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(57) ABSTRACT

In a backlight assembly capable of increasing luminance and
preventing the breakage of an L. CD panel and an LCD
apparatus having the backlight assembly, the backlight
assembly includes a light generating part, a light controlling
part and a light condensing part. The light generating part
generates a light. The light controlling part controls the light
generated from the light generating part. The light condens-
ing part is integrally formed with the light controlling part so
as to condense the controlled light. Therefore, the light
condensing part is integrally formed with the light control-
ling part so as to increase luminance and to prevent the
breakage of the LCD panel and the warping of the reflective
polarizing film.
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LIQUID CRYSTAL DISPLAY APPARATUS

TECHNICAL FIELD

[0001] The present invention relates to a backlight assem-
bly and a liquid crystal display (LCD) apparatus having the
backlight assembly. More particularly, the present invention
relates to a backlight assembly capable of increasing lumi-
nance and endurance and an LCD apparatus having the
backlight assembly.

BACKGROUND ART

[0002] An information processing apparatus processes an
image data. A display apparatus converts the image data into
an optical image. Thus, a user may recognize the optical
image. Recently, the display apparatus has been developed
in accordance with a development of the information pro-
cessing apparatus.

[0003] A flat panel display apparatus has various charac-
teristics, for example, such as high luminance, high effi-
ciency, uniform luminance, long lifetime, thin thickness,
light weight and low cost and so on. The flap panel display
apparatus is also capable of a full-color and high resolution
display. The flat panel display apparatus has better display
quality than a cathode-ray tube (CRT) display apparatus.

[0004] A liquid crystal display (LCD) apparatus, that is
one of the flat display apparatuses, includes an LCD panel
having a color filter substrate, a thin film transistor (TFT)
substrate having electrodes thereon, and a liquid crystal
layer interposed between the color filter substrate and the
TFT substrate. In the LCD apparatus, an arrangement of
liquid crystal molecules are adjusted in response to an
electric field applied thereto, and thus a light transmittance
thereof may be changed to display an image.

[0005] The LCD panel does not emit a light by itself, but
the LCD panel receives an external light to display an image.
Thus, the LCD panel requires a backlight assembly that
provides the LCD panel with a light.

[0006] The conventional LCD apparatus includes an LCD
panel 100 and a backlight assembly disposed under the LCD
panel.

[0007] The backlight assembly includes a plurality of
lamps generating a light, and a reflecting plate that is
disposed under the lamps so as to reflect the light. A light
diffusion plate is disposed on the lamps, and the light
diffusion plate diffuses the light generated from the lamps so
that the diffused light has a uniform luminance. A diffusion
sheet is disposed on the light diffusion plate, and a bright-
ness enhancement sheet is disposed on the diffusion sheet. A
protection sheet is disposed on the brightness enhancement
sheet, and a reflective polarizing film is disposed on the
protection sheet. The diffused light passes through the
diffusion sheet 118, the brightness enhancement sheet, the
protection sheet and the reflective polarizing film so that the
light is guided into the LCD panel.

[0008] The reflective polarizing film transforms the light
supplied from the protection sheet to a polarized light so that
the polarized light passes through the LCD panel.

[0009] The LCD panel includes polarizers through which
a portion of the polarized light having a predetermined
direction passes.
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[0010] The polarizers having a thin film shape are dis-
posed on and under the LCD panel. As a thickness of the
LCD panel is decreased, the LCD panel may be fragile and
unstable.

[0011] Also, the brightness enhancement sheet disposed
under the reflective polarizing film may be folded and
warped to cause a defect of the LCD apparatus.

DISCLOSURE OF INVENTION

TECHNICAL PROBLEM

[0012] The present invention provides a backlight assem-
bly capable of increasing luminance and endurance.

[0013] The present invention also provides and L.CD appa-
ratus having the backlight assembly.

TECHNICAL SOLUTION

[0014] The backlight assembly in accordance with one
exemplary embodiment of the present invention includes a
light generating part, a light controlling part and a light
condensing part. The light generating part generates a light.
The light controlling part controls the light generated from
the light generating part. The light condensing part is
integrally formed with the light controlling part so as to
condense the controlled light.

[0015] The LCD apparatus in accordance with one feature
of the present invention includes an LCD panel and a
backlight assembly. The LCD panel includes an upper
substrate and a lower substrate combined with the upper
substrate to interpose a liquid crystal layer between the
upper and lower substrates. The backlight assembly includes
a lamp generating a light for the LCD panel, a light
controlling part controlling the light generated from the
lamp, and a light condensing part integrally formed on the
light controlling part to condense the light.

[0016] The LCD apparatus in accordance with another
feature of the present invention includes an LCD panel and
a backlight assembly. The LCD panel includes an upper
polarizer having a first polarizing axis, an upper substrate
disposed under the upper polarizer, a lower substrate com-
bined with the upper substrate so as to interpose a liquid
crystal layer between the upper and lower substrates, a lower
polarizer disposed under the lower substrate to have a
second polarizing axis that is substantially perpendicular to
the first polarizing axis, and a reflecting polarizing film
integrally formed under the second polarizer.

[0017] The backlight assembly includes a lamp generating
a light for the LCD panel, a light diffusion plate diffusing the
light generated from the lamp, a brightness enhancement
sheet integrally formed with the light diffusion plate so as to
condense the diffused light, a protection sheet disposed on
the brightness enhancement sheet so as to prevent the
breakage of the LCD panel, and a reflecting plate disposed
under the lamp so as to reflect the light generated from the
lamp into the light diffusion plate.

[0018] Therefore, the light condensing part is integrally
formed with the light controlling part so as to increase
luminance and to prevent the breakage of the LCD panel and
to prevent the warping of the reflective polarizing film.
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DESCRIPTION OF DRAWINGS

[0019] The above objects and other advantages of the
present invention will become more apparent by describing
in detail the preferred embodiments thereof with reference to
the accompanying drawings, in which:

[0020] FIG. 1 is a cross-sectional view illustrating an
LCD apparatus according to one exemplary embodiment of
the present invention;

[0021] FIG. 2 is a graph illustrating a beam profile of a
monitor having an edge-illumination type backlight assem-
bly according to one exemplary embodiment of the present
invention; and

[0022] FIG. 3 is a graph illustrating a beam profile of a
television receiver set having a direct-illumination type
backlight assembly according to one exemplary embodi-
ment of the present invention.

MODE FOR INVENTION

[0023] Hereinafter, the present invention will be explained
in detail.

[0024] FIG. 1 is a cross-sectional view illustrating an
LCD apparatus according to one exemplary embodiment of
the present invention.

[0025] Referring to FIG. 1, the LCD apparatus includes an
LCD panel 210 having a reflective polarizing film 200
disposed under the LCD panel 210, and a direct-illumination
type backlight assembly 220.

[0026] The LCD panel 210 includes a first polarizer 212
disposed on the LCD panel 210, and a second plarizer 214
disposed under the LCD panel 210. The polarizing film 200
is attached on the second polarizer 214 by an adhesive, so
that the polarizing film 200 and the second polarizer 214 are
combined with each other. Integrally forming by the adhe-
sive is referred to as Laminating'.

[0027] The second polarizer 214 disposed under the LCD
panel 210 transmits a portion of a light generated from the
direct-illumination type backlight assembly 220, which has
the same polarizing axis as a polarizing axis of the second
polarizer 214. The first polarizer 212 disposed on the LCD
panel 210 transmits a portion of the light passing through the
second polarizer 214 so that the light passing through the
first polarizer 212 has a first polarization axis that is different
from the second polarization axis of the second polarizer
214.

[0028] The reflective polarizing film 200 integrally
formed with the second polarizer 214 transmits a portion of
the light supplied from the second polarizer 214 into the
second polarizer 214. A polarizing axis of the reflective
polarizing film 200 is substantially the same as the second
polarizing axis. The reflective polarizing film 200 may
comprise a birefringence material.

[0029] The reflective polarizing film 200 reflects the
remaining portion of the light supplied from the second
polarizer 214 on an interface between the reflective polar-
izing film 200 and the second polarizer 214, so that the
polarizing axis of the reflected light is changed. The
reflected light having changed polarizing axis is then
reflected on another surface opposite to the interface to
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repeat the transmitting and reflecting processes. Therefore,
substantially all the light passes through the second polarizer
214.

[0030] The reflective polarizing film 200 is laminated with
the second polarizer 214 so as to prevent the breakage of the
LCD panel 210, thereby increasing stability of the LCD
panel 210.

[0031] The direct-illumination type backlight assembly
220 includes a lamp 222 generating a light, a light diffusion
plate 224, a brightness enhancement sheet 226, a protection
sheet 228 and a reflecting plate 230. The direct-illumination
type backlight assembly 220 may include a plurality of
lamps 222. The light diffusion plate 224 diffuses the light
generated from the lamp 222 so that the diffused light has a
uniform luminance. The brightness enhancement sheet 226
is integrally formed with the light diffusion plate 224 so as
to condense the diffused light. The protection sheet 228 is
disposed on the brightness enhancement sheet 226 so as to
prevent the breakage of the LCD panel 210 by the brightness
enhancement sheet 226. The reflecting plate 230 is disposed
under the lamp 222 so as to reflect the light generated from
the lamp 222 toward the light diffusion plate 224.

[0032] The brightness enhancement sheet 226 is integrally
formed with the light diffusion plate 224 having an adhesive
layer 232 between the brightness enhancement sheet 226
and the light diffusion plate 224. The brightness enhance-
ment sheet 226 is disposed on the light diffusion plate 224.
The adhesive layer 232 comprises an adhesive material, for
example, such as an acryl resin, a polyester resin, etc.

[0033] The brightness enhancement sheet 226 is integrally
formed with the light diffusion plate 224. The LCD appa-
ratus does not have a separated diffusion sheet, which a
conventional LCD apparatus has, but instead the LCD
apparatus of the exemplary embodiment of the present
invention has the integrally formed light diffusion plate 224.
The brightness enhancement sheet 226 is laminated on the
light diffusion plate 224 having the adhesive layer 232
between the brightness enhancement sheet 226 and the light
diffusion plate 224.

[0034] The brightness enhancement sheet 226 laminated
on the light diffusion plate 224 has advantageous in pre-
venting the warping of a sheet, for example, the protection
sheet 228, the brightness enhancement sheet 226, etc.

[0035] Films having polycarbonates are adhered to the
surfaces of a conventional reflective polarizing film to
prevent the conventional reflective polarizing film from
folding and warping because the reflective polarizing film is
thin.

[0036] When the polycarbonate films are adhered to the
surfaces of the conventional reflective polarizing film dis-
posed on the protecting sheet and the brightness enhance-
ment sheet, the thickness of the reflective polarizing film is
increased. The conventional reflective polarizing film hav-
ing increased thickness presents the protection sheet and the
brightness enhancement sheet from folding or warping. The
thickness of the conventional reflective polarizing film also
increases size and weight of a conventional LCD apparatus.

[0037] When the reflective polarizing film 200 is lami-
nated with the second polarizer 214, the brightness enhance-
ment sheet 226 may be warped by the reflective polarizing
film 200.
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[0038] In order to prevent the warping of the bright
enhancement sheet 226, the brightness enhancement sheet
226 is laminated with the light diffusion plate 224.

[0039] The brightness enhancement sheet 226 is laminated
with the light diffusion plate 224 so that the diffusion sheet,
which the conventional LCD apparatus has, may be omitted
from the LCD apparatus according to the exemplary
embodiment of the present invention.

[0040] A lamp is disposed on a sidewall of an edge-
illumination type backlight assembly so that a light guide
plate guiding a light generated from the lamp into an LCD
panel and the diffusion sheet diffusing the guided light is
necessary to the edge-illumination type backlight assembly.

[0041] The lamp 222 of the direct-illumination type back-
light assembly is disposed under the LCD panel so that the
light guide plate guiding a light into the LCD panel 210 may
be omitted, and the direct-illumination type backlight
assembly includes the light diffusion plate 224 on the lamp
222.

[0042] The light generated from the direct-illumination
type backlight assembly has more uniform luminance than
the light generated from the edge-illumination type back-
light assembly. Therefore, the diffusion sheet that serves as
an additional diffusion may be omitted.

[0043] The LCD apparatus in accordance with the exem-
plary embodiment of the present invention is operated as
follows.

[0044] When the lamp 222 of the direct-illumination type
backlight assembly 220 is turned on, substantially all of the
light generated from the lamp 222 is incident into the light
diffusion plate 224, and the remaining portion of the light
generated from the lamp 222 is reflected on the reflecting
plate 230 toward the light diffusion plate 224.

[0045] The light diffusion plate 224 then changes lumi-
nance of the light so as to increase viewing angle.

[0046] The changed light from the light diffusion plate 224
is then incident into the brightness enhancement sheet 226
laminated with the light diffusion plate 224 by the adhesive
layer 232. A portion of the light incident into the brightness
enhancement sheet 226 in a direction different from a
direction perpendicular to the light diffusion plate 224 is
then refracted into the direction perpendicular to the light
diffusion plate 224 so that the light having the direction
perpendicular to the light diffusion plate 224 is guided
toward the LCD panel 210 through the protection sheet 228.

[0047] A portion of the light that is guided toward the LCD
panel 210 having a polarization axis substantially the same
as the second polarization axis of the second polarizer 214
then passes through the reflective polarizing film 200 lami-
nated with the second polarizer 214. The remaining portion
of the light guided toward the LCD panel 210 having a
polarization axis different from the second polarization axis
of the second polarizer 214 is reflected on the interface
between the reflective polarizing film 200 and the second
polarizer 214. The reflected light is then reflected again on
another surface opposite to the interface so as to repeat the
transmitting and reflecting processes. Therefore, substan-
tially all the light passes through the second polarizer 214.

[0048] The second polarizer 214 transmits the portion of
the light having the polarization axis substantially the same
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as the second polarization axis of the second polarizer 214.
The light from the second polarizer 214 then passes through
the liquid crystal layer. The light from the liquid crystal layer
is then incident into the first polarizer 212.

[0049] Liquid crystal of the liquid crystal layer varies
arrangement in response to an electric field applied thereto,
and thus an amount of the light supplied to the first polarizer
212 is changed to display an image on the LCD panel 210.

[0050] The brightness enhancement sheet 226 includes a
prism shape. The ridge that is the upper portion of the
brightness enhancement sheet 226 has a round shape having
a radius of no more than about 10 pm. Alternatively, the
protection sheet 228 may be omitted.

[0051] FIG. 2 is a graph illustrating a beam profile of a
monitor having an edge-illumination type backlight assem-
bly according to one exemplary embodiment of the present
invention. The horizontal axis represents a luminance
detected on the light guide plate and the vertical axis
represents a viewing angle with respect to a direction
perpendicular to the light guide plate.

[0052] Referring to FIG. 2, when the edge-illumination
type backlight assembly didn’t have the diffusion sheet or
the brightness enhancement sheet, the edge-illumination
type backlight assembly had a low luminance on the light
guide plate in the direction perpendicular to the light guide
plate as shown in graph ‘a’. When the edge-illumination
type backlight assembly included the diffusion sheet, the
edge-illumination type backlight assembly had increased
luminance in the direction perpendicular to the light guide
plate as shown in graph ‘b’. When the edge-illumination
type backlight assembly included both of the diffusion sheet
and the light diffusion plate disposed on the diffusion sheet,
the edge-illumination type backlight assembly had a higher
luminance as shown in graph ‘c’ than the increased lumi-
nance corresponding to graph ‘b’ in a direction perpendicu-
lar to the light guide plate.

[0053] FIG. 3 is a graph illustrating a beam profile of a
television receiver set having a direct-illumination type
backlight assembly according to one exemplary embodi-
ment of the present invention. The horizontal axis represents
a luminance on the light guide plate and the vertical axis
represents a viewing angle with respect to a direction
perpendicular to the light guide plate.

[0054] Referring to FIG. 3, when the direct-illumination
type backlight assembly didn’t have the diffusion sheet or
the brightness enhancement sheet, the direct-illumination
type backlight assembly had a low luminance on the light
guide plate in the direction perpendicular to the light guide
plate as shown in graph ‘d’. When the direct-illumination
type backlight assembly included the diffusion sheet, the
direct-illumination type backlight assembly had a slightly
increased luminance in the direction perpendicular to the
light guide plate as shown in graph ‘e’. A difference between
the low luminance corresponding to graph ‘d’ and the
luminance corresponding to graph ‘e’ of the direct-illumi-
nation type backlight assembly was smaller than a difference
between the low luminance corresponding to graph ‘a” and
the increased luminance corresponding to graph ‘b’ of the
edge-illumination type backlight assembly. The difference
between the low luminance corresponding to graph ‘d’ and
the slightly increased luminance corresponding to graph ‘e’
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of the direct-illumination type backlight assembly was neg-
ligible. When the direct-illumination type backlight assem-
bly included the brightness enhancement sheet, and the
diffusion sheet is omitted, the direct-illumination type back-
light assembly had a higher luminance corresponding to
graph ‘f” in the direction perpendicular to the light guide
plate than the low luminance corresponding to graph ‘d” and
the slightly increased luminance corresponding to graph ‘e’.

[0055] Therefore, the direct-illumination type backlight
assembly generates the light having higher luminance in the
vertical direction than a light generated from the edge-
illumination type backlight assembly. That is, the direct-
illumination type backlight assembly generates a more dif-
fused light on the light guide plate, thereby supplying a light
having more uniform luminance without the diffusion sheet.

[0056] Hence, the backlight assembly according to the
exemplary embodiment of the present invention includes the
light diffusion plate 224 laminated with the brightness
enhancement sheet 226.

INDUSTRIAL APPLICABILITY

[0057] As described above, the LCD apparatus includes a
reflective polarizing film laminated with a lower polarizer
disposed under the LCD panel, and a light diffusion plate
laminated with the brightness enhancement sheet.

[0058] Therefore, the reflective polarizing film is lami-
nated with the LCD panel so as to prevent the breakage of
the LCD panel and to increase a stability of the LCD panel.

[0059] In addition, the light diffusion plate is laminated
with the brightness enhancement sheet so as to prevent the
brightness enhancement sheet from folding or warping,
thereby increasing the luminance.

[0060] Furthermore, the diffusion sheet may be omitted so
as to decrease weight and the thickness of the LCD appa-
ratus having the backlight assembly.

[0061] This invention has been described above with
reference to the aforementioned embodiments. It is evident,
however, that many alternative modifications and variations
will be apparent to those having skills in the art in light of
the foregoing description. Accordingly, the present inven-
tion embraces all such alternative modifications and varia-
tions as fall within the spirit and scope of the appended
claims.

1. A backlight assembly comprising:
a light generating part that generates a light;

a light controlling part that controls the light generated
from the light generating part; and

a light condensing part integrally formed with the light
controlling part so as to condense the controlled light.
2. The backlight assembly of claim 1, further comprising
an adhesive layer disposed between the light controlling part
and the light condensing part so as to laminate the light
condensing part with the light controlling part.
3. The backlight assembly of claim 2, wherein the adhe-
sive layer comprises an acryl resin or a polyester resin.
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4. The backlight assembly of claim 1, wherein the light
controlling part comprises a light diffusion plate diffusing
the light, and the light condensing part comprises a bright-
ness enhancement sheet that condenses the light.

5. The backlight assembly of claim 4, wherein the bright-
ness enhancement sheet comprises a prism shape including
a rounded ridge.

6. An LCD apparatus comprising;

an LCD panel including an upper substrate, a lower
substrate and a liquid crystal layer interposed between
the upper and lower substrates; and

a backlight assembly including a lamp that generates a
light for the LCD panel, a light controlling part that
controls the light generated from the lamp, and a light
condensing part integrally formed on the light control-
ling part so as to condense the light.

7. The LCD apparatus of claim 6, further comprising an
adhesive layer disposed between the light controlling part
and the light condensing part so as to laminate the light
condensing part with the light controlling part.

8. The LCD apparatus of claim 6, wherein the LCD panel
further comprises a polarizer disposed under the lower
substrate to transmit a portion of the light generated from the
backlight assembly, and a reflective polarizing film inte-
grally formed under the polarizer to transmit a portion of the
light and to reflect a remaining portion of the light.

9. An LCD apparatus comprising:

an LCD panel including an upper polarizer having a first
polarizing axis, an upper substrate disposed under the
upper polarizer, a lower substrate combined with the
upper substrate so as to interpose a liquid crystal layer
between the upper and lower substrates, a lower polar-
izer disposed under the lower substrate to have a
second polarizing axis that is substantially perpendicu-
lar to the first polarizing axis, and a reflecting polariz-
ing film integrally formed under the lower polarizer;
and

a backlight assembly including a lamp that generates a
light for the LCD panel, a light diffusion plate diffusing
the light generated from the lamp, a brightness
enhancement sheet integrally formed with the light
diffusion plate so as to condense the diffused light, a
protection sheet disposed on the brightness enhance-
ment sheet so as to prevent the breakage of the LCD
panel, and a reflecting plate disposed under the lamp so
as to reflect the light generated from the lamp into the
light diffusion plate.

10. The LCD apparatus of claim 9, further comprising a
first adhesive layer disposed between the reflecting polariz-
ing film and the lower polarizer so as to laminate the
reflecting polarizing film with the lower polarizer.

11. The LCD apparatus of claim 9, further comprising a
second adhesive layer disposed between the brightness
enhancement sheet and the light diffusion plate so as to
laminate the brightness enhancement sheet with the light
diffusion plate.



patsnap

TREBHR(OF) BRETREKE
[F(2E)F US20060114369A1 [ (r&)B 2006-06-01
BiES US10/541897 RiEH 2004-02-12

ARIFRE(ERR)AGE) Fisk
EBYUNG WOONG

B (E R AGR) Z U
& RWOONG

HARBEINRAGF) =Z2HF, CO., LTD.

FRIRBAA LEE JEONG HWAN
HAN BYUNG WOONG

REBAA LEE, JEONG-HWAN
HAN, BYUNG-WOONG

IPCH &= GO02F1/1335 F21Vv8/00 G02B6/00 GO2F1/13357

CPCH¥E= G02B6/0051 G02B6/0053 G02F1/133536 G02F1/13362 G02F2001/133607

5% 1020030010252 2003-02-19 KR

SNERaE Espacenet USPTO

BEGR) 226
AL IR B SRR B 1L COMMRBMB ML A M EE ZE HAHH

LCDRES , REHAAAEAT LTS , KBHHHNEHBS. * /\/\/\/\/\/\/\/\/\/\/\/\/\/\ 0
PO T AR, KIBEIE A RN LRI, BREBSE 290
RIBHDOBATR , UERESEE, Bt , RABS SHEHES 22 v
B | USSR 05 ELCOEARM R E M K S RIRAE A ] / 4



https://share-analytics.zhihuiya.com/view/cb0bfb1e-09e4-4409-b42e-b12365234d52
https://worldwide.espacenet.com/patent/search/family/036566990/publication/US2006114369A1?q=US2006114369A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220060114369%22.PGNR.&OS=DN/20060114369&RS=DN/20060114369

