DEVI CE CH P PACKAGE MANUFACTURI NG METHOD

BACKGROUND CF THE | NVENTI ON

Field of the Invention

The present invention relates to a nethod of
manufacturing a device chip package in which a top
surface and a side surface of a device chip having the
top surface, an undersurface, and the side surface, and
having a device fornmed on the top surface are sealed with
a resin.

Description of the Related Art

In a sem conductor device manufacturing process, a
plurality of regions are demarcated by planned dividing
lines referred to as streets forned in a lattice manner
on the top surface of a semconductor wafer in
substantially the shape of a disk, and devices such as
integrated circuits (1GCs), large scale integrations
(LSIs), or the Iike are forned in the denarcated regions.
Then, the sem conductor wafer is cut along the streets by
a cutting apparatus. The sem conductor wafer is thereby
di vided into individual device chips.

The streets of semnmi conductor wafers have recently
been narrowed to increase the nunber of device chips to

be obtained. A nethod is known which forns cut grooves by



half cutting a sem conductor wafer having thus narrowed
streets, next seals the top surface and cut grooves of
the sem conductor wafer with a resin by supplying a
sealing resin to the top surface of the sem conductor
wafer, and then divides the sem conductor wafer into
i ndi vidual device chip packages by irradiating the cut

grooves with a | aser beam

SUWARY OF THE | NVENTI ON

However, when the sem conductor wafer is half cut
by a cutting blade having a very snall edge thickness,
the cutting edge of the cutting blade is bent and the
half cut grooves are inclined at the time of the half
cutting. When the inclined cut grooves are irradiated
wth a laser beam the side surfaces of the half cut
grooves are irradiated with the |aser beam and therefore
the side surfaces of the divided device chips have a part
not sealed with the resin.

It is accordingly an object of the present
invention to provide a device chip package manufacturing
nmet hod that can conpletely seal the top surfaces and side
surfaces of device chips with a resin.

In accordance with an aspect of +the present

invention, there 1is provided a device chip package



manufacturing method including a cutting step of formng
cut grooves having a depth reaching a finished thickness
of device chips by cutting a device wafer from a top
surface of the device wafer along a plurality of
intersecting streets formed on the top surface by a
cutting blade, the device wafer having devices forned in
respective regions demarcated by the streets, a cut
groove inclination state detecting step of detecting an
inclination state of the cut grooves while the cutting
step is performed or after the cutting step is perforned,
a sealing resin layer formng step of formng a sealing
resin layer coating the top surface and the cut grooves
of the device wafer by supplying a sealing resin to the
top surface of the device wafer after the cutting step
and the cut groove inclination state detecting step are
performed, a grinding step of thinning the device wafer
to the finished thickness of the device chips by grinding
an undersurface of the device wafer after the sealing
resin layer formng step is perforned, and a |[aser
processing step of dividing the device wafer into
i ndividual chips and formng device chip packages by
hol ding the device wafer by a holding surface of a chuck
table and applying a laser beam having a wavelength

absorbable by the sealing resin layer along the cut



grooves of the device wafer held by the chuck table after
the grinding step is performed. The |aser processing step
applies the |aser beam in parallel with the cut grooves
while the holding surface of the chuck table and the
| aser beam are inclined relative to each other on the
basis of the inclination state of the cut grooves, the
inclination state being detected in the cut groove
inclination state detecting step.

Preferably, the |aser processing step applies the
| aser beam in parallel with the cut grooves by inclining
the chuck table, and thereby divides the device wafer
into the individual chips.

According to the device chip package manufacturing
method in accordance with the present invention, the
| aser beam is applied in parallel with the cut grooves
while the holding surface of the chuck table and the
| aser beam are inclined relative to each other on the
basis of the inclination state of the cut grooves, the
inclination state being detected in the cut groove
inclination state detecting step. It is thus possible to
prevent a fear that the side surfaces of the manufactured
device chip packages have a part not sealed with the
resin.

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 wll best be understood from a study of
the followng 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 device wafer
(sem conduct or wafer);

FIG 2 is a perspective view of a wafer unit in
which the device wafer is supported by an annular frane
via a dicing tape;

FIG 3 is a perspective view depicting a cutting
st ep;

FIG 4 is a sectional view of the device wafer
after the cutting step is perforned,

FIG 5 is a sectional view depicting a cut groove
i nclination state detecting step;

FIG 6 is a sectional view after a sealing resin
| ayer formng step is perforned;

FIG 7 is a perspective view depicting a grinding
st ep;

FIG 8 is a sectional view of the device wafer



after the grinding step is perforned;

FIG 9 is a partially sectional side view of a
state in which the wafer wunit is retained by a chuck
tabl e; and

FI G 10 is a partially sectional side view

depicting a | aser processing step.

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBQODI MENT

An enbodinment of the present invention wll
hereinafter be described in detail with reference to the
drawings. FIG 1 is a perspective view of a device wafer
(sem conductor wafer) 11 as a processing object of a
manuf acturing nethod according to the present invention
The device wafer 11 has a top surface 1lla and an
undersurface 11b. A plurality of streets (planned
dividing lines) 13 are formed on the top surface 1la in
an orthogonal manner. Devices 15 are formed in respective
regions demarcated by the intersecting streets 13. A
plurality of bunps 17 in a projecting shape are forned
al ong four sides of each device 15.

When the manufacturing nethod according to the
present invention is perforned, a wafer unit 19 forned by
sticking the undersurface of the device wafer 11 to a

dicing tape T and fitting the periphery of the dicing



tape T to an annular frame F is introduced into a cutting
appar at us. In the nethod of manufacturing device chip
packages according to the present enbodinment, a cutting
step is perfornmed first which fornms cut grooves having a
depth reaching a finished thickness of device chips by
cutting the device wafer along the streets by a cutting
bl ade, the device wafer having the devices formed in the
respective regions denmarcated by the plurality of
I ntersecting streets.

In this cutting step, as depicted in FIG 3, the
device wafer 11 of the wafer unit 19 is suction-held by a
chuck table 12 of the cutting apparatus via the dicing
tape T, and the annular frame F is clanped and fixed by a
clanp not depicted in the figure. A cutting unit 14 of
the cutting apparatus includes a spindle 18 rotatably
housed in a spindle housing 16, and a cutting blade 20
nmounted on an end portion of the spindle 18. The cutting
bl ade 20 has a very thin cutting edge of 20 um or |ess,
for exanple, and is thus suitable for cutting a device
waf er havi ng narrowed streets.

In the cutting step, the cutting blade 20 rotating
at a high speed in the direction of an arrow A cuts in
the streets 13 of the device wafer 11 from the top

surface side of the device wafer 11 to a depth reaching



the finished thickness of device chips to be manufactured,
and the chuck table 12 is processing-fed in the direction
of an arrow X1. Cut grooves 21 having a depth reaching
the finished thickness of the device chips are thereby
formed in the device wafer 11. Simlar cut grooves 21 are
formed one after another along streets 13 extending in a
first direction while indexing feed is perforned by the
pitch of the streets 13 in a direction orthogonal to the
processing feed direction X1. Next, the chuck table 12 is
rotated by 90 degrees. Then, simlar cut grooves 21 are
formed along all of streets 13 extending in a second
di rection orthogonal to the first direction.

FIG 4 is an enlarged sectional view of the device
wafer 11 after the cutting step is perforned. The cutting
bl ade 20 performng the cutting step has a blade edge
(cutting edge) with a very small edge thickness. Thus, at
a time of half cutting of the device wafer 11 using the
cutting blade 20, the cutting edge of the cutting bl ade
20 is bent, and the half-cut grooves 21 are inclined wth
respect to the top surface 1la of the device wafer 11.
All of the cut grooves 21 tend to be inclined in an
i dentical direction.

Accordingly, in the nmethod of manufacturing device

chip packages according to the present enbodinent, as



depicted in FIG 5, the top surface of the device wafer
11 is irradiated with a Jlaser beam from a |aser
di spl acenent gage 24, the inclination state of the cut
grooves 21 is detected by noving the |aser displacenent
gage 24 in the direction of an arrow A and the
inclination state is stored in a nenory of the |aser
di spl acenent gage, for exanple. The inclination of the
cut grooves 21 nay al so be detected by using the depth of
focus of an imaging unit including a mcroscope and an
i magi ng el enent in place of the |aser displacenent gage.

After the cutting step and the cut groove
inclination state detecting step described above are
performed, as depicted in FIG 6, a sealing resin |ayer
formng step is perfornmed which coats the top surface 1lla
and the cut grooves 21 of the device wafer 11 with a
sealing resin |layer 23 by suppling a sealing resin to the
top surface of the device wafer 11. The sealing resin
| ayer 23 is preferably formed to a thickness such that
bunps 17 project slightly. The sealing resin layer 23 is
formed by for exanple an epoxy resin or the |iKke.

After the sealing resin layer formng step is
performed, a grinding step is performed which achieves
thinning to the finished thickness of the device chips by

grinding the undersurface 11b of the device wafer 11.



Before the grinding step is perforned, the device wafer
11 is peeled fromthe dicing tape T of the wafer unit 19,
and then a top surface protective tape 25 is stuck to the
top surface 1la of the device wafer to protect the
devices 15. Then, as depicted in FIG 7, the top surface
protective tape 25 side is suction-held by a chuck table
28 of a grinding apparatus, and the undersurface 11b of
the device wafer 11 is exposed.

In FIG 7, a grinding unit 30 of the grinding
apparatus includes a spindle 32 rotation-driven by a
notor, a wheel nmount 34 fixed to an end of the spindle 32,
and a grinding wheel 36 detachably fitted to the wheel
nmount 34 by a plurality of screws 38. The grinding wheel
36 is constituted of an annular wheel base 40 and a
plurality of grinding stones 42 fixed to the periphery of
a | ower end of the wheel base 40.

In the grinding step, while the chuck table 28 is
rotated at 300 rpm for exanple, in the direction of an
arrow a, the grinding wheel 36 is rotated at 6000 rpm
for exanple, in the sane direction as the chuck table 28,
that is, the direction of an arrow b, and the grinding
stones 42 of the grinding wheel 36 are brought into
contact with the undersurface 11b of the device wafer 11

by driving a grinding unit feed mechani sm not depicted.
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Then, the undersurface 11b of the device wafer 11
Is ground while the grinding wheel 36 is grinding-fed
downward by a predeterm ned amount at a predeterm ned
grinding feed speed. The device wafer 11 is thus thinned
to the finished thickness of the device chips. FIG 8 is
a sectional view of the device wafer 11 after the
grinding step is perforned.

After the grinding step is perforned, as depicted
in FIG 9, the undersurface side of the device wafer 11
is suction-held by a suction holding unit 50 of a chuck
table 46 of a |aser processing apparatus via the dicing
tape T, and the annular frame F of the wafer unit 19 is
clanped and fixed by a clanp 54. In FIG 9, the suction
holding unit 50 is selectively connected to a suction
source, not depicted, via a suction passage 52 fornmed in
a nmetallic franme body 48.

After the device wafer 11 is suction-held by the
chuck table 46, a I|aser processing step is perforned
which applies a |laser beam LB in parallel with the cut
grooves 21 while a holding surface of the chuck table 46
and the |aser beam LB applied from a condenser 56 are
inclined relative to each other on the basis of the
inclination state of the cut grooves 21 which inclination

state is detected in the cut groove inclination state
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det ecting step.

In the present enbodi ment, as depicted in FIG 10,
the laser beam LB is inclined so as to be parallel wth
the cut grooves 21 on the basis of the inclination state
of the cut grooves 21, by using a nechanism disclosed in
Japanese Patent Laid-Open No. 2013-119123 or a nechani sm
di scl osed in Japanese Patent Laid-Open No. 2014-237210,
for exanple. Then, the sealing resin layer 23 in the cut
grooves 21 is cut by irradiating the cut grooves 21 with
the laser beam LB having a wavelength (for exanple 355
nm absorbable by the sealing resin |ayer 23.

The device wafer 11 is conpletely cut off by the
irradiation with the |laser beam LB along the streets 13
extending in the first direction while the chuck table 46
is indexing-fed in a Y-axis direction by the pitch of the
streets 13. After the cutting along all of the streets 13
extending in the first direction is conpleted, the chuck
table 46 is rotated by 90 degrees. A simlar |aser
processing step is then performed along all of the
streets 13 extending in the second direction orthogonal
to the first direction. Consequently, the device wafer 11
is divided into individual <chips, and device chip
packages whose top surface and side surfaces are sealed

with the sealing resin |ayer 23 are forned.
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In the foregoing enbodinent, the |aser processing
step applies the laser beam LB in parallel with the cut
grooves 21 while the holding surface of the chuck table
46 and the |aser beam LB are inclined relative to each
other on the basis of the inclination state of the cut
grooves 21 which inclination state is detected in the cut
groove inclination state detecting step. Thus, the side
surfaces of the half cut grooves 21 can be prevented from
being irradiated with the |laser beam and therefore the
side surfaces of the manufactured device chip packages
can be prevented from having a part not sealed with the
resin.

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

by the invention.
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WHAT | S CLAIMED I S:

1. A device chip package manufacturing nethod
conpri si ng:

a cutting step of formng cut grooves having a
depth reaching a finished thickness of device chips by
cutting a device wafer from a top surface of the device
wafer along a plurality of intersecting streets forned on
the top surface by a cutting blade, the device wafer
havi ng devices forned in respective regions demarcated by
the streets;

a cut groove inclination state detecting step of
detecting an inclination state of the cut grooves while
the cutting step is perforned or after the cutting step
I s perforned;

a sealing resin layer formng step of formng a
sealing resin layer coating the top surface and the cut
grooves of the device wafer by supplying a sealing resin
to the top surface of the device wafer after the cutting
step and the cut groove inclination state detecting step
are perforned,

a grinding step of thinning the device wafer to the
finished thickness of the device chips by grinding an
undersurface of the device wafer after the sealing resin

| ayer formng step is performed; and
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a laser processing step of dividing the device
wafer into individual <chips and formng device chip
packages by hol ding the device wafer by a holding surface
of a chuck table and applying a |aser beam having a
wavel engt h absorbable by the sealing resin |layer along
the cut grooves of the device wafer held by the chuck
table after the grinding step is perforned,

the | aser processing step applying the |aser beam
in parallel wth the cut grooves while the holding
surface of the chuck table and the |aser beam are
inclined relative to each other on the basis of the
inclination state of the cut grooves, the inclination
state being detected in the cut groove inclination state
det ecting step.

2. The device chip package manufacturing nethod
according to claim1l, wherein

the | aser processing step applies the |aser beamin
parallel wth the cut grooves by inclining the chuck

t abl e.
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