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1. General Description

LC470WUD is a Color Active Matrix Liguid Crystal Display with an Cold Cathode Fluorescent
Lamp{CCFL) backlight system. The matrix employs a-5i Thin Film Transistor as the active element.
It Iz a transmissive type display operating in the normally black mode. It has a 46.968 inch diagonally
measured active display area with WUXGA resolution (1080 wertical by 1920 horizontal pixel array)
Each pixel is divided into Red, Green and Blue sub-pixels or dots which are arranged in vertical stripes.
Gray scale or the luminance of the sub-pixel color is determined with a 10-hit gray scale signal far
each dot, thus presenting a palette of more than 1.07Billion(FEC) of colors.

It has been designed to apply the 10-hbit 4 port LYDS interface.

It iz intended to support LCD TY, PCTY where high brightness, super wide viewing angle, high color gamut,
high color depth and fast moving picture response time are important.

SDRAM EEPROM | TNELVDS(RGE)
LVDS E1N-2 —+ Source Driver Circuit
2Port = "”E“"J lros zcL| | som s1] 51920 |
CTRU !
LvDS 3,4 o6
- »
> P -
+12.0¢ | CN1 s Timing Controller T
s o™ LvDs 1.2 (ASIC) i
5% * * i
DCR Option . o (1920 = RGE = 1080 pixels)
Enahle signal 3
+» . | G080
VBR_OUT| Power Circuit G
12 Block
LVYDS Selection
e

+24.0¢, GND, VBR-AVBR-B
" Inverter(Master) |—  3PinX1CN{Highy | |
Back light Assembly
SEAGGI) Inverter(Slave)  |—*  3PinX1CN{High) -
General Features
Active Soreen Size 46 896 inch (1192 .87mm) diagonal
Qutline Dimension 1096.00H) = B40.0 (%) = 21.0 mm(D) (Typ.)
Fixel Pitch 05415 mm x 0.8415 mm x RGHE
Fixel Format 1920 horiz. by 1080 vert. Pixels, RGE stripe arrangement
Color Depth 10Bit{DY , 1.07 Billion colars

500 cdfm? (Center Tpoint Typ.)

Yiewing angle free [ R/L 178 (Min)), /D 178 (Min.)

Total 232 5W (Typ.) [Logic=9 25\, Backlight=223W (VBr-a=1 B5Y]]
145 Kg (Typ.)

Transmissive mode, Normally black

Luminance, ¥White
Yiewing Angle (CR=10)
Fower Consumption
Weight

Display Mode

Surface Treatment Hard coating{ 3H), Anti-glare treatment of the front polarizer (Haze 13%)

Wer 0.2 4432

One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com



@ Global LCD Panel Exchange Center www.panelook.com BE AR MFR TS @

LC47 IWLID

Froduct Specification

2. Absolute Maximum Ratings

The following items are maximum values which, if exceeded, may cause faulty operation or damage to the
LCO madule.

Table 1. ABSOLUTE MAXIMUM RATINGS

Value _
Farameter Symbol _ LInit Femark
fin Ml 2
Pawer Input | LCM WLCD -0.3 +14.0 VDG e s
Yoltage Backlight inverter WEL -0.3 +27.0 Yoo
OM/OFF Control Voltage |VDNIDFF | -0.3 +500 WD
Brightness Contral “oltage WBR 0 +5.0 Do
Operating Temperature Tor a +50 C
Storage Temperature TsT -20 +60 "
Mote 1,2
Operating Ambient Humidity Hop 10 a0 %RH
Storage Hurnidity HsT 10 a0 %RH

Mote . 1. Temperature and relative humidity range are shown in the figure below.
Wet bulb temperature should be 39 °C Max. and no condensation of water.
2. Gravity mura can be guaranteed under 40°C condition.

40%

BO0% _|_

- Storage
Wet Bulb %
Temperature [TC] =y
0% =

/ = Dperation
=
=
I

e

A A oY
L
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R

R S A T

1 10%

Dty Bulb Temperature [7C]

T
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3. Electrical Specifications
3-1. Electrical Characteristics
It requires twio power inputs. One is employved to power for the LCD circuit.
The other Is used for the CCFL backlight circuit.
Table 2. ELECTRICAL CHARACTERISTICS (TED)
Walue
Farameter Symbol LInit Mote
Min Typ Mz
Cireuit :
Fower Input Yoltage Y eo 114 12.0 126 Yoo
53d T 1003 M, 1
Faower Input Current Lo
783 1134 1474 &, 2
Fower Consumption Fleo - CRks 12.03 Wyatt 1
Fush current le=H - - 5 A a

Motes: 1. The specified current and power consumption are under the Y - =12.0%, 25+ 2°C f,=120Hz
condition whereas mosaic pattern(s x 8] is displayed and f,, is the frame frequency.
2. The current is specified at maximum current pattern.
3. The duration of rush current is about 2ms and rising time of power input is Tms (min.).

White : 1023 Gray
Black : 0 Gray

Mosaic Pattern(B x B)

Wer 0.2 6732
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Table 3. ELECTRICAL CHARACTERISTICS for IPB& Lamp (TED)
Values
Farameter Symbol LInit Motes
Min Typ Max
Inverter :
Fower Supply Input Yaoltage WBEL 228 240 252 Yo 1
Fower Supply Input Yoltage Ripple - - 0.5 Yi-p 1
; - B3 H:3 A WBra =165V 1
After Aging BL A
Power Supply - 10.0 11.0 A WBRa =33V 1
Input Current : M0 | 120 | A Ivera=168v .. 2
EBefore Aging BL B
- 12.0 13.0 A VBRa =33V 2
VeL = 22 .8Y
Fower Supply Input Current (In-Rush) Irush - - 14.0 A Were =133V
VBR-2 = 1.69Y
Fower Consumption FEL - 773 248 W WBR-a = 1.85Y 1
Brightness Adjust YER-4 0.0 1.65 4.3 Yo
Input Voltage for On W on 2.5 - 5.0 Wi
Control System OnfOff
Signals Off W off -0.3 0.0 0.8 Ydc
BErightness Adjust YER-B a - 4.3 i
Lamp: Ts d min d
Life Time S0.,000 Hrs 4

Motes
1. Electrical characteristics are determined after the unit has been '"ON'" and stable for approximately 120
minutes at 25 x£2°C . The specified current and power consumption are under the typical supply Input voltage
2% and Ver (Ver-a: 162 & Ver-B 3.3V, it is total power consumption.
The ripple voltage of the power supply input voltage is under 0.5 ¥p-p. LPL recommend Input Yaltage is
240V £ 5%,
2. Electrical characteristics are determined within 30 minutes at 25+2°C.
The specified currents are under the typical supply Input valtage 24%.
d. The brightness of the lamp after lighted for Sminutes is defined as 100%.
TS is the time required for the brightness of the center of the lamp to be not less than 95% at typical current.
The screen of LCD module may he partially dark by the time  the brightness of lamp is stable after turn on.
4. Specified Walues are for a single lamp which is aligned harizontally.
The life time is determined as the time which luminance of the lamp is 50% compared to that of initial value
at the typical lamp current (VBR-A © 1.682Y & VBRE-BE :3.3V), on condition of continuous operating at 26 2°C
8. The duration of rush currentis about 10ms.

Wer 0.2 TiE2
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3-2. Interface Connections

This LCD module employs two kinds of interface connection, 81pin{CM1) and 4 1pin(CM2) connectars are
used for the module electronics two 3-pin Balance PCE connectors are used for the integral backlight system.

3-2-1. LCD Module

- LCD Connector{CH 1) FI-RES 15-HF or Equivalent, Refer to below table.
- Mating Connector : FI-RES1HL

Table 4-1. MODULE CONNECTOR{CN1} PIN CONFIGURATION

Mo Symbaol Descrigtion Mo Syrmbol Descrigtion
1 GMD Ground 27 GMND M
2| MG | Reserved || zs RAZN SECOND CHANNEL A-
3| MC | Reserved || za RAZP SECOND CHANNEL A+
4| MG | Reserved || =0 REZM SECOMD CHANNEL B-
5 | e | Reserved || a1 REZP SECOMND CHANNEL B+
5| MO | Reserved [ 22 RCIN SECOMND CHAMMEL G-
7 | LvDSSelect |"H =JEIDA,'L'= vESA [ 33 RC2P SECOMD CHAMMEL C+
a | YBR_EXT |Externa| YR | 24 GO Ground
g | ¥BR_OUT |V¥BR output || 25 RCLKZM  |SECOND CLOCK CHANMEL Clk-
10 | DCR_Enable |'H'=Enable,'L'= Disahle [ = RCLKZP  |SECOND CLOCK CHANMEL Clk+
1 | GND | Ground || a7 GND Ground
12 | RA1 N | FIRST CHANNEL A- [ 28 RDZN SECOND CHAMMEL D-
13 | RA1P | FIRST CHANNEL A+ || za RD2P SECOMD CHAMMEL D+
14 | RBTM | FIRST CHAMNEL B- [ 40 REZM SECOMD CHAMMEL E-
15 | RE1P | FIRST CHANMEL B+ [ 41 REZP SECOMND CHANNEL E+
16 | RC1MN | FIRST CHANMEL ¢ || 42 GND Ground
17 | RC1P | FIRST CHANMNEL G+ || 43 GND Ground
18 | GND | sround || 44 GND Ground (NSE)
19 | Rrowin | FIRST CLOCK CHANMEL Clk || 45 GND Ground
20 | RoWwktP | FIRST CLOCK CHAMNEL G+ || 46 GND Ground
21 I GMD |Gr|:|und | 47 M Mo connection
22 | RODAN |FIRBT CHAMMEL D- | 48 WLco Pawer Supply +12 0%
232 | RDIP | FIRST CHANNEL D+ || 42 WLCD Power Supply +12 0V
24 | RETM |FIRBT CHAMMEL E- | 50 WLco Pawer Supply +12 .0V
25 |  RE1P |FIRST CHANNEL E+ [] s VLCD Power Supply +12.0V
2% | GND | round | . . i
Maotes: 1. All GMD{ground) pins should be connected together to the LCD module's metal frame.
2. Al WLco (power input) pins should be connected together.
2. All Input levels of LYDS signals are based on the IEA BB4 Standard.
4. Specific pinsipin Mo. #2-#6) are used for internal data process of the LCD module.
If not used, these pins are no connection.
8. Specific pins(pin Mo, #8-#9) are used for Inverter test of the LCD module.
If not used, these pins are no connection.
B. Specific pin Mo, #44 is used for " Mo signal detection” of systemn signal interface.
It should be GMND for NSE (Mo Signal Black) during the system interface signal is not.
If this pin is"H", LCD Module displays AGP{Auto Generation Pattern).
Wer. 0.2 g/ 32
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- LCD Connector{CN2). FI-RE415-HF or Equivalent, Refer to below table
- Mating Connector : FI-RE41HL
Table 4-2. MODULE CONMECTOR{CN2) PIN CONFIGURATION
Mo Syrbol Description Mo Syrnbol Description
1 [ Mo connection{Resened) 22 RE3M Third CHAMMEL E-
2| NG | Mo connection || 23 RE3P Third CHANNEL E+
3 | ] |N|:| connection | 24 GMD Ground
" NG | Mo cannection |1 25 GND Ground
5 | NC | 1o connection || 25 RA4N Faurth CHANNEL A-
B NG | Mo connection || 2 RA4P Fourth CHANNEL A+
7| NC | o connection [ 2= RE4N Faurth CHANNEL B-
s | NG | Mo connection || 20 RB4P Fourth CHANNEL B+
a | GND | Ground || =0 RCAN Fourth CHANNEL G-
10 | Rasn | Third CHANNEL & [ RC4P Fourth CHAMNMEL C+
1| RA3P | Third CHANMEL A+ [ a2 GND Ground
12 | REIN | Third CHANNEL B- [ 33 ROLKAN | Fourth CLOCK CHANNEL Clie
13 | RB3P | Third CHANNEL B+ [| a4 ROLK4P  |Fourth CLOCK CHANNEL Clks
14 | RC3N |Third CHAMMEL C- | 35 GND Ground
15 | RCIP | Third CHANNEL C+ [ 26 RD4N Fourth CHANNEL D-
16 | GND | Ground || a7 BD4P Fourth CHANMEL D+
17 |  Rclkan | Third CLOCK CHANNEL Clk- |1 2 RE4N Fourth CHANNEL E-
18 | Rclkap | Third CLOCK CHANNEL Clks || 3o RE4P Fourth CHANMEL E+
19 |  owo  |oround || 20 GND Ground
a0 | RD3N | Third CHANNEL D- [ a1 GND Ground
21 | mosr | Third cHANNEL D+ | -

Maote . 1. All GMDO{ground) pins should be connected together to the LTD module's metal frame.

#1

#41 #1

j| ]

B it it

Rear view of LCM

[CM1]

- Part/No. : FI-RE51S-HF(JAE)
- Mating connector : FI-RES1HL
(Manufactured by JAE)

[CMNZ2]

- Part/MNo. : FI-RE41S-HF(JAE)

- Mating connector : FI-RE41HL
(Manufactured by JAE)

ver. 0.2

8432

One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com



& Global LCD Panel Exchange Center www.panelook.com BE 22k 5T

LC47 0D
Product Specification
3-2-2. Backlight Inverter
MWaster i
-Inverter Connector : S148-FH-SMC (J3T) -Inverter Cannector © $12B-PH-SMC (JST)
ar Equivalent ar Equivalent

- Mating Connectar : PHR-14 or Equivalent -Mating Connector : PHR-12 or Equivalent

Table 5. INVERTER CONNECTOR PIN CONFIGULATION

Fin Mo Symhbol Description Master Slave Maote
1 WEL Power Supply +24 0% “BL WBL
2 | WEL Fower Supply +24 0% “BL WEL
d WBL Fower Supply +24 0% “BL WBL
4 WEL Fower Supply +24 0% “BL WEL
3] WBL Fower Supply +24 0% “BL WEL
a] GND Backlight Ground GND GND
7 GND Backlight Ground GND GND
d GND Backliéht Sround GND GND 1
2| GND Backlight Ground GND GND
10 ShD Backlight Ground GhD GhD
11 WER-& ’SEEBD%S |£n;n Q\E ﬁiﬁ'g?_ﬁwj BR-4, Don't care T3
12 WOMAOFF 0.0% ~ 5.0 OnfOff Don't care
O I 0 s wa | :
4 | e | roma onderoy : 4

Motes @ 1. GMND should be connected to the LCD module's metal frame.
2. fRPin#11is open, YVBRE-A=1E65Y. When apply aver 1.85%( ~ 3.3%) continuously,
its luminance is increasing howewver lamp's life time is decreasing.
It could be usahble for boost up luminance when using DCR (=0ynamic contrast ratio) function only.
3. Minimum Brightness : VBRE-B =0% Maximum Brightness : YBERE-B = 3.3%
4. Even though Pin#14 is open, there is no effect an inverter operating, The output terminal of inverter.
8. Each impedance of pin #11,12 and 13 is 143K &), 42[K0R]152[KA]

& Rear view of LCM

PCB ~—_ PCB ~

<Master> <Slave>

10432
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3-3. Signal Timing Specifications

Table B shows the signal timing required at the input of the LYDS transmitter.  All of the interface signal timing
should he satisfied with the following specification for normal operation.

Table 6. TIMING TABLE for NTSCIATSC (DE Only Mode)

ITEM Symbaol Min Typ Max it Motes

Display Period tH = 430 : telk 182074
Harizantal Blank tHE 40 70 200 tolk
Total tHP 820 850 at=lll tolk
Display Period tv - 1080 - Lines
Yertical Blank twe 10 45 s Lines
Total twp 1080 11245 1166 Lines

ITEM Symbaol Min Typ Mz LInit Motes
OCLK foLk GE.97 7425 79.00 fWHZ
Frequency Haorizontal ™ 121.8 135 136.4 kHz
Wertical T 108.2 120 T2 Hz

Table 7 shows the signal timing required at the input of the LYDS transmitter.  All of the interface signal timing
should be satisfied with the following specification for normal operation.

Table?. TIMING TABLE for DVBIPAL (DE Only Mode)

ITEM Symbal Min Typ Mz Lnit Motes

Display Period tHy - 480 - tlk 1920/4
Horizontal Blank tHE 40 70 200 tclk
Total tHP a20 850 el tclk
Display Period t - 1080 . Lines
Wertical Blank tve 228 270 200 Lines
Total tvp 1308 1350 1380 Lines

ITEM Symbal Min Typ Mz Linit Motes
DCLK fLK 66.97 7425 75.00 MHZ
Frequency Haorizontal ™ 121.8 135 140 kHz
Yertical fi 902 100 103.7 Hz

Maote : The Input of HSYMNC & Y3SYMNT signal does not have an effect on narmal operation(DE Only Mode).
The performance of the electro-optical characteristics may be influenced by variance of the vertical refresh rate.

wer 0.2 11432
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3-4. Signal Timing Waveforms 0.7VDD
DE, Data
0.3YDD
tELH
DCLK 0.5 VvVDD

Y

Yalid data
First data Invalid data >éixel 0 %ﬂel 4 ><jb< >< Invalid data

Valid data

Second data  Invalid data X‘“E' . %“EI ° >QD< >< Invalid data
Yalid data
Third data Invalid data >éixel 2 %ﬂel 6 ><jb< >< Invalid data

Valid data

/
Forth data Invalid data ><Eixel 3 %ﬂel? D( >< Invalid data
s
DE(Data Enable) / § \

* Reference : Sync. Relation " LHEEEANRRELWIARHER
= tvB =tvFP + twv +tvBP
tHr >
tHer ol thy tHFP
DE{Data Enable) ss
» tur >
twn L
VSync ;; E(_/_
tver | L tuFF
-+ -t i
DE(Data Enable) /_\_/_\_/%\;/_:&|<
Wer. 0.2 s
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3-5. Color Data Reference

The brightness of each primary color{red green.blue) is based on the 10-hit gray scale data input for the color.
The higher hinary input, the brighter the calor. Table 7 provides a reference for color versus data input.

Table 8. COLOR DATA REFERENCE

Input Color Data
Color RED BLLE
=B L=B H5E L=EB] H=E L=B
R3 R3 R7 RG RE R4 R3 B2 R1 RO | G G2 G7 G6 G5 G4 G3 G2 G GO | B9 B2 BY BG BG B4 B3 B2 Bl BO
Black ooooooooo0oloooo0o0O00O0O0OOl0O0O0OD0O0OD0O0D0O0D
Red (1023) |t 111111111 |oooooooooo|loooooo0o000o0
Green (1023) ooooooocoo0O0ftt 1ttt 1ttt 1joo0o00D0DO0OO00OD0OCD
sasic |Ble (1029 | o 0000000500 lo0000 000 00fi 1y
Color | Cyan oooooooooolt 1ttt 1ttt
Hagenta 1111111111 DDDDDDDDDD 1111111111
'-I-'E||0|I|I| 1111111111 1111111111 DDDDDDDDDD
Whlte 1111111111 1111111111 1111111111
RED (000) ooooooooooloooo0o000O0OO0l00O0D00O0O0D00OD
ED (D) |oooooooooi|ooooooooooloooooooo 00
- e P O CH PPN R e P R ) gt e e (P L P L Ol R RO
ED(1022) | 11111111 10|loooooo00o0o00|looo0000O00 00
RED(1023) | 1111111111 |ooooooooo0o0|looooooo0o0 00
GREEN (0007 ooooooooo0oloooo0o0O00O0O0OOl0O0O0OD0O0OD0O0D0O0D
GREEN (001) |oooooooooo|oooooooooi|ooooooo0o0 00
GREEN
GREEM (1022) oooo0ooocoo0O0ftt 1ttt 1ttt o0jo0o000D0O0O00OD0OTCO
GREEN (1079) | 0 0 0 o0 00 000 |1 11111111 1|0000000000
BLUE (000) goooooo0ooooloooo0000O0OO0l00D0D00O0O0D00D
BLE(00) |ooooooo0o00o0|o0o00000000[00000000GHT
BLUE
BLUE [1022) oooooooooolooooooooooft 1111110
BLUE (1023) goooooooooolooooo0ooo0ooooft 111111
Wer. 0.2 13732
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3-6. Power Sequence
3-6-1. LCD Driving circuit
S0% 4~ A 80%
Fower Supply Far LCD / \
Vi e oy —10% C10%
T4|T2 Ta T6
; Yalid Data
Interface Signal (Tx)
——H ——H
T3 Ta
T? Tﬂ
Option Signal
(LYDS select, DCE_Enahle, BIT select)
Larmp CMN
Faower for Lamp
Table 9. POWER SEGQUENCE
Walue _
Parameter - Lnit Motes
tin Typ hdam
i 0.4 - 20 ms
T2 | 0.5 | . | axqgy | ms 3.5
T3 | 200 | : | : LE 4
T4 | 200 | ] | ] | e P
TS | 0 | : | . | ms 35
T6 | 2.0 | - | - | s 26
T7 | | 2 | T2 | ms 5
T8 | | : | : | ms

Maote: 1. Flease avoid floating state of interface signal at invalid period.
2. Whenthe interface signal is invalid, be sure to pull down the power supply V) - to 0%
d. The case when the TATS exceed 3x(1/f), it operates protection pattern (Black pattern) till walid
signal inputted . There is no reliability problem. (ex. 120Hz 0 3= 1/120Hz) = 28ms)

4 The TAT4 is recammended value, the case when failed to meet a minimum specification,
abnormal display would be shown. There is no reliahbility problem.

2. If the on time of signals(Interface signal and Option signals) precedes the on time of Power(y) qp),
checkthe LCD logic Fower(Ycc) is under 0.8Y, otherwise itwill be happened abnormal display.

B. TE should be measured after the Module has been fully discharged between power off and on
period.

Wer 0.2 14 £32
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36-2. Sequence for Inverter
Power Supply For Inverter
249 (typ)
YBL
0% i | 07V 4 . A
oV ! !
T1{ T2 | 1000ms (i) ™5 T3 T2 | 1000[ms (Min)
YOH/OFF '
‘T4 L e
— : : -
VBR-A & Lamp SN
VBR-B - :
!
i EEEE
3-6-3. Deep condition for Inverter
VLo 24V
Vo (Typ)x 08 [ o
0
Table 10. Power Sequence for Inverter
Parameter XAl Units Remarks
tin Typ hdax
T1 20 - - ms 1
i | =500 | - | - | ms
T8 | 200 | - | - | ms
T4 | 0 | | - | ms 2
TS | 10 | 8 [ - |  ms |
Th | - | - | 10 | ms | Vi, (Typ) % 0.8
T7 | 1000 | 2 | - | ms | 3

Motes : 1. T1 describes rising time of 0% to 24% and this parameter does not applied at restarting time.
2. T4(max) is less than T2,
3. InT7 section, VBR-B is recommended 3.3%,

wer 0.2 19432
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4. Optical Specification

Optical characteristics are determined after the unit has been "ON' and stable in a dark environment at 25 £2°C.
The values specified are at an approximate distance S0cm from the LCD surface at a viewing angle of & and &
equalto 0 *.

FIG. 1 shows additional information concerning the measurement equipment and method.

LCD Module Pritchard 880 or

Optical Stage(x,y) equivalent

a0cm
FIG. 1 Optical Characteristic Measurement Equipment and Method

Table 11. OPTICAL CHARACTERISTICS Tas D540°C, Vieg=12.0V, v=120Hz, DElk=297MHz

WBR-8=165%, YBR-B=3.3Y

Yalue _
Farameter Symbal : LInit Mote
Min Typ Mz
Contrast Ratio CR ‘B 1300 - 1
surface Luminance, white Leiip 400 200 coirn?
Luminance “ariation Eunme | 9P 1.3
; MPRET . - 8 10 ms
Fesponse Time = _ - - - = 4.4
R TBED
RED
Ry TBD
BT THE
GREEMN
Color Coordinates Gy Tvp TED Typ
[CIE1931] Bx -0.03 TBD +0.03
BLUE
By TBD
W 0.279
WHITE
Wiy 0.292
Yiewing Angle (CR»10)
¥ axis, rightig=07) B g9 - -
¥ axis, left (¢=1807 i g9 - - . .
EQree
v 25, up ($=90°) o 59 : : d
y axis, down ($=2707) &l g - -
Gray Scale 29 7
Wer. 0.2 16732
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Motes 1. Contrast Ratio{CR) is defined mathematically as -
CR{Contrast Ratio) = Maximum CEn (n=1,2 3,4, )
Surface Luminance at position nwith all white pixels
CHn =

Surface Luminance at position nowith all black pixels
n =the Position number(1, 2, 3, 4, ). For mare information, see FIG 2.
# DCR Application : Eefer to Appendizx-1l|
2. Surface luminance are determined after the unit has been '"ON' and 30min after lighting the
backlightin a dark environment at 25 x2°C . Surface luminance is the luminance value at center
1-point across the LCD surface 2lcm from the surface with all pixels displaying white.
For mare information see the FIG. 2.
3. The wariation in surface luminance , &8 WHITE is defined as
5 WHITE(SP) = Maximum(Lyg Ly, Lon: Lo Lons) ! MITIMUM(Lgrg Lo, L. Longs Lons)
Where L, to Ls are the luminance with all pixels displaying white at 5 locations
Far more information, see the FIG. 2,
4 Response time is the time required for the display to transition from G{M] to G(M) (Rise Time, Trg)
and from G(M] to G(N) (Decay Time, Try). For additional information see the FIG. 3. (N<M)]
# G to G Specis average of measured time (M, M =0 (Black) ~ 10230\White), 128 gray step).
5. MPRT iz defined as the 10% to 90% blur-edge width Bijjpixels) and scraoll speed U pixelsiframe)at
the moving picture. For mare information, see FIG 4
B. Yiewing angle is the angle atwhich the contrast ratio is greater than 10. The angles are
determined for the horizontal ar x axis and the wvertical ar v axis with respect to the z axis which
iz normal to the LCOD module surface. For more information, see the FIG. 5.
7. Gray scale specification
Gamma Yalue is approximately 2.2, Far more information, see the Table 12.

Table 12. GRAY SCALE SPECIFICATION

Gray Level Luminance [%]{Typ.)

L0 (0.08)
L63 | (0.22)
L127 | (1.03)
L191 | (2.52)
L 755 | (4.74)
L319 | (7.74)
1383 | (11.56)
L447 | (16.22)
L511 | (21.76)
L575 | (28.20)
LF39 | (35 56)
L703 | (43 85)
L757 | (53.10)
5] | (63.33)
L85 | (74.54)
L959 | (56.76)

L1023 | 100

Wer, 0.2 17432
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Measuring point for surface luminance & measuring point for luminance variation
- H b
A -
...... @ ......E...... @
- - mmm E..... .....(D ............... E. ...............
@
@ I @ A H/4mm
E : B :V/4mm
. i H : 1039.68 mm
' ; V :584.82 mm
: @ H,¥V : Active Area

FIG.2 5 Points for Luminance Measure

Fesponse time is defined as the following figure and shall be measured by switching the input signal for
"Gray(M)" and "Gray(M)".

. TR v TER
s —  lw—
100 oo 2
80
Optical
Response
0 Gray(N) Gray(M) " Gray(N)
Mo = Black ~ White, RN<M
FIG.3 Response Time
Wer. 0.2 18/32
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MPHT is defined as the 10% to 30% blur-edge with Bij(pixels) and scroll speed U{pixelsframe)at the moving
picture.

l;

1
M= TBU (i=])

Example) Bij = 12pixels, U = 10pixels f 120Hz
M = 12pixels / (1 0pixels £ 120Hz)

= 12pixels f {10pixels f (1/120)s) £y
=12/1200s
=10ms

FIG. 4 MPRT

Dimension of viewing angle range

b =130 ° Left

P =270 ° Down

FIG. § Viewing angle

wer 0.2 19432
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5. Mechanical Characteristics
Table 13 provides general mechanical characteristics.
Table 13. MECHANICAL CHARACTERISTICS
[tem Walue
Horizontal 1096.0 mm
Outline Dimension Wertical &40.0 mm
Cepth 51.0 mm
Horizontal 1049.0 mm
Bezel Area
Wertical 593.0 mm
Horizontal 1039.68 mm
Active Display Area
Wertical 584,82 mm
Weight 14.5Kg (Typ.), 15.5kg (Max.)
Mote : Please refer to a mechanic drawing in terms of tolerance atthe next page.
Wer. 0.2 20 £ 32
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<FROMNT WIEW >

_ 0D g & iyl

5 D (Apieg W)

410 440
HAOTES
1. Unzpecified tolerances are 1o be t1.0mm.
- & Til ard parlial dizposiion iolerance of display area
b S are a5 Tallowing
™ 1} ¥-Diraclion : 14-B1 = 1.5mm
21 - Direction - K-01 £ 1 Brmm
Bezel open
11 =
B
24 43 i Aclive gied
SECTION A8
Wer. 0.2 21432
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<REAR WVIEW =

30,9

330

120.8 | 1206

2.4 4xHOLES FOR M3 SCREW

TCROUE E-Skgl paG. 0.5

: =% ] 2 ]
3 - a ] L n
A1 g 5 |
H = o i wf o uy ‘
» o 5 g
o = =y cal o
gl =]
. - © = & o
=T
. [ bi]
j’ B |
|
; E ——] = \—H=-3.D E
. T 1
_nnbna
L e L
innnna
O Rag
oy Cl []
H0E LN
‘ G
1 L - o I oo =
12-M4.0 Tap =2
Torque : 4~Gkglcrm o~ o
30 0.5 556,00 +0.5

ver. 0.2

22 132
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6. Reliability
Table 12. ENVIRONMENT TEST CONDITION
Mo Test ltem Condition
1 High temperature storage test Ta= 60°C 240h
2 Low temperature storage test Ta=-20°C 240h
3 High temperature operation test Ta=a0°C 80%RH  240h
4 Low temperature operation test Ta=0°C  240h
Wave form © random
: ; Yibration level - 1.0G RMS
g || e Bandwiclth - 10-300Hz
HLE A IR Duration - X, Z, 30 min
One time each direction
Shack level :50G(X,Y axis) , 35G(Z axis)
; Shock test Waveform o half sine wave, 11ms
{nor-operating) Direction : £x, XY, £7
One time each direction
7 Humidity condition Operation Ta=40 °C, 90%RH, 240h
5 Altitude  operating 0- 14,000 feetf4267 2m)
starage / shipment 0 - 40,000 feet/ 12192m)
Mote . Before and after Reliahility test, LCM should be operated with normal function.
Wer. 0.2 23732
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7. International Standards

7-1. Safety

a) UL 60065, 7h Edition, dated June 30, 2003, Underwriters Laboratories, Inc.,
Standard for Audio, ¥ideo and Similar Electronic Apparatus.

) CAMNCSA C22.2, Mo, BO0BS:03, Canadian Standards Association,

Standard for Audio, ¥ideo and Similar Electronic Apparatus.

c) IECB0065:2001, 7 Edition CB-scheme and EN B0065:2002,

Safety requirements for Audio, Video and Similar Electronic Apparatus..

7-2. EMC

a) AMSI CH3 4 "Methods of Measurement of Radio-Moise Emissions from Low-%aoltage Electrical and
Electrical Equipment in the Fange of 9kHZ to 40GHz. " American Mational Standards Institute( ANS1),
19892

by CISFPR13 "Limits and Methods of Measurement of Radio interference characteristics of Sound
and Television broadcast receivers and associated equipment”

CISPE2YZ "Limits and Methods of Measurement of Radio interference characteristics of Information
Technology Equipment” International Special Committee on Radio Interference.

c) EMSS013 "Limits and Methods of Measurement of Radio interference characteristics of Sound and
Television broadcast receivers and associated egquipment”

EME502Y "Limits and Methods of Measurement of Hadio interference characteristics of Information
Technology Equipment” European Committee far Electro Technical Standardization [CEMELEC),
1988(Including A1:2000)

wer 0.2 24 432
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8. Packing

8-1. Designation of Lot Mark

a) Lot Mark
A B G O ke F E H J k. L i
ABC:SIZE(INCH)
D YEAR E: MOMNTH
F:PAMNEL CODE G FACTORY CODE
H: ASSEMELY CODE [J K LM SERIAL NO.
Mote
1. YEAR
YEar 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 20058 | 2009 | 2010
hlark 1 2 3 4 g B ¥ 8 9 0
2 MONTH
tonth dan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Mow | Dec
hlark 1 2 4 4 ] B ¥ 8 9 A B @
) Location of Lot Mark
Serial MO is printed on the label. The label iz attached to the backside of the LCD module.
This is subject to change without prior notice.
8-2. Packing Form
a) Package guantity in one Pallet: 12 pcs
by Pallet Size . 1220mmW) X 1140mm(D) X 880mmiH)
Wer. 0.2 25 /32
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9. Precautions
Flease pay attention to the followings when you use this TFT LCD module.

9-1. Mounting Precautions

(1) ¥ou must mount a module using hales arranged in four carners or four sides.

(2] You should consider the mounting structure so that uneven force (ex. Twisted stress) is not applied to the
module. And the case on which a module is mounted should have sufficient strength so that external
force is not transmitted directhy to the module.

(3) Please attach the surface transparent protective plate to the surface in order to protect the polarizer.
Transparent protective plate should hawve sufficient strength in order to the resist external force.

(4] You should adopt radiation structure to satisfy the temperature specification.

(8) Acetic acid type and chlorine type materials for the cover case are not desirable because the former
generates corrosive gas of attacking the polarizer at high temperature and the latter causes circuit break
by electro-chemical reaction.

() Do not touch, push ar rub the exposed polarizers with glass, tweezers or anything harder than HE
pencil lead. And please do not rub with dust clothes with chemical treatment.

Do not touch the surface of palarizer for bare hand or greasy cloth (Some cosmetics are detrimental
tothe polarizer )

(71 When the surface becomes dusty, please wipe gently with absorbent cotton or other soft materials like
chamois soaks with petroleumn henzine. Mormal-hexane is recommended for cleaning the adhesives
used to attach front / rear polarizers. Do not use acetone, toluene and alcohol because they cause
chemical damage to the polarizer.

(B) Wipe off saliva or water drops as soon as possible. Their long time contact with polarizer causes
deformations and color fading.

(4) Do not open the case hecause inside circuits do not have sufficient strength.

9-2. Operating Precautions

(1) The spike noise causes the mis-operation of circuits. It should be lower than following voltage -
W=2200mY([Owver and under shoot voltage)

(2) Response time depends on the temperature (In lower temperature, it becomes longer.)

(3) Brightness depends on the temperature. (In lower temperature, it becomes lower.)

And in lower temperature, response time(required time that brightness is stable after turned on) becomes
langer.

(4] Be careful for condensation at sudden temperature change. Condensation makes damage to polarizer ar
electrical contacted parts. And after fading condensation, smear or spot will occur.

(9) When fixed patterns are displayed for a long time, remnant image is likely to occur.

(B) 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 minimized the
interference.

(7] Please do not give any mechanical and/for acoustical impact to LCM . Ctherwise, LCM can't be operated
its full characteristics perfectly.

(B) A screw which is fastened up the steels should be a machine screw.

(if not, it causes metallic foreign material and deal LCM a fatal blow)

(4] Please do not set LCD on its edge.

(107 It is recommended to avoid the signal cable and conductive material over the inverter transfarmer

for it can cause the abnormal display and temperature rising.

wer 0.2 26 /32
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9-3. Electrostatic Discharge Control

Since a module is composed of electronic circuits, it is not strong to electrostatic discharge. Make certain that
treatment persons are connected to ground through wrist band etc. And don't touch interface pin directly.

9-4. Precautions for Strong Light Exposure

Strong light exposure causes degradation of polarizer and color filter.

9-5. Storage

When storing modules as spares for a long time, the following precautions are necessary.

(1) Store them in a dark place. Do not expose the module to sunlight or fluorescent light. Keep the temperature
bhetween 5°C and 35°C at normal humidity.

(2] The polarizer surface should not come in contact with any other object.
It iz recommended that they be stared in the cantainer in which they were shipped.

9-6. Handling Precautions for Protection Film

(1) The protection film is attached to the bhezel with a small masking tape.
When the protection film is peeled off, static electricity is generated betwieen the film and palarizer.
This should be peeled off slowly and carefully by people who are electrically grounded and with well ion-
blowin equipment or in such a condition, etc.

(2] When the module with protection film attached is stored for a long time, sometimes there remains a very
small amount of glue still an the bezel after the protection film is peeled off.

(3) You can remove the glue easily. When the glue remains on the bezel surface or its vestige is recognized,

please wipe them off with absorbent cotton waste or other soft material like chamaois soaked with normal-
hexane.

wer 0.2 27432
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# APPENDIX-I-1
B REQUIRED SIGMNAL ASSIGNMENT FOR LYDS TRANSMITTER { Pin7="L "}
Host System THCE63ILYD103
30 Bit or Compatible Timing
REDO a1 Controller
RED1 T4 FI-RE51S-HF
REDZ )
RED3 dB a1
RED4 37 TA- 12 T ROOM
REDS 38 g |- 20 13 ROOP
FEDHB a4
EEB; 21 TE- 29 14 ROTM
28 1006
REDS 5 TE+ 14 ROMP
GREEMD 40 95
GREEMT 41 TC- 16 RFO2M
GREEN2Z 42 T |2 17 1004 RO2P
GREEMZ 44
GREENA 49 TCLK- 23 19 ROCLEM
GREENS 48 97 1006
GREENE R FELEF 20 ROCLKF
GREEMNT Ha 21
GREEME B TD- 23 ROEN
GREENS 8 e 23 0 RO3P
ELLUED 48
SLUET 44 Te. U 24 RC4M
BLUE2 50 | 18 100q
BLLIEZ 59 TE+ 28 RO4F
BELUE4 a3
BLUES 24 7 JEIDA | VESA
ELLER B4
BLUETY 1
BELUER 2|
BELLES 11
HsgnC s ® LCM Module
WSyYno 57 E
Data Enahle a8
CLOCHK 12

Motes (1. The LCD module uses a 100 Chm[&] resistor between positive and negative lines of each receiver
input.
2. Refer to LYDS Transmitter Data Sheet for detail descriptions. (THCZE3LYD 103 or Compatible)
3.'% means MSE and '0' means LSE at B, G,B pixel data.
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# APPENDIX-I-2
B REQUIRED SIGMAL ASSIGNMENT FOR LVDS TRANSMITTER { Pin7="H"})
Host System THCE63ILYD103
30 Bit or Compatible Timing
REDO 4 Controller
RED1 5 FI-RE51S-HF
REDZ a4
RED3 B1 a1
RED4 33 TA- 12 T ROOM
REDS 34 g |- 20 13 ROOP
FEDHB 15
EEB; 3? TE- 29 14 ROTM
28 1006
REDS 28 TE+ 14 ROMP
GREEMD a| 95
GREEMT g TC- 16 RFO2M
GREEN? B2 Taw |2 17 1004 ROIE
GREEMZ Ha
GREENA a0 TCLK- 23 19 ROCLEM
GREENS 41 97 1006
GREENE 47 FELEF 20 ROCLKF
GREEMNT 44
GREENS 45 . 4 27 ROAN
GREENS 48 w0 23 L1 RO3P
ELLUED 2|
SLUET I Te. U 24 RC4M
BLUE2 B4 | 18 100q
BLLIEZ 1 TE+ 28 RO4F
BELUE4 48
BLUES 49 7 JEIDA /VESA
ELLER a0
BLUETY 82
BELUER a3
BELLES 84
Hsync 29 < LCM Module
WSYNC &7 o
Data Enahle a8
CLOCHK 12

Motes (1. The LCD module uses a 100 Chm[&] resistor between positive and negative lines of each receiver
input.
2. Refer to LYDS Transmitter Data Sheet for detail descriptions. (THCZE3LYD 103 or Compatible)
3.'% means MSE and '0' means LSE at B, G,B pixel data.
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# APPENDIX- I
LVDS Data-Mapping info. (10bit)
B LVDS Select : “H” Data-Mapping (JEID A format)

RCLKFP . \ /

RCLKM \ i yt \
RAP (RIS {R14 I(GM Y R19 § R1s f R17 ¥ RI6 | R15 ) R14 }(514 )
REBP (Glﬁ )(Glﬂ XBIS )(314 )(619 )(Gls )(Gn )(Gm )(GIS Xaw )
Y i T3 3 7= 7 ) G0 1 D) 6,
(50 (3 3 00 £ G 0 G0 3 £
wee (R Ym0 { (B ) e e Y Y Y )

B LVDS Select: ““L” Data-Mapping (VESA format)

RCLKF i \ /

RCLE\ : / \
Rap {Ril" [RID" IGID Y R1s ¥ R14 Y R13 Y R12 Y Ri1 Y Rao Iem }
RBP (G12' {GII° }{311 I[EER ED EN S ER E }{315 )
SN D 0 00 T o 53 13 €0 €79 2
0 (T3 €3 00 0 G G0 G 00 £
S0 (T3 €3 €0 O O €03 00 €10 €3
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# APPENDIX-III-1
HLCM DCR Only (Reference)
LCM Control Board
Pin : VBR.EXT
NISC /PAL Pin : ¥YBR_OUT
Sync_ P
FFC Gable ) 2l
Sy‘stem e T - . T
o Board | | | | e
#10 Slave
Master
DCR_Enable Fin Inverter
Inverter
L 5
3.3V
13
11
L
NC / 1.65Y

Luminance [%] DCR On
- w Chay LENE! VBR-A = 1.65Y
B DCR_Enable Option Pin Description

L0 0.05

DCR_Enable On(3.3v) Off (0%) 63 | 0.24
Lizz | 0.2

YBR_OUT From T-Con | From System L1491 | 130
(Ver-B) (ASIC) (VBR_EXT Pin) Lzss | 3.64
Signal Source L3119 | 6.37
1385 | 5.5

VB Oy ~ 3.3V 3.3V Laa7 | 139
Lst1 | 18.5

Yo 1B5Y or NC | 185V or NC 1575 | 2400
533 | 31.1

DCR Level 2600 : 1 1300 1 Lms | 38.1
L7e7 | 46.7

a3t | 56.9

Lgss | 695

Lgss | 83 .8

Loz | 100
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# APPENDIX-lI-2
M System DCR (Dynamic Contrast Ratio)- Max 13000:1 {Reference)
NTSC /PAL LCM Control Board
s
FFG Gable ! -—— !
Svstemn I - Lom
51 1
o Board | | | | 0
Slave
kMaster
#10 : DCR Enable Pin Inverter

Inverter

B =

o~ 33V

Vg8

o~ 33V
Yo B 0 ~33v | 33w WBR-48 Voltage Function
W 0% ~ 3 34 1 B5Y 3.3Y Maximum  Brightness (100%)

— ; =

DCR Level | 1300001 | 1300: 1 0 RERRE Saies s )

Mote: 1. To make DCR Max 1300001, Vge oA and Wge g must be given by systerm.
2. DCR Max 13000:1 is defined mathematically as :
DCRE = Maximum DCEn (n=1, 2, 3, 4, 5)
Surface Luminance at position nowith all white pixels (VBRE-B=3 .3V, VBR-A=3.3Y)

Surface Luminance at position nowith all black pixels (YBR-B=0Y%, YBR-A=0%)

DCREn =

n =the Position number( 1, 2, 3,4, 8). Formore information, see FIG 2.
d. Measurement Segquence (aging time 10 min each pattern) :
@ Turn On LCM
& Measure Black Luminance (VBR-B=0V, VBR-A=0V)
& Measure White Luminance (VBR-B=3.3V, VBR-A=3 3V)
4. In case the lowest minimum brightness is continued,
it can affect the lamp reliability and appear the partial darkness,
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