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DESCRIPTION

The following specifications are applied to the following Hisense module.

Product Name: HC420EF-C22

Effective Display Area
Number of Pixels

Pixel Pitch

Color Pixel Arrangement

Display Mode

Top polarizer Type

Number of Colors

Viewing Angle Range

Back Light

External Dimensions

Weight

General Specifications

:(H)930.24%(V)523.26 (mm)
:(H)1920%(V)1080 (Pixels)
:(H)0.1615%(V)0.4845 (mm)
: R+G+B Vertical Stripe

: Transmissive Mode

Normally Black Mode

: Anti-Glare
:16.7M (colors)

: Viewing angle free

R/L 176 (Typ.), U/D 176 (Typ.) (CR=20)
: 12 CCFL
:(H)983.0%x(V)576.0x35.1 (mm)

- 11.5 (Kg)
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1. ABSOLUTE MAXIMUM RATINGS

1.1 Electrical Absolute Maximum Ratings
The following items are maximum values which, if exceeded, may cause faulty operation or damage to

the LCD module.

(1)TFT Module
Table 1. ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Unit Note
Min. Max.

Power input Voltage Vicp -0.3 14.0 V [DC] at25+2°C
Operating Top 0 50 C
Temperature

t Ti t T -2 C

perne © Hop 10 90 %RH
Humidity
Storage Humidity Hgr 10 90 %RH

Notes : 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.

1.2 BACKLIGHT UNIT

Table 2. BACKLIGHT UNIT

ITEM Symbol Unit Note
Min. Max.

Lamp Voltage Vw - 3000 VRMS
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2. INITTIAL OPTICAL CHARACTERISTICS

The following optical characteristics are measured under stable conditions. It takes about 30 minutes to
reach stable conditions. The measuring point is the center of display area unless otherwise noted. The
optical characteristics should be measured in a dark room or equivalent state.

Measuring equipment: SR-3 and LIPS
Ambient Temperature=25+2°C, Vi cp=12.0V, fy=60Hz, Dclk=74.25MHz Vgr 2=1.65V, EXTVgr 5=100%

Table 3. OPTICAL CHARACTERISTICS (TBD)

ITEM SYMBOL CONDITION Min. Typ. Max. | UNIT NOTE
Contrast CR 2000 6000 - - 2)
. Gray to
Response Time - 6.5 ms 3)
gray
Brightness of white Bwh - 450 - Cd/m’
Brightness uniformity Buni - - % 4)
X 0.6382
Red
y 0.3228
X 0.2934
Color Green
. y 0.6012 [Gray
Chromaticity -
X 0.1471 scale=255]
(CIE) Blue
y 0x=0°, 0y=0° 0.0537
) X viewing angle at 0.2921
white .
y normal direction 0.2998
Ax Y - - 0.04
Red
Ay - - 0.04
Ax - - 0.04
Green A 0.04 G
- - . ra
Variation of Y Y
Ax - - 0.04 - scale=255]
Color Blue
o Ay - - 0.04 5)
Position A 0.04
(CIE) , x - - :
white Ay
- - 0.04
Color
CG 72 % NTSC
Gamut
. Ox+ 88
Viewi Horizontal o o3
iewin -
8 X CR=20 Deg. Note (1)
Angle ) Oy+ ]88
Vertical
Oy- 88

Mote (1) Definition of Viewing Angle (o, Oy):
Viewing angles are measured by Eldim EZ-Contrast 160R
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Normal
Ox=0y=0°

128 clock direction
Oyt =90°

-----

6o clock

oy =900

MNote (2) Definition of Contrast Ratio (CR):
The contrast ratio can be calculated by the following expression.

Surface Luminance with all white pixels

Contrast Ratio (CR) =
ontrast Ratio (CR) Surface Luminance with allblack pixels

CR = CR (5), where CR (X) is corresponding to the Contrast Ratio of the point X at the figure in Note (6).

Note (3) Definition of Gray-to-Gray Switching Time:
Optical Response

r
L o
8O G T T m———
0% o e N
0 D&. RS RSy S \ ..........
Time
Gray to Gray Gray to Gray
Switching Time SBwitching Time

The driving signal means the signal of gray level 0, 31, 63, 95, 127, 159, 191, 223 and 255.
Gray to gray average time means the average switching time of gray level 0, 31, 63, 95, 127, 159, 191,
223 and 255 to each other.

Note (4) Definition of Luminance of White (Lc, Lave):
Measure the luminance of gray level 255 at center point and 5 points

L; = L (5), where L (X) is corresponding to the luminance of the point X at the figure in Note (6).
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Note (5) Definition of Cross Talk (CT):
CT=|YB-YA|/YA 100 (%)

Where:

YA = Luminance of measured location without gray level 0 pattemn (cd/m2)

YB = Luminance of measured location with gray level 0 pattern (cd/m2)

(0,0) Active Area
¥ o, u(DI2, WIB)
Gray 512
Y oL (D/B WE2) Y ar(TCYE WiZ)
Ya,p{DA2, TVE)

Note (6) Definition of White Variation (5W):

Measure the luminance of gray level 255 at 5 points

(0,0)

Active Area

Y B U(DQI W}‘B}
(DF4\Wid)

Gray O

DS Wi2)

Yen(D/2, TWi8)

Yo r(TOVE,WI2)

W = Maximum [L (1), L (2), L (8), L (4), L (5)]/ Minimum [L (1), L (2), L (3), L (4), L (5}]

Haorizontal Line

W

Vertical Line

h"%|f‘3|§|h|§|
|
|

Note (7) ECO mode:

ECO mode was selected by inverter pin: A_DIM.

®

Test point :
X=1~5
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3. ELECTRICAL CHARACTERISTICS

3.1 TFT-LCD Module

Table4. ELECTRICAL CHARACTERISTICS

(Ta = 25 % 2°C)

Valle
Parameter Symbol Unit Mote
Min. Typ. Max.
Power Supply Voltage Voo 10.8 12 13.2 W (1)
Rush Current lrusH 4.3 A (2)
W hite Pattern - 0.84 1.1 A
Power Supply Current  |Vertical Stripe - 0.83 - A (3)
Black Pattern - 0.48 - A
LVDS Commaon Input Voltage Vive 1.125 1.25 1.375 v
interface Terminating Resistor BT 100 - ahm
CMOS Input High Threshold Voltage Vg 27 3.3 W
intertace | o1t Low Threshold Voltage Vi 0 0.7 v
Mote (1) The module should be always operated within the above ranges.
Mote (2) Measurement condition:
Mote (1) The module should be always operated within the above ranges.
MNote {2) Measurement condition:
A Vee
il SHABTTY (LCI f-:nlu]{}[rlrlu[)
; L 7
_ Fuse fuc |
T wF
LR
Tk J_—
&
VEI
o
7oAk
(Laow too Highd - 1
Camiral H'iy_;Lﬂ n |E ::_' . ::l
aw >} Ay 2RO ima
Ik
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Vec rising time is 470us

Voo

i
[T 0.8Veo

0AVeo

GMND
470us
_.. q—

Mote (3) The specified power supply current is under the conditions at Vec =12V, Ta = 25 z 2 *C, f, = 60 HZ,
whereas a power dissipation check patiern below is displayed.

a. White Pattern b. Black Pattern

Active Area Active Area

i »

¢. Vertical Stripe Pattern

Active Area
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3.2 Back Light Unit

CCFL(Cold Cathode Fluorescent Lamp) CHARACTERISTICS (Ta=25°C +2°C)

Parameter Symbol Value Unit Note
Min. Typ. Max.
Lamp Voltage Vw 900 1050 1100 VRMS
Lamp Current (HI-Side) IL 9.5 10. 5 11.5 mA
Lamp Starting Voltage Vs _ _ 1500 ¢
- - 1300 26C
Operating Frequency Fo 40 60 80 kHz
Lamp Life Time LBL 50, 000 Hour
3.3 Electrical specification
Parameter Symbol Value Unit Note
Min. Typ. Max.
Power Consumption PBL 135 W
Power Supply Voltage VBL 90.0 220.0 | 264.0 V AC
Power Supply Current IBL 0.62 A
Oscillating Frequency Fw 41.0 43.0 45.0 KHZ
Dimming Frequency FB 200 210 220 HZ
Minimum Duty Ratio DMIN 50 %

10
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4. BLOCK DIAGRAM
4.1 TFT Module

S
ERX1::: - FRAME
Eraor) — BUFFER @
ECLK[s-) a Y \
ORXO) & g \ TFT LCD PANEL
ORX1[+-] =
SRl | 2 Z v 3 | (1920x3x1080)
ORX32) i =
COLKEA 5 a . TIMING | 3
59 CONTROLLER —
= & ="
e | O A y ml
e 20 *| DATA DRIVER (RSDS)
(=
= JJ
ves DC/DC CONVERTER T
o & & REFERENCE
GND = VOLTAGE
GENERATOR
N CMN11: 52852087 0 (Molex) or equivalent
VB1|_ . CN2-CNT:SMOZ (13.0)-BDAS-3-TB(LF}(JST) ar equivalent
GND INVERTER
CONNECTOR
Sialus +— BACKLIGHT
A DIt —»| CN1:S14B-PH-SM4-TB » NI
L PWM —p] (D)(LF) orequivalent
BLON —
4.2 Back Light Unit
- -
47
[ — |
[ i <
47
I — |
— ] <
<7
- —
- ’77
LT — | ‘-
— T
I — ‘-«
N — ]
I — «

11
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5. INTERFACE PIN ASSIGNMENT

5.1 TFT-LCD MODULE
Table 5. MODULE CONNECTOR(CN1) PIN CONFIGURATION

Pin |Name Description Note
1 |GND Ground

2 |[N.C. No Connection

3 [N.C. No Connection

4 IN.C. No Connection (2)
5 [N.C. No Connection

6 |N.C. No Connection

7 |SELLVDS LVDS data format Selection (3)(5)
g8 |N.C. No Connection (2)
o |ODSEL Overdrive Lookup Table Selection (4)(6)
10 |N.C. No Connection (2)
11 |GND Ground

12 |ERXO- Even pixel Negative LVDS differential data input. Channel 0

13 |ERX0+ Even pixel Positive LVDS differential data input. Channel 0

14 |ERBRX1- Even pixel Negative LV DS differential data input. Channel 1 (7)
15 |ERX1+ Even pixel Positive LVDS differential data input. Channel 1

16 |ERX2- Even pixel Negative LVDS differential data input. Channel 2

17 |ERX2+ Even pixel Positive LVDS differential data input. Channel 2

18 |GND Ground

19 |ECLK- Even pixel Negative LVDS differential clock input 7)
20 |ECLK+ Even pixel Positive LVDS differential clock input

21 |GND Ground

22 |ERX3- Even pixel Negative LVDS differential data input. Channel 3 (7)
23 |ERX3+ Even pixel Positive LVDS differential data input. Channel 3

24 |N.C. No Connection (2)
25 |N.C. No Connection

26 |GND Ground

27 |GND Ground

28 |ORXO- Odd pixel Negative LVDS differential data input. Channel 0

29 |OBRX0+ QOdd pixel Positive LVDS differential data input. Channel 0

30 |ORX1- Odd pixel Negative LVDS differential data input. Channel 1 7)
31 |ORX1+ Odd pixel Positive LVDS differential data input. Channel 1

32 |ORX2- Odd pixel Negative LVDS differential data input. Channel 2

33 |ORX2+ Odd pixel Positive LVDS differential data input. Channel 2

34 |GND Ground

35 |OCLK- Qdd pixel Negative LVDS differential clock input. (7)
36 |OCLK+ Odd pixel Positive LVDS differential clock input.

37 |GND Ground

38 |ORX3- QOdd pixel Negative LVDS differential data input. Channel 3 (7)
39 |ORX3+ Odd pixel Positive LVDS differential data input. Channel 3

40 |N.C. No Connection (2)
41 |N.C. No Connection

42 |GND Ground

43 |GND Ground

44 |GND Ground

45 |GND Ground

46 |GND Ground

47 |N.C. No Connection (2)

12
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48 |VCC +12V power supply
49 |VCC +12V power supply
50 [VCC +12V power supply
51 [VCC +12V power supply

Note (1) LVDS connector pin orderdefined as follows

PCB

v

Pin 1 Pin 51

LVDS connector

Note (2) Reserved for internal use. Please leave it open.
Note (3) Low = Open or connect to GND: VESA Format, High = Connect to +3.3V: JEIDA Format.

Note (4) Overdrive lookup table selection. The overdrive lookup table should be selected in accordance with the

Note (5) LVDS signal pin connected to the LCM side has the following diagram.

frame rate to optimize image quality.

Low = Open or connect to GND, High = Connect to +3.3V

ODSEL Note
L or open |Lookup table was optimized for 60 Hz frame rate.
H Lookup table was optimized for 50 Hz frame rate.

R1 in the system side should be less than 1K Ohm. (R1 < 1K Ohm)

Selector (pin7)

System side

|
|
|
|
|
|
|
|
A "'n M !
VWy— M é
. !
|
|
|
|
|
|
|

R1 R2

TCON

Setting >

System side: R1 < 1K

13

LCM side
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Mote (68) ODSEL signal pin connected to the LCM side has the following diagram.
R1 inthe system side should be less than 1K Ohm. (R1 < 1K ©hm)

l
| TCON
R1 | R2
Selector (ping}\}\ AN— ANV Setting >
I é R3
i
System side vV LCM side

Note (7) Two pixel data send into the module for every clock cycle. The first pixel of the frame is odd pixel and the
second piel is even pixel.

5.2 POWER UNIT
5.2.1 XP802 : TJC10-14A

NO. NAME FUNCTION
1-2 M5V MAIN 5V
3-4 GND GND
5 SW HABRFELET (FLFF)
6 BRI i KA 5
7 GND GND
8-9 12V 12V
10-1 S5V # A 5V
12 STB #hufe 5 (FeFFiu)
13-14 GND GND

14
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5.2.2 XP809:TJCIO-13
NO. NAME FUNCTION
1-2 14V %3 14V
3-4 GND GND
5 12V 12V
6 GND GND
7 M5V % 5V
8-9 GND GND
10-11 M5V % 5V
12-13 GND GND
5.2.3 XP901: TJC10-4A
NO. NAME FUNCTION
1 CND GND
2 Isen 6 R AR
3 PS TEZFEF
4 GND GND

15
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5.2.4 XP900 : TJCIO-14A

NO. NAME FUNCTION
1-5 TA #F Rk A
6 NC & Ry

7-8 GND GND
9 NC & Ry

10-14 TB #E R ikdd A

5.2.5 XP801:VH-3A-2

NO. NAME FUNCTION
1 L R i R B~
2 N R i R B~

16
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5.3 RELATIONSHIP BETWEEN DISPLAY COLORS AND INPUT SIGNALS

The brightness of each primary color(red,green,blue) is based on the 10-bit gray scale data input for the
color. The higher binary input, the brighter the color. Table 6 provides a reference for color versus data
input.

Table 6. COLOR DATA REFERENCE

Data Signal
Color Bed Green Blug

=i CAEH EA EF CA G EH EH E EE E EE EE EE 6 EEEE 2 EEEE L ED
Black gjojojojojojojojojojofojojojojojojojojojojojolo
Red 1111111 1jojojofojojojojojojojojojo|jojo]o
Green glojojojojofolofifiji|i)ij11|1jojojojojo|o]jo]o
Basic |Elue glojojojojofojojojojojojojojolofifi|1ii|1]i|1
Colors [Cyan gjojojojojofojojiptrjif1pr {11111
Magenta 11111111 jojojojojojojojofifi|1]11|1]1]1
Yellow P11 afi i1 ip1y1]t1jojojojojojojo]o
White 1Tt ]ifa
Red (0)/ Dark gjojojojojojojojojojofojojojojojojojojojojojolo
Red (1) gjojojojojojojt1joljojofojojojojojojojojojojojolo
Qe Red (2) gjojojojojojt1jojojojofojojojojojojojojojojojolo
Scale : S NS A DA N S I A I A O A (NS NGO DA I D A NS I :
gfed Red {253) 11111101 jojojofojojojojojojojojojo|ojo]o
Red (254) 1111111 jojojojofojojojojojojojojojo|jojolo
Red (255) 11111111 ]ojojofojojojofajojojojojojo]o]jo
Green(0)/Dark|O0JOo|o]JO|oJo|ofojojojofojojo]jo]olojofo]jo]joja]o]oO
Green (1) glojojojolofojojojojojo|lojololijolojo]olo|lO]o]O
Gray Green (2) glojojojojofojojojojojojojolijojolojo]olo|o]o]o
Scale . A A A IO R I I IR O ENO A IS (NN NN NN N I I I I .
g:een Green (253) gjojojojojojojoftjrprf{1y1p1rjofrjojojojojo|jojolo
Green (254) gjojojojojojojoftjrgprf{1y1p1rjr(ojojojojojo|jojolo
Green (255) gjojojojojojojopijiprf1j1 111 jojojojojojojolo
Blue {0) / Dark gjojojojojojojojojojofojojojojojojojojojojojolo
Blue (1) gjojojojojojojojojojojojojojofojojojojojojojo]t
Blue {2) gjojojojojojojojoljojofojojojojojojojojojojoli]o
Gray = 0 U IR IR R I N U I ot O (O N IO N N N B .

Scale ) S A D I : 1 A )
glfue Blue (253) gjojojojojojojojojojofojojojofog1y1]1 1111011
Blue (254) gjojojojojojojojoljojofojoyojofopi1i{1y1J1]1}11]0
Blue {255) glpojojojojojojojojolofojojojofofija{1]11]1]1]1

Note (1) 0: Low Level Voltage, 1: High Level Voltage

17
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5.4. Signal Timing Specifications
Table 7 shows the signal timing required at the input of the LVDS transmitter. All of the interface signal
timing should be satisfied with the following specification for normal operation.

(Ta=25 £2C)
The input signal timing specifications are shown as the following table and timing diagram.
Signal Item Symbol Min. Typ. Max. Unit Note
VDS Receiver |FredUENCY 1/Te 60 74.25 80 MHz
Clock Input cycle to
cycle jitter Trel - : 200 ps
LVDS Receiver |Selup Time Thsu 600 . - ps
Data Hold Time Tivhd 600 . . ps
Fr5 47 50 53 Hz (1)
Frame Rate
Fré 57 B0 63 Hz (1)
Vertical
Active Display | Total Tv 1115 1125 1135 Th Tu=Tud+Tub
Term
Display Tvd 1080 1080 10820 Th
Blank Tvb 35 45 55 Th
Total Th 1050 1100 1150 To Th=Thd=Thb
Horizontal
Active Display |Display Thd 960 960 960 To
Term
Blank Thb 80 140 190 Tc

Note (1) : (ODSEL) = {H) , (L). Please refer to 5.1 for detail information
Mote {2) : Since the module is operated in DE only mode, Hsyne and Vsync input signals should be set to low
logic level. Otherwise, this module would operate abnormally.

18
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6. INTERFACE TIMING

6.1 Signal Timing Waveforms

DE

Data

Twd

Tvh

19




XX
X
X

!

Current cycle

X DE X'vs X Hs X B5 X B4 X B3 X B2

X XH5 XH4 Xﬂa XH2 XFHXHG
ORX3# X X XrsvoX B7 X'Bs ¥ o7 Yo YR Y Rre X X

KEOE X EIE XX

ORXO0% X X
ORX1% X X
ORX2t X X

RXCLKx

rlisense ;&

VESA LVDS format : (SELLVDS pin=L)

S S S S S DS S S DS S
S ST SESESEIC SESE S
2 AIE: & A IEEARE: 3|2
S > > > S S S S S S S S
z 2| & 2 8|z |2 2 ||z
> > > > S>> S S S S S S
& 3 3 g 3 2
> O > > > DS S S S S S
2 2 z 2 5 26 ||k
S>> > > B >SS S S S S S
3 2|8 ¢ 2||&]|e 2|8
> > > > >SS S S S S S
222k Ella|e|a] 2|22
> > > > >SS S S S S S
- Ly W [ar) L W ™ Lu W
m||all2 @|la|l2 @ o8
SO = DESCDEIC SESE S
> > > > £ >SS S S S S S
> > > < & S S > > > > >
g2 4 8 o g 1 4 8 8oy g
[ +
Fg i iS5 2EEEE ogiiog
2 %




rlisense iafs

RO~R7: Pixel R Data (7; MSE, 0; LSB)

GO~GY: Pixel G Data (7, MSB, 0; LSB)

BO~E7: Pixel B Data (7; MSB, 0; L5B)

DE : Data enable signal

DCLK : Data clock signal

Motes: (1) RSVD (reserved) pins on the transmitter shall be “H” or “L".

21
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7. MECHANICAL CHARACTERISTICS
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8. PACKAGING

8.1 PACKAGING SPECIFICATION

(1) 4 LCD TV modules / 1 Box

(2) Box dimensions : 1047(L)x358(W)x638(H)mm
(3) Weight : Approx. 5S0Kg(4 modules per carton)

8.2 PACKAGING METHOD

24



rlisense iafs

Carton Label

25
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9. PRECAUTIONS

9.1 ASSEMBLY AND HANDLING PRECAUTIONS

1) Do not apply rough force such as bending or twisting to the module during assembly.
2) It is recommended to assemble or to install a module into the user’s system in clean
working areas. The dust and oil may cause electrical short or worsen
the polarizer.

3) Do not apply pressure or impulse to the module to prevent the damage of LCD panel and
backlight.

4) Always follow the correct power-on sequence when the LCD module is turned on. This can
prevent the damage and latch-up of the CMOS LSI chips.

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

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) Moisture can easily penetrate into LCD module and may cause the damage during operation.

9) High temperature or humidity may deteriorate the performance of LCD module. Please store LCD
modules in the specified storage conditions.

10) When ambient temperature is lower than 10°C, the display quality might be reduced. For
example, the response time will become slow, and the starting voltage of CCFL will be higher than
that of room temperature.

9.2 SAFETY PRECAUTIONS
1) The startup voltage of a backlight is over 1000 Volts. It may cause an electrical shock while
assembling with the inverter. 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 module’s end of life, it is not harmful in case of normal operation and storage.

9.3 STORAGE PRECAUTIONS
When storing modules as spares for a long time, the following precaution is necessary. 1) 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 35Cat normal humidity without
condensation.

2) The module shall be stored in dark place. Do not store the TFT-LCD module in direct sunlight or
fluorescent light.

26



