(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau
(43) International Publication Date
27 August 2015 (27.08.2015)

(10) International Publication Number

PO

PCT

(51) International Patent Classification:
G02F 1/1333 (2006.01)

WO 2015/126067 Al

(74) Agent: SELIM INTELLECTUAL PROPERTY LAW
FIRM; 10F and 1IF, Taewoo Bldg., 285, Gangnam-daero,
Seocho-gu, Seoul 137-862 (KR).

(21) International Application Number:

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
International Filing Date:
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
23 January 20 15 (23.01 .2015)
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
English
Filing Language:
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KZ,
English
Publication Language:
LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, MK,
MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA,
Priority Data:
PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD,
61/943,640
24 February 2014 (24.02.2014)
US
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
10-2014-0072403 13 June 2014 (13.06.2014)
KR
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
Applicant: SAMSUNG ELECTRONICS CO., LTD.
[KR/KR]; 129, Samsung-ro, Yeongtong-gu, Suwon-si, (84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
Gyeonggi-do 443-742 (KR).
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
Inventors: JANG, Hyo Jae; 13, Saemmulteo-gil, GangTZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
neung-si, Gangwon-do 210-920 (KR). PARK, Chan
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
Hong; 110, Daran-ro, Dongan-gu, Anyang-si, Gyeonggi-do
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
43 1-729 (KR). BANG, Jeong Ho; 17, DongnimmungongLV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
won-gil, Seodaemun-gu, Seoul 120-796 (KR). LEE, Jong
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
Myung; 14, Dongjak-daero 35a-gil, Dongjak-gu, Seoul
GW, KM, ML, MR, NE, SN, TD, TG).
156-090 (KR). JEONG, Sun Weon; 93, Hanbora 2-ro, GiPublished:
heung-gu, Yongin-si, Gyeonggi-do 446-759 (KR). CHOI,
with international search report (Art. 21(3))
Hyeong
Sik;
61-14,
Suyeong-ro,
Bongdam-eup, —
Hwaseong-si, Gyeonggi-do 445-896 (KR).
PCT/KR20 15/000742

(22)
(25)
(26)
(30)

(71)

(72)

(54) Title: DISPLAY APPARATUS

o
124b( 124)

o

o

(57) Abstract: Disclosed herein is a display apparatus that reduces a magnitude of a tension applied to a flexible PCB when a dis play panel is provided with a curved surface, and prevents damage of a driving chip. The display apparatus in accordance with exem
plary embodiments includes a display panel configured to display an image, a source printed circuit board configured to control the
display panel, and a flexible PCB that connects the display panel and the source printed circuit board. A length of at least one side
edge of the flexible PCB is formed longer than a minimum length from the display panel to the source printed circuit board.

Description
Title of Invention: DISPLAY APPARATUS
Technical Field
[1]

Exemplary embodiments relate to a display apparatus.

Background Art
[2]

A display apparatus is an apparatus that visually displays data information such as
characters, figures, and the like. The display apparatus includes a liquid crystal display
device and a driving circuit that drives the liquid crystal display device. The liquid
crystal display device is a passive optical device that does not emit light by itself.
Therefore, the liquid crystal display device may display an image using a backlight
unit attached to a rear surface of the liquid crystal display device.

[3]

In recent years, a related art curved display device having a curvature that is changed

while proceeding in both right and left directions with respect to a center portion

thereof has been used. When the related art display apparatus is formed with a curved
surface, information displayed by the display apparatus can be recognized by people

within a broad range regardless of directions.
[4]

The related art display apparatus includes a display panel on which an image is

formed, a source printed circuit board that controls the display panel, and a flexible
printed circuit board (PCB) that connects the display panel and the source printed
circuit board. In the flexible PCB, a driving chip may be mounted. A bottom chassis in
which a backlight unit is positioned may be provided on the rear side of the display

panel.
[5]

The related art display panel is connected to one side of the flexible PCB, and the

source printed circuit board is connected to the other side thereof. Therefore, when the

flexible PCB is bent, the source printed circuit board may be positioned on the rear
side of the related art display panel.

Disclosure of Invention

Technical Problem
[6]

Disclosed herein is a display apparatus that reduces a magnitude of a tension applied
to a flexible PCB when a display panel is provided with a curved surface, and prevents

damage of a driving chip.

Solution to Problem
[7]

In accordance with one aspect of an exemplary embodiment, a display apparatus

includes: a display panel configured to display an image; a source printed circuit board

configured to control the display panel; and a flexible printed circuit board (PCB) that
connects the display panel and the source printed circuit board, wherein a width of an

upper end portion or a lower end portion of the flexible PCB is longer than a width of a
center portion of the flexible PCB.
[8]

A driving chip may be disposed in the flexible PCB at a position biased to one of the
source printed circuit board side and the display panel side and offset from a center

portion of the flexible PCB.
[9]

Also, the driving chip may be disposed at the position biased to the source printed

circuit board side and offset from the center of the flexible PCB, and disposed on a rear
side of the display panel when the flexible PCB is bent.
[10]

Also, a plurality of source printed circuit boards may be provided.

[11]

Also, a cut portion incised toward an inner side of the flexible PCB may be disposed

on at least one side of the flexible PCB.
[12]

Also, the flexible PCB may be provided so as to incline in a direction oblique with

respect to one side end portion of the display panel or one side end portion of the
source printed circuit board.
[13]

Also, when the plurality of source printed circuit boards are provided, an oblique

direction of the flexible PCB connected to one source printed circuit board may be
different from an oblique direction of the flexible PCB connected to the other source
printed circuit board.
[14]

Also, the flexible PCB may include a first portion connected to one of the display

panel and the source printed circuit board, a second portion connected to the other of
the display panel and the source printed circuit board, and a connection portion which
connects the first portion and the second portion.
[15]

Also, the first portion may extend away from one side end of the connection portion

in a first direction, and the second portion may extend away from the other side end of

the connection portion in a second direction.
[16]

Also, a bottom chassis may be disposed on a rear side of the display panel, and the

flexible PCB may be bent so that the source printed circuit board is disposed on a rear
side of the bottom chassis.
[17]

Also, when the flexible PCB is bent so as to wrap a part of the bottom chassis, the

driving chip mounted in the flexible PCB may be disposed so as not to be interfered
with by edges of the bottom chassis.
[18]

Also, when the flexible PCB is bent so as to wrap the part of the bottom chassis, the

driving chip mounted in the flexible PCB may be disposed on the rear side of the
display panel.
[19]

Also, when the flexible PCB is bent so as to wrap the part of the bottom chassis, the

driving chip mounted in the flexible PCB may be disposed on a front side on which the
display panel is disposed.
[20]

Also, a top chassis for fixing a front side of the display panel may be disposed on the

front side of the display panel.
[21]

Also, a plurality of flexible PCBs may be provided, and a separation member may be

positioned between the flexible PCBs adjacent to each other to support the top chassis.
[22]

In accordance with another aspect of the exemplary embodiments, a display

apparatus includes: a display panel that is bent so as to have a predetermined curvature;

a source printed circuit board configured to control the display panel; and a flexible
printed circuit board (PCB) that connects the display panel and the source printed
circuit board, and the flexible PCB includes a driving chip mounted at a position
biased to the source printed circuit board side or the display panel side and offset from
a center portion of the flexible PCB, wherein a part of at least one side edge of the
flexible PCB extends in a direction oblique with respect to one end portion of the
display panel.
[23]

Here, a plurality of source printed circuit boards may be provided.

[24]

Also, a cut portion may be disposed on the at least one side edge of the flexible PCB.

[25]

Also, the flexible PCB may be disposed so as to incline in a direction oblique with

respect to one side end portion of the display panel or one side end portion of the
source printed circuit board.
[26]

In accordance with still another aspect of the exemplary embodiments, a display

apparatus includes: a bendable display panel; a plurality of source printed circuit

boards configured to control the display panel; a plurality of flexible printed circuit
boards (PCBs) that connect one side of the bendable display panel and one side of the
source printed circuit boards; and a bottom chassis that includes a backlight unit and is

disposed on a rear side of the bendable display panel, wherein a cut portion in which at
least a part of the respective flexible PCBs is incised is disposed on at least one side of
the respective flexible PCBs.
[27]

A driving chip may be disposed in each of the flexible PCBs and mounted at a
position biased to the source printed circuit boards side or the bendable display panel
side and offset from a center portion of the respective flexible PCBs.

[28]

Also, when the flexible PCBs are bent, the driving chip may be positioned on a rear
side of the bendable display panel.

[29]

Also, the flexible PCBs may be disposed so as to incline in a direction oblique with

respect to one side end portion of the bendable display panel or one side end portion of
the source printed circuit boards.
[30]

In accordance with yet another aspect of the exemplary embodiments, a display

apparatus includes: a bendable display panel; a source printed circuit board configured
to control the bendable display panel; and a flexible printed circuit board (PCB) that

connects the bendable display panel and the source printed circuit board, wherein a cut
portion in which at least a part of the flexible PCB is incised is disposed on at least one

side of the flexible PCB.

Advantageous Effects of Invention
[31]

Exemplary embodiments may provide a display apparatus that can prevent damage
of a flexible PCB. According to the exemplary embodiments, when a display panel is
formed with a curved surface, it is possible to prevent the flexible PCB from being torn
by a tension applied to the flexible PCB. In addition, when the flexible PCB is bent, it
is possible to prevent damage of a driving chip by the edges of a bottom chassis or the

like.

Brief Description of Drawings
[32]

FIG. 1 is a perspective view showing a display apparatus in accordance with an

exemplary embodiment;
[33]

FIG. 2 is a view showing an example of a viewing angle of a display apparatus in ac

cordance with an exemplary embodiment;
[34]

FIGS. 3A and 3B are perspective views showing a display apparatus in accordance

with another exemplary embodiment;
[35]

FIG. 4 is an exploded perspective view showing a display module applied to a

display apparatus in accordance with an exemplary embodiment;
[36]

FIG. 5 is a schematic view showing a state of a display module in accordance with an

exemplary embodiment, when viewed from the side;
[37]

FIG. 6 is a view showing a state in which a flexible PCB of FIG. 4 is bent;

[38]

FIG. 7 is a schematic view showing a state of a display panel to which a flexible PCB

in accordance with an exemplary embodiment is applied, when viewed from the

bottom;
[39]

FIG. 8 is a view showing a flexible PCB in accordance with an exemplary em

bodiment;
[40]

FIG. 9 is a view showing a display module to which a flexible PCB in accordance

with another exemplary embodiment; and
[41]

FIG. 10 is a view showing a portion C of FIG. 9.

Best Mode for Carrying out the Invention
[42]

Reference will now be made in detail to the exemplary embodiments, examples of
which are illustrated in the accompanying drawings, wherein like reference numerals
refer to like elements throughout.

[43]

Hereinafter, a display apparatus in accordance with an exemplary embodiment will
be described in detail with the accompanying drawings.

[44]

FIG. 1 is a perspective view showing a display apparatus in accordance with an

exemplary embodiment, and FIG. 2 is a view showing an example of a viewing angle
of a display apparatus in accordance with an exemplary embodiment.

[45]

Referring to FIG. 1 and FIG. 2, a display apparatus 1 is a device that displays images
such as a television, a monitor, or the like. The display apparatus 1 may include a main

body 10 that displays an image while having a predetermined curvature, and a stand 20
that is mounted on the bottom of the main body 10 to support the main body 10. The
main body 10 may be provided on a wall using a bracket or the like without the stand
20.
[46]

The main body 10 includes an image display surface having a predetermined

curvature in a width (W) direction. When a user is positioned in a front center of the
main body 10, the main body 10 of the display apparatus 1 may be provided to have a
predetermined curvature so that a distance d l between left and right end portions of the
image display surface and a visual field of the user positioned at a specific position and
a distance d2 between the center of the image display surface and the visual field of the
user are identical or similar to each other. That is, the left and right end portions of the
display apparatus 1 are provided so as to protrude forward in relation to the center
portion. The main body 10 is provided so as to have a predetermined curvature.
Therefore, the user can view two-dimensional (2D) images having a three-dimensional
(3D) effect or natural 3D images.
[47]

FIGS. 3A and 3B are perspective views showing a display apparatus in accordance

with another exemplary embodiment.
[48]

Referring to FIGS. 3A and 3B, a display apparatus Γ in accordance with another
exemplary embodiment is deformably provided in such a manner that both ends of a
display panel 12' protrude forward in relation to the center portion thereof.

[49]

A main body 10' of the display apparatus Γ includes a case 1 , and the display panel
12' is accommodated in the case 1 . The main body 10' may be supported by a stand

20'. The main body 10' may be provided on a wall using a bracket or the like without

the stand 20'.
[50]

The display panel 12' can be deformed so as to be in a flat surface state as shown in
FIG. 3A, or deformed so that both side ends of the display panel 12' protrude forward

to be in a curved surface state with a predetermined curvature.
[51]

As an example, the display panel 12' can be deformed to be in the flat surface state or

the curved surface state by a driving device. The rear center of the display panel 12' is
fixed to the case 1 1', and the driving device and both rear left and right sides of the
display panel 12' can be connected by a hinge device. The hinge device receives a
driving force from the driving device to push both left and right sides of the display
panel 12' so that the display panel 12' protrudes forward, and pull the both left and
right sides thereof so that the surface of display panel 12' becomes flat.
[52]

The user may use the display panel 12' by bending the display panel 12' or holding

the display panel 12' in the flat surface state.

[53]

Hereinafter, the display apparatus 1 in accordance with an exemplary embodiment
will be described. Description of a structure of the flexible printed circuit board (PCB)
applied to the display apparatus 1 in accordance with an exemplary embodiment may
be similarly applied to the display apparatus Γ in accordance with another exemplary
embodiment.

[54]

FIG. 4 is an exploded perspective view showing a display module applied to a

display apparatus in accordance with an exemplary embodiment.
[55]

Referring to FIG. 4, the display apparatus 1 includes a display module 100 that
displays an image. The display module 100 includes a display panel 12, and a
backlight unit 15 is disposed on a rear side of the display panel 12.

[56]

In a space between the display panel 12 and the backlight unit 15, a diffusing plate
14 for allowing light transmitted from the rear side to be diffused and transmitted to

the display panel 12 positioned on the front side may be provided. The display panel
12 and the diffusing plate 14 may be supported by a middle mold 13, and a top chassis

11 is coupled to the front side of the middle mold 13, so that a state in which the
display panel 12 is provided in the middle mold 13 is held.
[57]

A bottom chassis 16 is coupled to the rear side of the middle mold 13, and the
backlight unit 15 is disposed on both inner sides of the bottom chassis 16. A light
guide plate 140b is provided on the front side of the bottom chassis 16 so that light
emitted from the backlight unit 15 can be uniformly dispersed. On the front side of the
diffusing plate 14, optical sheets 140a for improving optical characteristics of light

ir

radiated from the backlight unit 15 may be disposed.
[58]

The display panel 12 may be formed with a curvature that is changed depending on
portions of the display panel 12 while proceeding toward both sides of the display
panel 12 from the center portion thereof. In this instance, the display panel 12 may be
formed with the curvature in which both sides are symmetric with each other with
respect to the center portion of the display panel 12.

[59]

The display module 100 built in the display apparatus 1 may be formed with a
curvature corresponding to the curvature of the display apparatus 1. Thus, each of the
display panel 12, the diffusing plate 14, the middle mold 13, the top chassis 11, and the
bottom chassis 16 which constitute the display module 100 is formed with a prede
termined curvature. Therefore, both end portions of the respective component may
protrude forward in relation to the center portion thereof. The curvatures of the re
spective components may be identical with each other, or different depending on a
design.

[60]

The display panel 12 may be also defined as a liquid crystal display panel. The
display panel 12 includes a thin film transistor substrate in which a thin film transistor
is formed, a color filter substrate facing the thin film transistor substrate, and a liquid

crystal layer provided between the thin film transistor substrate and the color filter
substrate.
[61]

The display panel 12 includes a flexible PCB 122 provided on one side of the thin
film transistor substrate, a driving chip 123 (e.g., driving chip 123 of FIG. 5) mounted
in the flexible PCB 122, and a source printed circuit board 124 connected to the other
side of the flexible PCB 122. On the side surface of the display panel 12, a gate driving
unit 125 that drives gate lines of the display panel 12 may be further provided.

[62]

The backlight unit 15 may be disposed on both inner sides of the bottom chassis 16
to irradiate the inner center side of the bottom chassis 16 with light. The backlight unit
15 includes a pair of substrates 150 which extend vertically and are disposed on the

inner side of both ends of the bottom chassis 16, and a plurality of light emitting diodes
151 which are disposed so as to be spaced apart from each other on the pair of

substrates 150. The backlight unit 15 may be provided in various forms without being
limited to the exemplary embodiment shown in FIG. 5.
[63]

The display panel 12 and the top chassis 11 are sequentially provided on the front
side of the middle mold 13. The bottom chassis 16 is provided on the rear side of the
middle mold 13 to allow the display panel 12 and the bottom chassis 16 to be kept
spaced apart from each other while supporting the respective components.

[64]

The top chassis 11 includes a bezel portion 11a that covers an external peripheral
side of a front surface of the display panel 12 and a top side surface portion 1l b that is
bent toward the rear side of the display panel 12 at an end portion of the bezel portion
1l a to cover a side surface of the middle mold 13.

[65]

The bottom chassis 16 includes a rear surface portion 160a that forms a rear surface
of the display module 100 and a bottom side surface portion 160b that extends toward
the front side of the display panel 12 from a periphery of the rear surface portion 160a
to be coupled to the middle mold 13. The bottom chassis 16 is provided in the form of
a curved surface in which both side ends of the bottom chassis 16 protrude forward in
relation to the center portion thereof, Therefore, the rear surface portion 160a of the
bottom chassis 16 is also provided in the form of a curved surface in which both side
ends of the rear surface portion 160a protrude forward in relation to the center portion
thereof. The bottom chassis 16 may be manufactured as a metal plate such as
aluminum so that heat generated from the backlight unit 15 can be efficiently radiated.

[66]

FIG. 5 is a schematic view showing a state of a display module in accordance with an

exemplary embodiment, when viewed from the side, and FIG. 6 is a view showing a
state in which a flexible PCB of FIG. 4 is bent.
[67]

Referring to FIGS. 5 and 6, the source printed circuit board 124 for controlling the
display panel 12 may be provided on the rear side of the display panel 12 in ac
cordance with an exemplary embodiment. The display panel 12 and the source printed

circuit board 124 are connected with each other through a plurality of flexible PCBs
122. One side of the flexible PCB 122 may be bonded to the display panel 12, and the

other side thereof may be bonded to the source printed circuit board 124.
[68]

The source printed circuit board 124 in accordance with the present embodiment
includes a first source printed circuit board 124a and a second source printed circuit
board 124b. The first source printed circuit board 124a may be positioned on a left side
of the display panel 12, and the second source printed circuit board 124b may be p o
sitioned on a right side of the display panel 12. Each of the first source printed circuit
board 124a and the second source printed circuit board 124b may be connected to the
display panel 12 by the plurality of flexible PCBs 122. The number of source printed
circuit boards 124 is not limited to the above-described embodiment, and the source
printed circuit board 124 may be divided into a larger number of source printed circuit
boards.

[69]

The flexible PCB 122 extends from the lower end of the display panel 12 toward the
source printed circuit board 124 that is disposed on the lower rear side of the display
panel 12 so as to be spaced apart from the display panel 12 to thereby connect the
display panel 12 and the source printed circuit board 124. A circuit for transmitting
electric power and signals may be provided inside the flexible PCB 122.

[70]

The flexible PCB 122 may be bent so as to connect the display panel 12 and the
source printed circuit board 124 which are disposed in front and rear directions. The
flexible PCB 122 may be bent into a U- shape so as to connect the display panel 12 and
the source printed circuit board 124.

[71]

As an example, the flexible PCB 122 may extend to the external side of the bottom

chassis 16, and be bent so as to wrap one end portion of the bottom chassis 16. When
the flexible PCB 122 is bent, the source printed circuit board 124 connected to the
other side of the flexible PCB 122 may be positioned on the rear side of the bottom
chassis 16.
[72]

FIG. 7 is a schematic view showing a state of a display panel to which a flexible PCB

in accordance with an exemplary embodiment is applied, when viewed from the
bottom, and FIG. 8 is a view showing a flexible PCB in accordance with an exemplary
embodiment.
[73]

When one side of the flexible PCB 122 is connected to the display panel 12 having a
predetermined curvature and the other side thereof is connected to the first source
printed circuit board 124a and the second source printed circuit board 124b, the first
source printed circuit board 124a and the second source printed circuit board 124b may
receive a force causing them to be bent corresponding to the curvature of the display
panel 12.

[74]

In this instance, a tension may be applied to the flexible PCB 122 by the first source

printed circuit board 124a and the second source printed circuit board 124b which are
highly likely to be bent. A tension larger than that applied to the flexible PCBs 122 p o
sitioned in the middle portion may be applied to the flexible PCBs 122 positioned in
both end portions PI, P2, P3, and P4 (see FIGS. 4-5) of each of the first and second
source printed circuit boards 124a and 124b. The tension applied to the flexible PCBs
122 may be continuously applied to the flexible PCBs 122 after the display panel 12

and the source printed circuit board 124 are connected with each other by the flexible
PCBs 122.
[75]

In a related art display apparatus, the flexible PCBs are formed into the same

rectangular shape to connect the source printed circuit board and the display panel. In
this instance, a tension larger than that applied to the flexible PCBs positioned in the
middle portion of the first and second source printed circuit boards is applied to the
flexible PCBs positioned in the both end portions PI, P2, P3, and P4 of each of the first
and second source printed circuit boards. When the flexible PCBs positioned in the
both end portions PI, P2, P3, and P4 are bent so as to wrap one end portion of the
bottom chassis, e.g., when the tension is continuously applied to the flexible PCBs in a
state in which both side edges of the flexible PCB are kept vulnerable to tension,
damage such as tearing may occur. In this case, reliability and life of the related art
display apparatus may be affected.
[76]

The flexible PCB 122 in accordance with an exemplary embodiment may be deformable in its shape in such a manner that a magnitude of the tension applied to the
edge sides of the flexible PCB 122 is reduced. As an example, the flexible PCB 122
may be provided into a shape in which at least one side of the rectangular shape is
incised.

[77]

A cut portion 122a may be formed in one side or both sides of the flexible PCB 122.
The cut portion 122a is formed. Therefore, a width L I of an upper end portion 122b or
a lower end portion 122c of the flexible PCB 122 may be formed longer than a width
L2 of a middle portion 122d of the flexible PCB 122. At least partial edge 122e
connecting the upper end portion 122b or the lower end portion 122c and the middle
portion 122d may extend in a direction oblique with respect to the upper end portion
122b or the lower end portion 122c.

[78]

That is, in order for the at least partial edge 122e of side edges 122e, 122f, and 122g
of the flexible PCB 122 not to extend along the shortest length L3 of the flexible PCB
122 connecting the display panel 12 and the source printed circuit board 124, the

flexible PCB 122 may include a portion that extends while having a predetermined in
clination angle with the lower end portion of the display panel 12 or with one end
portion of the source printed circuit board 124, rather than being perpendicular thereto.
When the flexible PCB 122 is bent, the at least partial edge 122e that extends in the

oblique direction may be wound on one side end of the bottom chassis 16.
[79]

In this manner, the at least partial edge 122e that connects the upper end portion 122b

or the lower end portion 122c of the flexible PCB 122 and the middle portion 122d
thereof extends in the oblique direction. Therefore, a length of the side edges 122e,
122f, and 122g of the flexible PCB 122 may be longer than the shortest length L3 of

the flexible PCB 122 connecting the display panel 12 and the source printed circuit
board 124. The cut portion 122a is formed on the side of the flexible PCB 122 so that
the length of the side edges 122e, 122f, and 122g of the flexible PCB 122 extending to
the rear side of the bottom chassis 16 from the front side thereof is longer than the
shortest length. Therefore, the flexible PCB 122 is prevented from being more tightly
wound on the bottom chassis 16 compared to when the cut portion 122a is not formed
on the side of the flexible PCB 122. As a result, a magnitude of the tension applied to
the side edges of the flexible PCB 122 may be reduced in the exemplary embodiments
in comparison to the related art.
[80]

A separation member (not shown) for preventing the flexible PCB 122 from being
brought into contact with the top chassis 11 may be positioned in the cut portion 122a
of the flexible PCB 122. The separation member may be positioned between the
flexible PCBs 122 adjacent to each other. The top chassis 11 is supported by the
separation member. Therefore, it is possible to prevent the flexible PCB 122 from
being damaged by friction with the top chassis 11 or the like when packing or
transporting the display apparatus 1.

[81]

When the flexible PCB 122 is bent, the driving chip 123 mounted in the flexible PCB
122 may be positioned on the rear side of the bottom chassis 16. That is, the driving

chip 123 in accordance with the exemplary embodiment may be provided in a position
moved under a position of a related art driving chip (e.g., moved down in a B
direction), within the flexible PCB 122.
[82]

Specifically, the driving chip 123 in accordance with the exemplary embodiment
may be mounted in a position adjacent to the source printed circuit board 124. When
the flexible PCB 122 is bent, the driving chip 123 mounted in the flexible PCB 122
may be provided so as to be positioned on the rear side of the bottom chassis 16. As a
result, it is possible to prevent the driving chip 123 from being damaged by other
components inside the display module 100.

[83]

FIG. 9 is a view showing a display module to which a flexible PCB in accordance

with another exemplary embodiment is applied, and FIG. 10 is a view showing a
portion C of FIG. 9.
[84]

Referring to FIGS. 9 and 10, a flexible PCB 126 in accordance with another
exemplary embodiment includes a connection portion 126c that connects a first portion
126a mounted in the display panel 12 and a second portion 126b mounted in the source

printed circuit board 124. The connection portion 126c may extend in an oblique
direction.
[85]

That is, side edges 126d and 126e of the connection portion 126c may extend so as to
have a predetermined inclination angle with the lower end portion of the display panel
12 or one end portion of the source printed circuit board 124, not extending along the

shortest length between one end portion of the display panel 12 and the source printed
circuit board 124.
[86]

For example, a part of side edges 126f and 126g of the flexible PCB 126 is incised so
that the connection portion 126c may be provided so as to have the predetermined in
clination angle with the lower end portion of the display panel 12 or the one end
portion of the source printed circuit board 124.

[87]

The first portion 126a may extend on one side of the connection portion 126c in one
direction, and the second portion 126b may extend on the other side thereof in the
other direction. For example, as shown in FIG. 10, the first portion 126a of the flexible
PCB 126 connected to the second source printed circuit board 124b may extend from
the connection portion 126c in a left direction, and the second portion 126b may
extend from the connection portion 126c in a right direction. In this instance, the
connection portion 126c may extend from a left upper side toward a right lower side.

[88]

The inclination direction of the connection portion of the flexible PCB 126 connected
to the first source printed circuit board 124a may be different from the inclination
direction of the connection portion of the flexible PCB 126 connected to the second
source printed circuit board 124b.

[89]

For example, the connection portion of the flexible PCB 126 connected to the first
source printed circuit board 124a may be disposed from the right upper side toward the
left lower side, and the connection portion of the flexible PCB 126 connected to the
second source printed circuit board 124b may be disposed from the left upper side
toward the right lower side. In this instance, the first portion 126a of the flexible PCB
126 connected to the first source printed circuit board 124a and the first portion 126a

of the flexible PCB 126 connected to the second source printed circuit board 124b may
be disposed so as to face each other. The first portion 126a of the flexible PCB 126
connected to the first source printed circuit board 124a may be disposed so as to face
the second source printed circuit board 124b side, and the first portion 126a of the
flexible PCB 126 connected to the second source printed circuit board 124b may be
disposed so as to face the first source printed circuit board 124a side.
[90]

Therefore, the connection portion 126c is formed to extend in the oblique direction
so that the lengths of the side edges 126d and 126e of the flexible PCB 126 are formed

longer than the shortest length between the display panel 12 and the source printed
circuit board 124. Therefore, the side edges 126d and 126e may not be tightened even

though the flexible PCB 126 is bent so as to wrap one end portion of the bottom
chassis 16. Thus, compared to when the lengths of the side edges 126d and 126e of the
flexible PCB 126 are the same as the shortest length between the display panel 12 and
the source printed circuit board 124, a magnitude of a tension applied to the side edges
126d and 126e of the flexible PCB 126 may be reduced to a greater degree.
[91]

A driving chip 123' may be mounted so as to be adjacent to the second portion 126b
connected to the source printed circuit board 124. When the flexible PCB 126 is bent,
the driving chip 123' mounted in the flexible PCB 126 may be positioned on the rear
side of the bottom chassis 16. Thus, it is possible to prevent the driving chip 123' from
being damaged by other components inside the display module 100.

[92]

A separation member (not shown) that enables the flexible PCB 126 and the top
chassis 1 1 to be spaced apart from each other may be positioned in a space formed by
the first portion 126a and the connection portion 126c and a space formed by the
second portion 126b and the connection portion 126c, between the display panel 12
and the source printed circuit board 124. The separation member is provided to prevent
the flexible PCB 126 from being damaged by the top chassis 11.

[93]

As described above, the side edges of the flexible PCBs 122 and 126 are formed to

be oblique with respect to the lower end portion of the display panel 12 or the one end
portion of the source printed circuit board 124. Therefore, the lengths of the side edges
of the flexible PCBs 122 and 126 may be longer than the shortest length from the
lower end of the display panel 12 to which one side of the flexible PCBs 122 and 126
is connected to the source printed circuit board 124 to which the other side of the

flexible PCBs 122 and 126 is connected. Thus, the side edges of the flexible PCBs 122
and 126 may be provided with margins in their lengths even though the flexible PCBs
122 and 126 are wound on the bottom chassis 16. Therefore, in the exemplary em

bodiments, a magnitude of a tension applied to the flexible PCBs 122 and 126 may be
reduced to a greater degree compared to when the lengths of the side edges of the
related art flexible PCB are the same as the shortest distance from the lower end of the
display panel to the source printed circuit board. As a result, in the exemplary em
bodiments, it is possible to prevent damage of the flexible PCBs 122 and 126 provided
in the display apparatus 1 having the predetermined curvature.
[94]

In addition, the driving chips 123 and 123' mounted in the flexible PCBs 122 and 126

are positioned so as to be adjacent to the source printed circuit board 124, so that it is
possible to prevent damage of the flexible PCBs 122 and 126 when the flexible PCBs
are wound on the edge of the bottom chassis 16 to be bent. In the above, a case in
which the driving chips 123 and 123' are mounted in the flexible PCBs 122 and 126
adjacent to the source printed circuit board 124 has been described, but the positions of
the driving chips 123 and 123' are not limited thereto. For example, the driving chips

123 and 123' may be positioned so as not to be damaged by the edges of the bottom

chassis 16 or the like due to bending of the flexible PCBs 122 and 126. For example,
the driving chips 123 and 123' may be positioned in the flexible PCBs 122 and 126
adjacent to the display panel 12.
[95]

In the exemplary embodiments, by deforming the shape of the flexible PCB included

in the display apparatus having the predetermined curvature, it is possible to prevent
damage of the flexible PCB. In addition, by changing the position of the driving chip
mounted in the flexible PCB, it is possible to prevent damage of the driving chip. As a
result, in the exemplary embodiments, it is possible to increase the life of the display
apparatus and improve reliability of a product.
[96]

As is apparent from the above description, the display apparatus in accordance with

an exemplary embodiment may prevent the damage of the flexible PCB or the driving
chip when the display panel is formed with a curved surface.
[97]

Although a few embodiments of the present invention have been shown and
described, it would be appreciated by those skilled in the art that changes may be made
in these embodiments without departing from the principles and spirit of the invention,
the scope of which is defined in the claims and their equivalents.
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Claims
A display apparatus comprising:
a display panel configured to display an image;
a source printed circuit board configured to control the display panel;
and

a flexible printed circuit board (PCB) that connects the display panel
and the source printed circuit board,
wherein a width of an upper end portion or a lower end portion of the

flexible PCB is longer than a width of a center portion of the flexible
PCB.
The display apparatus according to claim 1, wherein a driving chip is

disposed in the flexible PCB at a position biased to one of the source
printed circuit board side and the display panel side and offset from a
center portion of the flexible PCB.
The display apparatus according to claim 2, wherein the driving chip is

disposed at the position biased to the source printed circuit board side
and offset from the center of the flexible PCB, and disposed on a rear
side of the display panel when the flexible PCB is bent.

The display apparatus according to claim 1, wherein a plurality of
source printed circuit boards are provided.

The display apparatus according to claim 1, wherein a cut portion

incised toward an inner side of the flexible PCB is disposed on at least
one side of the flexible PCB.
The display apparatus according to claim 1, wherein the flexible PCB is

provided so as to incline in a direction oblique with respect to one side
end portion of the display panel or one side end portion of the source
printed circuit board.
The display apparatus according to claim 6, wherein, when a plurality

of source printed circuit boards are provided, an oblique direction of
the flexible PCB connected to one source printed circuit board is
different from an oblique direction of the flexible PCB connected to the
other source printed circuit board.
The display apparatus according to claim 6, wherein the flexible PCB

includes a first portion connected to one of the display panel and the
source printed circuit board, a second portion connected to the other of
the display panel and the source printed circuit board, and a connection

portion which connects the first portion and the second portion.
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The display apparatus according to claim 8, wherein the first portion

extends away from one side end of the connection portion in a first
direction, and the second portion extends away from the other side end

of the connection portion in a second direction.
The display apparatus according to claim 1, wherein a bottom chassis is

disposed on a rear side of the display panel, and the flexible PCB is
bent so that the source printed circuit board is disposed on a rear side of
the bottom chassis.

The display apparatus according to claim 10, wherein, when the

flexible PCB is bent so as to wrap a part of the bottom chassis, the
driving chip mounted in the flexible PCB is disposed so as not to be in
terfered with by edges of the bottom chassis.
The display apparatus according to claim 11, wherein, when the

flexible PCB is bent so as to wrap the part of the bottom chassis, the
driving chip mounted in the flexible PCB is disposed on the rear side of
the display panel.

The display apparatus according to claim 11, wherein, when the

flexible PCB is bent so as to wrap the part of the bottom chassis, the
driving chip mounted in the flexible PCB is disposed on a front side on
which the display panel is disposed.
The display apparatus according to claim 1, wherein a top chassis for

fixing a front side of the display panel is disposed on the front side of
the display panel.

The display apparatus according to claim 14, wherein a plurality of

flexible PCBs are provided, and a separation member is positioned
between the flexible PCBs adjacent to each other to support the top
chassis.

A display apparatus comprising:
a display panel that is bent so as to have a predetermined curvature;
a source printed circuit board configured to control the display panel;
and

a flexible printed circuit board (PCB) that connects the display panel
and the source printed circuit board, and the flexible PCB comprises a

driving chip mounted at a position biased to the source printed circuit
board side or the display panel side and offset from a center portion of
the flexible PCB,

wherein a part of at least one side edge of the flexible PCB extends in a

direction oblique with respect to one end portion of the display panel.
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The display apparatus according to claim 16, wherein a plurality of
source printed circuit boards are provided.

The display apparatus according to claim 16, wherein a cut portion is

disposed on the at least one side edge of the flexible PCB.
The display apparatus according to claim 16, wherein the flexible PCB
is disposed so as to incline in a direction oblique with respect to one

side end portion of the display panel or one side end portion of the

source printed circuit board.

A display apparatus comprising:
a bendable display panel;
a plurality of source printed circuit boards configured to control the
bendable display panel;
a plurality of flexible printed circuit boards (PCBs) that connect one
side of the bendable display panel and one side of the source printed

circuit boards; and
a bottom chassis that comprises a backlight unit and is disposed on a
rear side of the bendable display panel,
wherein a cut portion in which at least a part of the respective flexible
PCBs is incised is disposed on at least one side of the respective

flexible PCBs.
The display apparatus according to claim 20, wherein a driving chip is

disposed in each of the flexible PCBs and mounted at a position biased
to the source printed circuit boards side or the bendable display

panelside and offset from a center portion of the respective flexible
PCBs.

The display apparatus according to claim 21, wherein, when the

flexible PCBs are bent, the driving chip is positioned on a rear side of
the bendable display panel.

The display apparatus according to claim 20, wherein the flexible PCBs
are disposed so as to incline in a direction oblique with respect to one

side end portion of the bendable display panel or one side end portion

of the source printed circuit boards.
A display apparatus comprising:
a bendable display panel;
a source printed circuit board configured to control the bendable
display panel; and

a flexible printed circuit board (PCB) that connects the bendable
display panel and the source printed circuit board,
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wherein a cut portion in which at least a part of the flexible PCB is

incised is disposed on at least one side of the flexible PCB.
[Claim 25]

The display apparatus according to claim 24, wherein a width of an

upper end portion or a lower end portion of the flexible PCB is longer
than a width of a center portion of the flexible PCB.
[Claim 26]

The display apparatus according to claim 24, wherein the flexible PCB

comprises a driving chip which is mounted at a position biased to one
of the source printed circuit board side and the display panel side and
offset from a center portion of the flexible PCB.
[Claim 27]

The display apparatus according to claim 24, further comprising:

a bottom chassis that comprises a backlight unit and is disposed on a
rear side of the bendable display panel.
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