METHOD OF MANUFACTURING SEMICONDUCTOR PACKAGE

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a method of
manufacturing a semiconductor package which has a
shielding function.

Description of the Related Art

In general, a semiconductor apparatus used 1in
portable communication equipment such as a mobile phone
is required to restrain leakage of unnecessary
electromagnetic waves to the exterior, for preventing bad
influences on communication characteristics. Therefore, a
semiconductor package should have a shielding function.
As a semiconductor package having a shielding function,
there has been known one that has a structure wherein a
shield layer 1is provided along an outer surface of a
sealing resin layer sealing a semiconductor chip mounted
on an interposer substrate (see, for example, Japanese
Patent Laid-open No. 2012-039104). The shield provided on
the outer surface of the sealing resin layer may be
composed of a sheet metal shield, but, in that case, the
thickness of the shield is large, which may inhibit the

equipment from being made small or thin. In view of this,



to reduce the thickness of the shield layer, there have
been developed technologies for forming a shield layer by
screen ©printing, spray coating, an ink Jjet method,

sputtering or the like.

SUMMARY OF THE INVENTION

However, since the side surfaces (side walls) of a
semiconductor chip sealed with a sealing resin layer are
substantially perpendicular, it 1is difficult to form a
shield layer for shielding electromagnetic waves on the
upper surface and the side surfaces of the semiconductor
chip in such a manner that the film thickness of the
shield layer is as uniform as possible on the upper
surface and the side surfaces. In addition, since it 1is
difficult to form the shield layer on the side surfaces
(side walls) of the semiconductor chip, as compared to
formation of the shield layer on the upper surface, it
takes a long time to form the shield layer on the side
surfaces 1n such a film thickness that can exhibit a
sufficient shielding effect.

Accordingly, it is an object of the present
invention to provide a method of manufacturing a
semiconductor package by which a shield layer on side

surfaces of a semiconductor chip sealed with a sealing



resin layer can be efficiently formed in a predetermined
film thickness.

In accordance with an aspect of the present
invention, there is provided a method of manufacturing a
semiconductor package which is sealed with a sealant, the
method including a bonding step of bonding a plurality of
semiconductor chips to a plurality of regions on a wiring
board partitioned by a plurality of crossing division
lines; a sealed board forming step of supplying a sealant
to a front surface side of the wiring board to which the
plurality of semiconductor chips have been bonded, to
seal the plurality of semiconductor chips in a collective
manner, thereby forming a sealed board; an
individualizing step of cutting the sealed board along
regions corresponding to the division lines on the wiring
board, to perform individualization in such a manner that
the sealed semiconductor chips each have an upper surface
and a lower surface larger than the upper surface, with a
side wall inclined from the wupper surface toward the
lower surface; and a shield layer forming step of forming
a conductive shield layer on the upper surfaces and the
side walls of the plurality of sealed semiconductor chips.

In accordance with another aspect of the present

invention, there is provided a method of manufacturing a



semiconductor package which is sealed with a sealant, the
method including a chip disposing step of disposing a
semiconductor chip in each of device disposing regions on
a support board partitioned by a plurality of crossing
division lines; a sealed body forming step of sealing the
semiconductor chips with a sealant to form a sealed body
on the support board, after performing the chip disposing
step; a rewiring step of forming a rewiring layer and
bumps on the semiconductor chip side of the sealed body,
after the support board is removed from the sealed body;
an individualizing step of cutting the sealed body along
regions corresponding to the division lines on the
support board, to perform individualization in such a
manner that the sealed semiconductor chips each have an
upper surface and a lower surface larger than the upper
surface, with a side wall inclined from the upper surface
toward the lower surface; and a shield layer forming step
of forming a conductive shield layer on the upper
surfaces and the side walls of the plurality of sealed
semiconductor chips.

According to the above configurations, the method
of manufacturing a semiconductor package includes the
individualizing step of performing individualization in

such a manner that the sealed semiconductor chips each



have an upper surface and a lower surface larger than the
upper surface, with a side wall inclined from the upper
surface toward the lower surface. Therefore, the shield
layer can be easily formed on the inclined side wall, and
the shield layer on the side wall of the semiconductor
chip sealed with the sealing resin layer can Dbe
efficiently formed into a predetermined film thickness.

Preferably, in the individualizing step, a cutting
blade having an annular cutting edge is made to cut into
the sealed board or the sealed body while rotating,
thereby to perform individualization.

Preferably, in the individualizing step, a laser
beam is applied to the sealed board or the sealed body
while inclining the laser beam at a predetermined angle
in a direction orthogonal to a processing feed direction
in relation to a direction perpendicular to a laser beam
application surface of the sealed board or the sealed
body, thereby to perform individualization.

According to the present invention, the method of
manufacturing a semiconductor  package includes the
individualizing step of performing individualization in
such a manner that the sealed semiconductor chips each
have an upper surface and a lower surface larger than the

upper surface, with a side wall inclined from the upper



surface toward the lower surface. Therefore, the shield
layer can be easily formed on the inclined side wall, and
the shield layer on the side wall of the semiconductor
chip sealed with the sealing resin layer can Dbe
efficiently formed in a predetermined film thickness.

The above and other objects, features and
advantages of the present invention and the manner of
realizing them will become more apparent, and the
invention itself will best be understood from a study of
the following description and appended claims with
reference to the attached drawings showing some preferred

embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a flow chart illustrating a procedure of
a method of manufacturing a semiconductor package
according to a first embodiment of the present invention;

FIG. 2 is a sectional view illustrating a state in
which semiconductor chips are bonded to a wiring board;

FIG. 3 is a sectional view illustrating a
configuration for supplying a liquid resin for sealing to
a wiring board on which semiconductor chips have been
mounted;

FIG. 4 is a sectional view of a sealed board sealed



with a resin;

FIG. 5 1is a sectional view of a sealed board
wherein bumps are formed on a back surface of a wiring
board;

FIG. 6 is a sectional view illustrating an example
of a configuration for individualizing a sealed board by
cutting;

FIG. 7 1is a sectional view illustrating sealed
chips individualized by cutting;

FIG. 8 1is a sectional view illustrating another
example of the configuration for individualizing a sealed
board by cutting;

FIG. 9 is a sectional view illustrating a further
example of the configuration for individualizing a sealed
board by cutting;

FIG. 10 is a partial sectional wview illustrating a
modification of cutting a sealed board;

FIG. 11 1is a sectional view illustrating sealed
chips formed with a conductive shield layer;

FIG. 12 is a sectional view illustrating a
configuration of a semiconductor package;

FIG. 13 is a sectional view illustrating a
modification of the semiconductor package;

FIG. 14 is a sectional view illustrating another



modification of the semiconductor package;

FIG. 15 is a flow chart illustrating a procedure of
a method of manufacturing a semiconductor package
according to a second embodiment of the present
invention;

FIG. 16 is a sectional view illustrating a state
in which semiconductor chips are disposed on a support
board;

FIG. 17 is a sectional view of a sealed body sealed
with a resin;

FIG. 18 1is a sectional view illustrating a state
wherein a rewiring layer and bumps are formed on a
semiconductor chip side of a sealed body;

FIG. 19 is a sectional view of a sealed Dbody
provided with a rewiring layer;

FIG. 20 is a sectional view illustrating an example
of a configuration for individualizing a sealed body by
cutting;

FIG. 21 1is a sectional view illustrating sealed
chips individualized by cutting;

FIG. 22 1is a sectional view illustrating sealed
chips formed with a conductive shield layer;

FIG. 23 is a view illustrating a film thickness of

a conductive shield layer provided on a specimen; and



FIG. 24 1is a wview 1llustrating a relationship
between inclination angle of a side surface of a specimen

and film thickness.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of the ©present invention will be
described in detail below, referring to the drawings. The
present invention is not limited to or by the contents of
the following embodiments. In addition, the constituent
elements to be described below include those which can be
easily thought by one skilled in the art and substantial
equivalents of them. Further, the configurations to be
described below may be combined appropriately. Besides,
various omissions, substitutions and modifications are
possible without departing from the gist of the present
invention.
[First Embodiment]

FIG. 1 is a flow chart illustrating a procedure of
a method of manufacturing a semiconductor package
according to a first embodiment. While details will be
described later, the semiconductor package is a package
type semiconductor apparatus (e.g., chip scale package
(CSP) or ball grid array (BGA)) provided with a resin

layer for sealing a semiconductor chip, and a conductive



shield layer covering an outer surface of the resin layer.
In this embodiment, the method of manufacturing a

semiconductor package includes a Dbonding step S1, a

sealed board forming step S2, an individualizing step S3,

and a shield layer forming step S4, as illustrated in FIG.
1. It is sufficient that the manufacturing method in this

embodiment includes at least these steps, and other steps

may be provided between these steps. Each of the steps

will be described below.

[Bonding Step S1]

FIG. 2 is a side sectional view illustrating a
state in which semiconductor chips are bonded to a wiring
board. In the bonding step S1, semiconductor chips 11 are
mounted, by bonding, on a front surface (one side) 10a of
a wiring board 10. The wiring board 10 has a plurality of
mounting regions (regions) A partitioned by a plurality
of crossing streets (division lines) S, the mounting
regions A being formed in a matrix pattern. Though not
illustrated, electrodes to be connected to terminals of
the semiconductor chip 11 and wiring inclusive of a
ground line are provided in each of the mounting regions
A. The semiconductor chips 11 are so-called dies formed
by dividing a wafer wherein semiconductor devices are

provided on a substrate formed of, for example, silicon,
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sapphire, or gallium.

These semiconductor <chips 11 are mounted, by
bonding, in the mounting regions A formed on the front
surface 10a of the wiring board 10. Specifically, there
may be adopted a mounting form of a flip chip type
wherein terminals formed on a lower surface of the
semiconductor <chip 11 and electrodes formed in the
mounting region A are connected directly, or a mounting
form of a wire bonding type wherein terminals formed on
an upper surface of the semiconductor <chip 11 and
electrodes formed in the mounting region A are connected
through wires.

In the bonding step S1, the wiring board 10 1is
placed on a Jjig (not illustrated), with a back surface
(the other side) 10b side of the wiring board 10 directed
down. The jig has, for example, a suction mechanism, and
holds the wiring board 10.

[Sealed Board Forming Step S2]

FIG. 3 illustrates a configuration for supplying a
liquid resin for sealing to the wiring board on which the
semiconductor chips are mounted, and FIG. 4 1is a side
sectional view of the sealed board sealed with the resin.
In the sealed board forming step S2, the semiconductor

chips 11 mounted in the mounting regions A formed on the
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wiring board 10 are sealed. In this embodiment, as
illustrated in FIG. 3, the wiring board 10 with the
semiconductor chips 11 mounted thereon is held on a
sealing Jjig 20, and a mold 12 1is disposed on the upper
side of the wiring board 10. The mold 12 is provided with
a pouring port 12A at an upper surface thereof, and a
resin supply nozzle 15 is disposed on the upper side of
the pouring port 12A. A liquid resin (molding resin) 16
supplied from the resin supply nozzle 15 1is poured
through the pouring port 12A, to fill up a gap between
the wiring board 10 and the mold 12. As the liquid resin
16, a curable one 1is wused, which can be selected from
among, for example, epoxy resins, silicone resins,
urethane resins, unsaturated polyester resins, acryl-
urethane resins, and polyimide resins. By the 1liquid
resin 16 filling the mold 12, the plurality of
semiconductor chips 11 mounted on the wiring board 10 can
be sealed collectively.

Next, the liguid resin 16 sealing the semiconductor
chips 11 is cured by heating or drying. This results in
that the liquid resin 16 is cured to form a sealing resin
layer 17, as illustrated in FIG. 4. The sealing resin
layer 17 makes close contact with the wiring board 10 and

the semiconductor chips 11 mounted on the wiring board 10,
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and 1is united with the wiring board 10 and the
semiconductor chips 11 to form a sealed board 18.

Here, it is preferable to flatten, by grinding, the
front surface 18a of the sealed board 18 (the sealing
resin layer 17) (flattening step). Since the sealing
resin layer 17 is a layer formed by supplying the liquid
resin 16 to the front surface 10a of the wiring board 10
and then curing the liquid resin 16 as aforementioned,
the front surface 18a of the sealed board 18 (the sealing
resin layer 17) is rugged (is formed with projections and
recesses) . Therefore, it 1is favorable to flatten the
front surface 18a of the sealed board 18 by grinding the
sealed Dboard 18 by a grinding wunit which is not
illustrated. In this case, it 1s possible not only to
simply flatten the front surface 18a but also to control
the sealing resin layer 17 covering the upper surface of
the semiconductor chip 11 to a desired thickness.

Next, bumps BP are formed on the back surface 10b
of the wiring board 10 (bump forming step). FIG. 5 is a
side sectional view of a sealed board wherein bumps are
formed on a back surface of a wiring board. In the case
of forming the bumps BP, the sealed board 18 is held on a
jig (not illustrated), with the front surface 18a of the

sealed board 18 as a lower surface. This results in that
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the back surface 10b of the wiring board 10 constitutes
an upper surface and is exposed, as illustrated in FIG. 5.
In this condition, the bumps BP are formed on the back
surface 10b of the wiring board 10. The Dbumps BP are
members which are to be terminals or electrodes when a
semiconductor package as a final form is mounted to one
of wvarious substrates (not illustrated), and are formed
in predetermined positions according to wiring patterns
formed on the wiring board 10. Note that while the bump
forming step is performed after the sealed board forming
step S2 in this embodiment, the bumps BP may
preliminarily be formed on the back surface 10b of the
wiring board 10 in the case where the positions in which
to form the bumps BP are preliminarily known.
[Individualizing Step S3]

FIG. 6 is a side sectional view illustrating an
example of a configuration for individualizing a sealed
board by cutting, and FIG. 7 1s a side sectional view
illustrating sealed chips individualized by cutting. As
illustrated in FIG. 6, the wiring board 10 is held on an
individualizing Jjig 21, with its back surface 10b formed
with the bumps BP as a lower surface. The individualizing
jig 21 is formed in its upper surface with a plurality of

holes 21A in a matrix pattern, and the bumps BP
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corresponding to each semiconductor chip 11 are
accommodated in each of the holes 21A. In addition, each
hole 21A is connected with a suction passage 21B
communicating with a suction source (not illustrated),
and the wiring board 10 is held by suction. Besides, the
individualizing Jjig 21 is formed with cutting grooves 21C
each located between the holes 21A. The cutting grooves
21C are formed to correspond to the streets S of the
wiring board 10 when the wiring board 10 is held on the
individualizing jig 21.

Next, the sealed board 18 is cut along regions 18S
corresponding to the above-mentioned streets S. In this
embodiment, as illustrated in FIG. 6, the cutting of the
sealed board 18 is conducted by use of a cutting unit 30.
The cutting unit 30 includes a cutting blade 32 mounted
to a rotating spindle 31. The cutting blade 32 is formed
in a circular disk shape, and 1is provided at its
peripheral edge with a cutting edge 33 which is formed in
an annular shape. As illustrated in FIG. 6, the cutting
edge 33 is a V-shaped cutting edge having a predetermined
cutting edge angle 6 relative to a vertical line. In
addition, the cutting unit 30 is moved in the height
direction, in such a manner that the cutting blade 32 can

be advanced and retracted relative to the sealed board 18,
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by a lift mechanism which is not illustrated. Therefore,
where the cutting blade 32 is made to cut into the sealed
board 18 while rotating, the sealed board 18 is thereby
cut at an inclination angle according to the cutting edge
angle 6. In addition, since the individualizing jig 21 1is
formed with the cutting grooves 21C corresponding to the
streets S of the wiring board 10, the cutting edge tip of
the cutting edge 33 having cut the sealed board 18 comes
into the cutting groove 21C, whereby interference between
the individualizing Jjig 21 and the cutting blade 32 (the
cutting edge 33) can be prevented from occurring.

Besides, the sealed board 18 held on the
individualizing Jjig 21 is moved in a horizontal direction
relative to the cutting unit 30 by a moving mechanism
which is not illustrated. By this, it is ensured that the
sealed board 18 is cut along the regions 18s
corresponding to all the streets S, whereby the sealed
board 18 is individualized into a plurality of sealed
chips 40, as illustrated in FIG. 7. The sealed chips 40
each have an upper surface 40a, a lower surface 40b
larger than the upper surface 40a, and side surfaces
(side walls) 40c inclined from the upper surface 40a to
the lower surface 40b. Note that the above-mentioned 1lift

mechanism and moving mechanism may have any configuration
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so long as the cutting unit 30 and the individualizing
jig 21 can be thereby lifted and moved relative to each
other.

In addition, the individualization of the sealed
board 18 by cutting may be carried out by other
configurations. FIGS. 8 and 9 are side sectional views
illustrating other examples of the configuration for
individualizing the sealed board by cutting. In the
example of FIG. 8, a cutting unit 30A is disposed with a
cutting blade 32A inclined by a predetermined angle ©
relative to a vertical line. Therefore, even 1in a
configuration wherein the cutting blade 32A wused for
forming ordinary cut grooves is used, it is possible, by
cutting along predetermined cutting lines 42, to form the
sealed board 18 with inclined grooves 41 inclined at the
predetermined angle 6. Side surfaces of the inclined
grooves 41 define the side surfaces 40c of the sealed
chips 40 mentioned above.

Besides, in the example of FIG. 9,
individualization is conducted by laser processing using
a laser beam application apparatus 34. The laser beam
application apparatus 34 applies a laser beam L toward
the regions 18S corresponding to the streets S of the

sealed board 18, to perform cutting by ablation. The
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laser beam application apparatus 34 includes an
oscillator (not illustrated) for oscillating the laser
beam L, and a focusing unit 35 for focusing the laser
beam L oscillated by the oscillator. The focusing unit 35
includes a total reflection mirror for changing the
propagating direction of the laser beam L oscillated by
the oscillator, a condenser lens for condensing the laser
beam L, and the like. The focusing unit 35 is disposed in
the state of being inclined at a predetermined angle 6 in
a direction orthogonal to the extending direction of the
street S (processing feed direction) in relation to a
direction perpendicular to the front surface (laser beam
application surface) 18a of the sealed board 18 (vertical
direction) and emits the laser beam L inclined at the
predetermined angle 6. By this, the sealed board 18 can
be formed with inclined grooves 43 1inclined at the
predetermined angle 6. Side surfaces of the inclined
grooves 43 define the side surfaces 40c of the sealed
chips 40 mentioned above. In addition, though omitted in
the drawing, a configuration may be adopted wherein the
sealed board 18 is cut (diced) perpendicularly
(vertically) along the streets S by use of the cutting
unit or the laser beam application apparatus, and

thereafter the side surfaces of the sealed chips thus
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separated are subjected to inclined-surface processing by
a profiler or the like.

While a configuration wherein the side surfaces 40c
of the sealed chip 40 are uniformly inclined from the
upper surface 40a toward the lower surface 40b has been
adopted in the above example, this configuration is not
limitative. FIG. 10 1is a partial side sectional view
illustrating a modification in cutting the sealed board.
A configuration may be adopted wherein as illustrated in
FIG. 10, the side surface 40c of the sealed chip 40
includes a first side surface 40cl extending inclinedly
from the upper surface 40a toward the lower surface 40b,
and a second side surface 40c2 extending vertically from
the first side surface 40cl toward the lower surface 40b.
In this configuration, since the second side surface 40c2
is provided, the size of the lower surface 40b of the
sealed <chip 40 can be reduced accordingly, and a
reduction in size of the sealed chip 40 can be achieved
accordingly. In the case of this configuration,
individualization can be performed by a method wherein,
for example, by use of the cutting edge 33 formed in a V
shape, the sealing resin layer 17 (see FIG. 6) of the
sealed board 18 is cut from the upper surface 40a side to

form the first side surface 40cl, and thereafter the
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wiring board 10 is vertically cut from the upper surface
40a side or the lower surface 40b side to form the second
side surface 40c2. Besides, individualization may be
conducted by a method wherein, for example, 1in forming
the bumps BP on the back surface 10b of the wiring board
10 in the Dbump forming step, the wiring board 10 1is
vertically cut from the back surface 10b side of the
wiring board 10 to form the second side surface 40c2
preliminarily, and, 1in the individualizing step, for
example by use of the V-shaped cutting edge 33 or the
like, the sealing resin layer 17 (see FIG. 6) of the
sealed board 18 is cut from the upper surface 40a side to
form the first side surface 40cl. In this case, as
depicted in FIG. 10, the first side surface 40cl is
provided to such a position as to reach a ground line GL
provided in the wiring board 10. According to this
configuration, electromagnetic waves shielded Dby a
conductive shield layer (not illustrated) provided on the
first side surface 40cl can be securely let flow to the
exterior through the ground line GL.
[Shield Layer Forming Step S4]

FIG. 11 is a side sectional view illustrating a
sealed chip formed with a conductive shield layer. First,

before formation of a conductive shield layer 45, the
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individualized sealed chips 40 are picked up from the
individualizing Jjig 21 holding the sealed chips 40
thereon, and the sealed chips 40 thus picked up are
alignedly disposed on another 3jig 22 for covering. The
covering Jig 22 1is formed in its wupper surface with a
plurality of holes 22A in a matrix pattern, 1like the
individualizing jig 21, and the bumps BP of each sealed
chip 40 are accommodated in each of the holes 22A. On the
covering Jjig 22, the sealed chips 40 are disposed at a
predetermined interval P Dbetween the adjacent sealed
chips 40. The interval P has a sufficient distance for
the conductive shield layer 45 to be formed to range to
the lower ends of the side surfaces 40c of the sealed
chip 40. Note that though omitted in FIG. 11, the
covering Jjig 22 may be provided with a suction passage,
in communication with each of the holes 22A, for holding
each of the sealed chips 40 by suction.

Next, the conductive shield layer 45 is formed on
the upper surfaces 40a and the side surfaces 40c of the
sealed chips 40. The conductive shield layer 45 1is a
multilayer film formed of at least one metal selected
from among copper, titanium, nickel, gold and the like in
a thickness of approximately several micrometers to

several hundreds of micrometers by, for example,
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sputtering, chemical wvapor deposition (CVD), or spray
coating. In addition, the conductive shield layer 45 may
be formed by wvacuum lamination wherein a metallic film
composed of the above-mentioned multilayer film 1is
adhered (laminated) onto the upper surfaces 40a and the
side surfaces 40c of the sealed chips 40 by use of a
conductive adhesive 1in a wvacuum atmosphere. In this
embodiment, since the side surfaces 40c of the sealed
chips 40 are inclined surfaces which are each inclined
from the upper surface 40a toward the lower surface 40b,
it is ensured that in the case of forming the conductive
shield layer 45 by sputtering or the like from above the
sealed chips 40, the metallic film can be easily formed
not only on the upper surfaces 40a but also on the side
surfaces 40c. Therefore, it is possible to make uniform
the film thickness of the conductive shield layer 45 on
the upper surfaces 40a and the side surfaces 40c of the
sealed chips 40.

Finally, the sealed chips 40 thus formed with the
conductive shield layer 45, or semiconductor packages 50,
are picked up from the covering jig 22 by a pick-up unit,
and are carried to the subsequent step.

FIG. 12 1is a side sectional view illustrating a

configuration of a semiconductor package, and FIGS. 13
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and 14 are side sectional views illustrating
modifications of the semiconductor package. As
illustrated in FIG. 12, the semiconductor package 50
includes the sealed chip 40 including the semiconductor
chip 11 mounted on the wiring board 10 and the sealing
resin layer 17 formed by sealing the semiconductor chips
11 with a resin, and the conductive shield 1layer 45
formed on the upper surface 40a and side surfaces 40c of
the sealed chip 40. In this embodiment, since the side
surfaces 40c of the sealed chip 40 are inclined surfaces
each inclined from the upper surface 40a toward the lower
surface 40b, the metallic film can easily be formed on
not only the upper surface 40a but also the side surfaces
40c of the sealed chip 40, so that it is possible to make
uniform the film thickness of the conductive shield layer
45 on the upper surface 40a and the side surfaces 40c of
the sealed chip 40.

While a configuration wherein the semiconductor
package 50 has the sealed chip 40 having one
semiconductor chip 11 mounted on the wiring board 10 has
been described in this embodiment, this configuration is
not restrictive. It is possible, as illustrated in FIG.
13, to manufacture a semiconductor package 51 provided

with a sealed chip 40-1 formed by mounting, for example,
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a plurality (three) of semiconductor chips 1la, 11B, and
1ly on a wiring board 10, and sealing the semiconductor
chips 1la, 113, and 1lly with a sealing resin layer 17. 1In
this configuration, the semiconductor chips 1la, 11p, and
11y are semiconductor chips having different functions,
and are adjacently mounted in the bonding step Sl1. In
addition, individualization into the sealed chip 40-1
including the semiconductor chips 1la, 113, and 1ly is
conducted in the individualizing step S3. Even in the
semiconductor package 51 provided with this kind of
semiconductor chip 40-1, the side surfaces 40c of the
sealed chip 40-1 are inclined surfaces each inclined from
the upper surface 40a toward the lower surface 40b, so
that a metallic film can easily be formed on not only the
upper surface 40a but also the side surfaces 40c of the
sealed chip 40-1, and it is possible to make uniform the
film thickness of the conductive shield layer 45 on the
upper surface 40a and the side surfaces 40c of the sealed
chip 40-1.

In addition, as illustrated in FIG. 14, it 1is
possible to manufacture a semiconductor package (SIP) 52
provided with semiconductor chips 40-2 and 40-3 obtained
by mounting a plurality (two) of semiconductor chips 1lla

and 113 on a wiring board 10, and sealing the
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semiconductor chips 1la and 113 respectively with a
sealing resin layer 17. In this configuration, the
semiconductor chips 1lla and 113 are semiconductor chips
having different functions, and are adjacently mounted in
the bonding step S1. Besides, individualization into an
integrated sealed chip including the semiconductor chips
1l and 113 is conducted in the individualizing step S3.
In the individualizing step S3, the sealed chip 1is
divided between the semiconductor chips 1lla and 113 into
two sealed chips 40-2 and 40-3, and their side surfaces
40c are formed as inclined surfaces each inclined from
the wupper surface 40a toward the lower surface 40b.
According to this configuration, a metallic film can
easily be formed on not only the upper surface 40a but
also the side surfaces 40c of each of the sealed chips
40-2 and 40-3, and it 1is possible to make uniform the
film thickness of the conductive shield layer 45 on the
upper surfaces 40a and the side surfaces 40c of the
sealed chips 40-2 and 40-3. In addition, the conductive
shield layers 45 for shielding between the sealed chips
40-2 and 40-3 can be easily formed.

According to this embodiment, the method of
manufacturing a semiconductor package includes: the

bonding step S1 of bonding the plurality of semiconductor
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chips 11 to the plurality of mounting regions A on the
wiring board 10 partitioned by the crossing streets S;
the sealed board forming step S2 of supplying the liquid
resin 16 to the front surface 10a side of the wiring
board 10 having the plurality of semiconductor chips 11
bonded thereto, to seal the plurality of semiconductor
chips 11 collectively, thereby forming the sealed board
18; the individualizing step S3 of cutting the sealed
board 18 along the regions 18S corresponding to the
streets S on the sealed board 18, to perform
individualization such that the sealed chips 40 each have
the upper surface 40a and the lower surface 40b larger
than the upper surface 40a, with the side surfaces 40c
each inclined from the upper surface 40a toward the lower
surface 40b; and the shield layer forming step S4 of
forming the conductive shield 1layer 45 on the upper
surfaces 40a and the side surfaces 40c of the plurality
of sealed chips 40. Therefore, in the case of forming the
conductive shield layer 45, a metallic film can be easily
formed not only on the upper surfaces 40a but also on the
side surfaces 40c. Consequently, the conductive shield
layer 45 on the side surfaces 40c of the sealed chips 40
can effectively be formed in a predetermined film

thickness which enables a sufficient shielding effect to
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be displayed, and it is possible to make uniform the film
thickness of the conductive shield layer 45 on the upper
surfaces 40a and the side surfaces 40c of the sealed
chips 40.

Besides, in this embodiment, in the individualizing
step S3, the cutting blade 32 having the annular cutting
edge 33 1is made to cut into the sealed board 18 while
rotating, to perform individualization, so that the
sealed board 18 can be easily individualized. In this
case, by setting the cutting blade 32 to have the V-
shaped cutting edge 33 with a cutting edge angle 6, or by
disposing the cutting blade 32A to be inclined at a
predetermined angle © relative to a vertical line, it is
possible, in performing individualization, to easily form
the side surfaces 40c of the sealed chips 40 as inclined
surfaces each inclined from the upper surface 40a toward
the lower surface 40b.

In addition, in another example of this embodiment,
the focusing wunit 35 of the laser beam application
apparatus 34 is disposed to be inclined at a
predetermined angle 6 in the direction orthogonal to the
extending direction of the street S (processing feed
direction) in relation to the direction perpendicular to

the front surface 18a of the sealed board 18. Therefore,
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it is possible, in performing individualization by laser
processing, to easily form the side surfaces 40c of the
sealed chips 40 as inclined surfaces each inclined from
the upper surface 40a toward the lower surface 40b.
[Second Embodiment]

FIG. 15 is a flow chart illustrating a procedure of
a method of manufacturing a semiconductor package
according to a second embodiment. The semiconductor
package formed by the manufacturing method of the second
embodiment 1is a package type semiconductor apparatus
(e.g., fan-out wafer level package (FO-WLP) or the 1like)
including a resin layer for sealing a semiconductor chip,
and a conductive shield layer covering an outer surface
of the resin layer. 1In this embodiment, as illustrated in
FIG. 15, the method of manufacturing the semiconductor
package includes a chip disposing step S11, a sealed body
forming step S12, a rewiring step S13, an individualizing
step S14, and a shield layer forming step S15. It 1is
sufficient that the manufacturing method in this
embodiment has these steps, and other steps may be
provided between the steps. Each of these steps will be
described below.
[Chip Disposing Step S11]

FIG. 16 1is a side sectional view illustrating a
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state 1in which semiconductor chips are disposed on a
support board. The support board 25 is for holding a
plurality of semiconductor chips 11 disposed on the
support board 25, and is formed of a rigid material (e.g.,
glass) having a certain extent of rigidity. On the
support board 25, a plurality of device disposing regions
Al partitioned by a plurality of crossing streets S are
set in a matrix pattern. The positions and sizes of the
streets S and the device disposing regions Al are
determined according to the semiconductor package to be
formed.

The semiconductor chips 11 are so-called dies
formed by dividing a wafer provided with semiconductor
devices on a substrate formed of, for example, silicon,
sapphire, gallium or the 1like. In this embodiment,
various terminals are formed on a front surface (one
side) 11la of the semiconductor chip 11, and the
semiconductor chip 11 is disposed in the device disposing
region Al on the support board 25, with the front surface
(one side) 1la on the lower side. The semiconductor chip
11 is fixed on the support board 25 through a protective
tape 26 having a pressure sensitive adhesive force which
is lowered by irradiation of ultraviolet (UV) rays of a

predetermined wavelength (300 to 400 nm), for example.
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[Sealed Body Forming Step S12]

FIG. 17 is a side sectional view of a sealed body
sealed with a resin. In the sealed body forming step S12,
the semiconductor chips 11 disposed 1in the device
disposing regions Al set on the support board 25 are
sealed. For example, a mold (not illustrated) is disposed
on the wupper side of the support board 25 with the
semiconductor chips 11 disposed thereon, and a ligquid
resin 16 (see FIG. 3; sealant) 1is supplied through a
pouring port of the mold to fill up a gap between the
support board 25 (protective tape 26) and the mold.

Next, the liguid resin 16 sealing the semiconductor
chips 11 is cured by heating or drying. This results in
that the liquid resin is cured to form a sealing resin
layer 17, as illustrated in FIG. 17. The sealing resin
layer 17 makes close contact with the plurality of
semiconductor chips 11 on the support board 25
(protective tape 26), and is united with the
semiconductor chips 11 to form a sealed body 19.

Here, it is preferable that a front surface 19A of
the sealed body 19 (sealing resin layer 17) (a front
surface 17A of the sealing resin layer 17) 1is flattened
by grinding (flattening step). By grinding the sealed

body 19, the front surface 19A of the sealed body 19 is
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flattened. In this case, it 1is possible not only to
simply flatten the front surface 19A but also control the
sealing resin layer 17 covering the upper surfaces of the
semiconductor chips 11 to a desired thickness.

[Rewiring Step S13]

FIG. 18 1is a side sectional view illustrating a
state in which a rewiring layer and bumps are formed on
the semiconductor chip side of the sealed body. In the
case of forming the rewiring layer 60, the support board
25 and the protective tape 26 are peeled off from the
front surface 1lla side of the semiconductor chips 11 that
forms the back surface of the sealed body 19, and the
sealed body 19 is mounted on a 3Jjig (not illustrated),
with the front surface 19A directed down. The Jjig has,
for example, a suction mechanism, and holds the sealed
body 19. This results in that the semiconductor chip 11
side of the sealed body 19 is exposed as an upper surface,
as illustrated in FIG. 18.

The rewiring layer 60 and the bumps BP are formed
on the semiconductor chip 11 side of the sealed body 19.
The rewiring layer 60 includes a metal-made wiring 61
formed of aluminum or the like and connected to selected
terminals (not illustrated) of the semiconductor chips 11,

and an insulating film 62 covering the front surfaces 1lla

31



of the semiconductor chips 11 and the wiring 61. To form
the rewiring layer 60, first, the wiring 61 is formed by
a film forming method such as CVD or plating, and, next,
the insulating film 62 is formed. As a material for the
insulating film 62, there may be used an insulating resin
such as polyimides, or a glass—-based oxide film such as
spin on glass (SOG) or boron phosphorous silicate glass
(BPSG) . In the case of the insulating resin or SO0G, the
insulating film 62 is formed by the above-mentioned spin
coating method. In the case of BPSG, the insulating film
62 is formed by a film forming method such as CVD. The
bumps BP are members which are to be terminals or
electrodes when a semiconductor package as a final form
is mounted to one of wvarious substrates (not illustrated),
and are formed in predetermined positions according to
the pattern of the wiring 61 formed on the rewiring layer
60.

[Individualizing Step S14]

FIG. 19 is a side sectional view illustrating a
sealed body provided with a rewiring layer, FIG. 20 is a
side sectional wview illustrating an example of a
configuration for individualizing a sealed Dbody by
cutting, and FIG. 21 is a side sectional view

illustrating sealed chips individualized by cutting. The
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sealed bodies 19 are held on an individualizing Jjig 21,

with the rewiring layers 60 as lower surfaces. The
individualizing 3jig 21 1is formed in 1its upper surface
with a plurality of holes 21A in a matrix pattern, and
bumps BP o0of the rewiring layer 60 and the bumps BP
corresponding to each semiconductor chip 11 are
accommodated in each of the holes 21A. In addition, each
hole 21A is connected with a suction passage 21B
communicating with a suction source (not illustrated),

and the rewiring layer 60 and the sealed body 19 are held
by suction. Besides, the individualizing jig 21 is formed
with cutting grooves 21C between the holes 21A. The
cutting grooves 21C are formed to correspond to the
above-mentioned streets S when the rewiring layer 60 and
the sealed body 19 are held by the individualizing jig 21.

Next, the sealed body 19 and the rewiring layer 60

are cut along regions 19S corresponding to the streets S.

In this embodiment, as illustrated in FIG. 20, the
cutting of the sealed body 19 1is conducted using a
cutting unit 30. The cutting unit 30 is provided with a
cutting blade 32 mounted to a rotating spindle 31. The
cutting blade 32 is formed in a circular disk shape, and
is provided at its peripheral edge portion with a cutting

edge 33 formed in an annular shape. As illustrated in FIG.
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20, the cutting edge 33 is a V-shaped cutting edge having
a predetermined cutting edge angle 6 relative to a
vertical line. 1In addition, the cutting unit 30 is moved
in such a manner that the cutting blade 32 can be
advanced and retracted in the height direction relative
to the sealed body 19, by a 1lift mechanism which is not
illustrated. Therefore, with the cutting blade 32 made to
cut into the sealed body 19 and the rewiring layer 60
while rotating, the sealed body 19 and the rewiring layer
60 are cut at an inclination angle according to the
cutting edge angle 6. Besides, since the individualizing
Jjig 21 is formed with the cutting grooves 21C
corresponding to the streets S, a cutting edge tip of the
cutting edge 33 having cut the rewiring layer 60 comes
into the cutting groove 21C, whereby interference between
the individualizing 3jig 21 and the cutting blade 33
(cutting edge 33) can be prevented from occurring.

In addition, the sealed board 18 held by the
individualizing Jjig 21 is moved in a horizontal direction
relative to the cutting unit 30 by a moving mechanism
which is not illustrated. By this, the sealed body 19 and
the rewiring layer 60 are cut along the regions 19S
corresponding to all the streets S, thereby Dbeing

individualized into a plurality of sealed chips 70, as
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illustrated in FIG. 21. The sealed chips 70 each include
an upper surface 70a, a lower surface 70b larger than the
upper surface 70a, and side surfaces (side walls) 70c
each inclined from the upper surface 70a toward the lower
surface 70b. Note that the above-mentioned lift mechanism
and moving mechanism may have any configuration so long
as the cutting unit 30 and the individualizing jig 21 can
be thereby lifted and moved relative to each other.
Besides, as aforementioned, the individualization
by cutting the sealed body 19 and the rewiring layer 60
can be performed by using a cutting unit (see FIG. 8)
having a cutting blade inclined at a predetermined angle
relative to a vertical 1line, or by using a laser beam
application unit (see FIG. 9) which is disposed
inclinedly at a predetermined angle in the direction
orthogonal to the extending direction of the street
(processing feed direction) in relation to a direction
perpendicular to the surface (laser Dbeam application
surface) of the sealed Dbody (vertical direction) and
which emits a laser beam inclined at the predetermined
angle. Further, though omitted in the drawing, a
configuration may be adopted wherein the sealed body 19
and the rewiring layer 60 are perpendicularly

(vertically) cut (diced) along the streets by use of the
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cutting unit or the laser beam application apparatus, and
thereafter the side surfaces of the sealed chips thus
separated are subjected to inclined-surface processing by
a profiler or the like.

[Shield Layer Forming Step S15]

FIG. 22 1is a side sectional view illustrating
sealed chips formed with a conductive shield layer.
Before forming the conductive shield layer 45, the
individualized sealed chips 70 are picked up from the
individualizing Jjig 21 holding the sealed chips 70
thereon, and the sealed chips 70 are alignedly disposed
on another Jjig 22 for covering. The covering Jjig 22 is
formed in its upper surface with a plurality of holes 22A
in a matrix pattern, like the individualizing jig 21, and
the bumps BP of each of the sealed chips 70 are
accommodated in each of the holes 22A. On the covering
jig 22, the sealed <chips 70 are disposed with a
predetermined interval P Dbetween the adjacent sealed
chips 70. The interval P has a distance which 1is
sufficient for the conductive shield 1layer 45 to be
formed to range to the lower ends of the side surfaces
70c of the sealed chips 70. Note that though omitted in
FIG. 22, the covering Jjig 22 may be provided with a

suction passage which communicates with each of the holes
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22A for holding the sealed chips 70 by suction.

Next, the conductive shield layer 45 is formed on
the upper surfaces 70a and side surfaces 70c of the
sealed chips 70. The conductive shield layer 45 is a
multilayer film formed of at least one metal selected
from among copper, titanium, nickel, gold and the like in
a thickness of approximately several micrometers to
several hundreds of micrometers, by sputtering, CVD, or
spray coating. In addition, the conductive shield layer
45 may be formed by vacuum lamination wherein a metallic
film included of the above-mentioned multilayer film 1is
adhered (laminated) onto the upper surfaces 70a and side
surfaces 70c of the sealed chips 70 Dby use of a
conductive adhesive 1in a vacuum atmosphere. In this
embodiment, since the side surfaces 70c of the sealed
chips 70 are inclined surfaces which are each inclined
from the upper surface 70a toward the lower surface 70b,
it is ensured that in the case of forming the conductive
shield layer 45 by sputtering or the like from above the
sealed chips 70, the metallic film can be easily formed
not only on the upper surfaces 70a but also on the side
surfaces 70c. Therefore, it is possible to make uniform
the film thickness of the conductive shield layer 45 on

the upper surfaces 70a and side surfaces 70c of the

37



sealed chips 70.

Finally, the sealed <chips 70 formed with the
conductive shield layer 45, or semiconductor packages 80,
are picked up from the covering jig 22 by a pick-up unit,
and are carried to the subsequent step.

According to this embodiment, the method of
manufacturing the semiconductor package includes: the
chip disposing step S11 of disposing the semiconductor
chips 11 in the device disposing regions Al on the
support board 25 partitioned by the plurality of crossing
streets S, with the front surfaces 1la of the
semiconductor chips 11 on the lower side; the sealed body
forming step S12 of sealing the back surface 1lb side of
the semiconductor chips 11 with a liquid resin to form
the sealed body 19 on the support board 25, after
performing the chip disposing step S11; the rewiring step
S13 of forming the rewiring layer 60 and the bumps BP on
the semiconductor chip 11 side of the sealed body 19,
after removing the support board 25 from the sealed body
19; the individualizing step S14 of cutting the sealed
body 19 along the regions 19S corresponding to the
streets S on the sealed body 19, to perform
individualization such that the sealed chips 70 each have

the upper surface 70a and the lower surface 70b larger
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than the upper surface 70a, with the side surfaces 70c
each inclined from the upper surface 70a toward the lower
surface 70b; and the shield layer forming step S15 of
forming the conductive shield 1layer 45 on the upper
surfaces 70a and the side surfaces 70c of the plurality
of sealed chips 70. Therefore, in the case of forming the
conductive shield layer 45 by sputtering or the like from
above the sealed chips 70, the metallic film can be
easily formed on not only the upper surfaces 70a but also
the side surfaces 70c. Accordingly, it 1is possible to
make uniform the film thickness of the conductive shield
layer 45 on the upper surfaces 70a and side surfaces 70c
of the sealed chips 70.

In addition, in this embodiment, the
individualizing step S14 includes individualization
wherein the cutting blade 32 provided with the annular
cutting edge 33 1is made to cut into the sealed body 19
while rotating, so that the sealed body 19 can be easily
individualized. In this case, by setting the cutting
blade 32 to have the cutting edge 33 as a V-shaped
cutting edge having a cutting edge angle 6, or by
disposing the cutting Dblade 32 to be inclined at a
predetermined angle © relative to a vertical line, it 1is

possible, at the time of individualization, to easily
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form the side surfaces 70c of the sealed chips 70 as
inclined surfaces each inclined from the upper surface
70a toward the lower surface 70b.

Besides, in the another example of this embodiment,
the focusing unit of the laser beam application apparatus
is disposed to be inclined at a predetermined angle 6 in
a direction orthogonal to the extending direction of the
street S (processing feed direction) relative to a
direction perpendicular to the front surface 19A of the
sealed body 19, so that, at the time of individualization
by laser processing, the side surfaces 70c of the sealed
chips 70 can be easily formed as inclined surfaces each
inclined from the wupper surface 70a toward the lower
surface 70b.

In addition, while the semiconductor chips 11 are
disposed in the device disposing regions Al on the
support board 25 with the front surface (one side) 1lla of
each semiconductor chip 11 (provided with the device) on
the lower side in the chip disposing step S11 in this
embodiment, this 1is not restrictive. The semiconductor
chips 11 may be disposed in the device disposing regions
Al on the support board 25 with the back surface (the
other side) 1lb of each semiconductor chip 11 on the

lower side. In this case, though omitted in the drawing,
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the device on the front surface (one side) 1lla of each
semiconductor chip 11 exposed on the support board 25 is
preliminarily provided with an auxiliary rewiring layer
including polyimide or silica, and the semiconductor
chips 11 having the rewiring layer are sealed with a
resin. Then, the front surface of the sealed body (the
side of the front surfaces 1la of the semiconductor chips
11) is ground to such an extent that the devices are not
exposed, and a rewiring layer communicating with the
devices is formed on the front surface of the sealed body.
Subsequently, the sealed body formed with the rewiring
layer 1is subjected to the above-mentioned individualizing
step and shield layer forming step, whereby the sealed
chips can be formed.

Now, the relationship between the inclination angle
of the side surfaces of the sealed chips in the above
embodiment and the film thickness of the conductive
shield 1layer formed on the side surfaces will Dbe
described. FIG. 23 1is a wview illustrating a film
thickness of a conductive shield layer provided on a
specimen, and FIG. 24 is a diagram illustrating the
relationship between the inclination angle of the side
surfaces of the specimen and the film thickness. The

present inventor paid attention to the relationship
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between the inclination angle of the side surfaces 40c
(70c) of the sealed chip 40 (70) and the film thickness
of the conductive shield layer 45 formed on the side
surfaces 40c (70c), and measured the film thickness of
the respective conductive shield layers 45 for different
inclination angles of the side surfaces 40c (70c).

Specifically, as illustrated in FIG. 23, a
plurality of specimens TE which, formed of silicon, each
have an upper surface TEa, a lower surface TEb, and side
surfaces TEc and which are changed in inclination angle
©1 of the side surfaces TEc were formed, and a conductive
shield layer 45 was formed on the upper surface TEa and
the side surfaces TEc of each specimen TE. The conductive
shield layer 45 was formed by an ion plating method using
titanium metal under the conditions of 180°C and 8 x 10*
Pa. In addition, the inclination angle 61 was set to be
90 degrees, 82 degrees, 68 degrees, 60 degrees, and 45
degrees. Here, the inclination angle 61 has the relation
of the following formula (1) with the predetermined
cutting edge angle 6 relative to a vertical line:

01 (degrees) = 90 - © (1)

In addition, the conductive shield layer 45 was
divided into an upper shield 1layer 45A formed on the

upper surface TEa and a side shield layer 45B formed on
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the side surface TEc, and the thickness tl of the upper
shield layer 45A and the thickness t2 of the side shield
layer 45B were measured based on images observed under a
scanning electron microscope (SEM). From the thickness tl
of the upper shield layer 45A and the thickness t2 of the
side shield 1layer 45B thus measured, a value of step
coverage represented by the following formula (2) was
calculated, and the relationship Dbetween the thus
calculated wvalue and the inclination angle 61 was
summarized in FIG. 24.

Step coverage = (t2/tl) x 100 (%) (2)

As illustrated in FIG. 24, as the wvalue of the
inclination angle 61 decreased from the state of 90
degrees (the state of the side surface being wvertical),
the value of step coverage gradually increased, to 100%
at an inclination angle 61 of 45 degrees. 1In other words,
in the case of such a setting that the inclination angle
61 is 45 degrees, the thickness tl of the upper shield
layer 45A and the thickness t2 of a lower portion of the
side shield layer 45B coincide with each other, so that
it is possible to make uniform the film thickness of the
conductive shield layer 45 on the upper surface TEa and
the side surface TEc.

According to the present inventor’s experiments, in
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the case of forming the conductive shield layer 45 by the
above-mentioned ion plating method, a step coverage value
of below 50% results in that it takes long time to form
the side shield layer 45B, leading to an increased
process cost; therefore, it is preferable that the step
coverage value 1is at least 50%. For this reason, it is
preferable that the inclination angle 61 of the side
surfaces 40c (70c) of the sealed chip 40 (70)
constituting the semiconductor package 50 (80) is in the
range of equal to or not less than 45 to equal to or not
more than 82 degrees.

Although an excellent step coverage value 1is
indicated in the case where the inclination angle 61 is
45 degrees, the inclination angle 61 of 45 degrees 1is
accompanied by a problem in that the length of the lower
surface TEb relative to the upper surface TEa increases
with the result of an 1increase 1in the size of the
semiconductor package 50 (80), or that keeping the size
of the lower surface TEb at a conventional size leads to
a reduction in the size of the upper surface TEa (device
region) . Therefore, from the viewpoint of making the
semiconductor package 50 (80) smaller in size, the
inclination angle 61 1is more preferably in the range of

equal to or not less than 60 to equal to or not more than
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68 degrees, and, 1in the most preferable condition, the
inclination angle 61 is 60 degrees. On the other hand,
the wvariation rate of the step coverage wvalue in an
inclination angle (61) range of equal to or not less than
45 to equal to or not more than 60 degrees 1is smaller
than that in an inclination angle (61) range of equal to
or not less 60 to equal to or not more than 82 degrees.
Therefore, for example, even 1in the case where the
inclination angle of the cutting edge 33 is varied during
processing, a variation in the film thickness of the
shield layer formed can be suppressed. For this reason,
in the case where a robust effect in the case of mass
production or the 1like is desired, it 1s preferable to
set the inclination angle 61 to within the range of equal
to or not less than 45 to equal to or not more than 60
degrees. If such a range of small step coverage variation
rate can be shifted into a region of larger inclination
angle 61, it 1is possible to realize both a smaller size
and a higher productivity in regard of the semiconductor
package 50 (80), which is desirable.

While some embodiments of the present invention
have Dbeen described above, the above embodiments are
merely illustrative examples and are not intended to

limit the scope of the invention. While each of the steps
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has been carried out by holding the wiring board 10 on
each Jjig in the first embodiment described above, this
configuration is not restrictive. For example, a
protective tape (not illustrated) may be adhered to the
back surface (the other side) 10b of the wiring board 10,
and each of the steps may be carried out in a state in
which the wiring Dboard 10 1is placed on a base (not
illustrated) through the protective tape. The base may
have, for example, a suction mechanism or a moving
mechanism or mechanisms for moving in a horizontal
direction and the wvertical direction, and the wiring
board may thereby be held in such a manner as to be
movable. In addition, while a case where the
semiconductor package to be formed is a BGA with bumps
formed on the back surface of a wiring board has been
primarily described in the first embodiment above, this
is not restrictive. For example, a land grid array (LGA)
with lands formed on the back surface of a wiring board
and a Quad Flat No lead package (QFN) can naturally be
formed as the semiconductor package by the manufacturing
method of the present invention. Besides, while an
example wherein the semiconductor chips 11 are disposed
in the device disposing regions Al on the support board

25 with the front surface (one side) lla of each
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semiconductor chip 11 on the lower side has Dbeen
described in the second embodiment above while assuming
so-called flip-chip mounting of the semiconductor chip 11,
the semiconductor chips 11 are disposed in the device
disposing regions Al on the support board 25 with the
back surface (the other side) 11lb of each semiconductor
chip 11 on the 1lower side 1in the case of wire bond
mounting of the semiconductor chip 11. In addition, for
example, in the case where the semiconductor apparatus is
a CSP, division of a wafer W (silicon substrate) may be
conducted in such a manner as to provide inclined
surfaces correspondingly to the devices formed on the
wafer W, and a shield layer may be formed ranging to a
ground.

The present invention is not limited to the details
of the above described preferred embodiments. The scope
of the invention is defined by the appended claims and
all changes and modifications as fall within the
equivalence of the scope of the claims are therefore to

be embraced by the invention.
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WHAT IS CLAIMED IS:

1. A method of manufacturing a semiconductor package, the method

comprising:

a chip disposing step of disposing a semiconductor chip in
each of device disposing regions on a support board partitioned by a

plurality of crossing division lines;

a sealed body forming step of sealing the semiconductor chips
with a sealant to form a sealed body on the support board, after
performing the chip disposing step, thereby forming sealed

semiconductor chips;

a rewiring step of forming a rewiring layer and bumps on a
side where the semiconductor chip 1is disposed, after the support

board is removed from the sealed body;

an 1individualizing step of cutting the sealed Dbody along
regions corresponding to the division lines on the support board, to
perform individualization 1in such a manner that the sealed
semiconductor chips each have an upper surface and a lower surface
larger than the upper surface, with a side wall inclined from the

upper surface toward the lower surface; and

a shield layer forming step of forming a conductive shield
layer on the upper surfaces and the side walls of the plurality of
sealed semiconductor chips wherein the shield layer forming step is

performed after the individualizing step.

2. The method of manufacturing the semiconductor package
according to claim 1,

wherein, in the individualizing step, a cutting blade having
an annular cutting edge is made to cut into the sealed body while

rotating, thereby to perform individualization.

3. The method of manufacturing the semiconductor  package
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according to claim 1,

wherein, in the individualizing step, a laser beam is applied
to the sealed body while inclining the laser beam at a predetermined
angle in a direction orthogonal to a processing feed direction in
relation to a direction perpendicular to a laser beam application

surface of the sealed body, thereby to perform individualization.

4. The method of manufacturing the semiconductor package
according to claim 1, wherein:

the rewiring step is performed with the sealant facing
downwards; and

the individualizing step is performed with the sealant facing

upwards.

5. The method of manufacturing the semiconductor package
according to claim 1, wherein:

the rewiring step is performed with the sealant facing towards
a first direction; and

the individualizing step is performed with the sealant facing
towards a second direction, where the second direction 1is opposite

of the first direction.

6. The method of manufacturing the semiconductor  package
according to claim 1, further comprising:

a step of positioning the sealed body on an individualizing
jig, prior to performing the individualizing step, such that the
rewiring layers and bumps formed during the rewiring step are facing

the individualizing Jjig.
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