MANUFACTURI NG METHOD OF PACKAGES

BACKGROUND OF THE | NVENTI ON

Field of the Invention

The present invention relates to a manufacturing
nmet hod of packages in each of which a device chip is
seal ed by a seal ant.

Description of the Related Art

For exanple, in the case of depositing a netal film
that functions as a heat sink on a back surface of a
device chip, a processing nmethod is used in which only
the back surface corresponding to a device region in a
device wafer is ground to thin part of the wafer and the
peri pheral part is left with the original thickness in
order to nmake handling in the filmdeposition step easy
(for exanple, refer to Japanese Patent Laid-Qpen 2007-

19379) .

SUMVARY OF THE | NVENTI ON
Devi ce chi ps nmanufactured by the processi ng net hod
descri bed i n Japanese Patent Laid-Open 2007-19379 are
each nounted on a nounting board. A sealing substrate on
whi ch plural device chips are nounted through sealing of

the device chips and so forth is fornmed. Then, packages



i ncludi ng the device chip are manufactured by dividing
the sealing substrate.

In the processing nethod described in Japanese
Pat ent Lai d- Open 2007-19379, the device wafer in which a
recessed part is forned at the center and a periphera
projection part is forned involves a possibility of
br eakage when the peripheral projection part is renoved
because only the thinned central part is left. Thus, an
I nprovenent is desired.

Thus, an object of the present invention is to
provi de a manufacturing nethod of packages that can
reduce the possibility of breakage of a device wafer.

In accordance with an aspect of the present
I nvention, there is provided a manufacturing nethod of
packages in each of which a device chip is sealed by a
seal ant. The manufacturing nethod of packages includes a
devi ce wafer preparation step of preparing a device wafer
having a front surface including a device region in which
a device is fornmed in each of regions marked out by a
plurality of planned dividing lines that intersect and a
peri pheral surplus region that surrounds the device
region, a groove formng step of form ng grooves with a
depth that reaches a finished thickness of the device

chip along the planned dividing lines fromthe front



surface of the device wafer, and a front surface sealing
step of sealing the front surface of the device wafer by
the sealant and filling the grooves with the seal ant
after executing the groove formng step. The
manuf acturing nmet hod of packages further includes a back
surface grinding step of grinding a back surface of the
devi ce wafer corresponding to the device region to forma
recessed part with a depth that reaches the grooves and
form an annul ar projection part that surrounds the
recessed part and corresponds to the peripheral surplus
region after executing the front surface sealing step, a
back surface sealing step of filling the recessed part
with the sealant to execute sealing after executing the
back surface grinding step, and a dividing step of
form ng dividing grooves with a smaller width than the
grooves al ong the grooves fromthe front surface of the
devi ce wafer and dividing the device wafer to forma
plurality of packages in each of which the device chip is
seal ed by the seal ant after executing the back surface
sealing step

Preferably, the device has a protrusion el ectrode
and the front surface is sealed by the sealant in such a
manner that the protrusion electrode is covered in the

front surface sealing step. Furthernore, the



manuf act uri ng nmet hod of packages further includes a front
surface planarization step of planarizing the seal ant on
the front surface of the device wafer and exposi ng an end
part of the protrusion electrode after executing the
front surface sealing step and before executing the back
surface grinding step.

Preferably, the manufacturing nethod of packages
further includes a planarization step of planarizing the
seal ant on the back surface of the device wafer after
executing the back surface sealing step and before
executing the dividing step.

The manufacturing nmethod of packages according to
the present invention provides an effect that the
possibility of breakage of the device wafer can be
reduced.

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 wll 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 1 is a plan viewillustrating one exanple of a
package manufactured by a manufacturing nethod of
packages according to an enbodi nent;

FIG 2 is a sectional viewalong line II-1l1 in FIG

FIG 3 is a flowhart illustrating a flow of the
manuf acturi ng met hod of packages according to the
enbodi nent;

FIG 4 is a perspective view of a wafer prepared in
a device wafer preparation step of the manufacturing
nmet hod of packages illustrated in FIG 3;

FIG 5 is an enlarged plan view illustrating part V
in FIG 4;

FIG 6 is a perspective view schenmatically
illustrating a groove form ng step of the manufacturing
met hod of packages illustrated in FIG 3;

FIG 7 is a sectional view of a device wafer after
a front surface sealing step of the nmanufacturing nethod
of packages illustrated in FIG 3;

FIG 8 is a partially sectional side view

schematically illustrating a front surface planarization
step of the nmanufacturing nethod of packages illustrated
in FIG 3;

FIG 9 is a sectional view of the device wafer



after the front surface planarization step of the
manuf acturing nmet hod of packages illustrated in FIG 3;

FIG 10 is a perspective view schematically
illustrating a back surface grinding step of the
manuf acturing nmet hod of packages illustrated in FIG 3;

FIG 11 is a sectional view of the device wafer
after the back surface grinding step of the manufacturing
nmet hod of packages illustrated in FIG 3;

FIG 12 is a sectional view of the device wafer
after a netal filmformng step of the manufacturing
nmet hod of packages illustrated in FIG 3;

FIG 13 is a sectional view of the device wafer
after a back surface sealing step of the manufacturing
met hod of packages illustrated in FIG 3;

FIG 14 is a partially sectional side view
schematically illustrating a planarization step of the
manuf acturing nmet hod of packages illustrated in FIG 3;

FIG 15 is a perspective view schematically
illTustrating a dividing step of the manufacturing nethod
of packages illustrated in FIG 3;

FIG 16 is an enlarged plan view illustrating part
XVl in FIG 15; and

FIG 17 is a sectional view of the device wafer

after the dividing step of the manufacturing nethod of



packages illustrated in FIG 3.

DETAI LED DESCRI PTON OF THE PREFERRED EMBODI MENT
An enbodi nent of the present invention will be
described in detail belowwth reference to the draw ngs.
The present invention is not limted by contents
described in the follow ng enbodi nent. Furthernore, in
constituent el enments descri bed bel ow, what can be easily
envi saged by those skilled in the art and what are
substantially the same are included. Moreover,
configurations described bel ow can be conbi ned as
appropriate. In addition, various kinds of om ssion,
repl acenent, or change of configurations can be executed
wi t hout departing fromthe gist of the present invention.
A manuf acturing method of packages according to the

enbodi nent of the present invention will be described
based on the drawings. FIG 1 is a plan viewillustrating
one exanpl e of a package nmanufactured by the
manuf acturi ng met hod of packages according to the
enbodinment. FIG 2 is a sectional viewalong line IIl-1
in FIG 1. FIG 3 is a flowhart illustrating a fl ow of
t he manuf acturi ng nethod of packages according to the
enbodi nent .

The manufacturing nmethod of packages according to



the enbodi nent is a nethod for manufacturing a package 1
illustrated in FIG 1 and FIG 2. The package 1

manuf actured by the manufacturing nethod of packages
according to the enbodi nent includes a device chip 2 and
a sealant 3 as illustrated in FIG 1 and FIG 2. As
illustrated in FIG 1, the device chip 2 includes a
substrate 4 and a device 6 fornmed on a front surface 5 of
the substrate 4. 1In the enbodinent, the device 6 is a
circuit such as an integrated circuit (1C or |arge scale
i ntegration (LSI).

Furthernore, as illustrated in FIG 2, the device 6
has, on a front surface 7, plural bunps 8 that are
protrusion el ectrodes for connecting to a substrate or
the like that is not illustrated in the diagram The
bunps 8 are conposed of an el ectrically-conductive netal
The bunps 8 protrude fromthe front surface 7 of the
device 6 and are forned into a spherical shape in the
enbodi nent .

As illustrated in FIG 2, a netal film1l0 is forned
on a back surface 9 on a back side of the front surface 5
of the substrate 4 of the device chip 2. In the
enbodi nent, the netal film 10 is conposed of a netal
having el ectrical conductivity and functions as a heat

sink of the package 1.



The sealant 3 is conposed of a synthetic resin
having insul ation properties. The sealant 3 covers the
front surface 7 of the device 6 of the device chip 2, the
side surfaces of the device chip 2, and the netal film 10
and seals the front surface 7 of the device 6, i.e., the
front surface of the device chip 2, and the side surfaces
and the back surface 9 of the device chip 2. Furthernore,
the seal ant 3 exposes tips 11 that are end parts of the
bunps 8 and are separate fromthe front surface 7 of the
device 6. In the enbodinent, the sealant 3 seals all side
surfaces. That is, the device chip 2 is sealed by the
sealant 3. Furthernore, in the enbodi ment, the sealant 3
i s conposed of a heat-curable resin.

As illustrated in FIG 3, the manufacturing nethod
of packages according to the enbodi ment includes a device
waf er preparation step ST1l, a groove formng step ST2, a
front surface sealing step ST3, a front surface
pl anari zati on step ST4, a back surface grinding step S5,
a netal filmformng step ST6, a back surface sealing
step ST7, a planarization step ST8, and a dividing step
ST9.

(Devi ce Wafer Preparation Step)
FIG 4 is a perspective view of a wafer prepared in

the device wafer preparation step of the manufacturing



nmet hod of packages illustrated in FIG 3. FIG 5 is an
enl arged plan viewillustrating part Vin FIG 4. The
devi ce wafer preparation step ST1 is a step of preparing
a device wafer 20 illustrated in FIG 4.

The device wafer 20 is a circular-disc-shaped
sem conductor wafer or the |like that includes silicon,
sapphire, gallium arsenide, or the |like as the substrate
4. I n explanation of the device wafer 20, a description
will be made in such a manner that a part in common with
the device chip 2 is given the sane nuneral. As
illustrated in FIG 4, the device wafer 20 has the front
surface 5 including a device region 22 in which the
device 6 is formed in each of regions marked out by
plural planned dividing lines 21 that intersect and a
peri pheral surplus region 23 that surrounds the device
region 22. The peripheral surplus region 23 is a region
In which the device 6 is not forned. As illustrated in
FIG 5, the planar shape of the devices 6 is forned into
a rectangul ar shape and plural bunps 8 are di sposed on
the front surface 7. Wen the device wafer 20 has been
prepared, the manufacturing nethod proceeds to the groove
form ng step ST2.
(G oove Form ng Step)

FIG 6 is a perspective view schenmatically

10



illustrating the groove form ng step of the manufacturing
nmet hod of packages illustrated in FIG 3. The groove
formng step ST2 is a step of form ng grooves 24 with a
depth 24-1 that reaches a finished thickness 12
(illustrated in FIG 2) of the device chip 2 along the

pl anned dividing lines 21 fromthe side of the front
surface 5 of the substrate 4 of the device wafer 20. The
finished thickness 12 of the device chip 2 is the

t hi ckness of the device chip 2 fromthe tips 11 of the
bunps 8 to the netal film 10.

In the enbodi nent, in the groove form ng step ST2,
the side of the back surface 9 of the device wafer 20 is
pl aced on a holding surface of a chuck table that is not
illustrated in the diagramin a cutting apparatus 30
illustrated in FIG 6 and the cutting apparatus 30 sucks
and holds the side of the back surface 9 of the device
waf er 20 on the hol ding surface of the chuck table. In
the groove formng step ST2, the cutting apparatus 30
I mages the front surface 5 of the device wafer 20 by
i magi ng means that is not illustrated in the diagram and
detects the planned dividing line 21 to fulfill alignnment
i n which position adjustnent between a cutting blade 32
of a cutting unit 31 and the planned dividing line 21 is

execut ed.
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In the groove formng step ST2, the cutting
apparatus 30 nakes the cutting blade 32 cut into the
center of the planned dividing line 21 in the width
direction fromthe side of the front surface 5 of the
device wafer 20 to the depth 24-1 that reaches the
finished thickness 12 fromthe tips 11 of the bunps 8 as
illustrated in FIG 6 while relatively noving the chuck
table and the cutting blade 32 along the planned dividing
line 21. In the groove formng step ST2, the cutting
apparatus 30 forns the groove 24 in the planned dividing
line 21 by the cutting blade 32. The groove 24 is what is
generally called a half-cut groove fornmed fromthe front
surface 5 of the substrate 4 of the device wafer 20 to
the center of the substrate 4 in the thickness direction.
When the grooves 24 have been forned in all planned
dividing lines 21 as illustrated in FIG 7 in the groove
formng step ST2, the manufacturing nmethod proceeds to
the front surface sealing step ST3.

In the enbodi nent, the cutting blade 32 has a first
t hi ckness and the grooves 24 have a first width 24-2
(illustrated in FIG 7) equivalent to the first thickness.
Furthernore, in the enbodi nent, the depth 24-1 of the
grooves 24 fromthe tips 11 of the bunps 8 to bottom

surfaces is deeper than the finished thickness 12. In the
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enbodi nent, the grooves 24 are forned by cutting
processing in which the cutting blade 32 is nade to cut
into the planned dividing Iine 21. However, in the
present invention, the grooves 24 having the first wdth
24-2 may be formed by abl ation processing in which the
device wafer 20 is irradiated wth a | aser beamw th such
a wavel ength as to be absorbed by the device wafer 20

al ong the planned dividing |ines 21.

(Front Surface Sealing Step)

FIG 7 is a sectional view of the device wafer
after the front surface sealing step of the manufacturing
nmet hod of packages illustrated in FIG 3. The front
surface sealing step ST3 is a step of sealing the side of
the front surfaces 7 of the devices 6 of the device wafer
20 by the sealant 3 and filling the grooves 24 with the
seal ant 3 after executing the groove formng step ST2.

In the front surface sealing step ST3, a heat-
curable resin that fornms the sealant 3 is supplied to the
side of the front surfaces 7 of the devices 6 of the
device wafer 20 and the front surfaces 7 are covered by
the heat-curable resin. 1In addition, the grooves 24 are
filled with the heat-curable resin. In the front surface
sealing step ST3, the heat-curable resin is heated to be

cured to seal the front surfaces 5 and 7 by the sealant 3
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and fill the grooves 24 with the sealant 3 as illustrated
in FIG 7. Wen the front surfaces 5 and 7 have been
seal ed by the sealant 3 and the grooves 24 have been
filled wwth the sealant 3, the manufacturing nethod
proceeds to the front surface planarization step ST4. In
the enmbodinent, in the front surface sealing step ST3,
the side of the front surfaces 7 of the devices 6 is
sealed by the sealant 3 in such a nanner that the whole
of the bunps 8 is covered. However, in the present
invention, the side of the front surfaces 7 of the
devices 6 of the device wafer 20 nmay be seal ed by the
sealant 3 in such a manner that the state in which the
tips 11 of the bunps 8 are exposed froma front surface
13 of the sealant 3 is obtained.
(Front Surface Pl anarization Step)

FIG 8 is a partially sectional side view
schematically illustrating the front surface
pl anari zation step of the manufacturing nethod of
packages illustrated in FIG 3. FIG 9 is a sectiona
view of the device wafer after the front surface
pl anari zation step of the manufacturing nethod of
packages illustrated in FIG 3. The front surface
pl anari zation step ST4 is a step of planarizing the front

surface 13 of the sealant 3 on the side of the front
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surfaces 7 of the devices 6 of the device wafer 20 and
exposing the tips 11 of the bunps 8 after executing the
front surface sealing step ST3 and before executing the
back surface grinding step ST5.

In the enbodi nent, in the front surface
pl anari zation step ST4, a tool bit cutting apparatus 40
illustrated in FIG 8 sucks and holds the side of the
back surface 9 of the device wafer 20 on a hol di ng
surface 42 of a chuck table 41. In the front surface
pl anari zation step ST4, the tool bit cutting apparatus 40
positions a tip of a tool bit 44 of a tool bit wheel 43
to the front surface 13 of the sealant 3 at a hei ght of
the tips 11 of the bunps 8. In the front surface
pl anari zation step ST4, as illustrated in FIG 8, the
tool bit cutting apparatus 40 noves the chuck table 41 in
the horizontal direction along an arrowin FIG 8, for
exanple, while rotating the tool bit wheel 43 around the
axis center parallel to the vertical direction by a
spi ndl e 45, and nmakes the chuck table 41 pass bel ow the
tool bit wheel 43 to cut the whole of the front surface
13 of the sealant 3 by the tool bit 44 of the tool bit
wheel 43.

In the front surface planarization step ST4, the

tool bit cutting apparatus 40 cuts the sealant 3 that
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seals the front surfaces 7 of the devices 6 of the device
waf er 20 in such a manner that the tips 11 of the bunps 8
are exposed fromthe front surface 13 of the sealant 3 as
illustrated in FIG 9. Wen the sealant 3 has been cut to
expose the bunps 8 fromthe front surface 13 of the
sealant 3 in the front surface planarization step ST4,
t he manuf acturing nmethod proceeds to the back surface
gri ndi ng step ST5.

In the enbodinent, in the front surface
pl anari zation step ST4, the front surface 13 of the
sealant 3 is cut by the tool bit 44 of the tool bit
cutting apparatus 40 and the tips 11 of the bunps 8 are
exposed in the front surface 13 of the sealant 3. However,
in the present invention, a grinding apparatus may cause
gri ndi ng abrasive stones of a grinding wheel for grinding
rotated by a spindle to abut against the front surface 13
of the sealant 3 while rotating a chuck table that holds
t he back surface side of the device wafer 20 around the
axis center, and grind the front surface 13 of the
sealant 3 to expose the tips 11 of the bunps 8 in the
front surface 13 of the sealant 3. Furthernore, in the
present invention, the front surface planarization step
ST4 does not need to be executed if sealing with the

sealant 3 is executed in the state in which the tips 11
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of the bunps 8 are exposed fromthe front surface 13 in
the front surface sealing step ST3.
(Back Surface Ginding Step)

FIG 10 is a perspective view schematically
illustrating the back surface grinding step of the
manuf act uri ng nmet hod of packages illustrated in FIG 3.
FIG 11 is a sectional view of the device wafer after the
back surface grinding step of the manufacturing nethod of
packages illustrated in FIG 3. The back surface grinding
step ST5 is a step of grinding the back surface 9 of the
substrate 4 of the device wafer 20 corresponding to the
device region 22 to forma recessed part 25 with a depth
that reaches the grooves 24 and form an annul ar
projection part 26 that surrounds the recessed part 25
and corresponds to the peripheral surplus region 23 after
executing the front surface sealing step STS.

In the back surface grinding step ST5, a protective
tape 50 that is illustrated in FIG 10 and is a circular-
di sc-shaped protective conponent with the sane dianeter
as the device wafer 20 is stuck to the front surface 13
of the sealant 3 of the device wafer 20. In the
enbodi nent, the protective tape 50 conposed of a
synthetic resin is stuck to the front surface 13 of the

seal ant 3 of the device wafer 20. However, in the present
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i nvention, the protective conponent is not limted to the
protective tape 50 and may be a circul ar-di sc-shaped
conmponent that is hard and has the sane di aneter as the
devi ce wafer 20.

In the back surface grinding step ST5, a grinding
apparatus 60 illustrated in FIG 10 sucks and holds the
side of the front surface 13 of the sealant 3 of the
devi ce wafer 20 over a hol ding surface 62 of a chuck
table 61 with the internediary of the protective tape 50.
In the back surface grinding step ST5, as illustrated in
FIG 10, the grinding apparatus 60 rotates a grinding
wheel 64 by a spindle 63 around the axis center paralle
to the vertical direction and rotates the chuck table 61
around the axis center parallel to the vertical direction.
Furthernore, while supplying a grinding liquid froma
grinding liquid nozzle that is not illustrated in the
di agram the grinding apparatus 60 causes grinding
abrasi ve stones 65 of the grinding wheel 64 to abut
agai nst the part corresponding to the device region 22 in
the back surface 9 and brings the grinding abrasive
stones 65 closer to the chuck table 61 at a predeterm ned
feed rate to grind the part corresponding to the device
region 22 in the back surface 9 by the grinding abrasive

st ones 65.
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In the back surface grinding step ST5, as
illustrated in FIG 10 and FIG 11, the part
corresponding to the device region 22 in the back surface
9 is ground by the grinding abrasive stones 65 to form
the recessed part 25 that corresponds to the device
region 22 and has a circular shape as the planar shape on
the side of the back surface 9 of the substrate 4. In
addition, the part corresponding to the periphera
surplus region 23 in the back surface 9 is not ground but
kept at the thickness before the grinding to formthe
annul ar projection part 26 that corresponds to the
peri pheral surplus region 23 and has a ring shape as the
pl anar shape on the side of the back surface 9 of the
substrate 4. In the present invention, the part
corresponding to the device region 22 in the back surface
9 of the substrate 4 of the device wafer 20 represents
the part that overlaps with the device region 22 in the
t hi ckness direction of the device wafer 20 in the back
surface 9 of the substrate 4 of the device wafer 20. In
the present invention, the part corresponding to the
peri pheral surplus region 23 in the back surface 9 of the
substrate 4 of the device wafer 20 represents the part
that overlaps with the peripheral surplus region 23 in

the thickness direction of the device wafer 20 in the
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back surface 9 of the substrate 4 of the device wafer 20.

In the back surface grinding step ST5, the part
corresponding to the device region 22 in the back surface
9 of the substrate 4 of the device wafer 20 is ground
until the thickness of the part under the recessed part
25 in the device wafer 20 becones a predetermn ned
thi ckness (in the enbodi nent, thickness obtained by
subtracting the thickness of the nmetal film10 fromthe
finished thickness 12). After the part corresponding to
the device region 22 in the back surface 9 of the
substrate 4 of the device wafer 20 has been ground to the
predet erm ned thi ckness, the manufacturing nethod
proceeds to the netal filmformng step ST6. In the
devi ce wafer 20 ground until the thickness of the part
under the recessed part 25 in the device wafer 20 becones
the predeterm ned thickness in the back surface grinding
step ST5, the sealant 3 with which the grooves 24 are
filled is exposed on the side of the back surface 9
because the depth 24-1 of the grooves 24 is |arger than
the finished thickness 12.
(Metal Film Form ng Step)

FIG 12 is a sectional view of the device wafer
after the netal filmformng step of the manufacturing

nmet hod of packages illustrated in FIG 3. The netal film
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formng step ST6 is a step of formng the netal film 10
on a bottomof the recessed part 25. |In the enbodi nent,
in the netal filmformng step ST6, the netal film 10
with an even thickness is forned on the whole of the
bottom of the recessed part 25 as illustrated in FIG 12.
Along with this, the manufacturing nethod proceeds to the
back surface sealing step ST7.

(Back Surface Sealing Step)

FIG 13 is a sectional view of the device wafer
after the back surface sealing step of the manufacturing
nmet hod of packages illustrated in FIG 3. The back
surface sealing step ST7 is a step of filling the
recessed part 25 with the sealant 3 to execute sealing
after executing the back surface grinding step STb5.

In the back surface sealing step ST7, the heat-
curable resin that fornms the sealant 3 is supplied into
the recessed part 25 forned in the back surface 9 of the
devi ce wafer 20 and the recessed part 25 is filled with
the heat-curable resin. In the back surface sealing step
ST7, the heat-curable resin is heated to be cured and the
inside of the recessed part 25 is filled with the seal ant
3 and is sealed as illustrated in FIG 13. Wen the
i nside of the recessed part 25 has been seal ed by the

seal ant 3, the manufacturing nmethod proceeds to the
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pl anari zation step ST8. In the enbodi nent, the heat-
curable resin that seals the recessed part 25 in the back
surface sealing step ST7 is the heat-curable resin that
seals the side of the front surfaces 5 and 7 in the front
surface sealing step ST3. However, in the present

i nvention, the heat-curable resinis not limted thereto.
(Planari zati on Step)

FIG 14 is a partially sectional side view
schematically illustrating the planarization step of the
manuf act uri ng nmet hod of packages illustrated in FIG 3.
The planarization step ST8 is a step of planarizing a
surface 14 of the sealant 3 on the side of the back
surface 9 of the substrate 4 of the device wafer 20 after
executing the back surface sealing step ST7 and before
executing the dividing step ST9.

In the enbodi nent, in the planarization step ST8, a
grinding apparatus 70 illustrated in FIG 14 sucks and
hol ds the side of the front surface 13 of the sealant 3
of the device wafer 20 over a holding surface 72 of a
chuck table 71 with the internediary of the protective
tape 50. In the planarization step ST8, as illustrated in
FIG 14, a grinding wheel 74 for grinding is rotated by a
spindle 73 around the axis center parallel to the

vertical direction and the chuck table 71 is rotated
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around the axis center parallel to the vertical direction.
Furthernore, while a grinding liquid is supplied froma
grinding liquid nozzle that is not illustrated in the

di agram grinding abrasive stones 75 of the grinding

wheel 74 are made to abut against the surface 14 of the
sealant 3 that seals the recessed part 25 and are brought
closer to the chuck table 71 at a predeterm ned feed rate
to grind the surface 14 of the sealant 3 by the grinding
abrasi ve stones 75.

In the planarization step ST8, the surface 14 of
the sealant 3 that seals the inside of the recessed part
25 of the device wafer 20 and the annul ar projection part
26 are ground to be planarized until the grindi ng whee
74 gets closer to the chuck table 71 by a predeterm ned
feed anpbunt. 1In the enbodinent, in the planarization step
ST8, the grinding apparatus 70 executes the planarization
until the surface 14 of the sealant 3 and the annul ar
projection part 26 becone flush with each other. Wen the
gri ndi ng wheel 74 has gotten closer to the chuck table 71
by the predeterm ned feed anount, the manufacturing
met hod proceeds to the dividing step ST9. 1In the
enbodi nent, in the planarization step ST8, the surface 14
of the sealant 3 is ground to be planarized. However, in

the present invention, the surface 14 may be cut by the
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tool bit 44 of the tool bit cutting apparatus 40
simlarly to the front surface planarization step ST4. In
the present invention, in the planarization step ST8, the
grinding apparatus 70 nay be used according to the
sealant 3 or the tool bit cutting apparatus 40 may be
used. For exanple, in the present invention, in the
pl anari zation step ST8, depending on the conpound of the
seal ant 3, wear becones |arge when the sealant 3 is
ground by the grinding apparatus 70 and therefore it is
desirable to cut the sealant 3 by the tool bit cutting
appar at us 40.
(Di viding Step)

FIG 15 is a perspective view schematically
illTustrating the dividing step of the manufacturing
nmet hod of packages illustrated in FIG 3. FIG 16 is an
enl arged plan viewillustrating part XVI in FIG 15. FIG
17 is a sectional view of the device wafer after the
di vidi ng step of the manufacturing nmethod of packages
illustrated in FIG 3. The dividing step ST9 is a step of
form ng dividing grooves 27 with a smaller width 27-2
than the grooves 24 along the grooves 24 fromthe front
surface 13 of the sealant 3 of the device wafer 20 and
di vidi ng the device wafer 20 to form plural packages 1

after executing the back surface sealing step ST7.
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In the enbodinent, in the dividing step ST9, the
protective tape 50 is separated fromthe side of the
front surface 13 of the sealant 3 of the device wafer 20.
In the enbodinent, in the dividing step ST9, a dicing
tape 51 that is illustrated in FIG 15 and has a circul ar
di sc shape with a |arger dianeter than the device wafer
20 is stuck to the side of the back surface 9 of the
substrate 4 of the device wafer 20. In addition, an
annul ar frame 52 with an inner dianeter larger than the
di aneter of the device wafer 20 is nounted on the
peri pheral edge of the dicing tape 51.

In the enbodi nent, in the dividing step ST9, a
cutting apparatus 80 illustrated in FIG 15 sucks and
hol ds the side of the back surface 9 of the device wafer
20 over a holding surface of a chuck table that is not
illustrated in the diagramwth the internmediary of the
dicing tape 51. In the dividing step ST9, the cutting
apparatus 80 inages the front surface 13 of the sealant 3
that seals the front surfaces 7 of the device wafer 20 by
i magi ng means and detects the bunps 8 exposed fromthe
front surface 13 of the sealant 3 as illustrated in FIG
16 to fulfill alignment in which position adjustnent
between a cutting blade 82 of a cutting unit 81 and the

groove 24 is executed. A second thickness of the cutting
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bl ade 82 used in the dividing step ST9 is smaller than
the first thickness of the cutting blade 32 used in the
groove form ng step ST2.

In the dividing step ST9, the cutting apparatus 80
makes the cutting blade 82 cut into the center of the
sealant 3 buried in the groove 24 in the width direction
until reaching the dicing tape 51 fromthe side of the
front surfaces 5 and 7 of the device wafer 20 as
illustrated in FIG 15 while relatively noving the chuck
table and the cutting blade 82 along the groove 24. 1In
the dividing step ST9, the cutting apparatus 80 forns the
di viding grooves 27 with the second width 27-2 in the
sealant 3 that seals the grooves 24 by the cutting bl ade
82. In the dividing step ST9, as illustrated in FIG 17,
the dividing grooves 27 are fornmed in the seal ant 3 that
seals all grooves 24 and the device wafer 20 is divided
into the individual packages 1. Along with this, the
manuf act uri ng nmet hod of packages ends. In FIG 7 to FIG
9, FIG 11 to FIG 14, and FIG 17, only two bunps 8 of
the device 6 of each device chip 2 are illustrated and
the other bunps 8 are omtted.

In the enbodi nent, the second thickness of the
cutting blade 82 is smaller than the first thickness and

therefore the dividing grooves 27 have the second wi dth
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27-2 that is equivalent to the second thickness and is
smal ler than the first wwdth 24-2. |In the enbodi nent, the
di vi di ng grooves 27 are forned by cutting processing in
which the cutting blade 82 is nade to cut into the
sealant 3 buried in the groove 24. However, in the
present invention, the dividing grooves 27 may be forned
by abl ati on processing in which the sealant 3 is
irradiated with a | aser beamw th such a wavel ength as to
be absorbed by the sealant 3 along the grooves 24. The
packages 1 divided individually are picked up fromthe

di cing tape 51 by a pickup apparatus that is not
illustrated in the diagram and are conveyed to the
subsequent st ep.

In the manufacturing nethod of packages according
to the enbodi nent described above, the grooves 24 that
are half-cut grooves are fornmed in the front surface 5 of
the substrate 4 and the side of the front surfaces 5 and
7 is sealed by the sealant 3. Thereafter, only the part
corresponding to the device region 22 in the back surface
9 of the substrate 4 of the device wafer 20 is ground and
part of the device wafer 20 is thinned to formthe
recessed part 25 at the center, and the periphera
surplus region 23 is fornmed into the annul ar projection

part 26 wth the thickness before the grinding.
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Furthernore, in the manufacturing nmethod of packages, the
recessed part 25 at the center corresponding to the
device region 22 in the back surface 9 of the substrate 4
Is filled wwth the heat-curable resin that forns the

seal ant 3 and thereafter the device wafer 20 is divided.
Thus, in the manufacturing nmethod of packages, the need
to renove the annular projection part 26 in order to nake
the device wafer 20 be held by the chuck table of the
cutting apparatus 80 that divides the device wafer 20
into the individual packages 1 does not arise. As a
result, the manufacturing nmethod of packages can reduce
the possibility of breakage of the device wafer 20.

Mor eover, in the manufacturing nethod of packages, the
recessed part 25 of the device wafer 20 is sealed by the
seal ant 3 and the device wafer 20 is divided into the

I ndi vi dual packages 1. Therefore, nounting on a substrate
and a dividing step of a sealing substrate becone
unnecessary.

I n the manufacturing nethod of packages, in the
front surface planarization step ST4, the tips 11 of the
bunps 8 are exposed fromthe front surface 13 of the
sealant 3. Therefore, the package 1 after the dividing
can be surely nounted on a substrate or the I|ike.

Furthernore, in the manufacturing method of
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packages, in the planarization step ST8, the surface 14
of the sealant 3 that seals the inside of the recessed
part 25 is planarized. Therefore, the package 1 with

hi gh- preci si on di nensi ons can be obt ai ned.

Moreover, in the manufacturing nethod of packages,
the front surface 13 of the sealant 3 is planarized by
the tool bit 44 of the tool bit cutting apparatus 40 to
expose the tips 11 of the bunps 8 in the front surface
pl anari zation step ST4. Therefore, burrs formed through
extension of the netal that forns the bunps 8 can be
suppressed conpared with the case of planarizing the
front surface 13 of the sealant 3 by grinding abrasive
stones or the |ike.

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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VWHAT IS CLAIMED | S

1. A manufacturing nethod of packages in each of
whi ch a device chip is sealed by a sealant, the
manuf act uri ng net hod of packages conpri si ng:

a device wafer preparation step of preparing a
devi ce wafer having a front surface including a device
region in which a device is forned in each of regions
mar ked out by a plurality of planned dividing Iines that
I ntersect and a peripheral surplus region that surrounds
t he device region;

a groove formng step of form ng grooves with a
depth that reaches a finished thickness of the device
chip along the planned dividing lines fromthe front
surface of the device wafer;

a front surface sealing step of sealing the front
surface of the device wafer by the sealant and filling
the grooves with the seal ant after executing the groove
form ng step

a back surface grinding step of grinding a back
surface of the device wafer corresponding to the device
region to forma recessed part with a depth that reaches
the grooves and form an annul ar projection part that
surrounds the recessed part and corresponds to the

peri pheral surplus region after executing the front
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surface sealing step

a back surface sealing step of filling the recessed
part with the sealant to execute sealing after executing
t he back surface grinding step; and

a dividing step of formng dividing grooves with a
smaller width than the grooves al ong the grooves fromthe
front surface of the device wafer and dividing the device
wafer to forma plurality of packages in each of which
the device chip is sealed by the sealant after executing
t he back surface sealing step

2. The manufacturing nethod of packages according
to claim1, wherein

the device has a protrusion el ectrode,

the front surface is sealed by the sealant in such
a manner that the protrusion electrode is covered in the
front surface sealing step, and

t he manuf acturing nmethod of packages further
includes a front surface planarization step of
pl anari zing the sealant on the front surface of the
devi ce waf er and exposing an end part of the protrusion
el ectrode after executing the front surface sealing step
and before executing the back surface grinding step.

3. The manufacturing nethod of packages according

to claim1, further conprising:
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a planarization step of planarizing the seal ant on
the back surface of the device wafer after executing the
back surface sealing step and before executing the

di vi di ng step.
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