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Fig. 2
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Fig. 3
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Fig. 4
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DISPLAY DEVICE AND METHOD OF
MANUFACTURING THE SAMEL

CROSS-REFERENCE TO RELATED
APPLICATIONS

This U.S. non-provisional patent application claims prior-
ity under 35 U.S.C. §119 of Korean Patent Application No.

10-2012-0010935, filed on Feb. 2, 2012, the entire contents of
which are hereby incorporated by reference.

BACKGROUND

Embodiments herein relate to display device and method of
manufacturing the same, and more particularly, to a display
device 1n which a display panel and a flexible printed circuit
board are bonded and a method of manufacturing the same.

A display device includes a display panel displaying a
video and a drive printed circuit board driving the display
panel. The drive printed circuit board may be electrically
connected to the display panel by a flexible printed circuit
board.

A first bonding area may be defined 1n the display panel and
a second bonding area may be defined 1n the flexible printed
circuit board. The display panel and the flexible printed cir-
cuit board may be bonded 1n the first and second bonding
areas by an anisotropic conductive film (ACF) provided
between the first and second bonding areas.

SUMMARY

According to an embodiment, there 1s provided a method
of manufacturing a display device including providing a dis-
play panel imncluding opposite facing sides and a first align-
ment mark on one side of the opposite facing sides, obtaining,
location information of the first alignment mark by imaging
the one side of the display panel, providing a flexible printed
circuit board that mcludes a second alignment mark and a
subsidiary mark on one side of the flexible printed circuit
board, the one side of the flexible printed circuit board facing,
in an opposite direction from the one side of the display panel,
on a plane, the subsidiary mark being spaced apart from the
display panel and the second alignment mark and the subsid-
1ary mark being spaced a predetermined distance apart from
cach other in a first direction, aligning the first alignment
mark and the second alignment mark by disposing the sub-
sidiary mark to be spaced the predetermined distance apart
from the first alignment mark on the basis of the location
information of the first alignment mark, and bonding the
display panel and the flexible printed circuit board in which
the first and second alignment marks are aligned.

The method may further include obtaining location infor-
mation of the subsidiary mark by imaging the one side of the
flexible printed circuit board.

The location information of the first alignment mark may
be still image data and the location information of the sub-
sidiary mark 1s real time video data.

The method may further include displaying the location
information of the first alignment mark on an alignment
monitor, aiter obtaining the location information of the first
alignment mark.

The method may further include overlapping the location
information of the first alignment mark displayed on the
alignment monitor and the location information of the sub-
sidiary mark by displaying the location information of the
subsidiary mark on the alignment monaitor, after obtaiming the
location information of the subsidiary mark.
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The flexible printed circuit board may be made of a semi-
transparent or opaque material.

The flexible printed circuit board may be a chip on film.
The method may further include a polarizing plate on
another one of the opposite facing sides of the display panel,
the another one of the opposite facing sides being opposite the
one side of the display panel.

The polarizing plate may have a phase difference of 4
wavelength.

A black pattern covering at least the first alignment mark
may be on another one of the opposite facing sides of the
display panel, the another one of the opposite facing sides
being opposite the one side of the display panel.

The display panel may include a base substrate and a dis-
play layer, the display layer being disposed on the base sub-
strate to display an 1image, and the base substrate being made
ol an opaque material.

The method may further include disposing an anisotropic
conductive film ACF on the one side of the display panel
covering the first alignment mark.

The bonding of the display panel and the flexible printed
circuit board may compress the display panel and the flexible
printed circuit board with the anisotropic conductive film
therebetween.

The bonding of the display panel and the flexible printed
circuit board may include pre-compressing the display panel
and the flexible printed circuit substrate, and main-compress-
ing the display panel and the flexible printed circuit board to
clectrically connect the display panel and the flexible printed
circuit board through the anisotropic conductive film.

According to an embodiment, there 1s provided a display
device including a display panel including opposite facing
sides and a first alignment mark on one side of the opposite
facing sides, a flexible printed circuit board that includes a
subsidiary mark on one side of the flexible printed circuit
board, the one side of the flexible printed circuit board facing
in an opposite direction from the one side of the display panel,
and on a plane, the subsidiary mark being spaced apart from
the display panel, an anisotropic conductive film between the
display panel and the flexible printed circuit board, the aniso-
tropic conductive film electrically connecting the display
panel and the flexible printed circuit board, and a drive printed
circuit board connected to the tlexible printed circuit board.

A second alignment mark overlapping the first alignment
mark on the plane may be on the one side of the flexible
printed circuit board.

The display device may further include a polarizing plate
on another one of the opposite facing sides of the display
panel, the another one of the opposite facing sides being
opposite the one side of the display panel.

The polarizing plate may have a phase difference of 4
wavelength.

A black pattern may cover at least the first and second
alignment marks on another one of the opposite facing sides
of the display panel, the another one of the opposite facing
sides being opposite the one side of the display panel.

The display panel may include a base substrate and a dis-
play layer, the display layer being on the base substrate to
display an image, and the base substrate being made of

opaque material.

BRIEF DESCRIPTION OF THE FIGURES

Preferred embodiments will be described below 1in more
detail with reference to the accompanying drawings. The
embodiments may, however, be embodied in different forms
and should not be constructed as limited to the embodiments



US 9,271,433 B2

3

set forth herein. Rather, these embodiments are provided so
that this disclosure will be thorough and complete, and wall

tully convey the scope to those skilled in the art. Like numbers
refer to like elements throughout.

FIG. 1A 1s a top plan view of display device 1n accordance
with an embodiment.

FIG. 1B 1s a cross sectional view taken along the line I-I' of
FIG. 1A.

FI1G. 2 1s a flow chart showing a method of manufacturing,
a display device 1n accordance with an embodiment.

FIG. 3 1s a perspective view for describing S2 of FIG. 2.

FI1G. 4 1s perspective view for describing S5 of FIG. 2.

FIG. 5A 1s a drawing illustrating an alignment monitor of
before a first alignment mark and a second alignment mark
are not aligned.

FIG. 5B 1s a drawing 1llustrating an align monitor of after
a first alignment mark and a second alignment mark are not
aligned.

FIG. 6 1s a cross sectional view of display device 1n accor-
dance with another embodiment.

FI1G. 7 1s a cross sectional view of display device 1n accor-
dance with still another embodiment.

DETAILED DESCRIPTION

Embodiments will be described more fully hereinafter with
reference to the accompanying drawings, 1n which embodi-
ments of the invention are shown. These may, however, be
embodied in many different forms and should not be con-
strued as limited to the embodiments set forth herein. Rather,
these embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope to
those skilled 1n the art. In the drawings, the size and relative
sizes of layers and regions may be exaggerated for clarity.
Like numbers refer to like elements throughout.

FIG. 1A 1s a top plan view of display device 1n accordance
with an embodiment. FIG. 1B 1s a cross sectional view taken
along the line I-I' of FIG. 1A.

Referring to FIGS. 1A and 1B, the display device includes
a display panel 100, a polarizing plate 130, a flexible printed
circuit board 200, an anisotropic conductive film 300 and a
drive printed circuit board (not shown).

Various display panels, such as a liquid crystal display
panel (LCD panel), an electrophoretic display panel (EDP),
an organic light-emitting display panel (OLED panel) or a
plasma display panel (PDP), may be used as the display panel
100. In the present embodiment, the organic light-emitting
display panel 1s used as the display panel 100.

The display panel 100 includes a base substrate 110 and a
display layer 120 disposed on the base substrate 110.

The base substrate 110 may include a plurality of pixel
areas. The base substrate 110 may be made of transparent
material. A light that enters the base substrate 110 may pen-
ctrate the base substrate 110.

A gate line (not shown), a data line (not shown) disposed to
cross the gate line, a thin film transistor (not shown) which 1s
disposed 1n each pixel area and 1s turned on by a gate on-
voltage provided from the gate line and outputs a data voltage
provided from the data lines, a pixel electrode (not shown) to
which the data voltage provided from the thin film transistor
1s applied, and an organic light-emitting display disposed to
correspond to the pixel electrode may be disposed in the
display layer. The organic light-emitting display may receive
the data voltage from the pixel electrode to display a video
corresponding to the data voltage.

The display panel includes a top surface 101 and a bottom
surface 103, which 1s on an opposite side of the display panel
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from the top surface 101. Also, the display panel 100 includes
a display area AA displaying a video and a non-display area
NA adjacent to at least a part of the display area AA.

A first bonding area AR1 may be defined on one side of the
top surtace 101. On a plane, the first bonding area AR1 may
overlap at least a part of the non-display area NA.

Although not 1llustrated in the drawing, 1nterconnection
lines providing an electrical signal to the gate line and the data
line may be disposed in the first bonding area AR1.

The first bonding area AR1 includes a first alignment mark
AM1. In an embodiment, the display panel 100 in which one
first bonding area AR1 1s defined 1s illustrated. However, 1n
other implementations, a plurality of bonding areas AR1 may
be defined in the display panel 100 and the first alignment
mark may be included 1n each of the first bonding areas.

The polanizing plate 130 1s provided onto the bottom sur-
tace 103 of the display panel 100. Light that enters toward the
display panel 100 from a lower portion of the polarizing plate
130 to penetrate the polanizing plate 130 and bereflected at an
internal interface of the display panel 100 cannot penetrate
the polarizing plate 130 again. That 1s, an external light which
enters the polarizing plate 130 by the polanzing plate 130
may be blocked out.

I1 the polarizing plate 130 has a function of blocking out an
external light, the polanzing plate 130 may be formed of a
single layer or a mult1 layer.

The polarizing plate 130 may include a first polarnzing
plate 131 and a second polarizing plate 133.

The first polarizing plate 131 i1s provided on the bottom
surface of the display panel 100. The first polarizing plate 131
may be a circularly polarizing plate having a phase difference
of 4 wavelength.

The second polarizing plate 133 1s opposite the bottom
surface 103 of the display panel 100 with the first polanzing
plate 131 therebetween. The second polarizing plate 133 may
be a linearly polarizing plate having a phase diflerence of %>
wavelength. A penetration axis of the second polarizing plate
133 may be an X axis or ay axis. Hereinaiter, 1t1s assumed that
the penetration axis of the second polarizing plate 133 1s an x
axis.

An etfect of blocking out an external light of the polarizing
plate 130 1s described. Light (hereinafter, external light)
entering toward the display panel 100 from a lower portion of
the polarizing plate 130 passes through the second polarizing
plate 133. The light that has passed through the second polar-
1zing plate 133 is linearly polarized 1n an x-axis direction. The
light that 1s linearly polarized in an x-axis direction 1s circu-
larly-polarized (e.g., left turn circular polarization) while
passing through the first polarizing plate 131. A part of the
light that 1s circularly-polarized 1s reflected at an internal
interface of the display panel 100 to be right turn circularly
polarized. The light that 1s right turn circularly polarized 1s
linearly-polarized 1n the vy axis crossing the x axis while
passing through the first polarizing plate 131 again. The light
that 1s linearly polarized 1n the y axis cannot pass through the
second polarizing plate 133 and 1s absorbed into the second
polarizing plate 133. That 1s, the external light 1s blocked out
by the polarizing plate 130.

Thus, when a worker looks at the display panel 100 toward
an upper portion of the display panel 100 from a lower portion
of the display panel 100 with eyes or with an optical camera,
the worker cannot recognize the first alignment mark AM1.

The flexible printed circuit board 200 may be a chip on film
(COF). A drive chip 210 may be disposed on one side of the
flexible printed circuit board 200.
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The flexible printed circuit board 200 may include a top
surface 201 and a bottom surface 203 that 1s on an opposite

side of the flexible printed circuit board 200 from the top

surface 201.
On the bottom surface 203, the second bonding area AR2
and a subsidiary area AR3 adjacent to the second bonding

area AR2 are defined. The second bonding area AR2 1s dis-
posed to overlap the first bonding area AR1 on the plane. A
second alignment mark AM2 1s included 1n the second bond-
ing area AR2. The second alignment mark AM2 1s disposed to
overlap the first alignment mark AM1 on the plane.

A subsidiary mark SM 1s included in the subsidiary area
AR3. The subsidiary mark SM may be spaced a standard or
predetermined distance SD apart from the second alignment
mark AM3 1n a first direction D1. In FIG. 1A, the first direc-

tion D1 1s 1llustrated to be a horizontal (x axis) direction on
the plane. However, 11 the subsidiary mark SM 1s within the
subsidiary area AR3, the first direction D1 may be any direc-
tion. Similarly, 1f the subsidiary mark SM 1s within the sub-
sidiary areca AR3, the standard distance SD may be any dis-
tance. On the plane, the subsidiary mark SM 1s spaced apart
from the display panel 100.

The flexible printed circuit board 200 may be made of a
semitransparent or opaque material. Thus, although a worker
looks at the flexible printed circuit board 200 toward a lower
portion of the flexible printed circuit board 200 from an upper
portion of the flexible printed circuit board 200 with eyes or
an optical camera, the worker cannot recognize the second
alignment mark AM2 and the subsidiary mark SM.

The first bonding area AR1 and the second bonding area
AR2 may be accurately aligned on the basis of the subsidiary
mark SM, as discussed below.

The anisotropic conductive film (ACF) 300 1s provided
between the display panel 100 and the tlexible printed circuit
board 200 to electrically connect the display panel 100 and
the tlexible printed circuit board 200 in the first bonding area
AR1 and the second bonding area AR2.

The drive printed circuit board (not shown) may be con-
nected to one side of the flexible printed circuit board 200.
The drive printed circuit board may be disposed to be spaced
apart from the display panel 100. The drive printed circuit
board provides an electrical signal driving the display panel
100 to the display panel 100 through the flexible printed
circuit board 200. An electrical signal output from the drive
printed circuit board may be transmitted to the first bonding
area AR1 of the display panel 100 through the amisotropic
conductive film 300 from the second bonding area AR2 of the
tflexible printed circuit board AR2. The display panel 100 can
display an image by the electrical signal.

Hereinafter, a method of manufacturing a display device in
accordance with an embodiment 1s described. Constituent
clements of the display device are substantially the same as
the constituent elements of the display device illustrated in
FIGS. 1A and 1B, and description thereof will not be
repeated. The method of manufacturing a display device will
be described 1n detail.

FIG. 2 1s a flow chart showing a method of manufacturing,
a display device 1n accordance with an embodiment.

Referring to FIGS. 1A, 1B and 2, the display device 1s
manufactured through following processes.

The display panel 100 1s provided (S1). The display panel
100 includes the top surface 101 and the bottom surface 103
which 1s on an opposite side of the display panel 100 from the
top surface 101. The first bonding area AR1 1s defined on the
top surface 101 of the display panel 100, and the first align
ment mark AM1 1s included 1n the first bonding area AR1.
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The top surface 101 of the display panel 100 1s filmed or
imaged to obtain location information of the first alignment

mark AM1 (S2).

The flexible printed circuit board 200 1s provided (S3). The
flexible printed circuit board 200 includes the second bonding
area AR2 and the subsidiary areca AR3 adjacent to the second
bonding area AR2 on the bottom surface 103, which 1s on an
opposite side of the flexible printed circuit board 200 from the
top surface 101. The second alignment mark AM2 1s included
in the second bonding area AR2, and the subsidiary mark SM
1s included in the subsidiary area AR3. The second alignment
mark AM2 and the subsidiary mark SM are spaced a standard
or predetermined distance apart from each other 1n the first
direction. On the plane, the subsidiary mark SM 1s spaced
apart from the display panel 100.

The anisotropic conductive film ACF 1s disposed on the
first bonding area AR1 (54).

On the basis of location information of the first alignment
mark AM1, the subsidiary mark SM 1s disposed to be spaced
the standard distance SD apart from the first alignment mark
AM1 to align the first alignment mark AM1 and the second
alignment mark AM2 (S5).

The display panel 100 and the flexible printed circuit board
200 are bonded (S6). In a state that the first alignment mark
SM1 and the second alignment mark SM2 are aligned, the
display panel 100 and the flexible printed circuit board 200
are compressed with the anisotropic conductive film 300 ther-
cbetween to be bonded to each other. First, the display panel
100 and the flexible printed circuit board 200 may be pre-
compressed. After that, the display panel 100 and the flexible
printed circuit board 200 may be main-compressed and then
the display panel 100 and the flexible printed circuit board
200 are electrically connected to each other through the
anisotropic conductive film 300.

In addition, whether the bonding has failed or not may be
checked (S7). Checking whether the bonding has failed or not
may be done by measuring a connection resistance of the first
and second bonding areas AR1 and AR2 or may be done by
testing whether the manufactured display device 1s driven or
not. Checking whether the bonding has failed or not may be
omitted.

FIG. 3 1s a perspective view for describing S2 of FIG. 2.

A worker films the first bonding areca AR1 using a first
optical camera 400 provided above the top surface 101 of the
display panel 100 and obtains location information of the first
alignment mark AM1. The location information of the first
alignment mark AM1 may be still image data.

FIG. 4 1s perspective view for describing S3 of FIG. 2.

The polanzing plate 130 1s provided on the bottom surface
103 of the display panel 100. The polarizing plate 130 may
include the first polarizing plate 131 having a phase differ-
ence of 4 wavelength and the second polarizing plate 133
having a phase difference of 2 wavelength.

Thus, although a worker looks at the display panel 100
toward an upper portion of the display panel 100 from a lower
portion of the display panel 100 with eyes or an optical
camera, the worker cannot recognize the first alignment mark
AM1 and the second alignment mark AM2.

The worker films the subsidiary mark SM using a second
optical camera 410 provided below the bottom surface of the
display panel 100 and the flexible printed circuit board 200
and obtains location information of the subsidiary mark SM.
The location information of the subsidiary mark SM 1s real
time video data. The subsidiary mark SM and the second
alignment mark AM?2 may be disposed to be spaced the stan-
dard distance SD apart from each other 1n the first direction
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D1. Accordingly, a location of the second alignment mark
AM2 may be drawn from the location imnformation of the
subsidiary mark SM.

On the basis of location information of the first alignment
mark AM1, the subsidiary mark SM 1s disposed to be spaced
the standard distance SD apart from the first alignment mark
AM1 1n the first direction D1 to align the first alignment mark
AM1 and the second alignment mark AM?2.

FIG. 5A 1s a drawing illustrating an alignment monitor
showing a relationship before the first alignment mark and the
second alignment mark are aligned. FIG. 5B 1s a drawing
illustrating an alignment monitor showing a relationship after
the first alignment mark and the second alignment mark have
been aligned.

Referring to FIGS. SA and 5B, the obtained location infor-
mation of the first alignment mark AM1 1s transmitted to an
alignment monitor 500. The alignment momitor 500 displays
location information of the first alignment mark AM1.

The obtained location information of the subsidiary mark
SM 1s transmitted to an alignment monitor 500. The align-
ment monitor 500 displays the location information of the
subsidiary mark SM to overlap the location information of the

subsidiary mark SM and the location information of the first
alignment mark AM1 displayed on the alignment monitor
500.

The subsidiary mark SM may be disposed to be spaced the
standard distance SD apart from the first alignment mark
AMI1 displayed on the alignment monitor 500 in the first
direction D1 to align the first alignment mark AM1 and the
second alignment mark AM2.

FIG. 6 1s a cross sectional view of display device 1n accor-
dance with another embodiment.

The display device illustrated in FIG. 6 has the same struc-
ture as the display device illustrated in FIGS. 1A and 1B
except for including a black patterned film (BPF) 140 instead
of the polarizing plate 130. Thus, the black patterned film
(BPF) 140 1s described herein in detail and a description of the
remaining constituent elements 1s not repeated.

Referring to FIGS. 1A and 6, the black patterned film
(BPF) 140 may be provided on the bottom surface 103 of the
display panel 100. The black patterned film (BPF) 140 may
have a black pattern BP formed to cover at least first align-
ment mark AM1. The black pattern BP 1s formed to corre-
spond to the non-display area NA of the display panel 100, so
that the inside of the non-display area of the display panel 100
1s not seen.

Thus, although a worker looks at the display panel 100
toward an upper portion of the display panel 100 from a lower
portion of the display panel 100 with eyes or an optical
camera, since the black pattern BP covers the first alignment
mark, the worker cannot recognize the first alignment mark
AMI.

A method of manufacturing the display device illustrated
in FIG. 6 1s the same with the method of manufacturing the
display device illustrated in FIGS. 1A and 1B, except that the
black pattern film 140 1s provided on the bottom surface 10
of the display panel 100. Thus, further description 1s not
repeated.

FI1G. 7 1s a cross sectional view of display device 1n accor-
dance with still another embodiment.

The display device illustrated in FIG. 7 has the same struc-
ture as the display device illustrated in FIGS. 1A and 1B
except that the polarizing plate 1s omitted, and the material
forming the base substrate 1s different. Thus, hereinafter, the
base substrate 113 1s described 1n detail and a description of
the remaining constituent elements 1s not repeated.
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Referring to FIGS. 1A and 7, the base substrate 113 may be
formed from an opaque material. The base substrate 113 may
be formed of a plurality of layers and a part of the plurality of
layers may be formed from an opaque material. The base
substrate 113 may be made of a double layer including an
opaque metallic layer and an 1nsulating layer.

Thus, although a worker looks at the display panel 105
toward an upper portion of the display panel 105 from a lower
portion of the display panel 105 with eyes or an optical
camera, since the base substrate 113 1s opaque, the worker
cannot recognize the first alignment mark AM1.

A method of manufacturing the display device illustrated
in FI1G. 7 may be the same as the method of manufacturing the
display device illustrated in FIGS. 1A and 1B except that the
display panel 105 including the base substrate 113 made of an
opaque materal 1s provided and the polarizing plate 1s omit-
ted. Thus, further description 1s not repeated.

By way of summation and review, in electrically connect-
ing a drive printed circuit board to a display panel through a
flexible printed circuit board, a first bonding area may be
defined 1n the display panel and a second bonding area may be
defined in the flexible printed circuit board. The display panel
and the flexible printed circuit board may be bonded 1n the
first and second bonding areas by an anisotropic conductive
film (ACF) provided between the first and second bonding
areas.

To bond the display panel and the flexible printed circuit
board, the first and second bonding areas may be imaged
using an optical camera 1n order to accurately align the first
bonding area and the second bonding arca. However, 1f a
round polarizing plate or a black pattern film 1s disposed in
one side of the display panel, or 1f a base substrate of the
display panel 1s made of opaque material, it may not be
possible to image the first and second bonding areas using an
optical camera. Accordingly, a worker may not be able to
accurately align the first and second bonding areas. In con-
trast, according to a display device in accordance with an
embodiment a first bonding area of opaque display panel and
a second bonding area of flexible printed circuit board may be
accurately aligned, so that the display panel and the flexible
printed circuit board may be bonded. Also, amethod of manu-
facturing the display device 1s provided.

The above-disclosed subject matter 1s to be considered
illustrative, and not restrictive, and the appended claims are
intended to cover all such modifications, enhancements, and
other embodiments, which fall within the true spint and
scope. Thus, to the maximum extent allowed by law, the scope
1s to be determined by the broadest permissible interpretation
of the following claims and their equivalents, and shall not be
restricted or limited by the foregoing detailed description.

What 1s claimed 1s:

1. A method of manufacturing a display device comprising:

providing a display panel including opposite facing sides
and a first alignment mark on one side of the opposite
facing sides;

obtaining location information of the first alignment mark
by 1maging the one side of the display panel;

providing a flexible printed circuit board that includes a
second alignment mark and a subsidiary mark on one
side of the flexible printed circuit board,

wherein the one side of the flexible printed circuit board
faces the one side of the display panel, and

wherein the subsidiary mark 1s spaced apart from the dis-
play panel 1n a plan view, and the second alignment mark
and the subsidiary mark are spaced a predetermined
distance apart from each other in a first direction;
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aligning the first alignment mark and the second alignment
mark by disposing the subsidiary mark to be spaced the
predetermined distance apart from the first alignment
mark on the basis of the location information of the first
alignment mark; and

bonding the display panel and the flexible printed circuit

board 1n which the first and second alignment marks are
aligned.

2. The method as claimed 1n claim 1, further comprising
obtaining location information of the subsidiary mark by
imaging the one side of the flexible printed circuit board.

3. The method as claimed 1n claim 2, wherein the location
information of the first alignment mark 1s still image data and
the location information of the subsidiary mark is real time
video data.

4. The method as claimed 1n claim 3, further comprising,
alter obtaining the location information of the first alignment
mark, displaying the location information of the first align-
ment mark on an alignment monitor.

5. The method as claimed 1n claim 4, turther comprising,
alter obtaining the location information of the subsidiary
mark, overlapping the location information of the first align-
ment mark displayed on the alignment monitor and the loca-
tion mnformation of the subsidiary mark by displaying the
location information of the subsidiary mark on the alignment
monitor.

6. The method as claimed 1n claim 1, wherein the flexible
printed circuit board 1s made of a semitransparent or opaque
material.

7. The method as claimed 1n claim 6, wherein the flexible
printed circuit board 1s a chip on film.

8. The method as claimed in claim 1, further comprising a
polarizing plate on another one of the opposite facing sides of
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the display panel, the another one of the opposite facing sides
being opposite the one side of the display panel.

9. The method as claimed in claim 8, wherein the polariz-
ing plate has a phase difierence of 4 wavelength.

10. The method as claimed in claim 1, wherein a black
pattern covering at least the first alignment mark 1s on another
one of the opposite facing sides of the display panel, the
another one of the opposite facing sides being opposite the
one side of the display panel.

11. The method as claimed 1n claim 1, wherein the display
panel includes a base substrate and a display layer, the display
layer being disposed on the base substrate to display an
image, and the base substrate being made of an opaque mate-
rial.

12. The method as claimed 1n claim 1, further comprising

disposing an anisotropic conductive film on the one side of
the display panel covering the first alignment mark.

13. The method as claimed 1n claim 12, wherein the bond-
ing of the display panel and the flexible printed circuit board
compresses the display panel and the tlexible printed circuit
board with the anisotropic conductive film therebetween.

14. The method as claimed 1n claim 13, wherein the bond-
ing of the display panel and the flexible printed circuit board
includes:

pre-compressing the display panel and the flexible printed
circuit substrate; and

main-compressing the display panel and the flexible

printed circuit board to electrically connect the display
panel and the flexible printed circuit board through the
anisotropic conductive film.
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