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WA (From)

MAF (To)

R
V0O Hx AA
V01 Inverter Input Voltage 24V | Inverter Input Voltage 25V
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NZ 322 Z2otd HLHMS TargetS 8Fot0H, 015 FA2Z0 SRotJ e,

CO LTF320HFO1- AD1 /AO2 /AO3

3. LR

1M
LTF320HFO1E HIAZ&E AcI2(Anorphous Silicon) =2 EHXAE(TFT, Thin Film
OH X

S ARAF AXZ AERE Hel == @& (Color active matrix) Al TFT ¢

Transistor)& A9
EAIAXHLCD:Liquid Crystal Display) ModuleOICt. Module2 Panel, = SIZ 22 Backlight

22 PN, mterfacegag Digital HAXNES MY D= Msl= YAl UEQ
S Eastn, 16.7M9 MaS X9

LVOSZ A S THEOHRUCEH, MZ=2 1,920 » 1080(16:9) 3t

=]

StCk.
el =4 Jl=2 SPVA Mode Ji=s HESHH AlOF2E2 dotzte 897 Oleks Al

w

J
Ho

a

0B
ol
rr

A0 MISOIL.

3.2 5%
D High Contrast Ratio & High aperture structure
2 1E 29 E4(0CC =22 32 M)

FHD (1,920 = 1080 &at4) XI& (16:9)

SPVA (Super Patterned Vertical Align) Mode ZAlOF2H(£178° )
4U Lamp B/L Unit 8H HE

6 Sync Format @ DE(Data Enable) Mode Xl &, H/V-sync XI& 2t
@ 2CH-LVDS =& IE{HOIA( 2 pixel/ clock)

(1) Home-alone Multimedia TFT-LCO TV
@ High Definition TV Ready (HD TV Ready)
3 AV MBS 3ta BAl &)

g = A & A Bl o

S EANHA 698.4 (H) x392.85 (V) (CH2f& 31.54") mm o
TSAA a-Si TFT Active matrix

HelisH =+ 16.7M (8 Bits-True) color 16,777,216
Sth 1,920 x 1080 pixel 16:09
StAHHE RGB Vertical Stripe ]
oA 37| 0.12125 (H) x 0.36375 (V) mm
HARE Normally Black
HHMe 1 Haze 0 % ,H2 Z % (2H) ]
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4. J| AN
item Min. Typ. Max. Note
Horizontal(H) 759 760 761 mm
Module Vertical(V) 449 450 451 mm
size mm
Depth(D) 48.2 492 50.2 ,
(With Inverter)
Weight (With Inverter) - 5100 5500 g
5. 204 20 33
5.1 &3 MY E0 B4
ITEM SYMBOL MIN. MAX. UNIT NOTE
Storage temperature TsT1G -20 65 T (1)
ToPr 0 50 C (1)
Operating temperature -
Tsur 0 65 C (2)
Shock(Non-operating) Snop - 50 G (3)
Vibration(Non-operating) Vnop - 15 G (4)
NOTE (1) =2 AlisE 2= ot DU MHECH
(ZUsF 25 = 39T <40COlA 93.8%RHOI dHE>)
NOTE (2) SXZE Panell HHR2T2 A ARHANME SE L2 MOt 2 JAXY
HEESO MM REe £48 2 Y= 8.
100 Relative Humidity ( %RH)
90
80 |
60 | .
Operating Range
4
20
. . Storage Range
-40 -20 0 20 40 60 80
Temperature (°C)

(6efef/ 13l)

NOTE (3) 20ms +X.Y,Z
NOTE (4) 10~300Hz/1.5G /11 min SR, XYZ, 30 min/axis
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5.2 801 Aret 20 Z24A

5.2.1 TFT LCD MODULE E0H & A

(Vop = 12 V)
| ITEM SYMBOL MIN. ] MAX. | UNIT ‘ NOTE '
Power Supply Voltage/ Display VoD 10.8 13.2 \Y, (1)
NOTE(1) SEHE2T HACHHA.
5.2.2 BACK-LICHT UNIT E2U1E &
(Ta:25+27)
ITEM SYMBOL | MIN. MAX. | UNIT | NOTE |
Power Supply Voltage/ Inverter Vdc 22 26 \% (1)
Lamp Frequency FL 40 80 Kz (2) }
NOTE(1) ACH &
A, FAHO ZE0] LM . FAIE HaXZA LHUHA

NOTE(2) ZICHXIZ =&
ST Ot .
NOTE(3) Single Lamp JIZ=
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=N
0
J
Jm
0x

o
=

-~ 2d =
=5 1 25T +2C / 55 © 25%-85% RH / = : 86kPa~106kPa / &l : 1Luxols} /
FZ(YHel bz MAH) /) FRE
~. Warm-Up Time : @ =& 6082 O|At
@ F7|™M(2F 15% 2HH)2 2 center 3T E =F5I0{ 102X 3=
X BT Xtole| BIZF 0.5%015H7 == =& AIY
Twarm—up = (| Lume-10 = LuUMnow | / Lumnow ) X 100 < 0.5 7|’ E|E A|?_F
where , Lum. o= 102 3T | Lum.= X F T
6.2 54 ZH[(LMD : Light Measurement Device)
-. % : BM-5A(TOPCON/t), BM-7(TOPCONFt), PR-650(Photo Reserchit)
- B Hzl 3 drsk
—1 6=00" £ 0.3°
hom e [] tvo
d= 50Cm
LCD
LMD Field
BM-5A 2°
BM-7 2°/ 1°
i PR-650 1°
| SR3 I1°
63 #s XA

-. TFT LCD Module : VDD = 12.0 V, fV = 120 "2, fDCLK = 297 M
INVERTER =62.5 (KHz £2.5Khz), DUTY 100%

-. BACK-LIGHT UNIT :
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64 &8 =4
ITEM SYMBOL MIN. TYP. MAX. UNIT LMD NOTE
Luminance of White VLave 450 500 _ cd/mr
(center)
Contrast Ratio (center) CR 5,000 6,000 - - SR-3 (1)
Brightness Uniformity Buni _ _ o5 %
(9point or 13Point)
Rx 0.636
Red
Ry 0.336
Gx 0.289
Color Green
Gy typ. 0.599 typ.
Chromaticity -
(CIE 1931) Bl Bx -0.025 0.148 +0.025
ue Center
By 0.068 SR-3
Point
Wx 0.280
White
Wy 0.290
Color Gamut - 69 72 - %
Color Temperature cCT 7,000 10,000 13,000 K
8L 79 89 -
Hor.
Viewine Anel OR 79 89 -
iewing Angle Degrees )
(CR210)
6H 79 89 -
Ver. EZ
oL 79 89 -
101-255 - - 5.0
Crosstalk Dsua | 20-100 - - 15.0 % (3)
0-19 - - X(zelorg
Flicker F - 6 10 - (4>
. PI DI TH
GAMMA 1.9 2.2 2.5 BM-7 =y
R B _tO G - 6 9
esponse time R - ms (5)
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SHCH(BHD1Sl T

SERX= Active Arealll 9§ B2
H/2 > +-H/6
¢ 7 T
B E T v/2
O e T
+ - +
¥ 2 Y e
y
< H >
T WHITE B2 3159 HOl (Y))
c SEYRAXN BY point® OH/d WHITE % %=(Y1n)
@ CHHIBI(C/R : Contrast Ratio)
: S3RX S Point® 0 A WHITE(Gmax) & & 2 BLACK(Gmiv) &2 HIZ &2,
CR = Gme'tx(S)
Gmin(S) oM, () OS] 2= =F point &,
Brightness Unifomity(Buni)
Panel 2 WHITE 2T 9JH(139) point2 3 =Zot0 Ofeall 20 JO.
Bmax— Bm
Buni =2 13% ln><100
B max
where, Bmax = Maximum Brightness
Bmin = Minimum Brightness

33V( B S 500cd/m EAH )

@ HZE Dimming M HE .
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NOTE (2)

> AlOF2f(Viewing angle)2l &2l : C/ROI 10014 &%= A2

Mol 2|5tof ofs|e| 7t

2t

fol
)

Ztel 2l

[ (Dsta)

i1
ox

X o
= =

x100(%)

’ )/norma/ - Y abnormal i

Kmrma[

S|
(=}

NOTE (3)
P &5 EM(Crosstalk;Cross modulation)2]
ShEl= S,

Crosstalk Modulation Ratio(Dsui)=
* White Box 01212 back ground patterne Grayl~ Gray64 7HX| 4Gray 24P =2
* Horizontal Crosstalk 2} Vertical CrosstalkeS 25 =

A

Horizontal Crosstalk

« 5 ZotE JE ZgtE Crosstalkatn Hef

15mm ©|& @

Normal ly White modeA| Box= Black(Gmin) /Normally Black moder| Box= white(Gmax)

2

SN
*» Crosstalk &4 Pattern & Point
L
2L/3 =J'
T L TTTTEY
’f White Pattern Y,
H{H/2 (Gray 64)

........ Q.» »B,‘l

15mm °}%
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Vertical Crosstalk

: 15mm °}%
- L >
L/2
T
. Ym
White Pattern :
(Gray 64)
| =)
i : : 1 o|F
9H/3 oa YO 5mm ©|% ;
YO
NOTE (4)
> stodel HA™ HZ(Flicker)el el @ LCD Panel 2| 3tHHO| ZAuiHZ= 34
D AlMAMEZ Flicker SHEZO =&,
@ FEYRIR
o —— < H/4 >
) A
% Y lV/2
v 3
13 D 1
V/4
L v
< H

@ Flicker & Pattern

maman
o=2

=

Dot Inversion +=¢ &%
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2 Dot Inversion &Y

EtA|ZH Response time)2l Xel: 3teiol o F¢ & ufet ghotE ol FnHg0ol 10%2F 90%AH0]

@ Normally White mode® &<

A
Tr Tt
White(TFT Off) : ‘g White(TFT Off)
100% - e

10 SR — OO e

e T I
0%

Black(TFT On)

\j

Time

ne

Ao

@ Normal ly Black mode

White(TFT On)
100%

61017 R - e OSSR, S —

Black(TFT Off) Black(TFT Off)

-
|

Time

® 2925 6ms= M gray to gray 2 Hax|E 2fof

i




Ad

L)

7. MY

o

dim

7.1 TFT LCD 2+

ITEM SYMBOL MIN. TYP. MAX. UNIT NOTE
Power Supply Voltage VDD 10.8 12 13.2 Y (1)
Interface Type LVDS Tcon HEE
(a) Black - 700 900 mA
Power Consumption (b) White - 700 900 mA (2?5()3),
() N-pattern - 900 1100 mA
Vsync Frequency fv 95 120 125 Hz ]
Hsync Frequency fH 120 135 140 kHz
Main Frequency focik 260 297 310 MHz
Rush Current IRUSH - - 7 A 4)
NOTE(1) ClaZefo| ojolef & EfolY 25 & ZUE = AZEA US Z (Ve = 0V)

(2) fv= 120 Hz, fock = 297 Mk, Vop = 12.0V, Vee = 12.0V,

(3) =8| M3 o

(a) Black mjE&d
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(b) White mHE

| |
1 1 |
I N .
I N .
I N
I I

DC current




VDD

(4) EH=H (12V =, rising time =470us)
INPUT
POWER(12V) 25K1059
4740 1uf
CONTROL % Test Point
SIGNAL 2SK1339
(High to
Low) 4710
12V c
1uf R
7
Note : Control Signal : High(+12 V) ——>Low(Ground)
All Signal lines to panel except for power 12V : Ground
The rising time of supplied voltage is controlled to 470us by R and C value.
2V
GND oo
Rising Time

St
=]

(5) Invertere 2B|MFE =
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7.2 Inverter

7.2.1 Specification for Customer

SPECIFICATION

ITEM SYMBOL CONDITION UNIT
MIN TYP MAX
Supply Voltage & Current
Input Voltage Vin 21.6 24 26.4 Vdc
Input Current IIN 4.3 ADC
Output Section
Output Current Vin =24V,Dim=3.3V mA
los~lo1s (I-MAX 11.8 12.5 18.2
(Notet) o1~ loe { ) (After 1Hr aging) (rms)
Open Lamp Vin =24V
VPN1~VPN14 . 2540 Vr )
Voltage (Note2) DIm=3.3V, All-lamp is NC ™
ENABLE
Enable Logic Von 2.4 5.25 vDC
Disable Logic Vorr -0.3 0.8 vDC
EXTERNAL PWM DIMMING
HIGH Logic Viin 3.3 5.2
VvDC
LOW Logic Viow -0.3 0.4
FREQUENCY FEXT.PWM Vin =24V 156 166 176 Hz
(Noted)
PWM Duty range DINT, PWM Vin =24V 15 100 %
SWITCHING CHARACTERISTICS
FREQUENCY Fop Vin =24V, Dim=3.3V 61 63 65 kHz
Shut-down time Tson ~ Tsoe Vin =24V, Dim=0~3.3V 1.0 1.5 2.0 sec

Note1) Open Voitage Measure Method
Note2) When EX-DIM{(Pin 14) is used, DIM(Pin13) has to be open or connected to ground.
Note3) EX-PWM Frequency is selected not to interfere the Waterfall & Acoustic Noise.

Figurel (O)
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APPENDIX : Input Current

5ol OverShoot : 1Hr Aging ot X & UENZR g T =J| Max gt
< Saturation : 1Hr Aging £ Y&EHEZ
Oscilloscope
L
=X EZ2d|
a5 E oIAXAH : Vin=24(V), Vdim=Max(V)
BAXH © A2(255), 1AIZH AgingZ, Typ Torr Lamp BLU
Typ Max UNIT
=X 21 Overshoot 3.42 3.65 A
Saturation 3.12 3.32 A
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7.3 & 2I0IE K®4%(BackLight Unit)
7.3.1 Specification for Customer
(Ta:25£27C)

Parameter SYMBOL MIN. TYP. MAX. UNIT NOTE

Operating Life Time Hr 50,000 - - Hour 1

7.3.2 Internal Specification

Parameter SYMBOL |  MIN. TYP. MAX. | UNIT | NOTE
Lamp Current I 12.0 12.5 13.0 MArms (2)
Lamp Voltage VL - 1615 Vims

Lamp Frequency fL - 82.5 - Kz
072670

Start Up Voltage Vs - - Vrms (3)
25T:2140

NOTE (1) HEH2 MO N BSHANM HER2SA ESHHUA A el 81012

D
=
<<
m
X
—
m
X
T
(@
=
—
(A

(3) GolE gt Ol&e ®M20| LampS startAlFID] 215t LampOfl 1= 014 QIDHEI O OF
o]

g, 08X =2 4% Lap)t BSHA 2 = US.




8. 23 Cl0|0{ 21 &(Block Diagram)
8.1 Input circuit S2132

e

B S s w e h
Ca e T
& s SIS

< LCD Circult Block {Control) > <LCD Panel>




8.2 Back Light

L HOT A}eF : Socket(Inverter

Alol
oo

)

" HOT 1(SOCKET)

N R N A

CCFLI
HOT 2(SOCKET)

" "HOT 3(SOCKEN CCFL2
HOT 4(SOCKET)

HOT 5(SOCKET) CCFL3
HOT 6(SOCKET)

" HOT 7(SOCKET) CCFL4

N

" HOT 8(SOCKET)

9. &3 M3 =M (Input Terminal Pin Assignment)
9.1 TFT LCD 2 & (Interface signal & power)

connector : 82PIN (UJU))
No No
1 DC power supply Voeo(+12[V]) 26 Even LVDS Signal +
2 DC power supply Veo(+12[V]) 27 Even LVDS Signal -
3 DC power supply Voo(+12[V]) 28 Even LVDS Signal +
4 DC power supply Voo(+12[V]) 29 Even LVDS Signal -
5 DC power supply Veo(+12[V]) 30 Even LVDS Signal +
6 Not Connected * 31 GND
7 GND 32 Even LVDS Clock -
8 GND 33 Even LVDS Clock +
9 GND 34 GND
10 Odd LVDS Signal - 35 Even LVDS Signal -
11 Odd LVDS Signal + 36 Even LVDS Signal +
12 Odd LVDS Signal - 37 Even LVDS Signal -
13 Odd LVDS Signal + 38 Even LVDS Signal +
14 Odd LVDS Signal - ;9‘~~ GND
15 Odd LVDS Signal + 40 ScL_|
16 GND 41 Not Connected *

No

82 Not Connected
81 Odd LVDS Signal -
80 Odd LVDS Signal +
79 Odd LVDS Signal -
78 Odd LVDS Signal +
77 Odd LVDS Signal -
76 0Odd LVDS Signal +
75 GND

74 Odd LVDS Clock -
73 Odd LVDS Clock +
72 GND

71 Odd LVDS Signal -
70 Odd LVDS Signal +
69 Odd LVDS Signal -
68 Odd LVDS Signal +
67 GND

66 Even LVDS Signa! -
65 Even LVDS Signal +
64 1 &#81 LVDS Signal -
63 Even LVDS Signal +
62 Even LVDS Signal -




Vd

\

Option

U3
o)
-
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9.2 INVERTER UNIT
9.2.1 Inverter input pin Configuration(1

) Connector :20022WR-14AML (& Z)

PIN NO. PIN Configuration  (FUNCTION)
1 Vin (24V)
2 Vin (24V)
3 Vin (24V)
| 4 Vin (24V)
5 Vin (24V)
6 GND
- 7 GND
8 GND
9 GND
10 GND
11 Error Out @ ERROR OUT SIGNAL
12 ON/OFF : (CCFL Drive SIGNAL (Active HIGH))
T 13 No connect
L 14 EXT DIM :EXTERNAL PWM DIMMING SIGNAL (PULSE)
*Harness2l wire= AWG24 typeZ Al E 21,
9.2.2 Inverter input condition
| Parameter SYMBOL MN. | TYP. | MAX UNIT NOTE
Vin 216 24 26.4 Y
Vin
lin - - 43 Arms
Duty 15 - 100 % m
EX_Dim High(on) 3.3 - 5.25 v
Low(off) -0.3 - 0.4
Fpwm 156 166 176 Hz
ENA on 24 ~ 525 v
off 0~08
Note(1) High-duty = Ton/T = 100

P

—

Duty Condition(Iout)

K Presu

Yrige

Ton

et A B T e ganis
21 Aug
9

2

Aug 240%
P20 ae a9 2K

D(%) =Taon- T %X 100
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GRAY

SCALE

LEVEL

RO

R1

R3~

R252

R253

R254

R255

GO

G1

G2

G3~

G252

G253

G254

G255

BO

B1

B2

B3~
B252

B253

B254

B255

DATA SIGNAL

BLUE

0

0
0

0

0
0

1

1

1

0

0

B2|B3|{B4|B5(B6 |B7

GREEN

RED

R2|R3|R4 {R5|R6|{ R7 | GO|G1[{G2|G3|G4|G5[G6|G7}BO | B1

0

1

1

RO | R1

0

0
0
0

1

1

1

0

0

0

0

0

BLACK

BLUE
GREEN

CYAN

RED

MAGENTA

YELLOW

WHITE

BLACK

DARK

LIGHT

RED

BLACK

DARK

v

LIGHT

GREEN
BLACK

v

LIGHT

BLUE

COLOR| DISPLAY

BASIC
COLOR

GRAY
SCALE

OF

RED

GRAY

SCALE

OF
GREEN

GRAY

SCALE

OF
BLUE

NOTE

(1) Gray %<

=4 Gray, Bn : &&4 Gray (n=Gray level)
High level voltage

w72 Gray, Gn ¢

% :0

Rn.:

Low level voltage, 1=

KR

2

(
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10. QIEHHIOIA EHOLY

10.1 Time parameter (DE Mode)

SIGNAL ITEM SYMBOL MIN. TYP. MAX. UNIT NOTE
Clock 1/Tc 240 297 310 MHz -
Hsync Frequency Fh 100 135 140 KHz -
Vsync Fv 90 120 125 Hz -
_ ) Display Period TvD - 1080 - lines -

Vertical Active
Disply Term Vertical Total Tve 1092 1125 1350 lines -
Display Period THD - 1920 - clocks -
Horizontal Active
Display Term Horizontal
Total TH 2090 2200 2350 clocks -
ota

10.2 Spread Spectrum

OO =

X &2 e

i > s

X

only modeZ &&56HH, H-sync®t V-syncdl S EHZ
o g&s =

0 J
0

9

rr

Spread Spectrum 2HAl

Modulation Rate (max)

Modulation Frequency (max)

Input SS

+1.5%

300KHz
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10.2 2lE{HolA AlS2l Eto|Y Cto|01 2 ( DE Mode)

'}
‘\,
A

Tvs

Y
 §
1

TH

THD |

DATA 1 .yi

SIGNALS
-
B Te -
DcLk
Ton o
DISPLAY .' -------------------- 0.5 Vcc
DATA '
DE : --------------------- 0.5 Vcc
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10.4 LVDS Interface
- LVDS Receiver : TconlH & &
- Normal Data Format

. LOW (GND) — JEIDA LVDS FORMAT

LVDS OPTION( 94 ¥ 45pin) : IF THIS PIN : HIGH (3.3 V) — NORMAL NS LVDS FORMAT

| NORMAL FORMAT (Each Channel) |

1 Clock

<
;\

ir X X :
R e ) O 6 CD 6 G
e (X Xsmxem XXX
S G G € G &
S O 6 €0 G oy & G
R0 (Gm N X e X ris) X Rz X e X RS )

| JEIDA FORMAT (Each Channel) |

1 Clock

D X
o (XXX XXX
S E D O ) D €D O
o (XX XXX
Rx[0] :(6[41 X ,f},[sgé ris) X Rir1 X Ris) XR[S]X RI4] )

2
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10.4 M2 /2T =M (Power ON/OFF Sequence)

© Latch-upOlLt LCD 2=2| OC operationa 0| ol &

2/22 =M= Otk Z0t0¢

Power Supply VDD~ T1 [«
~0.9voD 0.9VoD
0.1Vbp
Vss 0.1VDp
D
- Tg4—>
T —> T3
Interface Signal D)
.. N
(D|glta| data) VALID
Vss A(l
Power ON Power OFF
—>T5 -— —>T6 -—
0.5Vce 0.5Vce
Power Supply
For B/L unit
2msec<T1<10msec
0<T2<50msec
0<T3<50msec
1000msec<T4
1000 msec = T5 (Recommend Vaiue)
100 msec = T6 (Recommend Value)
NOTE
(1) 20 ASE QDiots ABEXIS M2 Vot 2010 8L,
(2) LCO =2 HANUA o MAS 01D & . LC0I sS&LI| MUl #HEE HHL
= JJ|MAH LCOE 2 M, SHO NOISEDF Zast
(3) Vot CIOtEl = QI HIOIA AMSIE SUIMAl &= A (Interface Signal High
Impedence) 2 HAIZH SA 2 2.
(4) Power OffZ I Power Onoll| &0l XMZE0l 285 YHAE £
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10.5 INVERTER B/D SEQUENCE

Vin(24V)

0.5sec(Min)

—

T:,
I A
s
=
S
S S
— & _
s
= Y e 2
- I
N R
i !
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1. 88ld =38 Al

ANEE S ANE8 Z=AH Ng+
BREEY -20 — 607TC. 10cycle 40H
HTOL 50°C, 1000HR 804
LTOL 0C. 1000HR 408
RTOL 25T, A& ~ 40H
HTS 70°C, 500hr 400
LTS -30°C. 500hr 404
THB 40°C / 95%RH, 500hr 40K
WHTS 60°C / 75%RH. 500hr 40K
T/C 20 C ~ 60 C. 200Cycle 404
(UJE;D%) CDM  £10 kV,150pF/330 Q,9Point.33!/Point 30K
E50(=S) (155 © 215 k1,200 000 0Paint 121 Poin 2 o
OPNO/WOEFRF 30% (on) / 30 (off) : 12,000 3 404
&= 10~300Hz/1.5G/10minSR, XYZ, 30min/axis 304
£ 2 50G, 1imsec, +XYZ 1time/axis 30K N
PALLET &= 1.05 Grms. Random. ZZ 1Hr 1PALLET (200H)
PALLET Drop 23 45 20 cm 1PALLET(200H)

HTOL/LTOL : High/Low Temperature Operating Life

THB : Temperature Humidity Bios

HTS/LTS : High/Low Temperature Storage

WHTS : Wet High Temperature Storage




