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(57) ABSTRACT

Disclosed is a processing method of a wafer having a first
surface and a second surface by arranging a thermocom-
pression bonding sheet on the first surface and processing
the second surface. The processing method includes a
plasma processing step of subjecting the first surface to
plasma processing, and also subjecting a third surface of the
thermocompression bonding sheet, the third surface facing
the first surface, to plasma processing, a thermocompression
bonding step of bringing the third surface into contact with
the first surface, heating the thermocompression bonding
sheet, and thermocompression bonding the thermocompres-
sion bonding sheet to the first surface, and a processing step
of holding the wafer at the thermocompression bonding
sheet on a chuck table with the second surface of the wafer
exposed upward, and processing the second surface.
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PROCESSING METHOD OF WAFER
BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a processing
method of a wafer, which has a first surface and a second
surface on an opposite side to the first surface, by arranging
a thermocompression bonding sheet on the first surface, and
processing the second surface of the wafer.

Description of the Related Art

[0002] A wafer with a plurality of devices such as inte-
grated circuits (ICs) or large scale integration (I.SI) formed
in regions defined by a plurality of intersecting dividing
lines on a front surface thereof is ground at a back surface
thereof to a desired thickness, and is then divided into
individual device chips, and the divided device chips are
used in electronic equipment such as mobile phones or
personal computers.

[0003] As the wafer is held at its front surface on a chuck
table when grinding its back surface, a protective tape is
arranged on the front surface of the wafer to avoid causing
damage on the devices (see, for example, JP 2005-
246491A).

[0004] There is however a problem that, if an adhesive
layer is formed on a bonding surface of a protective tape to
be bonded to a front surface of the wafer, portions of the
adhesive layer remain on a front surface of the wafer and
lower quality of device chips when after completion of
grinding, the protective tape is peeled off from the wafer to
divide the wafer into the individual device chips.

[0005] To deal with the above-described problem, the
present assignee has proposed a technique that arranges a
thermocompression bonding sheet, which has no adhesive
layer, on a front surface of a wafer, heats the thermocom-
pression boding sheet to allow its bonding surface to show
a bonding force, and compression bonding the thermocom-
pression bonding sheet to the front surface of the wafer (see,
for example, JP 2019-186488A and JP 2019-186489A).

SUMMARY OF THE INVENTION

[0006] However, the above-described thermocompression
bonding sheet has no adhesive layer formed separately
beforehand on the bonding surface. There is hence a prob-
lem that when processing a back surface of the wafer, the
front surface of the wafer cannot always be stably protected
because the bonding force to be shown by the heating is
insufficient or the bonding force is reduced with time.
[0007] The present invention therefore has as an object
thereof the provision of a processing method of a wafer
having a first surface and a second surface on an opposite
side to the first surface, which can always stably protect the
first surface of the wafer when arranging a thermocompres-
sion bonding sheet on the first surface and processing the
second surface.

[0008] In accordance with an aspect of the present inven-
tion, there is provided a processing method of a wafer
having a first surface and a second surface on an opposite
side to the first surface. The processing method includes
arranging a thermocompression bonding sheet on the first
surface of the wafer and processing the second surface of the
wafer. The processing method includes a plasma processing
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step of subjecting the first surface of the wafer to plasma
processing, and also subjecting a third surface of the ther-
mocompression bonding sheet, the third surface facing the
first surface, to plasma processing, a thermocompression
bonding step of, after performing the plasma processing
step, bringing the third surface into contact with the first
surface, heating the thermocompression bonding sheet, and
thermocompression bonding the thermocompression bond-
ing sheet to the first surface of the wafer to obtain the wafer
with the thermocompression bonding sheet thermocompres-
sion bonded thereon, and a processing step of, after per-
forming the thermocompression bonding step, holding the
wafer, with the thermocompression bonding sheet thermo-
compression bonded thereon, on a chuck table with the
second surface of the wafer exposed upward, and processing
the second surface.

[0009] Preferably, in the processing step, grinding pro-
cessing may be applied to the second surface of the wafer.
[0010] Preferably, in the plasma processing step, atmo-
spheric-pressure plasma processing may be applied.

[0011] According to the processing method of the present
invention for the wafer having the first surface and the
second surface on the opposite side to the first surface, the
first surface of the wafer can be always stably protected
when arranging the thermocompression bonding sheet on
the first surface and processing the second surface.

[0012] The above and other objects, features and advan-
tages of the present invention and the manner of realizing
them will become more apparent, and the invention itself
will best be understood from a study of the following
description and appended claims with reference to the
attached drawings showing a preferred embodiment of the
invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 is a perspective view depicting a manner of
applying plasma processing to a wafer in a processing
method according to a first embodiment of the present
invention for the wafer;

[0014] FIG. 2 is a perspective view depicting a manner of
applying plasma processing to a thermocompression bond-
ing sheet in the processing method;

[0015] FIG. 3 is a perspective view depicting a manner of
placing the wafer and the thermocompression bonding sheet
on a chuck table to perform a thermocompression bonding
step in the processing method;

[0016] FIG. 4A is a perspective view depicting a manner
of bringing the wafer into contact at a first surface thereof
with a third surface of the thermocompression bonding
sheet, and heating the thermocompression bonding sheet in
the processing method;

[0017] FIG. 4B is a perspective view depicting another
manner of bringing the wafer into contact at the first surface
thereof with the third surface of the thermocompression
bonding sheet, and heating the thermocompression bonding
sheet in the processing method;

[0018] FIG. 4C is a perspective view depicting a manner
of thermocompression bonding the thermocompression
bonding sheet to the first surface of the wafer in the
processing method;

[0019] FIG. 5 is a perspective view depicting a manner of
removing a portion of the thermocompression bonding
sheet, the portion protruding out of the wafer, in the pro-
cessing method;
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[0020] FIG. 6A is a perspective view depicting a manner
of holding the wafer, with the thermocompression bonding
sheet thermocompression bonded thereon, at the thermo-
compression bonding sheet under suction on a chuck table in
a processing step of the processing method; and

[0021] FIG. 6B is a perspective view depicting a manner
of processing a second surface of the wafer in the processing
step of the processing method.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0022] With reference to the attached drawings, a descrip-
tion will hereinafter be made in detail about a processing
method according to an embodiment of the present invention
for a wafer. On a left side of FIG. 1, a wafer 10 to be
processed by the processing method of this embodiment is
depicted. The wafer 10 is, for example, a silicon (Si) wafer,
and a plurality of devices 12 are formed in regions defined
by a plurality of intersecting dividing lines 14 on a first
surface (front surface) 10a. In this embodiment, a second
surface (back surface) 105 on an opposite side to the first
surface 10a is processed in a processing step to be men-
tioned subsequently herein. It is to be noted that the wafer
to be processed in accordance with the present invention is
not limited to the above-described Si wafer, but may be a
wafer of, for example, GaN, GaAs, or glass.

[0023] When performing the processing method of this
embodiment, a thermocompression bonding sheet T as
depicted in FIG. 2 is also provided in addition to the
above-described wafer 10. The thermocompression bonding
sheet T is a sheet to be thermocompression bonded to the
first surface 10a of the wafer 10, and is selected from those
which show a bonding force and also soften when heated to
an appropriate temperature. The thermocompression bond-
ing sheet T is selected, for example, from polyolefin-based
sheets or polyester-based sheets. Examples of the poly-
olefin-based sheets usable as the thermocompression bond-
ing sheet T include a polyethylene (PE) sheet, a polypro-
pylene (PP) sheet, and a polystyrene (PS) sheet. On the other
hand, Examples of the polyester-based sheets include a
polyethylene terephthalate (PET) sheet and a polyethylene
naphthalate (PEN) sheet.

[0024] The thermocompression bonding sheet T depicted
in FIG. 2 is formed with a diameter greater than that of the
wafer 10, and is a sheet that has no additional adhesive layer
(glue layer) formed on any of a front surface or a back
surface thereof, and shows a bonding force at the front
surface when heated close to its melting point. The thermo-
compression bonding sheet T depicted in FIG. 2 has no
substantial distinction between its front surface and back
surface. For convenience of description, however, the front
surface directed upward as seen in FIG. 2 will be referred to
as a third surface Ta, and the back surface on the opposite
side will be referred to as a fourth surface Tb. This embodi-
ment will hereinafter be described assuming that a polyeth-
ylene sheet has been selected as the thermocompression
bonding sheet T.

[0025] After the above-described wafer 10 and thermo-
compression bonding sheet T have been provided, the wafer
10 is transferred into a plasma system 20 depicted in FIG. 1.
The plasma system 20 for use in this embodiment is an
atmospheric-pressure plasma system that applies atmo-
spheric-pressure plasma processing, and includes a plasma
electrode 22 that forms a positive electrode, and a table 24
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that forms an electrode opposing the plasma electrode 22
and capable of grounding the wafer 10, and has a holding
surface capable of holding the wafer 10 or thermocompres-
sion bonding sheet T. The plasma system 20 is constructed
such that the air flows between the plasma electrode 22 and
the table 24.

[0026] After the wafer 10 has been transferred into the
plasma system 20, the wafer 10 is placed at the second
surface 105 on the table 24 with the first surface 104 directed
upward. A high voltage is then applied across the above-
described plasma electrode 22 and table 24, thereby gener-
ating a plasma P (plasmatized oxygen, plasmatized nitrogen,
and the like) between the plasma electrode 22 and the table
24. By operating the plasma system 20 as described above,
the plasma P acts on the first surface 104 of the wafer 10, so
that organic matter stuck on the first surface 10a of the wafer
10 is destroyed and the first surface 10a is cleaned and
activated.

[0027] After the plasma processing to the wafer 10 has
been performed, the thermocompression bonding sheet T is
also placed on the holding surface of the table 24 of the
plasma system 20, with the third surface Ta and the fourth
surface Th being directed upward and downward, respec-
tively, as depicted in FIG. 2, and in a similar manner as in
the above, plasma processing is applied to the third surface
Ta of the thermocompression bonding sheet T to cause the
plasma P to act on the third surface Ta, so that organic matter
stuck on the third surface Ta of the thermocompression
bonding sheet T is destroyed and the third surface Ta is
cleaned and activated. A plasma processing step has now
been completed through the above-described plasma pro-
cessing. It is to be noted that either the plasma processing to
the wafer 10 or that to the thermocompression bonding sheet
T may be performed first, or they may be concurrently
performed in a plurality of plasma systems provided before-
hand.

[0028] After the plasma processing step has been per-
formed as described above, the wafer 10 and the thermo-
compression bonding sheet T are transferred into a thermo-
compression bonding device 30 fragmentarily depicted in
FIG. 3. The thermocompression bonding device 30 includes
a chuck table 31. As depicted in FIG. 3, the chuck table 31
is constructed including a suction chuck 31a formed of a
porous member having air permeability, and a frame body
3154 surrounding the suction chuck 31a, and is connected to
suction means, free of illustration, via a communication path
32 connected to an inside of the frame body 3154. By
operating the suction means, a negative pressure V can be
created at an upper surface of the suction chuck 31a. As
depicted in FIG. 3, the wafer 10 and thermocompression
bonding sheet T are placed on the chuck table 31 by stacking
the wafer 10 and the thermocompression bonding sheet T, so
that the third surface Ta of the thermocompression bonding
sheet T, the third surface Ta having been subjected to the
plasma processing, comes into contact with the first surface
10a of the wafer 10, the first surface 10¢ having been
subjected to the plasma processing.

[0029] As depicted in FIG. 3, the chuck table 31 is formed
with a diameter greater than that of the wafer 10, the
diameter of the thermocompression bonding sheet T is
formed with a dimension greater than that of the suction
chuck 31a of the chuck table 31, and as depicted on a right
side of FIG. 3, the suction chuck 31a is covered in its
entirety together with the wafer 10 by the thermocompres-
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sion bonding sheet T. When the suction means is operated,
the negative pressure V therefore acts between the thermo-
compression bonding sheet T and the chuck table 31, so that
air is drawn from between the first surface 10a of the wafer
10 and the thermocompression bonding sheet T to create a
vacuum state.

[0030] After the wafer 10 and thermocompression bond-
ing sheet T have been held under suction on an upper surface
of the chuck table 31, heating means arranged in the
thermocompression bonding device 30, for example, an
infrared heater 33 depicted in FIG. 4A is positioned above
the chuck table 31. The infrared heater is then operated to
irradiate and heat the upper surface of the chuck table 31
with infrared rays 100, so that the thermocompression
bonding sheet T is heated to a temperature, which is close to
a melting point of the polyethylene sheet making up the
thermocompression bonding sheet T and at which the poly-
ethylene sheet softens to show a bonding force, for example,
120° C. to 140° C.

[0031] Itis to be noted that the heating means, which heats
the thermocompression bonding sheet T, is not limited to the
above-described infrared heater 33, but a warm air heater 34
depicted in FIG. 4B can be also used, for example. Instead
of the infrared heater 33, the warm air heater 34 may be
positioned above the chuck table 31, and warm air 110 may
be blown against the thermocompression bonding sheet T to
heat it to the above-described temperature at which the
bonding force is shown.

[0032] After the thermocompression bonding sheet T has
been heated as described above, a compression bonding
roller 35 as depicted in FIG. 4C is positioned on and pressed
against the thermocompression bonding sheet T held under
suction on the chuck table 31. The compression bonding
roller 35 is then moved in a direction indicated by an arrow
R2 while rotating it in a direction indicated by an arrow R1,
whereby the thermocompression bonding sheet T is thermo-
compression bonded to the entirety of the first surface 10a
of the wafer 10, and a thermocompression bonding step is
completed. It is to be noted that the compression bonding
roller 35 is preferably coated at a surface 35a thereof with
a fluororesin to avoid winding of the thermocompression
bonding sheet T that shows the bonding force. Further,
without separating the heating means (infrared heater 33 or
warm air heater 34) and the compression bonding roller 35
as described above, a heater may be built in the compression
bonding roller 35, and the thermocompression bonding sheet
T may be compression bonded while being concurrently
heated to a temperature at which the above-described bond-
ing force is shown.

[0033] As described above, the plasma processing has
been applied to the first surface 10a of the wafer 10 and the
third surface Ta of the thermocompression bonding sheet T.
Plasmatized oxygen, plasmatized nitrogen, and the like have
therefore acted on the first surface 10a of the wafer 10 and
the third surface Ta of the thermocompression bonding sheet
T, so that the first surface 10a of the wafer 10 and the third
surface Ta of the thermocompression bonding sheet T have
been cleaned through destruction of organic matter, and have
been activated. As a consequence, the first surface 10a of the
wafer 10 and the third surface Ta of the thermocompression
bonding sheet T, which have been subjected to the thermo-
compression bonding step and have been compression
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bonded together, are improved in bonding property com-
pared with the related art in which no plasma processing step
is applied.

[0034] After the above-described thermocompression
bonding step has been performed, a processing step is
performed to process the second surface 106 of the wafer 10.
Processing to be performed by the processing step in this
embodiment is grinding processing that grinds the second
surface 105 of the wafer 10. Before performing the grinding
processing, a cutting unit 36 depicted in FIG. 5 is positioned
above the chuck table 31. The cutting unit 36 includes a
spindle housing 37 that rotatably holds a spindle 38, and a
cutting blade 39 that is attached to a distal end of the spindle
38. The spindle 38 is rotated by a drive motor, free of
illustration. With a tip of the cutting blade 39 positioned at
an outer periphery of the wafer 10, the drive motor is
operated to rotate the cutting blade 39 of the cutting unit 36
in a direction indicated by an arrow R3, and at the same time
the chuck table 31 is rotated by an undepicted drive motor
in a direction indicated by an arrow R4, whereby a cutting-in
feed operation is performed. This enables to remove a
portion of the thermocompression bonding sheet T, the
portion protruding out of the outer periphery of the wafer 10.
[0035] It is to be noted that the thermocompression bond-
ing step is performed by providing the thermocompression
sheet T of a diameter greater than that of the wafer 10 in the
above-described embodiment, but the present invention is
not limited to such a thermocompression bonding sheet. It is
possible to form the thermocompression bonding sheet T
beforehand with the same diameter dimension as the wafer
10. According to this alternative, the thermocompression
bonding step can be also performed by depressurizing an
atmosphere into a vacuum to bring the thermocompression
bonding sheet T and the wafer 10 into close contact with
each other when bringing the thermocompression bonding
sheet T and the wafer 10 into contact with each other,
followed by heating the thermocompression bonding sheet T
and then performing the thermocompression bonding step. If
this is the case, it is possible to omit the above-described step
in which the portion of the thermocompression bonding
sheet T, the portion protruding out of the outer periphery of
the wafer 10, is removed.

[0036] After the portion of the thermocompression bond-
ing sheet T, the portion protruding out of the outer periphery
of the wafer 10, has been removed as described above, the
wafer 10 with the thermocompression bonding sheet T
thermocompression bonded on the first surface 10q is trans-
ferred into a grinding apparatus 40 fragmentarily depicted in
FIG. 6A. In the grinding apparatus 40, a chuck table 41 is
arranged. The chuck table 41 includes a suction chuck 41a
formed of a porous member having air permeability, and a
frame body 415 surrounding the suction chuck 41a, and is
connected to suction means, free of illustration, which
creates a negative pressure V at an upper surface of the
suction chuck 41a.

[0037] The wafer 10 which has been transferred onto the
chuck table 41 of the grinding apparatus 40 is turned upside
down as depicted in FIG. 6A, and is held at the thermo-
compression bonding sheet T (the fourth surface Tb) on the
chuck table 41 with the first surface 10a, on which the
thermocompression bonding sheet T has been thermocom-
pression bonded, directed downward and the second surface
105 directed upward, whereby the second surface 106 of the
wafer 10 is exposed upward. The suction means, free of
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illustration, is then operated, so that the wafer 10 is held
under suction on the chuck table 41. As depicted in FIG. 6B,
the chuck table 41 with the wafer 10 held under suction
thereon is positioned at a location where the wafer 10 is to
be subjected to grinding processing by the grinding appa-
ratus 40.

[0038] The grinding apparatus 40 includes a grinding unit
42 that is for grinding the second surface 105 of the wafer
10 held under suction on the chuck table 41. The grinding
unit 42 includes a rotating spindle 43 to be rotated by an
undepicted rotary drive mechanism, a mounter 44 secured to
a lower end of the rotating spindle 43, and a grinding wheel
45 attached to a lower surface of the mounter 44 and having
a plurality of grinding stones arranged in an annular pattern
on a side of a lower surface thereof.

[0039] After the wafer 10 has been held under suction on
the chuck table 41, the chuck table 41 is rotated, for
example, at 300 rpm in a direction indicated by an arrow R6
in FIG. 6B while rotating the rotating spindle 43 of the
grinding unit 42, for example, at 6,000 rpm in a direction
indicated by an arrow R5 in FIG. 6B. While supplying
grinding water onto the second surface 106 of the wafer 10
by an undepicted grinding water supplying device, the
grinding stones 46 are brought into contact with the second
surface 105 of the wafer 10, and the grinding wheel 45 is fed
for grinding at a grinding feed rate of, for example, 1 pm/sec
toward a direction indicated by an arrow R7 (downward).
Here, it is possible to proceed with the grinding while
measuring the thickness of the wafer 10 by an undepicted,
contact or non-contact measuring gauge. After the second
surface 105 of the wafer 10 has been ground in a predeter-
mined amount to a predetermined thickness, the grinding
apparatus 40 is stopped, and through a rinsing step, a drying
step, and like, a processing step of grinding the second
surface 105 of the wafer 10 is completed, and therefore the
processing method of this embodiment is completed.
[0040] In the processing method of this embodiment,
plasma processing is applied to the first surface 10a of the
wafer 10 and the third surface Ta of the thermocompression
bonding sheet T, the third surface Ta being to face the first
surface 10a, before performing the thermocompression
bonding step as described above, so that they are both
improved in bonding property. As a consequence, the ther-
mocompression bonding sheet T held under suction on the
chuck table 41 in the above-described processing step can
always stably protect the first surface 10a of the wafer 10.
[0041] It is to be noted that although grinding processing
is performed to grind the second surface 105 of the wafer 10
in the above-described processing step in this embodiment,
the processing step in the present invention is not limited to
grinding processing, but may perform, for example, polish-
ing processing to polish the second surface 1056 of the wafer
10.

[0042] In the embodiment described above, the descrip-
tion is made of the example in which the polyethylene sheet
is selected as the thermocompression bonding sheet T with
no adhesive layer formed thereon. However, the present
invention is not limited to the example, but can use a
polyolefin-based sheet of a different kind, or a polyester-
based sheet. When heating the thermocompression bonding
sheet T in the thermocompression bonding step, the heating
temperature is preferably 160° C. to 180° C. if the thermo-
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compression bonding sheet T is a polypropylene sheet, and
is preferably 220° C. to 240° C. if the thermocompression
bonding sheet T is a polystyrene sheet. Further, the heating
temperature is preferably 250° C. to 270° C. if the thermo-
compression bonding sheet T is a polyethylene terephthalate
sheet in the thermocompression bonding step, and the heat-
ing temperature is preferably 160° C. to 180° C. if the
thermocompression bonding sheet T is a polyethylene naph-
thalate sheet in the thermocompression bonding step.
[0043] In the embodiment described above, the descrip-
tion is made of the example in which the atmospheric-
pressure plasma system is adopted as the plasma system 20
that performs plasma processing. However, the present
invention is not limited to the use of such an atmospheric-
pressure plasma system but may use a vacuum plasma
system. However, the adoption of the atmospheric-pressure
plasma system allows to apply plasma processing with ease
to the first surface 10a of the wafer 10 and the third surface
Ta of the thermocompression bonding sheet T, and is there-
fore suited.

[0044] The present invention is not limited to the details of
the above-described preferred embodiment. The scope of the
invention is defined by the appended claims and all changes
and modifications as fall within the equivalence of the scope
of the claims are therefore to be embraced by the invention.

What is claimed is:

1. A processing method of a wafer having a first surface
and a second surface on an opposite side to the first surface,
including arranging a thermocompression bonding sheet on
the first surface of the wafer and processing the second
surface of the wafer, the processing method comprising:

a plasma processing step of subjecting the first surface of
the wafer to plasma processing, and also subjecting a
third surface of the thermocompression bonding sheet,
the third surface facing the first surface, to plasma
processing;

a thermocompression bonding step of, after performing
the plasma processing step, bringing the third surface
into contact with the first surface, heating the thermo-
compression bonding sheet, and thermocompression
bonding the thermocompression bonding sheet to the
first surface of the wafer to obtain the wafer with the
thermocompression bonding sheet thermocompression
bonded thereon; and

a processing step of, after performing the thermocom-
pression bonding step, holding the wafer, with the
thermocompression bonding sheet thermocompression
bonded thereon, on a chuck table with the second
surface of the wafer exposed upward, and processing
the second surface.

2. The processing method according to claim 1, wherein,
in the processing step, grinding processing is applied to the
second surface of the wafer.

3. The processing method according to claim 1, wherein,
in the plasma processing step, atmospheric-pressure plasma
processing is applied.

4. The processing method according to claim 1, wherein
the first surface of the wafer includes a plurality of devices
formed, respectively, in regions defined by intersecting
dividing lines.



