WAFER PROCESSI NG METHOD

BACKGROUND COF THE | NVENTI ON

Field of the Invention

The present invention relates to a wafer processing
met hod for dividing a wafer into a plurality of device
chi ps.

Description of the Related Art

In dividing a wafer formed of silicon, SiC,
sapphire, etc. into a plurality of device chips, a |laser
beam havi ng a transm ssi on wavel ength to the wafer is
focused inside the wafer to generate nulti photon
absorption, thereby locally nodifying the inside of the
wafer to forma nodified |ayer (nodified region) inside
the wafer (see Japanese Patent Lai d-Qpen Nos. 2005-223284
and 2006- 12902, for exanple). The nodified layer is
brittle as conpared with the other region of the wafer,
so that the wafer can be broken along the nodified | ayer
by sinply applying a small external force to the wafer,

t hus obtaining the plural device chips. For exanple, an
external force may be applied to the wafer by a nethod of
expandi ng an expandabl e di ci ng tape (expansion tape)

attached to the wafer or by a nethod of pressing a bl ade

agai nst each division line (street) fornmed on the wafer.



SUWARY OF THE | NVENTI ON

However, in the nmethod of expandi ng the expandabl e
dicing tape, there is a possibility that the amount of
expansion of the dicing tape may | ack and the wafer
cannot therefore be properly broken. Further, this method
Is not suitable for obtaining a large force. Accordingly,
there is a case that the wafer cannot be broken at al
dependi ng upon its kind. On the other hand, in the nethod
of pressing the bl ade agai nst each division line, a
sufficient force for breaking the wafer can be obtai ned.
However, in this nethod, the bl ade nust be pressed
against all of the division lines on the wafer, causing a
reduction in productivity.

It is therefore an object of the present invention
to provide a wafer processing nethod which can properly
di vide a wafer and can al so inprove the productivity of
devi ce chi ps.

In accordance wth an aspect of the present
i nvention, there is provided a wafer processing nethod
for dividing a wafer into a plurality of individua
device chips along a plurality of crossing division |ines,
the division lines being forned on a front side of the

wafer to thereby define a plurality of separate regions



where a plurality of devices are individually formed, the
devi ce chips individually corresponding to the devices.
The wafer processing nethod includes a nodified |ayer
formng step, a wafer supporting step, a tape expandi ng
step, and an air blowing step. The nodified | ayer form ng
step applies a | aser beam having a transm ssi on
wavel ength to the wafer along each division line so as to
focus the | aser beaminside the wafer, thereby formng a
nodi fied | ayer inside the wafer along each division |ine.
The wafer supporting step attaches an expandabl e dicing
tape to a back side of the wafer and nounts a periphera
portion of the dicing tape to an annular frane before or
after performng the nodified |layer form ng step. The
t ape expandi ng step expands the dicing tape attached to
the back side of the wafer. The air blow ng step bl ows
air against the wafer in the condition where the dicing
tape i s expanded, thereby dividing the wafer into the
i ndi vi dual device chips along each division |ine where
the nodified layer is formed and al so i ncreasing spaci ng
bet ween any adj acent ones of the device chips.

Preferably, the air blowing step is perforned by
using an air knife for blowing the air. Preferably, the
waf er processing nethod further includes a back grinding

step of grinding the back side of the wafer in the



condition where a protective nenber is attached to the
front side of the wafer, before perform ng the nodified
| ayer form ng step, thereby reducing a thickness of the
wafer to a predeterm ned thickness. Preferably, the air
bl owi ng step is started sinultaneously with the tape
expandi ng step.

In the wafer processing nethod according to the
present invention, the air is blown against the wafer in
the condition where the dicing tape attached to the back
side of the wafer is expanded. Accordingly, a force
produced by the expansion of the dicing tape and a force
produced by the blowing of the air can be used in
conmbi nation to thereby properly divide the wafer. Further,
in the wafer processing nethod according to the present
invention, the air is sinply bl own against the wafer in
the condition where the dicing tape is expanded. That is,
it is unnecessary to press a blade or the |ike against
all of the division Iines. Accordingly, the productivity
of the device chips can also be inproved. Thus, it is
possi bl e to provide a wafer processing nethod which can
properly divide the wafer and can al so i nprove the
productivity of the device chips.

Further, in the wafer processing nethod according

to the present invention, it IS unnecessary to press a
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bl ade or the like against each division line. Accordingly,
it is possible to suppress the possibility that the
devi ce chips may be damaged in dividing the wafer.
Further, in the wafer processing nethod according to the
present invention, the air is blown against the wafer in
the condition where the dicing tape is expanded.
Accordi ngly, when the wafer is divided into the device
chi ps, the spaci ng between any adjacent ones of the
devi ce chips can be increased. As a result, it is
possi bl e to suppress the possibility that the adjacent
devi ce chips may conme into contact with each other in a
subsequent step to cause damage to each device chip.

The above and ot her objects, features and
advant ages of the present invention and the manner of
realizing themw || becone nore apparent, and the
invention itself will best be understood froma study of
the follow ng description and appended clains with
reference to the attached drawi ngs showi ng a preferred

enbodi nent of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG 1 is a schematic perspective view of a wafer
and a protective nenber to be attached to the wafer;

FIG 2 is a schematic perspective view showi ng a



back grinding step according to a preferred enbodi nent of
the present invention;

FIG 3 is a schematic side view show ng the back
grinding step showmn in FIG 2;

FIG 4 is a schematic perspective view showi ng a
nodi fied | ayer form ng step according to the preferred
enbodi nent ;

FIG 5 is a partially sectional side view
schematically showi ng the nodified |layer form ng step
shown in FIG 4;

FIGS. 6A and 6B are schenmatic perspective views
showi ng a wafer supporting step according to the
preferred enbodi nent;

FIGS. 7A and 7B are partially sectional side views
schematical ly showi ng a tape expanding step according to
the preferred enbodi nent;

FIGS. 8A and 8B are partially sectional side views
schematically showing an air blow ng step according to
the preferred enbodi nent;

FIGS. 9A and 9B are schenmatic perspective views
showi ng a wafer supporting step according to a
nodi fication of the preferred enbodi nent;

FIGS. 10A and 10B are partially sectional side

views schematically show ng a tape expandi ng step



according to the nodification; and
FIGS. 11A and 11B are partially sectional side
views schematically showi ng an air bl ow ng step according

to the nodification.

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT
A preferred enbodi nent of a wafer processing nethod

according to the present invention will now be descri bed
with reference to the attached drawi ngs. The wafer
processi ng net hod according to the preferred enbodi nent
i ncludes a back grinding step (see FIGS. 2 and 3), a
nodi fied |ayer formng step (see FIGS. 4 and 5), a wafer
supporting step (see FIGS. 6A and 6B), a tape expandi ng
step (see FIGS. 7A and 7B), and an air blow ng step (see
FIGS. 8A and 8B). In the back grinding step, the back
side of a wafer is ground to thereby reduce the thickness
of the wafer to a predeterm ned thickness. 1In the
nodi fied | ayer form ng step, a | aser beam having a
transm ssion wavel ength to the wafer is applied to the
waf er al ong each division line in the condition where the
| aser beamis focused inside the wafer, thereby formng a
nodi fied | ayer inside the wafer along each division |line.
In the wafer supporting step, an expandabl e dicing tape

is attached to the back side of the wafer and the



peri pheral portion of the dicing tape is fixed to an
annul ar frame. In the tape expanding step, the dicing
tape attached to the back side of the wafer is expanded.
In the air blow ng step, air is blown against the wafer
in the condition where the dicing tape i s expanded,
wher eby the wafer can be divided into individual device
chi ps al ong each division |line where the nodified |ayer
is formed, and the spaci ng between any adjacent ones of
the device chips can also be increased. The wafer
processi ng net hod according to the preferred enbodi nent
w Il now be described in nore detail

FIG 1 is a schematic perspective view show ng a
wafer to be processed in the preferred enbodi nent. As
shown in FIG 1, a wafer 11 as a workpiece is a disk-
shaped nmenber forned of sapphire or SiC, for exanple. The
wafer 11 has a front side 1la and a back side 11b. The
front side 1lla of the wafer 11 is conposed of a centra
devi ce area and a peripheral narginal area surrounding
the device area. The device area is partitioned by a
plurality of crossing division |ines (streets) 13 to
thereby define a plurality of separate regions where a
plurality of devices 15 such as light-emtting diodes
(LEDs) are individually forned. The nmaterial, shape,

structure, etc. of the wafer 11 are not limted to those



menti oned above in the present invention. For exanple,

the wafer 11 may be formed of any arbitrary sem conductor,
ceramc, resin, netal, etc. Further, the arrangenent of
the division lines 13 and the kind of the devices 15, for
exanple, are not limted.

As shown in FIG 1, a protective nenber 21 is
previously attached to the front side 1la of the wafer 11.
The protective nmenber 21 nay be provided by a circular
menber having substantially the sane size as that of the
wafer 11, such as a tape (film, resin substrate, and
wafer of the same as or different fromthe wafer 11 in
kind. The protective nenber 21 has a first side 2la and a
second side 21b opposite to the first side 2la. An
adhesi ve | ayer (paste |ayer) having adherence to the
wafer 11 is formed on the first side 2la of the
protective nmenber 21. This adhesive layer is forned of
resin, for exanple. By bringing the first side 2la of the
protective nenber 21 into contact with the front side 1la
of the wafer 11, the protective nenber 21 can be attached
to the wafer 11. Since the protective nenber 21 is
attached to the front side 11la of the wafer 11 where the
devices 15 are forned, it is possible to prevent possible
damage to the devices 15 due to a load applied to the

wafer 11 in the follow ng back grinding step.



In the wafer processing nethod according to the
preferred enbodi nent, the back grinding step is first
performed in such a nmanner that the back side 11b of the
wafer 11 is ground, so as to reduce the thickness of the
wafer 11 to a predeterm ned thickness. FIG 2 is a
schemati c perspective view show ng the back grinding step,
and FIG 3 is a schematic side view show ng the back
grinding step. The back grinding step is performed by
using a grinding apparatus 2 shown in FIGS. 2 and 3.

The grindi ng apparatus 2 includes a chuck table 4
for holding the wafer 11 under suction. The chuck table 4
I's connected to a rotational drive source (not shown)
such as a notor. The chuck table 4 has a rotation axis
extendi ng substantially parallel to a vertical direction.
That is, the chuck table 4 is rotatable about its
vertical axis by the rotational drive source. Further, a
tabl e novi ng nechani sm (not shown) is provided bel ow the
chuck table 4, whereby the chuck table 4 is horizontally
novabl e by the table noving nechanism A part of the
upper surface of the chuck table 4 is formed as a hol di ng
surface 4a for holding the second side 21b of the
protective nenber 21 attached to the wafer 11 under
suction. The holding surface 4a is connected through a

suction passage (not shown) to a vacuum source (not
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shown), wherein the suction passage is formed inside the
chuck table 4. A vacuumis applied fromthe vacuum source
t hrough the suction passage to the hol ding surface 4a,
t hereby producing a suction force for holding the
protective nmenber 21 attached to the wafer 11 under
sucti on.

A grinding unit 6 is | ocated above the chuck table
4. The grinding unit 6 includes a spindle housing (not
shown) supported to a grinding unit el evating nmechani sm
(not shown). A spindle 8 is rotatably supported in the
spi ndl e housing so as to project dowward fromthe
spi ndl e housing. A disk-shaped nount 10 is fixed to the
| oner end of the spindle 8 A grinding wheel 12 having
substantially the sane dianeter as that of the nount 10
is nounted on the | ower surface of the nount 10. The
gri ndi ng wheel 12 includes a wheel base 14 fornmed of
metal such as alum numor stainless steel. A plurality of
abrasi ve nenbers 16 are fixed to the | ower surface of the
wheel base 14 so as to be annularly arranged al ong the
outer circunference of the wheel base 14. A rotationa
drive source (not shown) such as a notor is connected to
t he upper end side (base end side) of the spindle 8, so
as to rotate the spindle 8 about its axis extending

substantially parallel to a vertical direction.
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Accordi ngly, the grinding wheel 12 is rotatable about its
axis aligned with the axis of the spindle 8 by a torque
transmtted fromthe rotational drive source.

In the back grinding step, the second side 21b of
the protective nenber 21 attached to the wafer 11 is
first brought into contact with the hol ding surface 4a of
the chuck table 4. Thereafter, a vacuumis applied from
the vacuum source to the hol ding surface 4a of the chuck
table 4. Accordingly, the wafer 11 is held through the
protective nenber 21 on the chuck table 4 under suction
in the condition where the back side 11b of the wafer 11
i s exposed upward. Thereafter, the chuck table 4 hol ding
the wafer 11 is noved to a position below the grinding
wheel 12 as shown in FIGS. 2 and 3. In this condition,
both the chuck table 4 and the grinding wheel 12 are
rotated and the spindle housing (the spindle 8) is then
| onered as supplying a grinding fluid such as pure water
to a work point. The anount of |owering of the spindle
housing is adjusted to such an extent that the | ower
surface of each abrasive nenber 16 is pressed on the back
side 11b of the wafer 11. Accordingly, the back side 11b
of the wafer 11 can be ground by the abrasive nenbers 16.
This grinding is perforned as neasuring the thickness of

the wafer 11. Wen the thickness of the wafer 11 is
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reduced to a predeterm ned thickness (typically, a
finished thickness of each device chip) by this grinding,
the back grinding step is finished.

After performng the back grinding step, the
nodi fied |ayer formng step is perforned in such a nmanner
that a | aser beam having a transm ssion wavel ength to the
wafer 11 is applied to the wafer 11 al ong each di vi sion
line 13 so as to be focused inside the wafer 11, thereby
formng a nodified | ayer inside the wafer 11 al ong each
division line 13. FIG 4 is a schematic perspective view
showi ng the nodified |ayer formng step, and FIG 5 is a
partially sectional side view schematically show ng the
nodi fied | ayer formng step. The nodified | ayer form ng
step is perforned by using a | aser processing apparatus
22 shown in FIGS. 4 and 5.

The | aser processing apparatus 22 includes a chuck
table 24 for holding the wafer 11 under suction. The
chuck table 24 is connected to a rotational drive source
(not shown) such as a notor. The chuck table 24 has a
rotati on axis extending substantially parallel to a
vertical direction. That is, the chuck table 24 is
rotatable about its vertical axis by the rotational drive
source. Further, a table noving mechani sm (not shown) is

provi ded bel ow the chuck tabl e 24, whereby the chuck
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table 24 is horizontally novable by the table noving
mechani sm A part of the upper surface of the chuck table
24 is fornmed as a holding surface 24a for holding the
second side 21b of the protective nenber 21 attached to
the wafer 11 under suction. The holding surface 24a is
connected through a suction passage (not shown) to a
vacuum source (not shown), wherein the suction passage is
formed inside the chuck table 24. A vacuumis applied
fromthe vacuum source through the suction passage to the
hol di ng surface 24a, thereby producing a suction force
for holding the protective nmenber 21 attached to the
wafer 11 under suction. A laser processing unit 26 is
| ocat ed above the chuck table 24. A camera (inaging unit)
28 for imaging the wafer 11 is |ocated adjacent to the
| aser processing unit 26. The |aser processing unit 26
functions to apply a pulsed | aser beamL oscillated from
a laser oscillator (not shown) to a predeterm ned
position on the wafer 11 so as to be focused inside the
wafer 11. The pul sed |laser beamL to be oscillated from
the | aser oscillator has a wavel ength hard to absorb in
the wafer 11 (i.e., a transm ssion wavelength to the
waf er 11).

In the nodified |layer form ng step, the second side

21b of the protective nenber 21 attached to the wafer 11
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is first brought into contact with the hol di ng surface
24a of the chuck table 24. Thereafter, a vacuumis
applied fromthe vacuum source to the hol ding surface 24a
of the chuck table 24. Accordingly, the wafer 11 is held
t hrough the protective nmenber 21 on the chuck table 24
under suction in the condition where the back side 11b of
the wafer 11 is exposed upward. Thereafter, the chuck
table 24 holding the wafer 11 is noved and rotated to
position one end of a predeterm ned one of the division
lines 13 directly below the | aser processing unit 26.
Thereafter, the laser beamL is applied fromthe | aser
processing unit 26 to the back side 11b of the wafer 11,
and at the same tine the chuck table 24 is noved in a
direction parallel to the predeterm ned division |ine 13.
That is, the laser beamL is applied to the back side 11b
of the wafer 11 along the predeterm ned division |ine 13.
At this time, the focal point of the |aser beamL is
previously set inside the wafer 11. Accordingly, the
wafer 11 is nodified in the vicinity of the focal point
of the |aser beam L by nulti photon absorption, so that a
nodi fied | ayer (nodified region) 17 can be formed inside
the wafer 11 along the predeterm ned division |ine 13.
Thereafter, the novenent and rotation of the chuck table

24 and the application and focusing of the |aser beamlL
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along all of the other division lines 13 are repeated to
thereby forma plurality of simlar nodified | ayers 17
inside the wafer 11 along all of the other division |lines
13. Thus, the nodified |ayer formng step is finished.

After performng the nodified |ayer form ng step,
the waf er supporting step is perfornmed in such a manner
that an expandable dicing tape is attached to the back
side 11b of the wafer 11 and the peripheral portion of
the dicing tape is fixed to an annular frane. FIGS. 6A
and 6B are schematic perspective views show ng the wafer
supporting step.

In the wafer supporting step, an expandabl e dicing
tape 31 is attached to the back side 11b of the wafer 11
renoved fromthe chuck table 24 as shown in FIG 6A. The
dicing tape 31 is circular in shape and it has a di aneter
| arger than that of the wafer 11. Further, an annul ar
frame 33 is fixed to the peripheral portion of the dicing
tape 31 as shown in FIG 6A. In other words, the
peri pheral portion of the dicing tape 31 is nounted to
the annular frane 33. The timng of fixing the annul ar
frame 33 to the dicing tape 31 is not especially limted.
For exanple, after the annular frame 33 is fixed to the
peri pheral portion of the dicing tape 31, the dicing tape

31 may be attached to the wafer 11. Alternatively, after
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the dicing tape 31 is attached to the wafer 11, the
annul ar frame 33 may be fixed to the peripheral portion
of the dicing tape 31. Thus, the wafer 11 is supported
through the dicing tape 31 to the annular frame 33.
Thereafter, as shown in FIG 6B, the protective nenber 21
is peeled fromthe front side 1la of the wafer 11. Thus,
the wafer supporting step is finished.

After perform ng the wafer supporting step, the
tape expanding step is perforned in such a manner that
the dicing tape 31 attached to the wafer 11 is expanded
and the air blowing step is also perfornmed in such a
manner that air is blown against the wafer 11 in the
condition where the dicing tape 31 is expanded. FIGS. 7A
and 7B are partially sectional side views schenmatically
showi ng the tape expanding step, and FIGS. 8A and 8B are
partially sectional side views schematically show ng the
air blowng step. The tape expanding step and the air
bl owi ng step are perfornmed by using an expandi ng and
di vi di ng apparatus 32 shown in FIGS. 7A, 7B, 8A, and 8B.

The expandi ng and di vi di ng apparatus 32 includes a
support structure 34 for supporting the wafer 11
supported through the dicing tape 31 to the annul ar frane
33 and a cylindrical expansion drum 36 for expanding the

dicing tape 31. The inner dianmeter of the expansion drum
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36 is larger than the dianeter of the wafer 11, and the
outer dianeter of the expansion drum 36 is smaller than
the inner dianeter of the annular franme 33. The support
structure 34 includes a frame supporting table 38 for
supporting the annular frane 33. The upper surface of the
frame supporting table 38 functions as a support surface
for supporting the annular franme 33 thereon. A plurality
of clanps 40 for fixing the annular frame 33 are provided
on the outer circunference of the frame supporting table
38. A plurality of elevating mechani sns 42 are provided
bel ow t he support structure 34, so as to vertically nove
the support structure 34. Each el evating nmechani sm 42

i ncludes a cylinder case 44 fixed at its lower end to a
base (not shown) and a piston rod 46 operatively inserted
in the cylinder case 44. The upper end of the piston rod
46 is fixed to the |ower surface of the frane supporting
table 38. All of the el evating nechani sns 42 are operated
in synchronismw th each other to vertically nove the
support structure 34 between a reference position where

t he upper surface (support surface) of the frane
supporting table 38 is at substantially the sane | evel as
that of the upper end of the expansion drum 36 and an
expansi on position where the upper surface (support

surface) of the frame supporting table 38 is at a | evel
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| ower than that of the upper end of the expansion drum 36.
Al t hough not shown, the | ower end of the expansion drum
36 is fixed to the base nmentioned above.

As shown in FIG 8A, an air knife (air nozzle) 48
for blowng air A downwardly is provided above the
support structure 34 and the expansion drum 36. The air
knife 48 extends in a direction parallel to the upper
surface of the frame supporting table 38, i.e., in a
di rection perpendicular to the sheet plane of FIG 8A
The length of the air knife 48 in this direction of
extension is larger than the dianeter of the wafer 11.
The air knife 48 is connected to a noving nmechani sm ( not
shown), whereby the air knife 48 is novable in a
di rection perpendicular to the extension direction of the
air knife 48 in a plane parallel to the upper surface of
the frame supporting table 38. Alternatively, the support
structure 34 and the expansion drum 36 may be novabl e
relative to the air knife 48 in the condition where the
air knife 48 is fixed in position.

In the tape expanding step, the annular frame 33
supporting the wafer 11 through the dicing tape 31 is
first placed on the upper surface of the frane supporting
table 38 set in the reference position and then fixed by

the clanps 40 as shown in FIG 7A In this condition, the
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upper end of the expansion drum36 is in contact with the
dicing tape 31 in its annular area between the wafer 11
and the annul ar frame 33. Thereafter, the elevating
mechani snms 42 are synchronously operated to | ower the
support structure 34 to the expansion position where the
upper surface of the franme supporting table 38 is | ower
in level than the upper end of the expansion drum 36 as
shown in FIG 7B. As a result, the expansion drum36 is
raised relative to the frame supporting table 38, so that
the dicing tape 31 is pushed upward and expanded by the
expansi on drum 36.

Si mul taneously with the tape expanding step or
after perform ng the tape expanding step, the air bl ow ng
step of blowing the air A against the wafer 11 is
performed. In the air blow ng step, the extension
direction of the air knife 48 is first nmade parallel to a
first direction where sone of the crossing division |lines
13 forned on the wafer 11 extends. In this condition, the
air A can be blown fromthe air knife 48 agai nst the
division lines 13 extending in the first direction. This
setting of making the extension direction of the air
knife 48 parallel to the first direction may be perforned
at the tinme the annular frane 33 is fixed in the tape

expandi ng step. Thereafter, the air Ais blown downward
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fromthe air knife 48, and at the sane tine the air knife
48 is noved relative to the support structure 34 and the
expansion drum 36 in a direction perpendicular to the
extension direction of the air knife 48 in a plane
parallel to the upper surface of the franme supporting
table 38 (i.e., in a second direction perpendicular to
the first direction on the wafer 11). That is, the second
direction is the direction where the other division |ines
13 extend. As shown in FIG 8A, when the air knife 48
reaches a position directly above a predeternm ned one of
the division lines 13 extending in the first direction,
the air A bl own downward fromthe air knife 48 functions
to apply a downward force to the predeterm ned division
line 13 and its near region.

The wafer 11 has already received a force having a
di rection of expanding the dicing tape 31 (i.e., a force
acting in the radial direction of the wafer 11 in the
preferred enbodi nent). Accordingly, owing to a
synergistic effect of the force produced by the expansion
of the dicing tape 31 and the force produced by the
blowi ng of the air A the wafer 11 can be properly broken
al ong the predeternmi ned division I[ine 13 where the
nodi fied |ayer 17 is fornmed. In the preferred enbodi nent,

the air knife 48 is noved in the second direction
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relative to the support structure 34 and the expansion
drum 36 as blowing the air Afromthe air knife 48
Accordi ngly, the wafer 11 can be broken along all of the
division Iines 13 extending in the first direction as
shown in FIG 8B

After breaking the wafer 11 along all of the
division Iines 13 extending in the first direction as
menti oned above, the wafer 11 is rotated 90 degrees to
make the second direction parallel to the extension
direction of the air knife 48. In this condition, the air
A is blown downward fromthe air knife 48, and at the
same tinme the air knife 48 is noved relative to the
support structure 34 and the expansion drum 36 in a
di rection perpendicular to the extension direction of the
air knife 48 in a plane parallel to the upper surface of
the frame supporting table 38 (i.e., in the first
direction on the wafer 11). Accordingly, the wafer 11 can
be broken along all of the division lines 13 extending in
the second direction. As a result, the wafer 11 is broken
along all of the crossing division lines 13 extending in
the first and second directions on the wafer 11, thereby
obtaining a plurality of device chips divided fromthe
wafer 11. Thus, the air blowing step is finished.

Further, the air blowing step is perfornmed in the
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condition where the dicing tape 31 is expanded as

menti oned above. Accordingly, when the wafer 11 is

di vided into the device chips, the spaci ng between any
adj acent ones of the device chips can be increased. As a
result, it is possible to suppress the possibility that

t he adj acent device chips nay conme into contact with each
other in a subsequent step to cause damage to each device
chi p.

In the wafer processing nethod according to the
preferred enbodi nent, the air A is blown against the
wafer 11 in the condition where the dicing tape 31
attached to the back side 11b of the wafer 11 is expanded.
Accordingly, a force produced by the expansion of the
dicing tape 31 and a force produced by the blow ng of the
air A can be used in conbination to thereby properly
di vide the wafer 11. Further, in the wafer processing
nmet hod according to the preferred enbodi nent, the air A
is sinply blown against the wafer 11 in the condition
where the dicing tape 31 is expanded. That it is
unnecessary to press a blade or the |ike against all of
the division lines 13. Accordingly, the productivity of
t he device chips can also be inproved in the preferred
enbodi nent. Thus, it is possible to provide a wafer

processi ng net hod which can properly divide the wafer 11
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and can also inprove the productivity of the device chips.

Further, in the wafer processing nethod according
to the preferred enbodinent, it is unnecessary to press a
bl ade or the |i ke against each division |line 13.
Accordingly, it is possible to suppress the possibility
that the device chips may be damaged in dividing the
waf er 11. Further, in the wafer processing nethod
according to the preferred enbodinent, the air Ais blown
agai nst the wafer 11 in the condition where the dicing
tape 31 is expanded. Accordingly, when the wafer 11 is
di vided into the device chips, the spaci ng between any
adj acent ones of the device chips can be increased. As a
result, it is possible to suppress the possibility that
t he adj acent device chips nay cone into contact with each
other in a subsequent step to cause danage to each device
chi p.

The present invention is not [imted to the above
preferred enbodi nent, but various nodifications nay be
made. For exanple, while the back grinding step of
grinding the back side 11b of the wafer 11 is perforned
in the preferred enbodi nent, this back grinding step may
be omtted in the present invention.

Further, while the wafer supporting step is

performed after performng the nodified | ayer form ng
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step in the preferred enbodi nent, the wafer supporting
step may be perfornmed before performng the nodified

| ayer formng step. In this case, the | aser beam L nay be
applied to the front side 11la of the wafer 11 in the
condition where the dicing tape 31 is attached to the
back side 11b of the wafer 11. Alternatively, the | aser
beam L may be applied to the back side 11b of the wafer

11 in the condition where the dicing tape 31 is attached
to the front side 1l1la of the wafer 11.

Further, while the air knife 48 is used to blow the
air A against the wafer 11 in the preferred enbodi nent,
any neans for blowing air may be used in the present
i nvention. For exanple, a general nozzle capabl e of
bl owi ng air nmay be used.

Further, in the above preferred enbodi nent, the air
A is continuously blown against the wafer 11 while the
air knife 48 is being noved relative to the support
structure 34 and the expansion drum 36. However, as a
nodi fication, the position of each division |ine 13 may
be confirned by the canera (inmaging unit) 28 and the air
A may be intermttently bl own against the wafer 11
according to the position of each division |ine 13.

Further, in the above preferred enbodi nent, the air

Ais blown directly against the wafer 11 fromthe air
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knife 48. However, as a nodification, a protective sheet
for protecting the front side 1la of the wafer 11 may be
attached to the front side 1la before blowi ng air, and
air may be bl own against the front side 1la of the wafer
11 through this protective sheet. Alternatively, air may
be bl own agai nst the back side 11b of the wafer 11
through the dicing tape 31 attached to the back side 11b.
In this case, it is possible to suppress the possibility
that foreign matter such as dust present in the air may
adhere to the wafer 11.

Further, a die bonding filmsuch as die attach film
(DAF) may be attached to the wafer 11 before dividing the
wafer 11 as a nodification. FIGS. 9A and 9B are schematic
perspective views show ng a wafer supporting step
according to such a nodification, FIGS. 10A and 10B are
partially sectional side views schematically showi ng a
t ape expandi ng step according to the nodification, and
FIGS. 11A and 11B are partially sectional side views
schematically showing an air blow ng step according to
the nodification. In the foll ow ng description of the
nodi fication, substantially the sane parts as those in
t he above preferred enbodi nent are denoted by the sane
ref erence synbols and the detail ed description thereof

will be omtted.
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As shown in FIG 9A the dicing tape 31 is attached
through a die bonding film35 to the back side 11b of the
wafer 11 in the wafer supporting step. Further, the
annul ar frame 33 is fixed to the peripheral portion of
the dicing tape 31. Thus, the wafer 11 is supported
through the die bonding film35 and the dicing tape 31 to
the annular frame 33. After supporting the wafer 11 to
the annular frane 33 as nentioned above, the protective
nmenber 21 is peeled and renoved fromthe front side 1la
of the wafer 11 as shown in FIG 9B

In the tape expanding step, the annular franme 33 is
first placed on the upper surface of the frane supporting
table 38 set in the reference position and then fixed by
the clanmps 40 as shown in FIG 10A. Further, cold air is
supplied froma cooling unit 50 to the die bonding film
35, thereby cooling the die bonding film35 to reduce its
expandability. The cooling unit 50 is | ocated bel ow t he
wafer 11. Thereafter, the el evating nechanisns 42 are
operated to | ower the support structure 34 to the
expansi on position where the upper surface of the frame
supporting table 38 is lower in |evel than the upper end
of the expansion drum 36 as shown in FIG 10B. As a
result, the expansion drum 36 is raised relative to the

frame supporting table 38, so that the dicing tape 31 is
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pushed upward and expanded by the expansi on drum 36. Al
over the period in the tape expanding step, the die
bonding film 35 continues to be cooled by the cold air
supplied fromthe cooling unit 50.

In the air blowng step, the air Ais blown against
the division lines 13 fromthe air knife 48 in the
condition where the die bonding film35 is cool ed as
shown in FIGS. 11A and 11B. Owning to a synergistic effect
of the force produced by the expansion of the dicing tape
31 and the force produced by the blowing of the air A
the wafer 11 can be properly broken al ong each division
line 13. Further, since the expandability of the die
bonding film35 is reduced by the cold air, the die
bonding film 35 can al so be properly broken al ong each
division line 13 at the tine the wafer 11 is broken. Thus,
the wafer processing nethod according to the present
invention is useful also in the case of dividing the
wafer 11 after attaching the die bonding film35 to the
waf er 11.

The present invention is not Iimted to the details
of the above described preferred enbodi nent. The scope of
the invention is defined by the appended clains and al
changes and nodifications as fall within the equival ence

of the scope of the clains are therefore to be enbraced
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by the invention.
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WHAT IS CLAIMED IS:

1. A wafer processing method for dividing a wafer into
a plurality of individual device chips along a plurality of
crossing division lines, said division lines being formed on
a front side of said wafer to thereby define a plurality of
separate regions where a plurality of devices are
individually formed, said device chips individually
corresponding to said devices, said wafer processing method
comprising:

a modified layer forming step of applying a laser beam
having a transmission wavelength to said wafer along each
division line so as to focus said laser beam inside said
wafer, thereby forming a modified layer inside said wafer
along each division line;

a wafer supporting step of attaching an expandable
dicing tape to a back side of said wafer and mounting a
peripheral portion of said dicing tape to an annular frame
before or after performing said modified layer forming step;

a tape expanding step of expanding said dicing tape
attached to the back side of said wafer; and

an air blowing step of blowing air against said wafer
along each division line to apply a downward force to each
division line in the condition where said dicing tape is
expanded, thereby dividing said wafer into said individual
device chips along each division line where said modified
layer is formed and also increasing spacing between any

adjacent ones of said device chips.
2. The wafer processing method according to claim 1,

wherein said air blowing step is performed by using an air

knife for blowing said air.
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3. The wafer processing method according to claim 1,
further comprising:

a back grinding step of grinding the back side of said
wafer in the condition where a protective member is attached
to the front side of said wafer, before performing said
modified layer forming step, thereby reducing a thickness of

said wafer to a predetermined thickness.
4. The wafer processing method according to claim 1,

wherein said air blowing step is started simultaneously with

salid tape expanding step.
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