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WATERPROOFING BACKING ADHESIVE
STRUCTURE

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.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a waterproofing backing
adhesive structure, especially a waterproofing backing adhe-
sion for being adhered between the front cover and the
display panel that prevents detachment of the waterproofing
backing adhesive structure from the front cover or the

display panel due to a bubble.
2. Description of the Related Art

There are two major methods of waterproof design for
current electronic products. One 1s by using the installation
of an O-type gasket. Though the O-type gasket has the
advantage of reuse, 1t needs a larger space for installation, so
it 1s not suitable for application 1 small lightweight elec-
tronic products. The other 1s by using a waterproof backing
adhesive. A waterproof backing adhesive can be applied 1n
small lightweight electronic products and can provide a

good waterproofing effect as well; however, the following
problems will occur while 1t 1s 1n use.

Please refer to FIG. 1, which 1s related to a waterproof
backing adhesive structure whose technology has been pre-
vious disclosed. Usually 1mn the assembly process of the
clectronic device 90, production workers will first remove
the paper-film on the bottom surface 14a of the backing
adhesive 1a, adhere it to the front cover 91 of the electronic
device 90, and then remove the paper-film on the upper
surface 12a, after which the workers press and glue the
display panel 92 of the electronic device 90 to the upper
surface 12a of the backing adhesive 1a to make it adhere to
the backing adhesive 1a. However, 1n the process of adher-
ing the backing adhesive 1a, and 1n the 1nstance of adhering
the backing adhesive 1a, 1f the process of adhesion 1s not
smooth enough to fully expel all air from between the
backing adhesive 1a and the front cover 91 or display panel
92, the unexpelled air will be captured between the backing
adhesive 1a and the front cover 91 or display panel 92 and
will form an bubble 95 (as shown 1n FIG. 2). Although the
existence of the bubble 95 will not immediately affect the
usage of the electronic device 90, the bubble 95 will
gradually expand and contract under air pressure due to
expansion when 1t 1s hot, shrinkage when 1t 1s cold, or other
tactors of the backing adhesive 1a, over a long period of use
of the electronic device 90 (as shown with an arrow 1n the
figure). Therefore, 11 the width of the backing adhesive 1a 1s
not wide enough (especially for handheld devices such as
mobile phones of small size—i1 the visible area of the
display panel 1s to be expanded, the width of the backing
adhesive needs to be shrunken), 1t could lead to a local
opening between the backing adhesive 1a and the front
cover 91 or display panel 92, form a channel for leakage,
allow water vapor to easily seep into the leakage, and cause
the failure of the backing adhesive, which does not meet the
requirements and standards of waterproof and dustproof of
the IP (Ingress Protection).
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2
SUMMARY OF THE INVENTION

The main purpose of the present mnvention 1s to provide a
waterproofing backing adhesion structure that prevents the
formation of a gap between the backing adhesive main body
and the display panel or the backing adhesive main body and
the front cover due to the expansion of bubbles between the
backing adhesive main body and the display panel or the
backing adhesive main body and the front cover.

Another major purpose of the present mmvention is to
provide an electronic device which comprises the aforemen-
tioned waterproofing backing adhesion structure.

In order to achieve the purpose mentioned above, the
waterprooling backing adhesive structure of the present
invention can be applied to an electronic device. The elec-
tronic device includes a front cover and a display panel. The
waterproofing backing adhesive structure 1s to be adhered
between the front cover and the display panel, and the
waterproofing backing adhesive structure includes a backing
adhesion main body, an adhesive material, and a plurality of
air chambers. The backing adhesive main body includes an
upper surface and a bottom surface; the adhesive matenal 1s
to be adhered to at least one surface of the upper surtface and
the bottom surface of the backing adhesive main body to
adhere the backing adhesive main body between the front
cover and the display panel; the plurality of air chambers are
formed on at least one surface of an upper surface or a
bottom surface of the backing adhesive main body where
there 1s adhesive material for accommodating air in a bubble
generated when the backing adhesive main body 1s attached
to the front cover or the display panel; the plurality of air
chambers are for releasing the pressure of the bubble.

In one of the embodiments of the present invention, the
backing adhesive main body of the present invention
includes a plurality of nbs, which form air chambers,
wherein the upper surface and the bottom surface of the
backing adhesive main body comprise the plurality of ribs
installed 1n a parallel fashion and extending parallel to the
direction of the length of the backing adhesive, and the
plurality of parallel ribs on the upper surface and the bottom
surface of the backing adhesive main body correspond to
cach other, and the heights of the plurality of ribs on the
same surface are essentially the same.

In one of the embodiments of the present mnvention, the
plurality of ribs of the backing adhesive main body of the
present mvention are mnstalled in an interwoven fashion on
the upper surface and on the bottom surface of the backing
adhesive main body; the interwoven plurality of ribs on the
upper surface and the bottom surface of the backing adhe-
stve main body correspond to each other.

In one of the embodiments of the present invention, the
backing adhesive of the present invention includes a plural-
ity of sockets, and the plurality of air chambers 1s formed
inside the space of the plurality of sockets.

In one of the embodiments of the present imnvention, the
waterproofing backing adhesive structure further comprises
at least one paper-film, and the at least one paper-film 1s
adhered on the adhesive material of the surface of the
backing adhesive main body.

In one of the embodiments of the present invention, the
plurality of air chambers are independent of each other and
are not connected with each other.

In order to achieve another purpose of the present mven-
tion, the electronic device of the present mnvention includes
a front cover, a display panel, and the afore-mentioned
waterproofing backing adhesive structure, wherein the
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waterproofing backing adhesive structure 1s
between the front cover and the display panel.

adhered

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a lateral cutaway perspective drawing of the
clectronic device of the waterproofing backing adhesive
structure that has been previously disclosed.

FI1G. 2 shows an 1llustration of the formation of the bubble
in the backing adhesive main body and the front cover in
FIG. 1.

FI1G. 3 1s a break-down 1llustration of the electronic device
ol the present invention.

FIG. 4 1s an illustration of the appearance of the water-
proofing backing adhesive structure according to the first
embodiment of the present invention.

FIG. 5 1s a lateral cutaway view drawing of the water-
proofing backing adhesive structure attached between the
front cover and the display panel according to the first
embodiment of the present invention.

FIG. 6 1s an 1illustration of the appearance of the water-
proofing backing adhesive structure according to the second
embodiment of the present invention.

FIG. 7 1s a lateral cutaway perspective drawing of the
waterproofing backing adhesive structure attached between
the front cover and the display panel according to the second
embodiment of the present invention.

FIG. 8 1s an illustration of the appearance of the water-
proofing backing adhesive structure according to the third
embodiment of the present invention.

FIG. 9 1s a lateral cutaway perspective drawing of the
waterprooling backing adhesive structure attached between
the front cover and the display panel according to the third
embodiment of the present invention.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

(Ll

In order to make 1t easier to understand the purposes,
teatures, and advantages of the present invention, hereinat-
ter, specific embodiments of the present invention are pre-
sented below, with 1llustrations and descriptions 1n detail.

Please refer to FIG. 3, which 1s a break-down 1llustration
of the electronic device of the present invention.

A waterproofing backing adhesive 1 structure of the
present application can be adhered between a first object
and a second object. As shown 1 FIG. 3, in one of the
embodiments of the present invention, the waterproofing
backing adhesive structure 1 of the present invention 1s
applied to an electronic device 90, especially a handheld
clectronic device 90 with an IP level of waterproof function,
and the first object is a front cover 91 of the electronic device
90, and the second object is the a display panel 92 of the
electronic device 90. However, application of the water-
proofing backing adhesive structure 1 of the present inven-
tion dose not limit to thereto. The electronic device 90
includes a front cover 91 and a display panel 92 (which can
also be a touch screen display panel), and the waterproofing
backing adhesive structure 1 i1s for being adhered to and
clamped between the front cover 91 and the display panel
92. In the embodiments of the present invention, the elec-
tronic device 90 1s a touch control cellular phone; however,
the present invention 1s not limited to thus.

Please refer to FIG. 4 and FIG. 5, which are 1llustrations
of the structure ol the waterproofing backing adhesive
structure according to the first embodiment of the present
invention. FIG. 4 1s an illustration of the appearance of the
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4

waterproofing backing adhesive structure according to the
first embodiment of the present invention; FIG. 5 1s a lateral
cutaway view drawing ol the waterproofing backing adhe-
sive structure attached between the front cover and the
display panel according to the first embodiment of the
present 1nvention.

As shown 1n FIG. 4, 1n the first embodiment of the present
invention, the waterproofing backing adhesive structure 1 of
the present invention includes a backing adhesive main body
10, an adhesive material 20, a plurality of air chambers 30,
and at least one paper-film 40. The backing adhesive main
body 10 includes an upper surface 12, a bottom surface 14,
and a plurality of ribs 16, wherein the plurality of ribs 16 are
formed 1n a unitary piece and protrude slightly from the
upper surface 12 and the bottom surface 14 of the backing
adhesive main body 10. Due to the spacing of the plurality
of ribs 16 or mterweaving among each of the ribs 16, a
plurality of air chambers 30 can be formed. In the first
embodiment of the present invention, there are a total of four
ribs 16; the ribs 16 are formed 1n pairs on the upper surface
12 and on the bottom surface 14 of the backing adhesive
main body 10. Moreover, each of the ribs 16 1s parallel to
cach other and 1s arranged such that 1t extends parallel to the
length of the backing adhesive main body 10. The heights of
the ribs 16 on the same surface are essentially the same, but
the heights of each of the ribs 16 on diflerent surfaces can
be different; and the positions of the ribs on different
surfaces can correspond to each other, or they can be
otherwise arranged.

The adhesive material 20, which 1s attached to the backing
adhesive main body 10, 1s used for adhering the backing
adhesive main body 10 between the front cover 91 and the
display panel 92. As shown 1n FIG. 4, 1n the first embodi-
ment of the present invention, the adhesive material 20 1s
attached to the ribs 16; however, the present invention 1s not
limited to this; 1t can be attached to the upper surface 12 or
to the bottom surface 14 of the backing adhesive main body
10 between any ribs 16.

As shown 1n FIG. 4, the paper-film 40 can be adhered to
the backing adhesive main body 10. When the waterproofing
backing adhesive structure 1 of the present invention 1s used,
the plurality of paper-films 40 are to be removed from the
backing adhesive main body 10. In the first embodiment of
the present invention, the quantity of the paper-films 40 1s
one on the top and another on the bottom; however, the
quantity of the paper-films 40 1s not limited to this.

As shown 1n FIG. 5, 1n the first embodiment of the present
invention, after the paper-film 40 1s removed, the water-
proofing backing adhesive structure of the present invention
1s to be adhered between the front cover 91 and the display
panel 92 of the electromic device 90 with the adhesive
material 20 on the ribs 16. After the adhesion, if an bubble
95 1s formed between a partial section of one rib 16 of the
two ribs 16 and the front cover 91 or the display panel 92,
then due to the gradual expansion of the bubble 95, a gap
appears 1n the same section of the ribs 16 and between the
ribs 16 and the front cover 91 or the display panel 92. In this
way, the air of the bubble 95 1s able to be transferred to the
nearby air chamber 30 (as shown with an arrow 1n FIG. §5)
and will not form a large gap due to its having a complete
horizontal opening between the waterproofing backing
adhesive structure 1 and the front cover 91 or the display
panel 92 such that water vapor can easily enter via the large
gap, and cause the failure of the backing adhesive eventu-
ally, as stated in the prior art. In addition, because air in the
bubble 95 enters the air chamber 30, the bubble 95 is

prevented from continuously expanding to another rib 16
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due to the airtight pressure, so as to maintain close adhesion
between another rib 16 and the front cover 91 or the display
panel 92 on the backing adhesive main body 10. Because of
the close adhesion between another rib 16 and the front
cover 91 or the display panel 92, the waterproofing backing
adhesive structure 1 can continuously maintain the water-
proofing function.

However, 1t can be noticed from the above description that
once an bubble 95 develops on the same corresponding
location (the odds of having another bubble at the same spot
are very low) of the another rib 16 and expands as well and
causes the failure of the rib 16, the problem of losing the
waterproofing function of the waterproofing backing adhe-
sive structure 1 can arise, as mentioned in the prior art.
Therefore, the quantity of the ribs 16 1nstalled in the backing
adhesive main body 10 of the present invention, within a
certain range of the width, 1s not limited to two, as shown 1n
FIG. 4., more ribs 16 can be installed to reduce the odds of
the aforementioned problem as long as the suflicient adhe-
s1on 1s remained.

Next, please refer to FIG. 6 and FIG. 7. FIG. 6 1s an
illustration of the appearance of the waterproofing backing
adhesive structure according to the second embodiment of
the present invention; FI1G. 7 1s a lateral cutaway perspective
drawing of the waterproofing backing adhesive structure
attached between the front cover and the display panel
according to the second embodiment of the present inven-
tion.

As shown 1in FIG. 6, the second embodiment of the
present invention differs from the first embodiment of the
present invention 1n that the plurality of ribs 16 are installed
in an interwoven fashion, and each of the air chambers 30 1s
formed 1n a square by the interwoven arrangement of the ribs
16. As shown 1in FIG. 7, similarly, in the second embodiment
of the present mvention, ii an bubble 95 forms between a
partial section of one of the ribs 16 and the front cover 91
or the display panel 92 and causes separation of the surface
of the partial section of the rib 16 and the front cover 91 or
the display panel 92 due to expansion, the air 1n the bubble
95 can leak into a nearby air chamber 30 to achieve a result
similar to that aforementioned in the first embodiment.
Because the waterproofing backing adhesive structure 1 1n
the second embodiment of the present invention has more
ribs 16 with the adhesive maternial 20, 1t can provide stronger
adhesion than that 1n the first embodiment.

Finally, please refer to FIG. 8 and FIG. 9. FIG. 8 1s an
illustration of the appearance of the waterproofing backing
adhesive structure according to the third embodiment of the
present invention. FIG. 9 1s a lateral cutaway perspective
drawing of the waterproofing backing adhesive structure
attached between the front cover and the display panel
according to the third embodiment of the present invention.

As shown 1n FIG. 8, the third embodiment of the present
invention differs from the first embodiment and the second
embodiment of the present invention in that 1n the backing
adhesive main body 10, protruding ribs 16 are no longer
used to form the plurality of air chambers 30; instead, the
plurality of air chambers 30 are formed with inward concave
sockets 18. In this third embodiment of the present mnven-
tion, the plurality of sockets 18 are round in shape, and the
method of arrangement 1s similar to that of a matrix board,
with both horizontal and vertical distribution of straight
lines, but it can also be arranged with staggered spacing.
However, the shape and the distribution of the plurality of
sockets 18 of the waterproofing backing adhesive structure
1 of the present invention are not limited to this. As shown
in FIG. 8 and FIG. 9, 1n the third embodiment of the present
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invention, the waterproofing backing adhesive structure 1 1s
adhered between the front cover 91 and the display panel 92
with the adhesive material 20 of the upper surface 12 and the
bottom surface 14 of the backing adhesive main body 10; i
a bubble 95 develops between the backing adhesive main
body 10 and the front cover 91 or the display panel 92 and
expands to cause separation of one part of the backing
adhesive main body 10 from the front cover 91 or the display
panel 92, the air 1n the bubble 95 will be exhausted to a
nearby air chamber 30, as aforementioned in each of the
previous embodiments, to achieve a result similar to that
mentioned above.

It 1s to be noted that the above embodiments are only for
illustration of the preferred embodiments of the present
invention. In order to avoid redundancies, not all possible
combinations are recorded 1n detail. However, those skilled
in the art should understand that any implementations of the
above-mentioned principles can be modified as needed; any
designs that can form air chambers 30 1n the backing
adhesive main body 10 can fall within the scope of the
present invention. It 1s to be understood that the formations
of air chambers 30 with ribs 16 and with sockets 18 are
actually the same 1n concept. In other words, from the
viewpoint ol the upper surface of the ribs 16, the spaces
between each of the ribs 16 can be considered as the sockets
18; on the other hand, from the viewpoint of the upper
surface of the imner sockets 18, the structures surrounding
the upper surface of the inner sockets 18 can be considered
as each of the ribs 16. Thus, the two formations of the air
chambers 30 in the embodiments share the same relative
concept. Additionally, it 1s preferable to have each of the air
chambers 30 independent and without connections, but 1t
does not exclude the possibility of having local or nearby air
chambers 30 connected.

It 1s noted that the above-mentioned embodiments are
only for 1llustration. It 1s mntended that the present invention
cover modifications and variations of the present invention
provided they fall within the scope of the following claims
and their equivalents. Therefore, it will be apparent to those
skilled 1n the art that various modifications and variations
can be made to the structure of the present invention without
departing from the scope or spirit of the mvention.

What 1s claimed 1s:

1. A waterproofing backing adhesive structure to be
applied to an electronic device having a front cover and a
display panel, the waterproofing backing adhesive structure
being used for being adhered between the front cover and the
display panel and comprising:

a backing adhesion main body, comprising an upper

surface and a bottom surface:

an adhesive material, which 1s to be adhered to at least one

of the surfaces of the upper surface and the bottom
surface of the backing adhesive main body to adhere
the backing adhesive main body between the front
cover and the display panel; and

a plurality of air chambers, formed on at least one surface

of the upper surface or the bottom surface of the
backing adhesive main body where there 1s the adhe-
sive material and used for accommodating the air of a
bubble generated when the backing adhesive main
body 1s attached to the front cover or the display panel;
the plurality of air chambers are for releasing the
pressure of the bubble,

wherein the at least one of the surface of the backing

adhesion main body where there 1s the adhesive mate-
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rial 1s a smooth surface, such that the at least one of the
surface 1s flatly adhered on the front cover or the
display panel, and

wherein there 1s no adhesive material on the at least one

surface where the plurality of air chambers are formed.

2. The waterproofing backing adhesive structure as
claimed 1n claim 1, wherein at least one of the surtaces of the
upper surface and the bottom surface of the backing adhe-
stve main body comprises a plurality of ribs which form the
air chambers between them.

3. The waterproofing backing adhesive structure as
claimed 1n claim 2, wherein the heights of the plurality of
ribs on the same surface of the hacking adhesive main body
are essentially the same.

4. The waterproofing backing adhesive structure as
claimed 1n claim 1, wherein at least one of the surfaces of the
upper surface and the bottom surface comprises the plurality
of sockets through which the plurality of air chambers are
formed.

5. The waterproofing backing adhesive structure as
claimed in claim 1, wherein the waterproofing backing
adhesive structure comprises at least one paper-film, and the
at least one paper-film 1s adhered to the adhesive material of
the surface of the backing adhesive main body.

6. The waterproofing backing adhesive structure as
claimed in claim 2, wherein the plurality of ribs on the same
surface of the backing adhesive main body are installed 1n a
parallel fashion, and extend 1n the direction of the length of
the backing adhesive main body.

7. The waterproofing backing adhesive structure as
claimed in claim 6, wherein the upper surface and the
bottom surface of the backing adhesive main body both
comprise the plurality of ribs which are 1nstalled 1n a parallel
fashion.

8. The waterproofing backing adhesive structure as
claimed in claim 7, wherein the plurality of the parallel ribs
on the upper surface and the bottom surface of the backing
adhesive main body correspond to each other.

9. The waterproofing backing adhesive structure as
claimed 1n claim 2, wherein the plurality of the ribs on the
same surface of the backing adhesive main body are
installed 1n an mterwoven fashion.

10. The waterproofing backing adhesive structure as
claimed in claim 9, wherein the upper surface and the
bottom surface of the backing adhesive main body both
comprise the plurality of ribs which are installed 1n an
interwoven fashion.

11. The waterproofing backing adhesive structure as
claimed 1n claim 10, wherein the plurality of the interwoven
ribs on the upper surface and the bottom surface of the
backing adhesive main body correspond to each other.

12. The waterproofing backing adhesive structure as
claimed 1n claim 1, wherein each of the air chambers 1s
independent and 1s not connected to any other.

13. An electronic device, comprising:

a front cover;

a display panel; and

a waterproofing backing adhesive structure, which 1s

adhered between the front cover and the display panel,

and the waterproofing backing adhesive structure com-

Prises:

a backing adhesion main body, comprising an upper
surface and a bottom surface;

an adhesive material which 1s to be adhered to at least
one of the surfaces of the upper surface and the
bottom surface of the backing adhesive main body 1n
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order to adhere the backing adhesive main body
between the front cover and the display panel; and

a plurality of air chambers which are formed on at least
one of the surfaces of the upper surface or the bottom
surface of the backing adhesive main body where
there 1s the adhesive material for accommodating the
air ol a bubble generated when the backing adhesive
main body 1s attached to the front cover or the
display panel; the plurality of air chambers are for
releasing the pressure of the bubble,

wherein the at least one of the surface of the backing
adhesion main body where there i1s the adhesive
material 1s a smooth surface, such that the at least
one of the surface 1s flatly adhered on the front cover
or the display panel, and

wherein there 1s no adhesive material on the at least one
surface where the plurality of air chambers are
formed.

14. The electronic device as claimed 1n claim 13, wherein
at least one of the surfaces of the upper surface and the
bottom surface of the backing adhesive main body com-
prises a plurality of ribs which form the air chambers
between them.

15. The electronic device as claimed 1n claim 14, wherein
the heights of the plurality of ribs on the same surface of the
backing adhesive main body are essentially the same.

16. The electronic device as claimed 1n claim 13, wherein
at least one of the surfaces of the upper surface and the
bottom surface of the backing adhesive main body com-
prises the plurality of sockets, through which a plurality of
air chambers 1s formed.

17. The electronic device as claimed 1n claim 13, wherein
the waterproofing backing adhesive structure comprises at
least one paper-film, and the at least one paper-film 1is
adhered to the adhesive material of the surface of the
backing adhesive main body.

18. The electronic device as claimed 1n claim 14, wherein
the plurality of ribs on the same surface of the backing
adhesive main body are installed 1n a parallel fashion and
extend 1n the direction of the length of the backing adhesive
main body.

19. The electronic device as claimed 1n claim 18, wherein
the upper surface and the bottom surface of the backing
adhesive main body both comprise the plurality of ribs
which are installed 1n a parallel fashion.

20. The electronic device as claimed in claim 19, wherein
the plurality of parallel ribs on the upper surface and the
bottom surface of the backing adhesive main body corre-
spond to each other.

21. The electronic device as claimed 1n claim 14, wherein
the plurality of the ribs on the same surface of the backing
adhesive main body are installed 1n an interwoven fashion.

22. The electronic device as claimed 1n claim 21, wherein
the upper surface and the bottom surface of the backing
adhesive main body both comprise the plurality of ribs
which are installed 1n an interwoven fashion.

23. The electronic device as claimed 1n claim 22, wherein
the plurality of the interwoven ribs on the upper surface and
the bottom surface of the backing adhesive main body
correspond to each other.

24. The electronic device as claimed in claim 13, wherein
cach of the air chambers 1s independent and 1s not connected
to any other.

25. A waterproofing backing adhesive structuve, to be
applied to adhere a first object and a second object together,
COmprising.
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a backing adhesion main body, comprising an upper
surface and a bottom surface;

an adhesive material, which is to be adhered to at least
one of the surfaces of the upper surface and the bottom
surface of the backing adhesive main body to adhere
the backing adhesive main body between the first and
the second objects; and

a plurality of air chambers, formed on at least one surface
of the upper surface or the bottom surface of the
backing adhesive main body wheve there is the adhe-
sive material and used for accommodating the air of a
bubble generated when the backing adhesive main
body is attached to the first object or the second object;
the plurality of airv chambers ave for releasing the air
pressure of the bubble,

wherein the at least one of the surface of the backing
adhesion main body where there is the adhesive mate-
rial is a smooth surface, such that the at least one of the
surface is flatly adhered on the first object or the second
object, and

wherein therve is no adhesive material on the at least one
surface wheve the plurality of air chambers arve formed.
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