WORKPI ECE PROCESSI NG METHCD

BACKGROUND CF THE | NVENTI ON

Field of the Invention

The present invention relates to a nethod of
processing a workpiece having division starting points
formed along a plurality of intersecting planned dividing
lines, and having a surface protective tape affixed to a
top surface of the workpiece, or a workpiece divided into
individual chips along a plurality of intersecting
pl anned dividing lines, and having a surface protective
tape affixed to a top surface of the workpiece.

Description of the Related Art

A wor kpi ece such as a wafer or the |ike has devices
individually formed in regions demarcated by planned
dividing lines in the formof a lattice in a top surface
of the workpiece. The workpiece 1is divided into
i ndi vi dual device chips having the devices by dividing
the workpiece along the planned dividing |lines. Adopted
as a nethod of dividing the workpiece into individual
device chips is a nmethod of dividing the workpiece by
applying an external force to the workpiece after a
nodified layer is formed wthin the workpiece by

irradiating the workpiece wth a laser beam of a



wavel engt h capabl e of passing through the workpiece (see
Japanese Patent No. 3408805, for exanple). An expanding
apparatus illustrated in Japanese Patent Laid-Qpen No.
2011-77482, for exanple, is used as an exanple of an
apparatus that applies the external force to the
wor kpi ece.

On the other hand, a nethod is also proposed which
thins the workpiece by grinding and polishing after
formng the nodified layer wthin the workpiece by
applying the laser beam in the above-described nethod,
and divides the workpiece in this thinning step (see
Japanese Patent No. 3762409, for exanple). The workpiece
divided by the dividing nmethod has no gaps between the
di vi ded chips, and the divided chips are in close contact
with each other. Therefore, adjacent chips may cone into
contact wth each other and be damaged when the workpi ece
is handl ed. Accordingly, the expanding apparatus as
descri bed above is wused to form intervals between
adjacent chips by expanding a sheet to which the

wor kpi ece is affixed.

SUMVARY OF THE | NVENTI ON
Wien a surface protective tape is peeled off a

wor kpi ece having division starting points fornmed therein,



a force in a peeling direction is applied to the
wor kpi ece, so that the workpiece may be broken into
i ndi vidual chips and the chips nmay cone into contact with
each other and be danmaged. A simlar problem occurs also
in a divided workpiece. The chips do not cone into
contact with each other if the workpiece is firmy fixed
when the surface protective tape is peeled off. However,
it is difficult to fix the workpiece firmy because the
wor kpi ece is held via an expandabl e flexible sheet at the
time of peeling off the surface protective tape. Thi s
problem occurs nore noticeably when <chip size is
decr eased.

It is accordingly an object of the present
invention to provide a workpiece processing nethod that
can prevent danage to chi ps.

In accordance wth an aspect of +the present
invention, there 1is provided a workpiece processing
nmet hod of processing a workpi ece having division starting
points formed within the workpiece along a plurality of
i ntersecting planned dividing |lines, and having a surface
protective tape affixed to a top surface of the workpiece,
or a workpiece divided into individual chips along a
plurality of intersecting planned dividing Ilines, and

having a surface protective tape affixed to a top surface



of the workpiece, the workpiece processing nethod
including: an affixing step of affixing an undersurface
side of the workpiece onto an expanding sheet having a
| arger size than the workpiece; a prelimnary expanding
step of expanding the expanding sheet after performng
the affixing step; a surface protective tape peeling step
of peeling the surface protective tape off the top
surface of the workpiece in a state in which the
expandi ng sheet iIs expanded while the prelimnary
expanding step is performed; and an expanding step of
expandi ng the expandi ng sheet by an anmount of expansion,
the amount of expansion being a value larger than an
anmount of expansion of the expanding sheet in the
prelimnary expanding step, after performng the surface
protective tape peeling step.

Preferably, the workpi ece processing nmethod further
i ncl udes a sandwi ching step of sandw ching the expanding
sheet by a pair of first sandw ching means opposed to
each other with the workpiece interposed between the pair
of the first sandwi ching neans in a first direction and
sandwi ching the expanding sheet by a pair of second
sandwi ching mneans opposed to each other wth the
wor kpi ece interposed between the pair of the second

sandwi ching neans in a second direction orthogonal to the
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first direction, in which the prelimnary expanding step
and the expanding step expand the expanding sheet by
noving the pair of the first sandw ching neans such that
the pair of the first sandw ching neans is separated from
each other, and noving the pair of the second sandw chi ng
nmeans such that the pair of the second sandw chi ng neans
I's separated fromeach ot her

Preferably, in the surface protective tape peeling
step, a peeling direction of peeling off the surface
protective tape is set to be a direction different from
an extending direction of the planned dividing |ines.

According to the present invention, the surface
protective tape can be peeled off the top surface of the
wafer while a tension is applied to the expandi ng sheet.
It is thereby possible to prevent chips from conmng into
contact with each other and being danaged. When the
expanding step is thereafter performed, the expanding
sheet is expanded by an anount of expansion which anount
is a value larger than that at the tine of the
prelimnary expanding step. Thus, sufficient intervals
can be forned between <chips, and the <chips can be
transported snoothly.

In addition, in the prelimnary expanding step and

the expanding step, the expanding sheet is expanded by



noving the pair of first sandw ching nmeans such that the
pair of first sandw ching neans is separated from each
other, and noving the pair of second sandw ching means
such that the pair of second sandw ching neans is
separated from each other. The expanding sheet can
t herefore be expanded sufficiently.

Further, when the surface protective tape peeling
step is perforned, the peeling direction of peeling off
the surface protective tape is set to be a direction
different from the extending direction of the planned
dividing lines. Thus, the surface protective tape can be
peel ed off efficiently without a force at the tine of
peeling the surface protective tape off the top surface
of the wafer greatly acting in the extending direction of
the planned dividing lines, and the chips can be
prevented from comng into contact with each other and
bei ng damaged.

The above and other obj ect s, features and
advantages of the present invention and the nanner of
realizing them wll becone nore apparent, and the
invention itself will best be understood from a study of
the following description and appended <clains wth
reference to the attached drawi ngs showing a preferred

enbodi nent of the invention.



BRI EF DESCRI PTI ON OF THE DRAW NGS

FI G 1 is a perspective view depicting a
configuration of an expandi ng appar at us;

FIG 2 is an exploded perspective view depicting
the configuration of the expandi ng apparatus;

FI G 3A is a perspective view depicting a
configuration of tape holding neans of a peeling unit;

FI G 3B is a perspective view depicting a
configuration of bending roller noving neans of the
peeling unit;

FI G 3C is a perspective view depicting a
configuration of peeling starting point portion formng
nmeans of the peeling unit;

FIG 4 is a sectional view depicting a sheet
feeding step and a workpi ece carrying-in step;

FIG 5 is a sectional view depicting a workpiece
facing step;

FIG 6 is a plan view depicting a sandw ching step;

FIG 7 is a sectional view depicting a prelimnary
expanding step in a first direction;

FIG 8 is a sectional view depicting a prelimnary
expanding step in a second direction;

FIG 9 is a sectional view depicting an affixing

st ep;



FIG 10 is a sectional view depicting a workpiece
transferring step;

FIG 11 is a sectional view depicting a prelimnary
expandi ng step;

FIG 12 is a sectional view depicting a state in
which an end needle-shaped nenber is brought into
proximty to a workpiece in a surface protective tape
peel i ng step;

FIG 13 is a sectional view depicting a state in
which the end needl e-shaped nenber is butted against a
circunferential edge side of a surface protective tape
affixed to the workpiece in the surface protective tape
peel i ng step;

FIG 14 is a sectional view depicting a state in
which a high-pressure air is jetted from an air nozzle
toward a part where the surface protective tape is peeled
off the workpiece in the surface protective tape peeling
st ep;

FIG 15 is a sectional view depicting a state in
which a bending roller is noved and brought into contact
with the surface protective tape in the surface
protective tape peeling step;

FIG 16 is a sectional view depicting a state in

which the surface protective tape is conpletely peeled



off the workpiece, and the surface protective tape is
sucked and held by the lower surface of a holding plate
in the surface protective tape peeling step;

FIG 17 is a plan view of assistance in explaining
a peeling direction of the surface protective tape in the
surface protective tape peeling step;

FIG 18 is a sectional view depicting an expandi ng
step in the first direction;

FIG 19 is a sectional view depicting an expandi ng
step in the second direction;

FIG 20 is a sectional view depicting a frane
positioni ng step;

FIG 21 is a sectional view depicting a frane
affi xing step;

FIG 22 is a sectional view depicting a sheet
cutting step; and

FIG 23 is a sectional view depicting a carrying-

out step.

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT
1 Expandi ng Appar at us
An expandi ng apparatus 1 depicted in FIG 1 is an
exanpl e of an expandi ng apparatus capabl e of expandi ng an

expandi ng sheet 8 affixed to a workpiece. The expanding



apparatus 1 is of a three-layer structure. The expandi ng
apparatus 1 includes: an apparatus base 100a extending in
a first direction in a first layer part; an apparatus
base 100b extending in the first direction in a second
| ayer part; and a pair of guide bases 103 extending in
the first directionin a third layer part. An opening 101
for communicating with the apparatus base 100a side is
formed in a central part of the apparatus base 100b.
GQuide rails 104 extending in the first direction are laid
on the pair of guide bases 103, individually. An annular
frame supply unit 4 for housing a plurality of annular
frames 2 having an opening 3 depicted in FIG 2 in a
center thereof is coupled to rearward sides in the first
di rection of the apparatus bases 100a and 100b.

The expanding apparatus 1 depicted in FIG 2
represents a state before each layer is coupled, and
represents a state before the annular frame supply unit 4
is coupled to the apparatus bases 100a and 100b. The
annul ar frame supply unit 4 includes, for exanple, a box-
shaped frame stocker 5 for stocking the annular franmes 2
in a stacked manner. A plurality of cylindrical nenbers
5a (three cylindrical nenbers 5a in the exanmple of FIG
2) in contact with inner circunferential surfaces of the

annular frames 2 are erected at substantially equal
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intervals within the frame stocker 5. A carriage 6 to
which a plurality of casters 7 are attached is coupled to
the frame stocker 5. The carriage 6 can be noved by
driving the casters 7 with the man power of a worker as a
power source, for exanple.

The apparatus base 100b is provided with: a feeding
reel 20 that feeds the expanding sheet 8 wound in a rol
shape; a winding reel 21 that winds the fed expanding
sheet 8; and expandi ng neans for expanding the expandi ng
sheet 8 between the feeding reel 20 and the wi nding ree
21. The expanding neans includes: a pair of first
sandwi ching neans 10A that are opposed to each other in
the first direction, and between which the workpiece
affixed to the expanding sheet 8 is interposed; and a
pair of second sandw ching neans 10B that are opposed to
each other in a second direction orthogonal to the first
di rection, and between which the workpiece is interposed.
The pair of guide bases 103 incl udes hol ding neans 40 for
hol di ng the workpiece, a peeling unit 50 that peels off a
surface protective tape affixed to the workpiece, and
frame holding nmeans 60 for holding the annular frame 2.
The apparatus base 100a is provided with: an affixing
roller 30 that is disposed on the dowward side of the

expandi ng sheet 8 expanded by the expanding neans, and
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affi xes the expanding sheet 8 to the workpiece held by
the holding neans 40; releasing neans 31 for holding the
wor kpi ece via the expanding sheet 8 expanded by the
expandi ng nmeans; frame affixing rollers 33a and 33b that
are disposed on the downward side of the expandi ng sheet
8 to which the workpiece is affixed, and affixes the
expandi ng sheet 8 to an annular frame 2 held by the frame
hol ding nmeans 60; cutting nmeans 34 that is disposed on
the downward side of the expanding sheet 8 to which the
wor kpiece is affixed, and cuts the expanding sheet 8
along the annular frame 2 held by the frame hol ding neans
60; and dividing neans 35 for dividing the workpiece into
i ndividual chips by applying an external force to the
wor kpi ece.

In the first layer depicted in FIG 2, the affixing
roller 30, the releasing neans 31, the franme affixing
rollers 33a and 33b, the cutting neans 34, and the
di viding neans 35 are arranged so as to be novable in the
first direction by first direction feeding nmeans 37 on
the apparatus base 100a. The first direction feeding
means 37 includes: a ball screw 370 extending in the
first direction; a notor 371 connected to an end portion
of the ball screw 370; a pair of guide rails 372

extending in parallel with the ball screw 370; and a
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novable base 373 horizontally novable in the first
direction. A fixed base 32 and second direction feeding
neans 38 are arranged on the novable base 373. One
surface of the novable base 373 is in sliding contact
with the pair of guide rails 372. The ball screw 370 is
screwed into a nut formed on the novable base 373. Wen
the ball screw 370 is rotated by being driven by the
nmotor 371, the novable base 373 is noved in the first
direction while guided by the guide rails 372, and is
thus able to nove the affixing roller 30, the releasing
neans 31, the frane affixing rollers 33a and 33b, the
cutting neans 34, and the dividing neans 35 in the first
di rection.

The frame affixing rollers 33a and 33b, the cutting
neans 34, and the dividing nmeans 35 are disposed so as to
be further novable in the second direction by the second
direction feeding neans 38 on the novable base 373. The
second direction feeding neans 38 includes: a ball screw
380 extending in the second direction; a notor 381
connected to an end portion of the ball screw 380; a pair
of guide rails 382 extending in parallel with the ball
screw 380; and a novabl e base 383 horizontally novable in
the second direction. A rotary table 36 is disposed on

t he novabl e base 383. One surface of the novabl e base 383
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is in sliding contact with the pair of guide rails 382.
The ball screw 380 is screwed into a nut fornmed on a
central portion of the novable base 383. Wen the bal
screw 380 is rotated by being driven by the notor 381,
the novable base 383 is noved in the second direction
whil e guided by the guide rails 382, and is thus able to
nove the frame affixing rollers 33a and 33b, the cutting
neans 34, and the dividing neans 35 in the second
di rection.

The affixing roller 30 is provided to an upper
surface of the fixed base 32 fixed on the novable base
373. The affixing roller 30 extends in the second
direction orthogonal to the first direction. The affixing
roller 30 is supported by a supporting portion 300 so as
to be rotatable about a shaft portion 301 having an axis
in the second direction. In addition, the affixing roller
30 can be raised and lowered by a raising and |owering
mechani sm formed by an air cylinder 302 and a piston 303,
for exanple.

The releasing neans 31 is disposed in the vicinity
of the affixing roller 30 and on the upper surface of the
fixed base 32. The releasing nmeans 31 includes a
rel easing table 311 that sucks and holds the workpiece.

The releasing table 311 is connected wth a suction
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source, which is not depicted, so that the releasing
table 311 can suck and hold the workpiece on an upper
surface of the releasing table 311. A raising and
| onering nechanism formed by an air cylinder 312 and a
pi ston 313, for exanple, is connected to a |ower portion
of the releasing table 311, so that the raising and
| owering mechanism can raise and lower the releasing
tabl e 311

The frame affixing rollers 33a and 33b are pressing
rollers that press the expanding sheet 8 against the
annul ar frane 2, and are rotatable about a shaft portion.
The cutting neans 34 is disposed between the frane
affixing rollers 33a and 33b. The cutting neans 34 is,
for exanple, a cutter, and is rotatable about a shaft
portion. The frame affixing rollers 33a and 33b and the
cutting nmeans 34 can be raised and lowered by a raising
and |owering nechanism formed by an air cylinder and a
pi ston, for exanple. The frame affixing rollers 33a and
33b and the cutting neans 34 are disposed on the rotary
table 36. The frame affixing rollers 33a and 33b and the
cutting nmeans 34 can be nmade to go around along the
annular franme 2, for exanple, by rotating the rotary
tabl e 36. I ncidentally, the nunber of frame affixing

rollers 33a and 33b and cutting neans 34 is not limted
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to that of the configuration depicted in the present
enbodi nent .

The dividing nmeans 35 includes a squeegee 350 that
Is provided to a central portion of the rotary table 36
and which extends in the second direction orthogonal to
the first direction. A slit 351 connected to a suction
source is formed in the squeegee 350. The squeegee 350
can be raised and lowered by a raising and |owering
nmechani sm fornmed by an air cylinder 352 and a piston 353,
for exanple. When the rotary table 36 rotates by 90
degrees, for exanple, the extending direction of the
squeegee 350 can be aligned with each of planned dividing
lines of the workpiece which planned dividing lines are
oriented in the first direction and planned dividing
lines of the workpiece which planned dividing lines are
oriented in the second direction. The dividing neans 35
can divide the workpiece into individual chips by sucking
the planned dividing lines of the workpiece by the
squeegee 350 through the slit 351.

A configuration of the second layer will next be
descri bed. The feeding reel 20 is disposed on the
rearward side in the first direction of the apparatus
base 100b. The winding reel 21 is disposed on the forward

side in the first direction of the apparatus base 100b
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The feeding reel 20 is wound with the expanding sheet 8
in a roll shape. A feeding roller 22 that feeds the
expandi ng sheet 8 in the first direction fromthe feeding
reel 20 is disposed on the downward side of the feeding
reel 20. The winding reel 21 is wound with the expandi ng
sheet 8 in a roll shape, the expanding sheet 8 being fed
fromthe feeding reel 20. D sposed bel ow the w nding reel
21 are drawing-in rollers 23 and 24 that draw in the
expanding sheet 8 fed in the first direction by the
feeding roller 22 to make the winding reel 21 wind the
expandi ng sheet 8.

The pair of first sandwching neans 10A each
includes: a rectangular parallelepipedic |ower side
sandwi chi ng portion 110 extending in the second
direction; an arm portion 111 having a substantially L-
shaped section, the arm portion 111 having one end
coupled to the lower side sandw ching portion 110; an
upper side sandw ching portion 120 extending in parallel
with the |ower side sandwi ching portion 110; an arm
portion 121 having a substantially L-shaped section, the
arm portion 121 having one end coupled to the upper side
sandwi ching portion 120; a novable base 13a disposed so
as to be novable along a recessed portion 102a forned in

an upper surface of the apparatus base 100b; and first

17



direction noving neans 14a for noving the pair of first
sandwi ching nmeans 10A in directions of separating the
pair of first sandw ching nmeans 10A from each other in
the first direction. A plurality of rollers 113 are
di sposed so as to be aligned in a direction parallel with
the second direction on an upper surface side of the
| oner side sandw ching portion 110. The plurality of
rollers 113 are rotatable about a rotation axis parallel
with the first direction. The plurality of rollers 113
are fitted in a state in which approximately half of an
outer circunferential surface of each of the plurality of
rollers 113 projects from the upper surface of the |ower
si de sandwi ching portion 110. In addition, a plurality of
rollers (not depicted) are disposed on a |ower surface
side of the upper side sandw ching portion 120 of each of
the first sandw ching neans 10A so as to be aligned in a
direction parallel wth the second direction. The
plurality of rollers disposed on the |ower surface side
of the upper side sandw ching portion 120 are rotatable
about a rotation axis parallel with the first direction

and are fitted in a state in which approximately half of
an outer circunferential surface of each of the plurality
of rollers projects from the |ower surface of the upper

si de sandw chi ng portion 120.
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The pair of second sandwi ching mneans 10B each
I ncl udes: a rectangular parallelepipedic |ower side
sandwi ching portion 110 extending in the first direction;
an arm portion 112 that has an end portion coupled to the
| ower side sandwi ching portion 110, and extends in the
second direction; an upper side sandw ching portion 120
extending in parallel with the lower side sandw ching
portion 110; an arm portion 122 that has one end coupl ed
to the upper side sandw ching portion 120, and extends in
parallel with the arm portion 112; a novable base 13b
di sposed so as to be novable along a recessed portion
102b formed in the upper surface of the apparatus base
100b; and second direction noving neans 14b for noving
the pair of second sandw ching neans 10B in directions of
separating the pair of second sandw ching neans 10B from
each other in the second direction. A plurality of
rollers 113 are disposed so as to be aligned in a
direction parallel with the first direction on an upper
surface side of the lower side sandw ching portion 110.
The plurality of rollers 113 are rotatable about a
rotation axis parallel with the second direction. The
plurality of rollers 113 are fitted in a state in which
approximately half of an outer circunferential surface of

each of the plurality of rollers 113 projects from the
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upper surface of the |ower side sandw ching portion 110.
In addition, a plurality of rollers (not depicted) are
di sposed on a |ower surface side of the wupper side
sandwi chi ng portion 120 of each of the second sandw ching
means 10B so as to be aligned in a direction parallel
with the first direction. The plurality of rollers
di sposed on the |ower surface side of the upper side
sandwi ching portion 120 are rotatable about a rotation
axis parallel wth the second direction, and are fitted
in a state in which approximately half of an outer
circunferential surface of each of the plurality of
rollers projects fromthe |ower surface of the upper side
sandwi chi ng portion 120.

The first direction noving neans 14a includes: a
ball screw 140 extending in the first direction; a
bearing portion 141 rotatably supporting one end of the
ball screw 140; and a notor 142 connected to another end
of the ball screw 140; the ball screw 140, the bearing
portion 141, and the notor 142 being individually
provi ded to the apparatus base 100b. The second direction
novi ng nmeans 14b includes: a ball screw 140 extending in
the second direction; a bearing portion 141 rotatably
supporting one end of the ball screw 140; and a notor 142

connected to another end of the ball screw 140; the bal
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screw 140, the bearing portion 141, and the notor 142
being individually provided to the apparatus base 100b.

A configuration of the third layer wll next be
descri bed. The frane holding nmeans 60 is disposed on the
rearward side in the first direction of the pair of guide
bases 103. The franme holding neans 60 includes a frane
hol ding portion 61 in a shape of a circular plate, the
frame holding portion 61 holding an annular franme 2. A
raising and lowering portion 600 that vertically raises
and |l owers the whole of the frame holding portion 61 is
connected to the franme holding portion 61. The raising
and lowering portion 600 is a raising and |owering
mechani sm having an air cylinder and a piston, or a notor
and a guide rail, for exanple. The raising and |owering
portion 600 is connected to a running portion 601 having
a substantially L-shaped section. An opening 602 is
formed in the running portion 601. The raising and
| owering portion 600 vertically noves in such an opening
602 to raise and |lower the frame holding portion 61. The
running portion 601 can run in the first direction along
the pair of guide rails 104. The franme hol ding neans 60
can nove to the upward side of the annular frame supply
unit 4, enter the inside of the frane stocker 5, and

carry out and carry in an annular frane 2.
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The holding neans 40 is disposed on the forward
side in the first direction of the pair of guide bases
103. The holding neans 40 includes: a holding table 41
that has a holding surface 41a for hol ding the workpiece;
a rotary table 42 that rotates the holding table 41; a
base 43 that supports the holding table 41 and the rotary
table 42 from below, a rotary shaft 44 that is passed
through the base 43, and inverts the holding surface 4la
of the holding table 41; and a gate type supporting
portion 45 that rotatably supports end portions of the
rotary shaft 44. A raising and |owering portion 400 is
connected to the supporting portion 45. The raising and
| owering portion 400 is a raising and |owering nechanism
having an air cylinder and a piston, or a notor and a
guide rail, for exanple. The raising and | owering portion
400 is connected to a running portion 401 having a
substantially L-shaped section. Though not depicted, an
opening is fornmed in the running portion 401. The raising
and |owering portion 400 can vertically nove in such an
opening to raise and |l ower the holding table 41.

The peeling unit 50 is disposed between the hol di ng
nmeans 40 and the frame hol ding neans 60. The peeling unit
50 is a tape peeling unit for peeling off the surface

protective tape affixed to the workpiece. The peeling
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unit 50 includes: tape hol ding nmeans 50A depicted in FIG
3A for holding the surface protective tape; bending
roller noving neans 50B depicted in FIG 3B for bending
the surface protective tape peeled off the workpiece; and
peeling starting point portion form ng nmeans 50C depicted
in FIG 3C for formng a peeling starting point of the
surface protective tape peeled off the workpiece. The
three nmeans are housed in a frane body 500, for exanple.
The downward side of the frame body 500 is opened. A
raising and lowering portion 501 is connected to the
frame body 500. The raising and | owering portion 501 is a
rai sing and | owering nmechani sm having an air cylinder and
a piston, or a notor and a guide rail, for exanple. The
raising and Ilowering portion 501 is connected to a
running portion 502 having a substantially L-shaped
section. An opening 503 is forned in the running portion
502. In such an opening 503, the raising and |owering
portion 501 can raise and |lower the whole of the frane
body 500.

As depicted in FIG 3A the tape hol di ng neans 50A
includes: a first air cylinder 5l1la; a holding base 52
supported by a shaft 510a that is driven by the first air
cylinder 5la and extends in a vertical direction; a

second air cylinder 51b erected on an upper surface of
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the holding base 52; a holding plate 53 supported by a
shaft (not depicted) that penetrates from the second air
cylinder 51b to a |ower surface side of the holding base
52 and is capable of advancing and retreating by being
driven by the second air cylinder 51b; a third air
cylinder 51c that is disposed on the holding base 52, and
hori zontal |y advances and retreats a shaft 510c having a
sandwi ching piece 511 at an end portion thereof and
capable of advancing and retreating in a horizontal
direction; and an sandw ching piece 512 disposed on the
| oner surface side of the holding base 52 and at a
posi tion opposed to the sandw ching piece 511.

The holding plate 53 has an inside forned so as to
be hollow. A large nunber of fine pores not depicted are
provided in an entire |ower surface of the holding plate
53. The inside of the holding plate 53 can be sucked via
the inside of the shaft coupling the second air cylinder
51b and the holding plate 53 to each other, and a
negati ve pressure can be generated on the |lower surface
of the holding plate 53 via the fine pores.

The holding base 52 is configured to be able to
nove vertically together with the shaft 510a, which is
driven by the first air cylinder 5la so as to be able to

advance and retreat. The holding base 52 is further
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rotatable in the horizontal direction about the shaft
510a, as indicated by an arrowin FIG 3A

As depicted in FIG 3B, the bending roller noving
neans 50B is fornmed by a supporting frane 54 having a
gate shape. The supporting frame 54 includes: colum
portions 540 and 540a arranged side by side at an
interval from each other; a supporting portion 541
coupled to lower ends of the colum portions 540 and
540a; and a bending roller 55 noved along a guiding hole
542 of the supporting portion 541 by a driving nechanism
(not depicted) included within the supporting portion 541.
The bending roller 55 is rotatable about an axial center
in a longitudinal direction. The length of the bending
roller 55 is at least longer than the dianeter of the
protective tape affixed to the workpi ece.

As depicted in FIG 3C, the peeling starting point
portion formng means 50C includes: a fourth air cylinder
51d; a shaft 510d that extends from the fourth air
cylinder 51d and is capable of advancing and retreating,
and whose position in a height direction can be finely
adj usted; an arm nmenber 56; an end nenber 57 provided to
an end of the arm nenber 56; an end needl e-shaped nenber
58 attached to the end nenber 57; and an air nozzle 59.

The end nmenber 57 is configured to be vertically novable.
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An end portion of the end needl e-shaped nenber 58 can be
pl aced at a height of the protective tape affixed to the
wor kpi ece by adjusting the height position of the end
menber 57. In addition, the air nozzle 59 is supplied
with a high-pressure air via the fourth air cylinder 51d
and the shaft 510d, and is configured to be able to jet
the hi gh-pressure air as required.
2 Processing Method

Description wll next be made of a nethod of
processing the workpiece having the surface protective
tape affixed to the top surface thereof by using the
above-descri bed expanding apparatus 1. The workpiece to
which the present invention is applied is a workpiece
having division starting points (for exanple, a nodified
| ayer) formed along a plurality of intersecting planned
dividing lines, and having a surface protective tape
affixed to a top surface of the workpiece, or a workpiece
divided into individual chips along intersecting planned
dividing lines, and having a surface protective tape
affixed to a top surface of the workpiece.
(1) Sheet Feeding Step

As depicted in FIG 4, the expanding sheet 8 wound
in a roll shape is fed in the first direction from the

feeding reel 20 on one end side by the feeding roller 22,
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and the fed expanding sheet 8 is drawn in by the draw ng-
in rollers 23 and 24, and wound by the w nding reel 21.
At this tinme, the upper surface of the fed expanding
sheet 8, the upper surface being exposed upward, is an
adhesive surface 8a having an adhesion property.
Incidentally, a material for the expanding sheet 8 used
in the present enbodinent is not particularly limted.
However, for exanple, an expandi ng sheet is used which is
formed by | am nating an adhesive |ayer to a base materi al
| ayer such as pol yolefin, polyvinyl chloride, or the Ilike.
(2) Workpiece Carrying-In Step

A wafer Wis carried into the holding neans 40.
The wafer Wis an exanple of the workpiece. The wafer W
has devices formed in respective regions denmarcated by a
plurality of intersecting planned dividing lines in a top
surface Wa of the wafer W A surface protective tape T
for protecting the devices is affixed to the top surface
WA of the wafer W An undersurface on an opposite side
fromthe top surface W is an affixing surface W to be
affixed to the expanding sheet 8 in an affixing step to
be described later. The wafer W depicted in the present
enbodi nrent has a nodified layer inside the wafer W the
nodi fied layer being fornmed along the planned dividing

lines by irradiation with a |aser beam for exanple. The
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wafer Wis thinned in a grinding apparatus, for exanple,
and is divided into individual chips wth the nodified
| ayer as a starting point.

The wafer Wis carried into the holding neans 40 by
a robot hand 70, for exanple. The robot hand 70 hol ds the
affixing surface W of the wafer W and noves to the
upward side of the holding neans 40. At this tine, the
holding neans 40 preferably waits wth the holding
surface 41a of the holding table 41 oriented upward. This
enabl es the robot hand 70 to carry the wafer Wonto the
holding table 41 directly without inverting the wafer W
after conpletion of grinding and cleaning. Therefore, a
risk of damage to the wafer Win a state of having been
di vi ded into i ndi vi dual chi ps can be r educed.
Incidentally, a worker may directly carry the wafer W
onto the holding table 41.
(3) Workpiece Facing Step

As depicted in FIG 5, the wafer Wis held by the
hol ding nmeans 40, and the affixing surface W of the
wafer W is faced to the adhesive surface 8a of the
expanding sheet 8 fed in the sheet feeding step.
Specifically, in a state in which the holding surface 4la
of the holding table 41 holds the top surface WA side of

the wafer W the rotary shaft 44 depicted in FIG 2
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rotates to invert the holding surface 4la of the hol ding
table 41 and expose the affixing surface Wb of the wafer
W downwar d. Next, the holding neans 40 is noved to a
desired position by running of the running portion 401,
then positions the affixing surface Wb of the wafer W at
a position approxinmately a few nm above the expanding
sheet 8 by lowering the holding table 41 by the raising
and |owering portion 400, and faces the affixing surface
W of the wafer W to the adhesive surface 8a of the
expandi ng sheet 8. Incidentally, the holding neans 40 may
nove to a desired position wi thout inverting the holding
table 41, then invert the holding table 41, and position
the affixing surface Wb of the wafer W at a position
approximately a few mm above the expandi ng sheet 8.
(4) Sandwi ching Step

After the workpiece facing step is perforned, as
depicted in FIG 6, the expanding sheet 8 is sandw ched
by the pair of first sandw ching neans 10A opposed to
each other with the wafer W interposed therebetween in
the first direction, and the expanding sheet 8 s
sandwi ched by the pair of second sandw ching neans 10B
opposed to each other wth the wafer W interposed
t herebetween in the second direction orthogonal to the

first direction. First, the two first direction noving
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means 1l4a are actuated to nove the novable bases 13a
horizontally in the first direction such that the pair of
first sandw ching nmeans 10A approaches each other. In
addition, the two second direction noving neans 14b are
actuated to nove the novable bases 13b horizontally in
the second direction such that the pair of second
sandw chi ng neans 10B approaches each other. The pair of
first sandwiching nmeans 10A and the pair of second
sandwi ching neans 10B are thus made to approach each
ot her.

At this time, the expanding sheet 8 extending in
the first direction is positioned between each | ower side
sandwi ching portion 110 and each upper side sandw ching
portion 120 depicted in FIG 2 in the pair of first
sandwi ching neans 10A and the pair of second sandw ching
means 10B. Next, each |ower side sandw ching portion 110
Is raised by a raising and |owering mechanism and each
upper side sandwiching portion 120 is Ilowered by a
rai sing and |owering mechani sm The rollers 113 of the
| oner side sandwiching portions 110 press the |ower
surface of the expanding sheet 8, and rollers 123
depicted in FIG 7 of the upper side sandw ching portion
120 press the upper surface of the expanding sheet 8. The

upper and |ower surfaces of the expanding sheet 8 are
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t her eby sandw ched.
(5) Advance Expandi ng Step

When a flexure has occurred in the expanding sheet
8 in the first direction before the affixing step is
perfornmed after the sandwiching step is perforned, the
flexure of the expanding sheet 8 is elimnated by
expandi ng the expanding sheet 8 in the first direction,
as depicted in FIG 7. Specifically, the pair of first
sandwi ching neans 10A is noved so as to be separated from
each other in a state in which the pair of first
sandwi ching neans 10A sandw ches the upper and |ower
surfaces of the expanding sheet 8 That is, the two first
direction noving neans 14a depicted in FIG 6 are
actuated to nove the pair of first sandw ching neans 10A
horizontally in the first direction such that the pair of
first sandw ching neans 10A is separated from each ot her
Thus, the pair of first sandw ching neans 10A each pulls
the expanding sheet 8 toward the outside, the expanding
sheet 8 being sandw ched by the rollers 113 of each | ower
si de sandwi ching portion 110 and the rollers 123 of each
upper side sandw ching portion 120. As a result, the
expandi ng sheet 8 is expanded in the first direction, and
therefore the flexure is elimnated.

Next, when a flexure has occurred in the expanding
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sheet 8 in the second direction, the flexure of the
expanding sheet 8 is elimnated by expanding the
expandi ng sheet 8 in the second direction, as depicted in
FIG 8. The pair of second sandw ching neans 10B i s noved
so as to be separated from each other in a state in which
the pair of second sandw ching nmeans 10B sandw ches the
upper and |ower surfaces of the expanding sheet 8. That
is, the two second direction noving nmeans 14b depicted in
FI G 6 are actuated to nove the pair of second
sandwi ching neans 10B horizontally in the second
direction such that the pair of second sandw ching mneans
10B is separated from each other. Thus, the pair of
second sandw ching neans 10B each pulls the expanding
sheet 8 toward the outside, the expanding sheet 8 being
sandw ched between the rollers 113 of each |ower side
sandwi ching portion 110 and the rollers 123 of each upper
side sandw ching portion 120. As a result, the expanding
sheet 8 is expanded in the second direction, and
therefore the flexure is elimnated.

In the present enbodinent, the advance expanding
step in the second direction is perforned after the
advance expanding step in the first direction is
performed. However, without being limted to this case,

t he advance expanding step in the first direction and the
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advance expanding step in the second direction may be
perfornmed sinultaneously, or the expanding sheet 8 nay be
expanded in the first direction after the expandi ng sheet
8 iIs expanded in the second direction. An anmount of
expansi on of the expanding sheet 8 in the first direction
and an anount of expansion of the expanding sheet 8 in
the second direction may be equal to each other, or my
be different from each other. O course, the anmount of
expansi on of the expanding sheet 8 in the first direction
and the anount of expansion of the expanding sheet 8 in
the second direction are preferably set as appropriate
according to degrees of flexure of the expandi ng sheet 8.
(6) Affixing Step

After the sandw ching step is perforned (after the
advance expanding step in the case where the advance
expanding step is perforned), the wundersurface side
(affixing surface W side) of the wafer Wis affixed onto
the expanding sheet 8, which has a larger size than the
wafer W as depicted in FIG 9. Specifically, the
affixing roller 30 is brought into contact with the | ower
surface of the expanding sheet 8 by raising the piston
303 in the air cylinder 302. Next, the |lower surface of
the expanding sheet 8 is pressed upward while the

affixing roller 30 is rotated, and the novable base 373
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is nmoved in the first direction by the first direction
feeding nmeans 37 depicted in FIG 2 to roll the affixing
roller 30. As pressing of the rolling affixing roller 30
is perfornmed, the expanding sheet 8 is pressed to the
affixing surface W of the wafer W and thereby the
adhesi ve surface 8a of the expanding sheet 8 is affixed
to the whole of the affixing surface Wo. Thereafter, the
affixing roller 30 is retracted from the expandi ng sheet
8 by lowering the piston 303 in the air cylinder 302. At
this tinme, the upper and |ower surfaces of the expanding
sheet 8 are sandwi ched by the pair of first sandw ching
means 10A and the pair of second sandw ching neans 10B
depicted in FIG 8. This state is maintained until
conpl etion of a sheet cutting step to be described | ater.
(7) Workpiece Transferring Step

After the affixing step is perforned, the wafer W
affixed to the expanding sheet 8 is released from the
hol di ng neans 40, as depicted in FIG 10. Specifically,
the first direction feeding neans 37 depicted in FIG 2
noves the novable base 373 in the first direction, and
thus noves the releasing table 311 in the first direction.
Next, the pistons 313 are raised in the air cylinders 312,
thereby raising the releasing table 311 and positioning

the releasing table 311 at a position opposed to the
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hol di ng nmeans 40. That is, the releasing table 311 cones
into contact with the affixing surface W side of the
wafer W held by the holding table 41 via the expanding
sheet 8. Thereafter, the holding table 41 rel eases the
suction of the wafer W and the releasing table 311 sucks
and holds the wafer W Danage to the wafer W can be
reduced by thus transferring the wafer Wfrom the hol di ng
table 41 to the releasing table 311.
(8) Prelimnary Expanding Step

After the affixing step is perforned, the expanding
sheet 8 is expanded prelimnarily, as depicted in FIG 11.
In a state in which the releasing table 311 sucks and
holds the wafer W for exanple, the tw first direction
nmovi ng neans 14a depicted in FIG 6 are actuated to nove
the pair of first sandw ching neans 10A horizontally in
the first direction such that the pair of first
sandwi chi ng neans 10A is separated from each other. Thus,
the pair of first sandw ching neans 10A each pulls the
expanding sheet 8 toward the outside. In addition,
together with the prelimnary expansion in the first
direction, in the state in which the releasing table 311
sucks and holds the wafer W the two second direction
novi ng neans 14b depicted in FIG 6 are actuated to nove

the pair of second sandw ching neans 10B horizontally in
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the second direction such that the pair of second
sandwi chi ng neans 10B is separated from each other. Thus,
the pair of second sandw ching neans 10B each pulls the
expanding sheet 8 toward the outside. A tension is
applied to the expanding sheet 8 stretched by the
prelimnary expansions in the first direction and the
second direction. Therefore, the expanding sheet 8 1is
securely affixed to the affixing surface W of the wafer
W and chips can be prevented frominterfering with each
other when the surface protective tape T is peeled off
the top surface Wa of the wafer W Incidentally, when the
wafer Wis not divided into individual chips, the wafer W
may be divided into individual chips in the prelimnary
expanding step. Even in this case, there is no fear of
adjacent chips C conmng into contact with each other
because the expandi ng sheet 8 is expanded i n advance.
(9) Surface Protective Tape Peeling Step

In a state in which the expanding sheet 8 is
expanded while the prelimnary expanding step is
performed, the surface protective tape T is peeled off
the top surface W of the wafer W by using the peeling
unit 50 depicted in FIG 2. First, as depicted in FIG 12,
the tape hol di ng neans 50A and the peeling starting point

portion formng neans 50C are noved to a position above
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the releasing table 311. At this tinme, a small outer
circunferential part of an outer circunferential edge
portion of the surface protective tape T affixed to the
wafer Wis positioned directly below a point of the end
needl e-shaped nenber 58 in the peeling starting point
portion formng nmeans 50C. Thereafter, the fourth air
cylinder 51d depicted in FIG 3Cis actuated to |ower the
poi nt of the end needl e-shaped nenber 58 to a position in
proximty to the outer circunferential edge portion of
the surface protective tape T.

The height of the point of the end needl e-shaped
menber 58 is finely adjusted according to the surface
hei ght of the surface protective tape T so that the point
of the end needl e-shaped nmenber 58 cones in proximty to
the outer circunferential part of the surface protective
tape T. As depicted in FIG 13, the point of the end
needl e-shaped nenber 58 is butted against the outer
circunferential part of the surface protective tape T by
slightly noving the tape holding neans 50A and the
peeling starting point portion form ng nmeans 50C | eftward
in FIG 12 in a state in which the point is in proximty
to the outer circunferential part of the surface
protective tape T. Incidentally, while the point of the

end needl e-shaped nenber 58 mnmay be butted from the
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outside in a circunferential direction of the surface
protective tape T as depicted in FIG 13, it is also
possible to butt the point of the end needle-shaped
menber 58 from above the outer circunferential part of
the surface protective tape T.

After the point of the end needl e-shaped nenber 58
abuts against the outer <circunferential part of the
surface protective tape T, the fourth air cylinder 51d is
actuated to raise the end needle-shaped nenber 58
slightly. A part of the outer circunferential part of the
surface protective tape T is thereby ©peeled off
excel lently.

After a part of the surface protective tape T is
peeled off, the end nenber 57 is raised, and a high-
pressure air is jetted from the air nozzle 59, as
depicted in FIG 14. Thus, the outer circunferential part
of the surface protective tape T is separated from the
point of the end needl e-shaped nenber 58, a peeled-off
region including the part peeled off previously in the
outer circunferential part of the surface protective tape
T is enlarged, and a peeling starting point portion TS
suitable for being sandw ched by the tape holding neans
50A is generated. Incidentally, the height of the hol ding

base 52 in the peeling starting point portion formng
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step is adjusted such that the peeling starting point
portion TS is housed between the sandw ching pieces 511
and 512 provided to the holding base 52 when the peeling
starting point portion TS is peeled off by the high-
pressure air from the air nozzle 59. Incidentally, the
above-descri bed end needle-shaped nenber 58 nmay be
further butted when the peeled-off region is enlarged by
jetting the high-pressure air by the air nozzle 59. The
peeling starting point portion TS is thus generated
suitably.

After the outer circunferential part of the surface
protective tape T is lifted by the high-pressure air
jetted fromthe air nozzle 59, the sandw ching piece 512
Is noved to the sandw ching piece 511 side by actuating
the third air cylinder 51c, and the peeled-off outer
circunferential part of the surface protective tape T is
sandwi ched by the sandwiching piece 511 and the
sandwi ching piece 512, as depicted in FIG 15. Then, the
whol e of the tape holding neans 50A is noved upward by
actuating the first air cylinder 5la to such a degree
that the bending roller 55 can be advanced to a position
bel ow t he sandwi chi ng pieces 511 and 512.

The tape hol di ng neans 50A is noved upward, and the

bending roller 55 is noved to the tape hol ding neans 50A
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side. Incidentally, the bending roller 55 proceeds wth
peeling while abutting against the adhesive surface side
of the surface protective tape T, the adhesive surface
side adhering to the wafer W Therefore, the bending
roller 55 is rotatable about an axial center in a
| ongi tudinal direction, and the surface of the bending
roller 55 is coated with a fluorocarbon resin so that the
adhesive surface of the surface protective tape T wth
whi ch adhesive surface the bending roller 55 is in
contact does not adhere to the bending roller 55. 1In the
present enbodi ment, the wafer Wis ground and forned into
the shape of a very thin plate. A small bendi ng angl e of
the surface protective tape T nmay cause cracking,
fracture, or the l|like of the wafer W at the tinme of
peeling off the surface protective tape T. The surface
protective tape T is preferably bent at an angle of 180
degrees if possible, or an angle close to 180 degrees.

As depicted in FIG 16, when the bending roller 55
is nmoved to another end portion on a leftward side in FIG
16 in the lower surface of the holding plate 53, the
surface protective tape T is conpletely peeled off the
top surface W of the wafer W The surface protective
tape T peeled off the top surface Wa of the wafer Wis

sucked and held by the holding plate 53. Then, the
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sandwi ching piece 512 is separated from the sandw ching
piece 511 by actuating the third air cylinder 51c, so
that the outer circunferential part of the surface
protective tape T is released. The surface protective
tape T is discarded into a waste contai ner, for exanple.
In the surface protective tape peeling step, as
depicted in FIG 17, a peeling direction of peeling off
the surface protective tape T is preferably set in a
direction different from the extending direction of
pl anned dividing lines S represented by dotted lines. The
direction different from the extending direction of the
pl anned dividing lines S neans a direction not orthogonal
to the extending direction of the planned dividing |ines
Sin the formof a lattice. In the exanple depicted in
FIG 17, as viewed in plan, an oblique direction
indicated by an arrow in FIG 17 with respect to the
extending direction of the planned dividing lines S in
the formof a lattice is set as the peeling direction.
When the above-described peeling unit 50 peels off
the surface protective tape T affixed to the wafer W the
releasing table 311 depicted in FIG 16, for exanple, is
rotated so that a position for butting the end needl e-
shaped nenber 58 is positioned on the outside in the

circunferential direction of the surface protective tape
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T in the set peeling direction depicted in FIG 17.
Peeling operation simlar to that described above is
thereafter performed. Specifically, the end needl e- shaped
menber 58 is butted from the peeling direction, the
peeling starting point portion TS is formed, and then the
bending roller 55 depicted in FIG 16 is noved to the
ot her end portion on the leftward side in FIG 16 in the
| oner surface of the holding plate 53 while the tape
hol ding neans 50A sandw ches the outer circunferenti al
part of the surface protective tape T. The surface
protective tape T is thereby conpletely peeled off the
top surface Wa of the wafer W At this time, no |arge
force is applied in the extending direction of the
pl anned dividing lines S. Therefore, adjacent chips C can
be prevented from comng into contact with each other
when the surface protective tape T is peeled off the top
surface W of the wafer W The surface protective tape
peeling step is thus conpleted.
(10) Expanding Step

After the surface protective tape peeling step is
performed, intervals are fornmed between individual chips
C by further expanding the expanding sheet 8 in the first
direction, as depicted in FIG 18. Specifically, the two

first direction noving nmeans 14a depicted in FIG 6 are
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actuated for an anobunt of expansion which amunt is a
val ue larger than an anmount of expansion of the expandi ng
sheet 8 in the prelimnary expanding step to nove the
pair of first sandw ching nmeans 10A horizontally in the
first direction such that the pair of first sandw ching
neans 10A is separated from each other. Thus, the pair of
first sandwi ching neans 10A each pulls the expanding
sheet 8 to the outside. As the expanding sheet 8 is
further expanded, intervals between adjacent chips C are
i ncreased, and sufficient intervals can be formed between
the chips C. Thus, adjacent chips C can be prevented from
comng into contact with each other when the wafer Wis
transport ed.

Next, as depicted in FIG 19, the expanding sheet 8
is further expanded in the second direction to form
intervals between the individual chips C  Specifically,
the two second direction noving nmeans 14b depicted in FIG
6 are actuated for an anount of expansion which amount is
a value larger than an anmount of expansion of the
expanding sheet 8 in the prelimnary expanding step to
nove the pair of second sandw ching neans 10B in the
second direction such that the pair of second sandw ching
neans 10B is separated from each other. Thus, the pair of

second sandw ching neans 10B each pulls the expanding
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sheet 8 to the outside. As the expanding sheet 8 is
further expanded, intervals between adjacent chips C are
w dened, and sufficient intervals can be forned between
the chips C. Thus, as in the expanding step in the first
di rection, adjacent chips C can be prevented from com ng
into contact wth each other when the wafer W is
transported. Incidentally, in the present enbodi nent, the
expanding step in the second direction is performed after
the expanding step in the first direction is perforned.
However, wthout being I|imted to this case, the
expanding step in the first direction and the expanding
step in the second direction may be per f or med
simul taneously, or the expansion in the first direction
may be perforned after the expansion in the second
di rection. In addition, the anmount of expansion of the
expanding sheet 8 in the first direction and the anount
of expansion of the expanding sheet 8 in the second
direction may be equal to each other, or may be different
from each ot her
(11) Undivided Region Dividing Step

Here, when there is an undivided region not divided
into individual chips C (region not divided with the
nodified layer as a starting point) in the wafer W

expanded in the first direction expanding step and the
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second direction expanding step, the undivided region is
divided into individual chips C by applying an external
force to the wafer Wby the dividing neans 35 depicted in
FIG 2. For exanple, when the wafer W has an undivi ded
region in the first direction, the extending direction of
the squeegee 350 is adjusted to the first direction by
rotating the rotary table 36, and the squeegee 350 is
positioned at a position corresponding to the undivided
region by noving the novable base 383 in the second
direction by the second direction feeding neans 38. Next,
the squeegee 350 is raised and brought into contact wth
the wafer Wvia the expanding sheet 8, and the wafer Wis
sucked through the slit 351. The wundivided region is
thereby divided into individual chips C I nci dental |y,
the undivided region dividing step is perforned at |east
before a franme affixing step
(12) Frane Positioning Step

After the first direction expanding step and the
second direction expanding step are perforned, the frane
holding nmeans 60 faces an annular frame 2 to the
expandi ng sheet 8, as depicted in FIG 20. First, the
frame hol ding means 60 sucks and holds an annular franme 2
housed in the frame stocker 5 depicted in FIG 2 by the

frame hol ding portion 61, carries out the annular franme 2,
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and noves the annular franme 2 to the upward side of the
expandi ng sheet 8. Next, in a state in which the pair of
first sandwiching nmeans 10A and the pair of second
sandwi ching neans 10B depicted in FIG 19 sandwich the
expanding sheet 8, the annular frame 2 is faced to the
adhesive surface 8a of the expanding sheet 8, and the
wafer Wis positioned on the inside of the opening 3 of
the annul ar frame 2.
(13) Frane Affixing Step

After the frame positioning step is performed, the
expanding sheet 8 is affixed to the annular frane 2
positioned so as to face the adhesive surface 8a of the
expandi ng sheet 8, as depicted in FIG 21. Specifically,
the frame affixing rollers 33a and 33b are raised by the
raising and |owering mnechanism so that the frane
affixing rollers 33a and 33b are brought into contact
with the lower surface of the expanding sheet 8. Next ,
the frame affixing rollers 33a and 33b press the | ower
surface of the expanding sheet 8 upward while the frane
affixing rollers 33a and 33b are rolled along the annul ar
frame 2 by at least one rotation of the rotary table 36
depicted in FIG 2. The adhesive surface 8a of the
expandi ng sheet 8 is thereby affixed to the annular frane

2. After the expanding sheet 8 is affixed to the annular
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frame 2, the frame affixing rollers 33a and 33b are
| onered and retracted fromthe expandi ng sheet 8.
(14) Sheet Cutting Step

After the frame affixing step is perforned, the
expanding sheet 8 is cut along the annular frame 2, as
depicted in FIG 22. Specifically, the cutting neans 34
Is raised and cut into the expanding sheet 8 by the
rai sing and |owering mechanism The cutting nmeans 34 is
nmoved circularly along the annular frame 2 by at |east
one rotation of the rotary table 36 depicted in FIG 2.
The expandi ng sheet 8 is thereby cut.
(15) Carrying-Qut Step

After the sheet cutting step is perfornmed, a frane
unit 9 is fornmed in which the wafer Wis affixed to the
annul ar frame 2 via the expanding sheet 8, as depicted in
FIG 23. Then, the frame holding neans 60 is raised in a
state of holding the frame unit 9. The frame hol ding
nmeans 60 thereby carries out the frame unit 9 from a
position P where the expanding sheet 8 is cut, and
transports the frame unit 9 for a next step (for exanple,
a nmounting step).

Thus, in the processing nmethod according to the
present invention, the surface protective tape peeling

step of peeling the surface protective tape T off the top
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surface WA of the wafer W is perforned in a state in
which the expanding sheet 8 1is expanded while the
prelimnary expanding step of expanding the expanding
sheet 8 is perfornmed after the affixing step is perforned.
Therefore, the surface protective tape T can be peeled
off the top surface Wa of the wafer Wwhile a tension is
applied to the expanding sheet 8. It is thereby possible
to prevent chips fromcomng into contact with each other
and bei ng damaged. Thereafter, the processing proceeds to
the expanding step, in which the expanding sheet 8 is
expanded by an anmount of expansion which anobunt is a
val ue larger than an anmount of expansion of the expandi ng
sheet 8 in the prelimnary expanding step. Thus,
sufficient intervals can be forned between the chips C
and the chips C can be transported snoothly.

In addition, in the present I nventi on, t he
sandwi ching step is performed to sandw ch the expanding
sheet 8 by the pair of first sandw ching means 10A
opposed to each other wth the wafer W interposed
t herebetween in the first direction, and sandwi ch the
expandi ng sheet 8 by the pair of second sandw chi ng neans
10B opposed to each other with the wafer W interposed
t herebetween in the second direction orthogonal to the

first direction. In the prelimnary expanding step and
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t he expanding step, the expanding sheet 8 is expanded by
noving the pair of first sandwi ching neans 10A
horizontally in the first direction such that the pair of
first sandw ching neans 10A is separated from each ot her
and noving the pair of second sandw ching neans 10B
horizontally in the second direction such that the pair
of second sandwi ching neans 10B is separated from each
other. The expanding sheet 8 can therefore be expanded
sufficiently.

Further, in the present invention, when the surface
protective tape peeling step is perforned, the peeling
direction of peeling off the surface protective tape T is
set to be a direction different from the extending
direction of the planned dividing lines S. Thus, a force
at the tinme of peeling the surface protective tape T off
the top surface Wa of the wafer Wdoes not greatly act in
the extending direction of the planned dividing lines S.
Thus, the surface protective tape T can be peeled off
efficiently, and the chips can be prevented from com ng
into contact with each other and bei ng damaged.

In the present enbodinent, description has been
made of a case where the pair of first sandw ching neans
10A and the pair of second sandw ching neans 10B of the

expandi ng apparatus 1 expand the expanding sheet 8 in the

49



first di rection and the second direction while
sandwi chi ng four sides of the expanding sheet 8. However,
there is no limtation to this case. The above-descri bed
advance expanding step, the above-described prelimnary
expanding step, and the above-described expanding step
may be performed by using a drum type expandi ng appar at us
di scl osed in Japanese Patent Laid-Open No. 2007-123658,
for exanple.

The present invention is not limted to the details
of the above described preferred enbodi ment. The scope of
the invention is defined by the appended clainms and all
changes and nodifications as fall within the equival ence
of the scope of the clains are therefore to be enbraced

by the invention.
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WHAT IS CLAIMED | S

1. A workpiece processing nethod of processing a
wor kpi ece having division starting points fornmed within
the workpiece along a plurality of intersecting planned
dividing lines, and having a surface protective tape
affixed to a top surface of the workpiece, or a workpiece
divided into individual chips along a plurality of
i ntersecting planned dividing |lines, and having a surface
protective tape affixed to a top surface of the workpiece,
t he wor kpi ece processing nmethod conpri sing:

an affixing step of affixing an undersurface side
of the workpiece onto an expandi ng sheet having a | arger
si ze than the workpi ece;

a prelimnary expanding step of expanding the
expandi ng sheet after perform ng the affixing step;

a surface protective tape peeling step of peeling
the surface protective tape off the top surface of the
workpiece in a state in which the expanding sheet is
expanded while the prelimnary expanding step is
performed; and

an expandi ng step of expandi ng the expandi ng sheet
by an anmount of expansion, the anount of expansion being
a value larger than an anmount of expansion of the

expandi ng sheet in the prelimnary expanding step, after
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perform ng the surface protective tape peeling step.

2. The wor kpi ece processing nethod according to
claim1, further conprising:

a sandw ching step of sandw ching the expanding
sheet by a pair of first sandw ching neans opposed to
each other with the workpiece interposed between the pair
of the first sandwi ching neans in a first direction and
sandwi ching the expanding sheet by a pair of second
sandwi ching neans opposed to each other wth the
wor kpi ece interposed between the pair of the second
sandwi ching neans in a second direction orthogonal to the
first direction,

wherein the prelimnary expanding step and the
expandi ng step expand the expanding sheet by noving the
pair of the first sandw ching neans such that the pair of
the first sandw ching neans is separated from each ot her
and noving the pair of the second sandw chi ng neans such
that the pair of the second sandwiching neans is
separated from each other

3. The workpi ece processing nethod according to
claim1l1, wherein

in the surface protective tape peeling step, a
peeling direction of peeling off the surface protective

tape is set to be a direction different from an extendi ng
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direction of the planned dividing |ines.
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