WAFER PROCESSI NG METHOD

BACKGROUND CF THE | NVENTI ON

Field of the Invention

The present invention relates to a wafer processing
nmet hod.

Description of the Related Art

There has been put into practical use a
manuf acturing nmethod for a sem conductor wafer having a
plurality of sem conductor devices such as ICs and LSIs,
wherein the sem conductor wafer is intended to inprove
the processing performance of the sem conductor devices.
This sem conductor wafer is conposed of a substrate and a
functi onal | ayer fornmed on the front side of the
substrate, wherein the functional layer is fornmed by
stacking a plurality of lowpermttivity insulator filns
(lowk filns). Exanples of each lowk film include an
inorganic film of SiOF, BSG (SiOB), etc. and an organic
film such as a polyner film of polyimde, parylene, etc.
The sem conductor devices are fornmed from the functional
| ayer of the wafer. The functional layer is brittle so
that it is easily separated fromthe substrate in cutting
the wafer by using a cutting bl ade. To cope with this
problem there has been perfornmed a wafer processing
nmet hod including the steps of applying a | aser beam al ong

both sides of each division line on a semn conductor wafer
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to form two |aser processed grooves dividing the
functional layer along each division |ine, and next
positioning a cutting blade between the two |[aser
processed grooves along each division line to relatively
nove the cutting blade and the sem conductor wafer,
thereby cutting the wafer along each division line (see
Japanese Patent Laid-Open No. 2005-64231, for exanple).

However, this wafer processing nethod has the
foll owm ng problenms. Since the functional l|ayer is divided
in the condition where the spacing between the two |aser
processed grooves is larger than the width of the cutting
bl ade, |aser scanning nust be perforned plural tines
along each division |line, causing an increase in
processing tinme. Further, uneven wearing of the cutting
bl ade may occur depending upon the shape of the |[aser
processed grooves forned along each division Iine.
Further, a protective film nust be fornmed on the front
side of the wafer, so as to prevent the adhesion of
debris generated in |aser processing. Further, a
passivation filmof SiG, SIN, etc. is fornmed on the front
side of the functional layer. Accordingly, when a |aser
beamis applied to the wafer fromthe front side thereof,
the |aser beam passes through the passivation film to
reach the inside of the functional |ayer, causing
passi bl e danage to the devi ces.

To cope with these problens, the prevent applicant
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has proposed a processing nmethod for a wafer including a
substrate and a functional |ayer forned on the front side
of the substrate, wherein the substrate of the wafer is
cut from the back side thereof along each division line
by using a cutting blade to form a cut groove having a
depth not reaching the functional l|ayer with a part of
the substrate left between the bottom of the cut groove
and the functional layer, and the functional |ayer is
next renoved by applying a laser beam to the bottom of

the cut groove or by perform ng plasma etching.

SUWARY OF THE | NVENTI ON

However, this processing mnethod yet has the
follow ng problens. That is, the substrate of the wafer
is first cut over nost of the thickness of the substrate
by the cutting bl ade. Thereafter, the wafer is
transferred to a | aser processing apparatus to divide the
wafer. Accordingly, there is a possibility of danmage to
the wafer in transferring. Further, in applying the |aser
beam to the bottom of the cut groove, the bottom of the
cut groove is imged. However, it is hard to see the mark
of the |aser beam applied to the bottom of the cut groove.
Accordi ngly, even when the applying position of the |aser
beam is deviated, it is difficult to find the deviation
in the applying position of the I|aser beam causing

difficulty in correcting the applying position of the
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| aser beam

It is therefore an object of the present invention
to provide a wafer processing nethod which can suppress
damage to the wafer in transferring and can easily
correct the applying position of the |aser beam

In accordance with an aspect of +the present
invention, there is provided a wafer processing nethod
for processing a wafer including a substrate and a
functional layer forned on a front side of the substrate,
the functional layer being fornmed with a plurality of
crossing division lines and a plurality of devices
individually formed in a plurality of separate regions
defined by the crossing division |lines, the wafer having
a device area where the devices are fornmed and a
peri pheral margi nal area surroundi ng the device area. The
wafer processing nethod includes a protective tape
attaching step, a cut groove formng step, and a dividing
step. The protective tape attaching step is the step of
attaching a protective tape curable by an externa
stinmulation to a front side of the functional |ayer. The
cut groove formng step is the step of cutting the
substrate from a back side thereof along each division
line by wusing a cutting blade after performng the
protective tape attaching step, thereby formng a cut
groove having a depth not reaching the functional |[ayer

with a part of the substrate left between a bottom of the
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cut groove and the functional layer. The dividing step is
the step of applying a |laser beam having an absorption
wavel ength to the substrate along the cut groove after
performng the cut groove form ng step, thereby dividing
the part of the substrate |left between the bottom of the
cut groove and the functional |ayer to divide the wafer
into a plurality of device chips. In the cut groove
formng step, an uncut portion in which the cut groove is
not formed is left in the peripheral marginal area of the
waf er .

Preferably, the |aser beamis applied to an area of
the wafer corresponding to each division |line and
i ncluding the uncut portion in the dividing step, thereby
formng a |aser processed groove on an upper surface of
the uncut portion. The dividing step includes a deviation
detecting step of imaging the I|aser processed groove
formed on the upper surface of the uncut portion by using
i maging nmeans to detect a deviation between a desired
| aser beam applying position and a position of the |aser
processed groove as processing position correction
information, and a position correcting step of correcting
the applying position of the |aser beam according to the
processi ng position correction i nformation after
perform ng the deviation detecting step.

According to the wafer processing nethod of the

present invention, the wuncut portion is formed in the
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peri pheral nmarginal area of the wafer in the cut groove
formng step. That is, the uncut portion functions as a
reinforcing portion fornmed along the outer circunference
of the wafer, so that it is possible to suppress danage
to the wafer in transferring. Further, the |laser beamis
applied also to the uncut portion in the dividing step

so that the applying position of the |aser beam can be
clearly recognized on the flat upper surface of the uncut
portion. Accordingly, the applying position of the I|aser
beam can be easily corrected.

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
FIG 1 is a perspective view of a wafer as a
wor kpi ece to be processed by a wafer processing nethod
according to a preferred enbodinent of the present
i nventi on;
FIG 2 is an enlarged sectional view of an
essential part of the wafer shown in FIG 1

FIGS. 3A and 3B are perspective views showing a
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protective tape attaching step;

FIG 4 is a perspective view showng a condition
that the wafer is held on a chuck table of a cutting
apparatus after performng the protective tape attaching
st ep;

FIGS. 5A and 5B are side views showing a height
recordi ng step

FIGS. 6A and 6B are side views show ng a thickness
recordi ng step

FIGS. 7A and 7B are sectional views showing a cut
groove formng step

FIG 8A is an enlarged sectional view taken along
the line VIITITA-MIIAin FIG 7A

FIG 8B is an enlarged sectional view taken along
the line VIIIB-VIIIBin FIG 7B

FIG 9 is a perspective view showing a condition
that the wafer is held on a chuck table of a |aser
processing apparatus after performng the cut groove
formng step

FIG 10 is a sectional view showing a dividing
st ep;

FIGS. 11A and 11B are enlarged sectional views of
essential parts of the wafer in the dividing step;

FIGS. 12 and 13 are perspective views show ng the
formation of |aser processed grooves along crossing

division lines of the wafer in the dividing step;
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FIG 14 is a plan view showi ng an i nage obtai ned by
using imagi ng neans of the |aser processing apparatus to
i mage a portion XIV shown in FIG 9;

FIG 15 is a plan view showi ng an i nage obtai ned by
using the imging neans of the | aser processing apparatus
to image a portion XV shown in FIGS. 12 and 13; and

FIG 16 is a flowhart show ng the wafer processing

nmet hod according to the preferred enbodi nent.

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBQODI MENT

A preferred enbodinent of the present invention
will now be described in detail with reference to the
dr awi ngs. The present invention is not limted to the
preferred enbodi nent. Further, the conmponents used in the
preferred enbodi mrent may include those that can be easily
assuned by persons skilled in the art or substantially
the elenents as those known in the art. Furt her, the
configurations described below nmay be suitably conbined.
Further, the configurations nay be variously omtted,
repl aced, or changed w thout departing from the scope of
the present invention.

The wafer processing nethod (which wll be
hereinafter referred to sinply as processing nethod)
according to the preferred enbodinment is a nethod of

processing a wafer W shown in FIGS. 1 and 2. Mor e
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specifically, the processing nmethod according to the
preferred enbodinent is a nethod including the steps of

formng a cut groove CR (see FIGS. 8A and 8B) on a back
side Bb of a substrate B of the wafer W having a
functional layer FL on a front side Ba of the substrate B
and next applying a laser beam L (see FIG 10) to the
bottom of the cut groove CR to thereby divide the wafer W
into a plurality of individual device chips DT (see FIG

13). As shown in FIGS. 1 and 2, the wafer W as a
wor kpi ece to be divided into the individual device chips
DT by the processing nethod according to the preferred
enbodi nent includes the substrate B and the functiona

| ayer FL fornmed on the front side Ba of the substrate B.

The substrate B is a disk-shaped sem conductor wafer or

optical device wafer fornmed of silicon, sapphire, or

gallium arsenide, for exanple. The substrate B has a
thi ckness of 50 uymto 300 um The functional |layer FL is
formed by alternately stacking a plurality of insulating
films and a plurality of functional filnms formng
circuits. A plurality of crossing division lines S1 and
S2 are formed on the front side (upper surface as viewed
in FIG 2) of the functional layer FL of the wafer Wto
thereby define a plurality of separate regions where a
plurality of devices D constituting the device chips DT
such as ICs and LSIs are individually formed. That is,

t he device chips DT include the devices D.
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The division lines S1 and S2 are conposed of the
plural division lines S1 parallel to each other and the
plural division lines S2 perpendicular to the division
lines S1. Further, the wafer Whas a device area DR where
the devices D are fornmed and a peripheral marginal area
GR surroundi ng the device area DR That is, the devices D
are not fornmed in the peripheral margi nal area GR

In the preferred enbodinent, the insulating filns
constituting the functional layer FL are SO, filns or
lowpermttivity insulator filnms (lowk filnms). Exanples
of each lowk filminclude an inorganic film of SiOF, BSG
(SIOB), etc. and an organic film such as a polyner film
of polyimde, parylene, etc. The thickness of the
functional layer FL is set to 10 um A passivation film
of SiIG, SIN etc. is formed on the front side of the
functional layer FL. As shown in FIG 2, the front side
of the functional layer FL in an area formng the
division lines S1 and S2 is slightly lower in level than
the front side of the functional layer FL in an area
form ng the devices D.

The processing nethod according to the preferred
enbodi ment is a processing nethod for dividing the wafer
Walong the division lines S1 and S2. As shown in FIG 16
this processing nethod includes a protective tape
attaching step ST1l, a height recording step ST2, a

thi ckness recording step ST3, a cut groove formng step
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ST4, and a dividing step ST5.

First, the protective tape attaching step ST1 is
performed as shown in FIGS. 3A and 3B. In this protective
tape attaching step STl, a protective tape TG having an
adhesive | ayer curable by an external stinulus is opposed
to the front side of the functional |ayer FL constituting
the wafer W as shown in FIG 3A Thereafter, the
protective tape TG is attached through its adhesive |ayer
to the front side of the functional layer FL to protect
the devices D as shown in FIG 3B. The protective tape TG
is conposed of a base sheet such as a resin sheet (e.g.,
pol yethylene filnm and the adhesive layer fornmed on the
front side of the base sheet. This adhesive layer is
curable by any external stinmulus such as application of
ultraviolet radiation or heating. After performng the
protective tape attaching step ST1l, the height recording
step ST2 is perforned.

In the height recording step ST2, the wafer Wis
placed on a holding surface (upper surface) of a chuck
table 11 constituting a cutting apparatus 10 shown in FIG
4 in the condition where the protective tape TG attached
to the wafer Wis in contact with the holding surface of
the chuck table 11. Thereafter, a vacuumis applied from
a vacuum source (not shown) through a suction passage
(not shown) to the holding surface of the chuck table 11,

thereby holding the wafer W through the protective tape
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TG on the holding surface of the chuck table 11 under
sucti on.

Thereafter, as shown in FIG 5A one end of a
predeterm ned one of the division lines S1 and S2 of the
wafer W is positioned directly below height neasuring
nmeans 12 included in the cutting apparatus 10 shown in
FIG 4. Thereafter, the height neasuring neans 12 is
operated and feeding nmeans (not shown) included in the
cutting apparatus 10 is also operated to nove the chuck
table 11 in the X direction where the predeterm ned
division line S1 or S2 extends. Wen the other end of the
predetermned division line S1 or S2 reaches the position
directly below the height neasuring neans 12 as shown in
FIG 5B, the operation of the feeding neans is stopped
and the operation of the height neasuring neans 12 is
al so stopped. Accordingly, the height measuring neans 12
detects the height of the back side Bb of the substrate B
in the area corresponding to the predeterm ned division
line S1 or S2 of the wafer Wheld on the chuck table 11
The hei ght neasuring neans 12 nay be designed to apply a
| aser beam to the back side Bb of the substrate B
thereby nmeasuring the height of the back side Bb. O her
exanpl es of the height measuring nmeans 12 include a | aser
di spl acenent gauge, back pressure sensor, and m crogauge.
After performng the height recording step ST2, the

t hi ckness recording step ST3 is perforned.
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In the thickness recording step ST3, as shown in
FIG 6A, one end of the predeterm ned division |ine S1 or
S2 of the wafer Wis positioned directly below thickness
nmeasuring neans 13 included in the cutting apparatus 10
shown in FIG 4. Thereafter, the thickness neasuring
neans 13 is operated and the feeding neans (not shown)
included in the cutting apparatus 10 is also operated to
nove the chuck table 11 in the X direction where the
predeterm ned division line S1 or S2 extends. When the
other end of the predetermned division line S1 or S2
reaches the position directly below the thickness
measuring neans 13 as shown in FIG 6B, the operation of
the feeding neans is stopped and the operation of the
t hi ckness neasuring neans 13 is al so stopped. Accordingly,
the thickness neasuring neans 13 detects the thickness in
the area corresponding to the predeterm ned division |ine
S1 or S2 of the wafer Wheld on the chuck table 11. The
thickness to be detected may be selected from the
t hi ckness of the wafer W the thickness of the substrate
B, and the thickness of the functional |ayer FL. The
t hi ckness neasuring neans 13 nmay be designed to apply
ultrasonic radiation to the back side Bb of the substrate
B, thereby neasuring the thickness. Oher exanples of the
thi ckness neasuring neans 13 include an ultrasonic
thickness gauge and a laser interferoneter. After

performng the thickness recording step ST3, the cut
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groove formng step ST4 is performed as shown in FIGS. 7A
and 7B and FIGS. 8A and 8B.

In the cut groove form ng step ST4, a cutting bl ade
14 included in the cutting apparatus 10 shown in FIG 4
Is used to cut the substrate B of the wafer Wheld on the
chuck table 11 from the back side Bb of the substrate B
along the division lines S1 and S2, thereby form ng a cut
groove CR in the area corresponding to each of the
division lines S1 and S2, the cut groove CR having a
depth not reaching the functional Ilayer FL wth a
remai ning part UP (see FIGS. 8A and 8B) left between the
bottom of the cut groove CR and the front side of the
functional layer FL. Further, in the cut groove formng
step ST4, the cut groove CR is not fornmed in the
peri pheral marginal area GR of the wafer W thereby
formng an wuncut portion UC (see FIG 7B) in the
peri pheral marginal area GR In the cut groove formng
step ST4, alignnent is perforned according to an inage
obtai ned by inmaging neans (not shown) included in the
cutting apparatus 10. This alignment is performed by
performng imge processing such as pattern matching
between the area of the back side Bb of the substrate B
corresponding to the predetermned division line S1 or S2
and the cutting blade 14 (see FIG 4).

Thereafter, the cutting blade 14 is positioned in

the area of the back side Bb of the substrate B
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corresponding to the predetermned division line S1 or S2
to formthe cut groove CR in this area with the part UP
|l eft between the bottom of the cut groove CR and the
front side of the functional |ayer FL as shown in FIGS
7A and 7B and FIGS. 8A and 8B. More specifically, as
shown by a phantomline in FIG 7A, the cutting blade 14
Is positioned directly above the outer edge of the device
area DR slightly radially inside of one end of the
predetermned division line S1 or S2. Thereafter, the
hei ght of the front side of the functional layer FL in
the area corresponding to the predeterm ned division |ine
S1 or S2 is calculated according to the height of the
back side Bb neasured in the height recording step ST2
and the thickness neasured in the thickness recording
step ST3, in order to formthe remaining part UP having a
t hi ckness of about 10 um as neasured from the front side
(lower surface as viewed in FIG 8B) of the functional
layer FL in this area. Thereafter, as shown in FIG 7A
the cutting blade 14 is lowered to cut into the wafer W
so that the outer circunference of the cutting blade 14
does not reach the functional |ayer FL

Thereafter, the chuck table 11 is noved in the X
direction to relatively nove the cutting blade 14 toward
the other end of the predetermned division line S1 or S2.
When the cutting blade 14 reaches the outer edge of the

device area DR slightly radially inside of the other end
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of the predeternmned division line S1 or S2 as shown in
FIG 7B, the novenent of the chuck table 11 is stopped
and the cutting blade 14 is raised to the position shown
by a phantomline in FIG 7B. Accordingly, the cut groove
CRis fornmed on the back side Bb of the substrate B al ong
the predetermined division line S1 or S2 in the condition
where the uncut portion UC (see FIG 9) is left in the
peri pheral marginal area GR of the wafer W in the cut
groove formng step ST4. The cut groove CR is simlarly
formed along all of the other division lines S1 and S2 to
thereby form the uncut portion UC along the whole of the
outer circunference of the wafer W wherein the cut
grooves CR are not fornmed in the uncut portion UC.  After
performng the cut groove formng step ST4 along all of
the division lines S1 and S2, the dividing step ST5 is
per f or med.

The dividing step ST5 is the step of dividing the
remai ning part UP extending along each division line Sl
or S2 to thereby divide the wafer Winto the device chips
DT. As shown in FIG 9, the dividing step ST5 is
performed by wusing a |aser processing apparatus 20
including a chuck table 21, inmaging neans 22, and |aser
beam appl ying neans 23. First, the wafer Wis placed on a
porous hol di ng surface (upper surface) of the chuck table
21 in the condition where the protective tape TG attached

to the wafer Wis in contact with the holding surface
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Thereafter, a vacuumis applied froma vacuum source (not
shown) through a suction passage (not shown) to the
hol ding surface of the chuck table 21, thereby holding
the wafer Wthrough the protective tape TG on the hol ding
surface of the chuck table 21 under suction.

Thereafter, alignnent is performed according to an
image (see FIG 14) obtained by the inmaging neans 22.
Thereafter, noving neans (not shown) is operated to
relatively nove the |aser beam applying neans 23 al ong
the division lines S1 and S2 of the wafer W held on the
chuck table 21. At the sanme tinme, a |aser beam L having
an absorption wavelength (e.g., 355 nnm) to the substrate
B of the wafer Wis applied from the |aser beam applying
neans 23 to the wafer Wal ong each cut groove CR as shown
in FIGS. 10 and 11A In the preferred enbodinent, the
| aser beam L is applied along the entire length of each
of the division lines S1 and S2 in the condition where
the focal point of the |laser beam L is set on the upper
surface of each remaining part UP (i.e., the bottom of
each cut groove CR), thereby perform ng ablation in each
remaining part UP along the entire length of each
division line S1 or S2. That is, a |aser processed groove
LR is fornmed along the entire length of each division
line S1 or S2 as shown in FIG 11B (step ST51). 1In this
manner, the dividing step ST5 includes the step of

applying the |aser beam L along the entire |length of each
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division line S1 or S2 in the area including the uncut
portion UC, thereby also formng the |aser processed
groove LR on the upper surface of the uncut portion UC
(i.e., on the back side Bb of the substrate B in the
uncut portion UC).

More specifically, the dividing step ST5 is
performed in the followng manner. First, the |aser beam
applying nmeans 23 is relatively noved in the X direction
along the plural division lines S1 of the wafer Wheld on
the chuck table 21 to thereby form the |aser processed
groove LR along each division line S1 (step ST51).
Thereafter, control nmeans (not shown) included in the
| aser processing apparatus 20 determ nes whether or not
the laser beam L has been applied along a predeterm ned
one of the plural division lines S1 (step ST52). Wen the
control nmeans determines that the |aser beam L has been
applied along the predetermned division line S1 (step
ST52: Yes), the laser processed groove LR formed in the
uncut portion UC is inmaged by the imaging neans 22 to
obtain an i mage shown in FIG 15. Thereafter, the contro
means perforns a deviation detecting step of detecting a
deviation DA in position between the |aser processed
groove LR and a predetermined reference line SL in the
i mge shown in FIG 15 (e.g., a laterally central line in
the cut groove CR shown by a phantom line in FIG 15

which line corresponds to a desired |aser beam applying
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position), wherein the deviation DA is detected as
processing position correction information (step ST53).
The predeterm ned division line S1 in step ST52 may be
provi ded by the division Iine S1 counted by several |ines
fromthe first division line S1 where the processing is
started.

In performng the processing for the subsequent
division lines S1 after the predetermned division |ine
S1, the control neans perforns a position correcting step
of correcting the applying position of the |aser beam L
accordi ng to t he processi ng position correction
information as the deviation DA detected above (step
ST54). More specifically, the control nmeans corrects the
relative position between the |aser beam applying nmeans
23 and the wafer Waccording to the deviation DA detected
above so that the |aser processed groove LR is fornmed on
the reference line SL. Wen the control neans determ nes
that the laser beam L has not been applied to the
predetermned division line S1 (step ST52: No) or after
perform ng the position correcting step ST54, the contro
neans determ nes whether or not the |aser processed
groove LR has been fornmed along all of the division |lines
S1 and S2 (step ST55). Since the control means determ nes
that the |aser processed groove LR has not yet been
formed along all of the division lines S1 and S2 (step

ST55: No), the programreturns to step Sb1.
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When the |aser processed groove LR is forned al ong
all of the division lines Sl1, the chuck table 21 is
rotated 90 degrees to make the division lines S2 parallel
to the X direction. Thereafter, the |aser beam applying
means 23 is relatively noved in the X direction along the
division lines S2 and the |aser beam L is applied to the
wafer W along each division line S2 (step ST51).
Thereafter, the control neans determ nes whether or not
the laser beam L has been applied along a predeterm ned
one of the plural division lines S2 (step ST52). Wen the
control neans determines that the |aser beam L has been
applied along the predetermned division line S2 (step
ST52: Yes), the laser processed groove LR formed in the
uncut portion UC is inmaged by the imaging neans 22 to
obtain the image shown in FIG 15. Thereafter, the
control means perforns the deviation detecting step of
detecting the deviation DA from the inmage shown in FIG
15 (step ST53). The predetermined division line S2 in
step ST52 may be provided by the division line S2 counted
by several lines from the division line S2 where the
processing is started after 90 degrees rotating the wafer
W

Thereafter, the control neans perforns the position
correcting step of correcting the applying position of
the |laser beam L according to the processing position

correction infornmation as the deviati on DA detected above
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(step ST54). Wien the control neans determ nes that the
| aser beam L has not yet been applied to the
predeterm ned division line S2 (step ST52: No) or after
perform ng the position correcting step ST54, the contro

neans determ nes whether or not the |aser processed
groove LR has been fornmed along all of the division |lines
S1 and S2 (step ST55). Wen the control neans determ nes
that the |aser processed groove LR has not yet been
formed along all of the division lines S1 and S2 (step
ST55: No), the programreturns to step ST51, whereas when
the control mneans deternmines that the |aser processed
groove LR has been fornmed along all of the division |lines
S1 and S2 (step ST55: Yes), the suction holding of the
wafer W on the chuck table 21 is canceled to end the
processi ng net hod.

In the processing nethod according to the preferred
enbodi nrent, the uncut portion UC is formed in the
peri pheral marginal area GR of the wafer W in the cut
groove formng step ST4. That is, the uncut portion UC
functions as a reinforcing portion forned along the outer
circunference of the wafer W Accordingly, although the
cut grooves CR are fornmed along the division |lines S1 and
S2 of the wafer W it is possible to suppress the
breakage of the wafer Win transferring the wafer W from
the cutting apparatus 10 to the |laser processing

apparatus 20. Further, in formng the |aser processed
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groove LR in the dividing step ST5 (step ST51), the |aser
beam L is applied also to the uncut portion UC, so that
the applying position of the |laser beam L can be clearly
recogni zed on the flat upper surface of the uncut portion
UC. Accordingly, the deviation DA of the applying
position of the |aser beam L can be detected. Further, by
using the deviation DA as a correction value, the |aser
beam L can be applied to a desired position. Thusl vy,
according to the processing nethod described above,
damage to the wafer Win transferring can be suppressed
and the applying position of the |laser beam L can al so be
easily corrected.

The present invention is not limted to the above
preferred enbodi nent, but various nodifications may be
made w thout departing from the scope of the present
i nventi on. For exanple, while the control neans of the
| aser processing apparatus 20 corrects the applying
position of the |aser beam L according to the deviation
DA in the above preferred enbodi nent, an operator of the
| aser processing apparatus 20 may visually observe the
I mage obtained by the imging neans 22, read the
deviation DA, and correct the applying position of the
| aser beam L.

The present invention is not l[imted to the details
of the above described preferred enbodi ment. The scope of

the invention is defined by the appended clains and all
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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 | S CLAIMED I S:

1. A wafer processing nethod for processing a
waf er including a substrate and a functional |ayer forned
on a front side of said substrate, said functional [|ayer
being formed with a plurality of crossing division |ines
and a plurality of devices individually formed in a
plurality of separate regions defined by said crossing
division lines, said wafer having a device area where
said devices are forned and a peripheral marginal area
surrounding said device area, said wafer processing
nmet hod conpri sing:

a protective tape attaching step of attaching a
protective tape curable by an external stinulation to a
front side of said functional |ayer;

a cut groove formng step of cutting said substrate
from a back side thereof along each division line by
using a cutting blade after performng said protective
tape attaching step, thereby formng a cut groove having
a depth not reaching said functional |ayer with a part of
said substrate left between a bottom of said cut groove
and said functional |ayer; and

a dividing step of applying a |aser beam having an
absorption wavelength to said substrate along said cut
groove after performng said cut groove formng step,
thereby dividing said part of said substrate |eft between

the bottom of said cut groove and said functional |ayer
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to divide said wafer into a plurality of device chips;

wherein in said cut groove formng step, an uncut
portion in which said cut groove is not formed is left in
sai d peripheral margi nal area of said wafer.

2. The wafer processing nethod according to claim
1, wherein said |aser beamis applied to an area of said
waf er corresponding to each division line and including
said uncut portion in said dividing step, thereby formng
a |aser processed groove on an upper surface of said
uncut portion, said dividing step including:

a deviation detecting step of inmaging said |aser
processed groove formed on the upper surface of said
uncut portion by wusing imging nmeans to detect a
devi ati on between a desired |aser beam applying position
and a position of said Ilaser processed groove as
processing position correction information; and

a position correcting step of <correcting the
applying position of said |aser beam according to said
processi ng position correction i nformati on after

perform ng said deviation detecting step.
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