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Production specification

1.Scope

This specifications is applicable to 55E" diagonal
module :"LED55E"designed for TFT LCD TV.

1.1 Features
--Super Wide viewing angle
--Super High contrast ratio
--Super Fast response time
--High color saturation
--DE(Data Enable ) only mode
--LVDS Interface
--RoHS compliance

1.2 Application
TFTLCD TV
Multi-Media Display

1.3 General Specifications

Item Specifications Unit Note
Driving Method a-Si TFT active matrix Note 1
Active Screen Size 1387.8 mm
Bezel opening area 1225.2 (W) x 696.7(H) x 1.3(D) Typ mm
Number of Pixels 3840>2160 pixel
Pixel Pitch 0.315(H) x 0.315(V) mm
Pixel Arrangement RGB Vertical Stripe
Transmissive Mode Normally Black
Surface Treatment Anti-Glare coating Hardness (3H) Haze=1%
Display Colors 16.7M color
1.4 Mechanical Specification
Item Min Typ Max Unit | Note
Weight -0.5 TBD 0.5 Kg -
Module Hori_zontaI(H) 1238 mm
Size Vertical (V) (TYP)-0.5 716.9 (TYP)+0.5 mm 1
Depth(D) 26.0 mm

Note 1: Please refer to the"outline dimension" for more information of back and front outline dimensions.
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2. Absolute Maximum Ratings

2.1 Abosolute Ratings of Environment
The folloarings are maxinmm vahes which, ifexceaded, may canse damage to the umt.

Walue
Tte 3 1 Tt
" S Min, Max. =
Powrer Supply Woltage Ver 103 132 v
Input 5 iznal Voltage Ve 0.3 3.6 W
1.} Enavironanent Reguiren entBased on C 50T's BL1Ty
(1) Temperyhwe ard relatdre bom idirravee e duoam as beloar.
B btire Hhamidioy (WEH) 100
;e W
a0
6l
Opermitiys Barge
40
x
Staze Fange
| | I I I I I I | ]
-40 - i m 40 [ii] 20
Fiz 1.1 Opematig atd storage storinmm et Temperahms (L)

{a) W EH madmm (T .2 3 °C).

b Wt b temperah e chonald be 30°C medmomm (T 20 °C).

(o)1 Fo conuderemtion .

2] The storage temperabre & betnee - 20 *Cto 60 *C, and the operativgz ambiert temperatire is betawer 0 *C o 5070
The manSmim opsTatite temperanme i based orythe test cadiion that the amface tempernhre o dkplay wwea is less thar
@ eqmlto 6570 A LOD madiale it 3 temperahire covirolled dhamber alore . Thermal m arazem et dvoald be corwsidered
1 fval prodat dedan to prement fhe anface tempershme of display are a from el omer 65°C. The mrge o opemting
temperahre may degrade i case o mproper therm ol mara gem erd 3 the snd prodact desizp

(3] The mtis o erriotment icbaced @ L CD modale, Leare L CD cellalote, thic exwriorment copdition car b be

geratesd. Becept LOD ce Il the awtomer hae to cawider fhe ability of ofwr parte of LED modnke avd LCD modulke

Frocess,

1.} Absoha e Radings of Emnar oownent (Open Celly

et storive opet cell as cpares for a langtime, pleace follomrfhe precation retnactioee:
(1) Do oot sore the module i high temperahme ard high b idity for a lovg time . B ic highbr rec anmerded to store the

mochile with temperabre fram 20°C to 3040 voon albemidier( 50 + 10 with duppizpackage.
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2.2 Electrical Absolute Ratings
221 TFT LCD MODULE

Item Symbol Min Max Unit Note 1
Power Supply Module VCC 10.8 13.2 \Y Note 1

Note 1: Permanent damage to the device may occur if maximum values are exceeded. Functional
operation should be restricted to the conditions described under normal operating conditions.

2.2.2 Backlight Unit

Value .
Item Symbol N Max Unit Note
Single LightBar Voltage VL — 125.4 \Y Note 1.2
Single LightBar Current IL — 960 mA ’

Note 1:Permanent damage to the device may occur if maximum values are exceeded. Function operation
should be restricted to the conditions described under normal operating conditions.

Note 2: Specified values are for input of LED lightbar at Ta=2542 C
(Refer to 3.2 for further Information).



3. Electrical Specifications
3-1. Electrical Characteristics

Table 2. ELECTRICAL CHARACTERISTICS

Production specification

Value
Parametar Symbol Unit Mote
Min | Typ Max
Circuit :
Power Input Vaollage iLco 10.8 12.0 13.2 Voo
- 1380 1795 i, 1
Power Input Cummant lLeo
- 1850 2405 i, 2
T-COM Option Input High YVoltage Wiy 27 - 38 VDo
Selection Vollage  [jnput Low Vollage ' a - 07 Voo
Power Consumplion PiLco - 16.6 2.5 WViatt 1
Fush current |RUSH - - 10 A 3

Mote 1. The specified current and power consumption are under the W ,=12.0V, Ta=25 + 2'C f,=60Hz

condition, and mosaic pattern(8 x 6) is displayed and f, is the frame frequency.
2. The current is specified at the maximum current pattern.

3. The duration of rush current is about 2ms and rising time of power input is 0.5ms (min.).

4. Ripple voltage level is recommended under £5% of typical voltage

White : 1023 Gray

Black :

0 Gray

Mosaic Pattern(8 x 6)
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3.2 Backlight system
ITEM SYMBOL| MIN TYP MAX UNIT Remark
LightBar Voltage V. 114 117.8 125.4 \Y Note 1
LightBar Current I — 960 1056 mA
Power Consumption PsL — 113 — W LightBar
LED Life Time LeL 30000 — —

Note 1 The LED LightBar connector part No: PHR-6 (JST) or equivalent, as shown next page.

Note 2: Pg_ =1 %<V, The LED LightBar circuit is 19 Series,8 Parallel.

Note 3: The lifetime of LED is defined as the time when LED packages continue to operate under the
conditions at Ta = 25 #2 ‘C and 1= (960)mA (per chip) until the brightness becomes = 50%
of its original value.




4. Block Diagram
4.1 TFT LCD Module
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TFT LCD PANEL
{1920x3x1080)

DATA DRIVER

The LED LightBar Series and Parallel circuit, interface type as shown below:

19 Series, 8 Parallel
4.3 Backlight wire
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5.Input Termianl Pin Assignment
51 TFT LCD OPEN CELL
CNF1 Connector Pin Assignment: (187059-51221,P-Two )

No Symbol Description No Symhbaol Description
1 VLED Power Supply +12.0V a7 GND Ground

2 WLED Power Supply +12.0V 28 Ran ¥ by-Cne HS Data Lane 0
3 VLED Power Supply +12.0V 20 Riiip W by-One HS Data Lane 0
4 VLED Power Supply +12.0V 30 GND Ground

5 WLED Power Supply +12.0v 3 Rxin W by-One HS Data Lane 1
6 VLED Power Supply +12.0V a2 Rxip W by-Cne HS Data Lane 1
7 WLED Power Supply +12.0V 33 GND Ground

B VLED Power Supply +12.0V 34 RxZn W by-One HS Data Lane 2
9 NG NO COMNECTION a5 Rxlp W by-One HS Data Lane 2
10 GND Ground % GND Ground

1 GND Ground a7 Rd3n ¥ by-One HS Data Lane 3
12 GND Ground a8 Rap W by-One HS Data Lane 3
13 GND Ground 29 GND Ground

14 SPIEN | SPI_WWP Enabe 40 Radn W by-One HS Data Lane 4
15 NE NO COMNECTION #1 Rl W by-One HS Data Lane 4
16 SPI_DI | SPIData In for Flash 42 GND Ground

17 SPI_DO | SPIData Out for Flash 43 Ratn W by-One HS Data Lane 5
18 SDA SDAfor 12C 44 RaSp ¥ by-One HS Data Lane 5
18 SCL SCL for 120 45 GND Ground

20 P WR{Write Protection) 48 Rofin W by-One HS Data Lane 6
2 SPI_CLK | SPCLK for Flash 47 Ruip W by-One HS Data Lane &
22 SPI_CS SPI_CS for Flash 48 GHD Ground

23 | Aging Mods : "ng {:N‘Z‘:‘:;H F::;}PT” 48 RyTn W by-One HS Data Lane T
24 GND Ground 50 Rafp ¥ by-One HS Data Lane 7
25 HTFDN | Hot plug detect 51 GND Ground

% LOCKM | Lock detect

Mote 1. All GND (ground) pins should be connected together to the LCD module's metal frame.
2. All Input levels of V-by-One signals are based on the V-by-One-HS Standard Version 1.4
3. Specific pin Mo. #23 is used for *Mo signal detection® of system signal interface.
It should be GND for NSB (Mo Signal Black) while the system interface signal is not.
If this pin is *H*, LCD Module displays AGP (Auto Generation Pattern).
4, Specific Pin Mo, #20 & #23 is used for *Vocom Adjustment”, (Flease see the Appendix V-2
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5.2 LVDS Interface

JEIDA Format : SELLVDS = L
VESA Format : SELLVDS = H or Open

JEIDA Format - SELLVDS =L
YESA Format : SELLVDS = H or Open

| Cument Cycle |
| |
VESA Format l / l
| |
AR 0P ' '
ARON | |
AR 1P ' '
ARIN | |
| |
AR 2P ;
mz DG >

I
W @ (>
AR3IN | |

N @ G

AR 4N

JEID A Format
AR OF I
ARDN
AR 1P I |
ARIN
| |
AR 2P _ [
|
AR 3P [
ARIN

AR 4P
AR 4N

ARD~ARS: First Pizel R Data (9; M5B, 0; LSB)
AGD~AGI: First Pixel G Data (9; MSEB, O; LSB)
ABO~ABS: First Pixel B Data (9; MSB, O; LSB)
DE : Data enable signal

DCLK : Data clock signal

R5V: Reserved



5.3 Colors Data Input Assignment
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The brightness of each primary color (red,green,blue) is based on the 8-bits gray scale data input
for the color.The higher the binary input, the brighter the color.The table below provide the assig-

nment of color versus data input.

Data signal
Colrs &
Gray G0 Gl G2 (735054 55 G6 G 7 63 G2
Crray Sea ke
Feals THE MHE
Elack - oo0oo0 00000 00fdad 0000000000000 0000
Elue - g ooQ0oQooooo00Qfooo0Q00Q0Q0o0ooojl111r11111

8| Green - o000 o0ao0o0o000fl 11111 11 1j0000 000000

8 Cyan - o ooo0ooooo0oo00ft 1111111 11111111111

'E Red - 11111111 11000000000 00000000000

A | Ta penta - i1111 1111 1fo000o0o0o0ooaojl 111111111
ellowr - i1 1111111111111 11 11 10000000000
Yihite - 111111111111 1111111 1]1 111111111
Elack G0 |0 o000 000000000000 00 0fo00000000n

sl 1 Gl |1 o000 00 OQO0QO0O)|00O000OC Q000 00000000000

% Darker | GR2 | O 1 0O 0 0 0O 0 0O OQ(0O OO0 OO0 OO0 O0O|00D0O0D0O0OO0D0D0O0D0

o

[ 1 1 1 1

™

iy I 1 1 1

E Brighter J321021] 1 0o 1 1 1 1 1 1 1 1fo 00000000 Q|00 00000000

o I Geozzlo 1010111111 1|00 0000000000000 D0O0DO0D0D

Fed pEE102311 1 1 1 1 1 1 1 1 1(o0 0000000 Q00000000 DO0D0
Elack Gao |0 00000000 Q|0O0 0000000 0(o00 0000000

E 1t Gal |0 00000000 Q|1 00000000 0f0000 000000

g Dagker | GRE2 | O O 0O O 0 O 0O O O OQf0 1 OO0OO0OOQODOQOOQOO|0OD0O0OO0QOO0ODO0OO0OO0OD0

)

o

o it 4

El B! 4

Lip

@ Brighter fG51021) 0 0 0 0 0 0 0 04 0 0f1 0o 1 11 11 1 1 1|00 000000a0a0

-

Fiad 1 Ga10z2lo o000 00D Q0D OQOOQ|O YL 1T 111111 1f(00@00000000
Green fE210231 0 0 0 0 0 0 0 00 0f1 1 1 11 11 11 10000000000
Elack Gao |0 0000000 O0OOQ|0O0 0000000 00000000000

g 1 G&l |0 00000000000 0O0D0D0D 0000 OD0O(l0o000D00OD0D0Oa0

E Dagker | GB2 | O O 0O 0O 0 0 0 0 000 QO 00O0CO0O0OOQOQQ|0O1TO0OO0dOTOO0ODO0DO0D0

O

o T 4

™

& 3 +

E Erghter 58102100 0 0 0 0 0 0 00 Q|00 OO0 OQ0 0000 oOQrol 1111111

i 1 G21022lo o000 00D OQOOQOO@Q|OO0OOOODOO0OOOO(DT Y1111
Blue EE10235]0 0 0 00O OQOQOQOOQ|0OO0OOQTOTOTOODODDODOOIL 1T 1T 1T 111111




6. INTERFACE TIMNG
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6.1 Input Signal Timing Specifications

The input signal timing specifications are shown as the following table and timing diagram.

Signal ltem Symbal hdin. Typ. LS nit Miate
Fan
Freguency |Data Clock 73 7425 758 MHz (11
(=T
Spread spedrum Felkin
-0.5% - 0.5% o
modulation range _mod
Wyl (4]
Spread spedrum
. FSEM - - a0 KHz
modulation frequency
6.2 Timing spec for Frame Rate = 100Hz
Signal Item Symbol hin. Typ. LR U nit Mote
Frame rate i ode Frs EO Hz [87,09)
Total Tw 2250 Line Tw=Twd+ Twb
wertical Section Dizplay T 2160 Line -
Blank Tvh a0 Line —
Total Th 4400 Pixel [Th=Thd+Thh
Horzontal
Display Thd 3840 Prixel —
Section
Blank Thi SED Pixel -
Clock Frecquency 594 MMHz —
“ertical Freg. | Fregquency B0 Hz —
Horizontal
Frequency 135 KHz -
Freq.
6.3 Timing spec for Frame Rate = 120Hz
20 mode Fra 114 120 126 Hz
Frame rate
30 mode Fra (228) 240 (252) Hz (6)
Total Tw 2200 2250 2790 Th Tw=Twd+Twhb
20D Mode Display Towd 2160 2160 2160 Th —
ertical Active
Display Tarm Blank Twb 40 [0 630 Th —
(4 Lan SS00c 160 Total Tv (1118 | 1125 | (1zo0m Th
Active Araa)
3D Mode Display Trwd 1080 10&0 10&0 Th (6).(T)
Blank Twb (36} 45 {120) Th
Total Th 270 285 F00 T Th=Thd+Thi
20D Mode Display Thd 240 240 240 T —
Horizontal Active
Display Tarm Blank Thi 30 45 60 Tc —
(4 Lan SS00c 160 Total Th 270y 285 (300} Te |Th=Tha+Tho
Active Areaa)
3D Mode Display Thd 240 240 240 T —
Blank Thb (30} 45 (50 Te —
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(Note (1) Since the module is operated in DE only mode, Hsync and Vsync input signals should be set
to low logic level. Otherwise, this module would operate abnormally.

Note (2) Please make sure the range of pixel clock has follow the below equation:
Fclkin(max) = Fr6 XX Tv X Th Fr5 >} Tv X Th = Fclkin(min)

Tu

rF

-
-

Tub

LT o
SR 01—y 11

=

1
T

E

DATA, {i Walid Tisplay Data (240 clacks) >7

Note (3) The input clock cycle-to-cycle jitter is defined as below figures. Trel =1T1 — TI

T =T+200ps T,=T,+200ps

le— T —ete— —— —»

Jitter Jitter
Note (4) The SSCG (Spread spectrum clock generator) is defined as below figures.

A
I Fagng

A
Y

Fclkin_n:l-.'n.llnl.n:\;fl

1:'.1:Il~:i||

F clkamn_mocdnunk

Note (5) LVDS receiver skew margin is defined and shown as below.
LVDS RECEIWVER INTERFACE TIMING DIAGRAM

RAMCLK+/- 1

RN+ >< E f( /‘f }( X \"\ \ \5\ i }( f
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6.2 Power On/Off Sequence

To prevent a latch-up or DC operation of LCD module ,the power on/off sequence
should follow be as the diagram below.

—_

T
0.1Vee £ &- 0V £
w - —
0.32T1=10ms — | Ti%— —¥ T4
0=Tz5 0ms
0=T4 50ms
J00ms FTs | gl T2 f— ;o — T: —p
AR
YALID
i S/
LVDS Signals oy v jI

Power On

I

Ia2TaT2

05Teg T3
‘/ Tr —# —* [ Tz
Option Signals —_— \*

(SELLVDS,...)

Backlight (Recommended) 0% 50%
S00ms=Ts:

100ms=&Ts

Power ON/OFF Sequence

Note (1) The supply voltage of the external system for the module input should follow the definition of Vcc.
Note (2) Apply the lamp voltage within the LCD operation range. When the backlight turns on before the LCD
operation or the LCD turns off before the backlight turns off, the display may momentarily become

abnormal screen.

Note (3) In case of Vcc is in off level, please keep the level of input signals on the low or high impedance. If
T2<0,that maybe cause electrical overstress failure.

Note (4) T4 should be measured after the module has been fully discharged between power off and on period.
Note (5) Interface signal shall not be kept at high impedance when the power is on.



7 Optical Characteristics
7.1 Test Condition
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Item Symbol Value Unit
Ambient Temperature Ta 25 +2 T
Ambient Humidity Ha 50 +10 %RH
Supply Voltage Vcce 12 \Y/
Input Signal According to typical value in "3. Electrical characteristics

LED LightBar Current

I

3

mA

7.2 Optical Characteristics

The relative measurement methods of optical characteristics are shown in the 7.2. The following items
should be measured under the test condition in 7.1 and the stable environment shown in the in 7.1.

Item Symbol | Condition | Min. | Typ. | Max. | Unit Note
Contrast Ratio CR 800 | 1100 — — —
Gray to
Response Time gray — 8 12 ms Note 3
average
Transmittance T — 5.34 — %
Brightness uniformity BU — 133 | 1.42 — Note 2
Center Luminance of White Lc 300 350 — | cd/m2 —
Rx 0.636 —
Red Ry | 6x=0,0y=0, 0.334 —
Green GX viewing 0.293 —
The co_lo_r Gy normal 003 0.633 +0.03 — Note 0
chromaticity Blue Bx angle 0.153 —
By 0.064 —
. WX 0.268 —
White Wy 0.306 -
+ R
Horizontal ee); gg —
Viewing Angle - CR=10 Deg | Notel. 2
Vertical Oyt 89 —
Oy- 89 —

Note 0: Light source is the standard light source ”C” which is defined by CIE and driving voltage are based on
suitable gamma voltages. The calculating method is as following:

1. Measure Module’s and BLU’s spectrum at center point. White and R,G,B are with signal input. BLU (for

V500HK3-L01) is supplied by CMI.

2. Calculate cell’s spectrum.

3. Calculate cell’s chromaticity by using the spectrum of standard light source “C”.

Note 1: Light source is the BLU which supplied by CMI and driving voltage are based on suitable gamma voltages.
Note 2: Definition of Viewing Angle ( X, V):
Viewing angles are measured by Autronic Conoscope Cono-80
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Normal

ax = ay =0°

12 o'clock direction
Gy+ = 90°

G o'clock
8y- = 40°
Note 3: Definition of Contrast Ratio (CR):

The contrast ratio can be calculated by the following expression.
Surface Luminance of L255

Surface Luminance of LO

Contrast Ratio (CR) =

L255: Luminance of gray level 255
L 0: Luminance of gray level 0

CR =CR (5), where CR (X) is corresponding to the Contrast Ratio of the point X at the figure in Note (5).

Note 4: Definition of Gray-to-Gray Switching Time:

&
1':'[":'5 PP et et sttt s BT e
0% ’/H
Optical
Response
10%
0% ;\‘—"—"-"’SS"“"“" o i -
T T -
> 3 Time
Gray to gray Gray to gray
switching time switching time

The driving signal means the signal of gray level 0, 124, 252, 380, 508, 636, 764, 892 and 1023.
Gray to gray average time means the average switching time of gray level 0, 124, 252, 380, 508, 636,
764, 892 and 1023 to each other.

Note 5: Definition of White Variation :

ED % 50 % 10 %
R o ® | 0w
a .
1 1
: 1
i
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Note6:  The measure method
X--Y stage
/ LCD Module built in Backlight Photmet
/ Screen
e { _______________ ]
1
______ 1
|
|
|
|
I | 500 mm |
< .
1 1
| |
LCD Module Driving Circuit
Stage Controller . ]
Light Shielded
Note(1): The measurement point is the center of the active area except
for the measurement of Luminance Uniformity
Note (2):  Photometer :BM-7 TOPCON (Aperture 2deg.)
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7.3 Flicker Adjustment
(1) Adjustment pattern :
Sub pixel on/off Pattern was shown as below. If customer need below pattern, please directly contact with
Account FAE. (bright sub-pixel: G128 ; dark sub-pixel: GO0)

Fig 2.6Flicker pattern

(2) Adjustment method: (Digital V-com / Gamma)

Programmable memory IC is used for Digital \V-com (Gamma) adjustment in this model. CMI provide Auto
V-com (Auto Gamma) tools to adjust Digital V-com (Gamma). The detail connection and setting instruction,
please directly contact with Account FAE or refer CMI Auto V-com (Auto Gamma) adjustment Ol.

Below items is suggested to be ready before Digital V-com (Gamma) adjustment in customer LCM line.
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8. Labels
8.1 Panel Label:

8.2 Caution Label:

CAUTION HIGH WOLTAGE
A RISk OF ELECTRIC SHOCK. DISCONNECT THE
22 |BLRCTRIC POWER BERORE SRRVICTNG

COLD CATHODE FLURESCENT LAMP [N LCD PANEL CONTAING 4

SMALL AMOUNT OF MERCURY. PLEASE FOLLOW LOCAL CRDINANCES
OR BEGULATIONS FOR DISPOSAL
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9. Packaging
9.1 Carton(internal package)

Ve

9.2 Pakaging Mark

T

ll--
I»
o
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10. PRECAUTION
10.1 ASSEMBLY AND HANDLING PRECAUTIONS

1 Do not apply rough force such as bending or twisting to the module during assembly.

2 To assemble or install module into user's system can be in clean working areas. The dust and
oil may cause electrical short or worsen the polarizer.

3 It's not permitted to have pressure or impulse on the module because the LCD panel and Bac-
klight will will be damaged.

4 Always follow the correct power sequence when LCD module is connecting and operating.
This can prevent damage to the CMOS LSI chips during latch-up.

5 Do not pull the I/F connector in or out while the module is operating .

6 Do not disassemble the module.

7 Use a soft dry cloth without chemicals for cleaning, because the surface of polarizer is very
soft and easily scratched.

8 It is dangerous that moisture come into or contacted the LCD module, because moisture may
damage LCD module when it is operating.

9 High temperature or humidity may reduce the performance of module. Please store LCD mo-
dule within the specified storaged conditions.

10 When ambient temperature is lower than 10 ‘C may reduce the display quality.

10.2 SAFETY PRECAUTIONS
1 The LED LightBar voltage of Backlight is can't exceed out Volts Spec, otherwise it may cause
electrical shock.. Do not disassemble the module or insert anything into the Backlight unit.
2 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, skin or clothes, it has to be washed away thoroughly with soap.
3 After the modlule's end of life, it is not harmful in case of normal operation and storage.
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11.0utline dimension

1234.40+0.01
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