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B Revision History

No ATt HIOI Xl NEE AL HEE M x| o)
0.0 2009.04.23 All IA=HSEEZ MNE
0.1 2009.06.03 7 &8st £4 Update
1 HMII® 54 Update
0.2 2009.07.30 7 C/R Min SPEC & (3500 — 3000)
22 Interface Timming &
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N2 Z2E Z2lot) HLMES TargetS £&otH, 01 FA2H0 7ot /.

Il

N
14
olo
0%
0

TFT LCD LTA520HHO1-001

M

w
ne
<

=

3.1
LTA520HHO1-001= HIZZE &l2|
Transistor)E A<IE
H A XH(LCD;Liquid Crystal Display) ModuleOICt. Module2 Panel,
£ L&, InterfacedEHES Digital IAZEE HNEg 15 MS
LVOSZHAI S IHESIYUCH. 2 M3 1,920 » 1080(16:9) A E HLEGHLD,
S, el =X J1=02! SPVA Mode D=2 HE0H0H AlO
OF2f MSOICH.

= (Amorphous Silicon) gtot

(@ High Contrast Ratio & High aperture structure

@ 1% S S4(240Hz)

@ Full HD (1,920 x 1,080 3t4) XI& (16:9)

@ SPVA (Super Patterned Vertical Align) Mode ZAIOF2H(+90° )
(® 1.06B (8Bit + FRC) 2| A X|&

® 28 CCFL B/L Unit &H =&

@ 2CH_LVDS 8Bit Input CIE{HIOIA(60hz — 240hz FRC SZ)

3.3

010

220t
(1 Home-alone Multimedia TFT-LCD TV
@ Ful I-High Definition TV Ready (FHD TV Ready)

@ AV MS2 3tah ZAl &2

HI

ESHXAH(TFT;
g A2 AZE 22l 55 dE(Color active matrix) AL
= 2AZF 2 Backlight

Thin
| TFT A

Ol'; I:II-AIOl

1.06B(8bit + FRC)2

P22 &otES 907 M3

Film

ol =<
2 F0l

g = Ab ¢ 2 Bl
SESHAHA 1,152 (H) x 648 (V) mm

RN} a-Si TFT Active matrix
HEIIsM % 1.06B (8Bit + FRC) color

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

SFAHE RGB Vertical Stripe

gt 37 0.6 (H) x 0.6 (V) mm

HAZE Normal Iy Black

HHH Haze 7 %, Hard-Coating (3H) 4G N tac
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4. JI?M

02

Item Min. Typ. Max. Note
Horizontal(H) 1,193.0 1,194.0 1,195.0 mm
Module Vertical(V) 701 702 703 mm
size (&) 20.0 () 21.0 (=) 22.0
Depth®) | (2 3305 | ($) 345 | ($) 35.5 mm
Weight - - 19,000 g
Note(1) Tolerance + 1.0 .32 7]
5. 201 =zl B
5.1 &3 At 20 33
ITEM SYMBOL MIN. MAX. UNIT NOTE
Storage temperature TsTG -20 65 (¢ (1)
Torr 0 50 T (1)
Operating temperature
Tsur 0 65 (¢ (2)
Shock(Non-operating) Snop - 30 G (3)
Vibration(Non-operating) Vnop - 1.5 G (4)
NOTE (1) 2= 2 AUSE 2HE orel &0 G0
(ZIl&E 5= 39T <40TOH A 93.8%RHOI dHE>)
NOTE (2) S&EZ Panell HUHSEZ AN LRHANAN= SIEAS SR 24 UK St
HZESo I A a8 2 Fs HAY.
100 Relative Humidity ( %RH)
90
80 |
60 | .
Operating Range
40
20
. | Storage Range
L G 1 1 1 1 J
-40 -20 0 20 40 60 80

Temperature (°C)

NOTE (3) 11ms *X,Y,Z 30G (628 /13])
NOTE (4) 10~300Hz/1.5G /10 minSR, XYZ, 30 min/axis
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5.2 &IIA AL 2 B3

5.2.1 TFT LCO MODULE 2O &

(Vss =0V)
(Vbb = 12 V)
ITEM SYMBOL MIN. MAX. UNIT NOTE
Power Supply Voltage/ Display VoD Vop-1.2 | Vbp+1.2 \Y (1)
NOTE(1) SXH=2% HRCHHA.
5.2.2 BACK-LIGHT UNIT ZHE A
(Ta:25x27)
ITEM SYMBOL MIN MAX. UNIT NOTE
Lamp Current IL 7.0 10.0 MArms (2),(3)
Lamp Frequency FL 25 (100) kHz (2),(3)
NOTE(2) ZUHXIE =UE B, FPHQ A0 LM US. GAlE oA WA

2SO 0FE.
NOTE(3) Single Lamp JI=
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=N
0k
Jo
Jn
0x

: 1LuxO|s} /

2H BT o

7

|2
R R

6.1 5 &4
- =24 =A
2% . 25C+2C /| &K% : 25%-85% RH / &2 : 86kPa~106kPa / 24!
S2(2™™el w2t HAH) /| BRS
-. Warm-Up Time : @ Z|4& 302 o4t
@ FI7|™M (2 156 2HA4)2 =2 center §|£E X5 1027
Sl BT Xto|e| H|Z} 0.5%015H7F == == AA™
Twarm-up = (| Lumt-10 = Lumnow | / Lumnow ) X 100 < 0.5 7} ==
where , Lumi-io= 1028 2 Z |, LuMowe
6.2 X ZHH|(LMD : Light Measurement Device)
-. &7 : SR-3(TOPCONiit), RD80s(TOPCONiit)
-. 54 Hel 2 grek
. 6=90°" + 0.%3°
Lo ] wo
d= 50Cm
LCD
LMD Field
SR-3 2°
RD&0s 2°

63 15 LA
-. TFT LCD Module :

-. BACK-LIGHT UNIT :

Vob = 12.0 V, fV =
Lamp Current =

6/43

60.0 Hz, fDCLK =148.5 Mt
5.5 mA / INVERTER =
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FEJLS Note (4)9] W o= oA =A 3t}
=2 %4] :BM-5A, RD80s(Topconjit:), EZ-Contrast(Eldimjit) PR650(Photo Researchiit:)
Ta= 25+2°C, VDD=12.0V, fv=59.94Hz, fDCLK=148.5)z, Dim=100%

ITEM SYMB | CONDITION | MIN. TYP. MAX. | UNIT | NOTE
Contrast Ratio ) (2)e] @
(center) C/R 3000 4000 SR-3
Gto G
e TG-G - 6 8 RD80s
Response | Rising | TR - 8 16 @)
msec RD80s
Falling TF - 4 6
Luminance of White ) . (2)e] @
(center) YL 400 450 cd/m SR-3
RX Normal 0.643
Red (¢=0,
RY 6=0) 0.331
Viewing
GX Angle 0.283
Green
Color GY typ. 0.607 typ. (1)
Chromaticity
(CIE 1931) BX -0.03 0.145 +0.03 SR-3
Blue
BY 0.063
WX 0.280
White
WY 0.290
oL 75 90 -
Hor. (1)
Viewin OR 75 90 .
Angle” C/R=10 Degrees| g,
¢H - 5 90 ) Contrast
Ver.
oL 75 90 -
Color Gamut 69 72 - % SR-3
Color Temperature K 8000 10000 12000 SR-3
Gamma 1.9 2.2 25 SR-3
Flicker F - - 20 RD80s
40 GRAY 0| | _ ] 5 %
25(6) (5) SR-3
Crosstalk Ct 40 GRAY 0| 15 (6) 256 =
ot
Brightness Uniformity : (2)2 ®
(9 Points) Buni - - 23 % BM-5A

¥ White (256Gray J1=) Wx, Wy ZHE 22| JI= (A= Minolta CA-210, 25 1Hr Aging JI=)

1. White 25Gray Pattern JI&E Wy
2. White 48Gray Pattern J1Z& Wy

>

WXL

J

HEHE

>

J

b Wx MHEECH

0.300 Olot=Z 2t
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NOTE (1)
A|oFzH(Viewing angle)e] 9] : C/Ro] 100] %)= A1Zke] 4 9]
Normal Line
0=00=0

12 O’clock
Yy direction
dp=90°

0,=90° X

6 O’clocky,
direction
b= 90 O =90
NOTE (2)
SR A SR = Il o= g

ACTIVE AREA

(3200  (960) (1600)

© @ O |

OO O] (540)

@O (900)
O:test point

@D th¥r]¥](C/R : Contrast ratio)
: 24912 Fok(Point ®)o] Al White 4} el(Gmax)2} Black e (Gmin)e] H] = A <],

UMM WHITE ME 3&
A AMOIA BLACK AEf # &

CIR =

@ White g x=¢] Aol (Yo) :
A9 A FY(Point ©)¢] white 3] =(YL) & SAT k.
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(3 Brightness Uniformity(Buni) :
=2 3shd : Fully White

Sshagel 9o H%

Bmax — Bmin % 100
where, Bmax =
Bmin =

NOTE (3)

=
=

S A] 7HResponse time)e] A ¢

=
=4

[oR)

Maximum brightness
Minimum brightness

o el s

D gfo] ool A wjo} grold o] F3Eo] 10%} 90%Ate] = W Esh= Al7He] jt
{BIack(TFT OFF) White(TFT ON) Black(TFT OFF) 5
Optical
Response A Ta T

100% ;S

90%

10%

0%

Time
Gray to Gray Response Time
Gray End
0 31 63 95 127 159 191 223 255
0 Tr(0-31) | Tr(0-63) | Tr(0-95) | Tr(0-127) | Tr(0-159) | Tr(0-191) | Tr(0-223) | Tr(0-255)
31 | T1(31-0) Tr(31-63) | Tr(31-95) | Tr(31-127) | Tr(31-159) | Tr(31-191) | Tr(31-223) | Tr(31-255)
63 | Tf(63-0) | Tf(63-31) Tr(63-95) | Tr(63-127) | Tr(63-159) | Tr(63-191) | Tr(63-223) | Tr(63-255)
95 | Tf(95-0) | Tf(95-31) | Tf(95-63) Tr(95-127) | Tr(95-159) | Tr(95-191) | Tr(95-223) | Tr(95-255)
Start 127 | Tf(127-0) | Tf(127-31) | Tf(127-63) | Tf(127-95) Tr(127-159) | Tr(127-191) | Tr(127-223) | Tr(127-255) Ton
159 | Tf(159-0) | TF(159-31) | TF(159-63) | TH(159-95) | TF(159-127) Tr(159-191) | Tr(159-223) | Tr(159-255)
191 | T£(191-0) | TF(191-31) | TF(191-63) | TF(191-95) | TF(191-127) | Tf(191-159) Tr(191-223) | Tr(191-255)
223 | Tf(223-0) | TH(223-31) | Tf(223-63) | Tf(223-95) | Tf(223-127) | TH(223-159) | T(223-191) Tr(223-255)
255 | Tf(255-0) | TH(255-31) | Tf(255-63) | Tf(255-95) | TH(255-127) | T(255-159) | T(255-191) | Tf(255-223)
Toff

T#(X-Y) : Response time from level of gray(X) to level of gray(Y)

Response time A9

=3 [T+*X=-Y)] / 72
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NOTE (4) &5 =& (Crosstalk ; Crosstalk modulation)2l &2|(DS
21 9|9 PatternOl 2loH JIAECZ ML= AMBHE & A
Crosstalk H&H 8H&

. . | Ya B |
Crosstalk Modulation Ratio(Dg,) = v x 100 (%)
A
Where
Yo Ye= =S 2° Viewing Angle (=& area o 15mm)
White Box Ol2/2l back ground pattern® Gray 1~63 H®IE EL&.
@ Horizontal-Crosstalk =& gt
L O YA
- > 15mm °]% @ )
2L/3
A
L
White Pattern pE
H|H/2 (Gray 64) !
v oY
y 2
15mm °]% G
O Ya
2
® Vertical-Crosstalk =& g2
L 15mm °]&
L/2
P
Y
White Pattern OYa
(Gray 64) !
H <:|
2H/ 5 i 15mm °]&
3/ ;QYB YO
1 2 I
Ya2O
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7. 2714 54

7.1 TFT LCD »¥E (FRC %3}

ITEM SYMBOL MIN. TYP. MAX. UNIT NOTE
Power Supply Voltage VD 10.8 12 13.2 Y (1)
Interface Type LVDS
(a) Black - 2270 2580 mA
Power Consumption (b) White - 2250 2500 mA (2),(3),
(c) Sub V-Stripe - 2550 2850 mA (5)
(d) H-Stripe 2550 2550
Vsync Frequency fv - 60 - Hz
Hsync Frequency fH - 67.5 - kHz
Main Frequency focLk - 148.5 - MHz
Rush Current IRUSH - - 7 A (4)
NOTE(1) CIAZI0l TIOIE ¥ EHOIY A5 E U= HZEH0 UAS 2 (Vs = 0V)

(2) fv = 60 Hz, foolk = 148.5 M,

(3) AHIES M3 HE

(a) Black =&

(c) Sub

-stripe &1

\"

11/43

Voo = 12.0V, DC current

(b) White &

) H-Stripe THE




VDD

(4) =E XA (12V S, rising time =470us)
INPUT
POWER(12V) 25K1059
1k

7 Test Point

2SK1339

47xQ

CONTROL
SIGNAL
(High to
Low)

Note : Control Signal : High(+12V) -->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.
12v

b

0.9Vpp —}=
GND —+ 0.1Vop
<— Rising Time
(5) Inverter2 AHIER= EEoIAl #S AEHY.
7.2 Operation temperature range at specific component
Ambient Operating Junction Operating
Part Spec
Temperature Temperature

Timing Controller K120FA+ 0C ~ 70T -20C ~ 125C
FRC PNX5120 0C ~70C Max 125°C
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7.3 ¥ 2t0lE | (BackLight Unit)
(Ta:25+27C)

Item Symbol Min. Typ. Max. Unit Note

Lamp Current I 7.0 8.0 10.0 mArms (1)

Lamp Voltage VL 1260 1320 1350 Vrms (1)

Lamp Frequency fL 25 45 (100) kHz

Operating Life Time Hr 50000 70000 - Hour (2)
0°C: 2010

Start up Voltage Vs - - Vrms 3)
25°C: 1800

NOTE(1) Lamp2l S& 2 HAZ BZ dF F+E dFAHZ OfcH D8 HE SEE.

Lamp Voltage Min : Lamp Current 10.0 mAms 7] .

rir
N

Lamp Voltage Max: Lamp Current 7.0 mAms 7]<=.

I HOT1 HOT1 |
1 1
' LCD '
1 1
' Module '
— HOT17 HOT17 —
HOT18 HOT18 1

(2) BE-Y2 B2 7 2SHANN A5 2SA EELHEHUA 2= 2 &1
50%015t &1012 & WXL AlZH2=2 Folg. (Ta=25T)
- &I =82 Lamp ©E =

I
= gt Ol&2 20| LampE startAl21J] 216t LampOl 1= Ol&F QIDJFE O OF
st DX 2= L Lampdt EECLA ¢ =
(4) ST =Itzx== SANoiseE2F (Waterfal |)2ME aHZ oD <IoHA
gl

|2 0|80ot0, g E ASF=2 SIIAZ.

i
=
ol
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8. 8 t}o]o]1#(Block Diagram)
8.1 TFT LCD Module

LTF520HH PANEL

DATA Dr.C

1920 x 1080 x RGB

DATA Dr.IC

(720CH)X8

‘SOURCE PCB\

(720CH)X8

‘SOURCE PCB\

FFC

961~1920% Data line

FFC

1~960% Data line

FFC 96p

FFC 96p

!
“ ““H H“‘Hﬂ‘*" M= AiPi BA Line [8bit)

)
AiPi 2Port) —I

K120F A+

Slave

G4
TSS0F fbp

| L | e
l—,
AP 2Port) —I

K120FA+

Master

LWDS 4ch (TimHz)

12y |2y |12

il

Sync

]
2
1<,_|

960 = 1080 [Bbitl @240Hz

N

|
—

NXP

slave

16
FEGA R
16
FEGA A

[
TSSOP B6p

> 12y a2y

a2y (o

2] LvDS 4ch (T8MHz)

NXP

master

Motion Wectar

2

-DC/DC : TPS65167
- Buck Reg : MP2380
- Genie-Lite

LWDS Zeh |r121 C

16
FEGA B
16
FRGA R

T T LyDs zeh [12)

{7AMHz)

LVDS Repeater
TSSOP Gdp

LVDS Repeater
TSSOP Gdp

{7AMHzZ)

VDS 1eh
{Octd pixcel data) TUEJ “2]]‘

LvDS 1ch
(Even pixel cata)

| Input 51p

From System (1920 < 1080 [8hit) @60Hz)
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8.2 Back Light

CCFL1,2
CCFL3,4
1 1 1
1 1 1
1 1 1
1 1 1
CCFL25,26
CCFL27,28
15/43
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. =t MlS =AM (Input Terminal Pin Assignment) PIN SYMBOL ESCRIPTION
9.1 TFT LCD 2= (Interface signal & power) 20 PLEVENRINOP LYDS Signal
27 PL_EVEN_RIN1IN LVDS Signal
PIN SYMBOL DESCRIPTION 28 PL_EVEN_RIN1P LVDS Signal
1 12V DC power supply 29 PI_EVEN_RIN2N LVDS Signal
2 12v DC power supply 30 PI_EVEN_RIN2P LVDS Signal
3 12V DC power supply 31 GND Ground
- 12V DC power supply 32 PL_EVEN_RINCLKN LVDS Signal
> 12V DC power supply 33 PI_EVEN_RINCLKP LVDS Signal
6 N.C N.C
7 GND Ground 34 GND Ground
= oD Cround 35 PL_EVEN_RIN3N LVDS Signal
9 GND Ground 36 PL_EVEN_RIN3P LVDS Signal
10 PI_ODD_RINON LVDS Signal 37 PI_ EVEN_RIN4N LVDS Signal
11 PI_ODD_RINOP LVDS Signal 38 PI_EVEN_RIN4P LVDS Signal
12 PL_ODD_RININ LVDS Signal 39 GND Ground
13 PL_ODD_RIN1P LVDS Signal 40 N.C N.C
14 PL_ODD_RIN2N LVDS Signal 41 N.C N.C
15 PL_ODD_RIN2P LVDS Signal 42 NC NC
16 GND Ground 43 N.C N.C
17 PL_ODD_RINCLKN LVDS S%gnal I INV_SYNC Sync out
18 PL_ODD_RINCLKP LVDS Signal e NV WM PWM out
19 GND Ground
20 PL_ODD_RIN3N LVDS Signal 46 [2C_SCLE Set Use Only
21 PL_ODD_RIN3P LVDS Signal i FRC_nRESET Set Use Only
% PI_ODD_RIN4N LVDS Signal 48 [12C_SDA_F Set Use Only
23 PL_ODD_RIN4P LVDS Signal 49 SW_PVCC Set Use Only
24 GND Ground 50 MAIN_CHECK Set Use Only
25 PL_EVEN_RINON LVDS Signal 51 N.C N.C
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9.2 Inverter
9.2.1 Inverter Configuration

Conrtrof Board

Master

1 3 114 1 J
1

Slave

I
1 1 1141 1 ] |

|
\"\

1
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9.2.2 Recommended Operation Condition

Specifications

%1 ltems Symbol Conditions Unit H| 1O
Min. Typ. Max.
Input Voltage Vin - 22.0 24.0 26.0 Vdc Ta=25C
Input Current . - - _ :
(Start Inrush) lin Vin=24 .0V, Dim=3.3V, 12 Adc
%2 P P
o1 ~lo24. Vin=24 .0V, Dim=3.3V 5.0 5.5 6.0 After
Lamp Current | Masten _ _ mArms 2hour
(Slave) %4
Operating - P
Frequency fo Vin=24.0V, Dim=3.2V 42 44 46 kHz
Open Lam
P P T1s—d No Load 1.0 1.5 2.0 sec
Shutdown Time
%3 0 . Vin=24V, DIM=3.2V
en Lam
P P Vopen Each Transformer 1000 - - Vrms
Voltage
Output
ON Enable the inverter 2.4 - 5.5 V
Backlight
ON/OFF Control
OFF Disable the inverter 0 - 0.8 V
PWM Frequency| Fpwm - 135 150 165 Hz
Max _ _ _
Lum 3.3 vV
Dim
Min. _ _ 0 _ Min.
Lum Lum

%1 All data was approved after running 120 minutes with LCM.
%2 AC Current Probe :P6022(Tektronix)
%3 High Voltage Probe :P6015(Tektronix)
%4 Minimum Duty Condition(lout)
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#? Open Lamp Voltage Condition(Vs)

Tak fun [ | Trigr w 4 Duty Condition(Iout)
H . Tak PreVu H— Trig?
a : H :
ch1 Freg
e 67.51kHz
Cha EMS Lowr
1. 98kY resolution
Chi RS
1 Cha pr—Pk $ATIY
1 aeEky
W00 A Chd % 0,00V ) ' P
BEL 100K g e e e SRR IR 1L T ;
R o ch T Mz 00ms A Chi £ 9.80mV|
- ; . 21 Aug 2003
Veus=Vepr = 242 (10,00 % 20009 28

D(%) =Ton=T % 100
- Power Sequence

Vin.

Dimming

On/Off

—» l— 1 0.5sec(Min 0.1sec Min:)‘-’I 1
i i (Min) ( —> — 0.5sec(Min)
1 e— (sec O] 4F ! - !
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9.2.3 Inverter &/&& Pin AMY

CN101 CONNECTOR :

20022WR-14B1 (YEON HO)

PIN NO. SYMBOL REMARK
1.2.3.4,5 Vin Input Supply Voltage (24V)
6.7.8.9.10 GND Power System Ground

Inverter Operation Status Output
11 ERROR_OUT Normal Operation (GND)
Abnormal Operation (Open collector)
12 ENA Inverter On/Off Control Signal
13 DIM Dimming Signal
14 Reserved No connection

=t 13" Pin AF2AlE 14" Pin Open, 14%H Pin AF2Al= 13H Pin Open &

CN301 CONNECTOR : 20022WR-14B1 (YEON HO)

PIN NO. SYMBOL REMARK
1,2,3,4,5 Vin Input Supply Voltage (24V)
6,7,8,9,10 GND Power System Ground

11 Reserved No connection
12 Reserved No connection
13 Reserved No connection
14 Reserved No connection
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T

o1

GRAY
SCALE

LEVEL

R3~

R1020

R1021

R1022

R1023

G3~

G1020

G1021

G1022

G1023

B3~

B1020

B1021

B1022

DATA SIGNAL

BLUE

0
0
0

0

0
0

1

1

0
0
0

0

0
0

1

1

0|jofojofo|o

o(fojo0ojofojofo0

1

ofojo|fofofofoj|o

ofojo|fofofofoj|o

o|jofojofojojo|o
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o|jofojofo|jojo|o
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0|j0|jo0|j0j0O0|O]|O]O

ofojo|fofofofoj|o

o|ofojofo|oj0O|oO
o|jofojofojojo|o
o|jofojofojojo|o

1

0

GREEN

0

1

0

0
0
0

0
0
0

0

0
0

1

1

0
0

0

0

1

0

0
0
0

0
0
0

0

0
0

1

1

0
0

0

1

1
1

ojofojojofo

ofojofojofoj|o

1

0jojofojofojo|o

o0jojofojofojo|o

0jo0jo0jojojoO|OfO
o|j0|j0|0|jO|O|O|O

o(fofojojofojofo
o(fofojojofojofo
o(ofojojofojofoO

o(fofojojofojofo
o(fofojojofojofo
o(ofojojofojofo

ojojofojofojo|o

1

0

oj0jo0ojojojo|0OfO
o|j0|j0|O0|jO|O|O|O

0jojofojofojo|o

oj0jo0jojo|joO|OfO
o|j0|j0|jo0|jO|O|O|O

o0jojofojofojo|o

RED

0

0

1

1

-~

I

0
0
0

1

1

0

0
0

0
0

0

0
0

0

0

0

1

1

-~

-~

0
0
0

1

1

0

0
0

0
0

0

0
0

0

1
1

1
1

1

0joj0jo0j0]O

1

1

1

0|jofojojofojo

1

RO|R1|R2|R3|R4|R5|R6|R7|R8|R9|G0|G1|G2|G3|G4|G5|G6|G7|G8|G9|B0(B1|B2(B3|B4(B5|B6|B7|B8|B9

ofojofojofojo|o0

ofojofojofojof|o0

ojojojojofofofo
ojojojojofofofo

1

1

1

0|jofojojofojofo

1

0

ofojofojofoj|o|o0

ojojojojofofofo0
ojojojojofofofo

ofojofojofojo|o0

ojojojojofofofo
ojojojojofofofo
ojojojojofofofo
ojojojojofofofoO

ofojofojofojo|o0

ojojojojofofofo
ojojojojofofofo0

ofojofojofojof|o0

BLACK

BLUE

GREEN

CYAN

RED

MAGENTA

YELLOW

WHITE

BLACK

DARK

LIGHT

RED

BLACK

DARK

1

I

LIGHT

GREEN

BLACK

DARK

1

I

LIGHT

BLUE

COLOR | DISPLAY

BASIC
COLOR
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10. SIEHHOIA EHOIY

10.1 Time parameter (DE Mode)

- FRC =&
SIGNAL ITEM SYMBOL | Video PAL NTSC UNIT NOTE
Clock 1/TC 142.56 148.5 148.5 MHz -
Hsync Frequency Fh 64.8 67.5 67.5 KHz -
Vsync Fv 48 50 60 Hz -
Display .
. TVD 1080 1080 1080 lines -
Vertical Active Period
Disply Term Vertical
ertica TV 1350 1350 1125 lines -
Total
Display
. THO 1920 1920 1920 clocks -
Horizontal Active Period
Display Term Horizontal 2200 2200 2200
TH clocks -
Total (1100%2) | (1100%2) | (1100%2)

— 2 HE H-sync® V-syncdl&S& Zo| =L 0i0F &
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10.2 elefmo|A AlSo| Efo[ Clo|o{12( DE Mode)

- T .

j TvD Tve -
e _ 1L Lr
TH T
THD | |
DE || l_
Dek  {puuul--tdybL----- Juuuaa----- J-I.I-I{I;ln.ll}_' -TUL

Tc
DATA

SIGNALS ) C

B Ten o TecL _

DcLk R R ) SR e R LR R f...... 0.5

Tou

Y
A

pispLaY  \/ Y 05
DATA E Veo
DE . ...................... 0.5
' Vce
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signal source LVDS interface LCD MODULE
Tx

TTL LVDS T-CON

- LVDS Transmitter : DS90C385MTD (N/S) / THC63LVOM83A(THINE) : Recommand

- LVDS Data Interface ( 0dd & Even Channel Same Data Format )

RxCLKP I |

Rxin[4] B[1] } B[0] } G[1] | G[0] } R{1] } R{0]

RxIn[3] | 831 | Bi21 | 6131 | 6i21 | Ri3) | Ri2) |

RxIn[?] DE Vs HS Bi91 | Bs1 1 Br71 | BI6]

Rxin[1] {Bis1 ] 641 | i91 J i1 | 6i71 f Gi61 § GI51 |

Rxino] { o9 ] rio1 | risy } ri71 | ris1 | ris1 ] Rpag
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RECOMMENDED TRANSMITTER INPUT CHARACTERISTICS
~OVER RECOMMENDED OPERATING SUPPLY AND TEMPERATURE RANGES UNLESS OTHERWISE SPECIFIED.

SYMBOL PARAMETER MIN. | TPY. |MAX. [UNITS.
TCIT TXCLK IN TRANSITION TIME (FIG2) 1.0 - 6.0 ns
TCIP TxCLK IN PERIOD (FIG3) 11.76| T 50 ns
TCIH TXCLK IN HIGH TIME (FIG3) 0.35T|0.5T |0.65T| ns
TCIL TXCLK IN LOW TIME (FI1G3) 0.35T|0.5T |0.65T| ns
XIT TXCLK TRANSITION TIME 1.5 - | 6.0 | ns
TRANSMITTER SWITCHING CHARACTERISTICS
-OVER RECOMMENDED OPERATING SUPPLY AND TEMPERATURE RANGES UNLESS OTHERWISE SPECIFIED.
SYMBOL PARAMETER MIN. TPY. | MAX. UNITS.
LLHT LVDS LOW TO HIGH TRANSITION TIME (FIG1) - 0.75 1.5 ns
LHLT LVDS HIGH TO LOW TRANSITION TIME (FIG1) - 0.75 1.5 ns
TPPosO TRANSMITTER OUTPUT PULSE POSITION FOR BIT 0 (FIG 7) NOTE 1 -0.25 0 0.25 ns
TPPos1 TRANSMITTER OUTPUT PULSE POSITION FOR BIT 1 3.32 | 3.57 | 3.82 ns
TPPos2 TRANSMITTER OUTPUT PULSE POSITION FOR BIT 2 6.89 | 7.14 | 7.39 ns
TPPos3 TRANSMITTER OUTPUT PULSE POSITION FOR BIT 3 F = 40MHZ | 10.46 | 10.71 | 10.96 ns
TPPos4 TRANSMITTER OUTPUT PULSE POSITION FOR BIT 4 14.04 | 14.29 | 14.54 ns
TPPos5 TRANSMITTER OUTPUT PULSE POSITION FOR BIT 5 17.61 | 17.86 | 18.11 ns
TPPos6 TRANSMITTER OUTPUT PULSE POSITION FOR BIT 6 21.18 | 21.43 | 21.68 ns
TPPosO TRANSMITTER OUTPUT PULSE POSITION FOR BIT 0 (FIG 7) NOTE 1 -0.20 0 0.20 ns
TPPos1 TRANSMITTER OUTPUT PULSE POSITION FOR BIT 1 2.00 | 2.20 | 2.40 ns
TPPos2 TRANSMITTER OUTPUT PULSE POSITION FOR BIT 2 4.20 | 4.40 | 4.60 ns
TPPos3 TRANSMITTER OUTPUT PULSE POSITION FOR BIT 3 F = 65MHZ 6.39 6.59 6.79 ns
TPPos4 TRANSMITTER OUTPUT PULSE POSITION FOR BIT 4 8.59 | 8.79 | 8.99 ns
TPPos5 TRANSMITTER OUTPUT PULSE POSITION FOR BIT 5 10.79 | 10.99 | 11.19 ns
TPPos6 TRANSMITTER OUTPUT PULSE POSITION FOR BIT 6 12.99 | 13.19 | 13.39 ns
TPPosO TRANSMITTER OUTPUT PULSE POSITION FOR BIT 0 (FIG 7) NOTE 1 -0.20 0 0.20 ns
TPPos1 TRANSMITTER OUTPUT PULSE POSITION FOR BIT 1 1.48 1.68 | 1.88 ns
TPPos2 TRANSMITTER OUTPUT PULSE POSITION FOR BIT 2 3.16 3.36 3.56 ns
TPPos3 TRANSMITTER OUTPUT PULSE POSITION FOR BIT 3 F = 85MHZ 4.84 5.04 5.24 ns
TPPos4 TRANSMITTER OUTPUT PULSE POSITION FOR BIT 4 6.52 | 6.72 | 6.92 ns
TPPos5 TRANSMITTER OUTPUT PULSE POSITION FOR BIT 5 8.20 | 8.40 | 8.60 ns
TPPos6 TRANSMITTER OUTPUT PULSE POSITION FOR BIT 6 9.88 | 10.08 | 10.28 ns
TSTC TxIN SETUP TO TxCLK IN (FIG 3) 2.5 - - ns
THTC TxIN HOLD TO TxCLK IN (FIG 3) 0 - - ns
TeeD TXCLK IN TO TxCLK OUT DELAY (FIG4) Ta =25 C, Vcc = 3.3V 3.8 - 6.3 ns
TXCLK IN TO TxCLK OUT DELAY (FIG4) 2.8 - 7.1 ns
F=85 MHZ - 110 150 ps
TJCC TRANSMITTER JITTER CYCLE TO CYCLE (FIG 8,9) F=65 MHZ - 210 230 ps
F=40 MHZ - 350 370 ps
TPLLS TRANSMITTER PHASE LOCK LOOP SET (FIG 5) - - 10 ms
TPDD TRANSMITTER POWER DOWN DELAY (FIG 6) - - 100 ns
note1)The minimum and maximum limits are based on statistical analysis of the device performance over process, voltage,

and temperature ranges. this parameter is functionality tested only on automatic test equipment (ATE)

note2)The limits are based onbench charaterization of the device's jitter response over the power supply voltage range. output

clock jitter is measured with a cycle to cycle jitter of = 3ns applied to the input clock signal while data inputs are switching

(fig8,9).A jitter event of 3 ns, represents worse case jump in the clock edge from most graphics controller VGA Cihps

currently available. this parameter is used when calculating system margin as descrbed in AN-1059.
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80% V-

o 80%

(Differential)

20% 20%
<« LLHT——» LLHT
3.0 —
v 3.6V
POWER DOWN
3.0 —
Vcce AV o TPLLS >
3V
TxCLK IN —\7
- Y
TxCLK OUT Vdiff=0V

FIGURE 5.Transmitter Phase lock loop(PLL) SET-UP TIME

POWER DOWN LoV =R
TxCLK IN \ / m
| TPDD
TxCLK OUT TRI-STATE

FIGURE 6.Transmitter Power down delay
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TxCLK OUT
(Differential)

Tx OUT4/
(Single Ended)

Tx OUT3/
(Single Ended)

Tx OUT2/
(Single Ended)

Tx OUT1/
(Single Ended)

Tx OUTO/

(Single Ended)
—

TPPos
TPPos
TPPos
TPPos
TPPos
TPPos
TPPos
TPPos

1
2
3
4
5)
6
7
8

Toik

{

Previous Cycle

_ /

iV
>

\J

Next Cycle
><TXIN29‘1 TxIN28-1 TxIN34 TXIN33>< TXIN32>< TXIN31>< TXIN30>i< TxIN29 TxIN28
I TxINS-1 X TxIN27-1 TxIN23 TXIN17>< TXIN16>< TXIN11>< TXIN10>< TxINS TxIN27
><TXIN20—1 TxIN19-1 TxIN26 TxIN25 >< TxIN24 >< TxIN22 }< TxIN21 >< TxIN20 TxIN19
><TXIN9—1 TxIN8-1 TxIN18 TXIN15>< TXIN14>< TXIN13>< TXIN12>< TxIN9 TxIN8
>KTXIN1—1 TxINO-1 TxIN7 TxING6 >< TxIN4 >< TxIN3 >< TxIN2 >i< TxIN1 TxINO
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- >
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FIGURE 7.Transmitter LVDS OUTPUT PULSE POSITION MEASUREMENT
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Txin0—Txin27

Tx
PC-M1 SOFTWARE
HFS9009
CLK1
CLKk2
BUS
SWITCH
| P6247
EN TCLKin HP54710A
SAMPLING SCOPE

FIGURE 8.TJCC TEST SET-UP -DS90C385 SHOWN

CLK2
—» [«—TJCCIN=-3ns —»{|= TUCCIN=+3ns  N-CYCLE
TxCLKin
{
Txin0-27 32.5 MHZ-N CYCLE=66
40 MHZ-N CYCLE=80
7 Td =2 s { 65 MHZ-N CYCLE=132
85 MHZ-N CYCLE=170

FIGURE 9.TIMING DIAGRAM OF THE INPUT CYCLE TO CYCLE CLOCK JITTER
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10.3 LVDS Interface

- LVDS Receiver : Tconu] %4
- JEIDATFZE A&

EBHER LVDS pin JEIDA
TxIN/RxOUTO R4
TxIN/RxOUT1 R5
TxIN/RxOUT2 R6
TxOUT/RxINO TxIN/RxOUT3 R7
TxIN/RxOUT4 R8
TxIN/RxOUT6 R9
TxIN/RxOUT7 G4
TxIN/RxOUT8 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/RxOUT5 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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10.4 82 2/2IT =X (Power ON/OFF Sequence)

© Latch-upOlLE LCD 2&2| DC operationsS LIl M& 2/2LT =Al= Ofei 2t 2010+ &

o .

Power

S | T1 |-
upply VDD ~0.9vDD 0.9VD
D
Vss 0.1vDD 0.1VD
D
-« T4—>
—» T2 [a— —T3 1
Interface Signal b
(Digital data) > VALID
Vss \(1 5
Power ON ower OFF
—»T5 |- —>(T6 |=—
Power Supply
For B/L unit 0.5Vce 0.5Vce

0<T1<10msec
1msec<T2<50msec
0<T3<50msec
1000msec<T4
5 sec < T5(Recommend Value)
100 msec < T6(Recommend Value)

NOTE
(1) 20 ASE CIIst= AREXIQ MAS V2t 20t0F SHCF.
(2) LCDO S HAUONAM sHZol Metg CIDF 8 24, LCDIF S&E I Mol FZE HIL
IS NI|X0 LCDE Z [, 3HHO NOISEJE 2Hast . .
(3) Voot QIDtE & QIHHIOIA &SI SOILA 2= &Ei(Interface Signal High
PN

=
°
D
o
D
=}
Q
D
HU
0
>
ry
o 1
>
1
Y
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ot g5 Yot =4 Yot =&
CH| THat 50 T Mosaic pattern(9*10) 12hrs fix 8o
1= ot 50 C Mosaic pattern(9*10) 504hrs fix 8o
HTOL 50~55C, operating, 1000hrs 8of]
LTOL 0°C, operating, 1000hrs 4o
LTOL2 -20TC,-10TC 2+ 5hr 0|4 &x| % 1hr 0|4} on 4o
THB 407C/95%, operating, 500hrs 4o
HTS 70°C, storage, 500hrs 4o
LTS -30°C, storage, 500hrs 4o
WHTS 60°C/75%, storage, 500hrs 4of
ALTITUDE 0~40000ft 18hrs 2ojf
T/IC -20~60C(30Min), storage, 200cycle 4ojf

7= Z&:18 kV, 210 Point, 13|/Point
ESD T& H[HZF:+£15 kV ,210 Point,12l/Point 3o
H|7+&S CDM :£10 kV , 9Point , 33|/Point
s 10~300Hz, 1.5G, 10minSR, XYZ, 30min/axis 3o
&4 30G, 11msec, £XYZ 1time/axis 3of
=2 A2 A& 5A|ZF On/Off (5EEAL, 58 S8 2o
ao XS : HEEH 2Jgt THEE A(Max 23dB) 20}
- AU £=Z : Max 50dB (36dB 0|4+ 102] 0|5}
TSS -20C~607TC , 1OCyc_Ie , 89hr ac)
1,10 cycleAl Input M2 / FI= Min Max &l

HALT -30~100C 15Grms 4o
Pallet &7} & E-> Y3t - 25 8o
Total 83of
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12. Outline dimension(FRONT VIEW)
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REAR VIEW

Fo0

; s £ y n - 2
Tt o] o] earr e oot w0 sreciFicATION ‘ovn}T;“%{ o e
OUTLINE DIMENSION | | 52" SaN 240z | | | | |
o]
o
o]
+
Vot op-g A
o (USER HOLE.
<+ ENBOSS FOR MOUNT ING
——M su e ea 8 PiAces) 1220 122 S w0
== 5 = =
. —m§a[;n
= E| 1 U] |l@cosote  coveter
a—o 909680 909000
= [ 9%%8  %oevee
1 = [IKe) LE SEsaoasBoieiceeatecy
[} 3333@333 o)
. B o
5 B | &
o i
29
H <
»| :
e )
K = coner com ! o i
o] 5| = YEOHO. 20022VR- 1480 E
N = B 1Y
= P g 7
o 7 &% =
= ' o A I LJ
— [
= ﬂ [] I
o,
- = < < = < = .-
LAy /pLATE SuppoRT 830 B30
HEIGHT- 2.0 MAX)
20000 4200
s}
o
o
R GENERAL TOLERANCE
£ o e T Teve s Y DESCRIPTION O REVISION REASOn [t er
¥ [ oA v [oES'D & [Gwco Bv]ARETD &Y m
v Tor T o [ 7 [ worwe | 52" SWN 2400z
ToLEme
s o e e [ | L Pogaec | amag pugysio [z
N 18 < X ¢ B4 |20.1. 0.25 0.5 SPEC. NO
N B < x < om w25 |04 | w8 SAMSUNG ELECTRONICS CODE KO- (REAR VIEW) ‘vm.‘ 000

*
33/43



13. PACKING
13.1 Packing flow

Packing-Pallet Box -

Cushion-Pallet

LCD Module

Cushion-Pallet

Pallet-Plastic

13.2 Packing Specification

Shielding Bag

|

®

= Bilica gel

— Direction: be able to open it

Item Specification Remark
1. 228 Kg / LCD (12ea)
. 2. 15.6 Kg / Cushion-pallet (2ea)
LCD Packing 12ea /

(Packing-Pallet Box)

3. 10.5 Kg / Packing-Pallet Box (lea)
>, Cushion-pallet Material : EPS
>, Packing-Pallet Box Material : DW4

Pallet 1Box / Pallet

1. Pallet weight = 10kg
>, Pallet Material : PAPER

Packing Direction Vertical

Total Pallet Size H x V x height

1475mm(H) x 1150mm(V) x 995mm(height)

Total Pallet Weight 264.1kg

Pallet(10kg) + Module(19*12=228) +
Cushion(up+botton=15.6kg) + Pallet-BOX(10.5kg)
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14. MARKING & OTHERS

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

(1) Parts number : LTAS20HHO1-001 @ 8 : Line

(2) Revision - One letter @ P : Device

(3) Control : One letter @ 7 ¢ Year
@ E : Month

(4) Lot number : 8 P 7 E 123 01 A
1 2 3 4 5 6 7

® 123 : LOT No.
® 01 : GLASS No.

@ A : CELL No.
(5) Nameplate Indication

% = LTA520HH01

0702
MADE IN KOREA 8P7E12301A
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(6) Bar code marking for Customer

The bar code marking is attached to module backside.

1) MODEL NAME : LTA520HHO01-001
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
LTA520HH01-001

SAMSUNG SERIAL NO

MADE IN KOREA
OOOOOOQ |B] REVISION CODE
I

PRODUCTION MONTH
*7430008B* PRODUCTION YEAR

(7) Packing box attach

PSS un o g

DEVICE : LTA520HHO01-001

TYPE
QUANTTY : 10

MADE IN KOREA CO604000l

Doc . No Page




15.

General Precautions

15.1 Handling

use

(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 CCFT 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. If you leave the droplets for a long
time, Staining and discoloration may occur.

(e) If the surface of the polarizer 1is dirty, clean it using some absorbent cotton or
soft cloth.

(f) The desirable cleaners are water, [PA(Isopropyl 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.

(1) Use finger-stalls with soft gloves in order to keep display clean during the
incoming inspection and assembly process.

(j) Do not disassemble the module.

(k) Do not pull or fold the lamp wire.

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

(m) Protection film for polarizer on the module shall be slowly peeled off just before
so that the electrostatic charge can be minimized.

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

(a) Do not leave the module in high temperature, and high humidity for a long time.
It is highly recommended to store the module with temperature from 0 to 35C
and relative humidity of less than 70%.

(b) Do not store the TFT-LCD module in direct sunlight.

(¢) The module shall be stored in a dark place. It is prohibited to apply sunlight or
fluorescent light during the store.

15.3 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(CCFT) and
may require higher startup voltage(Vs).

15.4 Others
(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.

() 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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Polychlorinated biphenyl (PCB) &
Polychlorinated naphthalene &
Organic tin St&E (Tributhyl tin category/Triphenyl tin category)
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CAS No o2l
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 Imethane
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

16.2 2t&HI| =&
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CFC(chlorof luorocarbon) ,HCFC(hydrochlorof luorocarbon),methy! bromide,
1,1,2-trichloroethane, 1,2-dichloroethane, 1,1-dichloroethlene,

chloroform, trichloroethylene, tetrachloroethylene

1,1,1-trichloroethane, carbon tetrachloride

[Chlorine ®J1 20H]
1,2-dichloroethylene,methylene chloride,




