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ABSTRACT

A curved display panel manufacturing method for manufacturing a curved 

display panel having a curved shape using a flat display panel having a first 

substrate and a second substrate facing one another includes: paring partially 

outer portions of the first substrate and the second substrate so as to reduce 

thicknesses thereof to predetermined thicknesses; and forming fixing layers at 

edge areas which are not bent in a state of being bent to the desired curved shape 

among the edge areas of the first substrate and the second substrate



1

20
11

38
28

63
 

12
 Ju

n 
20

14 [Title of the Invention]

CURVED DISPLAY PANEL MANUFACTURING METHOD

[Technical Field]

[0001] The present invention relates to a curved display panel manufacturing 

method for manufacturing a display panel having a curved surface.

[Background Art]

[0002] Various display devices have been developed and are being used. A 

liquid crystal display device which realizes images using liquid crystal is widely 

used.

[0003] Generally, a liquid crystal display (LCD) includes two display panels 

and a liquid crystal layer disposed therebetween and having a dielectric 
anisotropy. An electric filed is formed in the liquid crystal layer, and a 

transmittance of light passing the liquid crystal layer is regulated by regulating 

amplitude of the electric field so as to obtain a desired image. Such a liquid 

crystal display is representative one of a flat panel display (FPD), and TFT-LCD 

which uses thin film transistor (TFT) as a switching element is widely used.

[0004] A plurality of display signal lines i.e., gate lines and data lines, a 
plurality of thin film transistors and pixel electrodes are formed on a lower display 

panel of the two display panels of the liquid crystal display panel, and a color filter 

and a common electrode are formed on an upper display panel.

[0005] Such a liquid crystal display panel is generally manufactured in a flat 

shape, so the conventional liquid crystal display panel cannot be used as a 

curved display.
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14 [0006] In order to solve this problem, a flexible liquid crystal display panel 

which has flexible substrates instead of glass substrates of a conventional liquid 

crystal display panel so as to be bent by external bending force has been 

developed. However, there is a problem that the manufacturing process of the 

conventional flexible liquid crystal display panei is difficult and the manufacturing 
cost thereof is high.

[0007] Meanwhile, a method for manufacturing a curved display panel of 

paring glass substrates of a flat display panel by etching so as to be bendable 

and then fixing the display panel in a state of being bent to a desired curved 

shape has been introduced. However, according to this method, in a process of 

paring and bending the glass substrates, two facing substrates at outer end 

portions of forming a curved surface become farther from one another, so outer 

end portion of the substrate to be bent to be concave may be deformed, so that 

the two substrates may be separated from one another. Such a separation of the 

two substrates may cause a phenomenon of collapse of a cell gap between the 
two substrates.

Detailed Description of the Invention]

[Technical Problem]

[0008] The present invention has been made in an effort to provide a curved 

display panei manufacturing method in which a phenomenon of separation of two 

substrates during paring and bending glass substrates facing one another can be 

prevented.

[Technical Solution]

[0009] An exemplary curved display panel manufacturing method according to 

an embodiment of the present invention for manufacturing a curved display panel
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second substrate facing one another includes: paring partially outer portions of 

the first substrate and the second substrate so as to reduce thicknesses thereof 

to predetermined thicknesses; attaching a polarizer to the pared surface in a state 

of bending the pared substrates in the curved shape; forming fixing layers at edge 

areas near edges which are not bent in a state of being bent to the desired 

curved shape among the edge areas of the first substrate and the second 

substrate; and attaching a light-transparent reinforcing plate having the same 
shape with the desired curved shape to the display panel in a state that the pared 

flat display panel is bent to the desired curved shape, the light-transparent 

reinforcing plate providing a force for maintaining the pared substrates in a curved 

state; wherein the fixing layers are formed at edge portions which are not bent in 

a state of covering at least partially edge portions of the polarizer; and wherein 

the light-transparent reinforcing plate is fixed by the fixing layers in a state of 

being spaced from the pared outer surface of the first substrate or the second 

substrate such that an empty space exists between the light-transparent 
reinforcing plate and the pared outer surface of the first substrate or the second 

substrate.

[0010] in the paring partially outer portion of the first substrate and the second 

substrate, the edge areas near edges which are not bent in a state of being 

formed to the desired curved shape among the outer surfaces of the first 

substrate and the second substrate may be remained without being pared, and 

the fixing layers may be formed to cover the edge areas remained without being 

pared and portions of the pared areas of the first substrate and the second 

substrate.

[0011] In the paring partially outer portions of the first substrate and the 

second substrate, the entire outer surfaces of the first substrate and the second 

substrate may be pared, and the fixing layers may be formed on edge areas near 

edges which are not bent in a state of being formed to the desired curved shape 

among edges of the pared outer surfaces of the first substrate and the second 

substrate.
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thermosetting resin or by using OCA (optically clear adhesive).

[0013] An exemplary curved display panel according to an embodiment of the 

present invention which is formed using a flat display panel having a first 

substrate and a second substrate includes: the first substrate and second 

substrate outer surfaces of which are partially pared and being bent to a desired 
curved surface; a polarizer which is attached on the pared outer surface of the 

first and second substrates which are bent in the curved shape; fixing layers 

which are formed on at edge areas near edges which are not bent in a state of 

being bent to the desired curved shape among the edge areas of the first 
substrate and the second substrate; and a light-transparent reinforcing plate 

having the same shape with the desired curved shape and being attached to the 

display panel in a state that the pared flat display panel is bent to the desired 

curved shape, the light-transparent reinforcing plate providing a force for 

maintaining the pared substrates in a curved state; wherein the fixing layers are 

formed at edge portions which are not bent in a state of covering at least partially 

edge portions of the polarizer; and wherein the light-transparent reinforcing plate 

is fixed by the fixing layers in a state of being spaced from the pared outer 

surface of the first substrate or the second substrate such that an empty space 

exists between the light-transparent reinforcing plate and the pared outer surface 

of the first substrate or the second substrate.

[0014] The edge areas near edges which are not bent in a state of being 

formed to the desired curved shape among the outer surfaces of the first 

substrate and the second substrate may be remained without being pared, and 

the fixing layers may be formed to cover the edge areas remained without being 

pared and portions of the pared areas of the first substrate and the second 

substrate.

[0015] Alternatively, the entire outer surfaces of the first substrate and the 

second substrate may be pared, and the fixing layers may be formed on edge
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desired curved shape among edges of the pared outer surfaces of the first 

substrate and the second substrate.

[Advantageous Effects]

[0017] According to the present invention, in a method of forming a curved 

display panel by paring and bending the substrates, since fixing layers are formed 
on edge areas near edges which are not bent in a state of being formed to the 

desired curved shape after paring the substrates, the collapse of cell gap which 

may be caused by the phenomenon that the two substrates are separated while 

the pared substrates are bring bent so that the substrate which is disposed at 

concave side of the curved display panel may be irregularly deformed can be 

prevented.

[0018] Blank

[0019] Blank

[Brief Description of Drawings]

[0020] FIG. 1 is a schematic perspective view of a curved display panel 

formed by a curved display panel manufacturing method according to an 

embodiment of the present invention.

[0021] FIG. 2 is a cross sectional view taken along a line II - II in FIG. 1.

[0022] FIG. 3 is a drawing for explaining a process of partially paring outer

surfaces a flat display panel in a curved display panel manufacturing method 

according to an embodiment of the present invention.
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5 [0023] FIG. 4 is a drawing for explaining a process of attaching polarizers at 

outer surfaces of a display panel in a curved display panel manufacturing method 

according to an embodiment of the present invention.

[0024] FIG. 5 is a drawing for forming a fixing layer on outer surfaces of a 

display panel in a curved display panel manufacturing method according to an 

embodiment of the present invention.

[0025] FIG. 6 is a drawing for explaining a process of attaching reinforcing 

plates on outer surfaces of a display panel in a curved display panel 
manufacturing method according to an embodiment of the present invention.

[0026] FIG. 7 is a sectional view of a curved display panel which is formed by 

a curved display panel manufacturing method according to another embodiment 

of the present invention.
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[0026] Embodiments of the present invention will now be described 

hereinafter with reference to the accompanying drawings.

[0027] In the drawings, the thickness of layers, regions, etc. are exaggerated 

for clarity. Like reference numerals designate like elements throughout the 

specification, it will be understood that when an element such as a layer or a film 

is referred to as being “in front of’ or "behind” another element, it can be directly 

in front of the other element or intervening elements may also be present. In 

contrast, when an element is referred to as being “directly in front of’ or “directly 

behind” another element, there are no intervening elements present.

[0028] A curved display panel manufacturing method according to the present 

invention relates to a method which forms a display panel having a desired 

curved shape using a conventional flat display panel having two substrates facing 

one another. For example, the display panel having a desired curved shape can 

be fabricated from a liquid crystal display panel which includes two substrates 

facing one another and a liquid crystal layer formed therebetween. A method for 

manufacturing a curved display panel using a liquid crystal display panel will be 

explained.

[0029] As shown in FiG. 1 to FIG. 6, a method for manufacturing a curved 

display panel according to an embodiment of the present invention forms a 

display panel 100 having a desired curved shape using a flat display panel 100a 

(referring to FIG. 4) having a first substrate 110 and a second substrate 120 

facing each other and a liquid crystal layer 130 having liquid crystals aligned in a 

vertical or parallel direction with respect to the two substrates 110 and 120.

[0030] The first substrate 110 may be referred to as a thin film transistor array 

substrate, and the second substrate 120 may be referred to as a color filter array
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glass respectively.

[0031] Meanwhile, not shown in the drawing, at edges of the two substrates 
110 and 120, a sealant which is made of material for bonding the two substrates 

110 and 120 and forms a space which is filled with liquid crystal may be disposed, 

and the liquid crystal is prevented from being leaked by the sealant.

[0032] A method for forming a curved display panel according to an 

embodiment of the present invention will be explained hereinafter in detail with 

reference to FIG. 3 to FIG. 6.

[0033] A method for manufacturing a curved display panel according to an 
embodiment of the present invention includes paring partially outer portions of the 

first substrate 110 and the second substrate 120 respectively so as to reduce 

thicknesses thereof to predetermined thicknesses. That is, as shown in (a) of FIG. 

3, by removing outer portions of the first substrate 110 and the second substrate 

120 of the conventional flat type liquid crystal display panel 100a, a shape of (b) 

of FIG. 3 is obtained.

[0034] At this time, in the step of paring outer portions ((a) to (b) in FIG. 3), a 

method of paring the first substrate 110 and the second substrate 120 may be 

any one of methods known in the art. For example, it may be a mechanical 

polishing method or an etching method using etchant.

[0035] When the outer portion of the first substrate 110 and the second 

substrate 120 are pared, edge portions near the edges which are not bent in the 

desired curved shape may not be removed. That is, as shown in (b) of FIG. 3, the 

upper and lower portions of the first substrate 110 and the second substrate 120 

may be not pared. This may protect the driving circuits such as PCB(Printed 

Circuit Board) to which a driver for driving the liquid crystal panel and various 

circuit elements are connected may be connected to the upper and lower edges
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substrates, the upper and lower edge portions may play a role of a guide for 
members which will be attached in the subsequent processes, and may play a 

role of enhancing the structural strength of the curved-surface display panel.

[0036] The desired curved shape may be a round bracket or a curved shape 

without an inflection point as shown in FIG. 1 and FIG. 2, and may be an S- 

shaped curve or a curved shape having one or more inflection points. That is, the 
desired curved shape may be variously altered.

[0037] Further, in the paring step (from (a) to (b) of FIG. 3), the predetermined 

thickness may be within a range of 50 to 150/im. If the thicknesses of the first 

substrate 110 and the second substrate 120 after being pared is less than 50μπι or 

greater than 200frm, they may be broken during being bent or may be difficult to 

be bent. That is, since the thickness of the first substrate 110 and the second 

substrate 120 after being pared is between 50 to 150jUm, the first substrate 110 

and the second substrate 120 can be bent without being broken.

[0038] Meanwhile, a method for manufacturing a curved display panel 

according to an embodiment of the present invention may further include the step 

of attaching one or more polarizers 170 on at least one of the pared outer 

surfaces of the first substrate 110 and the second substrate 120. At this time, the 

polarizer 170 may be attached in a state that the first substrate 110 and the 

second substrate 120 are bent to have the desired curved shape.

[0039] As shown in FIG. 2 and FIG. 4, the polarizer 170 can be attached to 

the pared outer surfaces of the first substrate 110 and the second substrate 120 

respectively, but can be attached to only one of the outer surfaces of the first 

substrate 110 and the second substrate 120.
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14 [0040] Meanwhile, according to another embodiment of the present invention, 
the polarizer 170 may also be attached to the outer surface of reinforcing plates 

140 and 150, which will be described later, instead of the outer surfaces of the 

first substrate 110 and the second substrate 120.

[0041] Further, a method for manufacturing a curved display panel according 

to an embodiment of the present invention may include forming fixing layers 191 

and 193 at edge areas near edges which are not bent in a state of being bent to a 
desired curved shape among outer edges of the first substrate 110 and the 

second substrate 120. That is, referring to FIG. 1, FIG. 2 and FIG. 5, the fixing 

layers 191 and 193 which are respectively extended in an inward direction from 

edges in areas (areas near an upper end and a lower end of the drawings) near 

edges which are not bent in a state of being bent to a desired curved shape are 

formed.

[0042] At this time, it is exemplarily shown in the drawings that the fixing 

layers 191 and 193 are formed in a state that the first substrate 110 and the 

second substrate 120 are being to a desired curved shape, but the fixing layers 

191 and 193 may be formed before the pared first substrate 110 and the pared 

second substrate 120 are bent. That is, the fixing layers 191 and 193 may be 

formed at areas (areas near upper and lower edges) near edges which are not 

bent in a state of (b) of FIG. 3, and may also be formed at areas near edges 
which are not bent after the polarizer is attached in a state of (b) of FIG. 3.

[0043] Also, it is exemplarily shown in FIG. 4 and FIG. 5 that the fixing layers 

191 and 193 are formed after attaching the polarizers 170 to the first substrate 

110 and the second substrate 120, but the fixing layers 191 and 193 may be 

formed before attaching the polarizers 170 to the pared first and second 

substrates 110 and 120. That is, the fixing layers 191 and 193 may be formed at 

edge areas (edge areas of upper and lower ends) in a state of (b) of FIG. 3, and 

may also be formed at edge areas after being bent to a desired curved shape in 

the state of (b) of FIG. 3.
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14 [0044] At this time, as shown in the drawing, the fixing layers 191 and 193 

may be formed to cover the edge areas which are not pared and a portion of the 

pared area of the first substrate 110 and the second substrate 120.

[0045] Meanwhile, the fixing layers 191 and 193 may be formed by curing 

ultraviolet-curable resin or thermosetting resin or by using OCA (optically clear 

adhesive). Meanwhile, the fixing layers 191 and 193 may be any material which 

can fix the substrates 110 and 120 to prevent the collapse of the cell gap.

[0046] Attaching light-transparent reinforcing plates 140 and 150 having the 
same shape with the desired curved surface shape to the display panel 100a in a 

state that the display panel 100a outer portions of which are partially pared is 

curved to the desired curved shape may be included. At this time, although it is 

shown in the drawing that the reinforcing plates 140 and 150 are provided 
respectively on both outer surfaces of the first substrate 110 and the second 

substrate 120, the reinforcing plates 140 and 150 may be provided on only one of 

the outer surfaces of the first substrate 110 and the second substrate 120. For 

example, the reinforcing plate may be provided only on the front surface of the 
second surface 120 which is closed to a person who sees the display screen 

among the first substrate 110 and the second substrate 120.

[0047] Further, the reinforcing plates 140 and 150 may be attached to the 

display panel 100a by attaching to adhesive layers which are respectively formed 

along edges of outer surfaces of the first substrate 110 and the second substrate 

120 in a state that the display panel 100a is bent to the desired curved shape.

[0048] The reinforcing plates 140 and 150 may be formed of material having a 

good light transmitting characteristics, for example materials such as glass or 
PMMA(PolyMethly MethAcrylate). At this time, the reinforcing plates 140 and 150 

may have the same curved shape with the desired curved shape of the curved- 

surface display panel, and may have strength to maintain the curved shape. As 

such, after paring outer surfaces of the conventional flat liquid crystal display
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the reinforcing plates 140 and 150 having the same curve shape onto the outer 

surfaces of the bent liquid crystal panel 100a, the curved-surface display panel 

having the desired curved shape can be formed.

[0049] Meanwhile, FIG. 7 is a sectional view of a curved display panel which 

is formed by a curved display panel manufacturing method according to another 

embodiment of the present invention.

[0050] Referring to FIG. 7, according to another embodiment of the present 
invention, the entire outer surfaces of a first substrate 110a and a second 

substrate 120a are partially pared, and fixing layers 191a and 193a are formed on 

edge area near edges which are not bent in a state of being bent to the curved 

surface among edge areas of the pared first substrate 110a and the second 

substrate 120.

[0051] As described above, in a method of forming a curved display panel by 

paring and bending the substrates, since fixing layers are formed on edge areas 

which are not bent in a state of being formed to the desired curved shape after 

paring the substrates, the collapse of cell gap which may be caused by the 

phenomenon that the two substrates are separated while the pared substrates 

are being bent so that the substrate which is disposed at a concave side of the 

curved display panel may be irregularly deformed can be prevented.

[0052] While this invention has been described in connection with what is 

presently considered to be practical exemplary embodiments, it is to be 
understood that the invention is not limited to the disclosed embodiments, but, on 

the contrary, is intended to cover various modifications and equivalent 

arrangements included within the spirit and scope of the appended claims.
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[0053] The present invention relates to a method for manufacturing a display 

panel of a curved shape and can be applied to a manufacturing method for 

various display devices, so the present invention has an industrial applicability.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A curved display panel manufacturing method for manufacturing a curved 

display panel having a curved shape using a flat display panel having a first 

substrate and a second substrate facing one another, including:

paring partially outer portions of the first substrate and the second substrate so as 

to reduce thicknesses thereof to predetermined thicknesses;

attaching a polarizer to the pared surface in a state of bending the pared 

substrates in the curved shape;

forming fixed layers at edge areas near edges which are not bent in a state of 

being bent to the desired curved shape among the edge areas of the first 

substrate and the second substrate; and

attaching a light-transparent reinforcing plate having the same shape with the 

desired curved shape to the display panel in a state that the pared flat display 

panel is bent to the desired curved shape, the light-transparent reinforcing plate 

providing a force for maintaining the pared substrate in a curved state; 

wherein the fixing layers are formed at edge portions which are not bent; and 

in a state of covering at least partially edge portions of the polarizer; and 

wherein the light-transparent reinforcing plate is fixed by the fixing layers in a 

state of being spaced from the pared outer surface of the first substrate or the 

second substrate such that an empty space exists between the light-transparent 

reinforcing plate and the pared outer surface of the first substrate or the second 

substrate.

2. The curved display panel manufacturing method of claim 1, wherein in the 

paring partially outer portions of the first substrate and the second substrate, the 

edge areas near edges which are not bent in a state of being formed to the 

desired cured shape among the outer surfaces of the first substrate and the 

second substrate are remained without being pared, and the fixing layers are 

formed to cover the edge areas remained without being pared and portions of the 

pared areas of the first substrate and the second substrate.



14

20
11

38
28

63
 

30
 A

pr
 2

01
5 3. The curved display panel manufacturing method of claim 1, wherein in the 

paring partially outer portions of the first substrate and the second substrate, the 

entire outer surfaces of the first substrate and the second substrate are pared, 

and the fixing layers are formed on edge areas near edges which are not bent in 

a state of being formed to the desired curved shape among edges of the pared 

outer surfaces of the first substrate and the second substrate.

4. The curved display panel manufacturing method of claim 1, wherein the 

fixing layers are formed by curing ultraviolet-curable resin or thermosetting resin 
or by using OCA (optically clear adhesive).

5. A curved display panel which is formed using a flat display panel having a 
first substrate and a second substrate, including:

the first substrate and the second substrate outer surfaces of which are partially 

pared and being bent to a desired curved surface;

a polarizer which is attached on the pared outer surface of the first and second 
substrates which are bent in the curved shape;

fixing layers which are formed on at edge areas near edges which are not bent in 

a state of being bent to the desired curved shape among the edge areas of the 

first substrate and the second substrate; and

a light-transparent reinforcing plate having the same shape with the desired 

curved shape and being attached to the display panel in a state that the pared flat 

display panel is bent to the desired curved shape, the light-transparent reinforcing 

plate providing a force for maintaining the pared substrates in a curved state; 

wherein the fixing layers are formed at edge portions which are not bent in a state 

of covering at least partially edge portions of the polarizer;
and wherein the light-transparent reinforcing plate is fixed by the fixing layers in a 

state of being spaced from the pared outer surface of the first substrate or the 

second substrate such that an empty space exists between the light-transparent 

reinforcing plate and the pared outer surface of the first substrate or the second 

substrate.
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which are not bent in a state of being formed to the desired curved shape among 
the outer surfaces of the first substrate and the second substrate are remained 

without being pared, and the fixing layers are formed to cover the edge areas 

remained without being pared and portions of the pared areas of the first 

substrate and the second substrate.

7. The curved display panel of claim 5, wherein the entire outer surfaces of 

the first substrate and the second substrate are pared, and the fixing layers are 

formed on edge areas near edges which are not bent in a state of being formed to 

the desired curved shape among edges of the pared outer surfaces of the first 

substrate and the second substrate.

TOVIS CO., LTD

WATERMARK PATENT AND TRADE MARKS ATTORNEYS

P39124AU00
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