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Description

[0001] The present application claims the benefit un-
der 35 U.S.C. section 119(a) of Japanese Patent Appli-
cation filed in the Japan Patent Office on November 15,
2010 and assigned serial number 2010-254917, Japa-
nese Patent Application filed in the Japan Patent Office
on July 27, 2010 and assigned serial number
2010-168330 and the Japanese Patent Application filed
in the Japan Patent Office on January 7, 2010 and as-
signed serial number 2010-15990, the disclosures of
which is incorporated herein by reference.

FIELD OF INVENTION

[0002] The present invention relates to a multilayer film
designed to be attached on a display of electronic devic-
es, such as mobile phones, televisions, and computers.
More particularly, the present invention relates to a mul-
tilayer film showing a sufficient scratch resistant property,
having a separator that can easily be cut nearly straight
and accurately leaving almost no residual cutting dust on
an adhesive layer of the multilayer film, and providing an
option to include an additional cleaning function.

BACKGROUND OF THE INVENTION

[0003] Recently, multilayer films are have been used,
for many different purposes, on variety screens of elec-
tronics products such as displays of mobile phones and
television. The multilayer sheets can be various types,
and for example, a polarizing sheet, a phase difference
sheet, an optical compensation sheet, and a brightness
enhancement sheet. Generally, multilayer clear film
sheets are used except for colored film sheets which are
used for special purposes such as a privacy protection
purpose.
[0004] Conventional multilayer film A in FIGS. 20-21
has a material base sheet 10 with a front surface, not
shown in the figures, to be exposed after installation of
the sheet 10 on a display and a back surface to be coated
by an adhesive material directly facing the display when
installed, an adhesive layer 20 formed by applying such
as an adhesive agent to be layered on an entire surface
of the back surface, and a separator 30 temporarily cov-
ering the adhesive layer 20 prior to the installation of the
multilayer film A on the display, as described in Patent
Document 1.
[0005] The conventional multilayer film A has a prob-
lem of positioning the same on the display because the
user needs to guess an appropriate positioning after re-
moving the separator or as gradually removing the sep-
arator. Also, placing the film on an appropriate position
without leaving any bubble takes an experience.
[0006] To solve the identified problems associated with
the conventional film, another type of separator has been
developed where a separator 30 has a slit S across the
film (back split slit) which enables users to position one

half of the film A after removing one half of the separator
30 from the slit S. An adhesive layer 20 exposed after
removing the half of the separator 30 is placed on one
half of the display, and the other half of the film A with
the separator 30 is lifted to remove the other half of the
separator 30 finally placing the other half of the film A on
an appropriate position of the display. FIG. 20 shows this
conventional film structure where the multilayer film A
has the separator 30 with a slit crossing a middle portion
the separator 30.
However, this half-slit separator has a problem of gen-
erating cutting dust ultimately leaving the dust on the ad-
hesive layer 20, and the amount of the dust and possibility
of generating the dust increase as the half-slit line be-
comes longer.
[0007] In addition, during the slitting process, a blade
may accidentally extend into the adhesive layer 20 which
create a chance of keeping air in a slit gap in the adhesive
layer 20 and also a chance of leaving a white line J as
shown in FIG. 21.
[0008] Furthermore, during the slitting process, the
blade may accidentally cut deeper causing a damage to
the material base sheet 10. In an extreme situation, the
blade extends further to slightly cut the entire cross line
of the film A leaving a significant damage to the film A.
[0009] Japanese Unexamined Patent Publication No.
2007-156066

SUMMARY OF INVENTION

[0010] This invention was made to eliminate the above-
identified problems. Therefore, an object of this invention
is to provide a multilayer film showing a sufficient scratch
resistant property, having a material base sheet, an ad-
hesive layer applied on a back surface of the material
base sheet, and a separator temporarily placed and ad-
hered on the adhesive layer, where the separator has
strong tear directionality allowing the user to tear the sep-
arator to expose the predetermined adhesive layer pro-
viding an accurate positioning on the display to facilitate
an film installation process. It is another object of this
invention to enable the user to tear the predetermined
portion of the film almost straight without risk of the bubble
and white line problems.
[0011] The multi-layer film of this invention comprises
a material base sheet, an adhesive layer formed on one
side of the material base sheet, and a separator tempo-
rarily fixed on the adhesive layer, and the separator has
strong tear directionality. The multi-layer film can have
additional adhesive layer formed on the separator tem-
porarily fixed on the first adhesive layer and additional
separator temporarily fixed on the second adhesive layer.
The separator can have at least one slit in a direction to
be torn.
[0012] The material base sheet of the multi-layer film
can have an effective area to be placed on an object and
a disposable area, and at least one slit is formed on any
one or all of the separators and material base sheet.
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[0013] A slit line can be formed at a boundary between
said effective area and the disposable area.
[0014] The separator can be larger than the material
base sheet, and at least one slit can be formed on the
separator.
[0015] The multilayer film A of this invention has the
separator 30 with strong tear directionality and a slit S in
the tear direction, allowing the user to cut nearly straight
to facilitate the positioning and installation process of the
film on the display. During the manufacturing and forming
process of the slit S on the film A, slitting all the way
crossing the separator as in the conventional art using
the blade is not necessary, which eliminates a chance of
damaging the film sheet by the blade extending into un-
desirable area of the adhesive layer or the material base
sheet.
[0016] Such extensive cutting would go into the adhe-
sive layer which causes a chance of leaving bubbles in
a cutting gap or leaving the white line which can be elim-
inated hereby. No noticeable cutting dust can be created,
and therefore a chance of leaving the cutting dust on the
adhesive layer is very slim.
[0017] The material base sheet 10 can be designed
smaller than the separator, and at least one slit S can be
formed on a portion of the separator not superposing the
material base sheet 10, thereby removing the above-
identified problems with the knife and cutting.
[0018] Alternatively, the material base sheet 10 has an
effective area which is actually used as a film and a dis-
posable area which can be disposed after installation of
the film on the display. In this case, the slit S can be made
in the disposable area and the cut can extend to the ma-
terial base sheet 10, which makes the blade slitting proc-
ess much easier.
The invention can in particular be defined by the following
embodiments:

1. A multi-layer film comprising a material base
sheet, an adhesive layer formed on one side of the
material base sheet, and a separator temporarily
fixed on the adhesive layer, said separator has
strong tear directionality.

2. The multi-layer film of embodiment 1, further com-
prising a second adhesive layer formed on the sep-
arator temporarily fixed on the first adhesive layer
and a second separator temporarily fixed on the sec-
ond adhesive layer.

3. The multi-layer film of embodiment 1, character-
ized in that the separator has at least one slit in a
direction to be torn.

4. The multi-layer film of embodiment 2, character-
ized in that at least one of the first and second sep-
arators has at least one slit in a direction to be torn.

5. The multi-layer film of embodiment 1, character-

ized in that the material base sheet has an effective
area to be placed on an object and a disposable area.

6. The multi-layer film of embodiment 2, character-
ized in that the material base sheet has an effective
area to be placed on an object and a disposable area.

7. The multi-layer film of embodiment 5, character-
ized in that at least one slit is formed on said dispos-
able area.

8. The multi-layer film of embodiment 6, character-
ized in that at least one slit is formed on said dispos-
able area.

9. The multi-layer film of embodiment 1, character-
ized in that at least one slit is formed on the separator.

10. The multi-layer film of embodiment 2, character-
ized in that at least one slit is formed on at least one
of first and second separators.

11. The multi-layer film of embodiment 1, character-
ized in that at least one slit is formed on the adhesive
layer and the separator.

12. The multi-layer film of embodiment 2, character-
ized in that at least one slit is formed on the adhesive
layer and at least one of first and second separators.

13. The multi-layer film of embodiment 1, character-
ized in that at least one slit is formed on the material
base sheet, the adhesive layer, and the separator.

14. The multi-layer film of embodiment 2, character-
ized in that at least one slit is formed on the material
base sheet, the adhesive layer, and at least one of
first and second separators.

15. The multi-layer film of embodiment 5, character-
ized in that a detach line is formed at a boundary
between said effective area and said disposable ar-
ea.

16. The multi-layer film of embodiment 6, character-
ized in that as detach line is formed at a boundary
between said effective area and said disposable ar-
ea.

17. The multi-layer film of embodiment 1, character-
ized in that the separator is larger than the material
base sheet.

18. The multi-layer film of embodiment 2, character-
ized in that separator is larger than the material base
sheet

19. The multi-layer film of embodiment 17, charac-
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terized in that at least a portion of a slit is formed on
a portion of the separator without superposing the
material base sheet.

20. The multi-layer film of embodiment 18, charac-
terized in that at least a portion of a slit is formed on
a portion of at least one of the separators without
superposing the material base sheet.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

FIG. 1 is a perspective view of the first embodiment
of the multilayer film according to this invention;
FIG. 2 is a cross section view of the multilayer film
according to the first embodiment taken along the
line Y-Y;
FIG. 3 is a perspective view of the first embodiment
of the multilayer film according to this invention illus-
trating the process of tearing the left half of the sep-
arator;
FIG. 4 is a perspective view of the first embodiment
of the multilayer film according to this invention illus-
trating the condition after removing the left half of the
separator;
FIG. 5 is a perspective view of the first embodiment
of the multilayer film according to this invention illus-
trating the process of tearing the right half of the sep-
arator;
FIG. 6 is a perspective view of the first embodiment
of the multilayer film according to this invention illus-
trating the condition after removing the right half of
the separator;
FIG. 7 is a perspective view of the second embodi-
ment of the multilayer film according to this invention;
FIG. 8 is a cross section view of the multilayer film
according to the second embodiment taken along
the line Y-Y;
FIG. 9 is a perspective view of the third embodiment
of the multilayer film according to this invention;
FIG. 10 is a cross section view of the multilayer film
according to the third embodiment taken along the
line Y-Y;
FIG. 11 is a perspective view of the fourth embodi-
ment of the multilayer film according to this invention;
FIG. 12 is a cross section view of the multilayer film
according to the fourth embodiment taken along the
line Y-Y;
FIG. 13 is a perspective view of the fifth embodiment
of the multilayer film according to this invention;
FIG. 14 is a cross section view of the multilayer film
according to the fifth embodiment taken along the
line Y-Y;
FIG. 15 is a cross section view of the multilayer film
according to the fifth embodiment taken along the
line X-X;
FIG. 16 is a perspective view of the sixth embodiment

of the multilayer film according to this invention;
FIG. 17 is a cross section view of the multilayer film
according to the sixth embodiment taken along the
line Y-Y;
FIG. 18 is a perspective view of the seventh embod-
iment of the multilayer film according to this inven-
tion;
FIG. 19 is a cross section view of the multilayer film
according to the seventh embodiment taken along
the line Y-Y;;
FIG. 20 is a perspective view of the conventional
multilayer film;
FIG. 21 is a view illustrating the process of separating
the conventional separator of FIG. 20;
FIG. 22 is a perspective view of the eighth embodi-
ment of the multilayer film according to this invention;
FIG. 23 is a cross section view of the multilayer film
according to the eighth embodiment taken along the
line Y-Y;
FIG. 24 is a perspective view of the ninth embodi-
ment of the multilayer film according to this invention;
FIG. 25 is a cross section view of the multilayer film
according to the ninth embodiment taken along the
line Y-Y;
FIG. 26 is a cross section view of the multilayer film
according to the tenth embodiment taken along the
line Y-Y; and
FIG. 27 is a cross section view of the multilayer film
according to the eleventh embodiment taken along
the line Y-Y.

PREFERRED EMBODIMENT OF THIS INVENTION

[0020] Embodiments of this invention will be explained
next with accompanied drawings.
[0021] The following embodiments are merely exam-
ples of this invention, and therefore this invention is not
limited to the descriptions below.

First Embodiment

[0022] FIG. 1 is a perspective view of the multilayer
film A according to the first embodiment of this invention,
and FIG. 2 is a cross section view of the multilayer film
A of the first embodiment taken along the line Y-Y;
[0023] The multilayer film A according to this embodi-
ment is a rectangular film having a material base sheet
10, an adhesive layer 20, and a separator 30.
[0024] This multilayer film is structured so that a front
surface of the material base sheet 10 is exposed to the
user, the adhesive layer 20 is created on a back surface
of the material base sheet 10, and the separator 30 is
temporarily placed and attached to the adhesive layer 20.
[0025] The material base sheet 10 for example can be
a reflection sheet, a polarizing sheet, decoration sheet,
a semi-transparent sheet, a phase difference sheet, a
brightness enhancement sheet, a protective sheet, an
anti-reflective sheet, an electromagnetic wave shield
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sheet, an optical compensation sheet, a near-infrared
ray filter sheet, and a color matching sheet.
[0026] The separator 30 can be synthetic resin such
as polyethylene, polypropylene, polyethylene terephtha-
late. The separator 30 of this invention preferably has a
strong tear directionality, and for example, a monaxial
stretching or one-way drawing sheet may be used as the
separator 30. The separator 30 is stretched in one direc-
tion for facilitating the tearing by the user. In this embod-
iment, the slit S is made in the drawing direction of the
film so as to facilitate the tearing step. Preferably, the
separator 30 is transparent and is treated with silicone,
long-chain alkyl, and fluorine in order to smoothly detach
and remove from the adhesive layer 20. Thickness of the
separator 30 is not limited to a particular size; however,
generally the thickness between 20mm and 200mm is a
popular thickness.
[0027] A material for the adhesive layer 20 is not par-
ticularly limited; however, the adhesive agent such as
acrylic adhesive agent, rubber adhesive agent, and sili-
cone may be used here. In consideration of the cost,
transparency, and durability, especially acrylic polymer
is preferable. Thickness of the adhesive layer 2 is not
limited to a particular size; however, generally the thick-
ness between 10mm and 100mm is popularly used.
[0028] In this embodiment, a short slit S is located at
an intermediate portion of the multilayer film A, and the
slit S is only formed on the separator 30. The slit S is a
cut in the tearing direction of the separator 30 along the
invisible drawing line of the separator 30.
[0029] The slit S can be made for example by Timpson
Press Blade; however, because of the quality of the fin-
ished end surface, a laser cutter is preferable.
[0030] FIG. 3 is a perspective view of the multilayer
film according to the first embodiment in the process of
tearing the left half of the separator 30, and FIG. 4 illus-
trates the condition of the film after removing the left half
of the separator 30.
[0031] Here, the installment process of the multilayer
film on the electronic device display will be explained with
reference to the drawings. The user picks a left side edge
of the slit S on the separator 30 and starts to tear straight
down as shown in FIG. 3. The left half of the separator
30 is torn from the slit S in the direction of orientation or
along the vertical allow in FIG. 3. Because of the char-
acteristics of the separator 30 being one-way drawing
sheet, tearing the left half of the separator 30 is easy.
[0032] It is preferable to tear the left half of the sepa-
rator 30 nearly straight, and at least when the tearing
starts at the slit S in the vertical direction, the tearing line
should be straight enough to end at the opposite side
thereof without existing at the right side line of the sep-
arator 30.
[0033] The separator 30 is positioned and adhered on
the adhesive layer 20 which is layered on a back surface
of the material base sheet 10, and therefore when the
left half of the separator 30 is being torn from the slit S,
the right half of the separator 30 is still adhered to the

adhesive layer 20, which makes it easier to tear the left
half of the separator 30.
[0034] After removing the left half of the separator 30,
the left half of the adhesive layer 20 is exposed as shown
in FIG. 4. Then, the left half of the adhesive layer 20 is
placed on the display.
[0035] The process of installing the right half of the
multilayer film is illustrated in FIG. 5. While the left half
of the adhesive layer 20 is positioned and adhered to the
display, the right half of separator 30 is removed from
the remaining edge of the slit S.
[0036] The right half of the adhesive layer 20 can grad-
ually be placed on the display as removing the right half
of the separator 30, thereby completing the installation
of the multilayer film.
[0037] Accordingly, positioning and aligning the film on
the display is extremely easy.
[0038] The slit S can be very short, and therefore the
blade does not need to go further down to significantly
damage the material base sheet 10 during the slitting
process at the film manufacturing site.
[0039] The cutting dust generally generated while tear-
ing the separator 30 can hardly be seen in this invention
because of the one-way drawing separator 30, thereby
leaving no cutting dust adversely affecting the appear-
ance of the film after installation.
[0040] The slit S can be short because the separator
30 can easily be torn straight along the drawing line of
one-way drawing sheet.

Second Embodiment

[0041] FIG. 7 is a perspective view of the multilayer
film A according to the second embodiment of this inven-
tion, and FIG. 8 is a cross section view of the multilayer
film A of the second embodiment taken along the line Y-Y;
[0042] The multilayer film A of the second embodiment
has the slit S in an intermediate portion of the separator
30 as the first embodiment but the slit S is deeper than
the slit S in the first embodiment to go into the adhesive
layer 20. Although the slit S is short and should stop at
the adhesive layer 20, the quality of the film A after com-
pletion of the installation would not be affected even if
the blade accidentally goes into the material base sheet
10. The installation process is same as the first embod-
iment and the explanation of which will be omitted here.

Third Embodiment

[0043] FIG. 9 is a perspective view of the multilayer
film A according to the third embodiment of this invention,
and FIG. 10 is a cross section view of the multilayer film
A of the third embodiment taken along the line Y-Y. The
multilayer film A of the third embodiment has an effective
area P1 which is installed on the display and a disposable
area P2 which can be disposed after installing the film
on the display. The effective area P1 becomes a film to
be placed on the display and the disposable area P2 is
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disposed after tearing and separating from the effective
area P1. A detach line D is formed on the material base
sheet 10 and the adhesive layer 20 between the effective
area P1 and the adjacent disposable area P2. The dis-
posable area P2 can be in any shape but in this embod-
iment the disposable area P2 has the same width along
the detach line D.
[0044] The slit S in this embodiment is positioned a
central portion of the multilayer film A within the dispos-
able area P2, and therefore slitting deeply into the ma-
terial base sheet 10 has no adverse effect to the pre-
installed film.
[0045] The blade can cut through the material base
sheet 10, adhesive layer 20, and separator 30 as long
as the slit S does not extend beyond the disposable area
P2, and no sensitive half cut process without reaching
the material base sheet 10 is not necessary.
[0046] A process of installing the film A is same as the
description in the first embodiment; however, the dispos-
able area P2 is preferably removed from the detach line
D prior to the installment.

Fourth Embodiment

[0047] FIG. 11 is a perspective view of the multilayer
film A according to the fourth embodiment of this inven-
tion, and FIG. 12 is a cross section view of the multilayer
film A of the fourth embodiment taken along the line Y-
Y. The multilayer film A according to the fourth embodi-
ment has the effective area P1 in the middle of the dis-
posable area P2, where the effective area P1 is surround-
ed by the disposable area P2. The only difference in this
embodiment from the third embodiment is that the detach
line D is formed on the material base sheet 10 and the
adhesive layer 20 between the effective area P1 and the
adjacent disposable area P2, and the explanation of the
identical members and installation process will be omit-
ted.

Fifth Embodiment

[0048] FIG. 13 is a perspective view of the fifth embod-
iment of the multilayer film according to this invention.
FIG. 14 is a cross section view of the multilayer film ac-
cording to the fifth embodiment taken along the line Y-Y;
and FIG. 15 is a cross section view taken along the line
X-X. The multilayer film A according to the fifth embodi-
ment is same as the fourth embodiment except that mul-
tiple slits are provided in the disposable area P2, and
therefore the explanation of the identical members and
installing process will be omitted. Here, two slits S are
provided on each horizontal parallel line and one slit S
is provided on each vertical parallel line of the multilayer
film A as shown in FIG. 13. The user can decide to tear
from any slit S depending upon the user’s convenience
and the type of device. For example, the user can tear
two middle slits S, S to remove the middle portion of the
separator 30, thereby exposing only the middle part of

the adhesive layer 20. Then, the adhesive layer 20 can
be placed on the display. Both sides of the separator 30
remain, which can be removed thereafter to complete
the installment.

Sixth Embodiment

[0049] FIG. 16 is a perspective view of the multilayer
film A according to the sixth embodiment of this invention,
and FIG. 17 is a cross section view of the multilayer film
A of the sixth embodiment taken along the line Y-Y;
[0050] The multilayer film A of the sixth embodiment
also has an effective area P1 which is installed on the
display and a disposable area P2 which can be disposed
after installing the film on the display, and the explanation
of the identical members and the process would be omit-
ted. The only difference here is the area of the disposable
area P2 is very small as shown in FIG. 16, thereby max-
imizing the yield rate of the material.

Seventh Embodiment

[0051] FIG. 18 is a perspective view of the multilayer
film A according to the seventh embodiment of this in-
vention, and FIG. 19 is a cross section view of the mul-
tilayer film A of the seventh embodiment taken along the
line Y-Y. The multilayer film A according to this embod-
iment has the material base sheet 10, the adhesive layer
20, separator 30, a second adhesive layer 40 which is
applied on the separator 30, and a second separator 50
temporarily placed on the second adhesive layer 40. The
slit S in this embodiment is formed in an intermediate
portion on the top horizontal line of the second separator
50 in FIG. 18. The slit S needs to reach the separator 30
preferably without reaching the material base sheet 10.
[0052] In order to install the multilayer film A of this
embodiment, the left half of the second separator 50 is
removed first. Here, the left half of the second separator
50 is torn from the slit S in the direction of orientation or
along the vertical line in FIG. 18. Because of the charac-
teristics of the second separator 50 being one-way draw-
ing sheet, tearing the left half of the second separator 50
is easy.
[0053] The second separator 50 is positioned and ad-
hered on the second adhesive layer 40, and therefore
when the left half of the second separator 50 is being
torn from the slit S, the right half of the second separator
50 is still adhered to the second adhesive layer 40, which
makes it easier to tear the left half of the second separator
50.
[0054] According the left half of the second separator
50 is removed to expose the second adhesive layer 40,
which is placed on the display. The right half of the second
separator 50 is removed to place the exposed right half
of the second adhesive layer 40 on the display. Then,
the left half portion of the film A is lifted to detach from
the display, and the left half of the separator 30 is torn
from the slit S to expose the left half of the adhesive layer
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20 to be placed on the left half of the display. The right
half of the separator 30 is removed in the same manner
and the adhesive layer 20 is placed on the display to
complete the installation. A significant advantage of this
embodiment is to provide the cleaning function to the film
A, because any remaining dust or particles on the display
would be removed by the second adhesive layer 40 tem-
porarily placed on and removed from the display. Eighth
Embodiment
[0055] FIG. 22 is a perspective view of the multilayer
film A according to the eighth embodiment of this inven-
tion, and FIG. 23 is a cross section view of the multilayer
film A of the eighth embodiment taken along the line Y-
Y. In this embodiment, the separator 30 is designed to
be larger than the material base sheet 10, and two slits
S are formed on the top horizontal line of the separator
30 as shown in FIG. 22. In this embodiment, either left
or right half of the separator 30 is removed and the ex-
posed adhesive layer 20 is placed on the display, and
then the remaining half separator 30 is removed to place
the exposed adhesive layer 20 on the display.

Ninth Embodiment

[0056] FIG. 24 is a perspective view of the ninth em-
bodiment of the multilayer film according to this invention;
and FIG. 25 is a cross section view of FIG. 24 taken along
the line Y-Y. In this embodiment, the separator 30 is larg-
er than the material base sheet 10, thereby leaving an
unlayered section on the separator 30 as shown in FIG.
24. In this embodiment, there are two slits S vertically
formed at an upper end line of the unlayered portion of
the separator 30. The user may pick the middle portion
between two slits S to tear almost straight down to cut
the middle portion of the separator 30 exposing the ad-
hesive layer 20 to be placed on the display. Both sides
of the remaining separator 30 are removed in turn to com-
plete the installment. Also, the user can decide which
portion of the separator 30 to be removed first depending
upon the user’s convenience, and therefore the left or
right side of the separator 30 can be removed first. Also,
the number of slits S can be selected according to the
needs.

Tenth Embodiment

[0057] FIG. 26 is a sectional view of the tenth embod-
iment of the multilayer film according to this invention.
The multilayer film A of this embodiment has the material
base sheet 10, the adhesive layer 20 layered on the ma-
terial base sheet 10, the separator 30 on the adhesive
layer 20, the second adhesive layer 40 on the separator
30, and the second separator 50 on the second adhesive
layer 40. The separator 30 of this embodiment is larger
than the material base sheet 10, and the exposed portion
of the separators 30, 50 out from the material base sheet
10 has a slit S formed in the same manner as in the ninth
embodiment. The installation process of the film A is sim-

ilar to the above-embodiments especially the seventh
embodiment, and the explanation of which is omitted.

Eleventh Embodiment

[0058] FIG. 27 is a cross section view of the eleventh
embodiment of the multilayer film according to this inven-
tion. This embodiment is identical to the tenth embodi-
ment except that there are two slits S, S rather than one
slit S in the tenth embodiment. The installation process
of this embodiment is similar to the ninth and tenth em-
bodiments, and the explanation of which is omitted here.
This invention was described and explained as above;
however, embodiments of this invention are not limited
to the above-embodiments, and many modifications and
arrangements are possible
[0059] For example, the disposable area P2 can be in
any shape and not limited to the above-examples. Slits
can be formed in a various way such as by perforating
and cutting in V-shape. The detach line D can be perfo-
rated. Also, for example, the film A in the seventh em-
bodiments can be applied to preceding embodiments.
The adhesive layer can be formed by many different ma-
terials such as a viscoelastic material and adhesive ma-
terial. Furthermore, the shape of the film A is not limited
to rectangular and can be any shape to confirm with the
display. Furthermore, any guide mean can be provided
in the separator 30 to facilitate to place the film A on an
appropriate place. In addition, the first and second sep-
arators 30, 50 or any alternative separators can be used
to accomplish the cleaning function only.
[0060] While the embodiments of the present invention
disclosed herein are presently considered to be preferred
embodiments, various changes and modifications can
be made without departing from the spirit and scope of
the present invention. The scope of the invention is indi-
cated in the appended claims, and all changes that come
within the meaning and range of equivalents are intended
to be embraced therein.

Claims

1. A multi-layer film comprising a material base sheet
(10), an adhesive layer (20) formed on one side of
the material base sheet (10), and a separator (30)
temporarily fixed on the adhesive layer (20), char-
acterized in that said separator (30) is a monoaxial
stretched sheet that is stretched in one direction in
order to provide a tear directionality so as to facilitate
tearing the separator (30) straight.

2. The multi-layer film of claim 1, characterized in that
said separator (30) leaves no residual cutting dust
on said adhesive layer (20) when tearing said sep-
arator (30) in the monoaxial stretching direction.

3. The multi-layer film of claim 1 or 2, further comprising

11 12 



EP 2 712 729 A1

8

5

10

15

20

25

30

35

40

45

50

55

a second adhesive layer (40) formed on the separa-
tor (30) temporarily fixed on the first adhesive layer
(20) and a second separator (50) temporarily fixed
on the second adhesive layer (40).

4. The multi-layer film of one of the preceding claims,
characterized in that the material base sheet (10)
has an effective area (P1) to be placed on an object
and a disposable area (P2).

5. The multi-layer film of claim 4, characterized in that
a detach line (D) is formed at a boundary between
said effective area (P1) and said disposable area
(P2).

6. The multi-layer film of any of the preceding claims,
characterized in that the separator (30) is larger
than the material base sheet (10).

7. The multi-layer film of any of the preceding claims,
characterized in that the tear directionality facili-
tates tearing the separator (30) along an invisible
drawing line in a drawing direction of the monoaxial
stretched sheet.
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