PROCESSI NG METHOD OF WAFER

BACKGROUND CF THE | NVENTI ON

Field of the Invention

The present invention relates to a processi
method of a wafer for grinding the back surface of
wafer on which plural devices are formed on the fro
surface in such a manner as to be marked out by plu
planned dividing lines that intersect.

Description of the Related Art

A wafer on which plural devices such as an
integrated circuit (IC) and large scale integration
are formed on the front surface in such a manner as
marked out by plural planned dividing lines that
intersect is protected through sticking of a protec
tape to the front surface. Thereafter, the protect
tape side is held by a chuck table of a grinding
apparatus and the back surface is ground, so that t

wafer is formed into a desired thickness (for examp

refer to Japanese Patent Laid-open No. 2005-246491)

The wafer formed into the desired thickness
above-described manner is divided into individual d
chips by a dicing apparatus or a laser processing

apparatus. The device chips obtained by the dividi
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used for pieces of electrical equipment such as mob
phones and personal computers.

The grinding apparatus is substantially com
the chuck table that holds a wafer, a grinding unit
rotatably having a grinding abrasive stone that gri
the wafer held by this chuck table, grinding water
means that supplies grinding water to the wafer and
grinding abrasive stone, and a cleaning unit that ¢
the ground wafer. The grinding apparatus can grind

wafer into a desired thickness.

SUMVARY OF THE | NVENTI ON

When the back surface of a wafer is ground
grinding apparatus, most grinding dust generated du
the grinding is made to flow to the outside of the
table by the grinding water. However, because a ne
pressure is made to act on the upper surface (holdi
surface) of the chuck table and the wafer is sucked
held, part of the grinding dust enters from a gap b
the chuck table and the protective tape and adheres
the lower surface side of the protective tape stuck
the wafer held by the chuck table. In particular,
the protective tape is stuck to the front surface o

wafer with the intermediary of a glue agent or the
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undulation is formed on the front surface side of t
wafer. This undulation lowers the degree of adhesi
between the chuck table and the protective tape, wh
possibly becomes a cause of the entry of the grindi
dust into a gap between the chuck table and the
protective tape. Moreover, although the ground sur
cleaned by a cleaning unit disposed in the grinding
apparatus for the wafer for which the grinding proc
has been completed as above, cleaning for the prote
tape side of the wafer held by the chuck table is n

sufficiently executed. Therefore, there is a probl

the wafer becomes a contamination source when being

conveyed to the next step.

Thus, an object of the present invention is
provide a processing method of a wafer in which gri
dust is kept from adhering to an adhesive tape stuc
the held surface side of a wafer held by a chuck ta
when grinding processing is executed.

In accordance with an aspect of the present
invention, there is provided a processing method of
wafer for grinding a back surface of the wafer on w
plurality of devices are formed on a front surface
such a manner as to be marked out by a plurality of

planned dividing lines that intersect. The process
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method includes an adhesive tape sticking step of
sticking an adhesive tape to the front surface of t
wafer, a thermocompression bonding sheet disposing
of disposing a thermocompression bonding sheet on t
adhesive tape stuck to the front surface of the waf
and an integration step of heating the thermocompre
bonding sheet and pressing the thermocompression bo
sheet by a flat member to execute pressure bonding
thermocompression bonding sheet to the adhesive tap
integrate the thermocompression bonding sheet with
wafer. The processing method also includes a grind
step of holding the side of the thermocompression b
sheet on a chuck table of a grinding apparatus and
grinding the wafer into a desired thickness while
supplying grinding water to the back surface of the
after the integration step is executed, and a separ
step of carrying out the wafer integrated with the
thermocompression bonding sheet from the chuck tabl
separating the thermocompression bonding sheet from
adhesive tape.

Preferably, the thermocompression bonding s
partly heated or cooled, and a temperature differen
generated to separate the thermocompression bonding

from the adhesive tape in the separation step.
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Preferably, the thermocompression bonding s
a polyolefin-based sheet or a polyester-based sheet
the thermocompression bonding sheet is the polyolef
based sheet, preferably the thermocompression bondi
sheet is selected from a group consisting of a
polyethylene sheet, a polypropylene sheet, and a
polystyrene sheet. The temperature when the
thermocompression bonding sheet is heated in the
integration step is 120°C to 140°C when the
thermocompression bonding sheet is the polyethylene
the temperature is 160°C to 180°C when the
thermocompression bonding sheet is the polypropylen
sheet, and the temperature is 220°C to 240°C when t
thermocompression bonding sheet is the polystyrene

When the thermocompression bonding sheet is
polyester-based sheet, preferably the thermocompres
bonding sheet is selected from either a polyethylen
terephthalate sheet or a polyethylene naphthalate s
The temperature when the thermocompression bonding
is heated in the integration step is 250°C to 270°C
the thermocompression bonding sheet is the polyethy
terephthalate sheet, and the temperature is 160°C t
180°C when the thermocompression bonding sheet is t

polyethylene naphthalate sheet.
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According to the processing method of a waf er

according to the present invention, grinding dust i s kept
from adhering directly to the adhesive tape. Thus, the
problem that the grinding dust becomes a contaminat ion
source in the next step when the wafer is conveyed to the

next step is solved.

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

embodiment of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG. 1 is a perspective view depicting the
implementation form of an adhesive tape sticking st ep;
FIG. 2 is a perspective view depicting the
implementation form of a thermocompression bonding sheet
disposing step;
FIG. 3 is a perspective view depicting the
implementation form of an integration step;
FIG. 4 is a perspective view depicting the

implementation form of a cutting step;



FIG. 5 is an overall perspective view of a
apparatus suitable for the present embodiment;

FIG. 6 is a perspective view depicting the
holding a wafer on a chuck table of the grinding
apparatus depicted in FIG. 5;

FIG. 7 is a perspective view depicting the
executing a grinding step by the grinding apparatus
depicted in FIG. 5;

FIG. 8 is a perspective view depicting the
placing the wafer on a chuck table for separation w
which a separation step is executed; and

FIG. 9 is a perspective view depicting the

implementation form of the separation step.
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DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT

A processing method of a wafer according to
embodiment of the present invention will be describ
detail below with reference to the accompanying dra
The processing method of a wafer according to the p
embodiment includes an adhesive tape sticking step
sticking an adhesive tape to the front surface of t
wafer, a thermocompression bonding sheet disposing
of disposing a thermocompression bonding sheet on t

adhesive tape stuck to the front surface of the waf
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and an integration step of heating the thermocompre
bonding sheet and pressing the thermocompression bo
sheet by a flat member to execute pressure bonding
thermocompression bonding sheet to the adhesive tap
integrate the thermocompression bonding sheet with
wafer. The processing method of a wafer also inclu
grinding step of grinding the wafer into a desired
thickness while holding the side of the thermocompr
bonding sheet on a chuck table of a grinding appara
and supplying grinding water to the back surface of
wafer and a separation step of carrying out the waf
integrated with the thermocompression bonding sheet
the chuck table and separating the thermocompressio
bonding sheet from the adhesive tape. Each step wi
described below in sequence.

(Adhesive Tape Sticking Step)

In FIG. 1, a perspective view depicting the
implementation form of the adhesive tape sticking s
depicted. In execution of the adhesive tape sticki
first, a wafer W that is a processing target depict
FIG. 1, an adhesive tape T stuck to the wafer W, an
chuck table 100 for executing the adhesive tape sti
step and the thermocompression bonding sheet dispos

step to be described later are prepared. The wafer
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composed of, for example, silicon (Si), and plural
devices D are formed on a front surface Wa in such
manner as to be marked out by planned dividing line
example, the adhesive tape T is composed of a circu
polyvinyl chloride sheet set to substantially the s
shape as the wafer W and an adhesive agent (for exa
acrylic resin) applied on a surface of this polyvin
chloride sheet. The chuck table 100 is composed of
suction adhesion chuck 100a that is composed of por
ceramic having air permeability and has a circular
shape and a circular frame part 100b that surrounds
circumference of the suction adhesion chuck 100a.
chuck table 100 can suck and hold the wafer W place
the upper surface (holding surface) of the suction
adhesion chuck 100a through actuation of suction me
that is not depicted in the diagram.

After the wafer W, the adhesive tape T, and
chuck table 100 have been prepared as described abo
the adhesive tape T is stuck to the front surface W
which the devices D are formed in the wafer W in su
manner that the side on which the adhesive agent is
applied in the adhesive tape T is oriented to the f
surface Wa. In the case of sticking the adhesive t

to the front surface Wa of the wafer W, it is possi
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use the chuck table 100 depicted in FIG. 1. Furthe
is also possible to stick the adhesive tape T by us
well-known tape sticking machine (diagrammatic
representation is omitted) or the like in advance.
(Thermocompression Bonding Sheet Disposing Step)
After the adhesive tape T has been stuck in
above-described manner, as depicted in FIG. 2, the
thermocompression bonding sheet disposing step is
executed. First, the wafer W in which the adhesive
has been stuck to the front surface Wa by the above
described adhesive tape sticking step is prepared,
the wafer W is placed at the center of the suction
adhesion chuck 100a of the chuck table 100 in such
manner that the side of the front surface Wa to whi
adhesive tape T is stuck in the wafer W is oriented
upward and the side of a back surface Wb is oriente
downward as depicted in FIG. 2. After the wafer W
been placed on the suction adhesion chuck 100a, a
circular thermocompression bonding sheet 110 formed
a thickness of 20 to 100 um is placed on the adhesive
tape T stuck to the wafer W. As the thermocompress
bonding sheet 110, a polyolefin-based sheet or a
polyester-based sheet can be selected. In the case

polyolefin-based sheet, a polyethylene (PE) sheet i
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selected, for example. As is understood from FIG.
diameter of the suction adhesion chuck 100a is set
somewhat larger than the diameter of the wafer W.
through the placement of the wafer W at the center
suction adhesion chuck 100a, the state in which the
suction adhesion chuck 100a is exposed in such a ma
as to surround the circumference of the wafer W is
The thermocompression bonding sheet 110 has a size
which at least the wafer W can be covered. Prefera
the thermocompression bonding sheet 110 is formed w
diameter larger than the diameter of the suction ad
chuck 100a and is formed with a diameter slightly s
than the circular frame part 100b of the chuck tabl
This allows the whole surface of the suction adhesi
chuck 100a and the wafer W to be covered by the
thermocompression bonding sheet 110. An adhesive |
a glue agent or the like is not formed on the
thermocompression bonding sheet 110 placed on the
adhesive tape T.

The above-described thermocompression bondi
110 is a sheet that exerts an adhesive force by hea
but is not limited to the above-described polyethyl
sheet. In the case of employing the polyolefin-bas

sheet as the thermocompression bonding sheet 110, b
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the above-described polyethylene sheet, a polypropy
(PP) sheet or a polystyrene (PS) sheet can be emplo
for example. Furthermore, in the case of employing
polyester-based sheet as the thermocompression bond
sheet 110, either a polyethylene terephthalate (PET
sheet or a polyethylene naphthalate (PEN) sheet can
employed, for example.

After the wafer W to which the adhesive tap
stuck and the thermocompression bonding sheet 110 h
been placed over the chuck table 100, the suction m
that includes a suction pump or the like and is not
depicted in the diagram is actuated, and a suction
Vm is made to act on the suction adhesion chuck 100
suck the wafer W and the thermocompression bonding
110. Because the whole area of the upper surface (

surface) of the suction adhesion chuck 100a and the

W are covered by the thermocompression bonding shee

as described above, the suction force Vm acts on th
whole of the wafer W and the thermocompression bond
sheet 110, and the wafer W and the thermocompressio
bonding sheet 110 are sucked and held on the suctio
adhesion chuck 100a. In addition, air that remains
between the adhesive tape T on the wafer W and the

thermocompression bonding sheet 110 is sucked, and
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are brought into tight contact with each other. On
surface of the adhesive tape T, minute recesses and
protrusions including undulation generated due to t
influence of the plural devices D and the adhesive
given to the stuck surface of the adhesive tape T a
formed. However, due to the suction and holding by
chuck table 100, the remaining air is sucked from t
minute-recess-protrusion surface on the adhesive ta
which makes the state in which the thermocompressio
bonding sheet 110 is in tight contact with the adhe
tape T. Through the above, the thermocompression b
sheet disposing step is completed.

(Integration Step)

After the above-described thermocompression
sheet disposing step has been executed, subsequentl
integration step is executed. The integration step
be described with reference to FIG. 3.

For the execution of the integration step,
depicted in FIG. 3, integrating means 120 (only par
thereof is depicted) for heating the thermocompress
bonding sheet 110 and pressing the thermocompressio
bonding sheet 110 to integrate the thermocompressio
bonding sheet 110 with the wafer W is positioned ab

the chuck table 100 in the state of sucking and hol
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the wafer W and the thermocompression bonding sheet
The integrating means 120 includes a circular-disc-

flat member 122 in which a heater and a temperature
sensor (diagrammatic representation is omitted) are
internally incorporated, and a lower surface 124 is

flat surface coated with a fluorine resin. The dia

of the flat member 122 is set equivalent to at leas
diameter of the wafer W or larger.

After the integrating means 120 has been po
above the chuck table 100, the heater incorporated
integrating means 120 is actuated, and the flat mem
122 is lowered to press the thermocompression bondi
sheet 110 disposed on the wafer W. Due to the actu
of the heater and the temperature sensor of the fla
member 122, the lower surface 124 of the flat membe
is controlled to be at 120°C to 140°C. The
thermocompression bonding sheet 110 of the present
embodiment is a polyethylene sheet as described abo
being heated at 120°C to 140°C, the temperature of
thermocompression bonding sheet 110 is brought clos
the temperature at which the polyethylene sheet mel
Thus, the adhesion force is exerted, and the
thermocompression bonding sheet 110 softens. Then,

because of the state in which the thermocompression
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bonding sheet 110 is in tight contact with the minu
recesses and protrusions formed on the adhesive tap
stuck to the front surface Wa of the wafer W, the d
of adhesion between the thermocompression bonding s
110 that has softened due to the heating and the ad
tape T on the wafer W increases, so that pressure b
is executed by the action of the adhesion force of
thermocompression bonding sheet 110 exerted through
heating. Furthermore, because the lower surface 12
the flat member 122 is a flat surface, the surface
thermocompression bonding sheet 110 stuck onto the
adhesive tape T on the wafer W is planarized. Thro
above, the integration step by which the
thermocompression bonding sheet 110 is pressure-bon
onto the adhesive tape T and is integrated with the
W is completed. As described above, the lower surf
of the flat member 122 is coated with a fluorine re
Therefore, even when the thermocompression bonding
110 is heated and the adhesion force is exerted, it
possible to favorably separate the flat member 122
the thermocompression bonding sheet 110.

In the above-described integration step, th
example is depicted in which the flat member 122 in

the heater is incorporated like that depicted in FI
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is used as means that heats the thermocompression b
sheet 110 to execute pressure bonding of the
thermocompression bonding sheet 110 onto the adhesi
tape T on the wafer W and integrate the thermocompr
bonding sheet 110 with the wafer W. However, the p
invention is not limited thereto. For example, the
integrating means can include heating means separat
from the flat member 122. In this case, the
thermocompression bonding sheet 110 can be heated t
predetermined temperature by this heating means and
pressed by the flat member 122 with the above-descr
shape, so that pressure bonding thereof can be exec
Furthermore, it is also possible to irradiate the s
of the thermocompression bonding sheet 110 with inf
rays to execute heating and thereafter execute pres
by a flat member with a roller shape to implement
pressure bonding. Alternatively, it is also possib
execute heating to a predetermined temperature and
pressing by a roller in which a heater and a temper
sensor are incorporated to execute pressure bonding
the thermocompression bonding sheet 110 onto the ad
tape T.

In the present embodiment, subsequently to

above-described integration step, a cutting step of
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cutting the thermocompression bonding sheet 110 alo
shape of the wafer W is executed in consideration o
grinding step executed in a later step. The cuttin
does not necessarily need to be executed. However,
it is executed, handling of the wafer W integrated
the thermocompression bonding sheet 110 becomes eas
which is more convenient for the grinding step to b
described later. The cutting step will be describe
with reference to FIG. 4.
(Cutting Step)

As depicted in FIG. 4, a cutting unit 70 (o
thereof is depicted) is positioned above the chuck
100 that sucks and holds the wafer W to which the
thermocompression bonding sheet 110 has been pressu
bonded. Specifically, the cutting unit 70 includes
circular-disc-shaped cutting blade 72 for cutting t
thermocompression bonding sheet 110 and a motor 74
rotationally driving the cutting blade 72 in a dire
depicted by an arrow R1, and the blade edge of the
cutting blade 72 is positioned to correspond to the
circumferential position of the wafer W. After the
cutting blade 72 has been positioned to the
circumferential position of the wafer W, cutting-in

feeding of the cutting blade 72 is executed by the
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thickness of the thermocompression bonding sheet 11
the chuck table 100 is rotated in a direction depic

an arrow R2. Thereby, the thermocompression bondin
110 is cut along the circumference of the wafer W,

the surplus part of the thermocompression bonding s
110 protruding from the circumference of the wafer

be cut to be separated. Through the above, the cut
step is completed.

(Grinding Step and Thermocompression Bonding Sheet
Cleaning Step)

After the wafer W, the adhesive tape T, and
thermocompression bonding sheet 110 have been integ
by the integration step in the above-described mann
the grinding step of grinding the back surface Wb o
wafer W is executed. In the following, with refere
FIG. 5, a grinding apparatus 1 suitable to execute
grinding step will be described.

The grinding apparatus 1 includes an appara
housing 2 with a substantially rectangular parallel
shape. In FIG. 5, a stationary support plate 21 is
disposed upright at the upper end of the apparatus
housing 2 on the right side. On the inside wall su
of the stationary support plate 21, two pairs of gu

rails 22 and 23 that extend in the upward-downward
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direction are disposed. A coarse grinding unit 3 a
coarse grinding unit is mounted on one pair of guid
rails 22 movably in the upward-downward direction.
finishing grinding unit 4 as a finishing grinding u
mounted on the other pair of guide rails 23 movably
the upward-downward direction.

The coarse grinding unit 3 includes a unit
31 and a coarse grinding wheel 33 that is mounted o
wheel mount 32 mounted on the lower end of a rotati
shaft 31a rotatably supported by the unit housing 3
has a lower surface on which plural grinding abrasi
stones 33a are annularly disposed. The coarse grin
unit 3 further includes an electric motor 34 that i
mounted on the upper end of the unit housing 31 and
rotates the wheel mount 32 in a direction depicted
arrow R3 and a moving base 35 on which the unit hou
31 is mounted. The moving base 35 is supported by
guide rails 22 disposed on the stationary support p
21, and the coarse grinding unit 3 is moved in the
upward-downward direction. The grinding apparatus
the present embodiment includes a grinding feed mec
36 that executes grinding feeding of the moving bas
of the coarse grinding unit 3 in the upward-downwar

direction. The grinding feed mechanism 36 includes
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screw rod 361 that is disposed on the stationary su
plate 21 along the upward-downward direction in par
to the guide rails 22 and is rotatably supported, a
motor 362 for rotationally driving the male screw r
and a female screw block that is mounted on the mov
base 35, screws to the male screw rod 361, and is n
depicted in the diagram. The grinding feed mechani
moves the coarse grinding unit 3 in the upward-down
direction by forward-rotationally and reverse-
rotationally driving the male screw rod 361 by the
motor 362.

The finishing grinding unit 4 is also confi
substantially similarly to the above-described coar
grinding unit 3 and includes a unit housing 41 and
finishing grinding wheel 43 that is mounted on a wh
mount 42 mounted on the lower end of a rotating sha
rotatably supported by the unit housing 41 and has
lower surface on which plural grinding abrasive sto
43a are annularly disposed. The finishing grinding
further includes an electric motor 44 that is mount
the upper end of the unit housing 41 and rotates th
wheel mount 42 in a direction depicted by an arrow
a moving base 45 on which the unit housing 41 is mo

The moving base 45 is supported by the guide rails

20

pport

allel
pulse
od 361,

ing

ot

sm 36

ward

pulse

gured

se

eel

ft 41a

nes
unit 4

ed on

R4 and
unted.

23



disposed on the stationary support plate 21, and th
finishing grinding unit 4 is moved in the upward-do
direction. The grinding abrasive stones 43a of the
finishing grinding unit 4 are formed of finer abras
grains than the grinding abrasive stones 33a of the
coarse grinding unit 3. The grinding apparatus 1 i
present embodiment includes a grinding feed mechani
that moves the moving base 45 of the finishing grin
unit 4 along the guide rails 23. The grinding feed
mechanism 46 includes a male screw rod 461 that is
disposed on the above-described stationary support
21 along the upward-downward direction in parallel
guide rails 23 and is rotatably supported, a pulse
462 for rotationally driving the male screw rod 461
a female screw block that is mounted on the moving
45, screws to the male screw rod 461, and is not de
in the diagram. The grinding feed mechanism 46 mov
finishing grinding unit 4 in the upward-downward
direction by forward-rotationally and reverse-
rotationally driving the male screw rod 461 by the
motor 462.

Grinding water supply means that is not dep
the diagram is connected to rotating shaft ends 31b

41b of the rotating shaft 31a and the rotating shaf
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rotated by the electric motor 34 and the electric m
44. The grinding water supply means includes a gri
water tank in which a pressure pump is incorporated
grinding water supply means introduces grinding wat
pumped from this grinding water tank into the rotat
shaft 31a and the rotating shaft 41a and supplies t
grinding water L1 via through-holes formed inside t
rotating shaft 31a and the rotating shaft 41a to je
grinding water L1 from the lower end surfaces of th
coarse grinding wheel 33 and the finishing grinding
43.

The grinding apparatus 1 in the present emb
includes a turntable 5 disposed to be substantially
with the upper surface of the apparatus housing 2 o
front side of the above-described stationary suppor
plate 21. The turntable 5 is formed into a circula
shape with a comparatively large diameter and is ro
as appropriate in a direction depicted by an arrow
a rotational drive mechanism that is not depicted i
diagram. In the case of the present embodiment, th
chuck tables 6 are disposed on the turntable 5 at e
intervals. The chuck table 6 is composed of a fram
61 with a circular disc shape and a suction adhesio

chuck 62 formed with a porous ceramic material and
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and holds a workpiece placed on the suction adhesio
chuck 62 by actuating suction means that is not dep
in the diagram. The frame body 61 configures an ou
part that supports the suction adhesion chuck 62 an
surrounds the suction adhesion chuck 62. The upper
surface of the suction adhesion chuck 62 and the ou
rim part of the frame body 61 are configured to be
with each other in the height. The chuck table 6
configured as above is rotated in a direction depic
an arrow R6 by a rotational drive mechanism that is
depicted in the diagram. The three chuck tables 6

disposed on the turntable 5 are sequentially moved

workpiece carrying-in/out area A — a coarse grinding
processing area B — a finishing grinding processing area

C - the workpiece carrying-in/out area A every time th

turntable 5 is rotated by 120 degrees in the direct
depicted by the arrow R5.

The grinding apparatus 1 includes a first ¢
7 that is disposed on one side relative to the work
carrying-in/out area A and in which the wafers W th
workpieces before grinding processing are stocked a
second cassette 8 that is disposed on the other sid
relative to the workpiece carrying-in/out area A an

which the wafers W that are workpieces after grindi
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processing are stocked. The grinding apparatus 1 f
includes a temporary placement region 9 that is dis
between the first cassette 7 and the workpiece carr
in/out area A and executes center alignment of a
workpiece and a cleaning unit 11. Furthermore, the
grinding apparatus 1 includes a first conveying mec
12 that carries out the wafer W that is the workpie
housed in the first cassette 7 to the temporary pla
region 9 and conveys the wafer W cleaned by the cle
unit 11 to the second cassette 8, a second conveyin
mechanism 13 that conveys the wafer W that is place
the temporary placement region 9 and for which cent
alignment has been executed onto the chuck table 6
positioned at the workpiece carrying-in/out area A,
third conveying mechanism 14 that conveys, to the
cleaning unit 11, the wafer W after grinding proces
placed on the chuck table 6 positioned at the workp
carrying-in/out area A.

On the front side of the first conveying me
12 on the apparatus housing 2, an operation panel 1
allowing an operator to order grinding processing a
specify a processing condition, a display monitor 1
displays the situation at the time of grinding proc

and has a touch panel function, and so forth are di
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In the grinding apparatus 1 of the present embodime
besides the above-described configuration, control
for controlling each working unit, thickness measur
instruments that are disposed adjacent to each of t
coarse grinding processing area B and the finishing
grinding processing area C and measure the thicknes
wafer (none is depicted in the diagram), and so for
disposed.

The grinding apparatus 1 of the present emb
substantially has the above-described configuration
reference to FIG. 5 to FIG. 7, the grinding step ex
by use of the grinding apparatus 1 will be describe
grinding step to be described below will be explain
based on an example composed of a coarse grinding s
executed by the coarse grinding unit 3 and a finish
grinding step executed by the finishing grinding un
However, the present invention is not limited there
and the grinding step may be composed of only one
grinding step.

In the execution of the grinding step, as d

in FIG. 6, the wafer W for which the thermocompress

bonding sheet 110 has been pressure-bonded onto the

adhesive tape T and been integrated is inverted and

placed on the suction adhesion chuck 62 of the chuc
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table 6 positioned at the workpiece carrying-in/out
A of the grinding apparatus 1 in such a manner that
side of the back surface Wb is oriented upward and

side of the thermocompression bonding sheet 110 is

oriented downward. The suction adhesion chuck 62 o

chuck table 6 is connected to the suction means tha
not depicted in the diagram, and causes a suction f
to act through actuation of the suction means to su
hold the wafer W on the chuck table 6.

After the wafer W has been sucked and held
chuck table 6 positioned at the workpiece carrying-
area A, the turntable 5 of the grinding apparatus 1
rotated by 120 degrees in the direction depicted by
and the chuck table 6 that sucks and holds the wafe
positioned directly under the coarse grinding unit
Subsequently, as depicted in FIG. 7, while the rota
shaft 31a of the coarse grinding unit 3 is rotated
direction depicted by an arrow R7 at 6000 rpm, for
example, the chuck table 6 is rotated in a directio
depicted by an arrow R8 at 300 rpm, for example. T
the grinding abrasive stones 33a are brought into ¢
with the back surface Wb of the wafer W, and grindi
feeding of the coarse grinding wheel 33 is executed

downward, i.e. in the direction perpendicular to th
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chuck table 6, at a grinding feed rate of 1
example. At this time, the grinding water L1 is su
from the lower surface of the coarse grinding wheel
the ground surface of the wafer W, i.e. the back su
Wh, through the rotating shaft 31a. Furthermore,
simultaneously with this, the grinding can be advan
while the thickness of the wafer W is measured by a
contact-type measurement gauge that is not depicted
the diagram. Thus, coarse grinding of the back sur
of the wafer W is executed to cause the wafer W to
the desired thickness in the coarse grinding, so th
coarse grinding step is completed.

After the coarse grinding step has been com
as described above, the turntable 5 is further rota
120 degrees in the direction depicted by R5 in FIG.
and the chuck table 6 is moved to directly under th
finishing grinding unit 4. After the chuck table 6
been moved to directly under the finishing grinding
4, while the rotating shaft 41a of the finishing gr
unit 4 is rotated at 6000 rpm, for example, the chu
table 6 is rotated at 300 rpm, for example. Then,
grinding abrasive stones 43a are brought into conta
with the back surface Wb of the wafer W, and grindi

feeding of the finishing grinding wheel 43 is execu
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downward, i.e. in the direction perpendicular to th
chuck table 6, at a grinding feed rate of 0.1

example. At this time, the grinding water L1 is su
from the lower surface of the finishing grinding wh

to the ground surface of the wafer W, i.e. the back
surface Wb, through the rotating shaft 41a. Furthe
simultaneously with this, the grinding can be advan
while the thickness of the wafer W is measured by a
contact-type measurement gauge that is not depicted
the diagram. Thus, the back surface Wb of the wafe
ground to cause the wafer W to have the desired thi
in the finishing grinding, so that the finishing gr

step is completed and the grinding step composed of
above-described coarse grinding step and the finish
grinding step is completed.

After the grinding step has been completed
described above, the turntable 5 is further rotated
120 degrees in the direction depicted by R5, and th
chuck table 6 is positioned at the workpiece carryi
in/out area A. The side of the back surface Wb of
wafer W positioned at the workpiece carrying-in/out
A is sucked by actuation of the third conveying mec
14, and the wafer W is conveyed to the cleaning uni

Then, a cleaning step in which the ground surface o

28

um/s, for
pplied

eel 43

rmore,

ced

in
rWis
ckness
inding

the

ing

as
by
e
ng-
the
area
hanism
t11.

f the



wafer W, i.e. the back surface Wb of the wafer W, i S

cleaned by the cleaning unit 11 is executed. The w afer W
that has been cleaned by the cleaning step and from which
water has been removed is subjected to suction adhe sion
by the first conveying mechanism 12 and is conveyed toa
predetermined position in the second cassette 8 to be

housed therein.
(Separation Step)

After the above-described grinding step and

cleaning step have been completed, the separation s tep of
separating the thermocompression bonding sheet 110 that
has been pressure-bonded to be integrated in the ab ove-
described integration step from the side of the adh esive
tape T of the wafer W housed in the second cassette 8is
executed. The separation step will be described be low

with reference to FIG. 8 and FIG. 9.

For the execution of the separation step, a chuck
table 90 for separation like one depicted in FIG. 8 is
prepared. The chuck table 90 for separation includ es, at
the center, a suction adhesion chuck 92 that is com posed

of porous ceramic having air permeability and has a

circular disc shape. The suction adhesion chuck 92 is
connected to suction means that is not depicted in the
diagram. The wafer W for which grinding processing has
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been executed is carried out from the second casset
Then, the side on which the thermocompression bondi
sheet 110 is stuck is oriented upward and the side
back surface Wb is placed on the suction adhesion ¢
92 to be sucked and held. Subsequently, cooling tr
or heating treatment is partly executed for the
circumferential part of the thermocompression bondi
sheet 110 of the wafer W sucked and held by the suc
adhesion chuck 92 through actuation of cooling mean
heating means that is not depicted in the diagram,
temperature difference is generated between the
circumferential part and the other part to make the
in which the thermocompression bonding sheet 110 is
easily separated from the circumferential part.
Thereatfter, as depicted in FIG. 9, in the state in
the wafer W is sucked and held by the suction adhes
chuck 92, the thermocompression bonding sheet 110 i
separated from the adhesive tape T by use of the
circumferential part for which the above-described
cooling treatment or heating treatment has been exe
as the point of origin. Through the above, the sep
step is completed.

According to the above-described present em

the thermocompression bonding sheet 110 pressure-bo
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to the adhesive tape T stuck to the front surface W

the wafer W is planarized. Therefore, even when th

W is held by the chuck table 6 of the grinding appa

1 and the grinding step is executed, it is hard for
grinding dust to enter from a gap between the
thermocompression bonding sheet 110 and the holding
surface of the chuck table 6. Furthermore, even if
grinding dust adheres to the thermocompression bond
sheet 110, the adhesion force of the grinding dust
weak because the thermocompression bonding sheet is
planarized. Thus, the adhesion of the grinding dus

the thermocompression bonding sheet 110 is suppress
Moreover, even if the adhesion of minute grinding d
the thermocompression bonding sheet 110 occurs, the
thermocompression bonding sheet 110 is separated fr
adhesive tape T by execution of the above-described
separation step before the wafer W is conveyed to t
next step. Therefore, the adhesion of the grinding

to the adhesive tape T is avoided, so that the prob

that the grinding dust adhering to the thermocompre
bonding sheet 110 becomes a contamination source in
next step is completely solved. Thus, the adhesive

can be allowed to function as a protective componen

it is in the next step.

31

a of
e wafer

ratus

ing

tto
ed.

ust to

om the

he
dust
lem
ssion
the
tape T

tas



In the above-described embodiment, a polyet
sheet is employed as the thermocompression bonding
110. However, the present invention is not limited
thereto, and the thermocompression bonding sheet 11
be selected as appropriate from polyolefin-based sh
or polyester-based sheets.

When being selected from the polyolefin-bas
sheets, the thermocompression bonding sheet 110 can
selected from either a polypropylene sheet or a
polystyrene sheet besides the polyethylene sheet.
the polypropylene sheet is selected as the
thermocompression bonding sheet 110, it is preferab
set the temperature in the heating in the integrati
step to 160°C to 180°C. Furthermore, when the poly
sheet is selected as the thermocompression bonding
110, it is preferable to set the temperature in the
heating in the integration step to 220°C to 240°C.

Moreover, when being selected from the poly
based sheets, the thermocompression bonding sheet 1
be selected from a polyethylene terephthalate sheet
polyethylene naphthalate sheet. When the polyethyl
terephthalate sheet is selected as the thermocompre
bonding sheet 110, it is preferable to set the

temperature in the heating in the integration step
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250°C to 270°C. Furthermore, when the polyethylene
naphthalate sheet is selected as the thermocompress
bonding sheet 110, it is preferable to set the
temperature in the heating in the integration step
160°C to 180°C.

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 of a wafer for grin
back surface of the wafer on which a plurality of d
are formed on a front surface in such a manner as t
marked out by a plurality of planned dividing lines
intersect, the processing method comprising:

an adhesive tape sticking step of sticking
adhesive tape to the front surface of the wafer;

a thermocompression bonding sheet disposing
disposing a thermocompression bonding sheet on the
adhesive tape stuck to the front surface of the waf

an integration step of heating the
thermocompression bonding sheet and pressing the
thermocompression bonding sheet by a flat member to
execute pressure bonding of the thermocompression b
sheet to the adhesive tape and integrate the
thermocompression bonding sheet with the wafer;

a grinding step of holding a side of the
thermocompression bonding sheet on a chuck table of
grinding apparatus and grinding the wafer into a de
thickness while supplying grinding water to the bac
surface of the wafer, after the integration step is
executed; and

a separation step of carrying out the wafer
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integrated with the thermocompression bonding sheet
the chuck table and separating the thermocompressio
bonding sheet from the adhesive tape.

2. The processing method of a wafer accord
claim 1, wherein

the thermocompression bonding sheet is part

heated or cooled, and a temperature difference is

generated to separate the thermocompression bonding

from the adhesive tape in the separation step.

3. The processing method of a wafer accord
claim 1, wherein

the thermocompression bonding sheet is a
polyolefin-based sheet or a polyester-based sheet.

4. The processing method of a wafer accord
claim 3, wherein

when being the polyolefin-based sheet, the
thermocompression bonding sheet is selected from a
consisting of a polyethylene sheet, a polypropylene
and a polystyrene sheet.

5. The processing method of a wafer accord
claim 4, wherein

a temperature when the thermocompression bo
sheet is heated in the integration step is 120°C to

when the thermocompression bonding sheet is the
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polyethylene sheet, the temperature is 160°C to 180
when the thermocompression bonding sheet is the
polypropylene sheet, and the temperature is 220°C t
240°C when the thermocompression bonding sheet is t
polystyrene sheet.

6. The processing method of a wafer accord
claim 3, wherein

when being the polyester-based sheet, the
thermocompression bonding sheet is selected from ei
polyethylene terephthalate sheet or a polyethylene
naphthalate sheet.

7. The processing method of a wafer accord
claim 6, wherein

a temperature when the thermocompression bo
sheet is heated in the integration step is 250°C to
when the thermocompression bonding sheet is the
polyethylene terephthalate sheet, and the temperatu
160°C to 180°C when the thermocompression bonding s

is the polyethylene naphthalate sheet.
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