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(57) ABSTRACT

A flat panel display apparatus 1s disclosed. In one embodi-
ment, the apparatus includes a panel configured to display an
image; a glass window covering the panel; and a polarizing
film attached on a surface of the glass window, wherein the
polarizing film 1s configured to prevent the scatter of broken
pieces when the glass window breaks and also prevent
reflection of an external light.
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FLAT PANEL DISPLAY INCLUDING A
GLASS WINDOW

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

RELATED APPLICATIONS

This application claims the benefit of Korean Patent
Application No. 10-2010-0029996, filed on Apr. 1, 2010, in
the Korean Intellectual Property Office, the disclosure of
which 1s 1incorporated herein in 1ts entirety by reference.

BACKGROUND

1. Field

The described technology generally relates to a flat panel
display, and more particularly, to a flat panel display includ-
ing a glass window.

2. Description of the Related Technology

Recently, display devices are being replaced with thin flat
panel displays including an organic light emitting display, a
liquad crystal display (LCD), or the like.

SUMMARY

One aspect 1s a flat panel display whereby the scatter of
broken pieces 1s eflectively prevented when a glass window
breaks, and a separate scatter-prevention {ilm and a process
of making and attaching the film are unnecessary.

Another aspect 1s a flat panel display including a panel on
which an 1image 1s displayed; a glass window for covering
the panel; and a polarizing film attached on the glass
window.

The polarizing film may be attached on a surface of the
glass window that faces the panel, or may be attached on
another surface of the glass window, which does not face the
panel.

A touch screen may further be arranged between the panel
and the glass window, and the panel may include at least one
of an organic light emitting panel and a liquid crystal panel.

The polarizing film may simultaneously function to be
used 1n scatter-prevention of the glass window, and to inhibit
an external light from being retlected.

Another aspect 1s a tlat panel display comprising: a panel
configured to display an image; a glass window covering the
panel; and a polarizing film attached on a surface of the glass
window, wherein the polarizing film 1s configured to prevent
the scatter of broken pieces When the glass window breaks
and also prevent reflection of an external light.

In the above display, the surface of the glass window faces
the panel. The above display further comprises a touch
screen formed between the panel and the polarizing film. In
the above display, the touch screen comprises: first and
second substrates facing each other; first and second elec-
trode patterns formed on the first and second substrates,
respectively, wherein the first and second electrode patterns
face each other; and an 1insulating material interposed
between the substrates and covering the electrode patterns.

In the above display, the glass window 1s formed over the
polarizing film. The above display further comprises an
adhesive formed between the glass window and the polar-
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2

izing film. In the above display, the surface of the glass
window does not face the panel. The above display further
comprises a touch screen formed between the panel and the
glass window.

In the above display, the touch screen comprises: first and
second substrates facing each other; first and second elec-
trode patterns formed on the first and second substrates,
respectively, wherein the first and second electrode patterns
face each other; and an insulating material interposed
between the substrates and covering the electrode patterns.
In the above display, the polarizing film 1s formed over the
glass window. The above display further comprises an
adhesive formed between the polarizing film and the glass
window. In the above display, the panel 1s an organic light
emitting panel or a liquid crystal panel. In the above display,
the polarizing film 1s formed at least partially of a non-glass
material.

Another aspect 1s a flat panel display comprising: a panel
configured to display an 1image; a glass window configured
to cover the panel, wherein the glass window has first and
second surfaces opposing each other, wherein the first
surface 1s closer to the panel than the second surface; and a
polarizing film formed between the first surface of the glass
window and the panel, wherein the polarizing film 1s closer
to the panel than the glass window, and wherein the polar-
1zing {1lm 1s formed at least partially of a non-glass material
which 1s configured to prevent the scatter of broken pieces
when the glass window breaks.

The above display further comprises a first adhesive
formed between the glass window and the polarizing film.
The above display further comprises a touch screen which 1s
formed between the panel and the polarizing film. The above
display further comprises: a second adhesive formed
between the polanizing film and touch screen; and a third
adhesive formed between the touch screen and panel.

Another aspect 1s a flat panel display comprising: a panel
configured to display an image; a glass window configured
to cover the panel; a touch screen formed between the panel
and the glass window; and a polarizing film having first and
second surfaces opposing each other, wherein the first
surface 1s closer to the panel than the second surface, and
wherein the glass window i1s formed between the first
surface of the polarizing film and the touch screen.

In the above display, the polarizing film 1s formed at least
partially of a non-glass material which 1s configured to
prevent the scatter of broken pieces when the glass window
breaks and prevent reflection of an external light. In the
above display, the touch screen comprises: first and second
substrates facing each other; first and second electrode
patterns formed on the first and second substrates, respec-
tively, wherein the first and second electrode patterns face
cach other; and an insulating material interposed between

the substrates and covering the electrode patterns.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram of a structure of a flat panel display
according to an embodiment.

FIG. 2 1s a diagram of a structure of a panel in the flat
panel display of FIG. 1.

FIG. 3 1s a diagram of a structure of a touch screen 1n the
flat panel display of FIG.

FIG. 4 1s a diagram of a structure of a flat panel display
according to another embodiment.

DETAILED DESCRIPTION

In general, a flat panel display has a structure in which a
protective glass window 1s mounted on a panel on which an
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image 1s displayed. If the glass window breaks due to
excessive impact, broken pieces therefrom are scattered and
thus possibly injure the user.

In order to prevent this accident, a separate scatter-
prevention film 1s prepared and attached on the glass win-
dow. However, this increases the total number of display
components as well as the total number of processes and
manufacturing costs. This additional element also 1ncreases
the thickness of a display product by about 100 um-about

125 pum.
Retference will now be made 1n detail to embodiments,

examples of which are illustrated 1 the accompanying
drawings, wherein like reference numerals refer to the like
clements throughout. The disclosed embodiments may have
different forms and should not be construed as being limited
to the descriptions set forth herein.

FIG. 1 1s a diagram of a structure of a flat panel display
10 according to an embodiment. FIGS. 2 and 3 are diagrams

ol structures of a panel 11 and a touch screen 12 1n the tlat
panel display 10 of FIG. 1.

In one embodiment, as shown 1n FIG. 1, the flat panel
display 10 includes a glass window 14 that covers the panel
11 on which an 1mage 1s displayed. The glass window 14
may be a protective tempered glass. The touch screen 12 for
touch manipulation 1s arranged between the panel 11 and the
glass window 14. A polanzing film 13 1s attached on a
surface of the glass window 14, which faces the panel 11. An
adhesive 15 may be used to couple 1) the panel 11 and touch
screen 12, 11) the touch screen 12 and polarizing film 13 and
111) the polarizing film 13 and glass window 14. The adhesive
15 may be an optical clear adhesive (OCA).

In one embodiment, as illustrated 1n FIG. 2, the panel 11
may have a structure in which a display unit 11b 1s arranged
on a substrate 11a, and an encapsulation substrate 11¢ covers
the display unit 11b. The panel 11 may be an organic light
emitting panel or a liquid crystal panel.

In one embodiment, as illustrated in FIG. 3, the touch
screen 12 may have a structure in which an insulator or
insulating material 12¢ 1s disposed between two substrates
12a and 12b having electrode patterns 12a' and 12b' formed
thereon, respectively. When touch pressure 1s applied to a
top surface of the glass window 14, the msulator 12c 1s
pressed and then the distance between the electrode patterns
12a' and 12b' 1s changed so that the touch manipulation 1s
performed by detecting a change in capacitance.

The polarizing film 13 may mhibit an external light from
being reflected. Further, since the polanzing film 13 1s
directly attached on an mner surface of the glass window 14
via the adhesive 15, the polarizing film 13 may also prevent
the scatter of broken pieces when the glass window 14
breaks.

In one embodiment, the polarizing film 13 may be formed
at least partially of 1) a non-glass material which 1s config-
ured to 1) prevent the scatter of broken pieces when the glass
window 14 breaks and 11) a matenial which 1s configured to
prevent reflection of an external light. The non-glass mate-
rial may include at least part of a matenial used to manu-
facture a typical scatter-prevention {ilm. In another embodi-
ment, the polarizing film 13 may be formed at least partially
of a typical polarizing film material which 1s configured to
prevent the scatter of broken pieces of the glass window 14
in conjunction with the adhesive 15 interposed between the
glass window 14 and the polarizing film 13. This description
applies to the FIG. 4 embodiment. For example, the broken
pieces may stick to the adhesive 15 instead of being scat-
tered.
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As discussed above, when the glass window 14 breaks
and scatters 1nto pieces, a user may be injured. However,
since the polanzing film 13 is attached on the glass window
14, the broken pieces may not be scattered although the glass
window 14 breaks. For example, the broken glass pieces are
substantially maintained in their original location of the
glass without being scattered.

In one embodiment, the polanzing film 13 incorporates
the functions of a scatter-prevention film and a typical
polarizing film. Since a separate scatter-prevention film 1s
unnecessary, the number of manufacturing processes or the
number of components 1s reduced. I a separate scatter-
prevention film 1s attached, the thickness of the flat panel
display 10 1s increased about 100 um-about 125 um. How-
ever, 1 the polarizing film 13 1s used, a display with a thin
profile and a product having the display may be realized.

FIG. 4 1s a diagram of a structure of a flat panel display
20 according to another embodiment.

In one embodiment, as shown 1n FIG. 4, the flat panel
display 20 includes a glass window 23 that may be a
protective tempered glass covers a panel 21 on which an
image 1s displayed. A touch screen 22 for touch manipula-
tion 1s arranged between the panel 21 and the glass window
23, and a polarizing film 24 1s attached on an exterior surface
of the glass window 23, which does not face the panel 21.
A reference numeral 25 indicates an adhesive such as an
OCA.

The panel 21 may also include the structure of the panel
11 of FIG. 2, and may be an organic light emitting panel or
a liquid crystal panel. The touch screen 22 may also include
the structure of the touch screen 12 of FIG. 3.

The polarizing film 24 may simultaneously function to
inhibit an external light from being retlected, and to prevent
the scatter ol broken pieces when the glass window 23
breaks.

The FIG. 1 embodiment has a structure in which the
polarizing film 13 is attached on the inner surface of the
glass window 14, which faces the panel 11 whereas the FIG.
4 embodiment has a structure 1n which the polarizing film 24
1s attached on the exterior surface of the glass window 14,
which does not face the panel 21. Since the functions of the
polarizing film 24 are substantially the same as that of the
FIG. 1 embodiment, the description thereof will be omatted.

According to at least one embodiment, 1t 1s possible to
prevent the scatter of the broken pieces when the glass
window 23 breaks, without the use of a separate scatter-
prevention film. Accordingly, the glass window 23 may have
a scatter-prevention function without increasing manufac-
turing costs, and a slim product may be obtained since an
additional element 1s not included.

Further, the flat panel display according to at least one
embodiment 1s highly profitable and also affords advanta-
geously a slim product, and thus may be used 1n mobile
devices including a mobile phone.

It should be understood that the exemplary embodiments
described therein should be considered in a descriptive sense
only and not for purposes of limitation. Descriptions of
features or aspects within each embodiment should typically
be considered as available for other similar features or
aspects 1n other embodiments.

What 1s claimed 1s:

1. A flat panel display comprising:

a panel configured to display an 1image;

a glass window covering the panel;

a polanizing film attached on a surface of the glass
window, wherein the polarizing film 1s configured to
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prevent the scatter of broken pieces when the glass
window breaks and also prevent reflection of an exter-
nal light; and

a touch screen formed between the panel and the polar-
izing film, wherein the polarizing film and the touch
screen contact each other via an adhesive,

whevrein the touch screen comprises:

first and second substrates facing each other;

first and second electrode patterns formed on the first and
second substrates, vespectively, wherein the first and
second electrode patterns face each other; and

an insulating material interposed between the substrates
and fully covering top and side surfaces of each of the
first and second electrode patterns.

2. The display of claim 1, wherein the surface of the glass

window faces the panel.

[3. The display of claim 1, wherein the touch screen

COmMprises:

first and second substrates facing each other;

first and second electrode patterns formed on the first and
second substrates, respectively, wherein the first and
second electrode patterns face each other; and

an insulating material mterposed between the substrates
and covering the electrode patterns.}

4. The display of claim 1, wherein the glass window 1s

formed over the polarizing film.

5. The display of claim 4, further comprising an adhesive

formed between the glass window and the polarizing film.

6. A flat panel display comprising:

a panel configured to display an 1image;

a glass window covering the panel; [and}

a polarizing film attached on a surface of the glass
window, wherein the polarizing film 1s configured to
prevent the scatter of broken pieces when the glass
window breaks and also prevent reflection of an exter-
nal light, wherein the surface of the glass window does
not face the panel; and

a touch screen formed between the panel and the glass
window,

whevrein the touch screen comprises:

first and second substrates facing each other;

first and second electrode patterns formed on the first and
second substrates, vespectively, wherein the first and

second electrode patterns face each other; and
an insulating material interposed between the substrates
and fully covering top and side surfaces of each of the
first and second electrode patterns.
[7. The display of claim 6, further comprising a touch
screen formed between the panel and the glass window.}
[8. The display of claim 7, wherein the touch screen
COmMprises:
first and second substrates facing each other;
first and second electrode patterns formed on the first and
second substrates, respectively, wherein the first and
second electrode patterns face each other; and
an insulating material mterposed between the substrates
and covering the electrode patterns.}
9. The display of claim [7] 6, wherein the polarizing film
1s formed over the glass window.
10. The display of claim 9, further comprising an adhesive
formed between the polarizing film and the glass window.
11. The display of claim 1, wherein the panel 1s an organic
light emitting panel or a liquid crystal panel.
12. The display of claim 1, wherein the polarizing film 1s
formed at least partially of a non-glass materal.
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13. A flat panel display comprising;:

a panel configured to display an image;

a glass window configured to cover the panel, wherein the
glass window has first and second surfaces opposing
each other, wherein the first surface 1s closer to the
panel than the second surface;

a polarizing film formed between the first surface of the
glass window and the panel, wherein the polanzing
film 1s closer to the panel than the glass window, and
wherein the polarizing film 1s formed at least partially
of a non-glass material which 1s configured to prevent
the scatter of broken pieces when the glass window

breaks; and

a touch screen formed between the panel and the polar-
izing film, wherein the polarizing film and the touch
screen contact each other via an adhesive,

wherein the touch scrveen comprises:

first and second substrates facing each other;

first and second electrode patterns formed on the first and
second substrates, vespectively, wherein the first and
second electrode patterns face each other; and

an insulating material intevposed between the substrates
and fully covering top and side surfaces of each of the
first and second electrode patterns.

14. The display of claim 13, wherein the glass window

and the polarizing film contact each other via an adhesive.

15. The display of claim 13, wherein the touch screen and
the panel contact each other via an adhesive.

16. A flat panel display comprising:

a panel configured to display an 1image;

a glass window configured to cover the panel;

a touch screen foil led between the panel and the glass

window; and

a polarizing film having first and second surfaces oppos-
ing each other, wherein the first surface 1s closer to the
panel than the second surface, and wherein the glass
window 1s formed between the first surface of the
polarizing film and the touch screen,

wherein the touch screen comprises.

first and second substrates facing each other;

first and second electrode patterns formed on the first and
second substrates, vespectively, wherein the first and
second electrode patterns face each other; and

an insulating material intevposed between the substrates
and fully covering top and side surfaces of each of the
first and second electrode patterns.

17. The display of claim 16, wherein the polarizing film
1s formed at least partially of a non-glass material which 1s
configured to prevent the scatter ol broken pieces when the
glass window breaks and prevent reflection of an external
light.

[18. The display of claim 16, wherein the touch screen
COmMprises:

first and second substrates facing each other;

first and second electrode patterns formed on the first and
second substrates, respectively, wherein the first and
second electrode patterns face each other; and

an insulating material interposed between the substrates
and covering the electrode patterns.}

19. A flat panel display comprising:

a panel configured to display an image;

a glass window covering the panel;

a polarizing film attached on a surface of the glass
window; and

a touch screen formed between the panel and the polar-
izing film, wherein the polarvizing film and the touch
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screen contact each other via an adhesive, wherein the
adhesive comprises an optical clear adhesive (OCA),

whevrein the touch screen comprises:

first and second substrates facing each other,

first and second electrode patterns formed on the first and
second substrates, vespectively, wherein the first and
second electrode patterns face each other; and

an insulating material interposed between the substrates
and fully covering top and side surfaces of each of the
first and second electrode patterns.

20. A flat panel display comprising:

a panel configured to display an image;

a glass window covering the panel;

a polarizing film attached on a surface of the glass
window; and

a touch screen formed between the panel and the polar-
izing film, wherein the polarizing film and the touch
screen contact each other via an adhesive, wherein the
width of the adhesive is the same as the widths of at
least two of the panel, the glass window, the polarizing
film and the touch screen,

8

wherein the touch screen comprises.
first and second substrates facing each other;

first and second electrode patterns formed on the first and
5 second substrates, vespectively, wherein the first and
second electrode patterns face each other; and

an insulating material intevposed between the substrates
and fully covering top and side surfaces of each of the

first and second electrode patterns.

10
21. The display of claim 20, wherein the adhesive com-

prises an optical clear adhesive (OCA).

22. The display of claim 1, wherein the first electrode

pattern includes a plurality of first electrodes, whervein the

15 second electrode pattern includes a plurality of second

electrodes respectively facing the first electrodes, and

wherein the insulating material fully covers top and side

surfaces of each and every one of the first and second
electrodes.
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