WAFER PROCESSI NG METHOD

BACKGROUND COF THE | NVENTI ON

Field of the Invention

The present invention relates to a wafer processing
met hod for form ng an annul ar reinforcing portion on the
back side of a wafer.

Description of the Related Art

A plurality of crossing division lines are set on
the front side of a wafer to thereby define a plurality
of separate regions, in which a plurality of devices such
as integrated circuits (1Cs) and | arge scale integrated
circuits (LSIs) are forned. In such a wafer having the
devices on the front side, the back side of the wafer is
ground to reduce the thickness of the wafer to a
predeterm ned thickness. Thereafter, the wafer is divided
along the division lines to obtain individual device
chi ps each corresponding to the devices. The device chips
are widely used in various el ectronic equi pnent such as
nobi | e phones and personal conputers.

For exanple, the back side of the wafer is ground
by using a grinding apparatus including a plurality of
gri ndi ng wheel s (see Japanese Patent Lai d-open No. 2000-

288881). In this grinding apparatus, the back side of the



wafer is first coarsely ground at a high grinding speed
by using a first grinding wheel, and the back side of the
wafer is next finely ground at a |ow grinding speed until
the thickness of the wafer is reduced to a predeterm ned
t hi ckness by using a second grinding wheel. However, when
the wafer is thinned by grinding, the rigidity of the
wafer is reduced, so that handling of the wafer in
subsequent steps becones difficult. To cope with this
probl em there has been devel oped a grindi ng nethod of
grinding the back side of the wafer in only a centra

area corresponding to a device area fornmed on the front
side of the wafer where the devices are fornmed, thereby
formng a recess on the back side of the wafer in this
central area, so that the outside area around this recess
is left as an annul ar reinforcing portion having a
necessary strength (see Japanese Patent Lai d-open No.
2007- 19379) .

After grinding the back side of the wafer to form
the recess, a dicing tape is attached to the back side of
the wafer. The dicing tape has a dianeter |arger than the
di aneter of the wafer. That is, a central portion of the
dicing tape is attached to the back side of the wafer. A
peri pheral portion of the dicing tape is nounted

(attached) on an annul ar frame having an inside opening



| arger in dianeter than the wafer. That is, the annul ar
frame has an inner dianmeter larger than the dianeter of
the wafer and has an outer dianeter |arger than the

di aneter of the dicing tape. Thus, the wafer is supported
through the dicing tape to the annul ar frane, thereby
formng a franme unit. Thereafter, the frame unit is
transferred to a cutting apparatus including a cutting

bl ade to cut the wafer along the division |ines. The
cutting apparatus includes a chuck table having an outer
di aneter smaller than the diameter of the bottom surface
of the recess fornmed on the back side of the wafer. In

di viding the wafer, the wafer is held on the chuck table
under suction in the condition where the front side of
the wafer is exposed upward. The chuck table has an upper
surface as a holding surface for holding the wafer.
Accordingly, the bottom surface of the recess fornmed on
the back side of the wafer is in contact with the hol di ng
surface of the chuck table through the dicing tape. 1In
this condition, the cutting blade is rotated and | owered
to cut the wafer along the division lines fromthe front
side, thereby dividing the wafer into the device chips

(see Japanese Patent Lai d-open No. 2007-59829).

SUMVARY OF THE | NVENTI ON



In attaching the dicing tape to the back side of
the wafer on which the recess is forned, it is not easy
to bring the dicing tape into close contact with the
boundary between the recess and the annul ar reinforcing
portion surrounding the recess. The recess has such a
shape that the angle fornmed between the bottom surface of
the recess and the side surface (inner circunferentia
surface) of the recess is approximately 90 degrees, so
that the angle fornmed between the side surface of the
recess and the annular reinforcing portion is also
approxi mately 90 degrees. Accordingly, the dicing tape is
bent at approxinmately 90 degrees along the inner
circunferential edge of the annul ar reinforcing portion,
so that it is difficult to bring the dicing tape into
cl ose contact with the back side of the wafer having the
recess. In the case that the dicing tape is not brought
into cl ose contact with the boundary between the recess
and the annul ar reinforcing portion on the back side of
the wafer, there is a possibility that a crack nay be
gener ated near the above boundary of the wafer by a force
applied fromthe cutting blade in cutting the wafer.
Further, there is also a possibility that cutting dust
may enter a space fornmed between the wafer and the dicing

tape and that this cutting dust may stick to the back
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side of the wafer. As a result, there arises a problem
such that the quality of each device chip present near
the outer circunference of the device area of the wafer
may be reduced.

Further, in the dividing step, the wafer in the
condition of the frame unit is held on the hol ding
surface of the chuck table. Since the dianeter of the
hol di ng surface of the chuck table is smaller than the
di aneter of the bottom surface of the recess fornmed on
the back side of the wafer, the dicing tape is pulled
radially outward by the wei ght of the annular frane
present outside the holding surface of the chuck table.
As a result, the wafer receives a radially outward force.
During cutting of the wafer by the cutting bl ade, the
devi ce chips divided fromthe wafer receive forces having
different directions, so that there is a possibility that
the wafer may be noved in a plane parallel to the hol ding
surface of the chuck table during cutting, causing a
probl em such that the wafer cannot be properly cut al ong
each division line.

It is therefore an object of the present invention
to provide a wafer processing nethod which can bring a
dicing tape into close contact with the back side of a

wafer on which a recess and an annul ar reinforcing



portion surrounding the recess are forned, and the dicing
tape can be kept in close contact wwth the boundary
bet ween the recess and the annul ar reinforcing portion,
t hereby properly cutting the wafer.

In accordance wth an aspect of the present
i nvention, there is provided a wafer processing nethod
for processing a wafer having a front side and a back
side opposite to the front side, the front side of the
waf er having a device area and a peripheral nmarginal area
surroundi ng the device area, a plurality of crossing
division Iines being formed on the front side of the
waf er to thereby define a plurality of separate regions
in each of which a plurality of devices are forned, the
waf er processi ng nethod including a back grinding step of
grinding the back side of the wafer in a central area
corresponding to the device area of the front side to
thereby forma recess having a bottomsurface in the
central area of the back side and also form an annul ar
reinforcing portion surrounding the recess; a dicing tape
attaching step of attaching a dicing tape to the back
side of the wafer; and a dividing step of cutting the
waf er along the division lines fromthe front side of the
waf er by using a cutting blade to thereby divide the

wafer into a plurality of individual device chips each



corresponding to the devices; the back grinding step
including the step of formng a taper surface between the
bottom surface of the recess and the annul ar reinforcing
portion so that the taper surface connects the bottom
surface of the recess and the annular reinforcing portion
and the taper surface is inclined with respect to a
di rection perpendicular to the bottom surface of the
recess; the dividing step including the steps of
relatively noving the cutting blade and the wafer along a
predet erm ned one of the division lines and | owering the
cutting blade toward the wafer to start cutting of the
waf er at one end of the predeterm ned division |ine
radially inside the outer circunference of the wafer,
whereas raising the cutting blade fromthe wafer to stop
cutting of the wafer at the other end of the
predeterm ned division line radially inside the outer
circunference of the wafer

Preferably, the taper surface to be fornmed in the
back grinding step has a taper angle defined as a
suppl enentary angl e of the angle forned between the taper
surface and the bottom surface of the recess, the taper
angl e being set in the range of 30 to 75 degrees.

In the wafer processing nethod according to the

aspect of the present invention, the back side of the



wafer is ground in a central area corresponding to the
device area of the front side in the back grinding step.
The outside area around the central area of the back side
to be ground is not ground to be left as an annul ar
reinforcing portion. Accordingly, the inside area
surrounded by the annular reinforcing portion of the back
side is forned as a recess having a bottom surface forned
by grinding the back side. The side surface of the recess
formed on the back side of the wafer so as to connect the
bottom surface and the annular reinforcing portionis
formed as the taper surface. That is, the angle forned
bet ween the taper surface and the annul ar reinforcing
portion is not 90 degrees. In other words, the angle
formed between the taper surface and the bottom surface
of the recess is not 90 degrees. Accordingly, in
attaching the dicing tape to the back side of the wafer,
the dicing tape can be easily brought into cl ose contact
with the back side of the wafer.

In the wafer processing nethod according to the
aspect of the present invention, the annular area al ong
the outer circunference of the wafer is not cut by the
cutting blade in the dividing step. Accordingly, even
when the dicing tape is pulled radially outward by the

wei ght of the annular frame in the dividing step, the



annul ar uncut area of the wafer functions to support the
di cing tape present radially outside the annul ar uncut
area, so that the force pulling the dicing tape is not
transmtted to the central area of the wafer radially
I nside the annul ar uncut area. As a result, the novenent
of the wafer in a plane parallel to the hol ding surface
of the chuck table during cutting of the wafer can be
suppressed to thereby allow proper cutting of the wafer
al ong each division line. As described above, in the
waf er processing net hod according to the aspect of the
present invention, the dicing tape can be brought into
cl ose contact with the back side of the wafer on which
the recess and the annul ar reinforcing portion
surroundi ng the recess are fornmed. The dicing tape can be
kept in close contact with the boundary between the
recess and the annular reinforcing portion, thereby
properly cutting the wafer.

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 followi 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 1A is a schematic perspective view depicting a
front side of a wafer;

FIG 1B is a schematic perspective view depicting a
back side of the wafer depicted in FIG 1A

FIG 2 is a schematic perspective view of a
gri ndi ng appar at us;

FIG 3Ais a schematic perspective view depicting a
back grinding step using the grinding apparatus depicted
in FIG 2;

FIG 3B is a schematic top plan view depicting the
back grinding step;

FIG 4A is a schematic sectional view depicting a
condition just before grinding the wafer;

FIG 4B is a schematic sectional view depicting a
condi ti on where the wafer is being ground;

FIG 5 is a schematic sectional view depicting a
taper surface forned by grinding the back side of the
waf er ;

FIG 6A is a schematic sectional view depicting a
condition where a dicing tape supported to an annul ar
frame has been attached to the back side of the wafer

after performng the back grinding step;
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FIG 6B is a schematic sectional view depicting a
di viding step of cutting the wafer; and

FIG 7 is a schematic perspective view depicting
the front side of the wafer in the condition obtained by

perform ng the dividing step.

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT
A preferred enbodi nent of the present invention

wi Il now be described. Referring to FIGS. 1A and 1B,
there is depicted a wafer 1 to be processed by a
processi ng nethod according to this preferred enbodi nent.
FIG 1A is a schematic perspective view of the wafer 1 in
the condition where the front side l1a of the wafer 1 is
oriented upward, and FIG 1B is a schematic perspective
view of the wafer 1 in the condition where the back side
1b of the wafer 1 is oriented upward. The wafer 1 is a
substantially di sk-shaped nenber fornmed of silicon,
sapphire, silicon carbide (SiC), or any other conpound
sem conductors, for exanple. As depicted in FIG 1A a
plurality of crossing division |ines 3 are fornmed on the
front side la of the wafer 1 to thereby define a
plurality of separate regions in each of which a
plurality of devices 5 such as ICs are forned. The front

side la of the wafer 1 is conposed of a device area 7
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where the devices 5 are formed and a peri pheral margina
area 9 surrounding the device area 7.

In a back grinding step, the back side 1b of the
wafer 1 is ground in a central area corresponding to the
device area 7 of the front side la until the thickness of
the wafer 1 is reduced to a finished thickness.

Accordi ngly, the outside area around the central area of
the back side 1b to be ground is not ground to be left as
an annul ar reinforcing portion. Accordingly, the inside
area surrounded by the annul ar reinforcing portion of the
back side 1b is formed as a recess having a bottom
surface fornmed by grinding the back side 1b in the back
grinding step. In a dividing step to be perforned after
perform ng the back grinding step, the wafer 1 is finally
cut along the division lines 3 and thereby divided into a
plurality of device chips. Prior to perform ng the back
grinding step, a protective tape 11 (see FIG 3A) is
attached to the front side l1a of the wafer 1. The
protective tape 11 functions to prevent the possibility
that the devices 5 fornmed on the front side la of the
waf er 1 nmay be danaged by a shock or the like in the back
grindi ng step.

There will now be described a grinding apparatus 2

to be used in the back grinding step with reference to
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FIG 2. FIG 2 is a schematic perspective view depicting
the configuration of the grinding apparatus 2. The
grindi ng apparatus 2 depicted in FIG 2 includes a base 4
havi ng an upper surface. The upper surface of the base 4
iIs formed wth a rectangul ar recess 4a. An X novable
table 6 is provided in the recess 4a so as to be novabl e
in the X direction depicted by an arrow X in FIG 2. The
X novabl e table 6 is adapted to be noved in the X
direction by an X noving nechani sm (not depicted). A
wat er pr oof cover 8 is connected to the X novable table 6
so as to be | ocated above the X noving nechanism A chuck
table 10 for holding the wafer 1 is provided on the X
novabl e table 6. The chuck table 10 has an upper surface
as a holding surface. A suction passage (not depicted) is
formed inside the chuck table 10. One end of the suction
passage is connected to a vacuum source (not depicted),
and the other end of the suction passage is connected to
the hol ding surface of the chuck table 10. The hol ding
surface of the chuck table 10 is fornmed from a porous
menber, and the wafer 1 is adapted to be placed on the
hol di ng surface. When the vacuum source is operated, a
vacuum can be applied through the suction passage and the
porous nenber to the wafer 1 placed on the hol ding

surface, so that the wafer 1 can be held on the hol ding
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surface under suction. Wen the X noving nmechanismis
operated, the chuck table 10 supported on the X novabl e
table 6 can be noved between a wafer nounting/denounting
area A and a grinding area B

A support portion 14 is fornmed at the rear end of
the base 4 so as to upwardly project fromthe upper
surface of the base 4 in a vertical direction. A grinding
unit 12 is supported to the support portion 14. The
support portion 14 has a front surface in the X direction,
and a pair of parallel Z guide rails 16 extending in the
Z direction depicted by an arrow Z in FIG 2 are provided
on the front surface of the support portion 14. A Z
novabl e plate 22 is slidably nounted on the Z guide rails
16. A nut portion (not depicted) is fornmed on the back
side (rear surface) of the Z novable plate 22, and a Z
bal |l screw 18 extending parallel to the Z guide rails 16
Is threadely engaged with the nut portion of the Z
novabl e plate 22. A Z pulse notor 20 is connected to one
end of the Z ball screw 18. Accordingly, when the Z pul se
notor 20 is operated to rotate the Z ball screw 18, the Z
novabl e plate 22 can be noved in the Z direction al ong
the Z guide rails 16.

The grinding unit 12 for grinding the wafer 1 is

fixed to the front side (front surface) of the Z novable
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plate 22 at a |ower portion thereof. Accordingly, when
the Z novable plate 22 is noved in the Z direction by
operating the Z pulse notor 20, the grinding unit 12 can
be noved in the Z direction as a feeding direction. The
grinding unit 12 includes a spindle housing 24, a spindle
26 adapted to be rotated by a notor nounted in the
spi ndl e housi ng 24 and connected to the upper end (base
end) of the spindle 26, a grinding wheel 28 fixedly
nmounted to the | ower end (front end) of the spindle 26 so
as to be rotated by the rotation of the spindle 26, and a
plurality of abrasive nenbers 30 fixed to the | ower
surface of the grinding wheel 28 so as to be annularly
arranged al ong the outer circunference of the grinding
wheel 28. In performng the back grinding step, the
grinding wheel 28 is rotated and | owered to thereby grind
the wafer 1 held under suction on the chuck table 10 set
in the grinding area B

The grinding unit 12 will further be described in
nore detail. FIG 3Ais a schematic perspective view
depicting the back grinding step, and FIG 3B is a
schematic top plan view depicting the back grinding step.
As depicted in FIGS. 3A and 3B, the back side 1b of the
wafer 1 is ground by the grinding unit 12 to thereby form

a recess 17 having a bottom surface 17a on the back side
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1b in a central area thereof. As a result, the outside
area around the recess 17 on the back side 1b of the
wafer 1 is left as an annular reinforcing portion 13. The
gri ndi ng wheel 28 has a dianeter smaller than the

di aneter of the bottomsurface 17a of the recess 17 to be
formed by the grinding. Further, FIG 4A is a schematic
sectional view of the grinding wheel 28 and each abrasive
menber 30 nounted on the | ower surface of the grinding
wheel 28 just before grinding the back side 1b of the
wafer 1. As depicted in FIG 4A, each abrasive nenber 30
nounted on the | ower surface of the grinding wheel 28 has
a taper portion 30a. That is, the outer surface of each
abrasi ve nenber 30 is gradually tapered fromthe upper
end portion toward the | ower end portion of each abrasive
menber 30 so as to be displaced toward the center of the
grinding wheel 28, thus formng the taper portion 30a on
the outer surface of each abrasive nenber 30. In other
words, the thickness of each abrasive nenber 30 is
gradual | y decreased fromthe upper end portion toward the
| ower end portion of each abrasive nenber 30 to formthe
taper portion 30A on the outer surface of each abrasive
menber 30. Accordingly, when the back side 1b of the
wafer 1 is ground by the abrasive nenbers 30 of the

grinding unit 12 to thereby formthe recess 17 on the
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back side 1b, the side surface (inner circunferentia
surface) of the recess 17 can be forned into a taper
surface 15 (see FIG 4B).

There will now be descri bed each step of the wafer
processi ng nmet hod according to this preferred enbodi nent.
First, the back grinding step in the wafer processing
nmet hod according to this preferred enbodi nent will be
described. FIG 3Ais a schenmatic perspective view
depi cting the back grinding step, and FIG 3B is a
schematic top plan view depicting the back grinding step.
FIG 4A is a schematic sectional view depicting a
condition just before grinding the back side 1b of the
wafer 1, and FIG 4B is a schematic sectional view
depicting a condition where the back grinding is being
performed. In performng the back grinding step, the
wafer 1 with the protective tape 11 attached to the front
side la is placed on the holding surface of the chuck
table 10 set in the wafer nounting/denounting area A of
the grinding apparatus 2 (see FIG 2) in the condition
where the protective tape 11 is in contact with the
hol di ng surface of the chuck table 10, i.e., in the
condi tion where the back side 1b of the wafer 1 is
ori ented (exposed) upward. Thereafter, the vacuum source

connected to the chuck table 10 is operated to hold the
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wafer 1 through the protective tape 11 on the chuck table
10 under suction. Thereafter, the X noving nechanismis

operated to nove the chuck table 10 to the grinding area
B depicted in FIG 2.

In the grinding area B, the central area of the
back side 1b of the wafer 1 corresponding to the device
area 7 of the front side la is positioned directly bel ow
the grinding wheel 28 as depicted in FIGS. 3A and 3B.
Thereafter, the chuck table 10 is rotated by a notor (not
depi cted) provided in the base 4 (see FIG 2), and the
grinding wheel 28 is also rotated by the notor provided
in the spindle housing 24 as depicted by arrows in FIGS.
3A and 3B. Thereafter, the grinding wheel 28 is | owered
until the abrasive nenbers 30 cone into contact with the
back side 1b of the wafer 1, thereby starting the
grinding of the back side 1b. That is, the central area
of the back side 1b of the wafer 1 corresponding to the
device area 7 of the front side la is ground by the
abrasive nmenbers 30. Thereafter, the grinding wheel 28 is
further lowered (fed in the Z direction) until the
t hi ckness of the wafer 1 in this central area
corresponding to the device area 7 is reduced to the
finished thickness. Accordingly, as depicted in FIG 5,

the recess 17 is forned on the back side 1b of the wafer
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1 in the central area corresponding to the device area 7,
and the outside area around the recess 17 on the back
side 1b is left as the annular reinforcing portion 13.
FIG 5 is a schematic sectional view depicting a
condi tion where the recess 17 has been fornmed by the back
grinding step. The side surface of the recess 17 is
formed as the taper surface 15 having a taper angle 15a.
If the annular reinforcing portion 13 is not forned,
i.e., if the whole of the back side 1b of the wafer 1 is
uniformy ground, the rigidity of the wafer 1 after
grinding is reduced to cause a problem such that the
wafer 1 nmay be easily deforned in the subsequent steps or
in transferring the wafer 1 and that the wafer 1 may be
easi|ly damaged. To the contrary, the wafer processing
nmet hod according to this preferred enbodi ment can exhi bit
an effect that the wafer 1 is reinforced by the annul ar
reinforcing portion 13, so that a necessary strength of
the wafer 1 can be naintained in the subsequent steps or
in transferring the wafer 1. Further, in the wafer
processi ng nethod according to this preferred enbodi nent,
the taper surface 15 is fornmed between the bottom surface
17a of the recess 17 and the annul ar reinforcing portion
13 so as to connect them As depicted in FIG 5, the

taper surface 15 is inclined wth respect to a direction
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per pendi cul ar to the bottom surface 17a of the recess 17.

After perform ng the back grinding step, a dicing
tape attaching step is perfornmed to attach a dicing tape
19 to the back side 1b of the wafer 1 on which the recess
17 has been forned as depicted in FIG 6A. FIG 6Ais a
schemati c sectional view depicting a condition where the
di cing tape 19 has been attached to the back side 1b of
the wafer 1. As depicted in FIG 6A, a peripheral portion
of the dicing tape 19 having a circul ar shape is
supported to an annular franme 21 having an inside opening,
and a central portion of the dicing tape 19 is attached
to the back side 1b of the wafer 1 in the condition where
the wafer 1 is located in the inside opening of the
annul ar frame 21. Thus, the wafer 1, the dicing tape 19,
and the annular frame 21 are united together to forma
frame unit.

If the recess 17 is fornmed by any nethods other
than the processing nethod according to this preferred
enbodi nent, the side surface of the recess 17 connecting
the bottom surface 17a and the annul ar reinforcing
portion 13 becones a vertical surface perpendicular to
the bottom surface 17a of the recess 17. That is, the
angl e fornmed between the side surface of the recess 17

and the annul ar reinforcing portion 13 becones
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approxi mately 90 degrees. In other words, the angle
formed between the side surface of the recess 17 and the
bottom surface 17a of the recess 17 becones approxi nately
90 degrees. In this case, the dicing tape 19 is attached
to the back side 1b of the wafer 1 in the subsequent

di cing tape attaching step in such a manner that the

di cing tape 19 nust be brought into close contact with
the vertical side surface of the recess 17, the bottom
surface 17a of the recess 17, and the annul ar reinforcing
portion 13. However, it is not easy to bring the dicing
tape 19 into close contact with the back side 1b of the
wafer 1 because the inner circunferential edge of the
annul ar reinforcing portion 13 is right-angled and the
outer circunferential edge of the bottom surface 17a of
the recess 17 is also right-angled in this case. In such
a case that the dicing tape 19 is not in close contact
with the back side 1b of the wafer 1, there is a
possibility that a crack may be generated in an area
where the dicing tape 19 is not in close contact, in
perform ng a subsequent dividing step. Further, there is
also a possibility that cutting dust generated in the

di viding step nmay enter a space formed between the wafer
1 and the dicing tape 19 and that this cutting dust may

stick to the back side 1b of the wafer 1. As a result,
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there arises a problem such that the quality of each
device chip formed near the outer circunference of the
wafer 1 nmay be reduced.

To the contrary, in the processing nmethod accordi ng
to this preferred enbodi nent, the side surface of the
recess 17 forned on the back side 1b of the wafer 1 so as
to connect the bottomsurface 17a and the annul ar
reinforcing portion 13 is forned as the taper surface 15.
That is, the angle fornmed between the taper surface 15
and the annul ar reinforcing portion 13 is not 90 degrees,
i.e., this angle is greater than 90 degrees. In other
words, the angle forned between the taper surface 15 and
the bottom surface 17a of the recess 17 is not 90 degrees,
i.e., this angle is greater than 90 degrees. Accordingly,
in attaching the dicing tape 19 to the back side 1b of
the wafer 1, the dicing tape 19 can be easily brought
into close contact with the back side 1b of the wafer 1,

t hereby preventing a reduction in quality of each device
chi p.

The taper angle 15a of the taper surface 15 wl|
now be described with reference to FIG 5. The taper
angl e 15a is defined as the angle fornmed between the
taper surface 15 and an extension of the bottom surface

17a of the recess 17 forned on the back side 1b of the
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wafer 1 as viewed in FIG 5 which is a cross section of
the wafer 1 taken along the dianeter thereof.
Alternatively, the taper angle 15a is al so defined as the
angl e formed between the taper surface 15 and an
extension of the annular reinforcing portion 13 (nore
strictly, an extension of the exposed surface of the
annul ar reinforcing portion 13) formed on the back side
1b of the wafer 1 as viewed in FIG 5. |In other words,
the taper angle 15a is a supplenentary angle of the angle
formed between the taper surface 15 and the bottom
surface 17a of the recess 17 or a supplenentary angl e of
the angle fornmed between the taper surface 15 and the
annul ar reinforcing portion 13. If the taper angle 15a is
too large, it is not easy to bring the dicing tape 19
into close contact with the back side 1b of the wafer 1.
Conversely, if the taper angle 15a is too snmall, the
proportion of the taper surface 15 to the area of the
back side 1b corresponding to the peripheral margina

area 9 of the front side la (see FIG 1A) becones |arge,
that is, the proportion of the taper surface 15 to the
annul ar reinforcing portion 13 becones |arge, so that a
necessary strength of the annular reinforcing portion 13
cannot be ensured. Accordingly, the taper angle 15a is

preferably set in the range of 30 to 75 degrees. Wen the
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taper angle 15a is in the range of 30 to 75 degrees, the

di cing tape 19 can be easily brought into cl ose contact
with the back side 1b of the wafer 1 having the recess 17,
and a necessary strength can be ensured in the annul ar
reinforcing portion 13.

After performng the dicing tape attaching step, a
dividing step is perforned to divide the wafer 1 into the
i ndi vi dual device chips. The dividing step is perforned
by using a cutting blade 32 as depicted in FIG 6B to cut
the wafer 1 along the division lines 3 (see FIG 1A
formed on the front side la of the wafer 1. The wafer 1
is cut by the cutting blade 32 in the condition where the
front side la of the wafer 1 is exposed upward as
depicted in FIG 6B. FIG 6B is a schenmatic sectiona
vi ew depicting the dividing step using the cutting bl ade
32. Prior to performng the dividing step, the protective
tape 11 is previously peeled fromthe front side la of
the wafer 1. The dividing step is perforned by a cutting
apparatus (not depicted) having the cutting blade 32. The
cutting apparatus includes a chuck table (not depicted)
having a hol ding surface for holding the wafer 1 through
the dicing tape 19. This holding surface has a di aneter
smal l er than the dianmeter of the bottom surface 17a of

the recess 17 fornmed on the back side 1b of the wafer 1.
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The configuration of the chuck table in this cutting
apparatus is simlar to that of the chuck table 10 in the
grindi ng apparatus 2 depicted in FIG 2. The cutting

bl ade 32 is an annul ar nenber having a peripheral cutting
edge and a central through hole. The cutting blade 32 is
adapted to be rotated about the axis of the centra
through hole. In cutting the wafer 1, the cutting bl ade
32 is rotated and |owered to cut the wafer 1 as noving
the chuck table in a feeding direction.

In the dividing step, the wafer 1 is first placed
on the hol ding surface of the chuck table in the cutting
apparatus. At this tinme, the wafer 1 is placed on the
hol di ng surface of the chuck table through the dicing
tape 19 in the condition where the back side 1b of the
wafer 1 is oriented dowmmward, i.e., in the condition
where the front side l1a of the wafer 1 is oriented
(exposed) upward. Thereafter, a vacuum source (not
depicted) is operated to hold the wafer 1 through the
di cing tape 19 on the holding surface of the chuck table
under suction. Thus, the franme unit conposed of the wafer
1, the dicing tape 19, and the annular franme 21 is held
on the chuck table under suction. Thereafter, the cutting
bl ade 32 is adjusted in position so that the wafer 1 can

be cut along a predeterm ned one of the division lines 3
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fromone end thereof by using the cutting bl ade 32.
Thereafter, the cutting blade 32 is rotated and | owered
as noving the wafer 1 (the chuck table) in the feeding
direction coinciding wwth the direction of extension of
the predetermned division line 3. At this tine, the
cutting blade 32 starts cutting at one end of the
predeterm ned division line 3 inside the outer
circunference of the wafer 1 and next continues to cut
the wafer 1 along the predeterm ned division line 3.
Thereafter, when the cutting bl ade 32 reaches the other
end of the predetermned division line 3 inside the outer
circunference of the wafer 1, the cutting blade 32 is
raised fromthe wafer 1 to stop the cutting. Thereafter
this cutting operation is simlarly stepw se perforned
along the other division |ines 3 forned on the front side
la of the wafer 1. FIG 7 is a schematic perspective view
of the wafer 1 in the condition where the dividing step
has been finished. As depicted in FIG 7, a plurality of
crossing cut grooves 23 are forned on the front side la
of the wafer 1 along all of the division lines 3, thereby
dividing the wafer 1 into the individual device chips. As
apparent fromFI G 7, an annular area along the outer
circunference of the wafer 1 is not cut in the dividing

st ep.
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In the dividing step, the wafer 1 in the condition
of the franme unit is held on the holding surface of the
chuck table. Since the dianeter of the hol ding surface of
the chuck table is smaller than the dianmeter of the
bottom surface 17a of the recess 17 fornmed on the back
side 1b of the wafer 1, the outer circunferential portion
of the frame unit projects radially outward fromthe
outer circunference of the holding surface. As a result,
the dicing tape 19 is pulled radially outward by the
wei ght of the annular frame 21 present outside the
hol di ng surface of the chuck table. If the wafer 1 is cut
fromthe outer circunference of the wafer 1 at one
position to the outer circunference of the wafer 1 at the
opposite position by using the cutting bl ade 32 by any
nmet hods ot her than the processing nethod according to
this preferred enbodi nent, each device chip forned by
cutting the wafer 1 receives any forces having different
directions in cutting the wafer 1, so that there is a
possibility that the wafer 1 may be noved during cutting,
causi ng a probl em such that the wafer 1 cannot be
properly cut along each division |ine 3.

To the contrary, in the processing nmethod according
to this preferred enbodi nent, the annular area al ong the

outer circunference of the wafer 1 is not cut by the
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cutting blade 32 in the dividing step. Accordingly, even
when the dicing tape 19 is pulled radially outward by the
wei ght of the annular frame 21 in the dividing step, the
annul ar uncut area of the wafer 1 functions to support
the dicing tape 19 present radially outside the annul ar
uncut area, so that the force pulling the dicing tape 19
Is not transmtted to the central area of the wafer 1
radially inside the annular uncut area. As a result, the
novenent of the wafer 1 in a plane parallel to the
hol di ng surface of the chuck table during cutting of the
wafer 1 can be suppressed to thereby all ow proper cutting
of the wafer 1 along each division line 3. As described
above, in the processing nethod according to this
preferred enbodi nent, the dicing tape 19 can be brought
into close contact with the back side 1b of the wafer 1
on which the recess 17 and the annul ar reinforcing
portion 13 surrounding the recess 17 are forned. The
dicing tape 19 can be kept in close contact with the
boundary between the recess 17 and the annul ar
reinforcing portion 13, thereby properly cutting the
waf er 1.

The present invention is not Iimted to the above
preferred enbodi nent, but various nodifications nay be

made. For exanple, the grinding operation is perfornmed by
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usi ng the abrasive nmenbers 30 each having the taper
surface 30a inclined at a predeterm ned angle, so as to
formthe taper surface 15 inclined at a predeterm ned
angl e as depicted in FIGS. 4A and 4B in the above
preferred enbodi nent. However, the configuration of the
processi ng nethod according to this preferred enbodi nent
is nmerely illustrative. For exanple, the grinding
operation may be perforned by using a grinding wheel 28
i ncl udi ng abrasive nenbers each having no taper surface.
Also in this case, the taper surface 15 can be forned by
gradual |y nmovi ng the grindi ng wheel toward the center of
the back side 1b of the wafer 1 as |lowering the grinding
wheel .

The present invention is not [imted to the details
of the above described preferred enbodi nent. The scope of
the invention is defined by the appended cl ains and al
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 wafer processing nethod for processing a
waf er having a front side and a back side opposite to
said front side, said front side of said wafer having a
device area and a peripheral marginal area surrounding
said device area, a plurality of crossing division lines
being forned on said front side of said wafer to thereby
define a plurality of separate regions in each of which a
plurality of devices are forned, said wafer processing
nmet hod conpri sing:

a back grinding step of grinding said back side of
said wafer in a central area corresponding to said device
area of said front side to thereby forma recess having a
bottom surface in said central area of said back side and
al so forman annul ar reinforcing portion surroundi ng said
recess;

a dicing tape attaching step of attaching a dicing
tape to said back side of said wafer; and

a dividing step of cutting said wafer along said
division Iines fromsaid front side of said wafer by
using a cutting blade to thereby divide said wafer into a
plurality of individual device chips each correspondi ng
to sai d devices;

sai d back grinding step including the step of
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form ng a taper surface between the bottom surface of
said recess and said annular reinforcing portion so that
said taper surface connects the bottom surface of said
recess and said annul ar reinforcing portion and said
taper surface is inclined with respect to a direction
per pendi cul ar to the bottom surface of said recess;

said dividing step including the steps of
relatively noving said cutting blade and said wafer al ong
a predeterm ned one of said division lines and | owering
said cutting blade toward said wafer to start cutting of
said wafer at one end of said predeterm ned division |line
radially inside the outer circunference of said wafer,
whereas raising said cutting blade fromsaid wafer to
stop cutting of said wafer at tht other end of said
predeterm ned division line radially inside the outer
circunference of said wafer

2. The wafer processing nethod according to claim
1, wherein said taper surface to be fornmed in said back
grinding step has a taper angle defined as a
suppl enentary angle of the angle forned between said
taper surface and the bottom surface of said recess, said

taper angle being set in the range of 30 to 75 degrees.

31



