency
Hsync Cycle Fh 53 67.5 70 KHz
Vsync Fv 48 60 62.5 Hz
Display :
Vertical Active Period L 1080 | ines
Disply Term Vertical ,
Total TVB 1110 1125 1400 lines
Hor izontal Display THD 1920 clocks
Active .
Horizontal
Display Term T 2092 2200 2348 clocks
Total
— 2 H&2 H-sync® V-syncdlS & 2ol AdSEEAHOF &
— @ XHS #H0Y WHol= BIST S&& (Pattern : Black)
Value )
Parameter Symbol - Unit Note
Min Typ Max
Input High
Threshold Viy (High) 2.5 - 3.3 V
CMOS Vol tage
Inter face Input Low
Threshold Ve (Low) 0 - 0.5 V
Vol tage

20/38




7-9. CIEHOIA &S9O EFOIY CHOII 218 ( DE Only Mode)

Tv

A
_|
<
w)
|
)
_|
<
lve)
i

TH

|
THD | |

DE | l_
DcLk = -I'LI'LI'L """ J'LI'LI'LI'LI'LI'LI'L """ J'LI'LI'LI'LI'L' 'J-Ln_

SIGNALS Even Data )—C

TecL

DcLk

DISPLAY
DATA

DE
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7-10. LVDS Interface
- LVDS Receiver : TconlLH&EH
- JEDIA 10bit #2& M=

EBER LVDS pin JEIDA -DATA
TxIN/RxOUTO R4
TxIN/RXOUT1 R5
TxIN/RxOUT2 R6
TxXOUT/RxINO TxIN/RXOUT3 R7
TxIN/RxOUT4 RS
TxIN/RxOUT6 R9
TxIN/RxOUT7 G4
TxIN/RXOUTS8 G5
TxIN/RxOUT9 G6
TxIN/RxOUT12 G7
TXOUT/RxIN1 TxIN/RxOUT13 G8
TxIN/RxOUT14 G9
TXIN/RxOUT15 B4
TxIN/RxOUT18 B5
TxIN/RxOUT19 B6
TxIN/RxOUT20 B7
TXIN/RxOUT21 B8
TxOUT/RxIN2 TxIN/RxOUT22 B9
TxIN/RxOUT24 HSYNC
TxIN/RxOUT25 VSYNC
TXIN/RxOUT26 DEN
TxIN/RxOUT27 R2
TxIN/RXOUT5S R3
TxIN/RxOUT10 G2
TxOUT/RxIN3 TxIN/RxOUT11 G3
TxIN/RxOUT16 B2
TxIN/RXOUT17 B3
TxIN/RxOUT23 RESERVED
TxIN/RxOUT28 RO
TxIN/RxOUT29 R1
TxIN/RxOUT30 GO
TXOUT/RxIN4 TxIN/RxOUT31 G1
TxIN/RXOUT32 BO
TxIN/RxOUT33 B1
TxIN/RxOUT34 RESERVED
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7-11. & 2/22= = A (Power ON/OFF Sequence)
: Latch-upOlLt LCD 2=2| DC operationg LUJ|®IoH M 2/2LT =M= Ot 2t Z0t0t
Power Supply Vbp—* T1 <+
?O.9VDD 0.9VDD
0.1VbD
Vss 0.1VD
D
—Tg4——>»
—» T2 re— —» T3 &
Interface Signal \\l
(Digital data) «~ VALID
Vss (1
Power ON Power OFF
—>T5 [<+— —>|Te |<+—
0.5Vcc 0.5Vcce

Power Supply
For B/L unit

1<T1=<10msec
1<T2=50msec
0<T3<50msec
1sec=T4
1,000msec = T5

100 msec = T6 (Recommend Value)

NOTE
(1) 20 AMSE 2dtote AR MIAS V2t 2Z0t0F StCt.
(2) LCD S& H2AUOA Zol Metg OIDF 8 2, LCDIF SHEI| Mol HEZE
HITE JJIN0H LCDE Z2 M, SHHO NOISED gt
(3) Vot CIDI=l & OIEHOIA AMSIF SO 2= AEH(Interface Signal High
Impedence)2 A2 S & 21,
(4) Power Off= XH Power Ondtl| &0l M0l 2&o| LS =H,
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7-12. LVDS CHARACTERISTICS (SQ60P J1&)

—. DC Specification.

LVDS receiver DC characteristics

Characteristics Condition  Min.
IO Supply Voltage VDD33_LVDS 3.0 3.3 3.6 v
Core Supply Voltage VDD12_LVDS 11 1.2 1.3 v
Color Depth §/10 bit
Input Common Mode Voltage Veour 0.3 1.5 v
Differential Input Voltage | Vo | 100 350 600 mV
|
\'{ M
SR PN . LVDS Rx
IVinl -

Differential Signal

Definition of LVDS receiver DC characteristics

—. AC Specification.

Characteristics

Fry Input Clock Frequency (=1/T) 25 90 MHz
trer Output Clock period 11.11 40 ns
Frq =85MHz= +400 ps
trsrM Input Data position Frq =78MHz= +450 ps
Fr;=75MH= +300 ps
Fr; =80MHz= -400 pPs
trsin Input Data position Fr;=78MH= -450 ps
Fry =75MHz= -300 ps

trrLL Lock Time 100 psec
tauty Rx Output Clock Duty Ratio 45 50 55 %

LVDS receiver AC characteristics
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S -
RxCLKIN(LVDS CLK) AN * \
RXIN(LVDS Data)  'RSRM ‘_9( o ><
1 Intzrnal 1
Strobe
Window
RxIN(LVDS Data) >é—’ )é—’ Trsu

Figure 4. Timing diagram of LVDS receiver skew margin

POWER(VCC)

Casel
HFLL
!
i
RxCLKIN(LVDS CLK) Valid
Case2
RPLL
INTERNAL Clock T
!

Figure 5. Timing diagram of LVDS receiver operation
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7-13. SPREAD SPECTRUM SPEC
- Modulation frequency : max 300 kHz
- Modulation rate : max +/- 1.5%

7-14. 30 +*+= GUIDE
1) 3D INPUT SOURCE &<l
LTA460HQ18-C01 222 3D == RlolA=
60Hz Frame sequential 249l 30 1= Sourcedt CIJHEHOF &F.
Et Format2l 3D #=Source A& ot& .

2) INPUT PIN &2

PIN Number PIN & 89

3D_EN &lS High(3.3V)Al, 30 S&HE!.

26 30_EN
Normal ly GND.
SETOHIA SHHD Shutter Glass2tSl 3D_SYNCE U=D| &t &

5 3D_SYNC_|I _
Sequence otJ| &ZX.

46 30_Format 0 |3D input format selection

’ 30_Format 1 |FORMAT I[1:0] : 2'bOx = Line interleave , 2'b10 = side/side

%30 Signal Sequence= otJ|2F 20| LT OOFE.

SET — LCD, (LVDS) 678
—“-““
LCD DISPLAY AT

-ﬂnmnwmm-

Ay
-l
#

¥ Teon Bist Mode X Invalid

ame

?’."-—’

3D_EN

1f | Lom T I|'
BL.wuﬂ] ; 'I

Spec [ms]
Items Description
Min. Typ. Max.
7 242 T7 » 10 Frame
T8 z30 Té > 7 Frame
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Ay HIF XA
oE A2
NE _
o Class C HIIEA 1,2 s3 3,4 S2
- ES cS ES cS
HTOL 50 ‘C 0/8 0/4 0/4 0/4
HTOL 2 60 C 0/4 0/4 0/4 0/4
LTOL -5 C 0/4 0/4 0/4 0/4
LTOL 2 -10°C 2 Bhr OlAF 2 XIZ A4S 1hr 014 on | 0/4 0/4 0/4 0/4
THB 50 C / 80 %RH 0/4 0/4 0/4 0/4
HTS 70 C 0/4 0/4 0/4 0/4
LTS -25 C 0/4 0/4 0/4 0/4
WHTS 60 C / 75 %RH 0/4 0/4 0/4 0/4
TS -20°C,302 ~ 60°C,30%, 100cycle 0/4 0/4 0/4 0/4
. Ba/s2=28H:-10T~50C, 5dhrs
A(EE[TQ?E 17,000t (5,000m) /S = .40,000ft (12,000m) /HIS=) | 0/2 | 0/2 | 0/2 | 0/2
.S 23,000t 25°C 10hrs
= H=:410 kV, 210 Point, 13//Point
ESD .S HI®=:420 kV ,210 Point, 13l /Point 0/3 0/3 0/3 0/3
Inverter input pin: = 15kV, 150pF /330, 33l/Pin
XS 10~300Hz/1.5G/10minSR, XYZ, 30min/axis 0/3 0/3 0/3 0/3
£XYZE 202t 13 : |
= 40" Olat 550G , 11msec (£XYZ
3 e 206 | 1imsec (XY . +7:306) 073 | 073 | 03 | 0/
52" Ol&F  30G , 1imsec (+XYZ)
Pallet® I} |&C HEZZX(DG00477 LCD TR TIp AUBLEZE) 1 1 1 1
CFD| &HA 50~60 C Mosaic pattern(9x10) 12hrs fix 0/8 0/4 0/4 0/4
50~60 C Mosaic pattern(9+10)
QETE Iy aaehrs  DID : 504hrs 0/4 | 0/4 | 0/4 | 0/4
XIS : $HEY AS3F =S 24 (Max 23dB)
A8 ST ST 0/2 0/2 0/2 0/2
HWE S=2 : Max 50dB (36dB Ol4t 53| 0I5t)
A2 ML BEEA 52Y5H Shr
27 N 0/2 0/2 0/2 0/2
1082 2tA M2 0n/0ff, DID= Portrait &I&H
-20C~65C , TV:440cyc, 52SNB 204cyc
TSS 0/4 0/4 0/4 0/4
DID:110cyc, 52SNB 51cyc
HALT -30~100°C 15Grms 0/2 0/2 0/2 0/2
=9 "} 25 ~50 C Time to Fail(Optional) 0/2 0/2 0/2 0/2
46"01 A 10= 0.7s/3] 10003
_ n [ = =
Twist O |90, 9% 82?2?%?'2%8%?' 0/4 | o/4 | o/a | o0/4
26" 205 0.6s/3 2503
FOS O} 220 X 0/2 0/2 0/2 0/2
_ : AL Al
DC O} 188—28& ?Brﬂrc’g@gg 0/2 | o/2 | o/2 | 0/2
Ball Drop | oymer cospauxiony +2%z o4z splite 34
0} 20cm =0, 24p/panel EtA 0/15 0/15 0/15 0/15
(optional) HTS(70°C) HXl, 168hr S92 500hr DEX] O}
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9. PACKING
9-1. CARTON(Internal Package)
(1) Packing Form
Corrugated fiberboard box and corrugated cardboard as shock absorber
(2) Packing Method

B Packing Pallet Box .

LCD Hodul e. (LIGI-031 964) .

» Module (24E4)
in Bag-Shialding.
(EB02-001290, 45°Z8) .
with Silica Gel Sea/l Modido.
-+ Modulelff S0 2.

Facking Box<

» Pallet-Pladic .
(LIGD-01 6334 46" &),

Pallet Plastic.

PSiusung

- Packing &t 22 JI&

ITEM Unit Min. Max.
Storage Temperature () 10 40
Storage Humidity (2arH) 36 75
Storage life G rnonths

-. Prohibkit direct sunlight

—-. Yentilation in storehouse and Control changing termperature is within
limits of environment

-. Put it on pallet. dont put it on floor. and store them with removing
form wall.

=, Dont wet Qut-BOX and avoid rain.

-, YWithout condensation.

-. Etc. Awoid harmful Condition.

Storage Condition

- Packing &fEil &I 22t JI&E

Morethan 3months Storage or Lowtemp. Delivery/under5¢ Storage,

Long—term Storage Process >0n the 20°c 50%rH Condition, More than 24hr release.
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9-2. Packing Specification

[tem Specification Remark
110.8 Kg / LCD (lea)
, 24ea / (Packing- |2. 12 Kg / Cushion-pallet (2ea)
LCD Packing .
Pallet Box) 3. 8 Kg / Packing-Pallet Box (1ea)
>. Cushion—pallet Material : paper
>. Packing—Pallet Box Material : DW4
Pallet 1Box / Pallet 1. Pallet weight = 8.8 kg
Packing Direction Vertical
Total Pallet Size H x V x height 1270 mm(H) x 1150 mm(V) x 844 mm(height)
) Pallet(8.8 kg) + Module(10.8+24=259.2Kg) +
Total Pallet Weight 288 kg ]
Cushion(uptbotton=12kg) + Pallet-BOX(8kg)

10. MARKING & OTHERS

A nameplate bearing followed by is affixed to a shipped product at the
specified location on each product.

(1) Parts number : LTA460HQ18-CO1

(2) Revision . One letter

(3) Control . One letter

(4) Lot number 8 J 5 G01014D

® B®® 6 60

® 8 : Line
@ J : Device
® 5 : Year
® G : Month

(5) Nameplate Indication

® 010 : LOT NO
® 14 : GLASS NO
@ D : CELL NO

&P L1a460H018-COL

1050

8J5G01014D

MADE IN KOREA

(6) Bar code marking for Customer

The bar code marking is attached to module backside.
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1) MODEL NAME : LTA460HQ18-CO1
2) SAMSUNG

3) MADE IN KOREA

4) PRODUCTION NUMBER

5) USER MODEL NAME

Bar code shows  a) user model name, b) production number

a) User model name
LTA460HQ18-CO1

b) Production Number

SAMSUNG
MADE IN KOREA SERIAL NO
OO0 OOO00O U?JREVBK»JCODE
| | PRODUCTION MONTH
#6430008B* PRODUCTION YEAR

(7) Packing box attach

PEnmsur o

DEVICE  :|LTA460HQ18-C01
TYPE :
QUZA Y N pQ

MADE IN KOREA OANANNN1
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11. General Precautions

14.1 Handl ing

(a) When the module is assembled, It should be attached to the system firmly
using every mounting holes. Be careful not to twist and bend the modules.

(b) Refrain from strong mechanical shock and / or any force to the module. In
addition to damage, this may cause improper operation or damage to the module
and LED back-light.

(c) Note that polarizers are very fragile and could be easily damaged. Do not press
or scratch the surface harder than a HB pencil lead.

(d) Wipe off water droplets or oil immediately. |f you leave the droplets for a
long time, Staining and discoloration may occur.

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

(f) The desirable cleaners are water, IPA(Isopropy! Alcohol) or Hexane.

Do not use Ketone type materials(ex. Acetone), Ethyl alcohol, Toluene, Ethyl
acid or Methyl chloride. It might permanent damage to the polarizer due to
chemical reaction.

(g) If the liquid crystal material leaks from the panel, it should be kept away
from the eyes or mouth . In case of contact with hands, legs or clothes, it must
be washed away thoroughly with soap.

(h) Protect the module from static , it may cause damage to the CMOS Gate Array IC.

(i) Use finger—stalls with soft gloves in order to keep display clean during the

incoming inspection and assembly process.

Do not disassemble the module.

Do not pull or fold the lamp wire.

Do not adjust the variable resistor which is located on the module.

Protection film for polarizer on the module shall be slowly peeled off just before

use so that the electrostatic charge can be minimized.

(n) Pins of I/F connector shall not be touched directly with bare hands.

S0 o HEl BOILL MYEE
B pax| opd s,
MEo] Eo] BoDPiL Moy
R W e fJel Edc,
ED! 2T SHAITIHU BA|
AFO] XA -+ gL

HE 2 W AauHME AU (S) YDE, fEs AN YU}
sjoe HAN W ool HEL QNS S WN ALY,
HE 8 EE= REME BSHM, 271}, 28W, SN, 44y
£k AHBSIIR. B2 o8 @S ME ALRHX]
O[ER0| 0] 2120 B0 EA opMs,

Al 4+ oUc2a: M| SoiM
g

HE el vy geld] e
BRSO AT TA] ARO]
KR 4 2lauck,
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14.2 Storage

I TEM Unit Min. Max.

Storage Temperature () 5 40

Storage Humidity (%rH) 35 75
Storage life 12 months

Storage Condition

-The storage room should provide good ventilation and temperature control.
—-Products should not be placed on the floor, but on the Pallet away from

a wall.
-Prevent products from direct sunlight, moisture nor water; Be cautious of

a build up of condensation.
—-Avoid other hazardous environment while storing goods.
—-If products delivered or kept in conditions of over the storage period of 3
months, the recommended temperature or humidity range,

we recommend you leave them at a temperature of 20°C and a humidity

of 50% for 24 hours.

14.3 Operation

(a) Do not connect,disconnect the module in the "Power On" condition.
(b) Power supply should always be turned on/off by the item 6.3
"Power on/off sequence"

(c) Module has high frequency circuits. Sufficient suppression to the
electromagnetic interference shall be done by system manufacturers. Grounding
and shielding methods may be important to minimize the interference.

(d) The cable between the back-light connector and its inverter power supply shall
be a minimized length and be connected directly . The longer cable between
the back-light and the inverter may cause lower luminance of lamp(LED) and
may require higher startup voltage(Vs).

14.4 QOthers

(a) Ultra—violet ray filter is necessary for outdoor operation.
(b) Avoid condensation of water. It may result in improper operation or disconnection

of electrode.

(c) Do not exceed the absolute maximum rating value. ( the supply voltage variation,
input voltage variation, variation in part contents and environmental temperature,
and so on) Otherwise the module may be damaged.

(d) If the module displays the same pattern continuously for a long period of time,it
can be the situation when the image "Sticks" to the screen.

(e) This module has its circuitry PCB's on the rear side and should be handled
carefully in order not to be stressed.
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15.

g3 Ri=Z2 22 JI=E
5.1 SXNSZ
OtchOil MIAlot= = &0 C 5 =
H 15.1 HE0 2ol AIE0l XN A=

Cadmium and cadmium 32"

PBB(plybromobipheny!)=, PBDE (polybrominated biphenyl ethers)=

Polychlorinated biphenyl (PCB) &

Polychlorinated naphthalene &

Organic tin &&= (Tributhyl tin category/Triphenyl tin category)

Asbestos

Anines ddots StE=. 0 sg=2 UMY NSHH2=2

10 ZEHE0 UolM= =2, IIEE, 6t A8, €2 &35 === dEsSIH & A 100ppm

01201 DI &5 &tCk.
2 AE S2HE Aol e glel, S22 Uolsd AME 2] <l 2K 222
st
=gl 2%, OtcHol XMAlote 22101 thet AS0l tHold= X SXEH UK H2U, &=
THE W0IE2 H=HCZ MHE =SHZ 8.

H 15.2 #HE otEs & DIt segE2 X dH =2

=1 dH SH

2003 3E &

(d) |2l ¥ Rz 2z, 82 2004 3E &

34/38



Ot zstet= S0lA =Zololl 2o H£16.301 HAIGt= OtEI0| Eas E2E9 AlE= 3 XIS,
H15.3 OtLst&E2 o0l 2ol MM =E otEl= 012l &
CAS No otel
92-67-1 4-amonodipheny |
92-87-5 Benzidine
95-69-2 4-chloro-o-toluidine
91-59-8 2-naphthylamine
97-56-3 o-aminoazotoluene
99-55-8 2-amino—4-nitrotoluene
106-47-8 p—chloroaniline
615-05-4 2,4-diaminoanisole
101-77-9 4,4'-diaminodipheny Imethane
91-94-1 3,3'-dichlorobenzidine
119-90-4 3,3'-dimethoxybenzidine
119-93-7 3,3'=dimethylbenzidine
838-88-0 3,3'dimethy|-4,4'-diaminodipheny|methane
120-71-8 p—cresidine
101-14-4 4,4"'—-methylene—bis—(2-chloro aniline)
101-80-4 4,4'-oxideaniline
139-65-1 4,4'-thiodianiline
95-53-4 o-toluidine
95-80-7 2,4-tol luylenediamine
137-7-7 2,4,5-trimenthylaniline
90-04-0 o-anisidine
15.2 2 HDI| =&
089 222 16.501 HEOl€l 82 Mot L 230U EXI0 72 HA= o =L,
H 15.4 2HEDII=2E
=29
=2 2 ° 2
=2 % =2 ste=
6t A8 stet=2
PVC & PVC =&2
PBB, PBDE 01212 RIIBESIE=2
GASH DetEE (A HATN/OrAR)
Otehel B0l UotAd= & *%mm1ﬂmmgm0§$'QEWE,?%Qiﬂggé&%Q%
sSEot=0 AAHA HERS2 HSZAE0| 50|00t BHEHEHH H8.52 2™ HI| JIL DK
2™ HD|ot= X2 BtCh
Ctet, MMz 2 JI=&E0l Jtsoidl dfe= Jlgts JIUelXl €10 AAE3X 2 8tet.
Cok HAII=0l 0 HMe &0 2o Mel & oAt QEE BR= JIsts MEESHC.
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1,1-dichloroethlene,
37/38

CFC(chlorof luorocarbon),HCFC(hydrochlorof luorocarbon),methy| bromide,

1,1,1-trichloroethane, carbon tetrachloride

[Chlorine §J1 20K]
chloroform, trichloroethylene, tetrachloroethylene

1,1,2-trichloroethane, 1,2-dichloroethane,
1,2-dichloroethylene,methylene chloride,




