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TFT LCD LSC400HMO1~W

3. &

ge

31 71

3.2

3.3

LSC400HM**~W2 H|HFHZE AlZ|Z(Amorphous
Transistor)& A& AXE AFESH AP
)

Silicon) &gt

M| = Targets 278otH, 0|5 FM 0| S73H7] 2

%

EBMX|AE{(TFT Thin
== dH(Color active matrix) EtAIO| TFT U™ HA|
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Film

A XHLCD;Liquid Crystal Display) CellO|C}t. Cell2 Panel, 75 3IZE2Z 7L, Interfacett

S Digital YAHEE NUE D& WA YAlo| YO LVDSHAS 8otk 2 X
2 1,920 * 1080 (16:9) A E =Zotstid, 8bit datag M2|5t0 displayst 16.7 milliono| A
A4S xABIC

J8|1 SR 79 SPVA Mode 7l&2 HEot0f AlOFZ2 MBIER

|
A0k XS 0|Ct.
£%3
@ High Contrast Ratio & High aperture structure

1% 3 SE0OCC HE 2|z ME)
® Wide UXGA (1920 x 1080 2}4) K| € (16:9)
@ SPVA (Super Patterned Vertical Align) Mode ZA|OFZH(+£178°)
® LED B/L Unit A4 H&
® Sync Format : DE(Data Enable) Mode X|&, H/V-sync only X|& =7}
@ 2CH-LVDS Z& OIEI{| 0| A( 2 pixel/ clock)

ggL0t

@® Home-alone Multimedia TFT-LCD TV
@ High Definition TV Ready (HD TV Ready)
® AV MZ2| st BAl TR

@ O MZF=2 TV MZ02t HEXH, LED

©

0| XXtz M FOlL.

89°0|¢= HMSdt=

34 UbARQY
g = A S o 2l H B
SREAHA 885.6(H) X 498.15 (V) mm
TS AKXt a-Si TFT Active matrix
HE7IsM £ 16.7M (8bit True) color
o] T 1,920 x 1,080 pixel 16 : 9
SAHIE RGB Vertical Stripe
SAA7| 0.46125 (H) x 0.15375 (V) mm
EARE Normally Black
HHKYZ Anti Glare
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LMY Y B H o) Y

ITEM SYMBOL MIN. MAX. UNIT NOTE

Power Supply Voltage Vin 10.8 13.2 Vv (1)

Storage temperature Tste 5 40 °C (2)

Operating temperature Torr 0 50 °C (2)

Panel surface temperature Tsur 0 65 °C 3)

Storage humidity Hste 35 75 %[RH] (2)

Operating humidity Hoer 20 90 %[RH] (2)

Endurance on static electricity 150 V 4)

NOTE (1) 5% 2= HeIWHoA ESSHCE VSS=0V.

2) 2ot dUis: #el= o

a. Ta < 39°COM, x| XA
b. Ta >39°CHM, &L &
c. No condensation

(F&+ 2E5= 39°CY, 40°COf| A 93.8%RHOf| slig)

E= 4o 4
[%]

80

60

40

20

AF[H

g0 mHECE
&E= 90% O|Ck
= 90% =2 1 o|3s}o|C}.

EERT |
[%]

80

60

40

20

ro
H

[Operating: Module Assembly 7|&F]

NOTE (3) s2t& P
BYWSO| AL YRHQ £4S
NOTE (4) CP &7™A| 150V O|st=

o

80

anelo| EHR2E2 N g HO|ME= FHEAQ

20

40

60

80

ro
H

o

[Storage: Panel(BtX|E) Packing 7|&]
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1) =8 =d
2LC: 25°C + 2°C, & 25%~85% [RH], f=: 86kPa~106kPa
24 1luxO[st, FFHEH HiE MAH), TS
(2) Warm-Up Time
@ %z 302 Of¢
F7|1H(ef 15% ZHA)2 2 center 2= & HYSI0 1027 2=t oiXf 2=
XH0|9| H|7} 0.5%0|8}7} E|l= #|& A
Twarm-up = (|Lumeo - Lumnow| / Lumaw) x 100 < 0.5 7f &= A|ZH
[Lumeuos 1028 3= |, Lumiwes SHX 2| E]

5.2 % ZH|(LMD : Light Measurement Device)

(1) 35: SR™3(TOPCON;jil/ Lum, Color & Spectrum &4 ),
RD~80S(TOPCONJil: / Response Time, Flicker & ),
EZContrast(ELDIMjit , A|OF2Zt &FH)

Q) &3 He| A &gk AH2| d=50cm (0| 2|: EZ-contrast= 2mm)

LMD Field
[ ] SR-3 2°/1°
RD-80S 2°
- 6=00" + 0.3°
H
I LMD
d= 50Cm |:

LCD

53 ™7|5 75 =2
TFT LCD Cell : Vw=12.0 [V], f\=60Hz, foax = 148.5MHz
422 Generalgl BLUR AMHFFE 40 D65E & XE510 =7t}

O =



G sk EA:
Tt S42 Panel HA(HHN) 75 5

tef LTA400HM14-X2| BLU H

A

7|E2 2 oLt
Z=XFH|: SR™3 , RD~80S, EZ~Contrast
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ITEM SYMBOL MIN. TYP. MAX. UNIT LMD NOTE
Contrast Ratio (center) CR 3,000 4,000 - - (1)
Rx 0.648
Red
Ry 0.332
Gx 0.307
Green
Color Gy typ. 0.589 typ.
Chromaticity - )
(CIE 1931) Bx -0.03 0.148 +0.03 SR3 | .
enter
Blue Point
By 0.061
Wx 0.280
White
Wy 0.290
Color gamut 66 70 - %
Color Temperature CCT 8,000 10,000 12,000 K
oL 75 89 -
Hor.
Viewing Angle R 7> 89 ) SR73
CR>10 Degrees| , EZ~ (2)
Ver.
oL 75 89 -
(3
Crosstalk DSHA - - 15.0 % SR-3 | 256Gray9|
40GrayO| At
PI
Gamma - 19 2.2 2.5
7| =7t |
Response time ¢ : 8 16 ms | RD80S |  (5)
o =
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) YA EEFY M8A| H3t 54
d2 Panel HH|EH) 75 FE2 7IE22 ottt}
Light source: D65 EZE& &
HZ=ZHH|: SR™3, RD~80S, EZ-Contrast

Item Symbol | Condition Min Typ Max Unit Note
Contrast Ratio (1)
C/R 3000 4000
(Center of screen) SR-3
PI
Transmittance 4.4 47 % -
7| % &7t
Luminance of White 1
umi i Ve Normal 145 160 cd/m? (1)
(Center of screen) BL,R=0 SR-3
Rx 6U,D=0 0.652
Red
Ry 0.330
Gx Viewing 0.290
Color Green
. Gy Angle 0.605 (1)
Chromaticit TYP-0.03 TYP+0.03
Bx 0.136 SR-3
y(CIE 1931) | Blue
By 0.101
. Wx 0.307
White
Wy 0.372
Color Gamut 68 71 % (1)
Color Temperature 5100 6400 7700 K SR-3
0. 75 89 (2)
L. Hor
Viewing O 75 89 SR73,
Degree
Angle Ou 75 89 EZ-
Ver
Oo 75 89 Contrast
Brightness )
.f .t Buni 25 (y
uni or.ml y ) SR-3
(9 Points)
Transur - 4
Flicker ) 50 ()
=30.1°C RD-80S
PI
Gamma - 1.9 2.2 2.5 .
7| =7t
. TPAN,SUR (5)
Response Time G-to-G 8 16 msec
=30.1°C RD-80S

Notice (a) D65= At27}=s3st 22 0|Ct
M2 = 6504K0|11, MZEtHEE Wx=0.2948, Wy= 0.3220]|LCt.

Luminance= 3389cd/m’.
(b) Flicker= Note(4)2| &#HE & 5HO| X, GArAts B#EZZ R0 it 5 208
KMIA|SICE. 028 AtO|EO|A| Flicker =& ZAtS| DVR(Digital Variable Resistor)&
ol o5, SAIGAM 20| X5St= Application notesZ, Flicker =& Q|
= %

(€) Teanswr : Panel &= QK| EH L 0|H, A 2AE] Generalgf BLU M 3810 =X

r
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NOTE (1)

> SHQIA|  BUA ZHIKE Active Areal] 97§ HOZ SHCh(3IY|o] 1 &X)

[ |

H/ H/6
2
9 % o il
V 0 1% %
3 2 a0 i
6
H

@ WHITE B =9 ™Mol (YL)
C EHLAK] Y Point® O|A WHITE 3= (YL)
@ LCHH[H|(C/R : Contrast Ratio)

D ZHQK| Y Point®0| A WHITE(GMAX) & =8} BLACK(GMIN) & £o| H|2 Mo,

R - G max(5)
G min(5)

® Brightness Unifomity(Buni)
: Panel 4z1fi WHITE 0 97H(137{) pointe| 2| =E =750 ofzfjAlar Z0o| ™o
B max— Bmin

Buni=—x100

B max where, Bmax = Maximum Brightness

Bmin = Minimum Brightness
@ Definition of Color Chromaticity (CIE 1931)

Color coordinate of Red, Green, Blue & White at center point ®

NOTE (2)
» A|OFZf(Viewing angle)Q| ™ol : C/RO| 100|&tk|= AlZto| HE
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NOTE (3)
» AT = M(Crosstalk; Cross modulation)2| HQ[(DSHA):
opA7EO M 70| 2|5H0] CHH[H| 7L MotE|= o4

’ Ynormal - Yabnormal |

Crosstalk Modulation Ratio(Dsta)= x100 (%)

Ym)rmal

I

~
(=)

* White Box 0]2|2| back ground pattern2 Grayl~ Gray64 7ItX| 4Gray ZtZH4Q 2
* Horizontal Crosstalk 1} Vertical Crosstalkg& 25 =7
* 2X A A 2 72 Crosstalke 2 A 9|
[&1] Normally White modeA| Box+ Black(Gmin),
Normally Black modeA| Box= white(Gmax)
* Crosstalk =7 Pattern & Point

Horizontal Crosstalk

e o
L A
- Lt o
15mm ©]& G 1
Y
e
i White Ys
H| H/ Pattern 1
2 (Gray 64) . L
/ 2
15mm ©°]& ﬁ
____________________________________________ DY,
2
Vertical Crosstalk
. L _ | 15mm °)%
White 5 Ya
Pattern !
H
(Gray 64) <4|:|
2H/ OV, YuO 15mm °]%
3 .
1
Y, &




NOTE (4)
» tHO| H™ HEl(Flicker)e| Q| : LCD Panel9| 3tHO| 72
@ AL Flicker SHEZO| E3.
@ ZHAX
l< >
H/2
47
®
V +a
T2

TER-T

<— H/4 —

T

9/ 38

V/2

V/4
Y

® Flicker X Pattern :

Dot Inversion 7+

2 Dot Inversion 9+&
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NOTE (5)

- Normally Black moded 4<%

A
100% | : White(TFT On) |
90% [ """"" fooor e
L e e —
0% 1
Black(TET Off) Black(TET Off) >
Time
*(X - =l A NP
_ *(Y _
Gray to Gray Response Time
End
Gray
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 | T(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) I
on
Start 127 | Ti(127-0) | Tf(127-31) | Tf(127-63) | T(127-95) Tr(127-159) | Tr(127-191) | Tr(127-223) | Tr(127-255)
189 | Tf(159-0) | Tf(159-31)| Tf(159-63) | T(159-95) | Tf(159-127) Tr(159-191) | Tr(159-223) | Tr(159-255)
191 | Tf(191-0) | Tf(191-31) | Tf(191-63) | TF(191-95) | Tf(191-127) | Tf(191-159) Tr(191-223) | Tr(191-255)
223 [ T1(223-0) [ T1(223-31) | Tf(223-63) | Tf(223-95) | Tf(223-127) | Tf(223-159) | Tf(223-191) Tr(223-255)
255 [ T1(255-0) [ T(255-31) | Tf(255-63) | Tf(255-95) | Tf(255-127) | T1(255-159) | Tf(255-191) | Tf(255-223)

Toff
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Mo 54
Ta=25 + 2 [°C]
ITEM SYMBOL MIN. TYP. MAX. UNIT NOTE
Power Supply Voltage Vin 10.8 120 13.2 Vv 1)
(a) Black - 900 1000 mA
Power Consumption | (b) White - 950 1050 mA 2).(3)
(c) H-STRIPE - 1200 1320 mA
Vsync Frequency fv 45.0 60.0 65.0 Hz
Hsync Frequency fi 48.0 67.5 75.0 KHz
Main Frequency focu 130 148.5 155 MHz
Rush Current Trusr - - 4.5 A 3)

NOTE (1) Ripple M2

(2) fv=60Hz, foax=148.5MHz, Vn=12.0V, DC current
) aHTH M3 WEGOE HE ts)

(a) Black m{H

(b) White o &

Vel 10% H| LHOIA X O] =|O{OF SHLY.

(c) H-STRIPE

TRUE H: 4?0 M=

Rush Current Iz, can be measured when Tg oy 15 470us.



7. 23 Clo|oj{a = (Block Diagram)

=

EEPROM
24C64
5
1
LVDS 2Ch TCON
P| (MOLEX) S308
| LVDS / AiPi++
n
.
LDO 3.3V |-...-
LD39150 control
(1.8V) 1
¥in
—— DC/DC Falcon F1 5M4109
(AVDD/VSS/VDD/L.2V/Vss/
W -driving/H_AVDD)

V55 / hAVDD

mource PCE
(535=24, 4L)

Falcon G1 —
MAXI695 + Ycom
Push Pull Tr

(RSTANoom/ViG
MAA)

BUILIED)

Aipi+ signal
Control Signal

Y Driving

SEECH
hB4

DB¥393
Joerfo
H
ZE&




8.1 TFT LCD 3 5 (Interf ianal 8 ;

ch M3 #=A{(Input Terminal Pin Assignment)
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(3) Connector: FI'TRE51S™HF (JAE)

Pin Description Pin Description
1 Vin (12V) 26 RE[O]P
2 Vin (12V) 27 RE[1]N
3 Vin (12V) 28 RE[1]P
4 Vin (12V) 29 RE[2]N
5 Vin (12V) 30 RE[2]P
6 No connection 31 Even GND
7 GND 32 LVDS RECLK-
8 GND 33 Signal RECLK+
9 GND 34 GND
10 RO[OIN 35 RE[3]N
11 RO[O]P 36 RE[3]P
12 RO[1IN 37 No connection
13 ROJ[1]P 38 No connection
14 RO[2]N 39 GND
15 RO[2]P 40 No connection
16 Odd GND 41 No connection
17 LVDS ROCLK- 42 No_connection
18 Signal ROCLK+ 43 No connection o
19 GND 44 No connection
20 RO[3IN 45 LVDS_SEL (2)
21 RO[3]P 46 No connection
22 No connection 47 No connection
23 No connection 48 No connection
24 GND 49 No connection =
25 Even LVDS RE[O]IN 50 No connection
51 No connection

NOTE 1 NOT CONNECTED, THIS PINS ARE ONLY USED FOR SEC INTERNAL OPERATIONS.
NOTE 2 LVDS_SEL
IF THIS PIN HIGH (3.3V) — NORMAL NS LVDS FORMAT
LOW (GND) — JEIDA LVDS FORMAT

[Sequence Condition]
ON: Vn(T1) — LVDS Option — Interface Signal(T2)

OFF: Interface Signal(T3) — LVDS Option — Vn



Note 3 Pin numbere= 2ZEE A

PCB

v
[ 1
Pin No. 1 Pin No. 51

[Connector diagram]
a. Power GND pin2 LCD 2% AfA|G| HZAL| O{OF L.
b. @& Power input pin2 27{ HZL|0{XO0fF Lt
c. BE NC pin2 CIZ signal 22 power?} 22| 0{X0f

—

sic}.

14 /38



_8.2 LVDS Interface

- LVDS Receiver : TconLjEt&
- JEIDARA X8

15/ 38

L ULEK LVDS pin
TxIN/RxOUTO R2
TxIN/RxOUT1 R3
TxIN/RxOQUT2 R4
TxOUT/RXINO TxIN/RxOUT3 R5
TxIN/RxOUT4 R6
TXIN/RxOUT6 R7
TXIN/RxOUT7 G2
TxIN/RxOUT8 G3
TxIN/RxOUT9 G4
TxIN/RxOUT12 G5
TxOUT/RxIN1 TxIN/RxOUT13 G6
TXIN/RxOUT14 G7
TxIN/RxOUT15 B2
TxIN/RxOUT18 B3
TxIN/RxOUT19 B4
TxIN/RxOUT20 B5
TxIN/RxOUT21 B6
TxOUT/RXIN2 TXIN/RxOUT22 B7
TxIN/RxOUT24 HSYNC
TxIN/RxOUT25 VSYNC
TxIN/RxOUT26 DEN
TxIN/RxOUT27 RO
TxIN/RxOUT5 R1
TxIN/RxOUT10 GO
TxOUT/RXIN3 TxIN/RxOUT11 Gl
TxIN/RxOUT16 BO
TxIN/RxQUT17 Bl
TxIN/RxOUT23 RESERVED




A5, 712 EA|MAAL ZF MAFO| gray scale
DATA SIGNAL
GRAY
CoLOR [DISPLA RED GREEN BLUE SCALE
R B B | LEVEL
RIR1|R2|R3|R4|R5|R6| R7[G0|G1|62| 63| G4|G5|G6 (67| B |B1|B2|B3|B4|BS |B6 | B
BLAck|o|o|o|o|o|o|o]lo|o|o|o|o|o|o|o|ololo]lolo]o]|o|ol|o] -
BLUE |[o|o|olo|ololo|lo]olo|olo|olo|o|ola[a|1]1|1]1]1]1] -
GreeNjo|o|o|olo|ololol1|1][11]|1]1]1]1]olo]olo]o]o|ol|o] -
sasic |cvanlo|o|olofolololola 1111|1211 1]a]a|1]1]1] -
coLor | ReD [1]1|1]|1]1]|1]1|1]o]olo]o|o|o|o|o]ololo|o]olo]o]o] -
MAGE
WCELa 4|11 1|11 1]|o]ofo|ofofofofoft{a{t{1]r|1]1][1] -
VEROL | a1 a|a|afa[1f1|1]1]|1|[1]1|o]o]o]ofo|ofofof -
WHITE 1|1 {1 [a el afaalalalafa|a{alala]a]1]1]1]1]1] -
BLAck|o|o|o|o|o|o|o]lo|o]o|o|o|o|lo|o|olo|lo]o|lo]o]|o|o|o] RO
oark |11 0] 0]0ojojofo]ojojojojo|o|ofofofofo]ofofo]ofof Ri
+ lol1|ofojojo|ofofolo]o|o]|olololo]ojo]ofofo|o|o|of re
GRAY
R3~
SCALE
: R1020
OF RED
Vofatola|a]11]1]1]ololo|ololo]olo]lo|ololo]o|o]|o]|of|Ri021
LCHT Tyl a a4 [1]1]1]ololo]ololo]o]o]olo]o]ololo]o]o]Rri022
ReD [1[1|1]|1][1|1]1|1]o]o|lo]olo|o|o|o]ololo|o|o|o]|o]o]R1023
BLAck|o|o|o|o|o|o|o]lolo]o|o|o]o|lo]|o|ololo]olo]o]|o|o|o] o
oark |01 0] 0o ojojofo]1|ofofofofo|olofojojo]jo]ofo|olo| o
eray | 1 |olofo]o]o]ojo]ofo[1]o|ofo|o|o]ofojofojo]ojo]o|of 2
SCALE G3~
OF G1020
GREEN | + |oflo|o|ofo|ololo]1]ol1]|1][1]|1]1]1]ololo|o]o|o]|o0]o]c1021
LCHT o Tolololololo]ofolt]1]a]1]1]1]1]ololo]o]olo]o]o]|at022
GreeNjo|o|o|olo|olo]lof1|1]11]|1]1]1]1]olo]o|o]o]|o]|o]|0]c1023
BLack|o|o|o|o]ololo]o]o|o|lo|o|o|lo|o|olo|ofo|lo]lo]lo|o|o|l Bo
oari |91 000 ojojofo]ofofofofofo|olof1]o]ojo]ofo|o|o| B
+ lojo|ololo|o|olofofo|o|o|o|o|olo|o[t]o|o|o|o]o|of B2
GRAY
B3~
SCALE
: B102
OF BLUE : 020
U lolololo|olo|o|ofo|olololofo|olof1lo]1]1]1]1]1]|1]B1021
LCHT o Tolololofololofololololololololols]a]a]1]1]1]1]B1022
BLUE [o|o|o|o|o|olo|lo]olo|olololo|olol1|1|1]|1[1]1]1]1]|B1023
NOTE
(1) Gray H9
Rn : WrZtM Gray, Gn : =M Gray, Bn : It2tA Gray (n=Gray level)

) g8u=

: O=Low level voltage, 1=High level voltage
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9. QlE{H[0]A EFO|

9.1 Time parameter (DE only mode)

17/ 38

SIGNAL ITEM SYMBOL MIN. TYP. MAX. UNIT NOTE
Clock 1/TC 130 148.5 155 MHz -
Hsync Frequency Fh 50.0 67.5 75.0 KHz -
Vsync Fv 48.0 60.0 62.0- Hz -
Active
Display TVD 1080 lines -
Vertical Active Period
Disply Term )
Vertical .
v 1092 1125 1380 lines -
Total
Active
Display THD - 1920 - clocks -
Horizontal Active Period
Display Term )
Horizontal
TH 2090 2200 2350 clocks (1)
Total

Note 1: Horizontal total2] 4<% 4clocks EtQ|2 7} SH0]OF
a. &7 X|d&: TTL control signaldt LVDS Tx2| CLK

b. Internal DVDD=3.3V

9.2 Spread Spectrum HE8H2|

modeZ SESIH, H-sync@} V-syncAlz o] 213

st = oro
S0 2 FA| 3.

oo

o F

rir

Characteristics Symbol Condition
VDD33_ -
IO Supply Voltage LVDS 3.0 3.3 3.6 v
VDD12_
Supply Voltage CORE 11 1.2 1.3 v
Output Frequency Range Four 57.6 72 86.4 MH=
Output Duty Ratio Top 45 55 %
Reference Resistor Rrrr 5.2 kQ
Stabilization Wait Time  — 100 Hsec




9.3 QIE{m|o|A Al9o| Eto|Y C}0|o{15H(DE only mode)
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- Tv =
< e
TvD i Ay | Tvs o
< - > >
pe 1 LI LI :
B TH ol
: THD o |
DE e I
A [
f#’ '{
oac IPAAAN-3- UL -~ JUUAAAR---- JUUUUL--MN.
1 Tc
DATA +
SIGNALS N A
- Tc _
DcLk Y
DISPLAY ___ N .Y 0.5 Vec
DATA
DE e 0.5 Vec
signal LVDS LCD
source interface MODULE
TTL Tx LVDS T-CON

LVDS Transmitter : DS90C385MTD (N/S) / THC63LVDMS83A(THINE) : Recommend



9.4.1 LVDS CHARACTERISTICS (S800B 7]<)

Characteristics
VDD33
IO Supply Voltage LVD’S_ 30 33 36 v
PLL Supply Voltage Eﬁﬁi 11 12 13 v
Color Depth 10 bit
Input Clock Range F 40 o0 MH=
{Data Rate & 1ch) o (280) (630) | (Mbps)
Input Common Mode Veu 04 24 v
Differential Input Voltage | Vio| 100 &00 mV
Symbol Characteristics Min. Typ. Max. Unit
Fix Input Clock Frequency (=1/T ) 40 a0 MH=
tacp Cutput Clock period 112 2 ns
Input tolerant 55 modulation frequency 30 300 kH=
Input tolerant degree of modulation -3 +3 %
becn ECLEOUT High Time {4/ Thtpce ns
b RCLEOUT Low Time (3/7)twce e
Feceiver Skew Margin
e 04 04 ns
(In case of SKEWCIT=[2:0] = 000)
i Input Data Position for Bit 1 e 0 +irciou ns
(L/ 7F)tper (17 7htree
LT Input Data Position for Bit 0 (17 e ns
- brscm + trsaou
] (24 T)tpee (24 Thteee
Erips Input Drata Position for Bit & {2/ 7 htper ns
- trexcm + tpesou
(3/ T)twce (3/ T Wtece
trips Input Data Position for Bit 3 3/ Thtpce ns
- trmcm + trsaod
&/ Titpce (& Thtece
Erips Input Ttata Position for Bit4 4/ 7 e ns
- Eresacm + trsionm
(3 Trce _ (3 Ttece
Erirs Input Data Position for Bit 3 {3/ 7 e ns
- Bpaon + troion
8/ 7 trcr _ &8/ Titece
Eripz Input Data Position for Bit 2 {6/ 7 epcp ns
- Erscm + tosacn
treLL Phase Locked Loop Set 200 us
tueaer Feset Assertion Time 5 us
bR Chatput Data Start-up Time J ms

19/ 38
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Clock input ROLKx J—mmmmm—u—m_ﬂ

FSAFECLK i . =
i |m resel asserbion, it 1s necessary to be prowided FRAFECLK dock signal.
The following timing chan shows RCLKX i normally propagated.
When RCLKx is not provided in reset asserion, it is necessary to retum by s=i
| by Falsafe functon.
! lasser | i
Reset input PORE — :
or i
RSTH '
Lrmny

{Including e in this?

WDSinputdata  ReP —RaN 0OECKK RXXTIXX OO0000000NX TR SN
: |

P

Culput dals Tx[ﬁ'.lil]:_‘.‘: 0" mask o * X
_;"
" » T | '
N 1
Mead o fix the fdlcm"nq Thiz term i fixed output data to "0° | Ciutput normal data after startup
signal sefting n ths term.} l#y F ail-safe funciion i trne (m axirmum 2 0ns )
FSAFEEN ' '
FSAFESET ' , i
FLLFEN i |
PLLFSET LS. !
: |
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Note - The minmum ocscillate frequency can nol be fixed also.
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-OVER RECOMMENDED OPERATING SUPPLY AND TEMPERATURE RANGES UNLESS OTHERWISE
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SPECIFIED.
SYMBOL PARAMETER MIN. TPY. MAX. UNITS.
TCIT TxCLK IN TRANSITION TIME (FI1G2) 1.0 - 6.0 ns
TCIP TxCLK IN PERIOD (FIG3) 11.76 T 50 ns
TCIH TxCLK IN HIGH TIME (FIG3) 0.35T 0.5T7 0.65T ns
TCIL TxCLK IN LOW TIME (FI1G3) 0.35T 0.5T 0.65T ns
TXIT 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
TPPosO0 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
TPPost 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
TXCLK IN TO TxCLK OUT DELAY (FIG4) Ta =25 7T, Vcc = 3.3V 3.8 - 6.3 ns
Teen 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

note 1 The minimum and maximum limits are based on statistical analysis of the device

performance over process, voltage, and temperature ranges. this parameter is functionality
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tested only on automatic test equipment (ATE)

note 2 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.

90% — A 90%

10% 10%
TxCLK IN ov

<« TCIT ———> TCIT

FIGURE 1. Transmitter LVDS Transition Times

Sample on H—L Edge

——*= TCIP
3V
TxCLK IN o Tovﬁg_
TCIH —‘ -« | T OV
TCIL
e
3V
TN 0m27 L5V —X— Setup Hold —X— 1.5V
oV

FIGURE 2. Transmitter Input Clock Transition Times

/ —\j
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TxCLK OUT >< >< >< Vdiff=0Vv

FIGURE 3.Transmitter Setup/Hold and High/Low Times(Falling Edge Strobe)
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CLK2
T{CLEN=+3HS N-CYCLE
TXCLKin
_ [ - !_g g
;
)
Txin0-27
" Td = 2 us g:
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CYCLE=132
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FIGURE 9.TIMING DIAGRAM OF THE INPUT CYCLE TO CYCLE CLOCK JITTER
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2/2%Z =X (Power ON/OFF Sequence)

. Latch-upO|Lt LCD 2=9| DC operation=

IRl R 2/ =M=

25/ 38

Otz et ZOtof gt

Power Supply VDD T1 <
rO.QVDD 0.9VDD
0.1VDpD
Vs 0.1VD
<D—T4—>
—>{T2 [+— —T3
Interface Signal 5\1
(Digital data) VALID
Vss \(z
Power ON Power OFF
—>T5 [+ —>Te |<+—
0.5Vce 0.5Vce

Power Supply
For B/L unit

100 msec =

NOTE
(1) 250 ABE Tkt QREK Q)
(2) LCD St WolUfolA Amo| Mg

Lt ZE 17|™0| LCDE &

(3) VooZ} QI7HEl = ‘&Eﬂlﬂol
Impedence)2 FHA|IZH FX|

(4) Power Off= X} Power Ono} |

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

eI7t & A LCDZt SEE|7] Tof
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S ~
S

40
A

o



26 /38

10. M2 "It =7

10.1 Panel
A EFE Wk Bl AEa
HTOL 60C 8
LTOL -5T 4
THB 50°C /90%RH 10
7S B=:4£10 KV 210 Point 18l/Point 3
=0 = HIE=:+£20 kV 210 Point 13l/Point 3
& Et =5H(20cm) — 2& = (-30~60/90%RH) — It Ipallet
(Open cell) — A= (5~200Hz 1.05Grms, 2hr) — <oH(20cm)
. 25 C / Mosaic pattern(9+10) 12hrs .
Rolling pattern 12hrs / 3cycles
FSONPIES, &XIIS ¢ Overall 23dB Olct 2
TSS -20C~65C 4
wxmO) WHTS(2hr ) /LTS(=5C, 1hr) 43| Bt= A
— =& 22(50T 100mb) — THB(50°C0%RH) 48hr
ASG X 20t Max. ZF=It== 25C~-40T celld
ASG M0t Min. =It== 60CL1E&7& 96hr cell'd
HSa o= WHTS 70°C 90%RH 168hr storage A
— HTOL 50°C 96hr Dynamic
d=g -20C~65C, 0~90%RH, 2cycle 4
&2 -40~50°C, Om(0ft) ~ 13,700m(45,000ft), 72.5Hr 4
WHTS(60°C /75%RH) @ Tray<fol — WHTS —THB(50°C/90%RH) 48hr 10
0;9;;9;: HTS(70°C) : HTS — HTOL(50°C) 48hr 8
LTS(=25TC) @ LTS — HTOL(50C) 48hr 8

[Result Evaluation Criteria]

Under the display quality test conditions with normal operation state, these should
be no change which may affect practical display functions.

* HTOL/ LTOL : High/Low Temperature Operating Life

* THB : Temperature Humidity Bias

* HTS/LTS : High/Low Temperature Storage

* WHTS : Wet High Temperature Storage
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11. PACKING
11.1 Pallet

11.2 Packing Specification

ITEM Specification Remark
Total Pallet Size WxVxHeight [mm] |1475 X 1150 X 1150

-. Panel : 13.3kg (1.9 kg/Panel, 7ea/Tray))
-. Middle Sheet : 0.48kg (0.06 kg/ea, 8ea/Tray)

T 7 [Panel/T
ray [Panel/Tray] -. Panel Tray : 1.6kg (EPS)

-. Pallet 28 kg (Wood Pallet )
-. 20ea(10 tray X 2 array) + 2ea(Top tray)

Total Weight 340.6 [kqg] -. Packing Box : 3kg (Paper)

Pallet 20 [Tray/Pallet]
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12. MARKING & OTHERS
Ot2{o L= nameplate= Zt MZ2| X[ X0 FAE L

12.1 Cell label

LSCA00HM™*-W 000

8mm

Lot Number —>87Z9CO0N289B

v

15mm

(1) Parts number : LSC400HM**-W
(2) Revision : One letter
(3) Lot number : X

"

7: Cell Position No.(In the Glass)
6 Glass No.(In the one Lot)

5: Lot No. (Glass)

4: Month

3: Year(Note 1)

2: Product code

1. Line




12.2 Tray Label
(1) Nameplate indication
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TE € ‘é‘_
‘Hl”mmmmwwmmmwmwmmwmmu

DEVICE : LSCADDHM 01

TYPE ;. Wo1
QIJANTIT‘\" 1OU

5713442689

40mm

80mm

(2) Packing box attach

Ve : LSCA00HMO1

100mm
Part number

TYPE: XXXX <
QTyY : TBD
BRSO

ZAT53K0003 «—G1

Revision code

Box senal number

165mm
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13. General Precautions

13.1 Handling
(@) When the Panel Kit is assembled, it should be attached to SET
system firmly using all mounting holes. Be careful not to give mechanical Stress.
For example, be careful not to twist panel before and after assembly.
(b) Be careful of Design of Set, to avoid any extra Mechanical Stress to Panel
when it is assembled.
(c) Refrain from strong mechanical shock and / or any force to the Panel Kit.
These may cause abnormal operation or damage to Panel Kit.
(d) Refrain from any Stress to the Source PBA and Drive IC during Handling or
Installing to SET, otherwise it may cause Damage or malfunction of Panel Kit.
(e) Refrain the SET Design which causes Constant Back Side Stress on Panel Kit,
otherwise it may cause Abnormal Display, Functional Failure and etc.
(f) Note that polarizers could be damaged easily.
Do not press or scratch the bare surface with the Material which is harder than
a HB pencil lead.
(g) Wipe off water droplets or oil immediately. If you leave the droplets for a long
time, staining or discoloration may occur.
(h) If the surface of the polarizer is dirty, clean it using absorbent cotton or soft cloth.
(i) Desirable cleaners are water or IPA(Isopropyl Alcohol).
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.
(j) 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 with soap thoroughly and visit the doctor for medical examination.
(k) Protect the Panel Kit from static Electricity, otherwise
the Circuit IC could be damaged.
- Reference : Process control Standard of SEC

No. Item Control standard
Ionizer All Equipment should be controlled under 150V.(Typ. 100V)
Carrying Roller Carrying Roller should be controlled under 200V.
Equipment Ground .
3 _ All Equipment Ground Should be less than lohm.
Resistance

(I) Use finger-stalls with soft gloves in order to keep display clean during the
incoming inspection and assembly process.
(m) Do not disassemble the BLU kit.



31/38

(n) Do not pull or fold Source Drive IC which Connecting Source PBA and Panel or
Gate Drive IC.
(0) Do not Pull, fold or bend Source Drive IC and IC in any Process.
- Source Drive IC could be bent at Panel Kit + SET Assembly Process only.(1 time)
(p) Do not adjust the variable resistor located on the Panel Kit except adjusting Flicker.
(9) Pins of Interface connector should not be touched directly with bare hands.

(r) Precautions of peeling off the protection film.

a. Peel off slowly and constant speed
b. Be sure to ground S-PBA while peeling of the protection film
c. The protection film must not touch drivers and S-PBAs

_-=» GND SR-Open Pattem
- - Be sure to contact with ground
while peeling of the protection film

Make sure to peel off slowly (Recommended more than 8 sec)and constant speed.

Peeling direction shows Fig.

Make sure to ground worker with adequate methods such as antistatic wrist band.

Maker sure to ground Source PBA while peeling of the protection film.*

Ionized air should be blown over during peeling action.

The Protection film should not touch Source Drive IC.

If adhesive remains on the polarizer after the protection film peeled off, please

remove with isopropyl-alcohol.

(s) Protection film for polarizer on the Panel Kit should be slowly peeled off

just before use so that the electrostatic charge can be minimized.

(t) Panel Kit has high frequency circuits. Sufficient suppression to EMI should be done

by Set Manufacturers.

(u) 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.

(v) The Source Drive IC chip must be contacted with the top chassis to release the heat

in the Source Drive IC.
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13.2 Storage

ITEM Unit Min. Max.
Storage
(*CQ) 5 40
Temperature
Storage
9 (O%rH) 35 75
Humidity
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 build up of condensation.
t (4) Avoid other hazardous environment while storing goods.
orage
Condit?on (5) If products delivered or kept in conditions of the recommended
temperature or humidity, we recommend you leave them
at a circumstances which is shown in the following table
=ot=
P 1 month | 2 months | 3 months | 4 months | 5 months | 6 months
=T
Baking _ 50°C, 10%
o No Baking 50°C, 10%, 48Hr
Condition 24Hr

13.3 Operation
1)
2)

Do not connect, disconnect the module in the "Power On" condition.
Power supply should always be turned on/off by the item 9.5
"Power on/off sequence"

(3) 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.

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

LED and may require higher startup voltage(Vs).

13.4 Operation Condition Guide
(1) The LCD product should be operated under normal conditions.
Normal condition is defined as below;
- Temperature : 20£15°C
- Humidity : 55+20%
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- Display pattern : continually changing pattern (Not stationary)

(2) If the product will be used in extreme conditions such as high temperature,
humidity, display patterns or operation time etc., It is strongly recommended
to contact SEC for Application engineering advice. Otherwise, its reliability and
function may not be guaranteed. Extreme conditions are commonly found at
Airports, Transit Stations, Banks, Stock market, and Controlling systems.

13.5 Others

(1) Ultra-violet ray filter is necessary for outdoor operation.

(2) Avoid condensation of water. It may result in improper operation or
disconnection of electrode.

(3) 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.

(4) 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.

(5) 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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14.2

CAS No ojol
92-67-1 4-amonodiphenyl
92-87-5 Benzidine
95-69-2 4-chloro-o-toluidine
91-59-8 2-naphthylamine
97-56-3 o0-aminoazotoluene
99-55-8 2-amino-4-nitrotoluene
106-47-8 p-chloroaniline
615-05-4 2,4-diaminoanisole
101-77-9 4,4'-diaminodiphenylmethane
91-94-1 3,3'-dichlorobenzidine
119-90-4 3,3'-dimethoxybenzidine
119-93-7 3,3'-dimethylbenzidine
838-88-0 3,3'dimethyl-4,4'-diaminodiphenylmethane
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-tolluylenediamine
137-7-7 2,4,5-trimenthylaniline
90-04-0 o-anisidine
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1 PANEL : TFT-LCD
2 REFER TO "PRODUCT INFORMATION™ OR "PRODUCT SPECIFICATION”
DOCUMENTS
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- CONNECTOR INFORMATION
- HEIGHT OF CIRCUIT COMPONENTS
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