(19) United States
12y Reissued Patent

(10) Patent Number:

USOORE49065E

US RE49,065 E

Cho et al. 45) Date of Reissued Patent: May 10, 2022

(54) LIQUID CRYSTAL PANEL ASSEMBLY AND (38) Field of Classification Search
LIQUID CRYSTAL DISPLAY APPARATUS CPC ........... GO2F 1/1333; GO2F 1/133308; GO2F
HAVING THE SAME 27001/133311
USPC ............ 349/58, 65; 362/612, 606, 608, 600,

(71) Applicant: SAMSUNG ELECTRONICS CO.,
LTD., Suwon-s1 (KR)

(72) Inventors: Jin-hyun Cho, Seoul (KR); Joon
Kang, Seoul (KR)

(73) Assignee: SAMSUNG ELECTRONICS CO.,
LTD., Suwon-s1 (KR)

(21)  Appl. No.: 14/181,299

(22) Filed: Feb. 14, 2014
Related U.S. Patent Documents
Reissue of:
(64) Patent No.: 8,115,887
Issued: Feb. 14, 2012
Appl. No.: 12/953,745
Filed: Nov. 24, 2010

U.S. Applications:
(63) Continuation of application No. 11/652,009, filed on

Jan. 11, 2007, now Pat. No. 7,864,258.
(30) Foreign Application Priority Data
Mar. 13, 2006 (KR) .....ccooeiiiniinnniil 10-2006-0023068

(51) Int. CL
GO2F 1/1333
GO2F 1/13357

(2006.01)
(2006.01)

(Continued)

(52) U.S. CL
CPC ... GO2F 1/133615 (2013.01); GO2B 6/0073
(2013.01); GO2B 6/0085 (2013.01); GO2F
1/133308 (2013.01); GO2F 1/133314
(2021.01); GO2F 1/133317 (2021.01); GO2F

17133334 (2021.01); GO2F 1/133628 (2021.01)

362/615-629; 361/679.02
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

5,659,376 A * 8/1997 Ucharaetal. .................. 349/58
6,473,146 B1  10/2002 Lee
(Continued)

FOREIGN PATENT DOCUMENTS

CN 1399160 A 2/2003
CN 1515937 A 7/2004
(Continued)

OTHER PUBLICATTIONS

Communication dated Nov. 6, 2014, 1ssued by the European Patent

Oflice 1in counterpart European Application No. 14171255 4.
(Continued)

Primary Examiner — Anjan K Deb
(74) Attorney, Agent, or Firm — Sughrue Mion, PLLC

(57) ABSTRACT

A hqud crystal panel assembly includes a liquid crystal
panel, a backlight module having at least one light emitting
diode (LED) light source to wrradiate light to the liquid
crystal panel, and a housing which surrounds the liquid
crystal panel and the backlight module. At least a portion of
the housing adjacent to the at least one LED light source 1s
formed of a thermal-conductive material.

16 Claims, 5 Drawing Sheets

— _—
33 -._--.
L
, - |
At __.-"r
. s
'h._. " 1
x -
- 4 -.
g . f
- I- x'\. |lI
b
5 s
N N .
' £ .,
Y &
x ” 14
W T . A
- " P
T oy
.-":'"‘._
~
\
~
. | 1
—_ " -
1 oo - 4
47 .
! 1
]
! _ ] -
/ |
1
! I —_—
] ~ 4 — Zla
: )
~
»
- o I .-"'F
- \\' --..-
| RN | P
. K - L
S “ ) -21b
- -\. . _—
\ - r - , II
-— jor—— -,
! —— - _,.-'-. " < . I|I
—_— T 3 -, T
-] S R |
i "'H x .L.\- \_.:: :'\"'xl II
h - g A ~ !
H". _,.-"' = N : !
""\.m [ . :"-\._H."-\. !
N -] L
- 1 - ., N
. . . '
A" T 1
N : 3 . £
. b 1 “"',\_ .\"\h —_— v
Y ' . N .I,r
. LS .:'." - El
. 1 l\.:l\.% N _
"'\..\l - ] - . "H.‘_ \“-.\. - —_
f . ~ . =
: - . N N — E
\(/ ™ 1 R
- H'H. ) - 1 . -
L, yr o
. H‘"\. . . .
™, — 0~ N -
- "
- H b |y d
s
"\-\.m N - -] W 5, -
. £ S 3 "-..‘“'-.."w- . R
. f] ""\._. - - 1 o "‘\.."' .-"".-'\"\-.
' ] ) .
. ! ~. -1 1% \5\ S
K ' ~ Ik -] S -
- ! RS | N O N
III - -.._L s .__.,- Ij -\.-."-.
L2 ! =11 -
l-r__ - - . - L
- - *u,
e __ 1 —- -, "
- —— 17 ] . B
I . -, .
‘ | E a | "'-\,.l s N
III.-- '
| H 23



US RE49,065 E

Page 2
(51) Int. CL 2007/0121023 Al 5/2007 Yang
F21V 800 (2006.01) 2007/0153155 Al ) 7/2007 Chung et al.
GO2F ]/]335 (200601) 2007/0182880 Al 82007 Yamada ............ GO2F 1/13:‘;39(32?
(56) References Cited 2009/0059130 Al1* 3/2009 Kimetal. ...................... 349/65
U.S PATENT DOCUMENTS FOREIGN PATENT DOCUMENTS
6,697,130 B2 2/2004 Weindorf et al. N 1500 N 1%882
6,813,853 B1* 11/2004 Tucker ...................... GO9F 9/33 P 8.742000 A 0/1906
34081545 t"P 2002-091330 A 3/2002
6,930,737 B2 8/2005 Weindort et al. L"P 2004-60805 A 17004
7,092,048 B2 8/2006 Jeong L"P 2004-1-86004 A =004
7,161,650 B2 1/2007 Hirano t"P 2005084270 A 37005
7,193,248 B2 3/2007 Weindort et al. "
JP 2005338178 A 12/2005
7,220,040 B2 5/2007 Lengyel et al. P 2006-11247 A 1/7006
7,336,494 B2* 2/2008 Nishimura et al. ........... 361/714 T
7482 104 B 2/75000 U JP 2006066328 A 3/2006
hte amada et al. KR 10-2003-0079777 A 10/2003
7,513,661 B2 4/2009 Hamada et al.
7,513,670 B2* 4/2009 Yang ............ccoonnnt, G02B 6/002
362/606 OTHER PUBLICATTIONS
7,599,019 B2* 10/2009 Chang ............... GO2F 1/133608
| 349/60 Communication from the State Intellectual property Oflice of P.R.
7,604,380 B2* 10/2009 Sakai ... GO2B 6/0068 China in counterpart Chinese Application No. 200610165990 .X.
. _ 349/58 Communication under Rule 71(3) EPC dated Jan. 24, 2014 1ssued
7,611,274 B2* 1172009 HSI120 .ooviiiinns Gongﬁg g?g by the European Patent Office in corresponding Furopean Patent
7626672 B2 12/2009 Song Appllcat19n No. 06077004.7. | 1
7640500 B2 *  1/9010 Park ef al 349/65 _Conunumcatlon dated Jul. 5, 2016 1381_16d_by European Patent Office
73728j918 RY* 62010 Sakurai S 140/58 in counterpart European Patent Application No. 14171255 4.
7.750.984 B2* 7/2010 Ha ....ooooo........... GO2B 6/0056  Communication dated Mar. 25, 2015, issued by the European Patent
349/75 Office 1n counterpart European Application No. 14171255 4.
7,750,990 B2 7/2010 Jeong Decision to Refuse dated Nov. 4, 2016, 1ssued by the European
8,066,393 B2* 11/2011 Takahashi ............ G0O2B 6/0036 Patent Office in counterpart European Application No. 14171255 4.
362/606 Communication dated Sep. 27, 2019, 1ssued by the Furopean Patent
2002/0041482 Al1* 4/2002 Sunetal. .................. 361/681 Office 1n counterpart European Application No. 141712554,
2003/0016313 Al 1/2003 Jeong Communication dated Nov. 29, 2019, 1ssued by the Furopean Patent
2003/0118805 Al 6/2003 Kretman et al. Office in counterpart European Application No. 17 167 616.6.
2004/0160546 Al* 82004 Huang ... GO2ZF 1/133608 Communication dated Feb. 26, 2020, 1ssued by the Furopean Patent
_ 349/58 Office 1n counterpart European Application No. 17 167 616.6.
2005/0088586 AL*  4/2005 Mort et al. ..o 349/62 Communication dated Jul. 26, 2017, issued by the European Patent
2005/009405.2 Al 5/2005 Sakurai et al. .............. 349/58 Oflice 1n counterpart European Patent Application No. 17167616.6.
2005/0117319 Al1*  6/2005 Kuo ......cccoeeeenrnnn, G02B 6/0031 .
162/631 Jun. 28, 2010 Communication from the State Intellectual Property
5005/0013924 Al*  9/2005 Sakurai GOOT 1/133308 Office of PR. China in counterpart Chinese Application No.
""""""" 1R5/147 200610165990 .X.
2006/0033860 A 22006 Okishiro et al Communication dated Aug. 4, 2011 from the European Patent Oflice
2006/0227981 Al 10/2006 Miyata | in counterpart European application No. 06077004.7.
2006/0274224 Al 12/2006 Jeong _ _
2007/0114010 A1 5/2007 Upadhya et al. * cited by examiner



US RE49,065 E

Sheet 1 of 5

May 10, 2022

U.S. Patent

1

FIG.
(PRIOR ART)

LY

SN

g0
1)

/

S A A
= ]
A [ .\ 1\.\ 1 ;,..,xx
) 7 1 |1
2 1 1 N
|/ N ___ ..,.r.........
et N I _ E
[ ..f.k......
A [ N
E N | H
] )
.....r..
1 1 [
L [
- AN
B ,,,r,,,,,J/.r|
[
o \
[~}
,;,M | ,,f.,,.,,
bl bl u - - - - bl - bl L bl Ll u bl - - - - - - - bl bl L - - - - - - - u bl bl L u bl bl [~}
g [ ﬂ g .//(
. T TR wf;f;f;;;;;x;;f;f;x;x;x;;x;f;f;x;x;xxx;;f;f;f;;;;;;;;f;f;;;;;;ﬁ;x;x;f;f;x;;;;xxf;f;f;x;x;;x;x;fff;x;xf;x;x;f;f;;;;;x;;f;f;f;z;x;;x ek B
-1
R N I Hfrf,f,f,
- | A
=1 |1 A
1 1 -
"] |1 d
1 ] -
qn N ¢
_/l Al m,.,,fxrr\g
o n
-0 L 1 [
HKWhmxhﬁkWKﬁ1%1xﬁHﬁ.........._........._........._...._.............................m........m..._......x.................x..x..x..x...x..x....._...........x........m..............................m..._............................................_..........................................................._...._....n.....xn.....x....._...._...._.............._...._...._...._...................m........................................xn...Rkﬁhﬁkxkhixﬁﬁﬁkﬁkﬁkﬁxﬁi ._...l,,..frr
R e

/

4P



U.S. Patent May 10, 2022 Sheet 2 of 5 US RE49,065 E

30 31 \.\ Ny 31a
S —m




U.S. Patent May 10, 2022 Sheet 3 of 5 US RE49,065 E

FiG. 3

40
AN
42 41

IV

— N ,/x/
321 : &

2 ) i

00 s ﬁ 1\L7 2

100
S
il
»
50— N




US RE49,065 E

Sheet 4 of 5

May 10, 2022

U.S. Patent

4

F1G.

NN N N VY T

-
/

A

\ &
-

D)
2|
N
'

7 ),

L

e e 2
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

N

T

AN
AN

/
[
T

N\
-



U.S. Patent

May 10, 2022

Sheet 5 of 5

US RE49,065 E

33 e
- -
el g
-
e R‘m
, *"\ . ‘/
SN .
- \ /x
4 \\H N
4 ™ / .
4 AN ;’J o
, \ N S 14
—_— . ",
H’) ‘“*"‘-HH \“\H \ MN“HH \-\_\ '-\ \_\-\ J o / f,-f"f '\ | /_.
/ s ) ~ AN N . 7 v 5‘)<
/ \'&\ x'"‘w,_ \ 1‘\. \“\.\h . H_.-"'# f-/_/ /
/ \'\ \ \ 7 A ff/@f—,v‘i " 4 “
/I \ \\ HHH j - fff H:; f/a /Xl/ -~
42 f h RS SN L LS S C "] Y
B - M
N L it Exﬂf&x‘ NS HH x‘\ “‘H\ H‘“‘g B RH“-& ¢ :: 1
\\ H‘“\x 1““\:\:‘“*-__ ___;"‘? h E“‘m :; ; ff’f -,.‘I
. : , _ = i = - _ ) rd _
\\'_—— ‘x\& ™~ r/f L L L . frf fﬁ ,r; /j / d | N f’f:_,_f»-"’" 2 1 a
\\ - - - " fﬂ e
. - - -
d . A / X
P ’“Kk E— T 1 1] % y f
,-"/f \HH _#.-’)JL -“"'L H,_Hﬁg / ;f
,/ L"ﬂ ;—"f J..-"'"I !ff’ ,—}] - ) Iy o
- h T N 7 I | g
N rd _/\‘1_ E‘xl ) o 2 A‘ b
4 _,a-’f H\H o .. . P y &——j’-
fﬂ I_,—f'b{ 1\‘% \-\H / ‘\‘x_ “\1&‘ | ﬁ fff’
32 ‘m,h \\n\\ﬂ ,/‘/ :“x_ :"*E;RH 4{{;{
. A \& \" f l‘“k \\. .a"f,-" .
™ N NN NN
\l\ \ kﬂ\\ ,.-"f \'\ :: = k::‘“-.\uh I_J-/'f f/
l \ -\X N "™ N f‘:&h f// / /
| ™ h ™ N NG j‘&x <L
M\“‘x AN & R fx; \\\“«.:“‘x“:,zf 3
\ ' \x\_ N N -1 k\\‘\”‘h
HH S, . .\\ }} S\w /
\ k\‘m k-\“x AN N g HH:\. g__
'&‘“_ h\xk L~ . ™ ::_ g x:"‘-,_:\.\: _\_R\-‘-k /
\ - NN NN —/—0 |d
h an NC NN /
) ', \\'W [, *’\M :'Q ; «:\\ h rr——__ ,rfrr
< NN VNS .
) T o E I R SN
w\\.\‘_ ,.-f".f \'\ a_c <] m\::{l‘x"—-“‘w .-/) ‘\“‘——__ 4 _I
\/ P “ , A “::'j \'\\tx \ a
\\ ,f"/ N e Ne }\;\\“ ,
' . N
S | x,\\t fﬂr’ :“‘m_ EE:.«* ;\'\N :“fui
. A N/ NN
\R\‘ \\*MH \\ “:: 1. “‘ﬁmi“:-f" ‘| O
T TN o
T /\ g . ’P} ;)\
- x r,r”’ L
™ -
e T /JJ(I AN
42 a ) o ) 2 5

N
_b—_“x



US RE49,065 E

1

LIQUID CRYSTAL PANEL ASSEMBLY AND
LIQUID CRYSTAL DISPLAY APPARATUS
HAVING THE SAME

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS-REFERENCE TO RELATED
APPLICATIONS

[This] More than one reissue application has been filed
for the reissue of U.S. Pat. No. 8115877, filed as U.S.
application Ser. No. 12/953,745, which 1s a Continuation
application of application Ser. No. 11/652,009, filed Jan. 11,
2007, which claims the benefit under 35 U.S.C. § 119 from
Korean Patent Application No. 10-2006-23068, filed on
Mar. 13, 2006, in the Korean Intellectual Property Office],
the entire contents of which are incorporated herein by
reference]. The reissue applications ave the present appli-

cation, and U.S. application Ser. No. 14/876,369, filed on
Oct. 6, 2015, in the U.S. Patent and Trademark Office. The
present application is an application for reissue of U.S. Pat.
No. 8,115,887, and U.S. application Ser. No. 14/876,369 is
a divisional of the present application, filed on Oct. 6, 2015,
in the U.S. Patent and Trademark Office, which is also an
application for reissue of U.S. Pat. No. 8,115 887.

BACKGROUND OF THE INVENTION

1. Field of the Invention

Apparatuses consistent with the present invention relate to
a liquid crystal display (LCD) apparatus using a light
emitting diode (LED) as a light source.

2. Description of the Related Art

A liquid crystal display (LCD) apparatus 1s a kind of flat
panel display (FPD) apparatus, which converts various
clectric information generating from all sorts of devices into
visual information by using a change of transmissivity 1n a
liguid crystal according to a voltage applied thereto and
displays 1t. Contrary to a cathode ray tube (CRT) display
apparatus, the FDP apparatus needs a backlight because 1t
does not have a self-luminosity. However, the FDP appara-
tus consumes little electric power and can be used 1n a
portable type device because it 1s driven with a low dniving
voltage. Thus, the FDP apparatus 1s widely used in a watch,
a TV, a monitor for computer, etc.

Such a LCD apparatus usually includes a liquid crystal
panel, and a backlight module arranged adjacent to the liquid
crystal panel.

The liquid crystal panel 1s provided with a pair of sub-
strates arranged 1n a minutely spaced-apart relation to each
other, a liquid crystal interposed 1 a space between the
substrates, and a driving circuit to drive the liquid crystal.

According to a method of driving the liquid crystal, the
liquid crystal panel 1s classified 1nto an active matrix type to
drive a pixel capacity by using switch elements, a passive
matrix type to drive a pixel capacity without using switch
elements, etc.

Particularly, the active matrix type liquid crystal panel can
be further classified into a type using three terminal type
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2

switch elements such as thin film transistors (TFT), a type
using two terminal type switch elements such as thin film
diodes (TFD), etc.

The backlight module 1s provided with a light guide plate
arranged adjacent to the liquid crystal panel, and a light
source to 1wrradiate light to the light guide plate. Light
conveyed to the light guide plate from the light source is
guided to the liquid crystal panel through a diffusing plate
and/or a prism.

A fluorescent lamp, such a cold cathode fluorescent lamp
(CCFL) an external electrode tluorescent lamp (EEFL), etc.,
1s usually used as the light source of the backlight module
However, the fluorescent lamp 1s disadvantageous 1n that a
lifespan 1s shortened due to a change of gas pressure 1n
plasma, an inverter 1s required to realize a high dniving
voltage of several hundred volts necessary for plasma dis-
charge, and a consumption efliciency of electric power 1s
low.

Accordingly, recently a light emitting diode (LED) 1s 1n
the spotlight as the light source for use in the backlight
module. The LED 1s a light emitting element, which pro-
duces light by a light emitting phenomenon generating when
a voltage 1s applied to a semiconductor. The LED 1s advan-
tageous 1n that as compared with the conventional light
source such as a fluorescent lamp, a size 1s relatively small,
a lifespan 1s guaranteed for a relatlvely long time, an energy
clliciency 1s relatively high since an electric energy 1is
directly converted into a light energy, and a relatively low
driving voltage 1s required.

However, when the LED 1s used as the light source for the
backlight module 1n the LCD apparatus, 1t 1s disadvanta-
geous 1n that due to heat of high temperature generating
while the LED 1s operated, the liquid crystal panel 1s subject
to a negative influence and a light emitting performance of
the LED itself 1s deteriorated. Accordingly, recently, there
have been developed and disclosed various types of heat
emitting structures, which can eflectively emit the heat from
the LED.

FIG. 1 1s a side section view exemplilying a related art
LCD apparatus.

As shown 1n the drawing, the related art LCD apparatus
includes a liquid crystal panel 1, a backlight module 2 to
irradiate light to the liquid crystal panel 1, a controller 3 to
drive the liquid crystal panel 1 and the backlight module 2,
and a frame 4 to which the liquid crystal panel 1 and the
backlight module 2 are mounted.

A driving circuit board (not shown) for liquid crystal i1s
connected to the liquid crystal panel 1.

The backlight module 2 includes a LED light source 5.
The LED light source 5 1s provided with a plurality of LEDs
5a, and a circuit board 5b on which the plurality of LEDs 5a
are mounted.

At a rear side of the LED light source 5 1s arranged a heat
radiating member 7 having a plurality of heat radiating pins
7a. The heat radiating member 7 emits heat generating from
the LED light source S to the outside.

The controller 3 includes a power supply, an inverter, a
main control board, all sorts of electric elements and sen-
sors, etc., which are not shown 1n the drawing, and controls
a whole operation of the LCD apparatus. The frame 4 1s
provided with a front frame part 4a to which the liqud
crystal panel 1 1s mounted, and a rear frame 4b arranged
behind the front frame part 4a.

Between the frame 4 and the backlight module 2 are
arranged a first shield 8 to surround the backlight module 2
and the liquid crystal panel 1, and a second shield 9 to
surround the controller 3.
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The first and the second shields 8 and 9 are made of an
electric-conductive material so as to shield all sorts of

clectromagnetic waves generating from the backlight mod-
ule 2 and the controller 3.

However, such a related art LCD apparatus 1s disadvan-
tageous 1n that the heat radiating member 7 used for emitting,
the heat of high temperature generating from the LED light
source 35 occupies a large installation space, thereby increas-
ing a size ol the LCD apparatus.

Further, the related art LCD apparatus 1s disadvantageous
in that there 1s no heat radiating structure to emait all sorts of
heat of high temperature generating from the controller 3,
thereby deteriorating a display quality of the LCD apparatus.

Also, the related art LCD apparatus 1s disadvantageous 1n
that there 1s installed a shield structure such as the first and
the second shields 8 and 9 to intercept the electromagnetic
waves generating from the backlight module 2 and the liquid
crystal panel 1, thereby increasing the number of assembling
parts and processes and enlarging a volume of the LCD
apparatus.

SUMMARY OF TH.

INVENTION

(L]

Exemplary embodiments of the present invention address
at least the above problems and/or disadvantages. Accord-
ingly, an aspect of the present invention 1s to provide a liquud
crystal panel assembly and a liquid crystal display (LCD)
apparatus having the same, which can realize a more-
compacted size.

Another aspect of the present mvention 1s to provide a
liquid crystal panel assembly and a LCD apparatus having
the same, which have a greatly enhanced display quality.

Still another aspect of the present invention 1s to provide
a liquid crystal panel assembly and a LCD apparatus having
the same, which can realize a high-energy ¢ 101ency

Also another aspect of the present invention 1s to provide
a liquid crystal panel assembly and a LCD apparatus having
the same, which can more eflectively emit heat of high
temperature generating from a light emitting diode (LED)
light source of a backlight module.

According to one aspect of an exemplary embodiment of
the present invention, there 1s provided a liquid crystal panel
assembly comprising a liquid crystal panel, a backlight
module having at least one LED light source which 1rradi-
ates light to the liquid crystal panel, and a housing which
surrounds the liquid crystal panel and the backlight module,
wherein at least a portion of the housing adjacent to the at
least one LED light source 1s formed of a thermal-conduc-
tive material.

The housing may comprise a front housing part which
exposes a screen of the liquid crystal panel to the outside,
and a rear housing part arranged at a rear side of the
backlight module, and the rear housing part may be formed
ol a thermal-conductive materal.

The rear housing part may be arranged to surround the at
least one LED light source.

The backlight module may further comprise a light guide
plate which guides light from the at least one LED light
source, a diflusing plate which diffuses light from the light
guide plate to the liquid crystal panel, and a reflecting plate
which retlects light from the light guide plate to the diffusing,

plate.
The at least one LED light source of the backlight module

may comprise a pair of LED light sources arranged sym-
metrically to each other at both sides of the light guide plate.

According to another aspect of an exemplary embodiment
of the present mvention, there 1s provided a LCD apparatus
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4

comprising a liquid crystal panel assembly comprising a
liquad crystal panel, and a backlight module having at least
one LED light source which irradiates light to the liquid
crystal panel, and a frame to which the liquid crystal panel
assembly 1s mounted, wherein at least a portion of the frame
adjacent to the at least one LED light source 1s formed of a
thermal-conductive material.

The frame may comprise a front frame part which exposes
a screen of the liquid crystal panel to the outside, and a rear
frame part arranged behind the front frame part, and the rear
frame part may be formed of a thermal-conductive material.

The rear frame part may be formed of a thermal and
clectric-conductive matenal.

The liquid crystal panel assembly may further comprise a
housing which surrounds the liquid crystal panel and the
backlight module, and at least a portion of the housing
adjacent to the at least one LED light source may be formed
ol a thermal-conductive materal.

The housing may comprise a front housing part which
exposes a screen of the liquid crystal panel to the outside,
and a rear housing part arranged at a rear side of the
backlight module, and the rear housing part may be formed
ol a thermal-conductive matenal.

The rear housing part may be arranged to surround the at
least one LED light source.

The rear housing part may be 1n contact with the frame.

According to also another aspect of an exemplary
embodiment of the present invention, there 1s provided a
LCD apparatus comprising a liquid crystal panel assembly
comprising a liquid crystal panel, and a backlight module
having at least one LED light source which irradiates light
to the liguid crystal panel, and a frame to which the liquid
crystal panel assembly 1s mounted, the frame being formed
ol a thermal-conductive matenal.

Other aspects and features of the invention will become
apparent to those skilled in the art from the following
detailed description, which, taken 1n conjunction with the
annexed drawings, discloses exemplary embodiments of the
invention.

BRIEF DESCRIPTION OF THE

DRAWINGS

These and/or other aspects of certain exemplary embodi-
ments ol the present mvention will become apparent and
more readily appreciated from the following description of
the exemplary embodiments, taken 1n conjunction with the
accompanying drawings of which:

FIG. 1 1s a side section view exemplilying a related art
LCD apparatus;

FIG. 2 1s an exploded perspective view exemplifying a
liquid crystal panel assembly in accordance with an exem-
plary embodiment of the present invention;

FIG. 3 1s a cross section view exemplifying a LCD
apparatus in accordance with another exemplary embodi-
ment of the present invention;

FIG. 4 1s a magnified cross section view of a portion IV
of FIG. 3; and

FIG. 5 1s a magnified cross section view of a portion VI
of FIG. 3 showing the rear housing part in contact with the

LED light source.

DETAILED DESCRIPTION OF
EMBODIMENTS OF THE
INVENTION

EXEMPLARY
PRESENT

Retference will now be made 1n detail to the exemplary
embodiments of the present mvention, examples of which
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are 1llustrated 1n the accompanying drawings, wherein like
reference numerals refer to the like elements throughout.
The exemplary embodiments are described below 1n order to
explain the present invention by referring to the figures.

FIG. 2 exemplifies a liquid crystal panel assembly in
accordance with an exemplary embodiment of the present
invention, and FIGS. 3 and 4 exemplily a liquid crystal
display (LCD) apparatus in accordance with another exem-
plary embodiment of the present mmvention to which the
liquid crystal panel assembly 1s applied.

As 1llustrated in the drawings, the liquid crystal panel
assembly 100 1n accordance with an exemplary embodiment
of the present mvention includes a liquid crystal panel 10, a
backlight module 20 to wrradiate light to the liquid crystal
panel 10, and a housing 30.

The liguid crystal panel 10 may be one of various types
of liquid crystal panels, which has a pair of substrates
arranged 1n a minutely spaced-apart relation to each other, a
liguid crystal interposed in a space between the pair of
substrates, etc.

The backlight module 20 1s provided with at least one
light emitting diode (LED) light source 21, a light guide
plate 22 to guide light from the LED light source 21, a
diffusing plate 23 to diffuse light from the light guide plate
22 to the liquid crystal panel 10, and a reflecting plate 24
arranged at a rear side of the light guide plate 22.

The LED light source 21 includes a circuit board 21a, and
a plurality of LEDs 21b mounted on the circuit board 21a.
The respective LEDs 21b 1rradiate light 1n a lateral direction
of the light guide plate 22, the light guide plate 22 leads light
from the respective LEDs 21b to the diffusing plate 23, and
the diffusing plate 23 difluses light conveyed from the light
guide plate 22 to the liquid crystal panel 10. The reflecting
plate 24, which 1s arranged at an opposite surface to a light
emitting surface of the light guide plate 22, reflects and
guides light led onto the opposite surface of the light guide
plate 22 toward the diflusing plate 23.

According to an exemplary embodiment of the present
invention, the LED light source 21 1s configured, such that
as 1llustrated 1n FIGS. 2 and 3, a pair of LED light sources
are arranged at both ends, e.g., upper and lower ends, of the
light guide plate 22, respectively, thereby uniformly con-
veying light all over the light guide plate 22.

However, the present invention does not limit the number
and the arrangement ol the LED light source 21. For
instance, mnstead of arranging the pair of LED light sources
21 at both ends of the light guide plate 22 as illustrated 1n
FIGS. 2 and 3, a single LED light source (not shown) can be
arranged at the middle of the backlight module 20.

Also, a condensing sheet 25 i1s interposed between the
diffusing plate 23 and the liquid crystal panel 10. The
condensing sheet 235 functions to condense light diffused by
the diffusing plate 23 1nto an 1mage area of the liquid crystal
panel 10, like, e.g., a prism sheet, a high brightness film, eftc.

If a prism sheet 1s used as the condensing sheet 25, 1t does
not transmit an S wave, thereby reducing a light efliciency
even though a P wave 1s transmitted. Thus, a high brightness
f1lm such as a dual brightness-enhanced film (DBEF) may be
used as the condensing sheet 25.

Such a high brightness film, as an 1mproved reflective
polarizer to reduce a loss of light as generated in the prism
sheet, converts a direction of an S wave component into the
same direction as that of a P wave component to reduce a
loss of the S wave, thereby increasing a brightness.

The housing 30 1s arranged to surround the liquid crystal
panel 10 and the backlight module 20, either contacting with
or being adjacent to but without contacting with the LED
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6

light source 21 of the backlight module 20 at a portion
thereof. The housing 30 includes a front housing part 31
formed to expose an effective display area of a screen of the
liquid crystal panel 10 to the outside, and a rear housing part
32 arranged behind the front housing part 31.

The front housing part 31 has an opening 31a to expose
the effective display area of the screen of the liquid crystal
panel 10 to the outside.

The rear housing part 32 1s mounted at a rear side of the
backlight module 20, so that it 1s arranged to be either in

contact or adjacent to, but not being 1n contact with the LED
light source 21 of the backlight module 20 (see FIGS. 4 and

5).

The rear housing part 32 1s formed of a thermal-conduc-
tive material such as Al, Zr-electroplated steel, Cu, graphite,
thermal-conductive plastic, etc. so as to facilitate an emis-
sion of heat of high temperature generating from the LED
light source 21 therethough.

The rear housing part 32 may be configured 1n a shape to
surround the LED light source 21 to more facilitate the
emission of the heat of high temperature generating from the
LED light source 21.

Referring to FIG. 4, the front and the rear housing parts
31 and 32 are interconnected by a frame-shaped connecting
bracket 33. A driving circuit board 15 for liquid crystal 1s
disposed between the connecting bracket 33 and the front
housing part 31, and connected to the liquid crystal panel 10
through a flexible board 14 to drive and control a pixel
capacity of the liquid crystal panel 10.

Similarly to the rear housing part 32, the connecting
bracket 33 1s formed of a thermal-conductive material.

The LCD apparatus 200 in accordance with another
exemplary embodiment of the present invention includes a
liquid crystal panel assembly 100 as described above, and a
frame 40 to which the liquid crystal panel assembly 100 1s
mounted.

The frame 40 1s provided with a front frame part 41 to
which the liquid crystal panel 10 1s mounted to expose an
ellective display area of the screen thereof to the outside, and
a rear frame part 42 mounted at a rear side of the liquid
crystal panel assembly 100.

The front frame part 41 has an opening 41a corresponding,
to the opening 31a of the front housing part 31 so as to
expose the eflective display area of the screen of the liquid
crystal panel 10 to the outside.

The rear frame part 42 1s 1n contact with the rear housing
part 32 which 1s 1n contact with the LED light source 21 of
the liquid crystal panel assembly 100.

The rear frame part 42 1s formed of a thermal and
clectric-conductive material such as Al, Zr-electroplated
steel, Cu, etc.

The rear frame part 42 at an mner side thereof may have
a contact part 42a to be in contact with and support the rear
housing part 32 of the liquid crystal panel assembly 100.
With the rear frame part 42 and the rear housing part 32
being in contact with each other, the heat of high tempera-
ture generating from the LED light source 21 can be more
cllectively emitted to the outside through the rear frame part
42 and the rear housing part 32.

Between the rear frame part 42 and the rear housing part
32 1s mterposed a controller 50. The controller 50 1ncludes
a power supply to control a supply of electric power, an
inverter, a main control board to control all sorts of con-
trolling and driving signals for the LCD apparatus 200, all
sorts of electric elements and sensors, etc., which are not
shown 1n the drawings, and controls a whole operation of the

LCD apparatus 200.
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As previously noted, being formed of the thermal and
clectric-conductive material such as Al, Zr-electroplated
steel, Cu, etc, and arranged behind the controller 50, the rear
frame part 42 also has an electromagnetic wave shield
function which eflectively intercepts electromagnetic waves
generating from the controller 30 during the operation.

According to the exemplary embodiments of the present
invention as described above, the rear housing part 32 and/or
the rear frame part 42 are formed of the thermal-conductive
material. Accordingly, the heat of high temperature gener-
ating from the LED light source 21 can be more eflectively
emitted to the outside, thereby reducing a heating tempera-
ture of the LED light source 21. Thus, the display quality of
the liquid crystal panel assembly and the LCD apparatus as
well as the brightness of the LED light source 21 can be
enhanced.

Further, according to the exemplary embodiments of the
present invention, as the heat generating from the LED light
source 21 1s eflectively emitted to the outside as described
above, the liquid crystal panel assembly and the LCD
apparatus can minimize the consumption of electric power,
thereby maximizing the energy efliciency.

Also, according to the exemplary embodiments of the
present invention, the liquid crystal panel assembly and the
LCD apparatus 1s configured, such that a structure of emut-
ting the heat from the LED light source 21 1s simplified as
described above. Accordingly, the liquid crystal panel
assembly and the LCD apparatus can be embodied to have
a more-compacted size.

Also, according to the exemplary embodiments of the
present invention, the rear frame part 42 1s formed of the
thermal and electric-conductive material so as to intercept
the electromagnetic waves generating from the controller
50. Accordingly, the LCD apparatus does not need a separate
clectromagnetic wave shield structure.

Although a few exemplary embodiments of the present
invention have been generally shown and described, 1t will
be appreciated by those skilled 1in the art that changes may
be made 1n these exemplary embodiments without departing,
from the principles and spirit of the mnvention, the scope of
which 1s defined in the appended claims and their equiva-
lents.

What 1s claimed 1s:

1. A liguid crystal panel assembly comprising:

a liquid crystal panel;

a backlight module [having at least one] arranged adja-
cent to the liquid crystal panel, the backlight module
COmprising.

a light guide plate configured to guide light, and

a light emitting diode (LED) light source [which irradi-
ates light to the liquid crystal panel and a light guide
plate which guides light from the at least one LED light
source] arranged at an end of the light guide plate, the
LED light source configured to irradiate light in a
lateral direction of the light guide plate; [and]

a housing [which surrounds] arranged to surround the
liquid crystal panel and the backlight module, tie
housing comprising a front housing and a rear hous-
ing,

a frame-shaped connecting bracket disposed between the
front housing and the rear housing;

a frame arranged to be in contact with the housing; and

a driving circuit board connected to the liquid crystal
panel through a flexible board and disposed between
the frame-shaped connecting bracket and the front
housing,
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wherein [at least a portion of] the housing is formed of a
thermal-conductive matenal,

wherein the LED light source comprises a circuit board

and a plurality of light emitting diodes (LEDs) mounted
on the circuit board, and

wherein the housing is arranged to be in contact with [a}
the circuit board of the [at least one] LED light source

so that heat is transmitted from the circuit board [of the
at least one LED light source] to the housing.
2. The liquid crystal panel assembly as claimed 1n claim

wherein [the housing comprises a front housing and a rear
housing, and] the rear housing is formed of the thermal-
conductive material.

3. The liguid crystal panel assembly as claimed 1n claim

wherein at least a portion of the rear housing near the [at
least one] LED light source is formed of the thermal-
conductive material.

4. The liquid crystal panel assembly as claimed 1n claim

wherein [the housing comprises a front housing and a rear
housing, and] the rear housing is arranged to be in
contact with the circuit board of the [at least one] LED

light source so that heat 1s transmitted from the circuit

board [of the lat least one LED light source] to the rear

housing.

5. The liguid crystal panel assembly as claimed 1n claim

wherein the rear housing 1s arranged to be in indirect
contact with the circuit board of the [at least one] LED
light source so that heat 1s transmitted from the circuit
board [of the lat least one LED light source] to the rear
housing.
6. A liquid crystal panel assembly comprising:
a liguid crystal panel;
a backlight module [having at least one] arranged adja-
cent to the liquid crystal panel and comprising:
a light guide plate configured to guide light; and
a light emitting diode (LED) light source [which irra-
diates light to the liquad crystal panel and a light
guide plate which guides light from the at least one
LED light source] arranged at an end of the light
guide plate, the light source configured to irradiate
light in a lateral direction of the light guide plate;
[and]
a front housing and a rear housing which surround the
liquid crystal panel and the backlight modulel.];
a frame-shaped connecting bracket disposed between the
front housing and the rear housing;
a frame arranged to be in contact with the vear housing;
and
a driving circuit board connected to the liquid crystal
panel through a flexible board and disposed between
the frame-shaped comnnecting bracket and the front
housing,
wherein at least a portion of the rear housing near the [at
least one] LED light source is formed of a thermal-
conductive material,
wherein the LED light source comprises a circuit board
and a plurality of light emitting diodes (LEDs) mounted
on the circuit board, and
wherein the rear housing 1s arranged to be 1n contact with
[a] the circuit board of the [at least one] LED light
source so that heat 1s transmitted from the circuit board
[of the at least one LED light source] to the rear
housing.
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7. The liquid crystal panel assembly as claimed in claim

6,
wherein the rear housing 1s arranged to be 1n indirect

contact with the circuit board of the [at least one] LED
light source so that heat 1s transmitted from the circuit
board [of the lat least one LED light source] to the rear
housing.

8. A liquid crystal panel assembly comprising:

a liquid crystal panel;

a frame to which the liquid crystal panel 1s mounted,
wherein [a least a portion of] the frame is formed of a
first thermal-conductive matenal;

a backlight module [having at least one] arranged adja-
cent to the liquid crystal panel and comprising:

a light guide plate configured to guide light; and

a light emitting diode (LED) light source [which irradi-
ates light to the liquid crystal panel and a light guide
plate which guides light from the at least one LED light
source] arranged at an end of the light guide plate, the
light source configured to irradiate light in a lateral
dirvection of the light guide plate; and

a housing [which surrounds] arranged to surround the
liquid crystal panel and the backlight module, wherein
the housing comprising a front housing and a rear
housing;

a frame-shaped connecting bracket disposed between the
front housing and the rear housing; and

a driving circuit board connected to the liquid crystal
panel through a flexible board and disposed between
the frame-shaped connecting bracket and the front
housing,

wherein at least a portion of the housing 1s formed of a
second thermal-conductive material,

whevrein the light source comprises a circuit board and a
plurality of light emitting diodes mounted on the circuit
board, and

wherein the housing is arranged to be in contact with [a]
the circuit board of the [at least one] LED light source
so that heat is transmitted from the circuit board [of the
at least one LED light source] to the housing.

9. The liquid crystal panel assembly as claimed in claim

8,
wherein [the housing comprises a front housing and a rear
housing, and] the rear housing is formed of the second
thermal-conductive material.
10. The liquid crystal panel assembly as claimed 1n claim
8,
wherein [the housing comprises a front housing and a rear
housing, and] at least a portion of the rear housing near
the [at least one] LED light source is formed of the
second thermal-conductive material.
11. The liquid crystal panel assembly as claimed 1n claim

8.
wherein [the housing comprises a front housing and a rear
housing, and] the rear housing is arranged to be in

10

contact with the circuit board [of the at least one LED

light source] so that heat is transmitted from the circuit

board [of the at least one LED light source] to the rear
housing.

d 12. The liqud crystal panel assembly as claimed 1n claim
11,

wherein the rear housing 1s arranged to be in indirect

contact with the circuit board [of the at least one LED

light source] so that heat is transmitted from the circuit

board of the [at least one LED light source] to the rear
housing.

13. The liguid crystal panel assembly as claimed in claim

I, further comprising:

a controller configured to control the dviving circuit board
and the backlight module.
14. The liquid crystal panel assembly as claimed in claim

1, wherein the driving civcuit board is disposed at a side of

the rear housing.

20 15. The liguid crystal panel assembly as claimed in claim
I, wherein the driving circuit board is disposed on the
frame-shaped connecting bracket.

16. A liguid crystal panel assembly comprising:
a liquid crystal panel;

25 a backlight module arranged adjacent to the liquid crystal
panel and comprising:

a light guide plate configured to guide light; and

a light emitting diode (LED) light source arranged at an
end of the light guide plate, the LED light source
configured to irradiate light in a lateral divection of the
light guide plate;

a housing which surrounds the liqguid crystal panel and
the backlight module, wherein the housing comprises a
rear housing arranged to surround a vear portion of the
liguid crystal panel and arranged to support the back-
light module, and a front housing arranged to surround
a front portion of the liquid crystal panel;

a frame-shaped connecting bracket disposed between the
front housing and the rear housing;

a frame arranged to be in contact with the vear housing;
and

a driving circuit boavd connected to the liquid crystal
panel through a flexible board and disposed between
the frame-shaped comnecting bracket and the front
housing,

wherein the rvear housing is formed of a thermal-conduc-
tive material,

wherein the LED light source comprises a circuit board
and a plurality of light emitting diodes (LEDs) mounted
on the circuit board, and

wherein the vear housing is arvanged to be in contact with
the cirvcuit board so that heat is transmitted from the
circuit board to the rear housing.
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