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(57)  The present invention relates to a semiconduc-
tor package having a function of shielding electromag-
netic interference (EMI), a manufacturing method thereof
and a jig, and more particularly, to such a semiconductor
package having an electromagnetic interference

[FIG 1]

16

Semiconductor packages having electromagnetic interference-shielding function,

(EMI)-shielding function, a manufacturing method there-
of and a jig for use in a plasma sputtering, in which a
nickel alloy is coated on the surface of a semiconductor
package by a sputtering method so as to shield electro-
magnetic interference (EMI) generated from the semi-
conductor package.
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Description

BACKGROUND OF THE INVENTION

1.Field of the Invention

[0001] The presentinvention relates to a semiconduc-
tor package having a function of shielding electromag-
netic interference (EMI), a manufacturing method thereof
and a jig, and more particularly, to such a semiconductor
package having an electromagnetic interference
(EMI)-shielding function, a manufacturing method there-
of and a jig for use in a plasma sputtering, in which a
nickel alloy is coated on the surface of a semiconductor
package by a sputtering method so as to shield electro-
magnetic interference (EMI) generated from the semi-
conductor package.

2.Backaround of the Related Art

[0002] Recently, since the development of semicon-
ductors, the semiconductors have been employed in a
variety of electronic products such as household electric
appliances, industrial equipment, medical equipment,
etc. The semiconductor-related technology follows a
trend toward miniaturization, lightness and multifunction,
and digitalization of the equipment is also rapidly promot-
ed.

[0003] Ingeneral, semiconductor devices emit electro-
magnetic radiation in the range of from 50 MHz to 3 GHz
depending on the speed of the microprocessor. Recently,
along with the development of a high-speed microproc-
essor, and the rapid increase in both the demand for high-
speed networking and switching capacity, the emission
amount of the electromagnetic radiation increases. That
is, along with digitalization of the electronic product, the
amount of electromagnetic radiation emitted therefrom
is gradually increasing. Such electromagnetic radiation
acts as electromagnetic interference (EMI) or radio fre-
guency interference (RFI) that hinders the operation of
other electronic equipment. For instance, EMI or RFI
causes a problem in that advanced equipment such as
an automatic facility system, an aircraft or the like is er-
roneously operated, stops in its operation, etc. Such er-
roneous operation or operation stoppage may cause
enormous property damage and even casualties.
[0004] Accordingly, there have been proposed meth-
ods for shielding EMI or RFI from the semiconductor de-
vices. For instance, U.S. Pat. No. 7,109,410 discloses a
shielded electronic package in which a metallized cover
serving as an EMI shield is separately fabricated to shield
electromagnetic interference (EMI) and is mounted in the
semiconductor devices. However, the above-mentioned
package has the disadvantage that the manufacturing
cost is raised due to an increase in the number of parts
in the case where the metallized cover is fabricated sep-
arately, and the assembling work of parts is cumbersome
due to additional provision of a process for mounting the
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metallized cover. In addition, the conventional package
has a limitation that it works against the semiconductor
development trend toward miniaturization.

[0005] In the meantime, there has been proposed a
method in which the surface of the semiconductor device
is plated by using electroless plating or spraying. In case
of the electroless plating method, it is required that the
semiconductor device should be soaked in an etching
solution or achemical precipitation tank. Thus, inthe case
where it is impossible to immerse the electronic package
in the etching solution or the chemical precipitation tank,
the plating itself becomes impossible. In addition, in case
of the spraying method, spray efficiency is deteriorated,
and a sprayed thickness is thick and non-uniform, which
is not suitable for forming a thin film.

[0006] Therefore, there is a need for the development
of a method for forming an electromagnetic interference
(EMI) shielding film, which can coat an EMI shielding thin
film on the surface of the semiconductor device in a sim-
ple and convenient manner and can be appliedto all kinds
of semiconductor devices

SUMMARY OF THE INVENTION

[0007] Therefore, the present invention has been
made in view of the above problems, and it is an object
of the present invention to provide a method for shielding
electromagnetic interference (EMI) emitted from the
semiconductor package, in which an overall process is
very simple and convenient manner and the manufactur-
ing cost is low and which can be applied to various kinds
of semiconductor packages.

[0008] Another object of the presentinvention is to pro-
vide a semiconductor package having an electromagnet-
ic interference (EMI)-shielding function, in which an elec-
tromagnetic interference (EMI)-shielding film is coated
on the surface of a semiconductor package through a
sputtering method by using a nickel alloy as a target met-
al.

[0009] Another object of the presentinvention is to pro-
vide a jig for use in a plasma sputtering device which is
used to block a portion on which the electromagnetic in-
terference (EMI)-shielding film does not need to be coat-
ed in forming the electromagnetic interference
(EMI)-shielding film on the surface of the semiconductor
package using the plasma sputtering device.

[0010] In order to accomplish the above object, in one
aspect, the presentinvention provides a method for man-
ufacturing a semiconductor package having an electro-
magnetic interference (EMI)-shielding function, including
the steps of: a wafer sawing step of cutting a wafer with
a diamond saw to separate the dice in the wafer into
individual chips; a component surface-mounting step of
attaching surface mounted components (SMC) on an
electronic circuit; a die bonding step of bonding each of
the chips on a substrate; a wire bonding step bonding a
wire on both a bonding pad of the chip and the lead frame
for the electrical interconnection between the chip and
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the substrate; a molding step of encapsulating the chip
and the wire with a synthetic resin to form a mold; a mask-
ing step of blocking a region on the surface of the sem-
iconductor package which needs not to be coated with
the electromagnetic interference (EMI)-shielding film; a
sputtering step of coating a target metal formed of nickel
and silver, or nickel and copper on the surface of the
mold using plasma sputtering device to form an electro-
magnetic interference (EMI)-shielding film; and a second
singulation step of cutting the substrate so as to allow
the respective molds to be separated from each other.
[0011] In another aspect, the present invention pro-
vides a method for manufacturing a semiconductor pack-
age having an electromagnetic interference
(EMI)-shielding function, including the steps of: a wafer
sawing step of cutting a wafer with a diamond saw to
separate the dice in the wafer into individual chips; a com-
ponent surface-mounting step of attaching surface
mounted components (SMC) on an electronic circuit; a
die bonding step of bonding each of the chips on a sub-
strate; awire bonding step bonding a wire on both a bond-
ing pad of the chip and the lead frame for the electrical
interconnection between the chip and the substrate; a
molding step of encapsulating the chip and the wire with
a synthetic resin to form a mold; a masking step of block-
ing aregion on the surface of the semiconductor package
which needs not to be coated with the electromagnetic
interference (EMI)-shielding film; a sputtering step of
coating atarget metal formed of nickel and silver, or nickel
and copper on the surface of the mold using plasma sput-
tering device to form an electromagnetic interference
(EMI)-shielding film; and a second singulation step of cut-
ting the substrate so as to allow the respective molds to
be separated from each other.

[0012] In another aspect, the present invention pro-
vides a semiconductor package having an electromag-
netic interference (EMI)-shielding function, which com-
prises a printed circuit board (PCB), a semiconductor
chip mounted on the printed circuit board (PCB) and a
mold which is adapted to encapsulate the semiconductor
chip, wherein the surface of the mold is coated with an
electromagnetic interference (EMI)-shielding film formed
of a nickel-silver alloy or a nickel-copper alloy and having
a thickness of 4000 to 8000 A by a sputtering method.
[0013] In another aspect, the present invention pro-
vides a jig for sputtering-coating used to coat an electro-
magnetic interference (EMI)-shielding film on the surface
of a semiconductor package using a plasma sputtering
device, the jig having a flat plate-type structure which
comprises: a plurality of jig holes each adapted to ac-
commodate the semiconductor package therein in such
a fashion that the top surface of the semiconductor pack-
age is exposed externally; and a fan-shaped coating
groove depressedly formed at an side edge of each jig
hole to correspond to a grounding terminal of the semi-
conductor package so that the electromagnetic interfer-
ence (EMI)-shielding film extends from the top surface
of the semiconductor package to the grounding terminal.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The above features and advantages of the
present invention will be more apparent from the follow-
ing detailed description taken in conjunction with the ac-
companying drawings, in which:

FIG. 1 is a side cross-sectional view illustrating a
semiconductor SIP module package having an elec-
tromagnetic interference (EMI)-shielding function
according to the present invention;

FIG. 2 is a manufacturing process chart of the sem-
iconductor SIP module package of FIG. 1,

FIG. 3ais a schematic cross-sectional view illustrat-
ing a module package in a first singulation step;
FIG 3b is a schematic cross-sectional view illustrat-
ing a module package on which an electromagnetic
interference (EMI)-shielding film is coated by a sput-
tering process;

FIG. 3c is a schematic cross-sectional view illustrat-
ing a module package in a second singulation step;
FIG. 3d is a block diagram illustrating the construc-
tion of a co-sputtering device.

FIG. 4 is a graph illustrating an EMI test result in
which the sputter coating time is set to 20 mins, 25
mins and 30 mins, respectively;

FIG. 5 is a top plan view illustrating a punch QFN
package having an electromagnetic interference
(EMI)-shielding function according to the present in-
vention;

FIG. 6is a side view illustrating the punch QFN pack-
age of FIG. 5;

FIG. 7 is a manufacturing process chart of the punch
QFN package of FIG. 5;

FIG. 8 is a photograph illustrating a jig;

FIG. 9 is an enlarged photograph illustrating a jig
hole region; and

FIGs. 10 and 11 are photographs illustrating a punch
QFN package in which only a grounding portion in a
front and a side of a mold thereof is coated with an
electromagnetic interference (EMI)-shielding film.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0015] Reference willnow be made in detail to the em-
bodiments of the present invention, examples of which
are illustrated in the accompanying drawings, wherein
like reference numerals refer to the like elements
throughout.

[0016] In the following description, the detailed de-
scription of known function and constructions unneces-
sarily obscuring the subject matter of the present inven-
tion will be avoided hereinafter. Terms to be described
later are defined in consideration of functions in the
present invention. Therefore, the terms may be changed
depending on the intentions of users or administrators,
customs or the like. Thus, the definitions should be made
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based on the entire description of the present invention.
[0017] FIG. 1is a side cross-sectional view illustrating
a semiconductor SIP module package having an elec-
tromagnetic interference (EMI)-shielding function ac-
cording to the present invention, and FIG. 2 is a manu-
facturing process chart of the semiconductor SIP module
package of FIG. 1.

[0018] The system-in-package (SIP) module package
10 ofthe presentinventionincludes a printed circuit board
(PCB) 15, a chip 14 and a mold 13. The surface of the
mold 13 is coated with an electromagnetic interference
(EMI)-shielding film 11 for shielding electromagnetic in-
terference (EMI). The electromagnetic interference
(EMI)-shielding film 11 is characterized in that it is
formed of a nickel-silver alloy or a nickel-copper alloy, is
coated on the surface of the mold 13 by a sputtering, and
the coating thickness is 4000 to 8000 A.

[0019] A process of manufacturing the SIP module
package 10 according to this embodiment includes a wa-
fer sawing step (S200), a component surface-mounting
step (S210) by surface mount technology (SMT), a die
bonding step (S220), a wire bonding step (5230), a mold-
ing step (S240), a first singulation step (S250), a sput-
tering step (S260), and a second singulation step (S270)
as shown in FIG. 2.

[0020] First, the wafer sawing step (S200) is a step of
cutting a wafer with a diamond saw to separate the dice
inthe waferinto individual chips. The component surface-
mounting step (S210) is a step of attaching surface
mounted components (SMC), which can be directly
mounted on the surface of a substrate, i.e., the printed
circuit board (PCB) 15, on an electronic circuit. The die
bonding step (S220) is a step of bonding each chip 14
on the printed circuit board (PCB) 15. The wire bonding
step (S230) is a step of bonding a gold or aluminum wire
16 on both a bonding pads of the chip 14 and the lead
frame for the electrical interconnection between the chip
and the substrate. The molding step (S240) is a step of
encapsulating the chip 14 and the gold or aluminum wire
16 with a synthetic resin.

[0021] Next, the first singulation step (S260) is a step
of half-cutting respective semiconductor module pack-
ages 10. This first singulation step (S260) is performed
to externally expose a side of each semiconductor SIP
module package 10 so as to allow the electromagnetic
interference (EMI)-shielding film 11 to be coated on the
side of the semiconductor SIP module package 10 since
a plurality of semiconductor SIP module packages 10 is
fabricated on one strip.

[0022] FIGs. 3a to 3c show a process of performing
the first singulation step (S250), the sputtering step
(S260), and the second singulation step (S270).

[0023] As shown in FIG. 3a, through the first singula-
tion step (S260), the portions of the molds 13 of the SIP
module package are half-cut. By doing so, a space be-
tween adjacent two respective molds 13 is depressed to
allow a side of each mold 13 to externally exposed. Sub-
sequently, as shown in FIG. 3b, the sputtering process
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(S270) is performed in which the electromagnetic inter-
ference (EMI)-shielding film 11 is coated on the mold 13.
Thereafter, as shown in FIG. 3c, the substrate, i.e., the
printed circuit board (PCB) 15 is full-cut to allow respec-
tive SIOP module packages 10 to be separated one by
one through the second singulation step (S280).

[0024] Meanwhile, in the present invention, the sput-
tering step (S280) may be performed after the second
singulation step (S280) has been performed. Further, af-
ter the second singulation step (S270) has been per-
formed, a laser marking step (not shown) may be per-
formed in which necessary characters and the like are
imprinted on the top surface of the module package 10,
for example, using a laser.

[0025] Now, the sputtering step (S260) which is a fea-
ture of the present invention will be described in more
detail hereinafter.

[0026] The semiconductor module packages 10 which
have been half-cut through the first singulation step
(S250) and a target metal are placed in a sputtering
chamber, and the underside of the PCB 15 which needs
not to be coated with the EMI-shielding film are blocked.
Thereafter, a plasma gas is filled in the sputtering cham-
ber at a certain pressure, and then power is supplied to
the sputtering chamber so as to allow the target metal to
be deposited on the exposed surface of the semiconduc-
tor SIP module package 10.

[0027] The sputtering step (S260) may be performed
by using a magnetron sputtering system, or the co-sput-
tering device as shown in FIG. 3d. At this time, a degree
of vacuum of the sputtering chamber is 2.0 t0 3.0 x 103
Torr, preferably 2.5 X 103 Torr. Argon (Ar, purity:
99.99%) gas of 100 to 150 sccm may be used as a re-
action gas. At this time, the flow rate of the reaction gas
is preferably 125 sccm.

[0028] A target metal may employ a nickel-silver alloy
consisting of 10-90 wt% of nickel and 10-90 wt% of silver,
or a nickel-copper alloy consisting of 10-90 wt% of nickel
and 10-90 wt% of copper. If the content of nickel con-
tained in the target metal is less than 10wt% or more than
90wt%, there is caused a problem in that an EMI-shield-
ing effect is reduced.

[0029] Also, the sputtering step (S260) is preferably
performed for 20-30 mins.

[0030] FIG. 4 is a graph illustrating an EMI test result
obtained after the sputter coating operation has been per-
formed for 20 mins, 25 mins and 30 mins, respectively,
under the above condition by using a target metal mate-
rial consisting of 10wt% of nickel and 90 wt% of silver.
[0031] Inthe graph of FIG. 4, Cell #1 refers to the case
where the sputtering step has been performed for 20
mins, Cell #2 refers to the case where the sputtering step
has been performed for 25 mins, Cell #1 refers to the
case where the sputtering step has been performed for
30 mins, and No-shield refers to the case where the elec-
tromagnetic interference (EMI)-shielding film 11 has not
been formed. It was found that in the case where the
sputtering step is performed for 20 to 30 mins, the thick-
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ness of the electromagnetic interference (EMI)-shielding
film coated on the semiconductor package is 4000 to
8000 A.

[0032] As shown inthe graph of FIG. 4, it can be seen
that the amount of EMI generated is reduced much more
in the case where the electromagnetic interference
(EMI)-shielding film 11 is coated on the semiconductor
SIP module package 10 according to the present inven-
tion than in the case where the electromagnetic interfer-
ence (EMI)-shielding film 11 is not coated on the semi-
conductor SIP module package 10. Particularly, it can be
seen thatin the frequency band of 800MHz to 2GHz used
generally in the mobile communication, the amount of
EMI generated is reduced more by 40 to 60 dB in the
case of coating the electromagnetic interference
(EMI)-shielding film 11 than in the case of not coating the
electromagnetic interference (EMI)-shielding film 11.
[0033] Particularly, it was found that among Cell #1 to
Cell #3, the EMI reduction effect is the greatest when the
sputter coating time is set to 25 mins. In this case, the
thickness of the electromagnetic interference
(EMI)-shielding film 11 was measured to be 7000 to 8000
A.

[0034] Inthe meantime, itwas found that after the sput-
tering step, the electromagnetic interference
(EMI)-shielding film 11 formed as a single layer is excel-
lent in adhesion strength as a test result.

[0035] Meanwhile, as another embodiment of the
present invention, FIG. 5 is a top plan view illustrating a
punch QFN package having an electromagnetic interfer-
ence (EMI)-shielding function according to the present
invention, FIG. 6 is a side view illustrating the punch QFN
package of FIG. 5, and FIG. 7 is a manufacturing process
chart of the punch QFN package of FIG. 5;

[0036] Similarly to the semiconductor SIP module
package 10 of FIG. 1, the punch quad flat no-lead (QFN)
package 20 according to this embodiment has an elec-
tromagnetic interference (EMI)-shielding film 21 formed
on the surface of a mold 23 thereof so as to shield the
electromagnetic interference (EMI).

[0037] A process of manufacturing the punch QFN
package 20 includes a wafer sawing step (S800), a com-
ponent surface-mounting step (S810), a die bonding step
(S820), a wire bonding step (S830), a molding step
(S840), a masking step (S850), a sputtering step (S860),
and a singulation step (S870).

[0038] Inthe manufacturing process of the Punch QFN
package 20, the half-cutting step in the manufacturing
process of the semiconductor SIP module package 10,
i.e., the first singulation step (S260) will be omitted. In
addition, since the first four steps, i.e., the wafer sawing
step (S800), the component surface-mounting step
(S810), the die bonding step (S820), the wire bonding
step (S830) and the molding step (S840), and the last
two steps, i.e., the sputtering step (S860) and the singu-
lation step (S870) are the same as those in the above-
mentioned manufacturing process of the semiconductor
SIP module package 10, the repeated description thereof
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will be omitted to avoid redundancy.

[0039] Similarly to the SIP module package 10, the
Punch QFN package 20 is accommodated in the sput-
tering chamber and the electromagnetic interference
(EMI)-shielding film 21 is coated on the externally ex-
posed surface of the mold 23 through the above-men-
tioned sputtering method. In this case, the sputtering step
(S860) may be performed before or after the singulation
step (S870).

[0040] In this manner, when it is desired to coat the
electromagnetic interference (EMI)-shielding film 21 on
the mold 23, since leads 29 of the punch QFN package
20 are externally exposed, it is required that electromag-
netic interference (EMI)-shielding film 21 should not be
coated on the leads 29 but should be coated on a ground-
ing terminal 29E. To this end, the other terminals, i.e.,
the leads 29 are coveringly blocked by using a jig 50 for
masking as shown in FIG. 8 so as not to allow the elec-
tromagnetic interference (EMI)-shielding film 21 to be
coated on the leads 29.

[0041] Thejig 50 used in the masking step (S850), as
shown in FIG. 8, has a flat plate-type structure in which
a plurality of jig holes 51 each having a shape corre-
sponding to the shape of the punch QFN package 20 is
arranged equidistantly. Thus, each punch QFN package
20 is inserted into each jig hole 51 one by one so that
the top surface of the mold 23 is externally exposed from
the jig hole 51, and a side of the punch QFN package 20
is brought into close contact with an edge of the jig hole
51.

[0042] In this case, as shown in FIG. 9, the edge of
each jig hole 51 has a fan-shaped coating groove 53
depressedly formed at a region corresponding to the
grounding portion 28 of each punch QFN package 20.
Thus, the electromagnetic interference (EMI)-shielding
film 21 is also coated on the grounding portion 28 and
the grounding terminal 29E formed at the side of the
punch QFN package 20 through the coating groove 53.
[0043] In addition, the cross-section of the jig hole 51
is is preferably formed in a shape in which its width be-
comes gradually increased as it goes toward the top so
as to allow the punch QFN package 20 to be easily in-
serted into and removed from the jig hole.

[0044] Inthe present invention, since the shape of the
grounding portion 28 can be different depending on the
kind of the punch QFN package 20, the shape of the
coating groove 53 may be also formed differently de-
pending on the position of the grounding portion 28.
[0045] FIG. 10 is a real photograph of a punch QFN
package fabricated according to the present invention,
and FIG. 11 is a magnified photograph of the grounding
portion 28 of FIG. 10. As can be seen in FiGs. 10 and
11, the punch QFN package fabricated according to the
present invention

[0046] FIGs. 10 and 11 are photographs illustrating a
punch QFN package in which only a grounding portion
28 extending to the grounding terminal 29E in a top and
a side of a mold 23 thereof is coated with an electromag-
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netic interference (EMI)-shielding film 21.

[0047] In this manner, according to the present inven-
tion, the electromagnetic interference (EMI)-shielding
film 11 or 21 formed of a nickel-silver alloy or a nickel-
copper alloy can be coated on the surface of the mold
13, 23 of the semiconductor package such as the SIP
module package 10, the punch QFN package 20 or the
like through the sputtering method to thereby shield elec-
tromagnetic interference (EMI) emitted from or incident
to the semiconductor package. Thus, since the electro-
magnetic radiation emitted from the semiconductor pack-
age can be shielded, it can be prevented that the elec-
tromagnetic radiation has an effect on the operation of
other equipment or devices, thereby causing an error.
[0048] Like this, according to the present invention,
even in case of the punch QFN package 20 which makes
it difficult to coat the electromagnetic interference
(EMI)-shielding film 11 when an conventional plating
method is used for the reason of the structural charac-
teristics, the use of the sputtering method enables the
coating of the electromagnetic interference (EMI)-shield-
ing film 11, and hence the electromagnetic interference
(EMI)-shielding film can be formed on a variety of semi-
conductor packages.

[0049] In the meantime, although the SIP module
package 10 and the punch QFN package 20 have been
described in the above-mentioned embodiments, it is of
course noted that the method of coating the electromag-
netic interference (EMI)-shielding film 11 using the
above-mentioned sputtering method can be applied to
different kinds of packages.

[0050] According to the semiconductor package hav-
ing an electromagnetic interference (EMI)-shielding func-
tion and a manufacturing method thereof, the electro-
magnetic interference (EMI)-shielding film formed of a
nickel-silver alloy or a nickel-copper alloy can be coated
on the surface of the mold of the semiconductor package
through the sputtering method to thereby shield all the
electromagnetic interferences (EMI) emitted from or in-
cident to the semiconductor package.

[0051] Thus, it can be prevented that the electromag-
netic radiation emitted from the semiconductor package
has an effect on the operation of other equipment or de-
vices, thereby causing an error. Further, since the coating
of the electromagnetic interference (EMI)-shielding film
is possible even in case of the semiconductor package
such as the SIP module package or the punch QFN pack-
age, the electromagnetic interference (EMI)-shielding
film can be formed on a variety of semiconductor pack-
ages.

[0052] While the presentinvention has been described
with reference to the particular preferred embodiments,
it will be understood by those skilled in the art that various
modifications and variations can be made to the present
invention without departing from the spirit and scope of
the appended claims. Therefore, the disclosed embodi-
ments should be considered in view of explanation, but
no limitation. The technical scope of the presentinvention
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is taught in the claims, but not the detailed description,
and all the differences in the equivalent scope thereof
should be construed as falling within the present inven-
tion.

Claims

1. A method for manufacturing a semiconductor pack-
age having an electromagnetic interference
(EMI)-shielding function, characterized by com-
prising the steps of:

a wafer sawing step of cutting a wafer with a
diamond saw to separate the dice in the wafer
into individual chips;

a component surface-mounting step of attach-
ing surface mounted components (SMC) on an
electronic circuit;

a die bonding step of bonding each of the chips
on a substrate;

a wire bonding step bonding a wire on both a
bonding pad of the chip and the lead frame for
the electrical interconnection between the chip
and the substrate;

amolding step of encapsulating the chip and the
wire with a synthetic resin to form a mold;

a first singulation step of half-cutting respective
molds so as to allow a space between adjacent
two molds to be depressed by a predetermined
width;

a sputtering step of coating a target metal
formed of nickel and silver, or nickel and copper
on the surface of the mold using plasma sput-
tering device to form an electromagnetic inter-
ference (EMI)-shielding film; and

a second singulation step of full-cutting the sub-
strate so as to allow the respective molds to be
separated from each other.

2. A method for manufacturing a semiconductor pack-
age having an electromagnetic interference
(EMI)-shielding function, characterized by com-
prising the steps of:

a wafer sawing step of cutting a wafer with a
diamond saw to separate the dice in the wafer
into individual chips;

a component surface-mounting step of attach-
ing surface mounted components (SMC) on an
electronic circuit;

a die bonding step of bonding each of the chips
on a substrate;

a wire bonding step bonding a wire on both a
bonding pad of the chip and the lead frame for
the electrical interconnection between the chip
and the substrate;

amolding step of encapsulating the chip and the
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wire with a synthetic resin to form a mold;

a masking step of blocking a region on the sur-
face of the semiconductor package which needs
not to be coated with the electromagnetic inter-
ference (EMI)-shielding film;

a sputtering step of coating a target metal
formed of nickel and silver, or nickel and copper
on the surface of the mold using plasma sput-
tering device to form an electromagnetic inter-
ference (EMI)-shielding film; and

a second singulation step of cutting the sub-
strate so as to allow the respective molds to be
separated from each other.

The method accordingto claim 1 or 2, characterized
in that the sputtering step uses a nickel-silver alloy
consisting of 10-90 wt% of nickel and 10-90 wt% of
silver, or a nickel-copper alloy consisting of 10-90
wit% of nickel and 10-90 wt% of copper as the target
metal, and the sputtering step is performed for 20 to
30 mins in a sputtering chamber having a degree of
vacuumof2.0to0 3.0 X 10-3Torr, intowhich areaction
gas of 100 to 150 sccm is injected.

The method according to claim 2, characterized in
that the masking step uses a jig for plasma-sputter-
ing having a jig holes for receiving the semiconductor
package so as to block a region on the surface of
the semiconductor package which needs not to be
coated with the electromagnetic interference
(EMI)-shielding film.

A semiconductor package having an electromagnet-
ic interference (EMI)-shielding function, which com-
prises a printed circuit board (PCB), a semiconductor
chip mounted on the printed circuit board (PCB) and
a mold which is adapted to encapsulate the semi-
conductor chip,

characterized in that the surface of the moldis coat-
ed with an electromagnetic interference
(EMI)-shielding film formed of a nickel-silver alloy or
a nickel-copper alloy and having a thickness of 4000
to 8000 A by a sputtering method.

A jig for sputtering-coating used to coat an electro-
magnetic interference (EMI)-shielding film on the
surface of a semiconductor package using a plasma
sputtering device, the jig having a flat plate-type
structure, characterized by comprising: a plurality
of jig holes each adapted to accommodate the sem-
iconductor package therein in such a fashion that
the top surface of the semiconductor package is ex-
posed externally; and a fan-shaped coating groove
depressedly formed at an side edge of each jig hole
to correspond to a grounding terminal of the semi-
conductor package so that the electromagnetic in-
terference (EMI)-shielding film extends from the top
surface of the semiconductor package to the ground-

10

15

20

25

30

35

40

45

50

55

ing terminal.

The jig according to claim 1 or 2, characterized in
that the cross-section of the jig hole is formed in a
shape in which its width becomes gradually in-
creased as it goes toward the top.
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