TITLE OF INVENTION: FILM FOR COMPONENT MANUFACTURE AND
COMPONENT MANUFACTURING METHOD

TECHNICAL FIELD

[0001]

The present invention relates to a film for manufacturing semiconductor
component, a method for manufacturing a semiconductor component, a film for
electronic component manufacture, and a method for manufacturing an electronic
component.  More particularly, the present invention relates to a film for
manufacturing semiconductor component which in manufacturing a semiconductor
component from a semiconductor wafer, is bonded to a back surface of the
semiconductor wafer to be used, a method for manufacturing a semiconductor
component, a film for electronic component manufacture which in manufacturing an
electronic component from an array-shaped electronic component, is bonded to a back
surface of the array-shaped electronic component to be used, and a method for
manufacturing an electronic component.

BACKGROUND ART
[0002]

In recent years, a method is used in which after a wafer having circuits
formed thereon is separated into segments, the segmented semiconductor components
are evaluated (inspected), only semiconductor components passing the evaluation are
rearranged on a carrier, and sealed in the form of an array with a sealant, and thereby, a
large number of electronic components are manufactured collectively to realize a high
yield. This type of a manufacturing method is disclosed in the following Patent

Literature 1 (see Fig. 3A to Fig. 3E, paragraphs [0028] and [0029]).



Further, the following Patent Literature 2 discloses an adhesive film which
can be used in separating a wafer having circuits formed thereon into segments.
Further, the following Patent Literature 3 discloses an adhesive film which can be used
in sealing the semiconductor component.

CITATIONS LIST
PATENT LITERATURE
[0003]

Patent Literature 1: JP 2006-287235 A

Patent Literature 2: JP 2007-005436 A

Patent Literature 3: JP 2010-278065 A
SUMMARY OF INVENTION
TECHNICAL PROBLEMS
[0004]

Although many semiconductor components are formed on one semiconductor
wafer, there are latent ones that cause an initial failure when actually operating.
Therefore, it is desirable not to introduce semiconductor components in which initial
failure is concerned to the subsequent steps, to exclude the semiconductor components
in the earlier stage, and to improve the yield rate of the final product. In this respect,
in Patent Document 1, as an outline of arranging an excellent die which has been
evaluated at an early stage (a semiconductor component obtained by dividing a wafer)
so as to have a sufficient gap on the adhesive surface of the adhesive film described
specifically, there is no mention as to what type of adhesive film can be used to realize
this process.

[0005]

The semiconductor manufacturing process is subdivided, and the support



(adhesive film, tray, etc.) of adherends (semiconductor wafers, semiconductor
components, electronic components, etc.) is changed according to the requirements of
each step. For example, in order to obtain the above-mentioned “evaluated die”, it is
necessary to evaluate the semiconductor wafer. In the step of performing this
evaluation, generally, the semiconductor wafer is fixed to the adhesive surface of the
adhesive film, and furthermore, the back surface (non-adhesive surface) of the
adhesive film is suctioned to the suction table and evaluated. In the evaluation step, a
heating environment and a cooling environment are imposed. That is, even in a
heating environment or a cooling environment, an operation evaluation for evaluating
whether a semiconductor component operates normally or an acceleration evaluation
with a thermal stress load is performed.

[0006]

However, when these evaluations were made, it was found that there was a
case that the adhesive film could not be removed from the suction table or it was
difficult to remove the adhesive film after stopping suction on the adhesive film
thereafter. The reason for this is believed that as a result of the use of the adhesive
film in an environment accompanied by a change in temperature, the back surface of
the adhesive film is firmly brought into close contact with the table surface of the
suction table having a very high smoothness, so that vacuum break becomes
impossible.

As described above, when the close contact state between the table surface
and the adhesive film is unstable, for example, it changes from work to work, there is a
problem that it is impossible to keep the force necessary for removing the adhesive
film constant, resulting in a decrease in working efficiency.

[0007]



The present invention has been made in view of the above problems, and it is
an object of the present invention to provide a film for manufacturing semiconductor
component and a film for electronic component manufacture which, even when used in
an environment accompanied by a change in temperature, can be easily removed from
a table surface after stopping suction and which can stabilize the close contact state
with the table surface. Another object of the present invention is to provide a method
for manufacturing a semiconductor component using such a film for manufacturing
semiconductor component, and a method for manufacturing an electronic component
using such a film for electronic component manufacture.

SOLUTIONS TO PROBLEMS
[0008]

That is, the present invention is as follows.

A film for manufacturing semiconductor component according to claim 1 is a
film for manufacturing semiconductor component used in a method for manufacturing
a semiconductor component, the film comprising:

a base layer; and an adhesive layer provided on one surface side of the base layer,
wherein the arithmetic average roughness (Ra) of the surface of one side of the base
layer on which the adhesive layer is not provided is 0.1 um or more and 2.0 pm or less
and the maximum height (Rz) is 1.0 pm or more and 15 pm or less.

The film for manufacturing semiconductor component according to claim 2,
wherein in the film for manufacturing semiconductor component according to claim 1,
the ratio Rg; (= E'(100)/E'(25)) of the elastic modulus E'(100) of the base layer at
100°C to the elastic modulus E'(25) of the base layer at 25°C is such that 0.2 <Rg; < 1,
and the elastic modulus E'(25) is 35 MPa or more and 3500 MPa or less.

The film for manufacturing semiconductor component according to claim 3,



wherein in the film for manufacturing semiconductor component according to claim 1
or 2, the ratio Rg; (= E'(160)/E'(-40)) of the elastic modulus E'(160) of the base layer at
160°C to the elastic modulus E'(-40) of the base layer at -40°C is such that 0.01 < Rg;
<L

The film for manufacturing semiconductor component according to claim 4,
wherein in the film for manufacturing semiconductor component according to any one
of claims 1 to 3, the base layer contains at least one of a thermoplastic polyester-based
elastomer, a thermoplastic polyamide-based elastomer, and polybutylene
terephthalate..

The film for manufacturing semiconductor component according to claim 5,
wherein in the film for manufacturing semiconductor component according to any one
of claims 1 to 4, the method for manufacturing a semiconductor component includes: a
segmenting step of separating a semiconductor wafer into segments in a state in which
the adhesive layer is bonded to a back surface of the semiconductor wafer having
circuits formed thereon to obtain semiconductor components;

a pickup step of separating the semiconductor components from the adhesive layer;
and

an evaluation step of evaluating the semiconductor wafer or the semiconductor
components in a temperature region of 25°C or lower, or 75°C or higher prior to the
pickup step.

[0009]

A method for manufacturing a semiconductor component according to claim
6 includes:

a segmenting step of separating a semiconductor wafer into segments in a state in

which an adhesive layer of a film for manufacturing semiconductor component is



bonded to a back surface of the semiconductor wafer having circuits formed thereon to
obtain semiconductor components;

a pickup step of separating the semiconductor components from the adhesive layer;
and

an evaluation step of evaluating the semiconductor wafer or the semiconductor
components in a temperature region of 25°C or lower, or 75°C or higher prior to the
pickup step,

wherein the arithmetic average roughness (Ra) of the surface of one side of the base
layer on which the adhesive layer is not provided is 0.1 um or more and 2.0 pm or less
and the maximum height (Rz) is 1.0 pm or more and 15 pm or less.

The method for manufacturing a semiconductor component according to
claim 7, wherein in the method for manufacturing a semiconductor component
according to claim 6, the ratio Rg; (= E'(100)/E'(25)) of the elastic modulus E'(100) of
the base layer at 100°C to the elastic modulus E'(25) of the base layer at 25°C is such
that 0.2 < Rgy < 1, and the elastic modulus E'(25) is 35 MPa or more and 3500 MPa or
less.

The method for manufacturing a semiconductor component according to
claim 8, wherein in the method for manufacturing a semiconductor component
according to claim 6 or 7, the ratio Rg; (= E'(160)/E'(-40)) of the elastic modulus
E'(160) of the base layer at 160°C to the elastic modulus E'(-40) of the base layer at
-40°C is such that 0.01 <R < 1.

The method for manufacturing a semiconductor component according to
claim 9, wherein in the method for manufacturing a semiconductor component
according to any one of claims 6 to 8, the base layer contains at least one of a

thermoplastic polyester-based elastomer, a thermoplastic polyamide-based elastomer,



and polybutylene terephthalate.
[0010]

A film for electronic component manufacture according to claim 10 is a film
for electronic component manufacture used in a method for manufacturing an
electronic component, the film comprising:

a base layer; and an adhesive layer provided on one surface side of the base layer,
wherein the arithmetic average roughness (Ra) of the surface of one side of the base
layer on which the adhesive layer is not provided is 0.1 pm or more and 2.0 pum or less,
and the maximum height (Rz) is 1.0 pm or more and 15 pm or less.

The film for electronic component manufacture according to claim 11,
wherein in the film for electronic component manufacture according to claim 10, the
ratio Rg1 (= E'(100)/E'(25)) of the elastic modulus E'(100) of the base layer at 100°C to
the elastic modulus E'(25) of the base layer at 25°C is such that 0.2 < Rg; < 1, and the
elastic modulus E'(25) is 35 MPa or more and 3500 MPa or less.

The film for electronic component manufacture according to claim 12,
wherein in the film for electronic component manufacture according to claim 10 or 11,
the ratio Rg; (= E'(160)/E'(-40)) of the elastic modulus E'(160) of the base layer at
160°C to the elastic modulus E'(-40) of the base layer at -40°C is such that 0.01 < Rg
<1

The film for electronic component manufacture according to claim 13,
wherein in the film for electronic component manufacture according to any one of
claims 10 to 12, the base layer contains at least one of a thermoplastic polyester-based
elastomer, a thermoplastic polyamide-based elastomer, and polybutylene terephthalate.

The film for electronic component manufacture according to claim 14,

wherein in the film for electronic component manufacture according to any one of



claims 10 to 13, the method for manufacturing an electronic component includes:
a segmenting step of separating an array-shaped electronic component, in which
semiconductor components are sealed in an array configuration, into segments in a
state in which the adhesive layer is bonded to a back surface of the array-shaped
electronic component to obtain electronic components,
a pickup step of separating the electronic component from the adhesive layer; and
an evaluation step of evaluating the array-shaped electronic component or the
electronic components in a temperature region of 25°C or lower, or 75°C or higher
prior to the pickup step.
[0011]

A method for manufacturing an electronic component according to claim 15
includes:
a segmenting step of separating an array-shaped electronic component, in which
semiconductor components are sealed in an array configuration, into segments in a
state in which an adhesive layer of a film for electronic component manufacture is
bonded to a back surface of the array-shaped electronic component to obtain electronic
components;
a pickup step of separating the electronic component from the adhesive layer; and
an evaluation step of evaluating the array-shaped electronic component or the
electronic components in a temperature region of 25°C or lower, or 75°C or higher
prior to the pickup step,
wherein the film for electronic component manufacture has a base layer and an
adhesive layer provided on one surface side of the base layer, and
the arithmetic average roughness (Ra) of the surface of one side of the base layer on

which the adhesive layer is not provided is 0.1 pm or more and 2.0 um or less and the



maximum height (Rz) is 1.0 pum or more and 15 pum or less.

The method for manufacturing an electronic component according to claim
16, wherein in the method for manufacturing an electronic component according to
claim 15, the ratio Rg; (= E'(100)/E'(25)) of the elastic modulus E'(100) of the base
layer at 100°C to the elastic modulus E'(25) of the base layer at 25°C is such that 0.2 <
Re1 <1, and the elastic modulus E'(25) is 35 MPa or more and 3500 MPa or less.

The method for manufacturing an electronic component according to claim
17, wherein in the method for manufacturing an electronic component according to
claim 15 or 16, the ratio Rg, (= E'(160)/E'(-40)) of the elastic modulus E'(160) of the
base layer at 160°C to the elastic modulus E'(-40) of the base layer at -40°C is such
that 0.01 <Rg < 1.

The method for manufacturing an electronic component according to claim
18, wherein in the method for manufacturing an electronic component according to any
one of claims 15 to 17, the base layer contains at least one of a thermoplastic
polyester-based elastomer, a thermoplastic polyamide-based elastomer, and
polybutylene terephthalate.
ADVANTAGEOQOUS EFFECTS OF INVENTION
[0012]

According to the film for manufacturing semiconductor component of the
present invention, even when the film is used in an environment accompanied by a
change in temperature, it can be easily removed from a table surface after stopping
suction and can stabilize the close contact state with the table surface.

According to the method for manufacturing a semiconductor component of
the present invention, even when a film for manufacturing semiconductor component

is used in an environment accompanied by a change in temperature, it is easy to
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remove the film for manufacturing semiconductor component from the table surface
after stopping suction, and it is possible to stabilize the close contact state with the
table surface, and therefore the semiconductor component can be efficiently
manufactured.

[0013]

According to the film for electronic component manufacture of the present
invention, even when the film is used in an environment accompanied by a change in
temperature, it can be easily removed from a table surface after stopping suction and
can stabilize the close contact state with the table surface.

According to the method for manufacturing an electronic component of the
present invention, even when a film for electronic component manufacture is used in
an environment accompanied by a change in temperature, it is easy to remove the film
for electronic component manufacture from the table surface after stopping suction,
and it is possible to stabilize the close contact state with the table surface, and therefore
the electronic component can be efficiently manufactured.

BRIEF DESCRIPTION OF DRAWINGS
[0014]

Fig. 1 is an illustrative drawing explaining a cross-section of an example of
the present film for manufacturing semiconductor component.

Fig. 2 is an illustrative drawing explaining a protecting member forming step
according to a present method for manufacturing a semiconductor component.

Fig. 3 is an illustrative drawing explaining a bonding step according to the
present method for manufacturing a semiconductor component.

Fig. 4 is an illustrative drawing explaining an evaluation step according to the

present method for manufacturing a semiconductor component.
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Fig. 5 is an illustrative drawing explaining a segmenting step according to the
present method for manufacturing a semiconductor component.

Fig. 6 is an illustrative drawing explaining an evaluation step according to the
present method for manufacturing a semiconductor component.

Fig. 7 is an illustrative drawing explaining a film-isolating step according to
the present method for manufacturing a semiconductor component.

Fig. 8 is an illustrative drawing explaining a component-isolating step
according to the present method for manufacturing a semiconductor component.

Fig. 9 is an illustrative drawing explaining a pickup step according to the
present method for manufacturing a semiconductor component.

Fig. 10 is an illustrative drawing explaining an evaluation step according to a
present method for manufacturing an electronic component.

Fig. 11 is an illustrative drawing explaining a segmenting step according to
the present method for manufacturing an electronic component.

Fig. 12 is an illustrative drawing explaining an evaluation step according to
the present method for manufacturing an electronic component.

Fig. 13 is an illustrative drawing explaining a film-isolating step according to
the present method for manufacturing an electronic component.

Fig. 14 is an illustrative drawing explaining a component-isolating step
according to the present method for manufacturing an electronic component.

Fig. 15 is an illustrative drawing explaining a pickup step according to the
present method for manufacturing an electronic component.

Fig. 16 is an illustrative drawing explaining an evaluation step according to
the present method for manufacturing an electronic component.

DESCRIPTION OF EMBODIMENTS
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[0015]

Hereinafter, the present invention will be described with reference to
drawings.  Subjects shown herein are illustrative one and one for describing
embodiments of the present invention exemplarily, and are described for the purpose
of providing one believed to be explanation in which the principles and conceptual
characteristics of the invention can be understood most effectively and without any
difficulty. In this point, the present invention shows clearly that the embodiments are
necessary for fundamental comprehension of the present invention and how some
embodiments of the present invention are embodied in practice by an explanation in
connection with drawings without intending indication of a structural detail of the
present invention above a certain level to those skilled in the art.

In the following description, items common to the film for manufacturing
semiconductor component and the film for electronic component manufacture are
sometimes described simply as “film for component manufacture”.

[0016]
[1] Film for Manufacturing Semiconductor Component

A film 1 for manufacturing semiconductor component is a film used in a
method for manufacturing a semiconductor component.  The film 1 for manufacturing
semiconductor component includes a base layer 11 and an adhesive layer 12 (see Fig.
1). The adhesive layer 12 is provided only on the other surface side of the base layer
11, and is not usually provided on one surface side of the base layer 11. Further, the
base layer 11 and the adhesive layer 12 may be in direct contact with each other, or
may be in contact with each other with another layer interposed between the base layer
11 and the adhesive layer 12.

[0017]
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<1> Base Layer

In the base layer 11, the arithmetic average roughness (Ra) of the surface of
the one surface 11a on which the adhesive layer 12 is not provided is 0.1 um or more
and 2.0 um or less and the maximum height (Rz) is 1.0 um or more and 15 pum or less.

Thereby, even when it is used in an environment accompanied by a change in
temperature, it is possible to prevent vacuum break from becoming impossible because
one surface 11a of the film 1 for component manufacture is firmly brought into close
contact with a table surface of the suction table 90 having high smoothness. Then,
the film 1 for component manufacture can be easily removed from the table surface
after the suction is stopped. In addition, it is possible to stabilize the close contact
state between the table surface and the film 1 for component manufacture so as not to
change for each operation, and it is possible to keep the force necessary for removing
the film 1 for component manufacture constant. Therefore, the work efficiency is
improved, and this is particularly advantageous in the case of automation.

[0018]

Since the lower limit value of Ra is 0.1 um or more and the lower limit value
of Rz is 1.0 pm or more, it is possible to prevent effective vacuum breakdown from
becoming impossible. On the other hand, when the upper limit value of Ra is 2.0 um
or less and the upper limit value of Rz is 15 pm or less, it is possible to prevent
sufficient close contact from becoming impossible when the film 1 for component
manufacture is suctioned to the suction table 90.

Among the above, Ra may be in the range of 0.1 um or more and 2.0 um or
less, more preferably 0.15 um or more and 1.9 pum or less, more preferably 0.17 um or
more and 1.8 pm or less, particularly preferably 0.19 pum or more and 1.7 pm or less,

and particularly preferably 0.20 um or more and 1.5 pm or less.
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Further, Rz may be in the range of 1.0 pm or more and 15 pm or less, more
preferably 1.5 pm or more and 14 pm or less, more preferably 2.0 um or more and 13
um or less, particularly preferably 2.2 um or more and 12 um or less, and particularly
preferably 2.4 pm or more and 5.9 pm or less.

[0019]

Also, it is preferred that the ratio of the elastic modulus E' of the base layer at
a high temperature to the elastic modulus E' of the base layer at a normal temperature
is within a predetermined range. Specifically, when the ratio of the elastic modulus
E'(100) at 100°C to the elastic modulus E'(25) at 25°C is denoted by Rg; (=
E'(100)/E'(25)), the ratio Rg; is preferably 0.2 or more and 1 or less (0.2 < Rg < 1).
Herein, “E’(100)” represents the tensile elastic modulus of the base layer at 100°C, and
“E’(25)” represents the tensile elastic modulus of the base layer at 25°C.

[0020]

As described above, in the case of 0.2 < Rg; < 1, it is possible to maintain the
surface roughness at ordinary temperature even at a high temperature enough to such
an extent that the surface roughness can function sufficiently. On the other hand,
even when the base layer has Rg; < 0.2, it can be used as a film for component
manufacture, but in particular when it is attempted to obtain characteristics that a film
is easily removed from the table surface after stopping suction at high temperature, it is
necessary to further increase the surface roughness, and the suction efficiency tends to
be lowered. Accordingly, it is preferred to set the ratio Rg; to satisfy a relationship of
0.2 < Rgp < 1, in order to achieve an ease of removal from the table surface at high
temperature while securing sufficient suction to the suction table from room
temperature to high temperature

[0021]
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The ratio Rg; is preferably 0.2 < Rg; < 1, more preferably 0.23 < Rg; < 0.90,
more preferably 0.25 < Rgg < 0.80, more preferably 0.28 < Rgp < 0.78, furthermore
preferably 0.30 < Rg; < 0.75, furthermore preferably 0.31 < Rg; < 0.73, and
furthermore preferably 0.33 <Rg; <0.70.

In these preferred ranges, in particular, even at a high temperature, it is
possible to make the film for component manufacture which is easily removed from
the table surface after stopping suction and can stabilize the close contact state with the
table surface. That is, when a high-temperature evaluation test is carried out using an
suction table, the film for component manufacture is removed from the suction table
without waiting for the temperature of the suction table to be lowered for each
evaluation, and the next object to be evaluated can be placed on the suction table and
the evaluation work can be carried out efficiently.

[0022]

Here, the suction table is a device equipped with a table having a smooth top
surface, and is a device capable of suctioning the film 1 for component manufacture on
this smooth top surface by suction. For example, the suction table is also referred to a
vacuum chuck table or the like.

The material constituting this table is not particularly limited; however, it
usually has a structure capable of being suctioned, for example, a molded body (metal
molded body, ceramic molded body, resin molded body or the like) having a suction
hole and a porous molded body (metal molded body, ceramic molded body, resin
molded body or the like) can be used. In particular, in the process of using a suction
table having a metal table, the film 1 for component manufacture can effectively exert
its action.

[0023]
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Further, within the range of 0.2 < Rg; < 1, E'(25) is preferably 35 MPa <
E'(25) <3500 MPa, more preferably 40 MPa < E'(25) <3000 MPa, more preferably 42
MPa < E’(25) < 2800 MPa, more preferably 44 MPa < E'(25) < 2000 MPa, more
preferably 46 MPa < E'(25) < 1000 MPa, more preferably 48 MPa < E'(25) < 500 MPa,
more preferably 50 MPa < E'(25) < 400 MPa, more preferably 58 MPa < E'(25) < 350
MPa, more preferably 60 MPa < E'(25) < 300 MPa, more preferably 65 MPa < E'(25) <
250 MPa, more preferably 68 MPa < E'(25) <200 MPa, and more preferably 70 MPa <
E'(25) <150 MPa. The value of E'(25) may be different in the MD direction and the
TD direction of the base layer, but it is preferred that it is in the above-mentioned
range in both the MD direction and the TD direction of the base layer.
[0024]

On the other hand, E'(100) in the above case is preferably 7 MPa < E'(100) <
3100 MPa, more preferably 10 MPa < E'(100) <3060 MPa, more preferably 12 MPa <
E'(100) <2650 MPa, more preferably 15 MPa < E'(100) < 2500 MPa, more preferably
16 MPa < E'(100) < 2330 MPa, more preferably 17 MPa < E'(100) < 2230 MPa, more
preferably 18 MPa < E'(100) < 1960 MPa, more preferably 19 MPa < E'(100) < 1000
MPa, more preferably 20 MPa < E'(100) < 500 MPa, more preferably 21 MPa <
E'(100) < 250 MPa, more preferably 22 MPa < E'(100) < 100 MPa, and more
preferably 23 MPa < E'(100) <70 MPa. The value of E'(100) may be different in the
MD direction and the TD direction of the base layer, but it is preferred that it is in the
above-mentioned range in both the MD direction and the TD direction of the base
layer.
[0025]

Each elastic modulus E' related to the base layer is measured by a dynamic

viscoelasticity measurement device (DMA: Dynamic Mechanical Analysis).
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Specifically, a sample size was set to a width of 10 mm, a distance between chucks
was set to 20 mm, and measurement was carried out from -50°C to 200°C under the
conditions of a frequency of 1 Hz and a temperature raising rate of 5°C/min, and data
at each temperature was read from the resulting data to obtain the tensile elastic
modulus. That is, a value at 25°C is taken as a tensile elastic modulus E'(25), and a
value at 100°C is taken as a tensile elastic modulus E'(100).

[0026]

In addition, it is preferred that the ratio of the elastic modulus E' of the base
layer at a high temperature to the elastic modulus E' of the base layer at a low
temperature is within a predetermined range. Specifically, the ratio of the elastic
modulus E'(160) at 160°C to the elastic modulus E'(- 40) at -40°C is denoted by Rg; (=
E'(160)/E'(-40)), the ratio Rg; is preferably 0.01 or more and 1 or less (0.01 < Rg, < 1).
Herein, “E'(160)” represents the tensile elastic modulus of the base layer at 160°C, and
“E'(-40)” represents the tensile elastic modulus of the base layer at -40°C.

[0027]

As described above, in the case of 0.01 < Rg; < 1, even when an evaluation
step is performed in the respective temperature ranges of low temperature of -40°C or
higher and 0°C or lower and/or high temperature of 100°C or higher and 160°C or
lower at the time of manufacturing the semiconductor component, it is unnecessary to
detach the semiconductor wafer or the semiconductor component from the film for
component manufacture and to replace it with another film for component manufacture
which is required in the next step, and then it is possible to use the film for component
manufacture commonly to two or more different steps such as the evaluation step, the
segmenting step, and the pickup step as in a process or the like.

More specifically, in recent years, semiconductor components are sometimes
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manufactured by the following procedures (1) and (2), for example.
[0028]

1) A procedure is that after a semiconductor wafer (before
segmentation) is placed on a dedicated tray or adhesive film and evaluated in a wafer
form, another adhesive film (another adhesive film having characteristic required in the
next step) is bonded to the back surface (non-circuit surface) of the evaluated wafer,
and then the wafer is separated into semiconductor components (dicing), the
semiconductor components are picked-up from the adhesive film, and only the
semiconductor components that passed the previous evaluation are bonded again to
another adhesive film in order to use them in the subsequent steps.

2 A procedure is that adhesive film (another adhesive film (another
adhesive film having characteristic required in the next step) is bonded to the back
surface (non-circuit surface) of the evaluated semiconductor wafer before evaluation
(before segmentation), and then the semiconductor wafer is separated into
semiconductor components (dicing), the semiconductor components are picked-up
from the adhesive film, replaced in a dedicated tray, and only the semiconductor
components that passed the previous evaluation are bonded again to another adhesive
film in order to use them in the subsequent steps.

[0029]

In any of these procedures, it is necessary to perform work to change the
semiconductor components among a plurality of adhesive films or the like, the number
of man-hours for replacement is large, and the kind of the adhesive film to be used also
increases. Therefore, if there are films for component manufacture that can be
commonly used in different steps, the above problem can be solved and the number of

man-hours reduction and cost reduction can be realized.
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[0030]

On the other hand, in the present film for component manufacture, as
described above, when including a characteristic of 0.2 < Rg; < 1 in addition to
characteristics of 0.1 < Ra (um) < 2.0 and 1.0 < Rz (um) < 15, it is possible to use a
film that is common over the steps from an evaluation step accompanied by a change
in temperature to a pickup step (which can provide flexibility required in a pickup step)
performed by stretching a film for semiconductor manufacture.

Further, as described above, when the film for semiconductor manufacture
has the characteristics of 0.1 <Ra (um) < 2.0 and 1.0 < Rz (um) < 15 and further have
the characteristic of 0.2 < Rg; <1, and in addition, the characteristic of 0.01 <Rg, <1,
it is also possible to meet an evaluation step having a high-temperature process or a
low-temperature process, and it is possible to use a film that is common over the steps
from such an evaluation step to a pickup step (which can provide flexibility required in
a pickup step) performed by stretching the film for semiconductor manufacture.

As described above, there is no need to change to a dedicated adhesive film
for each step, which is advantageous in terms of productivity of semiconductor
components.

[0031]

In addition to this, since either the evaluation step or the segmenting step
(step of separating the semiconductor wafer into segments) can be performed while
bonding the present film for component manufacture to the semiconductor wafer or the
semiconductor component, any of these steps can be performed first, and flexibility of
a step can be enhanced compared with the case of using a dedicated adhesive film or
tray.

[0032]
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The ratio Rg; is preferably 0.01 < Rgz < 1, more preferably 0.01 < Rgz < 0.9,
more preferably 0.013 < Rgz < 0.7, more preferably 0.017 < Rgz < 0.5, furthermore
preferably 0.020 < Rg, < 0.3, furthermore preferably 0.023 < Rg, < 0.2, furthermore
preferably 0.025 < Rgy < 0.1, and furthermore preferably 0.027 < Rg; < 0.05.  In these
preferred ranges, particularly high sharing among steps can be exerted.

[0033]

Further, it is preferred that E'(- 40) is 10 MPa < E'(- 40) <4500 MPa in the
range of 0.01 < Rgz; < 1. In the present film for component manufacture, when the
E'(- 40) of the base layer is 10 MPa < E'(- 40) < 4500 MPa, the flexibility of the film
for component manufacture can be maintained in a low temperature environment.

For example, sometimes the film 1 for component manufacture is used as a
protecting member 15 (see Fig. 2) accompanied by a frame (ring frame, etc.) 7 as
described later. In the evaluation steps (see R3’ in Fig. 16), an article to be evaluated
(semiconductor wafer 20 is exemplified in Fig. 16, but this can be applied to
semiconductor component 21, array-shaped electronic component 50, electronic
component 51) is subjected to an evaluation with a back surface of the article bonded
to the adhesive layer 12 of the film 1 for component manufacture fixed to a protecting
member 15. On this evaluation, in order to avoid contact between each part on the
measuring device side such as the probe card 8 and the frame 7, jigs such as a stopper
91 are arranged on the inside of the frame 7, and the frame 7 is pressed downward (e.g.,
0.5 to 15 mm), and thereby the frame 7 can be located away from the measuring
equipment such as the probe card 8. In such a case, when the frame 7 is moved
downward, the film 1 for component manufacture bonded to the frame 7 is stretched
within an opening 71, and therefore the film 1 for component manufacture requires

flexibility capable of following this movement. Moreover, as described later, the
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evaluation is also made at low temperatures, and the tensile elastic modulus E’ at a low
temperature of the base layer 11 is necessarily higher than the tensile elastic modulus E’
at a high temperature, and therefore it is important to maintain the flexibility at a low
temperature.  As described above, in the film 1 for component manufacture required
to undergo the evaluation step, it is preferred to be able to maintain the flexibility in a
low temperature environment. However, a material easily attaining heat resistance
under high temperature is usually a material having a high tensile elastic modulus at
high temperature, and the tensile elastic modulus of such a material further increases at
low temperature, and therefore it is difficult for the material to endure the
above-mentioned conditions. In this respect, the film 1 for component manufacture in
which the ratio Rg; of the base layer 11 is 0.01 < Rgz < 1 and E'(- 40) is 10 MPa < E'(-
40) <4500 MPa can satisfies the above requirement.
[0034]

The E'(- 40) is preferably 20 MPa < E'(- 40) < 4300 MPa, more preferably 50
MPa < E'(- 40) < 4200 MPa, more preferably 80 MPa < E'(- 40) < 4100 MPa, more
preferably 100 MPa < E'(- 40) < 4000 MPa, more preferably 120 MPa < E'(- 40) <
3800 MPa, more preferably 150 MPa < E'(- 40) < 2500 MPa, more preferably, 200
MPa < E'(- 40) < 1400 MPa, more preferably 250 < E'(- 40) < 500 MPa, and more
preferably 300 MPa < E'(- 40) <400 MPa. The value of E'(- 40) may be different in
the MD direction and the TD direction of the base layer, but it is preferred that it is in
the above range in both the MD direction and the TD direction of the base layer.
[0035]

On the other hand, E'(160) in the above case is preferably 0.1 MPa < E'(160)
< 600 MPa, more preferably 0.15 MPa < E'(160) < 580 MPa, more preferably 0.2 MPa

< E'(160) < 560 MPa, more preferably 0.3 MPa < E'(160) < 540 MPa, more preferably
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0.4 MPa < E'(160) < 520 MPa, more preferably 0.5 MPa < E'(160) < 500 MPa, more
preferably 0.6 MPa < E'(160) < 100 MPa, more preferably 0.8 MPa < E'(160) < 50
MPa, and more preferably 1 MPa < E'(160) < 40 MPa. The value of E'(160) may be
different in the MD direction and the TD direction of the base layer, but it is preferred
that it is in the above-mentioned range in both the MD direction and the TD direction
of the base layer.

[0036]

Each elastic modulus E' related to the base layer is measured by a dynamic
viscoelasticity measurement device (DMA: Dynamic Mechanical Analysis).
Specifically, a sample size was set to a width of 10 mm, a distance between chucks
was set to 20 mm, and measurement was carried out from -50°C to 200°C under the
conditions of a frequency of 1 Hz and a temperature raising rate of 5°C/min, and data
at each temperature was read from the resulting data to obtain the tensile elastic
modulus. That is, a value at -40°C is taken as a tensile elastic modulus E'(-40), and a
value at 160°C is taken as a tensile elastic modulus E'(160).

[0037]

Further, a thickness of the base layer is not particularly limited, and it is
preferably 50 um or more and 200 pum or less, more preferably 80 um or more and 200
pum or less, and particularly preferably 80 pm or more and 150 pm or less.

In addition, it does not matter whether the base layer is stretched or not
stretched.

[0038]

It is only necessary that the base layer has the above-mentioned various

characteristics and can support the adhesive layer, and a material of the base layer is

not particularly limited. A material constituting the base layer is preferably a resin.
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Further, among resins, a resin having elastomeric properties is preferred from
the viewpoint of achieving the various characteristics. Examples of the resin having
elastomeric properties include thermoplastic elastomers, silicone and the like. These
resins may be used singly, or may be used in combination of two or more thereof.
Among these, a resin having thermoplasticity is preferred, and thermoplastic
elastomers are preferred.

When the base layer contains the thermoplastic elastomer, the ratio of the
thermoplastic elastomer to the whole resin constituting the base layer can be set to, for
example, 30% by mass or more and 100% by mass or less. That is, the resin
constituting the base layer may be composed of only a thermoplastic elastomer. A
ratio of the thermoplastic elastomer is preferably 50% by mass or more and 100% by
mass or less, and more preferably 70% by mass or more and 100% by mass or less.
[0039]

The thermoplastic elastomer may be composed of a block copolymer having
a hard segment and a soft segment or a polymer alloy of a hard polymer and a soft
polymer, or may be one having characteristics of both of the block copolymer and the
polymer alloy. Values of the elastic moduli E' of the base layer can be controlled by
adjusting these components constituting the base layer. That is, the values of the
tensile elastic moduli can be controlled by adjusting kinds of resins, ratios of resins in
the case of containing plural kinds of resins and molecular structures (ratios of the hard
segment and the soft segment) of polymers constituting resins.

[0040]

Examples of the thermoplastic elastomer include polyester-based

thermoplastic elastomers, polyamide-based thermoplastic elastomers, styrene-based

thermoplastic elastomers, olefin-based thermoplastic elastomers, vinyl chloride-based
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thermoplastic elastomers, polyimide-based thermoplastic elastomers (polyimide ester
type, polyimide urethane type, etc.) and the like. These elastomers may be used
singly, or may be used in combination of two or more thereof.

Among these thermoplastic elastomers, polyester-based thermoplastic
elastomers, polyamide-based thermoplastic elastomers and polyimide-based
thermoplastic elastomers are preferred, and polyester-based thermoplastic elastomers
and/or polyamide-based thermoplastic elastomers are particularly preferred.

[0041]

The polyester-based thermoplastic elastomer may have any constitution
except for containing a polyester component as a hard segment.  As the soft segment,
polyester, polyether, polyether-ester or the like can be used. These elastomers may be
used singly, or may be used in combination of two or more thereof. That is, for
example, as the polyester component constituting the hard segment, a constituent unit
derived from a monomer such as dimethyl terephthalate may be contained. On the
other hand, as the component constituting the soft segment, a constituent unit derived
from a monomer such as 1,4-butanediol and poly(oxytetramethylene)glycol, may be
contained.

More specifically, PBT-PE-PBT type polyester-based thermoplastic
elastomer and the like can be mentioned.

Specific examples of the polyester-based thermoplastic elastomers includes
“PRIMALLOQY (trade name)” manufactured by Mitsui Chemicals, Inc., “Hytrel (trade
name)” manufactured by Du pont-Toray Co., Ltd.,, “PELPRENE (trade name)”
manufactured by TOYOBO CO., LTD., “HYPER ALLOY ACTYMER (trade name)”
manufactured by RIKEN TECHNOS CORPORATION, and the like. These

elastomers may be used singly, or may be used in combination of two or more thereof.
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[0042]

The polyamide-based thermoplastic elastomer may have any constitution
except for containing a polyamide component as a hard segment.  As the soft segment,
polyester, polyether, polyether-ester or the like can be used. These elastomers may be
used singly, or may be used in combination of two or more thereof. That is, examples
of the polyamide component constituting the hard segment include polyamide 6,
polyamide 11, polyamide 12 and the like. These polyamide components may be used
singly, or may be used in combination of two or more thereof. Various lactams and
the like can be used as a monomer for these polyamide components. On the other
hand, as the component constituting the soft segment, a monomer such as dicarboxylic
acid or a constituent unit derived from polyether polyol, may be contained. As the
polyether polyol among these, polyether diol is preferred, and examples thereof
include poly(tetramethylene)glycol, poly(oxypropylene)glycol and the like. These
elastomers may be used singly, or may be used in combination of two or more thereof.

More specific examples thereof include polyether amide type
polyamide-based thermoplastic elastomers, polyester amide type polyamide-based
thermoplastic elastomers, polyether ester amide type polyamide-based thermoplastic
elastomers, and the like.

Specific examples of the polyamide-based thermoplastic elastomers include
“Pebax (trade name)” manufactured by ARKEMA K.K., “DAIAMID (trade name)”
manufactured by Daicel-Evonik Ltd., “VESTAMID (trade name)” manufactured by
Daicel-Evonik Ltd., “UBESTA XPA (trade name)” manufactured by Ube Industries,
Ltd., and the like. These elastomers may be used singly, or may be used in
combination of two or more thereof.

[0043]
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When the base layer is a resin other than the thermoplastic elastomer,
examples of such a resin include polyester, polyamide, polycarbonate, an acrylic resin
and the like. These resins may be used singly, or may be used in combination of two
or more thereof. Among these resins, polyester and/or polyamide is preferred, and
specific examples thereof include polyesters such as polyethylene terephthalate,
polybutylene terephthalate, polyethylene naphthalate and polybutylene naphthalate;
and polyamides such as nylon 6 and nylon 12.

Furthermore, the base layer can contain various additives such as a plasticizer
and a softener (mineral oil, etc.), fillers (carbonate, sulfate, titanate, silicate, oxides
(titanium oxide, magnesium oxide), silica, talc, mica, clay, fiber filler, etc.),
antioxidant, photostabilizer, anti-static agent, lubricant, coloring agent and the like in a
resin constituting the base layer. These additives may be used singly, or may be used
in combination of two or more thereof.

[0044]
<2> Adhesive Layer

The adhesive layer 12 is a layer formed of an adhesive material and is usually
provided only on the other surface of the base layer 11 (one surface 11a of the base
layer 11 is a surface having characteristics of 0.1 <Ra (um) < 2.0 and 1.0 <Rz (um) <
15). The adhesive layer 12 may be disposed in direct contact with the base layer 11,
or may be disposed on the base layer 11 with another layer interposed between the
adhesive layer 12 and the base layer 11.

[0045]

Furthermore, the adhesive force of the adhesive layer 12 is not particularly

limited; however, it is preferred that the adhesive force to a silicon wafer (measured in

an environment of a temperature of 23°C and a relative humidity of 50%), measured
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according to JIS Z 0237, at the time when the adhesive layer 12 is peeled off from the
surface of a silicon wafer after being bonded to the surface of a silicon wafer and left
standing for 60 minutes, is 0.1 to 10 N/25 mm. When the adhesive force is within the
above range, it is possible to suppress the adhesive residue when peeling off the
adherend while ensuring good adhesion to the adherend (semiconductor wafer,
semiconductor component, electronic component, etc.). This adhesive strength is
more preferably 0.2 N/25 mm or more and 9 N/25 mm or less, and further preferably
0.3 N/25 mm or more and 8 N/25 mm or less.

A thickness (thickness of one surface side of the base layer 11) of the
adhesive layer 12 is not particularly limited, and it is preferably 1 um or more and 40
pum or less, more preferably 2 pm or more and 35 pum or less, and particularly
preferably 3 um or more and 25 pm or less.

[0046]

The adhesive may have characteristics described above, and any material
may be used. The adhesive usually includes at least an adhesive main agent.
Examples of the adhesive main agent include an acrylic adhesive agent, a
silicone-based adhesive agent, a rubber-based adhesive agent and the like. These
adhesive agents may be used singly, or may be used in combination of two or more
thereof. Among these adhesive agents, the acrylic adhesive agent is preferred.

[0047]

Examples of the acrylic adhesive agent include a homopolymer of an acrylate
compound, a copolymer of an acrylate compound and a comonomer, and the like.
These adhesive agents may be used singly, or may be used in combination of two or
more thereof.

Further, examples of the acrylate compound include methyl acrylate, ethyl
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acrylate, butyl acrylate, 2-ethylhexyl acrylate and the like. These acrylate compounds
may be used singly, or may be used in combination of two or more thereof.

Furthermore, examples of the comonomer include vinyl acetate, acrylonitrile,
acrylamide, styrene, methyl(meth)acrylate, (meth)acrylic acid, hydroxyethyl
methacrylate, dimethylaminoethyl methacrylate, glycidyl methacrylate, maleic
anhydride and the like.

[0048]

Furthermore, the adhesive may contain a cross-linking agent other than the
adhesive main agent. Examples of the cross-linking agent include epoxy-based
cross-linking agents (pentaerythritol polyglycidyl ether, etc.), isocyanate-based
cross-linking agents  (diphenylmethane diisocyanate, tolylene diisocyanate,
tetramethylene diisocyanate, hexamethylene diisocyanate, polyisocyanate, etc.).
These cross-linking agents may be used singly, or may be used in combination of two
or more thereof. When the cross-linking agent is contained in the adhesive, the
content of the cross-linking agent is preferably set to 10 parts by mass or less with
respect to 100 parts by mass of the whole adhesive. The adhesive force of the
adhesive layer can be adjusted by the content of the cross-linking agent.  Specifically,
a method described in JP 2004-115591 A can be employed.

[0049]

The adhesive agent may be an energy-curable adhesive which is cured by
energy rays, or may be an energy-non-curing adhesive which is not cured by energy
rays.

When the adhesive agent is the energy-curable adhesive, it is possible to cure
the adhesive by irradiating the adhesive with energy rays to reduce the adhesive force

thereof. Thus, the adhesive residue to the electronic component can be prevented



29

with more reliability when the resulting electronic component (electronic component in
which the semiconductor components are sealed in an array configuration) and the film
for manufacturing semiconductor component are separated.

The energy-curable adhesive material may be one that is cured by any energy
ray. Examples of the energy ray include ultraviolet rays, electron beam, infrared rays
and the like. These energy rays may be used singly, or may be used in combination
of two or more thereof. Specific examples thereof include an ultraviolet curable
adhesive agent which is cured with ultraviolet rays.

[0050]

When the adhesive is an energy-curable adhesive, the adhesive can contain a
compound having a carbon-carbon double bond in a molecule (hereinafter, referred to
as merely “curable compound”) and a photo-polymerization initiator capable of
initiating the polymerization of the curable compound in response to the energy rays
other than the above-mentioned adhesive main agent. The curable compound is
preferably a monomer, an oligomer and/or a polymer which has a carbon-carbon
double bond in a molecule and can be cured through radical polymerization. Specific
examples of the curable compound include trimethylolpropane tri(meth)acrylate,
pentaerythritol tri(meth)acrylate, dipentaerythritol hexa(meth)acrylate,
tetraethyleneglycol di(meth)acrylate, 1,6-hexanediol di(meth)acrylate, neopentylglycol
di(meth)acrylate and the like. These curable compounds may be used singly, or may
be used in combination of two or more thereof. When the curable compound is
contained in the adhesive, the content of the curable compound is preferably 0.1 to 20
parts by mass with respect to 100 parts by mass of the adhesive.

[0051]

In addition, the carbon-carbon double bond in a molecule may be contained
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by inclusion in a molecule of the adhesive main agent described above. That is, for
example, the adhesive main agent can be an energy-curable polymer having a
carbon-carbon double bond in a side chain. As described above, when the adhesive
main agent has a curable structure in a molecule, the curable compound may be mixed,
or does not have to be mixed.

[0052]

On the other hand, as the photo-polymerization initiator, a compound capable
of producing a radical by irradiation of energy rays is preferred. Specific examples of
such a photo-polymerization initiator include acetophenone-based
photo-polymerization initiators (methoxyacetophenone, etc.), a-ketol compounds
(4-(2-hydroxyethoxy)phenyl  (2-hydroxy-2-propyl)ketone, a-hydroxycyclohexyl
phenyl ketone, etc.), ketal-based compounds (benzyl dimethyl ketal, etc.),
benzoin-based photo-polymerization initiators (benzoin, benzoin alkyl ethers (benzoin
methyl ether, benzoin isopropyl ether, benzoin isobutyl ether,), etc.),
benzophenone-based photo-polymerization initiators (benzophenone, benzoylbenzoic
acid, etc.), aromatic ketals (benzyl dimethyl ketal, etc.), and the like. These
photo-polymerization initiators may be used singly, or may be used in combination of
two or more thereof. When the photo-polymerization initiator is contained in the
adhesive, the content of the photo-polymerization initiator is preferably set to 5 to 15
parts by mass with respect to 100 parts by mass of the adhesive.

[0053]
<3> Other Layers

The film 1 for the present component manufacture may include only the base

layer 11 and the adhesive layer 12, or may include other layers. Examples of other

layers include a projection-depression absorbing layer which can absorb a projection
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and depression shape of a bonding plane to make a film surface smooth, an
interface-strength improving layer which improves strength of an interface with the
adhesive, a migration preventive layer which suppress the migration of a low
molecular weight component from a base material to an adhesive surface, and the like.
These layers may be used singly, or may be used in combination of two or more
thereof.

[0054]

<4> Manufacture of Film for Manufacturing Semiconductor Component

The present film for manufacturing semiconductor component may be
manufactured by any method, and the method is not particularly limited. Specifically,
the film can be manufactured by a method such as a co-extrusion method, an extrusion
lamination method, an adhesive lamination method or an application method. Among
these methods, the co-extrusion method is a method in which a molten resin serving as
the adhesive layer 12 is laminated on a molten resin serving as the base layer 11 by
co-extrusion to manufacture a film for manufacturing semiconductor component.

The extrusion lamination method is a method of laminating a molten resin
serving as the adhesive layer 12 on the base layer 11 by extrusion to manufacture a
film for manufacturing semiconductor component.

Furthermore, the application method is a method of laminating a molten resin
serving as the adhesive layer 12 on the base layer 11 by application or coating to
manufacture a film for manufacturing semiconductor component.  When the
energy-curable adhesive is used as an adhesive constituting the adhesive layer 12, the
application method is preferably used.

Further, the adhesive lamination method is a method of laminating the

adhesive layer 12 on the base layer 11 through thermocompression bonding, an
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adhesive or hot-melt to manufacture a film for manufacturing semiconductor
component.

These methods may be used singly, or may be used in combination of two or
more thereof.

[0055]

Furthermore, as described above, regardless of whether the film for
component manufacture is manufactured by any of a co-extrusion method, an extrusion
lamination method, an adhesion lamination method, a coating method and the like, the
base layer 11 can be formed by an appropriate method such as an extrusion molding
method, a calendar It can be formed by an appropriate method such as an extrusion
molding method or a calendar molding method.

One surface 11a of the present base layer 11 of the film 1 for component
manufacture has a predetermined surface roughness. The one surface 11a having this
predetermined surface roughness may be provided at the time of forming the base layer
11 or may be provided after the formation.

[0056]

For example, when a predetermined surface roughness is provided at the time
of forming the base layer 11, and extrusion molding is used, the sheet extruded from
the extruder is passed through a roll having a predetermined surface unevenness (a
satin roll or the like) to transfer the surface unevenness of the roll to the sheet, and
thereby, the base layer 11 provided with a predetermined surface roughness can be
formed.

When a predetermined surface roughness is provided at the time of forming
the base layer 11, and calendar molding is used, the softened or melted resin is

kneaded and rolled between a plurality of rolls to be formed into a film, and in a step
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after the calendering step, the base layer 11 having a predetermined surface roughness
provided can be formed by passing the film through a roll having a predetermined
surface unevenness (satin roll, etc.) to transfer the unevenness on the surface of the roll
to a sheet.

The surface roughness of the surface of the base layer 11 opposite to the one
surface 11a is not particularly limited. From the viewpoint of forming the adhesive
layer 12, when the opposite surface of the one surface 11a and the adhesive layer 12
can be formed with good adhesion, even if the surface is smoother, the arithmetic
average roughness (Ra) of the surface or the maximum height (Rz) may be large.
[0057]

Further, when providing a predetermined surface roughness after formation
of the base layer 11, it is possible to provide predetermined surface roughness by
passing a smooth film previously formed through a roll having a predetermined surface
unevenness (satin roll or the like) to transfer the surface unevenness of the roll to the
film. At this time, the film can be heated as necessary.

Furthermore, it is possible to provide a predetermined surface roughness by
applying sand blasting to a smooth film previously formed.

Even in these cases, it is similarly preferred that the opposite surface of the
one surface 11a of the base layer 11 is a smoother surface, unlike the one surface 11a,
from the viewpoint of forming the adhesive layer 12.

[0058]
[2] Method for Manufacturing Semiconductor Component

The present film 1 for component manufacture is used in a method for
manufacturing a semiconductor component 21. The method for manufacturing a

semiconductor component includes a segmenting step R4 (see Fig. 5), an evaluation
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step R3 (see Fig. 4) and/or an evaluation step R5 (see Fig. 6), and a pickup step R8
(see Fig. 9).

Among them, the segmenting step R4 (see Fig. 5) is a step of separating a
semiconductor wafer 20 into segments in a state in which the adhesive layer 12 of the
film 1 for manufacturing semiconductor component is bonded to a back surface of the
semiconductor wafer 20 having circuits formed thereon to obtain semiconductor
components 21.

Further, the pickup step R8 (see Fig. 9) is a step of separating the
semiconductor component 21 from the adhesive layer 12.

Then, the manufacturing method includes at least one step of the evaluation
step R3 (see Fig. 4) and the evaluation step R5 (see Fig. 6) prior to the pickup step R8
(see Fig. 9). Of these steps, the evaluation step R3 is a step of evaluating the
semiconductor wafer 20 in a temperature range of 25°C or lower or 75°C or higher.
On the other hand, the evaluation step R5 is a step of evaluating the semiconductor
component 21 in a temperature range of 25°C or lower or 75°C or higher.

[0059]

Among the above steps, the bonding step R2 (see Fig. 3) is usually provided
as a precedent step of the segmenting step R4 (see Fig. 5). The bonding step R2 (see
Fig. 3) is a step of bonding the adhesive layer 12 of the film 1 for component
manufacture to a back surface of the semiconductor wafer 20 having circuits formed
thereon.  Usually, the film for component manufacture is used as a protecting member
15 by bonding the adhesive layer 12 of the film 1 for component manufacture to one
surface 7a of the frame 7 having an opening 71 so as to cover the opening 71 of the
frame 7 (protecting member forming step R1, see Fig. 2). Further, the bonding step

R2 (see Fig. 3) is a step of bonding a semiconductor wafer 20 to the surface 12a of the
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adhesive layer 12 that is exposed via the opening 71 of the frame 7 of the protecting
member 15, and these protecting member forming step R1 (see Fig. 2) and bonding
step R2 (see Fig. 3) are simultaneously performed. In addition, naturally, the
protecting member forming step R1 (see Fig. 2) and the bonding step R2 (see Fig. 3)
can also be performed separately, as required.

[0060]

The semiconductor wafer 20 may be a semiconductor wafer which can be
suitably bonded to the present film 1 for component manufacture, and a kind of the
semiconductor wafer is not particularly limited, and examples thereof include a silicon
substrate, a sapphire substrate, a germanium substrate, a germanium-arsenic substrate,
a gallium-phosphorus substrate, a gallium-arsenic-aluminum substrate, and the like.
Examples of the semiconductor wafer using the sapphire substrate among these
semiconductor substrates include a semiconductor wafer in which a semiconductor
layer (GaN, etc.) is laminated on the sapphire substrate. Circuits are usually formed
on the surfaces of these semiconductor wafers. Examples of the circuits include a
wiring, a capacitor, a diode, a transistor and the like. These substrates may be used
singly, or may be used in combination of two or more thereof.

[0061]

The segmenting step R4 (see Fig. 5) is a step of separating (dicing) a
semiconductor wafer 20, a back surface of which a film 1 for component manufacture
is bonded to, into segments to obtain semiconductor components 21. The segmenting
step R4 can be appropriately performed using a publicly known method. In addition,
the segmentation may be performed so that at least one semiconductor circuit region is
contained in one semiconductor component 21, or may be performed so that two or

more semiconductor circuit regions are contained in one semiconductor component 21.
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[0062]

The pickup step R8 (see Fig. 9) is a step of separating the segmented
semiconductor components 21 from the adhesive layer 12 of the film 1 for component
manufacture. The pickup step R8 can be appropriately performed using a publicly
known method, and for example, as exemplified in Fig. 9, a semiconductor component
21’, a pickup object, is pushed up with a pushing-up member 92 from a side of the
base layer 11 of the film 1 for manufacturing semiconductor component, and the
pushed-up semiconductor component 21’ can be picked-up through a method such as
suction or the like by a pickup instrument 93.

[0063]

The evaluation step is a step of evaluating the semiconductor wafer 20 or the
semiconductor component 21 prior to the pickup step R8. This evaluation step
includes an evaluation step R3 (see Fig. 4) for evaluating the semiconductor wafer 20
prior to the segmenting step R4 and prior to the pickup step R8, and an evaluation step
R5 (see Fig. 6) for evaluating the semiconductor component 21 after the segmenting
step R4 and prior to the pickup step R8. Only any one of the evaluation step R3 and
the evaluation step R5 may be performed, or both of them may be performed, as
required.

[0064]

An evaluation of the semiconductor wafer 20 or the semiconductor
component 21 specifically includes the following (1) semiconductor wafer evaluation
and the following (2) semiconductor component evaluation.

Of these, (1) semiconductor wafer evaluation is an evaluation made in a state
of a semiconductor wafer, by use of a prober, on whether or not electrical properties of

a plurality of circuits (corresponding to a circuit of each semiconductor component)
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formed on a semiconductor wafer, are desired properties in a predetermined
temperature region (25°C or lower, or 75°C or higher).

On the other hand, (2) semiconductor component evaluation is an evaluation
made in a state in which a semiconductor wafer is separated into segments and a
plurality of semiconductor components are arranged in an array configuration, by use
of a prober, on whether or not electrical properties of these semiconductor components
are desired properties in a predetermined temperature region (25°C or lower, or 75°C
or higher).

These evaluations include one intended to verify an operation in the
above-mentioned temperature region and one intended for an accelerated endurance
test in a predetermined temperature region (e.g., burn-in test).

[0065]

When the evaluation step R3 (see Fig. 4) of the above-mentioned evaluation
steps is performed, that is, when the evaluation is performed subsequent to the
segmenting step R4 and prior to the pickup step R8 (evaluation is performed on a
semiconductor wafer 20), for example, a probe card 8 having a plurality of probes 81
formed thereon is brought into contact with predetermined corresponding locations of
the semiconductor wafer 20 to make electrical connection, and an evaluation is
performed by determining whether a signal communicated between the probe 81 and a
circuit formed on the semiconductor wafer 20 is right or wrong (probe test) (see Fig.
4).

[0066]

In this case, as shown in Fig. 4, the film 1 for component manufacture is

fixed to the frame body 7 of the protecting member 15, and in a state in which the back

surface of the semiconductor wafer 20 is bonded to the adhesive layer 12 of the film,
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the measuring device such as a probe card 8 and the suction table 90 can be brought
close to each other so that the probe 81 can be brought into contact with the surface of
the semiconductor wafer 20.

In this case, as shown in Fig. 16, jigs such as the suction table 90 and the
stopper 91 are arranged on the inside of the frame body 7 in order to avoid contact
between each part on the measuring device side such as the probe card 8 and the frame
body 7, and the frame body 7 can be pushed downward, and thereby, the frame body 7
can be prevented from coming into contact with the measuring device such as the
probe card 8.

[0067]

On the other hand, as shown in Fig. 6, when the evaluation step R5 (see Fig.
6) of the above-mentioned evaluation steps is performed, that is, when the evaluation is
performed subsequent to the segmenting step R4 and prior to the pickup step R8
(evaluation is performed on a semiconductor component 21), for example, a probe card
8 having a plurality of probes 81 formed thereon is brought into contact with
predetermined corresponding locations of the semiconductor component 21 to make
electrical connection, and an evaluation is performed by determining whether a signal
communicated between the probe 81 and a circuit formed on the semiconductor
component 21 is right or wrong (probe test) (see Fig. 6).

Similarly in this case, as shown in Fig. 16, the frame body 7 can be pushed
downward, and thereby, the frame body 7 can be prevented from coming into contact
with the measuring device such as the probe card 8.

[0068]
These evaluations may include non-contact optical evaluation other than

electrical evaluation (probe test) performed by bringing the probe 81 into contact as
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described above.

Further, the evaluation temperature range is not particularly limited, and it
may be, for example, 25°C or lower, or 75°C or higher. Particularly, when the
present film 1 for component manufacture has characteristics that 0.2 < Rg; < 1 and 35
MPa < E'(25) <3500 MPa, the film has characteristics such that the film can withstand
evaluation in at least a temperature range of 25°C to 100°C.

Further, by having the characteristic of 0.01 < Rgy; < 1, even when the
evaluation step is carried out at a temperature of -80°C or higher and 0°C or lower
(further -60°C or higher and -10°C or lower, particularly -40°C or higher and -10°C or
lower) on the low temperature side, the film 1 for component manufacture can
maintain required flexibility in the evaluation process. Furthermore, the film 1 for
component manufacture does not interfere with the pickup step R8 (see Fig. 9). That
is, the film 1 for component manufacture maintains flexibility in pushing up the film 1
with the pushing-up member 92 in the pickup step R8, and the film 1 for component
manufacture can be pushed up without being broken. Particularly, when the method
includes the component-isolating step R7 (see Fig. 8) prior to the pickup step R8, the
film 1 for component manufacture is further susceptible to break, but the break can be
prevented to smoothly perform pickup by using the aforementioned film 1 for
component manufacture.

[0069]

Furthermore, even when the evaluation step is carried out at a temperature of
100°C or higher and 170°C or lower (further 110°C or higher and 170°C or lower,
particularly 120°C or higher and 160°C or lower) on the high temperature side, the
film 1 for component manufacture can maintain required flexibility in the evaluation

process. Furthermore, the film 1 for component manufacture does not interfere with
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the pickup step R8 (see Fig. 9). That is, the film 1 for component manufacture
maintains flexibility in pushing up the film 1 with the pushing-up member 92 in the
pickup step R8, and the film 1 for component manufacture can be pushed up without
being broken. Particularly, when the method includes the component-isolating step
R7 (see Fig. 8) prior to the pickup step R8, the film 1 for component manufacture is
further susceptible to break, but the break can be prevented to smoothly perform
pickup by using the aforementioned film 1 for component manufacture.

[0070]

Furthermore, these evaluations may be made only on any one of a
low-temperature side and a high-temperature side; however, the present film 1 for
component manufacture can be one which does not interfere with the pickup step R8
(see Fig. 9) even if these evaluations are made on both sides.

[0071]

In the present manufacturing method, in general, the film-isolating step R6
(see Fig. 7) is further included other than the bonding step R2 (see Fig. 3), the
evaluation step R3 (see Fig. 4), the segmenting step R4 (see Fig. 5), the evaluation step
R5 (see Fig. 6) and the pickup step R8 (see Fig. 9).

The film-isolating step R6 (see Fig. 7) is a step of separating the suction table
90 and the film 1 for component manufacture from each other in a state in which the
adherend (the semiconductor wafer 20 or the semiconductor component 21) is bonded
to the film 1 for component manufacture. In the present method, since the
above-mentioned film 1 for component manufacture is used, the surface of one side
11a of the base layer 11 on which the adhesive layer 12 is not provided satisfies 0.1 <
Ra (um) < 2.0 and 1.0 < Rz (um) < 15, and this film-separating step R6 can be easily

and stably carried out.
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This film-isolating step R6 (see Fig. 7) can be performed, for example,
between the evaluation step R5 (see Fig. 6) and the pickup step R8 (see Fig. 9). That
is, this is a process required when changing the table (such as the suction table 90) on
which the film 1 for component manufacture is placed.

[0072]

In the present manufacturing method, other steps may be included other than
the bonding step R2 (see Fig. 3), the evaluation step R3 (see Fig. 4), the segmenting
step R4 (see Fig. 5), the evaluation step R5 (see Fig. 6), the film-isolating step R6 (see
Fig. 7) and the pickup step R8 (see Fig. 9).

Examples of other steps include the protecting member forming step R1 (see
Fig. 2) and the component-isolating step R7 (see Fig. 8).

[0073]

Of these steps, the protecting member forming step R1 (see Fig. 2) is a step
of bonding an adhesive layer 12 of the film 1 for manufacturing semiconductor
component-to one surface 7a of the frame 7 having an opening 71 so as to cover the
opening 71 of the frame 7.

As the frame 7, for example, a ring frame can be used. An outline of the
frame 7 is not particularly limited, and it can appropriately have a shape responsive to
necessity. For example, a circle, a quadrangle or the like can be employed.
Similarly, an outline of the opening 71 is also not particularly limited, and can
appropriately have a shape responsive to necessity, and for example, a circle, a
quadrangle or the like can be employed. Also, a material constituting the frame 7 is
not limited, and a resin and/or metal or the like can be used.

Further, heating may be performed as required when the adhesive layer 12 of

the film 1 for manufacturing semiconductor component is bonded to one surface 7a of



42

the frame 7 so as to cover the opening 71 of the frame 7.
[0074]

The component-isolating step R7 (see Fig. 8) is a step of isolating the
segmented semiconductor components 21 on the film 1 for component manufacture by
stretching the film 1 for component manufacture. Stretching of the film 1 for
component manufacture can be performed while abutting a stopper 91 against the
inside of the frame 7.

[0075]
[3] Film for Electronic Component Manufacture

A film 1 for electronic component manufacture of the present invention is a
film used in a method for manufacturing an electronic component 51.  The film 1 for
electronic component manufacture has the same structure as the film 1 for
manufacturing semiconductor component (see Fig. 1).

Accordingly, with respect to base layer 11 in the film 1 for electronic
component manufacture, the aforementioned description (<1> Base Layer) of the base
layer 11 in the film 1 for manufacturing semiconductor component can be applied
as-is.

With respect to the adhesive layer 12 in the film 1 for electronic component
manufacture, the aforementioned description (<2> Adhesive Layer) of the adhesive
layer 12 in the film 1 for manufacturing semiconductor component can be applied
as-is.

Further, with respect to the other layers in the film 1 for electronic
component manufacture, the aforementioned description (<3> Other Layers) of the
other layers in the film 1 for manufacturing semiconductor component can be applied

as-is.
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In the above-mentioned descriptions, the term “film for manufacturing
semiconductor component” in the description about the film 1 for manufacturing
semiconductor component is replaced with “base layer in the film 1 for electronic
component manufacture”, the term “semiconductor wafer” is replaced with
“array-shaped electronic component”, and the term “semiconductor component” is
replaced with “electronic component”.

[0076]

With respect to the manufacture of the film for electronic component
manufacture in the film 1 for electronic component manufacture, the aforementioned
description (<4> Manufacture of Film for Manufacturing Semiconductor Component)
of manufacture of the film for manufacturing semiconductor component in the film 1
for manufacturing semiconductor component can be applied as-is. Herein, the term
“film for manufacturing semiconductor component” in the description about
manufacturing of the film 1 for manufacturing semiconductor component is replaced
with “film 1 for electronic component manufacture”, the term “semiconductor wafer”
is replaced with “array-shaped electronic component”, and the term “semiconductor
component” is replaced with “electronic component”.

[0077]
[4] Method for Manufacturing Electronic Component

The film 1 for electronic component manufacture is used in a method for
manufacturing an electronic component 51. The method for manufacturing an
electronic component includes a segmenting step R4 (see Fig. 11), an evaluation step
R3 (see Fig. 10) and/or an evaluation step R5 (see Fig. 12), and a pickup step R8 (see
Fig. 15).

[0078]
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Among these steps, the segmenting step R4 (see Fig. 11) is a step of
separating (dicing) an array-shaped electronic component 50, a back surface of which a
film 1 for component manufacture is bonded to, into segments to obtain electronic
components 51.

The segmenting step R4 can be appropriately performed using a publicly
known method. In addition, the segmentation may be performed so that at least one
semiconductor component is contained in one electronic component 51, or may be
performed so that two or more semiconductor components are contained in one
electronic component 51.

Further, in the segmenting step R4 (see Fig. 11), as is the case with the film 1
for manufacturing semiconductor component, the frame 7 can be used as a protecting
member 15 also in the present film 1 for electronic component manufacture.

[0079]

The array-shaped electronic component 50 is one in which the semiconductor
components are sealed in an array configuration. Specifically, the array-shaped
electronic component 50 includes the following electronic components (1) to (3).

The array-shaped electronic component (1) is an array-shaped electronic
component obtained by arraying, on a lead frame, semiconductor components (chip,
die) obtained by separating the semiconductor wafer having circuits formed thereon
into segments, performing wire bonding of the semiconductor components, and sealing
the semiconductor components with a sealant.

The array-shaped electronic component (2) is an array-shaped electronic
component 50 obtained by arraying, in a state of being apart from each other,
semiconductor components 21 (chip, die) obtained by separating the semiconductor

wafer having circuits formed thereon into segments, sealing the semiconductor
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components with a sealant 30, and then forming external circuits 40 attaining external
conduction, such as a rewiring layer and a bump electrode, collectively (see Fig. 10
and Fig. 11). That is, the array-shaped electronic component (2) is an array-shaped
electronic component obtained in a fan-out system (eWLB system).

The array-shaped electronic component (3) is an array-shaped electronic
component obtained by using a semiconductor wafer as a semiconductor component as
in a state of a wafer, and forming external circuits attaining external conduction, such
as a rewiring layer and a bump electrode, and a sealing layer sealed with a sealant,
collectively. The semiconductor wafer in the array-shaped electronic component (3)
is in a state of pre-segmentation and includes a configuration in which semiconductor
components (chip, die) are formed in an array configuration and a pattern in which a
semiconductor wafer is used as a substrate (pattern in which a chip having a circuit is
joined onto a non-circuit silicon substrate and used). That is, the array-shaped
electronic component (3) is an array-shaped electronic component obtained in a wafer
level chip size package (WLCSP) system.

In addition, in the array-shaped electronic component (2), the film for
electronic component manufacture of the present invention can be used in forming the
array-shaped electronic component (2). Specifically, an array-shaped electronic
component can be obtained by arraying semiconductor components in a state of being
apart from each other on the film 1 for electronic component manufacture, sealing the
semiconductor components with a sealant, and then forming external circuits attaining
external conduction, such as a rewiring layer and a bump electrode, collectively.

[0080]
The evaluation step is a step of evaluating the array-shaped electronic

component 50 or the electronic component 51 prior to the pickup step R8. This
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evaluation step includes an evaluation step R3 (see Fig. 10) for evaluating the
array-type electronic component 50 prior to the segmenting step R4 and prior to the
pickup step R8, and an evaluation step R5 (see Fig. 12) for evaluating the electronic
component 51 after the segmenting step R4 and prior to the pickup step R8. Only any
one of the evaluation step R3 and the evaluation step R5 may be performed, or both of
them may be performed, as required.

[0081]

An evaluation of the array-shaped electronic component 50 or the electronic
component 51 specifically includes the following (1) array-shaped electronic
component evaluation and the following (2) electronic component evaluation.

Of these, (1) array-shaped electronic component evaluation is an evaluation
of the array-shaped electronic component 50 made as in the form of an array, by use of
a prober, on whether or not electrical properties of internal circuits contained in the
array-shaped electronic component 50 and external circuits (circuits for leading out the
internal circuit) formed corresponding to these internal circuits are desired properties
in a temperature region of 25°C or lower, or 75°C or higher.

On the other hand, (2) electronic component evaluation is an evaluation made
in a state in which an array-shaped electronic component 50 is separated into segments
and a plurality of electronic components 51 are arranged in an array configuration, by
use of a prober, on whether or not electrical properties of these electronic components
51 are desired properties in a temperature region of 25°C or lower, or 75°C or higher.

These evaluations include one intended to verify an operation in the
above-mentioned temperature region and one intended for an accelerated endurance
test in the above-mentioned temperature region (e.g., burn-in test).

[0082]
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When the evaluation step R3 (see Fig. 10) of the above-mentioned evaluation
steps is performed, that is, when the evaluation is performed subsequent to the
segmenting step R4 and prior to the pickup step R8 (evaluation is performed on an
array-shaped electronic component 50), for example, a probe card 8 having a plurality
of probes 81 formed thereon is brought into contact with an external circuit (bump
electrodes or the like) formed on the array-shaped electronic component 50 to make
electrical connection, and an evaluation is performed by determining whether a signal
communicated between the probe 81 and the external circuit formed on the
array-shaped electronic component 50 is right or wrong (probe test) (see Fig. 10).
[0083]

Also, in this case, as shown in Fig. 10, the film 1 for component manufacture
is fixed to the frame body 7 of the protecting member 15, and in a state in which the
back surface of the arrayed electronic component 50 is bonded to the adhesive layer 12
of the film, the measuring device such as a probe card 8 and the suction table 90 can be
brought close to each other so that the probe 81 can be brought into contact with the
surface of the array-shaped electronic component 50.

In this case, as shown in Fig. 16, jigs such as the suction table 90 and the
stopper 91 are arranged on the inside of the frame body 7 in order to avoid contact
between each part on the measuring device side such as the probe card 8 and the frame
body 7, and the frame body 7 can be pushed downward, and thereby, the frame body 7
can be prevented from coming into contact with the measuring device such as the
probe card 8.

[0084]
On the other hand, as shown in Fig. 12, when the evaluation step R5 (see Fig.

12) of the evaluation steps is performed, that is, when the evaluation is performed
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subsequent to the segmenting step R4 and prior to the pickup step R8 (evaluation is
performed on an electronic component 51), for example, a probe card 8 having a
plurality of probes 81 formed thereon is brought into contact with predetermined
corresponding locations of the electronic component 51 to make electrical connection,
and an evaluation is performed by determining whether a signal communicated
between the probe 81 and a circuit formed on the electronic component 51 is right or
wrong (probe test) (see Fig. 12).

Similarly in this case, as shown in Fig. 16, the frame body 7 can be pushed
downward, and thereby, the frame body 7 can be prevented from coming into contact
with the measuring device such as the probe card 8.

[0085]

These evaluations may include non-contact optical evaluation other than
electrical evaluation (probe test) performed by bringing the probe 81 into contact as
described above.

Further, the evaluation temperature range is not particularly limited, and it
may be, for example, 25°C or lower, or 75°C or higher. Particularly, when the
present film 1 for component manufacture has characteristics that 0.2 < Rg; < 1 and 35
MPa < E'(25) <3500 MPa, the film has characteristics such that the film can withstand
evaluation in at least a temperature range of 25°C to 100°C.

Further, by having the characteristic of 0.01 < Rgy < 1, even when the
evaluation step is carried out at a temperature of -80°C or higher and 0°C or lower
(further -60°C or higher and -10°C or lower, particularly -40°C or higher and -10°C or
lower) on the low temperature side, the film 1 for component manufacture can
maintain required flexibility in the evaluation process. Furthermore, the film 1 for

component manufacture does not interfere with the pickup step R8 (see Fig. 15).
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That is, the film 1 for component manufacture maintains flexibility in pushing up the
film 1 with the pushing-up member 92 in the pickup step R8, and the film 1 for
component manufacture can be pushed up without being broken. Particularly, when
the method includes the component-isolating step R7 (see Fig. 14) prior to the pickup
step R8, the film 1 for component manufacture is further susceptible to break, but the
break can be prevented to smoothly perform pickup by using the aforementioned film
1 for component manufacture.

[0086]

Furthermore, even when the evaluation step is carried out at a temperature of
100°C or higher and 170°C or lower (further 110°C or higher and 170°C or lower,
particularly 120°C or higher and 160°C or lower) on the high temperature side, the
film 1 for component manufacture can maintain required flexibility in the evaluation
process. Furthermore, the film 1 for component manufacture does not interfere with
the pickup step R8 (see Fig. 15). That is, the film 1 for component manufacture
maintains flexibility in pushing up the film 1 with the pushing-up member 92 in the
pickup step R8, and the film 1 for component manufacture can be pushed up without
being broken. Particularly, when the method includes the component-isolating step
R7 (see Fig. 14) prior to the pickup step R8, the film 1 for component manufacture is
further susceptible to break, but the break can be prevented to smoothly perform
pickup by using the aforementioned film 1 for component manufacture.

[0087]

Furthermore, these evaluations may be made only on any one of a
low-temperature side and a high-temperature side; however, the present film 1 for
component manufacture can be one which does not interfere with the pickup step R8

(see Fig. 15) even if these evaluations are made on both sides.
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[0088]

In the present manufacturing method, in general, the film-isolating step R6
(see Fig. 13) is further included other than the evaluation step R3 (see Fig. 10), the
segmenting step R4 (see Fig. 11), the evaluation step R5 (see Fig. 12) and the pickup
step R8 (see Fig. 15).

The film-isolating step R6 (see Fig. 13) is a step of separating the suction
table 90 and the film 1 for component manufacture from each other in a state in which
the adherend (the array-shaped electronic device 50 or the electronic component 51) is
bonded to the film 1 for component manufacture. In the present method, since the
above-mentioned film 1 for component manufacture is used, the surface of one side
11a of the base layer 11 on which the adhesive layer 12 is not provided satisfies 0.1 <
Ra (um) < 2.0 and 1.0 < Rz (um) < 15, and this film-separating step R6 can be easily
and stably carried out.

This film-isolating step R6 (see Fig. 13) can be performed, for example,
between the evaluation step R5 (see Fig. 12) and the pickup step R8 (see Fig. 15).
That is, this is a process required when changing the table (such as the suction table
90) on which the film 1 for component manufacture is placed.

[0089]

In the present manufacturing method, other steps may be included other than
the evaluation step R3 (see Fig. 10), the segmenting step R4 (see Fig. 11), the
evaluation step R5 (see Fig. 12), the film-isolating step R6 (see Fig. 13) and the pickup
step R8 (see Fig. 15).

Examples of other steps include the component-isolating step R7 (see Fig.
14).

The component-isolating step R7 (see Fig. 14) is a step of isolating the
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segmented electronic components 51 on the film 1 for component manufacture by
stretching the film 1 for component manufacture. Stretching of the film 1 for
component manufacture can be performed while abutting a stopper 91 against the
inside of the frame 7.

EXAMPLES

[0090]

Hereinafter, the present invention will be specifically described by way of
examples.

[1] Base Layer for Film for Component Manufacture

In order to manufacture a film for component manufacture, a base layer using
various resins was prepared. Specifically, as a base layer 11, films for a base layer
were prepared which were obtained by processing films of various resins, which will
be described later, so as to have having a surface roughness in a predetermined range
by each of a mirror finishing roll (1), a mirror finishing roll (2), a satin finishing roll
(1), a satin finishing roll (2), a satin finishing roll (3), sandblast processing, and a satin
finishing roll (4).

[0091]

An arithmetic average roughness (Ra) and a maximum height (Rz) of each
film serving as each base layer by each processing were measured with a small surface
roughness tester (SJ-210, manufactured by Mitutoyo Corporation) in accordance with
ISO 4287-1997. In this case, the reference length was 4.0 mm, the speed was 0.5
mm/s, and the cutoff was 0.8 mm.

As a result, the surface roughness by each processing is as follows.

Mirror finishing roll (1): Ra: 0.01 to 0.05, Rz: 0.35 to 0.55

Mirror finishing roll (2): Ra: 0.05 to 0.15, Rz: 0.60 to 0.70
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Satin finishing roll (1): Ra: 0.20 to 0.35, Rz: 2.50 to 2.80

Satin finishing roll (2): Ra: 0.20 to 0.40, Rz: 3.00 to 3.20

Satin finishing roll (3): Ra: 0.50 to 0.70, Rz: 4.30 to 4.45

Sandblast processing: Ra: 0.55 to 0.70, Rz: 6.00 to 7.00

Satin finishing roll (4): Ra: 1.5, Rz: 10.7
[0092]

[2] Manufacture of Film for Component Manufacture
<Experiment Example 1>

(1) Base Layer

As the base layer 11, 6 types (excluding satin finishing roll (4)) of films
which were polyester-based thermoplastic elastomer (TPEE) films (melting point
200°C) having a thickness of 80 pm and differ in the above-mentioned surface
roughness, were used.

Using a film by the mirror finishing roll (1), a tensile elastic modulus E' was
measured by a dynamic viscoelasticity measurement device (DMA: Dynamic
Mechanical Analysis) (product name: RSA-3, manufactured by TA Instruments Co.).
Specifically, a sample size was set to a width of 10 mm, a distance between chucks
was set to 20 mm, and measurement was carried out from -50°C to 200°C under the
conditions of a frequency of 1 Hz and a temperature raising rate of 5°C/min, and the
tensile elastic modulus at each temperature was read from the resulting data.

As a result, the tensile elastic modulus E'(- 40) was 440 MPa, the tensile
elastic modulus E'(25) was 95 MPa, the tensile elastic modulus E'(100) was 38 MPa,
and the tensile elastic modulus E'(160) was 12 MPa.

Accordingly, Rg; (= E'(100)/E'(25)) was 0.40, and Rg; (= E'(160)/E'(- 40))

was 0.03.
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[0093]

(2) Adhesive Layer

As an adhesive layer 12, a non-curable acrylic adhesive agent having a
thickness of 10 pm was used.

[0094]

(3) Lamination of Adhesive Layer on Base Layer

The adhesive layer 12 of the above (2) was laminated on one side of each of
6 types of the base layers 11 described in the above (1) to obtain the film 1 for
component manufacture of Experiment Examples 1-1 to 1-6.

Using the obtained film 1 for component manufacture of Experiment
Example 1, the adhesive strength was measured in accordance with JIS Z 0237 by the
following method.

That is, the obtained film for component manufacture (the film processed by
the mirror finishing roll (1)) was made into a test piece of 25 mm in width, and the
adhesive layer 12 was pasted on a 4 inch silicon wafer while applying pressure with a
rubber roll of about 2 kg. Then, the test piece was left standing for 60 minutes in an
environment of a temperature of 23°C and a relative humidity of 50%. Thereafter, an
adhesive force at the time when the test piece was peeled off from the silicon wafer at
a peeling speed of 300 mm/min in a direction of 180°, was measured. The
measurement of the adhesive force was performed twice, and an average value thereof
was taken as “adhesive force” (N/25 mm). As a result of this, the adhesive force of
the film for component manufacture of Experiment Example 1 was 1.2 N/25 mm.
[0095]
<Experiment Example 2>

As the base layer 11, 6 types (excluding satin finishing roll (4)) of films
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which were the same polyester-based thermoplastic elastomer films (melting point
200°C) as in Experiment Example 1 except for having a thickness of 150 pum and
differ in the above-mentioned surface roughness, were used.

As the adhesive layer 12, a non-curable acrylic adhesive agent having a
thickness of 10 pum which was similar to that of Example 1, was used.

As with Experiment Example 1, the adhesive layer 12 was laminated on the
base layer 11 to obtain films 1 for component manufacture of Experiment Examples
2-1 to 2-6. Using each of the obtained films for component manufacture of
Experiment Example 2, the adhesive force was measured in the same manner as in
Experiment Example 1, and consequently, the adhesive force was 1.2 N/25 mm.

[0096]
<Experiment Example 3>

As the base layer 11, 6 types (excluding satin finishing roll (4)) of films
which were nylon-based thermoplastic elastomer (TPAE) films (melting point 160°C)
having a thickness of 150 pm and differ in the above-mentioned surface roughness,
were used.

Using each of the base layers 11 (films processed by a mirror finishing roll
(1)), measurement was carried out in the same manner as in Experiment Example 1,
and consequently, the tensile elastic modulus E'(- 40) was 280 MPa, the tensile elastic
modulus E'(25) was 72 MPa, the tensile elastic modulus E'(100) was 24 MPa, and the
tensile elastic modulus E'(160) was 0.27 MPa.

Accordingly, Rg1 (= E'(100)/E'(25)) was 0.34, and Rg, (= E'(160)/E'(- 40))
was 0.001.

As the adhesive layer 12, a non-curable acrylic adhesive agent having a

thickness of 10 pm which was similar to that of Example 1, was used.
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As with Experiment Example 1, the adhesive layer 12 was laminated on the
base layer 11 to obtain films 1 for component manufacture of Experiment Examples
3-1 to 3-6. Using each of the obtained films for component manufacture of
Experiment Example 3, the adhesive force was measured in the same manner as in
Experiment Example 1, and consequently, the adhesive force was 1.2 N/25 mm.

[0097]
<Experiment Example 4>

As the base layer 11, 6 types (excluding satin finishing roll (4)) of films
which were polyethylene terephthalate (PET) films (melting point 263°C) having a
thickness of 75 pm and differ in the above-mentioned surface roughness, were used.

Using each of the base layers 11 (films processed by a mirror finishing roll
(1)), measurement was carried out in the same manner as in Experiment Example 1,
and consequently, the tensile elastic modulus E'(- 40) was 4000 MPa, the tensile elastic
modulus E'(25) was 3000 MPa, the tensile elastic modulus E'(100) was 2150 MPa, and
the tensile elastic modulus E'(160) was 550 MPa.

Accordingly, Rg1 (= E'(100)/E'(25)) was 0.72, and Rg; (= E'(160)/E'(- 40))
was 0.14.

As the adhesive layer 12, a non-curable acrylic adhesive agent having a
thickness of 10 pm which was similar to that of Example 1, was used.

As with Experiment Example 1, the adhesive layer 12 was laminated on the
base layer 11 to obtain films 1 for component manufacture of Experiment Examples
4-1 to 4-6. Using each of the obtained films for component manufacture of
Experiment Example 4, the adhesive force was measured in the same manner as in
Experiment Example 1, and consequently, the adhesive force was 1.2 N/25 mm.

[0098]
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<Experiment Example 5>

As the base layer 11, seven types of films which were polybutylene
terephthalate (PBT) films (melting point 220°C) having a thickness of 75 pm and
differ in the above-mentioned surface roughness, were used.

Using each of the base layers 11 (films processed by a mirror finishing roll
(1)), measurement was carried out in the same manner as in Experiment Example 1,
and consequently, the tensile elastic modulus E'(- 40) was 1500 MPa, the tensile elastic
modulus E'(25) was 550 MPa, the tensile elastic modulus E'(100) was 138 MPa, and
the tensile elastic modulus E'(160) was 90 MPa.

Accordingly, Rg; (= E'(100)/E'(25)) was 0.25, and Rg; (= E'(160)/E'(- 40))
was 0.06.

As the adhesive layer 12, a non-curable acrylic adhesive agent having a
thickness of 10 pm which was similar to that of Example 1, was used.

As with Experiment Example 1, the adhesive layer 12 was laminated on the
base layer 11 to obtain films 1 for component manufacture of Experiment Examples
5-1 to 5-7. Using each of the obtained films for component manufacture of
Experiment Example 5, the adhesive force was measured in the same manner as in
Experiment Example 1, and consequently, the adhesive force was 1.2 N/25 mm.

[0099]
<Experiment Example 6>

As the base layer 11, 6 types (excluding satin finishing roll (4)) of films
which were random polypropylene (rPP) films (melting point 138°C) having a
thickness of 80 pm and differ in the above-mentioned surface roughness, were used.

Using each of the base layers 11 (films processed by a mirror finishing roll

(1)), measurement was carried out in the same manner as in Experiment Example 1,
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and consequently, the tensile elastic modulus E'(- 40) was 1500 MPa, the tensile elastic
modulus E'(25) was 775 MPa, and the tensile elastic modulus E'(100) was 81 MPa.
In addition, the tensile elastic modulus E'(160) was unmeasurable due to break.

Accordingly, Rg; (= E'(100)/E'(25)) was 0.10, and Rg; (= E'(160)/E'(- 40))
was less than 0.01.

As the adhesive layer 12, a non-curable acrylic adhesive agent having a
thickness of 10 pm which was similar to that of Example 1, was used.

As with Experiment Example 1, the adhesive layer 12 was laminated on the
base layer 11 to obtain films 1 for component manufacture of Experiment Examples
6-1 to 6-6. Using each of the obtained films for component manufacture of
Experiment Example 6, the adhesive force was measured in the same manner as in
Experiment Example 1, and consequently, the adhesive force was 1.2 N/25 mm.

[0100]
<Experiment Example 7>

As the base layer 11, 6 types (excluding satin finishing roll (4)) of films
which were linear low density polyethylene (LLDPE) films (melting point 116°C)
having a thickness of 80 pwm and differ in the above-mentioned surface roughness,
were used.

Using each of the base layers 11 (films processed by a mirror finishing roll
(1)), measurement was carried out in the same manner as in Experiment Example 1,
and consequently, the tensile elastic modulus E'(- 40) was 520 MPa, the tensile elastic
modulus E'(25) was 118 MPa, and the tensile elastic modulus E'(100) was 12 MPa.
In addition, the tensile elastic modulus E'(160) was unmeasurable due to break.

Accordingly, Rg1 (= E'(100)/E'(25)) was 0.10, and Rg; (= E'(160)/E'(- 40))

was less than 0.01.
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As the adhesive layer 12, a non-curable acrylic adhesive agent having a
thickness of 10 um which was similar to that of Example 1, was used.

As with Experiment Example 1, the adhesive layer 12 was laminated on the
base layer 11 to obtain films 1 for component manufacture of Experiment Examples
7-1 to 7-6. Using each of the obtained films for component manufacture of
Experiment Example 7, the adhesive force was measured in the same manner as in
Experiment Example 1, and consequently, the adhesive force was 1.2 N/25 mm.

[0101]
<Experiment Example 8>

As the base layer 11, seven types of films which were polyester-based
thermoplastic elastomer (TPEE) films (melting point 199°C) having a thickness of 120
pm and differ in the above-mentioned surface roughness, were used.

Using each of the base layers 11 (films processed by a mirror finishing roll
(1)), measurement was carried out in the same manner as in Experiment Example 1,
and consequently, the tensile elastic modulus E'(-40) was 374 MPa, the tensile elastic
modulus E'(25) was 56 MPa, the tensile elastic modulus E'(100) was 32 MPa, and the
tensile elastic modulus E'(160) was 8.5 MPa.

Accordingly, Re: (= E'(100)/E'(25)) was 0.6, and Rg, (= E'(160)/E'(- 40)) was
0.02.

As the adhesive layer 12, a non-curable acrylic adhesive agent having a
thickness of 10 pum which was similar to that of Example 1, was used.

As with Experiment Example 1, the adhesive layer 12 was laminated on the
base layer 11 to obtain films 1 for component manufacture of Experiment Examples
8-1 to 8-7. Using each of the obtained films for component manufacture of

Experiment Example 8, the adhesive force was measured in the same manner as in
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Experiment Example 1, and consequently, the adhesive force was 1.2 N/25 mm.

[0102]
[Table 1]
Table 1
Ex&?::)?ggal 1 2 3 4 5 6 7 8
Resin TPEE TPEE TPAE PET PBT r PP LLDPE | TPEE

Thickness (um) 80 150 150 75 75 80 80 120
E'(25) (Mpa) 95 95 72 3000 | 550 775 118 56

10;{ E'(100) (Mpa) 38 38 24 2150 | 138 81 12 32
E Rey 0.4 0.4 034 | 0.72 | 0.25 0.1 0.1 0.6
§ E'(-40) (Mpa) 440 440 280 | 4000 | 1500 | 1500 | 520 374
E'(160) (Mpa) 12 12 0.27 | 550 S0 break | break 8.5

Rea 0.03 | 0.03 |0.001| 0.14 | 0.06 [=0.01(=0.01| 0.02

Melting Point ("CY] 200 200 160 263 220 138 116 189

[0103]
[2] Test Using Film for Component Manufacture

The following test was carried out using Experiment Examples 1 to 8.

That is, each film 1 for component manufacture of Experiment Examples 1 to
8 (each 6 to 7 types) obtained in the above [1] was bonded to a metal frame 7 so as to
cover an opening 71 of the frame 7 by bonding the adhesive layer 12 of each film 1 for
component manufacture to one side of a frame body 7a to form a protecting member
15 (Fig. 2). Further, simultaneously with the formation of the protecting member 15,
a 4 inch size silicon wafer was bonded to the adhesive layer 12 side.

Thereafter, the one surface 11a side of the base layer 11 of the protecting
member 15 to which each film 1 for component manufacture was bonded was
suctioned and fixed to an suction table set at each temperature (table surface
temperature: 25°C, 75°C, 100°C, 160°C). After lapse of 10 minutes, vacuum break

was carried out, and each film 1 for component manufacture was removed from a
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wafer table by grasping the frame 7. In doing so, ease of removal from the wafer
table was rated according the following criteria, and the result of rating was shown in
Tables 2 to 5.

“O”... Film 1 could be removed regardless of the surface temperature of
the suction table.

“A”... Film 1 could not be removed without waiting for the surface
temperature of the suction table to fall, but it was able to be removed by the surface
temperature drop.

X Even when the surface temperature of the suction table reached
25°C, it was difficult to remove.

The suction table used in this test is made of metal, and its surface roughness
Rais 0.48 pm and Rz is 2.64 um. The measurement method is the same as in the case
of the above-described film.

[0104]

[Table 2]



Table 2

% Tect Temperature 25%C SL’::L;T; 1 SlTrlf::; 5 Satin1 Satin2 Satin 3 E?;si satin 4

]

] I Ll ol vl ool el ond IR

=

| I I Byl ol vl Il el e R

| Reico4 | Ream0.03 (1)-(1) (1;2) (153) (150 (165} (1563

2| kec04 | Ream0.03 (2)-(1) (2;2) (2(53) (2{-34) (2(-)5) (2(-36)

3 | Reim0.34 | Rym0.001 (3)-(1) (3)—(2) (363) (3(—)4) (BC-)S) (3(—)6) -

i R0z | reyeo.1a (4)-(1) (4;2) (463) (4(-)4) (465) (4(—)6)

s | Reico25 | Resc0.05 (5)-(1) (5;2) (553) (5(-)4) (565) (5(—)6) (56?)

6 | reco1 | re<o0t (5;1) {6;2) (EC-)B) (651) (6(;)5) (666)

| Rz | R0t (?).(1) {?;2) (?C-)B) (7c-)4) (?65) (?66) -

o | remo6 | Rum0.02 (8;1) {8;2) (853} (8c-)4) (8(;)5) (8(-)6) {BC-)?)
[0105]

[Table 3]
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Table 3

% Test Temperature 75%C SL’::L;T; 1 SlTrlf::; 5 Satin1 Satin2 Satin 3 E?;si Satin 4

]

] I Ll ol vl ool el ond IR

=

| I I Byl ol vl Il el e R

2| Rei=0.4 | Re=0.03 (1)-(1) (1;2) (153) (1;) (165) (156)

2| kec04 | Ream0.03 (2)-(1) (2;2) (2(53) (2{-34) (2(-)5) (2(-36)

N S . (3)_(1) (3;2) (363) (3(—)4) (3C-)5) (3(—)6) -

i R0z | reyeo.1a (4)-(1) (4;2) (463) (4(-)4) (465) (4(—)6)

s | Reico25 | Resc0.05 (5)-(1) (5;2) (553) (5(-)4) (565) (5(—)6) (56?)

6 | Re01 | Rey=0.01 (6;1) {6;2) (6:) (6’:1) (6‘&5) (Ej)

7 | Re,=0.1 | Rey=0.01 (?;IJ {?;2) (?:) UZU (25) (26) _

o | remo6 | Rum0.02 (8;1) {8;2) (853} (8c-)4) (8(;)5) (8(-)6) {BC-)?)
[0106]

[Table 4]
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Table 4

;g Test Temperature 100C S:1rirrar§;1 Srrlf;?erz Satin1 Satin 2 Satin 3 E?ansi Satin 4
é Ra (um) 0.01~ | 0.05~ [ 0.20~ | 0.20~ | 0.50~ | 0.55~ 15
;;-_: 0.05 0.1% 0.35 0.40 0.70 0.70
£
Bl rewm SR O B | P | e | e | 107
1| Rei=0.4 | Rep=0.03 {1)—(1) (1)—(2) (lc—)3) (1(;;4) {lc—)S} (1(;;6)
2| Re04 | Rp=0.03 (2)—(1) (2)—(2) (2C—)3) (2(—)4) (ZC—)S) (2(—)6)
3 | Re,=0.34 | Rey=0.001 (3)—(1) (3;2) (BC—)B) (3(—)4) (BC—)S) (3(—)6) -
a | Rei=0.72| Rep—0.14 (4)-(1) {4;2) (463) (4c-)4) (4(;)5) (4(-)6)
5 | Re=0.25 | Rey=0.06 (5)-(1) {5;2) (563} (Sc-;l) (5(;)5) (5c-)6) {SC-)?)
s | Re.=06 | Rep=0.02 (8’—(1) {8;2) (8(:)3} (8c-)4) (8(;)5) (BC-)G) {BC-)?)

[0107]

[Table 5]

Table 5

% Test Temperature 160°C S:lr_ifraré:] Sl:"r‘if;rs; 5 Satnl | Satin2 | Satn3 SB?ans?: Satn4
P
] I L Rl el ol el ol IR
E
I e R A A
1| Rei=0.4 | Re,=0.03 (1)'(1J £1;2) (1C-)3) (lc')") (1(;)5) (1C.)6)
2| Rei=0.4 | Rey=0.03 (2)-(1) (2;2) (2(;3) (2(—34) (265) (2(-36)
3 [rem034 | remoom | GO [ C2 [ 3 [0 [ a9 [ 6o )
a | Rem0.72 | Rer=0.14 (4)-(1) (4;2) (4(53) (464) (465} (456)
5 | Re1=0.25 | Rea=0.06 (5)—(1) (5;2) (5c-)3) (5(-34) (5c-)5) (5(-36) (SC-)?)
8 | Re.=06 | Rea=0.02 (8)—(1) (8;2) (853) (8{)4) (SC_)S) (8(-)6) (SC-)?)

[0108]
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[3] Effect of Examples

As shown in Table 2, films for component manufacture in which the surface
roughness on one surface 11a side of the base layer 11 is 0.01 < Ra (um) < 0.05 and
0.35 < Rz (um) < 0.55 (Experiment Examples 1-1, 2-1, 3-1, 4-1, 5-1, 6-1, 7-1, 8-1)
were difficult to remove even when the surface temperature of the suction table was
25°C, irrespective of the material constituting the base layer 11. In addition, films for
component manufacture in which the surface roughness is 0.05 < Ra (um) < 0.15 and
0.60 < Rz (um) < 0.70 (Experiment Examples 1-2, 2-2, 3-2, 4-2, 5-2, 6-2, 7-2, 8-2)
were difficult to remove even when the surface temperature of the suction table was
25°C, irrespective of the material constituting the base layer 11.

On the other hand, films 1 for component manufacture having surface
roughness of 0.1 < Ra (um) < 2.0 and 1.0 < Rz (um) < 15 could be easily removed
from the suction table with the surface temperature of 25°C.

[0109]

As shown in Table 3, even when the surface roughness on the one surface
11a side of the base layer 11 of the film 1 for component manufacture is 0.1 < Ra (um)
<2.0and 1.0 <Rz (um) < 15, in Experiment Examples 6 (Experiment Examples 6-1 to
6-6) and Experiment Examples 7 (Experiment Examples 7-1 to 7-6) in which the Rg;
of the base layer was 0.10, it was difficult to remove the film without waiting for the
surface temperature of the suction table to fall after the test (75°C), but it was possible
to remove the film by drop of the surface temperature of the suction table.

In contrast to this, films 1 for component manufacture in which the surface
roughness on one surface 11a side of the base layer 11 of the film 1 for component
manufacture is 0.1 <Ra (um) <2.0 and 1.0 <Rz (um) < 15 and in which the Rg; of the

base layer is 0.2 < Rg; < 1 and E'(25) is 35 MPa or more and 3500 MPa or less, could
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be easily removed from the suction table with the surface temperature of 75°C.
[0110]

As shown in Table 4, films 1 for component manufacture in which the
surface roughness on one surface 1la side of the base layer 11 of the film 1 for
component manufacture is 0.1 < Ra (um) < 2.0 and 1.0 < Rz (um) < 15 and in which
the Rg; of the base layer is 0.01 < Rgz < 1, could be easily removed from the suction
table even in a state in which the surface temperature is 100°C.

[0111]

As shown in Table 5, even when the surface roughness on the one surface
11a side of the base layer 11 of the film 1 for component manufacture is 0.1 < Ra (um)
<2.0and 1.0 <Rz (um) < 15, in Experiment Examples 3 (Experiment Examples 3-1 to
3-6) in which the Rg; of the base layer was 0.001, it was difficult to remove the film
without waiting for the surface temperature of the suction table to fall after the test
(160°C), but it was possible to remove the film by drop of the surface temperature of
the suction table.

On the other hand, films 1 for component manufacture in which the surface
roughness on one surface 11a side of the base layer 11 of the film 1 for component
manufacture is 0.1 <Ra (um) <2.0 and 1.0 < Rz (um) < 15 and in which the Rg; of the
base layer is 0.01 < Rgz < 1, could be easily removed from the suction table even in a
state in which the surface temperature is 160°C.

[0112]

In addition, in the present invention, the invention is not limited to the
above-mentioned specific embodiments, and widely different embodiments of this
invention may be made within the scope of the invention according to the object and

the use of the invention.
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INDUSTRIAL APPLICABILITY
[0113]

The film for manufacturing semiconductor component, the method for
manufacturing a semiconductor component, the film for electronic component
manufacture, and the method for manufacturing an electronic component of the present
invention are widely used in uses of semiconductor component manufacture and
electronic component manufacture.

Particularly, these films and manufacturing methods of the present invention
are suitably used in manufacturing components with excellent productivity since when
using the method for manufacturing a semiconductor component or the method for
manufacturing an electronic component respectively including an evaluation step
accompanied by a change in temperature, a segmenting step and a pickup step, these
films can be used commonly in these steps.

REFERENCE SIGNS LIST
[0114]

1; Film for manufacturing semiconductor component, film for electronic
component manufacture

15; Protecting member

11; Base Layer

12; Adhesive Layer

12a; Surface of an adhesive layer (surface of an adhesive layer 12 that is
exposed via an opening 71)

20; Semiconductor wafer

21; Semiconductor component

30; Sealing material



50; Array-shaped electronic component
51; Electronic component

7; Frame

7a; One side of a frame

71; Opening of a frame

8; Probe card

81; Probe

90; Suction table

91; Stopper

92; Pushing-up member

93; Pickup instrument

R1; Protecting member forming step

R2; Bonding step

67

R3; Evaluation step (semiconductor wafer evaluation step, array-shaped

electronic component evaluation step)

R4; Segmenting step

R5; Evaluation step (semiconductor component evaluation step, electronic

component evaluation step)

R6; Film-isolating step
R7; Component-isolating step

R8; Pickup step
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CLAIMS

1. A film for manufacturing semiconductor component which is used in a
method for manufacturing a semiconductor component, the film comprising:

a base layer; and an adhesive layer provided on one surface side of the base
layer,

wherein the arithmetic average roughness (Ra) of the surface of one side of
the base layer on which the adhesive layer is not provided is 0.1 pum or more and 2.0
pum or less and the maximum height (Rz) is 1.0 um or more and 15 pm or less.
2. The film for manufacturing semiconductor component according to claim 1,
wherein the ratio Rg; (= E'(100)/E'(25)) of the elastic modulus E'(100) of the base layer
at 100°C to the elastic modulus E'(25) of the base layer at 25°C is such that 0.2 <Rg; <
1, and the elastic modulus E'(25) is 35 MPa or more and 3500 MPa or less.
3. The film for manufacturing semiconductor component according to claim 1
or 2, wherein the ratio Rg; (= E'(160)/E'(-40)) of the elastic modulus E'(160) of the
base layer at 160°C to the elastic modulus E'(-40) of the base layer at -40°C is such
that 0.01 <Rg < 1.
4. The film for manufacturing semiconductor component according to any one
of claims 1 to 3, wherein the base layer contains at least one of a thermoplastic
polyester-based elastomer, a thermoplastic polyamide-based elastomer, and
polybutylene terephthalate.
5. The film for manufacturing semiconductor component according to any one
of claims 1 to 4,

wherein the method for manufacturing a semiconductor component includes
a segmenting step of separating a semiconductor wafer into segments in a state in

which the adhesive layer is bonded to a back surface of the semiconductor wafer
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having circuits formed thereon to obtain semiconductor components;

a pickup step of separating the semiconductor components from the adhesive
layer; and

an evaluation step of evaluating the semiconductor wafer or the
semiconductor components in a temperature region of 25°C or lower, or 75°C or
higher prior to the pickup step.

6. A method for manufacturing a semiconductor component comprising:

a segmenting step of separating a semiconductor wafer into segments in a
state in which an adhesive layer of a film for manufacturing semiconductor component
is bonded to a back surface of the semiconductor wafer having circuits formed thereon
to obtain semiconductor components;

a pickup step of separating the semiconductor components from the adhesive
layer; and

an evaluation step of evaluating the semiconductor wafer or the
semiconductor components in a temperature region of 25°C or lower, or 75°C or
higher prior to the pickup step,

wherein the arithmetic average roughness (Ra) of the surface of one side of
the base layer on which the adhesive layer is not provided is 0.1 pum or more and 2.0
pum or less and the maximum height (Rz) is 1.0 um or more and 15 pm or less.

7. The method for manufacturing a semiconductor component according to
claim 6, wherein the ratio Rg1 (= E'(100)/E'(25)) of the elastic modulus E'(100) of the
base layer at 100°C to the elastic modulus E'(25) of the base layer at 25°C is such that
0.2 <Ry £ 1, and the elastic modulus E'(25) is 35 MPa or more and 3500 MPa or less.
8. The method for manufacturing a semiconductor component according to

claim 6 or 7, wherein the ratio Rg, (= E'(160)/E'(-40)) of the elastic modulus E'(160) of
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the base layer at 160°C to the elastic modulus E'(-40) of the base layer at -40°C is such
that 0.01 <Rg < 1.
0. The method for manufacturing a semiconductor component according to any
one of claims 6 to 8, wherein the base layer contains at least one of a thermoplastic
polyester-based elastomer, a thermoplastic polyamide-based elastomer, and
polybutylene terephthalate.
10. A film for electronic component manufacture used in a method for
manufacturing an electronic component, the film comprising:

a base layer, and an adhesive layer provided on one surface side of the base
layer,

wherein the arithmetic average roughness (Ra) of the surface of one side of
the base layer on which the adhesive layer is not provided is 0.1 pum or more and 2.0
pum or less, and the maximum height (Rz) is 1.0 pm or more and 15 pum or less.
11. The film for electronic component manufacture according to claim 10,
wherein the ratio Rg; (= E'(100)/E'(25)) of the elastic modulus E'(100) of the base layer
at 100°C to the elastic modulus E'(25) of the base layer at 25°C is such that 0.2 <Rg; <
1, and the elastic modulus E'(25) is 35 MPa or more and 3500 MPa or less.
12. The film for electronic component manufacture according to claim 10 or 11,
wherein the ratio Rg; (= E'(160)/E'(-40)) of the elastic modulus E'(160) of the base
layer at 160°C to the elastic modulus E'(-40) of the base layer at -40°C is such that
0.01 <Rgx < 1.
13. The film for electronic component manufacture according to any one of
claims 10 to 12, wherein the base layer contains at least one of a thermoplastic
polyester-based elastomer, a thermoplastic polyamide-based elastomer, and

polybutylene terephthalate.
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14. The film for electronic component manufacture according to any one of
claims 10 to 13, wherein the method for manufacturing an electronic component
includes:

a segmenting step of separating an array-shaped electronic component, in
which semiconductor components are sealed in an array configuration, into segments
in a state in which the adhesive layer is bonded to a back surface of the array-shaped
electronic component to obtain electronic components,

a pickup step of separating the electronic component from the adhesive layer;
and

an evaluation step of evaluating the array-shaped electronic component or the
electronic components in a temperature region of 25°C or lower, or 75°C or higher
prior to the pickup step,

15. A method for manufacturing an electronic component comprising:

a segmenting step of separating an array-shaped electronic component, in
which semiconductor components are sealed in an array configuration, into segments
in a state in which an adhesive layer of a film for electronic component manufacture is
bonded to a back surface of the array-shaped electronic component to obtain electronic
components;

a pickup step of separating the electronic component from the adhesive layer;
and

an evaluation step of evaluating the array-shaped electronic component or the
electronic components in a temperature region of 25°C or lower, or 75°C or higher
prior to the pickup step,

wherein the film for electronic component manufacture has a base layer and

an adhesive layer provided on one surface side of the base layer, and
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the arithmetic average roughness (Ra) of the surface of one side of the base
layer on which the adhesive layer is not provided is 0.1 um or more and 2.0 pm or less
and the maximum height (Rz) is 1.0 pm or more and 15 um or less.
16. The method for manufacturing an electronic component according to claim
15, wherein the ratio Rg; (= E'(100)/E'(25)) of the elastic modulus E'(100) of the base
layer at 100°C to the elastic modulus E'(25) of the base layer at 25°C is such that 0.2 <
Re1 <1, and the elastic modulus E'(25) is 35 MPa or more and 3500 MPa or less.
17. The method for manufacturing an electronic component according to claim
15 or 16, wherein the ratio Rg, (= E'(160)/E'(-40)) of the elastic modulus E'(160) of the
base layer at 160°C to the elastic modulus E'(-40) of the base layer at -40°C is such
that 0.01 <Rg < 1.
18. The method for manufacturing an electronic component according to any one
of claims 15 to 17, wherein the base layer contains at least one of a thermoplastic
polyester-based elastomer, a thermoplastic polyamide-based elastomer, and

polybutylene terephthalate.



