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METHOD OF MANUFACTURING
ELECTRONIC COMPONENT MODULE AND
ELECTRONIC COMPONENT MODULE

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] The present application is a continuation of Interna-
tional Application No. PCT/JP2012/050094 filed on Jan. 5,
2012, and claims priority to Japanese Patent Application No.
2011-002023 filed on Jan. 7, 2011, the entire contents of each
of these applications being incorporated herein by reference
in their entirety.

TECHNICAL FIELD

[0002] The technical field relates to a method of manufac-
turing an electronic component module on which a plurality
of electronic components are mounted, the electronic com-
ponent module having side surfaces parts of which are coated
with a conductive resin and a top surface that is coated with
the conductive resin, and relates to an electronic component
module that is manufactured by the manufacturing method.

BACKGROUND

[0003] In a method of manufacturing a circuit module (an
electronic component module) disclosed in Japanese Unex-
amined Patent Application Publication No. 2004-172176
(Patent Document 1), after a sealing resin has been formed,
and before a shield layer that coats the sealing resin is formed,
grooves are formed by half-cutting an aggregate substrate
(cutting halfway through the aggregate substrate) using a
dicer or the like along separation lines along which the aggre-
gate substrate is to be singulated into circuit modules. A top
surface of the sealing resin is coated with a conductive resin,
and the grooves that have been formed are filled with the
conductive resin. The grooves that have been filled with the
conductive resin are fully cut (the aggregate substrate is fully
cut) using a dicer or the like, so that the aggregate substrate is
singulated into circuit modules each having a top surface and
side surfaces on which the shield layer is formed.

SUMMARY

[0004] The present disclosure provides a method of manu-
facturing an electronic component module capable of realiz-
ing a reduction in the height of an electronic component
module even if a conductive-resin burr, a conductive-resin
projection, or the like is formed on a shield layer and to
provide an electronic component module.

[0005] In one aspect of the present disclosure, a method of
manufacturing an electronic component module includes a
first step of sealing a surface of an aggregate substrate on
which a plurality of electronic components are mounted with
a sealing resin, a second step of cutting a boundary portion
between electronic component modules from an outer surface
of'the sealing resin to a position where the aggregate substrate
is cut at least partially through and forming a first groove, a
third step of forming a shield layer by coating the outer
surface of the sealing resin with a conductive resin and by
filling the first groove with the conductive resin, a fourth step
of forming a recess at a position on the shield layer where the
first groove is formed, and a fifth step of cutting the boundary
portion between the electronic component modules along the
recess from an outer surface side of the shield layer to the
position where the aggregate substrate is cut at least partially
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through, forming a second groove having a width smaller than
the width of the recess, and singulating the aggregate sub-
strate into the individual electronic component modules.
[0006] In a more specific embodiment of the method of
manufacturing an electronic component module according to
the present disclosure, in the fourth step the aggregate sub-
strate on which the sealing resin is formed may be made to
curve in such a manner that the outer surface of the sealing
resin becomes a convex surface while the conductive resin
with which the first groove is filled is in an uncured state, so
that the recess is formed at the position on the shield layer
where the first groove is formed.

[0007] Inanother more specific embodiment of the method
of manufacturing an electronic component module according
to the present disclosure, in the fourth step the width of the
first groove may be increased while the conductive resin with
which the first groove is filled is in an uncured state, so that the
recess is formed at the position on the shield layer where the
first groove is formed.

[0008] In yet another more specific embodiment of the
method of manufacturing an electronic component module
according to the present disclosure, in the fourth step the
conductive resin with which the first groove is filled may be
cured, part of the conductive resin that has been cured may be
scraped off, and the recess may be formed at the position on
the shield layer where the first groove is formed.

[0009] Inanother aspect of the present disclosure, a method
of manufacturing an electronic component module includes a
first step of sealing a surface of an aggregate substrate on
which a plurality of electronic components are mounted with
a sealing resin, a second step of cutting a boundary portion
between electronic component modules from an outer surface
of'the sealing resin to a position where the aggregate substrate
is cut at least partially through and forming a first groove, a
third step of forming a shield layer by coating the outer
surface of the sealing resin with a conductive resin and by
filling the first groove with the conductive resin, and a fourth
step of cutting the boundary portion between the electronic
component modules from an outer surface side of the shield
layer and singulating the aggregate substrate into the indi-
vidual electronic component modules. In the third step, the
quantity of the conductive resin with which the first groove is
filled is adjusted in such a manner that a portion of the shield
layer at a position where the first groove is formed dips, so
that arecess is formed at the position on the shield layer where
the first groove is formed. In the fourth step, the boundary
portion between the electronic component modules is cut
along the recess from the outer surface side of the shield layer
to the position where the aggregate substrate is cut at least
partially through, a second groove having a width smaller
than the width of the recess is formed, and the aggregate
substrate is singulated into the individual electronic compo-
nent modules.

[0010] In another more specific embodiment of any of the
above methods of manufacturing an electronic component
module according to the present disclosure, in the second
step, the boundary portion may be cut between electronic
component modules from an outer surface of the sealing resin
to a position where the aggregate substrate is completely cut
through.

[0011] In another more specific embodiment of any of the
above methods of manufacturing an electronic component
module according to the present disclosure, in the second
step, the boundary portion may be cut between electronic
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component modules from an outer surface of the sealing resin
to a position where the aggregate substrate is cut halfway
through.

[0012] In another aspect of the present disclosure, an elec-
tronic component module is manufactured by the method of
manufacturing an electronic component module having any
one of the above-described configurations.

[0013] Inanother aspect of the present disclosure, an elec-
tronic component module includes a base substrate, a plural-
ity of electronic components that are mounted on at least one
surface of the base substrate, a sealing resin that seals the
plurality of electronic components mounted on the one sur-
face of the base substrate, and a shield layer that coats an
outermost surface of the sealing resin and coats at least parts
of side surfaces of the sealing resin. The shield layer formed
on each of the side surfaces of the sealing resin is formed in
such a manner that the thickness of a portion of the shield
layer adjacent to the outermost surface of the sealing resin is
smaller than the thicknesses of other portions of the shield
layer.

[0014] In a more specific embodiment of the electronic
component module, the shield layer may coat entire side
surfaces of the sealing resin.

[0015] In another more specific embodiment of the elec-
tronic component module, the outermost surface of the seal-
ing resin may be substantially parallel with the at least one
surface of the base substrate.

BRIEF DESCRIPTION OF DRAWINGS

[0016] FIGS. 1(a) to 1(d) are schematic diagrams illustrat-
ing a configuration of an electronic component module
according to a first exemplary embodiment.

[0017] FIGS. 2(a) to 2(d) are schematic diagram for
describing a method of manufacturing electronic component
modules according to the first embodiment.

[0018] FIG. 3 isa schematic diagram illustrating a configu-
ration of a jig that is used in the method of manufacturing
electronic component modules according to the first embodi-
ment.

[0019] FIG. 4 is a schematic diagram illustrating the width
of a second groove that is to be formed in the electronic
component module according to the first embodiment.
[0020] FIGS. 5(a) and 5(b) are schematic diagrams illus-
trating conductive-resin burrs that are formed on the elec-
tronic component module according to the first embodiment.
[0021] FIGS. 6(a) to 6(d) are schematic diagrams for
describing a method of manufacturing electronic component
modules according to a second exemplary embodiment.
[0022] FIGS. 7(a) to 7(d) are schematic diagrams for
describing a method of manufacturing electronic component
modules according to a third exemplary embodiment.
[0023] FIGS. 8(a) to 8(c) are schematic diagrams for
describing a method of manufacturing electronic component
modules according to a fourth exemplary embodiment.
[0024] FIG.9isaschematic diagram illustrating a configu-
ration of an electronic component module of the related art in
the case where conductive-resin burrs are formed on a top
surface of a shield layer.

[0025] FIG. 10 is a schematic diagram illustrating a con-
figuration of an electronic component module of the related
art in the case where a shield layer that coats a sealing resin is
formed by a vacuum printing method.
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DETAILED DESCRIPTION

[0026] The inventors realized that in the method of manu-
facturing a circuit module disclosed in Patent Document 1,
when the conductive resin with which the grooves are filled is
fully cut using the dicer or the like, the dicer or the like comes
into contact with the shield layer on the top surface and fully
cuts the conductive resin with which the grooves are filled
from the top surface, and therefore, conductive-resin burrs
caused by fully cutting the conductive resin using the dicer or
the like are formed on the top surface of the shield layer. FI1G.
9 is a schematic diagram illustrating a configuration of an
electronic component module of the related art in the case
where conductive-resin burrs are formed on a top surface of a
shield layer. In electronic component modules 200 illustrated
in FIG. 9, conductive-resin burrs 202 caused by fully cutting
a conductive resin using the dicer or the like are formed on a
top surface of a shield layer 201. Therefore, the heights of the
electronic component modules 200 are increased by the
heights of the conductive-resin burrs 202 that are formed on
the electronic component modules 200, and there has been a
problem in that the height of each of the electronic component
modules 200 cannot be reduced.

[0027] As a method of forming a shield layer that coats a
conductive resin, for example, a contact printing method, a
vacuum printing method, or an off-contact printing method
may sometimes be used. The inventors realized that in the
case where a contact printing method is used, after a squeegee
moves on a mesh mask in such a manner that a conductive
resin is supplied to a top surface of a sealing resin and to
grooves, the mesh mask pulls on the conductive resin that is
contact with the mesh mask when electronic component mod-
ules are separated from the mesh mask, and conductive-resin
projections may sometimes be formed on a shield layer.

[0028] FIG. 10 is a schematic diagram illustrating a con-
figuration of an electronic component module of the related
art in the case where a shield layer that coats a sealing resin is
formed by a vacuum printing method. Electronic component
modules 300 illustrated in FIG. 10 are separated from a mesh
mask 301 after a squeegee moves on the mesh mask 301 in
such a manner that a conductive resin is supplied to a top
surface 303 of a sealing resin 302 and to grooves 304. The
inventors realized that because the grooves 304 are filled with
the conductive resin, the amount of the conductive resin to be
supplied to the grooves 304 is larger than that of the conduc-
tive resin to be supplied to the top surface 303 of the sealing
resin 302, and therefore, when the electronic component
modules 300 are separated from the mesh mask 301, the mesh
mask 301 pulls on the conductive resin that has been supplied
to the grooves 304, and conductive-resin projections 306 are
formed at positions on a shield layer 305 where the grooves
304 are formed. Therefore, the heights of the electronic com-
ponent modules 300 are increased by the heights of the con-
ductive-resin projections 306 that are formed on the elec-
tronic component modules 300, and there has been a problem
in that the height of each of the electronic component modules
300 cannot be reduced.

[0029] In the case where an off-contact printing method is
used, electronic component modules are separated from a
mesh mask along with a movement of a squeegee. However,
the inventors realized that there has been a similar problem in
that conductive-resin projections may be formed at positions
on a shield layer where grooves are formed.
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[0030] Embodiments of the present disclosure that can
address the above shortcomings will now be described below
in detail with reference to the drawings.

[0031] FIGS. 1(a) to 1(d), sometimes collectively referred
to as FIG. 1, are schematic diagrams illustrating a configura-
tion of an electronic component module according to a first
exemplary embodiment. An electronic component module
100 illustrated in FIG. 1(a) can have a rectangular parallel-
epiped shape whose dimensions are 10.0 mmx10.0 mmx1.2
mm as an example and includes a circuit board 11 made of a
ceramic, a glass, an epoxy resin, or the like and electronic
components 12 and 13, each of which is a semiconductor
element, a capacitor, a resistance, a SAW filter, or the like, for
example, and each of which is placed on a top surface of the
circuit board (a base substrate) 11.

[0032] The circuit board 11 is, for example, a resin sub-
strate that has a rectangular top surface and can have a thick-
ness of about 0.5 mm. The circuit board 11 includes a signal
pattern (not illustrated) on the surface thereof, the signal
pattern serving as a bonding pad (an electrode pad) to which
the electronic components 12 and 13 are to be bonded. A
ground electrode 16 that is exposed from sides of the circuit
board 11 is formed within the circuit board 11. The signal
pattern of the circuit board 11 and terminals of the electronic
components 12 and 13, each of which can be a semiconductor
element, a capacitor, a resistance, or the like, for example, are
bonded together with bonding wires, solder, or the like. Exter-
nal terminal electrodes 17 that are to be electrically connected
to electrodes on a substrate of an electronic device or the like
are provided on a bottom surface of the circuit board 11.

[0033] A sealing resin 14 that seals the top surface of the
circuit board 11 is formed in such a manner as to coat the
circuit board 11 and the electronic components 12 and 13. A
shield layer 15 that shields the electronic components 12 and
13 from electric field noise and electromagnetic wave noise is
formed on a top surface and side surfaces of the sealing resin
14. The shield layer 15 formed on each of the side surfaces of
the sealing resin 14 is electrically connected to the ground
electrode 16 provided within the circuit board 11. However,
the shield layer 15 is not formed in such a manner as to reach
the bottom surface of the circuit board 11. The shield layer 15
formed on each of the side surfaces of the sealing resin 14 is
formed in such a manner that the thickness of a portion of the
shield layer 15 adjacent to the top surface of the sealing resin
14 is smaller than the thicknesses of other portions of the
shield layer 15. Note that the shield layer 15 that is formed on
each of the side surfaces of the sealing resin 14 and illustrated
in FIG. 1(a) has a shape in which the thickness of the portion
of'the shield layer 15 adjacent to the top surface of the sealing
resin 14 changes in a stepwise manner.

[0034] The shape of the shield layer 15 formed on each of
the side surfaces of the sealing resin 14 is not limited to the
shape in which the thickness of the portion of the shield layer
15 adjacent to the top surface of the sealing resin 14 changes
in a stepwise manner and may be a shape in which the thick-
ness of the portion of the shield layer 15 adjacent to the top
surface of the sealing resin 14 changes in an arc-like manner
as illustrated in FIG. 1(b) or a shape in which the thickness of
the portion of the shield layer 15 adjacent to the top surface of
the sealing resin 14 changes in a linear manner as illustrated
in FIG. 1(¢). The shield layer 15 formed on each of the side
surfaces of the sealing resin 14 is not limited to being formed
in such a manner as not to reach the bottom surface of the
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circuit board 11 and may be formed in such a manner as to
reach the bottom surface of the circuit board 11 as illustrated
in FIG. 1(d).

[0035] FIGS. 2(a) to 2(d), which are sometimes collec-
tively referred to herein as FIG. 2, are schematic diagrams for
describing a method of manufacturing electronic component
modules 100 according to the first embodiment. First, as
illustrated in FIG. 2(a), a surface of an aggregate substrate 10
on which a plurality of electronic components 12 and 13 are
mounted is sealed with the sealing resin 14. An adhesive sheet
20 is attached to a bottom surface of the aggregate substrate
10 on which the external terminal electrodes 17 are provided.
Boundary portions between the electronic component mod-
ules 100 are cut using a dicer or the like from the top surface
of the sealing resin 14 to positions where the aggregate sub-
strate 10 is completely cut, so that first grooves 21 are formed.
The aggregate substrate 10 is fully cut and divided into the
individual electronic component modules 100. However,
since the adhesive sheet 20 is attached to the bottom surface of
the aggregate substrate 10, the individual electronic compo-
nent modules 100 are in a state of being brought together even
though the first grooves 21 that allow the aggregate substrate
10 to be completely cut are formed. In the case where the
aggregate substrate 10 is completely cut, the bottom surface
of'each of the first grooves 21 is the adhesive sheet 20. Note
that the embodiments consistent with the present disclosure
are not limited to the case where the aggregate substrate 10 is
completely cut, and the first grooves 21 may be formed by
cutting halfway through the aggregate substrate 10 from the
top surface of the sealing resin 14. In the case the aggregate
substrate 10 is cut halfway through, the bottom surface of
each of the first grooves 21 is the aggregate substrate 10.

[0036] Next, as illustrated in FIG. 2(b), the shield layer 15
is formed by coating the top surface of the sealing resin 14
with a conductive resin and filling the first grooves 21 with the
conductive resin. As a method of forming the shield layer 15,
for example, a printing method, a vacuum printing method, or
the like is used. In the case where the conductive resin is
supplied to the top surface of the sealing resin 14 and to the
first grooves 21 using a mesh mask (not illustrated) by a
printing method, a vacuum printing method, or the like, the
mesh mask pulls on the conductive resin that has been sup-
plied when the aggregate substrate 10 is separated from the
mesh mask, and conductive-resin projections 18 are formed
on the shield layer 15. Note that an electrically conductive
component (a filler) that is included in the conductive resin is,
for example, Ag, Cu, Ni, or the like, and a resin (a binder) that
includes such an electrically conductive component is, for
example, an epoxy resin, a phenolic resin, a urethane resin, a
silicon resin, a polyester resin, an acrylic resin, a polyimide
resin, or the like.

[0037] Next, as illustrated in FIG. 2(c), recesses 19 are
formed at positions on the shield layer 15 where the first
grooves 21 are formed. As a method of forming the recesses
19, while the conductive resin with which the first grooves 21
are filled is in an uncured state, the aggregate substrate 10 on
which the sealing resin 14 has been formed is made to curve
using a jig 30 in such a manner that the top surface of the
sealing resin 14 becomes a convex surface, and the width of a
portion of each of the first grooves 21 adjacent to the top
surface of the sealing resin 14 is increased, so that the shield
layer 15 dips, and the recesses 19 are formed at the positions
on the shield layer 15 where the first grooves 21 are formed.
Since the recesses 19 are formed at positions where the con-
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ductive-resin projections 18 are formed, even if the conduc-
tive-resin projections 18 are formed, the conductive-resin
projections 18 do not affect the heights of the electronic
component modules 100, and a reduction in the height of each
of the electronic component modules 100 can be realized.

[0038] FIG. 3 isaschematic diagram illustrating a configu-
ration of the jig 30 that can be used in the method of manu-
facturing the electronic component modules 100 according to
the first exemplary embodiment. The jig 30 illustrated in FI1G.
3 is made of a metal, a heat-resistant resin, or the like, and a
surface of the jig 30 protrudes in a convex manner. The
aggregate substrate 10 is placed on the surface of the jig 30,
which protrudes in a convex manner, and ends of the aggre-
gate substrate 10, which has been placed on the surface of the
jig 30, are fixed in place with clamps 31 while the conductive
resin with which the first grooves 21 are filled is in an uncured
state, so that the aggregate substrate 10 on which the sealing
resin 14 is formed is made to curve in such a manner that the
top surface of the sealing resin 14 becomes a convex surface,
and the recesses 19 are formed at the positions on the shield
layer 15 where the first grooves 21 are formed. In addition, the
aggregate substrate 10 is placed in, for example, a heating
furnace, a vacuum furnace, or the like while the aggregate
substrate 10 is maintained in a curved state, and the conduc-
tive resin is cured, so that the shape of each of the recesses 19
that have been formed in the shield layer 15 can be maintained
even if the aggregate substrate 10 is released from the jig 30.
Note that when the sealing resin 14 is applied on the aggregate
substrate 10 and is cured, the aggregate substrate 10 often
warps in a recessed manner due to a difference between the
thermal expansion coefficients of the aggregate substrate 10
and the sealing resin 14, cure shrinkage of the sealing resin
14, and the like. However, the warping of the aggregate sub-
strate 10 in a recessed manner can be suppressed by making
the aggregate substrate 10 on which the sealing resin 14 is
formed curve using the jig 30 in such a manner that the top
surface of the sealing resin 14 becomes a convex surface. As
a result, the aggregate substrate 10 can have an improved
property of being adsorbed on a stage in a dicing process,
which is a subsequent process, and the precision with which
the aggregate substrate 10 is cut in such a manner as to be
singulated into the individual electronic component modules
100 can be improved. Since the surface of the jig 30, which
protrudes in a convex manner, has a predetermined curvature,
the width ofthe portion of each of the first grooves 21 adjacent
to the top surface of the sealing resin 14 can be uniformly
increased, and the recesses 19 that have small variations in
size can be formed at the positions on the shield layer 15
where the first grooves 21 are formed.

[0039] Returning to FIG. 2, as illustrated in FIG. 2(d), the
boundary portions between the electronic component mod-
ules 100 are cut along the corresponding recesses 19 from a
side of the top surface of the sealing resin 14 to the positions
where the aggregate substrate 10 is completely cut, so that
second grooves 22 each having a width smaller than the width
of'a corresponding one of the recesses 19 are formed, and the
aggregate substrate 10 is singulated into the individual elec-
tronic component modules 100. FIG. 4 is a schematic dia-
gram illustrating the width of one of the second grooves 22
that is to be formed in one of the electronic component mod-
ules 100 according to the first exemplary embodiment. The
width of the second groove 22 that is to be formed in one of
the boundary portions between the electronic component
modules 100 illustrated in FIG. 4 is smaller than the width d
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of the recess 19. When the boundary portion between the
electronic component modules 100 is cut along the recess 19
using a dicer or the like from the side of the top surface of the
sealing resin 14 in order to form the second groove 22, the
dicer or the like and the shield layer 15 are brought into
contact with each other not on the surface of the shield layer
15 but on an inner surface of the recess 19. Thus, conductive-
resin burrs caused by cutting the conductive resin using the
dicer or the like are formed in the recess 19. Therefore, even
if conductive-resin burrs are formed, the conductive-resin
burrs do not project from the surface of the shield layer 15.
Alternatively, even if the conductive-resin burrs project from
the surface of the shield layer 15, the height of each of the
conductive-resin burrs that project from the surface of the
shield layer 15 is small, and thus, the influence of each of the
conductive-resin burrs on the height of the corresponding
electronic component module 100 is small. Therefore, a
reduction in the height of each of the electronic component
modules 100 can be realized.

[0040] FIG. 5 is a schematic diagram illustrating conduc-
tive-resin burrs that are formed on the electronic component
module 100 according to the first exemplary embodiment. As
illustrated in FIG. 5(a), conductive-resin burrs 50 caused by
cutting the conductive resin using a dicer or the like are
formed in the corresponding recesses 19. Therefore, as illus-
trated in FIG. 5(b), even if the conductive-resin burrs 50 are
formed, the influence of each of the conductive-resin burrs 50
on the height H of the corresponding electronic component
module 100 is small, and a reduction in the height of the
electronic component module 100 can be realized.

[0041] Note that since the adhesive sheet 20 is attached to
the bottom surface of the aggregate substrate 10 illustrated in
FIG. 2(d), the individual electronic component modules 100
are in a state of being brought together even if the second
grooves 22 are formed by completely cutting the aggregate
substrate 10. Thus, in order to singulate the aggregate sub-
strate 10 into the individual electronic component modules
100, the individual electronic component modules 100 need
to be separated from the adhesive sheet 20. Embodiments
consistent with the present disclosure are not limited to the
case where the aggregate substrate 10 is completely cut, and
the second grooves 22 may be formed by cutting halfway
through the aggregate substrate 10. In the case the aggregate
substrate 10 is cut halfway through, in order to singulate the
aggregate substrate 10 into the individual electronic compo-
nent modules 100, scores need to be formed in a perforated
manner in the bottom surface of the aggregate substrate 10
that remains uncut, and the aggregate substrate 10 needs to be
divided at the scores which are formed in the aggregate sub-
strate 10.

[0042] Asdescribed above, in the method of manufacturing
the electronic component modules 100 according to the first
embodiment, the recesses 19 are formed at the positions on
the shield layer 15 where the first grooves 21 are formed, the
boundary portions between the electronic component mod-
ules 100 are cut along the corresponding recesses 19 from the
side of the top surface of the sealing resin 14 to the positions
where the aggregate substrate 10 is completely cut or to
positions where the aggregate substrate 10 is cut halfway
through, the second grooves 22 each having the width smaller
than the width of the corresponding recess 19 are formed, and
the aggregate substrate 10 is singulated into the individual
electronic component modules 100. Therefore, the conduc-
tive-resin burrs 50 caused by cutting the conductive resin
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using a dicer or the like are formed in the corresponding
recesses 19. Even if the conductive-resin burrs 50 are formed,
the influence of each of the conductive-resin burrs 50 on the
height of the corresponding electronic component module
100 is small, and a reduction in the height of each of the
electronic component modules 100 can be realized. In the
case where the shield layer 15 is formed by coating the top
surface of the sealing resin 14 with the conductive resin and
filling the first grooves 21 with the conductive resin by a
printing method, a vacuum printing method, or the like, even
if the mesh mask pulls on the conductive resin when the
aggregate substrate 10 is separated from the mesh mask, and
the conductive-resin projections 18 are formed at the posi-
tions on the shield layer 15 where the first grooves 21 are
formed, the recesses 19 are formed at the positions in the
subsequent process. Thus, even if the conductive-resin pro-
jections 18 are formed, the conductive-resin projections 18 do
not affect the heights of the electronic component modules
100, and a reduction in the height of each of the electronic
component modules 100 can be realized.

[0043] Since each of the electronic component modules
100 is manufactured by the method of manufacturing elec-
tronic component modules according to the first exemplary
embodiment, a reduction in the height of each of the elec-
tronic component modules 100 can be realized even if the
conductive-resin burrs 50, the conductive-resin projections
18, or the like are formed on the shield layer 15. In addition,
in the method of manufacturing the electronic component
modules 100 according to the first embodiment, the recesses
19 are formed at the positions on the shield layer 15 where the
first grooves 21 are formed, and thus, in the shield layer 15
formed on each of the side surfaces of the sealing resin 14, the
thickness of the portion of the shield layer 15 adjacent to the
top surface of the sealing resin 14 is smaller than the thick-
nesses of other portions of the shield layer 15.

[0044] Inthe method of manufacturing the electronic com-
ponent modules 100 according to the first embodiment, while
the conductive resin with which the first grooves 21 are filled
is in an uncured state, the aggregate substrate 10 on which the
sealing resin 14 is formed is made to curve in such a manner
that the top surface of the sealing resin 14 becomes a convex
surface, and the width of the portion of each of the first
grooves 21 adjacent to the top surface of the sealing resin 14
is increased, so that the shield layer 15 dips, and the recesses
19 are formed at the positions on the shield layer 15 where the
first grooves 21 are formed. However, in a method of manu-
facturing electronic component modules according to a sec-
ond exemplary embodiment, the widths of first grooves are
increased using an expanding apparatus while a conductive
resin with which the first grooves are filled is in an uncured
state, so that recesses are formed at positions on a shield layer
15 where the first grooves are formed. Note that an electronic
component module according to the second embodiment has
a configuration the same as that of the electronic component
module 100 illustrated in FIG. 1, and thus, similar or the same
reference numerals are used, and detailed descriptions
thereof will not be repeated.

[0045] FIG. 6 is a schematic diagram for describing a
method of manufacturing electronic component modules 100
according to the second exemplary embodiment. First, as
illustrated in FI1G. 6(a), a surface of an aggregate substrate 10
on which a plurality of electronic components 12 and 13 are
mounted is sealed with a sealing resin 14. An adhesive sheet
20 is attached to a bottom surface of the aggregate substrate
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10 on which external terminal electrodes 17 are provided.
Boundary portions between electronic component modules
100 are cut using a dicer or the like from a top surface of the
sealing resin 14 to positions where the aggregate substrate 10
is completely cut, so that first grooves 21 are formed. The
aggregate substrate 10 is fully cut and divided into the indi-
vidual electronic component modules 100. However, since
the adhesive sheet 20 is attached to the bottom surface of the
aggregate substrate 10, the individual electronic component
modules 100 are in a state of being brought together even
though the first grooves 21 that allow the aggregate substrate
10 to be completely cut are formed. In the case where the
aggregate substrate 10 is completely cut, the bottom surface
of each of the first grooves 21 is the adhesive sheet 20.

[0046] Next, as illustrated in FIG. 6(5), a shield layer 15 is
formed by coating the top surface of the sealing resin 14 with
a conductive resin and filling the first grooves 21 with the
conductive resin. As a method of forming the shield layer 15,
for example, a printing method, a vacuum printing method, or
the like is used. In the case where the conductive resin is
supplied to the top surface of the sealing resin 14 and to the
first grooves 21 using a mesh mask (not illustrated) by a
printing method, a vacuum printing method, or the like, the
mesh mask pulls on the conductive resin that has been sup-
plied when the aggregate substrate 10 is separated from the
mesh mask, and conductive-resin projections 18 are formed
on the shield layer 15.

[0047] Next, as illustrated in FIG. 6(c), the adhesive sheet
20 is stretched in the directions of the arrows using an expand-
ing apparatus or the like (not illustrated), and the width of
each of the first grooves 21 is increased while the conductive
resin with which the first grooves 21 are filled is in an uncured
state, so that the shield layer 15 dips, and recesses 19 are
formed at positions on the shield layer 15 where the first
grooves 21 are formed. Since the recesses 19 are formed at
positions where the conductive-resin projections 18 are
formed, even if the conductive-resin projections 18 are
formed, the conductive-resin projections 18 do not affect the
heights of the electronic component modules 100, and a
reduction in the height of each of the electronic component
modules 100 can be realized. In addition, the aggregate sub-
strate 10 is placed in, for example, a heating furnace, a
vacuum furnace, or the like while the adhesive sheet 20 is
maintained in a stretched state, and the conductive resin is
cured, so that the shape of each of the recesses 19 that have
been formed in the shield layer 15 can be maintained even if
the aggregate substrate 10 is released from the expanding
apparatus or the like.

[0048] Next, as illustrated in FIG. 6(d), the boundary por-
tions between the electronic component modules 100 are cut
along the corresponding recesses 19 from the side of the top
surface of the sealing resin 14 to the positions where the
aggregate substrate 10 is completely cut, second grooves 22
each having a width smaller than the width of a corresponding
one of the recesses 19 are formed, and the aggregate substrate
10 is singulated into the individual electronic component
modules 100. As with the method of manufacturing the elec-
tronic component modules 100 according to the first embodi-
ment, when one of the boundary portions between the elec-
tronic component modules 100 is cut along the corresponding
recess 19 using a dicer or the like from the side of the top
surface of the sealing resin 14 in order to form one of the
second grooves 22, the dicer or the like and the shield layer 15
are brought into contact with each other not on the surface of
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the shield layer 15 but on an inner surface of the recess 19.
Thus, conductive-resin burrs caused by cutting the conduc-
tive resin using the dicer or the like are formed in the recess
19. Therefore, as illustrated in FIG. 5(b), even if the conduc-
tive-resin burrs 50 are formed, the influence of each of the
conductive-resin burrs 50 on the height H of the electronic
component module 100 is small, and a reduction in the height
of the electronic component module 100 can be realized.
[0049] Note that since the adhesive sheet 20 is attached to
the bottom surface of the aggregate substrate 10 illustrated in
FIG. 6(d), the individual electronic component modules 100
are in a state of being brought together even if the second
grooves 22 are formed by completely cutting the aggregate
substrate 10. Thus, in order to singulate the aggregate sub-
strate 10 into the individual electronic component modules
100, the individual electronic component modules 100 need
to be separated from the adhesive sheet 20.

[0050] Asdescribedabove, in the method of manufacturing
the electronic component modules 100 according to the sec-
ond embodiment, the width of each of the first grooves 21 is
increased while the conductive resin with which the first
grooves 21 are filled is in an uncured state, so that the shield
layer 15 dips. Thus, it is not necessary to use an apparatus that
scrapes off the conductive resin, and the recesses 19 can be
formed at the positions on the shield layer 15 where the first
grooves 21 are formed.

[0051] Inthe method of manufacturing the electronic com-
ponent modules 100 according to the first embodiment, while
the conductive resin with which the first grooves 21 are filled
is in an uncured state, the aggregate substrate 10 on which the
sealing resin 14 is formed is made to curve in such a manner
that the top surface of the sealing resin 14 becomes a convex
surface, and the width of each of the first grooves 21 is
increased, so that the shield layer 15 dips, and the recesses 19
are formed at the positions on the shield layer 15 where the
first grooves 21 are formed. However, in a method of manu-
facturing electronic component modules according to a third
exemplary embodiment, a conductive resin with which first
grooves are filled is cured, parts of the conductive resin that
has been cured are scraped off, and recesses are formed at
positions on a shield layer where the first grooves are formed.
Note that an electronic component module according to the
third embodiment has a configuration the same as that of the
electronic component module 100 illustrated in FIG. 1, and
thus, similar or the same reference numerals are used, and
detailed descriptions thereof will not be repeated.

[0052] FIGS. 7(a) to 7(d) are schematic diagrams for
describing a method of manufacturing electronic component
modules 100 according to the third exemplary embodiment.
First, as illustrated in FIG. 7(a), a surface of an aggregate
substrate 10 on which a plurality of electronic components 12
and 13 are mounted is sealed with a sealing resin 14. An
adhesive sheet 20 is attached to a bottom surface of the aggre-
gate substrate 10 on which external terminal electrodes 17 are
provided. Boundary portions between electronic component
modules 100 are cut using a dicer or the like from a top surface
of the sealing resin 14 to positions where the aggregate sub-
strate 10 is cut halfway through, so that first grooves 21 are
formed. In the case where the aggregate substrate 10 is cut
halfway through, the bottom surface of each of the first
grooves 21 is the aggregate substrate 10. Note that embodi-
ments consistent with the present disclosure are not limited to
the case where the aggregate substrate 10 is cut halfway
through, and the first grooves 21 may be formed by com-
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pletely cutting the aggregate substrate 10. In the case the
aggregate substrate 10 is completely cut, the bottom surface
of each of the first grooves 21 is the adhesive sheet 20.

[0053] Next, as illustrated in FIG. 7(b), a shield layer 15 is
formed by coating the top surface of the sealing resin 14 with
a conductive resin and filling the first grooves 21 with the
conductive resin. As a method of forming the shield layer 15,
for example, a printing method, a vacuum printing method, or
the like is used. In the case where the conductive resin is
supplied to the top surface of the sealing resin 14 and to the
first grooves 21 using a mesh mask (not illustrated) by a
printing method, a vacuum printing method, or the like, the
mesh mask pulls on the conductive resin that has been sup-
plied when the aggregate substrate 10 is separated from the
mesh mask, and conductive-resin projections 18 are formed
on the shield layer 15.

[0054] Next, as illustrated in FIG. 7(c), the conductive resin
with which the first grooves 21 are filled is cured, and parts of
the conductive resin that has been cured are cut using the dicer
or the like in such a manner as to have a V-shaped cross
section in a vertical direction in FIG. 7(¢) (a bevel cutting), so
that recesses 19 are formed at positions on the shield layer 15
where the first grooves 21 are formed. Since the recesses 19
are formed at positions where the conductive-resin projec-
tions 18 are formed, the conductive-resin projections 18 are
scraped off. Therefore, even if the conductive-resin projec-
tions 18 are formed, the conductive-resin projections 18 do
not affect the heights of the electronic component modules
100, and a reduction in the height of each of the electronic
component modules 100 can be realized.

[0055] Next, as illustrated in FIG. 7(d), the boundary por-
tions between the electronic component modules 100 are cut
along the corresponding recesses 19 from the side of the top
surface of the sealing resin 14 to the positions where the
aggregate substrate 10 is completely cut, so that second
grooves 22 each having a width smaller than the width of a
corresponding one of the recesses 19 are formed, and the
aggregate substrate 10 is singulated into the individual elec-
tronic component modules 100. As with the method of manu-
facturing the electronic component modules 100 according to
the first embodiment, when one of the boundary portions
between the electronic component modules 100 is cut using
the dicer or the like along the corresponding recess 19 from
the side of the top surface of the sealing resin 14 to the
position where the aggregate substrate 10 is completely cut in
order to form one of the second grooves 22, the dicer or the
like and the shield layer 15 are brought into contact with each
other not on the surface of the shield layer 15 but on an inner
surface of the recess 19. Thus, conductive-resin burrs caused
by cutting the conductive resin using the dicer or the like are
formed in the recess 19. Therefore, as illustrated in FIG. 5(b),
in the electronic component module 100, even if the conduc-
tive-resin burrs 50 are formed, the influence of each of the
conductive-resin burrs 50 on the height H of the electronic
component module 100 is small, and a reduction in the height
of the electronic component module 100 can be realized.

[0056] Note that since the adhesive sheet 20 is attached to
the bottom surface of the aggregate substrate 10 illustrated in
FIG. 7(d), the individual electronic component modules 100
are in a state of being brought together even if the second
grooves 22 are formed by completely cutting the aggregate
substrate 10. Thus, in order to singulate the aggregate sub-
strate 10 into the individual electronic component modules



US 2013/0294034 Al

100, the individual electronic component modules 100 need
to be separated from the adhesive sheet 20.

[0057] Asdescribedabove, in the method of manufacturing
the electronic component modules 100 according to the third
exemplary embodiment, the conductive resin with which the
first grooves 21 are filled is cured, parts of the conductive
resin that has been cured are scraped off, and the recesses 19
are formed at the positions on the shield layer 15 where the
first grooves 21 are formed. Therefore, the recesses 19 each
having a desired size can be uniformly formed.

[0058] In the methods of manufacturing the electronic
component modules 100 according to the first to third exem-
plary embodiments, the recesses 19 are formed at the posi-
tions on the shield layer 15 where the first grooves 21 are
formed after the shield layer 15 has been formed. However, in
a method of manufacturing electronic component modules
according to a fourth exemplary embodiment, recesses are
formed at positions on a shield layer where first grooves are
formed by adjusting the quantity of a conductive resin with
which the first grooves are filled in such a manner that por-
tions of the shield layer at positions where the first grooves are
formed dip. Note that an electronic component module
according to the fourth embodiment has a configuration the
same as that of the electronic component module 100 illus-
trated in FIG. 1, and thus, similar or the same reference
numerals are used, and detailed descriptions thereof will not
be repeated.

[0059] FIGS. 8(a) to 8(c) are schematic diagrams for
describing a method of manufacturing electronic component
modules 100 according to the fourth exemplary embodiment.
First, as illustrated in FIG. 8(a), a surface of an aggregate
substrate 10 on which a plurality of electronic components 12
and 13 are mounted is sealed with a sealing resin 14. An
adhesive sheet 20 is attached to a bottom surface of the aggre-
gate substrate 10 on which external terminal electrodes 17 are
provided. Boundary portions between electronic component
modules 100 are cut using a dicer or the like from a top surface
of the sealing resin 14 to positions where the aggregate sub-
strate 10 is cut halfway through, so that first grooves 21 are
formed. In the case where the aggregate substrate 10 is cut
halfway through, the bottom surface of each of the first
grooves 21 is the aggregate substrate 10. Note that embodi-
ments consistent with the present disclosure are not limited to
the case where the aggregate substrate 10 is cut halfway
through, and the first grooves 21 may be formed by com-
pletely cutting the aggregate substrate 10. In the case the
aggregate substrate 10 is completely cut, the bottom surface
of each of the first grooves 21 is the adhesive sheet 20.
[0060] Next, as illustrated in FIG. 8(b), a shield layer 15 is
formed by coating the top surface of the sealing resin 14 with
a conductive resin and filling the first grooves 21 with the
conductive resin. As a method of forming the shield layer 15,
for example, a printing method, a vacuum printing method, a
spin coating method, or the like is used. In the fourth embodi-
ment, when the first grooves 21 are filled with the conductive
resin, the quantity of the conductive resin with which the first
grooves 21 are filled is adjusted in such a manner that portions
of the shield layer 15 at positions where the first grooves 21
are formed dip, so that recesses 19 are formed at the positions
on the shield layer 15 where the first grooves 21 are formed.
[0061] The quantity of the conductive resin with which the
first grooves 21 are filled can be adjusted by various methods.
For example, the conductive resin the quantity of which is
adjusted in such a manner that the quantity of the conductive
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resin with which each of the first grooves 21 is filled is slightly
smaller than the spatial volume of each of the first grooves 21
is printed through a mesh mask, so that the first grooves 21
can be sufficiently filled with the conductive resin, and in
addition, each of the first grooves 21 can be in a state in which
a slight dip is formed therein. In this case, it is preferable that
printing be performed while areas in the first grooves 21 are
degassed by a vacuum printing method. Since the quantity of
the conductive resin with which the first grooves 21 are filled
is small, the mesh mask becomes less likely to pull on the
conductive resin when the aggregate substrate 10 is separated
from the mesh mask, and conductive-resin projections are not
formed on the shield layer 15.

[0062] Alternatively, the first grooves 21 can be sufficiently
filled with the conductive resin, and in addition, each of the
first grooves 21 can be in a state in which a slight dip is formed
therein by previously filling parts of the first grooves 21 with
a first conductive resin by a printing method and applying a
second conductive resin the quantity of which allows the
portions of the shield layer 15 at the positions where the first
grooves 21 are formed to dip onto the first conductive resin by
a spin coating method. In this case, the first conductive resin
and the second conductive resin may be the same resin or may
be different resins.

[0063] Next, as illustrated in FIG. 8(c), the boundary por-
tions between the electronic component modules 100 are cut
along the corresponding recesses 19 from the side of the top
surface of the sealing resin 14 to the positions where the
aggregate substrate 10 is completely cut, so that second
grooves 22 each having a width smaller than the width of a
corresponding one of the recesses 19 are formed, and the
aggregate substrate 10 is singulated into the individual elec-
tronic component modules 100. As with the method of manu-
facturing the electronic component modules 100 according to
the first exemplary embodiment, when one of the boundary
portions between the electronic component modules 100 is
cut using a dicer or the like along the corresponding recess 19
from the side of the top surface of the sealing resin 14 to the
position where the aggregate substrate 10 is completely cut in
order to form one of the second grooves 22, the dicer or the
like and the shield layer 15 are brought into contact with each
other not on the surface of the shield layer 15 but on an inner
surface of the recess 19. Thus, conductive-resin burrs caused
by cutting the conductive resin using the dicer or the like are
formed in the recess 19. Therefore, as illustrated in FIG. 5(b),
in the electronic component modules 100, even if the conduc-
tive-resin burrs 50 are formed, the influence of each of the
conductive-resin burrs 50 on the height H of the electronic
component module 100 is small, and a reduction in the height
of the electronic component modules 100 can be realized.
[0064] Note that since the adhesive sheet 20 is attached to
the bottom surface of the aggregate substrate 10 illustrated in
FIG. 8(c), the individual electronic component modules 100
are in a state of being brought together even if the second
grooves 22 are formed by completely cutting the aggregate
substrate 10. Thus, in order to singulate the aggregate sub-
strate 10 into the individual electronic component modules
100, the individual electronic component modules 100 need
to be separated from the adhesive sheet 20.

[0065] Asdescribed above, in the method of manufacturing
the electronic component modules 100 according to the
fourth exemplary embodiment, the quantity of the conductive
resin with which the first grooves 21 are filled is adjusted in
such a manner that the portions of the shield layer 15 at the
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positions where the first grooves 21 are formed dip, so that the
recesses 19 are formed at the positions on the shield layer 15
where the first grooves 21 are formed. The boundary portions
between the electronic component modules 100 are cut along
the corresponding recesses 19 from the side of the top surface
of the sealing resin 14 to the positions where the aggregate
substrate 10 is completely cut or to positions where the aggre-
gate substrate 10 is cut halfway through, so that the second
grooves 22 each having the width smaller than the width of
the corresponding recess 19 are formed, and the aggregate
substrate 10 is singulated into the individual electronic com-
ponent modules 100. Therefore, the conductive-resin burrs 50
caused by cutting the conductive resin using the dicer or the
like are formed in the recesses 19. Even if the conductive-
resin burrs 50 are formed, the influence of each of the con-
ductive-resin burrs 50 on the height of the corresponding
electronic component module 100 is small, and a reduction in
the height of each of the electronic component modules 100
can berealized. In the case where the shield layer 15 is formed
by coating the top surface of the sealing resin 14 with the
conductive resin and filling the first grooves 21 with the
conductive resin by a printing method, a vacuum printing
method, or the like, since the quantity of the conductive resin
with which the first grooves 21 are filled is adjusted in such a
manner that the portions of the shield layer 15 at the positions
where the first grooves 21 are formed dip, the mesh mask can
be prevented from pulling on the conductive resin when the
aggregate substrate 10 is separated from the mesh mask, and
conductive-resin projections 18 can be prevented from being
formed at the positions on the shield layer 15 where the first
grooves 21 are formed. Therefore, a reduction in the height of
each of the electronic component modules 100 can be real-
ized.

[0066] In the above-described configuration in which a
recess is formed at the position on the shield layer where the
first groove is formed, the boundary portion between the
electronic component modules is cut along the recess from an
outer surface side of the shield layer to the position where the
aggregate substrate is cut at least partially through, the second
groove having the width smaller than the width of the recess
is formed, and the aggregate substrate is singulated into the
individual electronic component modules. Thus, a conduc-
tive-resin burr caused by cutting the conductive resin using a
dicer or the like is formed in the recess. Even if a conductive-
resin burr is formed, the influence of the conductive-resin burr
on the height of the corresponding electronic component
module is small, and a reduction in the height of the electronic
component module can be realized. In the case where the
shield layer is formed by coating the outer surface of the
sealing resin with the conductive resin and filling the first
groove with the conductive resin by a printing method, a
vacuum printing method, or the like, even if a mesh mask
pulls on the conductive resin when the aggregate substrate is
separated from the mesh mask, and a conductive-resin pro-
jection is formed at the position on the shield layer where the
first groove is formed, a recess is formed at the position in a
subsequent process. Therefore, even if a conductive-resin
projection is formed, the conductive-resin projection does not
affect the height of the corresponding electronic component
module, and a reduction in the height of the electronic com-
ponent module can be realized.

[0067] Inembodiments of the method of manufacturing an
electronic component module according to the present dis-
closure in which the aggregate substrate on which the sealing
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resin is formed is made to curve in such a manner that the
outer surface of the sealing resin becomes a convex surface
while the conductive resin with which the first groove is filled
is in an uncured state, so that the recess is formed at the
position on the shield layer where the first groove is formed,
while the conductive resin with which the first groove is filled
is in an uncured state, the aggregate substrate on which the
sealing resin is formed is made to curve in such a manner that
the top surface of the sealing resin becomes a convex surface,
and the width of a portion of the first groove adjacent to the
top surface of the sealing resin is increased, so that the shield
layer dips, and a recess can be formed at the position on the
shield layer where the first groove is formed. The aggregate
substrate is placed on and fixed onto a surface of ajig that has
a predetermined curvature and that protrudes in a convex
manner, and the aggregate substrate that is fixed in place is
made to curve, so that the width of the portion of the first
groove adjacent to the top surface of the sealing resin can be
uniformly increased, and a recess that has a small variation in
size can be formed at the position on the shield layer where
the first groove is formed.

[0068] Inembodiments of the method of manufacturing an
electronic component module according to the present dis-
closure in which the width of the first groove is increased
while the conductive resin with which the first groove is filled
is in an uncured state, so that the recess is formed at the
position on the shield layer where the first groove is formed,
the width of the first groove is increased while the conductive
resin with which the first groove is filled is in an uncured state,
so that the shield layer dips. Therefore, it is not necessary to
use an apparatus that scrapes off the conductive resin, and the
recess can be formed at the position on the shield layer where
the first groove is formed.

[0069] Inembodiments of the method of manufacturing an
electronic component module according to the present dis-
closure in which the conductive resin with which the first
groove is filled is cured, part of the conductive resin that has
been cured is scraped off, and the recess may be formed at the
position on the shield layer where the first groove is formed,
the conductive resin with which the first groove is filled is
cured, and part of the conductive resin that is cured is scraped
off, so that the recess is formed at the position on the shield
layer where the first groove is formed. Therefore, the recess
having a desired size can be uniformly formed.

[0070] In the above-described configuration in which the
recess is formed at the position on the shield layer where the
first groove is formed by adjusting the quantity of the con-
ductive resin with which the first groove is filled in such a
manner that the portion of the shield layer at the position
where the first groove is formed dips, and the boundary por-
tion between the electronic component modules is cut along
the recess from the side of the top surface of the sealing resin
to the position where the aggregate substrate is completely cut
or to the position where the aggregate substrate is cut halfway
through, the second groove having the width smaller than the
width of the recess is formed, and the aggregate substrate is
singulated into the individual electronic component modules.
Thus, the conductive-resin burr caused by cutting the conduc-
tive resin using the dicer or the like is formed in the recess.
Therefore, even if a conductive-resin burr is formed, the influ-
ence of the conductive-resin burr on the height of the corre-
sponding electronic component module is small, and a reduc-
tion in the height of the electronic component module can be
realized. In the case where the shield layer is formed by



US 2013/0294034 Al

coating the top surface of the sealing resin with the conductive
resin and filling the first groove with the conductive resin by
a printing method, a vacuum printing method, or the like,
since the quantity of the conductive resin with which the first
groove is filled is adjusted in such a manner that the portion of
the shield layer at the position where the first groove is formed
dips, the mesh mask can be prevented from pulling on the
conductive resin when the aggregate substrate is separated
from the mesh mask, and a conductive-resin projection can be
prevented from being formed at the position on the shield
layer where the first groove is formed. Thus, a reduction in the
height of each of the electronic component modules can be
realized.

[0071] In embodiments of the present disclosure in which
an electronic component module is manufactured by the
method of manufacturing an electronic component module
having any one of the above-described configurations, even if
a conductive-resin burr, a conductive-resin projection, or the
like is formed on the shield layer, a reduction in the height of
the electronic component module can be realized.

[0072] Inembodiments of anelectronic component module
that includes a base substrate, a plurality of electronic com-
ponents that are mounted on at least one surface of the base
substrate, a sealing resin that seals the plurality of electronic
components mounted on the one surface ofthe base substrate,
and a shield layer that coats an outermost surface of the
sealing resin and coats at least parts of side surfaces of the
sealing resin, where the shield layer formed on each of the
side surfaces of the sealing resin is formed in such a manner
that the thickness of a portion of the shield layer adjacent to
the outermost surface of the sealing resin is smaller than the
thicknesses of other portions of the shield layer, even if the
conductive-resin burr, the conductive-resin projection, or the
like is formed on the shield layer when the electronic com-
ponent module is manufactured, a reduction in the height of
the electronic component module can be realized.

[0073] According to the configuration that has been
described above, the recess is formed at the position on the
shield layer where the first groove is formed, the boundary
portion between electronic component modules is cut along
the recess from the side of the top surface of the sealing resin
to the position where the aggregate substrate is completely cut
or to the position where the aggregate substrate is cut halfway
through, the second groove having the width smaller than the
width of the recess is formed, and the aggregate substrate is
singulated into the individual electronic component modules.
Thus, a conductive-resin burr caused by cutting the conduc-
tive resin using a dicer or the like is formed in the recess.
Therefore, even if a conductive-resin burr is formed, the influ-
ence of the conductive-resin burr on the height of the corre-
sponding electronic component module is small, and a reduc-
tion in the height of the electronic component module can be
realized.

[0074] In the case where the shield layer is formed by
coating the top surface of the sealing resin with the conductive
resin and filling the first groove with the conductive resin by
aprinting method, a vacuum printing method, or the like, even
if the mesh mask pulls on the conductive resin when the
aggregate substrate is separated from the mesh mask, and a
conductive-resin projection is formed at the position on the
shield layer where the first groove is formed, the recess is
formed at the position in the subsequent process. Therefore,
even if a conductive-resin projection is formed, the conduc-
tive-resin projection does not affect the height of the corre-
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sponding electronic component module, and a reduction in
the height of the electronic component module can be real-
ized.

[0075] In another configuration that has been described
above, in the third step, the recess is formed at the position on
the shield layer where the first groove is formed by adjusting
the quantity of the conductive resin with which the first
groove is filled in such a manner that the portion of the shield
layer at the position where the first groove is formed dips. In
the fourth step, the boundary portion between the electronic
component modules is cut along the recess from the side of
the top surface of the sealing resin to the position where the
aggregate substrate is completely cut or to the position where
the aggregate substrate is cut halfway through, the second
groove having the width smaller than the width of the recess
is formed, and the aggregate substrate is singulated into the
individual electronic component modules. Thus, a conduc-
tive-resin burr caused by cutting the conductive resin using
the dicer or the like is formed in the recess. Therefore, even if
a conductive-resin burr is formed, the influence of the con-
ductive-resin burr on the height of the corresponding elec-
tronic component module is small, and a reduction in the
height of the electronic component module can be realized.
[0076] In the case where the shield layer is formed by
coating the top surface of the sealing resin with the conductive
resin and filling the first groove with the conductive resin by
a printing method, a vacuum printing method, or the like,
since the quantity of the conductive resin with which the first
groove is filled is adjusted in such a manner that the portion of
the shield layer at the position where the first groove is formed
dips, the mesh mask can be prevented from pulling on the
conductive resin when the aggregate substrate is separated
from the mesh mask, and a conductive-resin projection can be
prevented from being formed at the position on the shield
layer where the first groove is formed. Thus, a reduction in the
height of the electronic component module can be realized.
[0077] Instill another configuration that has been described
above, the shield layer formed on each of the side surfaces of
the sealing resin is formed in such a manner that the thickness
of'the portion of the shield layer adjacent to the top surface of
the sealing resin is smaller than the thicknesses of other
portions of the shield layer. Therefore, even if a conductive-
resin burr, a conductive-resin projection, or the like is formed
on the shield layer when the electronic component module is
manufactured, a reduction in the height of the electronic
component module can be realized.

That which is claimed is:

1. A method of manufacturing an electronic component

module, comprising:

a first step of sealing a surface of an aggregate substrate on
which a plurality of electronic components are mounted
with a sealing resin;

a second step of cutting a boundary portion between elec-
tronic component modules from an outer surface of the
sealing resin to a position where the aggregate substrate
is cut at least partially through and forming a first
groove;

a third step of forming a shield layer by coating the outer
surface of the sealing resin with a conductive resin and
by filling the first groove with the conductive resin;

a fourth step of forming a recess at a position on the shield
layer where the first groove is formed; and

a fifth step of cutting the boundary portion between the
electronic component modules along the recess from an
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outer surface side of the shield layer to the position
where the aggregate substrate is cut at least partially
through, forming a second groove having a width
smaller than the width of the recess, and singulating the
aggregate substrate into the individual electronic com-
ponent modules.

2. The method of manufacturing an electronic component

module according to claim 1,

wherein, in the fourth step, the aggregate substrate on
which the sealing resin is formed is made to curve in
such a manner that the outer surface of the sealing resin
becomes a convex surface while the conductive resin
with which the first groove is filled is in an uncured state,
so that the recess is formed at the position on the shield
layer where the first groove is formed.

3. The method of manufacturing an electronic component

module according to claim 1,

wherein, in the fourth step, the width of the first groove is
increased while the conductive resin with which the first
groove is filled is in an uncured state, so that the recess is
formed at the position on the shield layer where the first
groove is formed.

4. The method of manufacturing an electronic component

module according to claim 1,

wherein, in the fourth step, the conductive resin with which
the first groove is filled is cured, part of the conductive
resin that has been cured is scraped off, and the recess is
formed at the position on the shield layer where the first
groove is formed.

5. The method of manufacturing an electronic component

module according to claim 1,

wherein, in the second step, the boundary portion is cut
between electronic component modules from an outer
surface of the sealing resin to a position where the aggre-
gate substrate is completely cut through.

6. The method of manufacturing an electronic component

module according to claim 1,

wherein, in the second step, the boundary portion is cut
between electronic component modules from an outer
surface of the sealing resin to a position where the aggre-
gate substrate is cut halfway through.

7. A method of manufacturing an electronic component

module comprising:

a first step of sealing a surface of an aggregate substrate on
which a plurality of electronic components are mounted
with a sealing resin;

a second step of cutting a boundary portion between elec-
tronic component modules from an outer surface of the
sealing resin to a position where the aggregate substrate
is cut at least partially through and forming a first
groove;

a third step of forming a shield layer by coating the outer
surface of the sealing resin with a conductive resin and
by filling the first groove with the conductive resin; and

a fourth step of cutting the boundary portion between the
electronic component modules from an outer surface
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side of the shield layer and singulating the aggregate
substrate into the individual electronic component mod-
ules,

wherein, in the third step, the quantity of the conductive
resin with which the first groove is filled is adjusted in
such a manner that a portion of the shield layer at a
position where the first groove is formed dips, so that a
recess is formed at the position on the shield layer where
the first groove is formed, and

wherein, in the fourth step, the boundary portion between
the electronic component modules is cut along the recess
from the outer surface side of the shield resin to the
position where the aggregate substrate is cut at least
partially through, a second groove having a width
smaller than the width of the recess is formed, and the
aggregate substrate is singulated into the individual elec-
tronic component modules.

8. The method of manufacturing an electronic component

module according to claim 7,

wherein, in the second step, the boundary portion is cut
between electronic component modules from an outer
surface of the sealing resin to a position where the aggre-
gate substrate is completely cut through.

9. The method of manufacturing an electronic component

module according to claim 7,

wherein, in the second step, the boundary portion is cut
between electronic component modules from an outer
surface of the sealing resin to a position where the aggre-
gate substrate is cut halfway through.

10. An electronic component module that is manufactured
by the method of manufacturing an electronic component
module according to claim 1.

11. An electronic component module that is manufactured
by the method of manufacturing an electronic component
module according to claim 7.

12. An electronic component module comprising:

a base substrate;

a plurality of electronic components that are mounted on at

least one surface of the base substrate;

a sealing resin that seals the plurality of electronic compo-
nents mounted on the one surface of the base substrate;
and

a shield layer that coats an outermost surface of the sealing
resin and coats at least parts of side surfaces of the
sealing resin,

wherein the shield layer formed on each of the side surfaces
of the sealing resin is formed in such a manner that the
thickness of a portion of the shield layer adjacent to the
outermost face of the sealing resin is smaller than the
thicknesses of other portions of the shield layer.

13. The electronic component module according to claim
12, wherein the shield layer coats entire side surfaces of the
sealing resin.

14. The electronic component module according to claim
12, wherein the outermost surface of the sealing resin is
substantially parallel with the at least one surface of the base
substrate.



