PROCESSI NG METHOD FOR WAFER

BACKGROUND OF THE | NVENTI ON

Field of the Invention

The present invention relates to a processi ng
method for a wafer, on a front side of which a plur ality
of devices is formed in a grid pattern defined by a
plurality of intersecting lines (streets), to grind the
wafer on a back side thereof.

Description of the Related Art

A wafer, on a front side of which a plurali ty of
devices such as integrated circuits (ICs) or large- scale
integrations (LSIs), is formed in a grid pattern de fined
by a plurality of intersecting streets, is protecte d by
an adhesive tape bonded on the front side, and is t hen
held on the side of the protective tape on a chuck table
of a grinding apparatus, followed by grinding of a back
side thereof so that the wafer is formed to a desir ed

thickness (see, for example, JP 2005-246491 A).

The wafer formed to the desired thickness a S
described above is divided into individual device ¢ hips
by a dicing apparatus or a laser processing apparat us,

and the divided device chips are used in electronic

equipment such as mobile phones or personal compute rs.



The grinding apparatus is generally configu
a chuck table for holding a wafer thereon, a grindi
unit rotatably including grinding stones to grind t
wafer held on the chuck table, a grinding water sup
means supplying grinding water to the wafer and the
grinding stones, and a rinsing unit rinsing the gro
wafer, and hence can grind the wafer to a desired

thickness.

SUMVARY OF THE | NVENTI ON

When a wafer is ground on a back side there
grinding apparatus, most of grinding swarf occurred
through the grinding is caused to flow out of the ¢
table by grinding water. As a negative pressure is
applied to an upper surface (holding surface) of th
chuck table to hold the wafer under suction, howeve
some of the grinding swarf enters from a gap betwee
chuck table and a protective tape, and sticks to th
of a lower surface of the protective tape thatis b
on the wafer held by the chuck table. Especially i
protective tape is bonded on a front side of a wafe
an adhesive or the like, waviness is formed on the
of the front side of the wafer. This waviness lowe

degree of close contact between the chuck table and
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protective tape, and can act as a cause of entrance
grinding swarf into a gap between the chuck table a
protective tape. After completion of the grinding
described above, the wafer is rinsed on the ground
surface thereof by a rinsing unit arranged on the
grinding apparatus. However, no sufficient rinsing
applied to the side of the protective tape of the w
held on the chuck table, thereby raising a problem
the wafer becomes a source of contamination when
transferred to the next step.

The present invention therefore has as an o
thereof the provision of a processing method for a
held on a chuck table, which can sufficiently remov
grinding swarf stuck on the ground wafer.

In accordance with an aspect of the present
invention, there is provided a processing method fo
wafer, on a front side of which a plurality of devi
are formed in a grid pattern defined by a plurality

intersecting streets, to grind a back side of the w

processing method, including a thermocompression-bo

sheet arrangement step of arranging, on the front s

the wafer, a thermocompression-bonding sheet of a s

sufficient to cover the wafer, an integration step

pressing the thermocompression-bonding sheet under
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by a planarizing member, so that the thermocompress ion-

bonding sheet is planarized and the thermocompressi on-
bonding sheet and the wafer are integrated together , a
grinding step of, after the integration step, holdi ng the
wafer on a side of the thermocompression-bonding sh eet on
a chuck table of a grinding apparatus, and grinding the
wafer to a desired thickness while supplying grindi ng

water to the back side of the wafer, and a

thermocompression-bonding sheet rinsing step of, af ter
the grinding step, unloading the integrated wafer a nd the
thermocompression-bonding sheet from the chuck tabl e, and

rinsing the thermocompression-bonding sheet.
Preferably, the processing method may furth er

include a separation step of, after the

thermocompression-bonding sheet rinsing step, local ly
heating or cooling the thermocompression-bonding sh eet to
induce a temperature difference in the thermocompre ssion-

bonding sheet, and separating the thermocompression -

bonding sheet from the front side of the wafer.

Preferably, the thermocompression-bonding s heet may
be formed from a polyolefin-based sheet or a polyes ter-
based sheet. The thermocompression-bonding sheet m ay
preferably be a polyolefin-based sheet selected fro m a
group consisting of a polyethylene sheet, a polypro pylene
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sheet, and a polystyrene sheet. In the integration

the thermocompression-bonding sheet may preferably
pressed at 120°C to 140°C, 160°C to 180°C, or 220°C
240°C if the thermocompression-bonding sheet is the
polyethylene sheet, the polypropylene sheet, or the
polystyrene sheet, respectively.

Preferably, the thermocompression-bonding s
preferably be a polyester-based sheet selected from
group consisting of a polyethylene terephthalate sh
and a polyethylene naphthalate sheet. In the integ
step, the thermocompression-bonding sheet may prefe
be pressed at 250°C to 270°C or 160°C to 180°C if t
thermocompression-bonding sheet is the polyethylene
terephthalate sheet or the polyethylene naphthalate
respectively.

According to the processing method of the p
invention for the wafer, even if the grinding step
performed with the wafer held on the chuck table,
grinding swarf is suppressed from entering a gap be
the thermocompression-bonding sheet and the holding
surface of the chuck table and sticking to the
thermocompression-bonding sheet. Even if grinding
sticks to a surface of a thermocompression-bonding

as a result of performance of the grinding step, re
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of the grinding swarf from the surface of the
thermocompression-bonding sheet is ensured through
thermocompression-bonding sheet rinsing step, there
resolving the problem that the wafer becomes a caus
contamination in a next step when transferred to th
step.

The above and other objects, features and
advantages of the present invention and the manner
realizing them will become more apparent, and the
invention itself will best be understood from a stu
the following description and appended claims with
reference to the attached drawings showing a prefer

embodiment of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG. 1A is a perspective view depicting a s
placing a wafer on a chuck table;

FIG. 1B is a perspective view depicting an
illustrative performance of a thermocompression-bon
sheet arrangement step in a processing method accor
to an embodiment of the present invention for the w

FIG. 2 is a perspective depicting an illust
performance of an integration step in the processin

method;
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FIG. 3 is a perspective view depicting an
illustrative performance of a cutting step in the
processing method;

FIG. 4 is an overall perspective view of a
apparatus suited for the embodiment;

FIG. 5 is a perspective view depicting a sc
holding the wafer on one of chuck tables of the gri
apparatus depicted in FIG. 4;

FIG. 6 is a perspective view depicting a sc
performing a grinding step by the grinding apparatu
FIG. 4 in the processing method,;

FIG. 7A is a perspective view depicting an
illustrative performance of a thermocompression-bon
sheet rinsing step in the processing method;

FIG. 7B is a side view depicting the illust
performance of FIG. 7A;

FIG. 8 is a perspective view depicting a sc
placing the wafer on a separating chuck table to pe
a separation step in the processing method; and

FIG. 9 is a perspective view depicting an
illustrative performance of the separation step in

processing method.
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With reference to the attached drawings, a
description will hereinafter be made in detail rega
a processing method of an embodiment of the present
invention for a wafer. The processing method of th
embodiment for the wafer includes a thermocompressi
bonding sheet arrangement step of arranging, on a f
side of the wafer, a thermocompression-bonding shee
size sufficient to cover the wafer, an integration
of planarizing the thermocompression-bonding sheet
integrating the thermocompression-bonding sheet and
wafer together, a grinding step of holding the wafe
side of the thermocompression-bonding sheet on a ch
table of a grinding apparatus and grinding the wafe
desired thickness while supplying grinding water to
back side of the wafer, and a thermocompression-bon
sheet rinsing step of unloading the wafer and the
thermocompression-bonding sheet integrated therewit
the chuck table and rinsing the thermocompression-b
sheet. A description will hereinafter be sequentia
made regarding the individual steps.
(Thermocompression-bonding Sheet Arrangement Step)

FIGS. 1A and 1B sequentially depict perspec
views of illustrative performance of the

thermocompression-bonding sheet arrangement step.
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thermocompression-bonding sheet arrangement step is
performed before the grinding step to be described

subsequently herein. When performing the

thermocompression-bonding sheet arrangement step, a wafer
W as an object of machining and a chuck table 100, which
will be used to perform the thermocompression-bondi ng
sheet arrangement step, are first provided as depic ted in
FIG. 1A. The wafer W is made, for example, from si licon
(Si), and a plurality of devices D is formed on a f ront

side Wa in a grid pattern defined by a plurality of
intersecting streets. The chuck table 100 is forme d from

a disc-shaped suction chuck 100a made from a porous

ceramic having air permeability, and a circular fra me
100b surrounding an outer periphery of the suction chuck
100a. The chuck table 100 is connected to undepict ed
suction means and can hold under suction the wafer W

placed on an upper surface (holding surface) of the
suction chuck 100a.

After the provision of the wafer W and the chuck
table 100, the wafer W is placed on a center of the
suction chuck 100a of the chuck table 100, with a b ack
side Wb of the wafer W facing downward, as depicted in
FIG. 1A. After the placement of the wafer W on the

suction chuck 100a, a circular thermocompression-bo nding



sheet 110 formed with a thickness of 20 to 100

placed on the front side Wa of the wafer W as depic
FIG. 1B. As the thermocompression-bonding sheet 11
polyolefin-based sheet or a polyester-based sheet ¢
selected. In the case of the polyolefin-based shee
polyethylene (PE) sheet is selected, for example.
appreciated from FIG. 1B, the suction chuck 100a ha
diameter set a little greater than a diameter of th
wafer W, so that the placement of the wafer W on th
center of the suction chuck 100a brings the suction
100a into a state that it is exposed surrounding an
periphery of the wafer W. In addition, the
thermocompression-bonding sheet 110 has a size suff
to cover at least the wafer W. Preferably, the
thermocompression-bonding sheet 110 is formed with
diameter which is greater than that of the suction
100a and slightly smaller than that of the circular

100b of the chuck table 100. As a consequence, the
suction chuck 100a is covered over an entire surfac
thereof by the thermocompression-bonding sheet 110,
so the wafer W. It is to be noted that an adhesive
such as an adhesive is not formed on one side of th
thermocompression-bonding sheet 110, the one side b

placed on the wafer W.
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The above described thermocompression-bondi
110 is a sheet that exhibits an adhesive force when
heated, and is not limited to the polyethylene shee
described above. If a polyolefin-based sheet is ad
as the thermocompression-bonding sheet 110, a
polypropylene (PP) sheet or a polystyrene (PS) shee
be adopted, for example, instead of the polyethylen
sheet described above. If a polyester-based sheet
adopted as the thermocompression-bonding sheet 110,
either a polyethylene terephthalate (PET) sheet or
polyethylene naphthalate (PEN) sheet can be adopted
example.

After the placement of the wafer W and the
thermocompression-bonding sheet 110 on the chuck ta
100, the undepicted suction means with a suction pu
the like included therein is operated to apply a su
force Vm to the suction chuck 100a so that, as depi
in FIG. 1B, the wafer W and the thermocompression-b
sheet 110 are attracted under suction. As describe
the upper surface (holding surface) of the suction
100a is covered in its entirety by the thermocompre
bonding sheet 110, and so the wafer W. Therefore,
suction force Vm acts on the entire wafer W and the

thermocompression-bonding sheet 110, the wafer W an
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thermocompression-bonding sheet 110 are held under
suction on the suction chuck 100a, and any air rema
between the wafer W and the thermocompression-bondi
sheet 110 is suctioned to bring both of them into ¢
contact with each other. On the front side Wa of t

wafer W, minute protrusions and recesses are formed
the devices D. When held under suction by the chuc
100, the thermocompression-bonding sheet 110 remain
state of close contact with the protruding and rece
surface or the front side Wa of the wafer W. The
thermocompression-bonding sheet arrangement step ha
been completed.

(Integration Step)

After the above described performance of th
thermocompression-bonding sheet arrangement step, t
integration step is performed. Regarding the integ
step, a description will be made with reference to
2 and 3.

When performing the integration step, as de
in FIG. 2, integration means 120, only a portion of
is depicted, is positioned above the chuck table 10
the wafer W and the thermocompression-bonding sheet
held under suction thereon to planarize the

thermocompression-bonding sheet 110 and to integrat
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thermocompression-bonding sheet 110 and the wafer W
together. The integration means 120 includes a dis
shaped planarizing member 122 with a heater and a
temperature sensor (illustration omitted) incorpora
therein, and its lower surface 124 is a planar surf
coated with a fluororesin. The planarizing member
a diameter that is set equal to or greater than at
the wafer W.

After the positioning of the integration me
above the chuck table 100, the heater incorporated
integration means 120 is operated, the planarizing
122 is lowered to press the thermocompression-bondi
sheet 110 arranged on the wafer W. By the operatio
the heater and the temperature sensor of the planar
member 122, the lower surface 124 of the planarizin
member 122 is controlled to remain at 120°C to 140°
thermocompression-bonding sheet 110 in the embodime
the polyethylene sheet as described above. When he
120°C to 140°C, the polyethylene sheet is heated cl
its melting point, exhibits an adhesive force, and
softened. As the thermocompression-bonding sheet 1
in close contact with the minute protruding and rec
surface formed by the devices D on the front side W

the wafer W, the degree of close contact between th
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thermocompression-bonding sheet 110, which has been
softened by the heating, and the front side Wa of t
wafer W increases, so that the thermocompression-bo
sheet 110 is bonded to the front side Wa of the waf
under the action of the adhesive force of the
thermocompression-bonding sheet 110.

Further, the lower surface 124 of the plana
member 122 is the planar surface so that the surfac
the thermocompression-bonding sheet 110 bonded to t
front side Wa of the wafer W is planarized. The
integration step has now been completed, and theref
the wafer W and the thermocompression-bonding sheet
have been integrated together. As the fluororesin
coated on the lower surface 124 of the planarizing
122 as described above, the planarizing member 122
readily separated from the thermocompression-bondin
sheet 110 despite the exhibition of the adhesive fo
the thermocompression-bonding sheet 110 through its
heating.

In the above described integration step, an
is presented in which the heater-incorporated plana
member 122 as depicted in FIG. 2 is used as the dev
that integrates the wafer W and the thermocompressi

bonding sheet 110 together by planarizing the
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thermocompression-bonding sheet 110 under heat, but
present invention is not limited to such an example
example, a planer member similar to the planarizing
member 122 except of the omission of the heater may
provided, and heating means may also be provided in
addition to the planer member. The thermocompressi
bonding sheet 110 is heated to a predetermined
temperature by the heating means. The thus-heated
thermocompression-bonding sheet 110 can then be pre
and planarized by the planarizing member. As a fur
alternative, the thermocompression-bonding sheet 11
also be planarized on a surface thereof by irradiat
infrared ray to the surface to heat the same and th
pressing the heated surface with a roller or the li
by heating and at the same time pressing the
thermocompression-bonding sheet 110 with a roller i
which a heater and a temperature sensor are incorpo
In the embodiment, subsequent to the integr
step described above, a cutting step is performed t
the thermocompression-bonding sheet 110 along the s
of the wafer W in consideration of a grinding step
performed as a next step. Performance of this cutt
step is not absolutely needed, but its performance

facilitates the handling of the wafer W integrated
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the thermocompression-bonding sheet 110 and is conv
for the grinding step to be described subsequently
With reference to FIG. 3, a description will herein
be made regarding the cutting step.
(Cutting Step)

As depicted in FIG. 3, cutting means 70, on
portion of which is depicted, is positioned on the
table 100 with the wafer W and the thermocompressio
bonding sheet 110 held under suction. Described mo
specifically, the cutting means 70 includes a disc-
cutting blade 72 for cutting the thermocompression-
bonding sheet 110 and a motor 74 for rotationally d
the cutting blade 72 in a direction indicated by ar
and is positioned so that the cutting blade 72 come
cutting edge thereof to the position of the outer
periphery of the wafer W. After the positioning of
cutting edge of the cutting blade 72 to the positio
the outer periphery of the wafer W, the cutting bla
is fed for cutting as much as the thickness of the
thermocompression-bonding sheet 110, and the chuck
100 is rotated in a direction indicated by arrow R2
consequence, the thermocompression-bonding sheet 11
cut along the outer periphery of the wafer W so tha

surplus portion of the thermocompression-bonding sh
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110, the surplus portion protruding from the outer

periphery of the wafer W, can be cut off. The cutt ing
step has now been completed.

(Grinding Step and Thermocompression-bonding Sheet

Rinsing Step)

After the integration of the wafer W and th e
thermocompression-bonding sheet through the integra tion
step, the grinding step, and the thermocompression-
bonding sheet rinsing step are performed to grind t he
back side Wb of the wafer W and to rinse the wafer W on
the side of the thermocompression-bonding sheet 110 ,
respectively. With reference to FIG. 4, a descript ion
will hereinafter be made regarding a grinding appar atus 1
suited for performing the grinding step and the

thermocompression-bonding sheet rinsing step.

The grinding apparatus 1 includes a substan tially
rectangular parallelepipedal machine housing 2. In FIG. 4,
a stationary support board 21 is disposed upright o na
right-side upper end of the machine housing 2. On an
inner wall surface of the stationary support board 21,
two pairs of guide rails 22 and 23 are disposed ext ending
in a top-down direction. On one pair of guide rail s22,a
coarse grinding unit 3 is fitted as the coarse grin ding
unit movably in the top-down direction, and on the other

17



pair of guide rails 23, a finish grinding unit 4 is
fitted as the finish grinding unit movably in the t
down direction.

The coarse grinding unit 3 includes a unit
31, a coarse grinding wheel 33, an electric motor 3
a moving base 35 with the unit housing 31 attached
thereto. The coarse grinding wheel 33 is mounted o
wheel mount 32 attached to a lower end of a spindle
rotatably supported on the unit housing 31, and car
plurality of grinding stones 33a in a ring-shaped p
on a lower surface thereof. The electric motor 34
mounted on an upper end of the unit housing 31, and
rotates the wheel mount 32 in a direction indicated
arrow R3. The moving base 35 is supported by the g
rails 22 disposed on the stationary support board 2
that the coarse grinding unit 3 is moved in the top
direction. The grinding apparatus 1 in the embodim
includes a grinding feed mechanism 36 that performs
grinding feed of the moving base 35 of the coarse
grinding unit 3 in the top-down direction. The gri
feed mechanism 36 includes an externally threaded r
arranged in the top-down direction in parallel with
guide rails 22 and rotatably supported on the stati

support board 21, a pulse motor 362 for rotationall
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driving the externally threaded rod 361, and an
undepicted internally threaded block attached to th
moving base 35 and maintained in threaded engagemen
the externally threaded rod 361. By driving the
externally threaded rod 361 in normal and reverse
directions with the pulse motor 362, the coarse gri

unit 3 is moved in the top-down direction.

The finish grinding unit 4 is also configur
substantially similar to the above described coarse
grinding unit 3, and includes a unit housing 41, a
grinding wheel 43, an electric motor 44, and a movi
base 45 with the unit housing 41 attached thereto.
finish grinding wheel 43 is mounted on a wheel moun
attached to a lower end of a spindle 41a rotatably
supported on the unit housing 41, and carries a plu
of grinding stones 43a in a ring-shaped pattern on
lower surface thereof. The electric motor 44 is mo
on an upper end of the unit housing 41, and rotates
wheel mount 42 in a direction indicated by arrow R4
moving base 45 is supported by the guide rails 23
disposed on the stationary support board 21, so tha
finish grinding unit 4 is moved in the top-down dir
It is to be noted that the grinding stones 43a of t

finish grinding unit 4 are formed by abrasive grain
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finer than those of the grinding stones 33a of the
grinding unit 3. The grinding apparatus 1 in the
embodiment includes a grinding feed mechanism 46 th
moves the moving base 45 of the finish grinding uni
along the guide rails 23. The grinding feed mechan
includes an externally threaded rod 461 arranged in
top-down direction in parallel with the guide rails
and rotatably supported on the stationary support b
21, a pulse motor 462 for rotationally driving the
externally threaded rod 461, and an undepicted inte
threaded block attached to the moving base 45 and
maintained in threaded engagement with the external
threaded rod 461. By driving the externally thread
461 in normal and reverse directions with the pulse
462, the finish grinding unit 4 is moved in the top
direction.

To spindle ends 31b and 41b of the spindles
41a rotated by the electric motors 34 and 44, an
undepicted grinding water supply means is connected
grinding water supply means includes a grinding wat
tank with a pressure pump incorporated therein,
introduces grinding water L1, which has been pumped
the grinding water tank, to the spindles 31a and 41

supplies the grinding water L1 via through-holes fo
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inside the spindles 31a and 41a, and ejects the gri
water L1 from lower end surfaces of the coarse grin
wheel 33 and finish grinding wheel 43.

The grinding apparatus 1 in the embodiment
a turn table 5 arranged so that the turn table 5 li
substantially in flush with an upper surface of the
machine housing 2 on a front side of the stationary
support board 21. The turn table 5 is formed in a
relatively large disc shape, and is rotated as need
a direction indicated by arrow R5 by an undepicted
drive mechanism. In the case of the embodiment, th
chuck tables 6 are arranged at equal intervals on t
turn table 5. The chuck tables 6 are each construc
a disc-shaped frame 61 and a suction chuck 62 forme
a porous ceramic material, and a workpiece placed o
suction chuck 62 is held under suction by operating
undepicted suction means. The frame 61 forms an ou
edge portion that supports and surrounds the suctio
chuck 62. An upper surface of the suction chuck 62
the outer edge portion of the frame 61 are configur
that their heights flush with each other. The chuc
6 configured as described above is rotated in a dir
indicated by arrow R6 by an undepicted rotary drive

mechanism. The three chuck tables 6 arranged on th
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table 5 are sequentially moved in the order of a
workpiece loading/unloading zone A -> a coarse grin
zone B -> a finish grinding zone C -> the workpiece
loading/unloading zone A whenever the turn table 5
rotated by 120 degrees in the direction indicated b
arrow R5.

The grinding apparatus 1 includes a first c
7, a second cassette 8, a temporary storage region
thermocompression-bonding sheet rinsing unit 10, an
ground-surface rinsing unit 11. The first cassette
arranged on one side relative to the workpiece
loading/unloading zone A, and stocks wafers which a
pre-grinding workpieces. The second cassette 8 is
arranged on the other side relative to the workpiec
loading/unloading zone A, and stocks wafers which a
post-grinding workpieces. The temporary storage re
is arranged between the first cassette 7 and the
workpiece loading/unloading zone A, and performs
centering of workpieces. The thermocompression-bon
sheet rinsing unit 10 is arranged between the workp
loading/unloading zone A and the second cassette 8.
addition, the grinding apparatus 1 also includes a
transfer mechanism 12, a second transfer mechanism

and a third transfer mechanism 14. The first trans
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mechanism 12 transfers each wafer, which is stored
first cassette 7, to the temporary storage region 9
also transfers each wafer, which has been rinsed in
ground-surface rinsing unit 11, to the second casse
The second transfer mechanism 13 transfers each waf
which has been placed at the temporary storage regi
and has been subjected to centering, onto the chuck
6 positioned at the workpiece loading/unloading zon
The third transfer mechanism 14 transfers each wafe
which is placed on the chuck table 6 positioned at
workpiece loading/unloading zone A and has been sub
to grinding, to the thermocompression-bonding sheet
rinsing unit 10 and the ground-surface rinsing unit
The thermocompression-bonding sheet rinsing unit 10
arranged between the workpiece loading/unloading zo
and the ground-surface rinsing unit 11, and include
rolling brush 10a and a pair of rinse water supply
10b positioned to face each other with the rolling
10a interposed therebetween.

On the operator’s side of the machine housi
where the first transfer mechanism 12 is arranged,
operation panel 15 and a display monitor 16 are arr
The operation panel 15 is used to instruct grinding

and also to specify instruct grinding conditions.
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display monitor 16 displays the scene during grindi
and owing to the inclusion of a touch panel functio
configured to permit performing an instruction of w
needed. Also arranged in the grinding apparatus 1
embodiment are, in addition to the elements describ
above, a control unit controlling individual operat
parts, thickness measuring instruments (depiction o
each) arranged adjacent the coarse grinding zone B
the finish grinding zone C, respectively, for measu
the thickness of each wafer, and the like.

The grinding apparatus 1 in the embodiment
generally has such a configuration as described abo
Referring to FIGS. 4 through 7B, a description will
made regarding the grinding step and the
thermocompression-bonding sheet rinsing step to be
performed using the grinding apparatus 1. The grin
step will hereinafter be described based on an exam
which the grinding step consists of the coarse grin
step to be performed by the coarse grinding unit 3
the finish grinding step to be performed by the fin
grinding unit 4, although the present invention is
limited to such a grinding step and the grinding st
consist of a single grinding step only.

As depicted in FIG. 5, the wafer W with the
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thermocompression-bonding sheet 110 integrated ther
is placed, with the back side Wb directed upward an
side of the thermocompression-bonding sheet 110 dir
downward, on the suction chuck 62 of the chuck tabl
the suction chuck 62 having been positioned at the
workpiece loading/unloading zone A of the grinding
apparatus 1. The suction chuck 62 of the chuck tab
connected to the undepicted suction means, and the
suction means is operated to apply the suction forc
that the wafer W is held under suction on the chuck
6.

After the holding of the wafer W under suct
the chuck table 6 positioned at the workpiece
loading/unloading zone A, the turn table 5 is rotat
the direction indicated by arrow R5 to position the
table 6, on which the wafer W is held under suction
right below the coarse grinding unit 3. As depicte
FIG. 6, the chuck table 6 is next rotated in a dire
indicated by arrow R8, for example, at 300 rpm whil
rotating the spindle 31a of the coarse grinding uni
a direction indicated by arrow R7, for example, at
rpm. Then, the grinding stones 33a are brought int
contact with the back side Wb of the wafer W, and t

coarse grinding wheel 33 is subjected to downward
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grinding feed, specifically in a direction perpendi cular

to the chuck table 6 as indicated by arrow R9, for

example, at a grinding feed rate of 1 um/sec. During the
grinding feed, the grinding water L1 is supplied fr om the
lower surface of the coarse grinding wheel 33 to th e
surface of the wafer W, the surface being under coa rse
grinding, in other words, to the back side Wb of th e
wafer W by way of the spindle 31a. Further, the co arse
grinding may be allowed to proceed while measuring the

thickness of the wafer W by an undepicted contact
measuring gauge at the same time as the coarse grin ding.
In this manner, the backside Wb of the wafer W is
coarsely ground to a desired thickness, and the coa rse
grinding step has now been completed.

After the completion of the coarse grinding step as

described above, the turn table 5 is rotated in the

direction indicated by arrow R5 in FIG. 4 to move t he
chuck table 6 to right below the finish grinding un it 4.
After the movement of the chuck table 6 to right be low
the finish grinding unit 4, the chuck table 6 is ro tated,
for example, at 300 rpm while rotating the spindle 41a of
the finish grinding unit 4, for example, at 6,000 r pm.
Then, the grinding stones 43a are brought into cont act
with the back side Wb of the wafer W, and the finis h
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grinding wheel 43 is subjected to downward grinding
specifically in a direction perpendicular to the ch
table 6, for example, at a grinding feed rate of O.
um/sec. During the grinding feed, the grinding wate
is supplied from the lower surface of the finish gr
wheel 43 to the surface of the wafer W, the surface
under finish grinding, in other words, to the back
Wb of the wafer W by way of the spindle 41a. Furth
finish grinding may be allowed to proceed while mea
the thickness of the wafer W by an undepicted conta
measuring gauge at the same time as the finish grin
In this manner, the backside Wb of the wafer W is f
ground to a desired thickness, and the finish grind
step has now been completed. Here, the grinding st
consisting of the above described coarse grinding s
and this finish grinding step has been completed.
After the completion of the grinding step a
described above, the turn table 5 is rotated in the
direction indicated by arrow R5 to move the chuck t
to the workpiece loading/unloading zone A. With th
W being suctioned on the side of the back side Wb t
as depicted in FIG. 7A, the third transfer mechanis
is operated to move the wafer W from the chuck tabl

positioned at the workpiece loading/unloading zone
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further to allow the side of the thermocompression-
bonding sheet 110 to pass over the thermocompressio
bonding sheet rinsing unit 10 disposed between the
workpiece loading/unloading zone A and the ground-s
rinsing unit 11. As described above, the
thermocompression-bonding sheet rinsing unit 10 inc
the rolling brush 10a and the paired rinse water su
pipes 10b and 10b disposed facing each other with t
rolling brush 10a interposed therebetween. When al
the wafer W to pass over the thermocompression-bond
sheet rinsing unit 10, an undepicted rotary drive
mechanism is operated to rotate the rolling brush 1

a direction indicated by arrow R10, and at the same
rinse water L2 (see FIG. 7B) is ejected from ejecti
nozzles 10c formed through the rinse water supply p
10b and 10b. During the passing of the wafer W ove
thermocompression-bonding sheet rinsing unit 10, th
rinse water L2 ejected from the rinse water supply
110b is supplied toward the thermocompression-bondi
sheet 110, and while rotating, bristles of the roll

brush 10a come into contact with the entire area of
thermocompression-bonding sheet 110 so that grindin
swarf stuck on the surface of the thermocompression

bonding sheet 110 is removed. As a result of the p
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of the wafer W over the thermocompression-bonding s
rinsing unit 10 as described above, grinding swarf
removed from the entire area of the thermocompressi
bonding sheet 110 bonded to the front side Wa of th
wafer W, and the thermocompression-bonding sheet ri
step has now been completed.

After the completion of the thermocompressi
bonding sheet rinsing step as described above, the
W suctioned by the third transfer mechanism 14 is
transferred, as is, to the ground-surface rinsing u
and the ground surface of the wafer W, in other wor
the back side Wb of the wafer W is rinsed by the gr
surface rinsing unit 11 (ground-surface rinsing ste
The wafer W rinsed by the ground-surface rinsing st
suctioned by the first transfer mechanism 12, and i
transferred to a predetermined position in the seco
cassette 8 and is stored there.

(Separation Step)

After the completion of the grinding step,
thermocompression-bonding sheet rinsing step, and t
ground-surface rinsing step as described above, a

separation step is performed to separate the

thermocompression-bonding sheet 110, which has been

integrated with the wafer W in the above described
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integration step, from the front side Wa of the waf
stored in the second cassette 8. Regarding the sep
step, a description will hereinafter be made with
reference to FIGS. 8 and 9.

When performing the separation step, a sepa
chuck table 90 as depicted in FIG. 8 is provided.
separating chuck table 90 centrally includes a disc
shaped suction chuck 92 made from a porous ceramic
air permeability. The suction chuck 92 is connecte
the undepicted suction means. The wafer W, which h
subjected to the grinding, is unloaded from the sec
cassette 8, and with the front side Wa having the
thermocompression-bonding sheet 110 bonded thereon
directed upward, the back side Wb is placed on the
suction chuck 92 and is held under suction there.
undepicted cooling means or heating means is operat
locally apply a cooling treatment or heating treatm
an outer peripheral portion of the thermocompressio
bonding sheet 110 on the wafer W held under suction
the suction chuck 92, thereby inducing a temperatur
difference between the outer peripheral portion and
remaining portion other than the outer peripheral p
to bring the thermocompression-bonding sheet 110 in

state that separation of the thermocompression-bond
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sheet 110 is facilitated from its outer peripheral
portion. As depicted in FIG. 9, with the wafer W b

held under suction on the suction chuck 92, the
thermocompression-bonding sheet 110 is then separat
from the outer peripheral portion subjected to the
described cooling treatment or heating treatment.
separation step has now been completed.

According to the embodiment described above
thermocompression-bonding sheet 110 disposed on the
side Wa of the wafer W has been planarized beforeha
Despite the grinding step is performed on the wafer
held on the chuck table 6 of the grinding apparatus
grinding swarf is therefore hardly allowed to enter
a gap between the thermocompression-bonding sheet 1
the holding surface of the chuck table 6 so that gr
swarf is suppressed from sticking to the
thermocompression-bonding sheet 110. Even if grind
swarf sticks to the thermocompression-bonding sheet
through the performance of the grinding step, the
adhesion force of the grinding swarf is weak owing
planarization of the thermocompression-bonding shee
and hence the removal of the grinding swarf from th
surface of the thermocompression-bonding sheet 110

ensured by the thermocompression-bonding sheet rins
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unit 10. It is therefore possible to resolve the p

that upon transfer of the wafer W from the grinding

to the next step, the wafer W may become a contamin
source in the next step.

In the embodiment described above, a polyet
sheet is adopted as the thermocompression-bonding s
110. However, the present invention is not limited
such a polyethylene sheet, and the thermocompressio
bonding sheet 110 can be selected from polyolefin-b
sheets or polyester-based sheets as desired.

If the thermocompression-bonding sheet 110
selected from polyolefin-based sheets, it can be se
from either a polypropylene sheet or a polystyrene
as an alternative to the polyethylene sheet. If a
polypropylene sheet is selected as the thermocompre
bonding sheet 110, the temperature may preferably b
at 160°C to 180°C when heating it in the integratio
If a polystyrene sheet is selected as the
thermocompression-bonding sheet 110, on the other h
the temperature may preferably be set at 220°C to 2
when heating it in the integration step.

Further, if the thermocompression-bonding s
is selected from polyester-based sheets, it can be

selected from either a polyethylene terephthalate s
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or a polyethylene naphthalate sheet. If a polyethy
terephthalate sheet is selected as the thermocompre
bonding sheet 110, the temperature may preferably b
at 250°C to 270°C when heating it in the integratio
If a polyethylene naphthalate sheet is selected as
thermocompression-bonding sheet 110, on the other h
the temperature may preferably be set at 160°C to 1
when heating it in the integration step.

The present invention is not limited to the
of the above described preferred embodiment. The s
the invention is defined by the appended claims and
changes and modifications as fall within the equiva
of the scope of the claims are therefore to be embr

by the invention.
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WHAT IS CLAIMED | S:

1. A processing method for a wafer, on a f
side of which a plurality of devices are formed in
pattern defined by a plurality of intersecting stre
to grind a back side of the wafer, comprising:

a thermocompression-bonding sheet arrangeme
of arranging, on the front side of the wafer, a
thermocompression-bonding sheet of a size sufficien
cover the wafer,

an integration step of pressing the
thermocompression-bonding sheet under heat by a
planarizing member, so that the thermocompression-b
sheet is planarized and the thermocompression-bondi
sheet and the wafer are integrated together;

a grinding step of, after the integration s
holding the wafer on a side of the thermocompressio
bonding sheet on a chuck table of a grinding appara
and grinding the wafer to a desired thickness while
supplying grinding water to the back side of the wa
and

a thermocompression-bonding sheet rinsing s
after the grinding step, unloading the integrated w
and the thermocompression-bonding sheet from the ch

table, and rinsing the thermocompression-bonding sh
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2. The processing method according to clai
further comprising:

a separation step of, after the thermocompr
bonding sheet rinsing step, locally heating or cool
the thermocompression-bonding sheet to induce a
temperature difference in the thermocompression-bon
sheet, and separating the thermocompression-bonding
from the front side of the wafer.

3. The processing method according to clai
wherein the thermocompression-bonding sheet is form
from a polyolefin-based sheet or a polyester-based

4. The processing method according to clai
wherein the thermocompression-bonding sheet is a
polyolefin-based sheet selected from a group consis
of a polyethylene sheet, a polypropylene sheet, and
polystyrene sheet.

5. The processing method according to clai
wherein, in the integration step, the thermocompres
bonding sheet is pressed at 120°C to 140°C, 160°C t
180°C, or 220°C to 240°C if the thermocompression-b
sheet is the polyethylene sheet, the polypropylene
or the polystyrene sheet, respectively.

6. The processing method according to clai

wherein the thermocompression-bonding sheet is a

35

m 1,

ession-

ing

ding

sheet

m 1,

ed

sheet.

m 1,

ting

m 4,

sion-

onding

sheet,

m 1,



polyester-based sheet selected from a group consist
a polyethylene terephthalate sheet and a polyethyle
naphthalate sheet.

7. The processing method according to clai
wherein, in the integration step, the thermocompres
bonding sheet is pressed at 250°C to 270°C or 160°C
180°C if the thermocompression-bonding sheet is the
polyethylene terephthalate sheet or the polyethylen

naphthalate sheet, respectively.
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