US 20210082833A1

a9y United States

a2y Patent Application Publication o) Pub. No.: US 2021/0082833 A1

JIN et al.

43) Pub. Date: Mar. 18, 2021

(54)

(71)

(72)

(73)

@
(22)

(86)

(30)

Jun. 8, 2017  (CN) e 201710429562.1

ANTI-ELECTROMAGNETIC
INTERFERENCE RADIO FREQUENCY
MODULE AND IMPLEMENTATION
METHOD THEREFOR

Applicant: VANCHIP (TIANJIN)
TECHNOLOGY CO., LTD., Tianjin
(CN)

Inventors: Fujuan JIN, Tianjin (CN); Yunfang
BAI, Tianjin (CN)

Assignee:  VANCHIP (TTIANJIN)
TECHNOLOGY CO., LTD., Tianjin

(CN)
Appl. No.: 16/620,457
PCT Filed: Jul. 1, 2018
PCT No.: PCT/CN2018/093940
§ 371 (e)(D),
(2) Date: Dec. 6, 2019

Foreign Application Priority Data

Publication Classification

(51) Int. CL
HOIL 23/552 (2006.01)
HOIL 25/16 (2006.01)
(52) US.CL
CPC ... HOIL 23/552 (2013.01); HOIL 25/165
(2013.01)
(57) ABSTRACT

An anti-electromagnetic interference radio frequency mod-
ule and an implementation method therefor. The anti-elec-
tromagnetic interference radio frequency module comprises
a radio frequency module body, the inside of the radio
frequency module body is provided with an electrical con-
nection area (1) and a grounding area (2), a metal thin film
structure (4) is attached to an upper surface and side surfaces
of the radio frequency module body, and the metal thin film
structure is connected to the grounding area, forming an
anti-electromagnetic interference shielding layer structure
which is integrated with the radio frequency module body.
The radio frequency module achieves an anti-electromag-
netic interference effect by means of the anti-electromag-
netic interference shielding layer structure, so that electro-
magnetic interference generated around the radio frequency
module is effectively isolated, thereby improving the per-
formance of the radio frequency module.
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FIG. 1
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ANTI-ELECTROMAGNETIC
INTERFERENCE RADIO FREQUENCY
MODULE AND IMPLEMENTATION
METHOD THEREFOR

BACKGROUND

Technical Field

[0001] The present invention relates to a radio frequency
module, in particular to a radio frequency module with an
anti-electromagnetic interference function for radio fre-
quency signal type products and an implementation method
of the radio frequency module, and belongs to the technical
field of integrated circuit manufacturing.

Related Art

[0002] The radio frequency signal type products are
widely applied to consumer electronics at present. In con-
stantly upgrading consumer electronics, the integration
degree of each functional module is higher and higher. For
example, a necessary radio frequency module in a mobile
phone determines the signal receiving quality of the mobile
phone. When the integration degree is higher, the electro-
magnetic interference generated by the surroundings on the
radio frequency module is stronger, and the performance of
the radio frequency module per se is greatly reduced. In
order to ensure the required performance matching of the
radio frequency module, the electromagnetic interference
generated surrounding needs to be effectively isolated. At
the same time, in a signal receiving and output process of the
radio frequency module, the surrounding electromagnetic
interference also needs to be reduced or effectively isolated
so as to enhance the intensity of effective signals received/
output by the radio frequency module and improve the
performance of the radio frequency module.

[0003] In the prior art, the electromagnetic interference
around the radio frequency module is generally reduced or
effectively isolated by using an electromagnetic shielding
structure. A conventional electromagnetic shielding struc-
ture generally uses a metal cover body to cover the periphery
of the radio frequency module. In a preparation process of
the electromagnetic shielding structure, the metal cover
body is connected to a circuit board in a soldering mode. A
product needs a high-temperature re-soldering step, so that
the hidden damage to the product may be caused. For
example, short circuit due to tin fluid channeling may be
caused by solder mask peeling off. Additionally, the high-
temperature re-soldering step may also cause problems such
as workhour increase and cost increase at a production end.
In addition, in order to assemble the metal cover body, a
space occupied by the product needs to be increased, so that
the product dimension is increased.

[0004] Therefore, in view of the defects of the conven-
tional electromagnetic shielding structure in the practical use
process, a shielding structure with a reasonable design and
being capable of effectively solving the problems needs to be
provided.

SUMMARY

[0005] The primary technical problem to be solved by the
present invention is to provide an anti-electromagnetic inter-
ference radio frequency module.
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[0006] Another technical problem to be solved by the
present invention is to provide an implementation method of
the radio frequency module.

[0007] In order to achieve the goals, the present invention
uses the following technical scheme:

[0008] According to a first aspect of embodiments of the
present invention, an anti-electromagnetic interference radio
frequency module is provided, and includes a radio fre-
quency module body, where an electrical connection area
and a grounding area are arranged inside the radio frequency
module body. A metal thin film structure is attached to an
upper surface and side surfaces of the radio frequency
module body, and is connected to the grounding area to form
an anti-electromagnetic interference shielding layer struc-
ture integrated with the radio frequency module.

[0009] Preferably, a cross section of a first conductive
material is exposed from one or a plurality of side surfaces
of the radio frequency module body, and is connected with
the metal thin film structure, an opposite end of the cross
section of the first conductive material is connected with the
grounding area, so that the metal thin film structure is
connected to the grounding area to form the anti-electro-
magnetic interference shielding layer structure of the radio
frequency module body.

[0010] Preferably, the radio frequency module body
includes a base plate. The electrical connection area and the
grounding area are arranged on the base plate. The electrical
connection area is provided with a single-chip radio fre-
quency module or a multi-chip radio frequency module. The
single-chip radio frequency module or the multi-chip radio
frequency module and the corresponding first conductive
material and a second conductive material are covered inside
an epoxy resin filling material to form an inseparable
integral sealing structure.

[0011] Preferably, the base plate includes but is not limited
to any one of a single-layer circuit board, a single-layer
circuit framework, a multilayer integrated circuit board and
a multilayer integrated circuit framework.

[0012] Preferably, the multi-chip radio frequency module
consists of a plurality of functional chips and a component.
The single-chip radio frequency module consists of a single
functional chip or a single functional chip and a component,
and the functional chip and the component are respectively
and electrically connected with the base plate.

[0013] Preferably, the first conductive material, the second
conductive material and the metal thin film structure are
metal materials with single conduction characteristics or
alloy materials with conduction characteristics obtained by
mixing various metal materials, and the first conductive
material and the second conductive material are in line
shapes or strip shapes.

[0014] According to a second aspect of the embodiments
of the present invention, an implementation method of the
anti-electromagnetic interference radio frequency module is
provided. The method includes the following steps of:
[0015] Step S1, preparing a base plate, and dividing dif-
ferent areas on the base plate;

[0016] Step S2, arranging each composition part of a radio
frequency module in an electrical connection area of the
base plate;

[0017] Step S3, electrically connecting a corresponding
chip to the base plate and corresponding routing areas in a
grounding area and a cutting route area by using conductive
materials;
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[0018] Step S4, filling and covering a molding compound
to each space corner of a radio frequency module body so
that each composition part of the radio frequency module
and the conductive materials are covered in the molding
compound;

[0019] Step S5, cutting independent encapsulation fin-
ished products from an integral sealing structure by a
finished product cutting process according to a finished
product dimension of a single radio frequency module; and
[0020] Step S6, converting a radio frequency module body
onto a film plating tool for film plating so as to form the
anti-electromagnetic interference radio frequency module.
[0021] Preferably, in Step S1, at least one grounding
routing area is arranged on the base plate, the routing area
is respectively grounded, the cutting route area is arranged
at the periphery of the base plate, and routing areas are
arranged on the cutting route area positioned at any one side
or a plurality of sides of the base plate.

[0022] Preferably, in Step S2, when a component is con-
tained in the radio frequency module, the component is
attached onto the base plate by a surface mounting process
so that the component is respectively and electrically con-
nected with the base plate.

[0023] Preferably, in Step S2, when a functional chip is
contained in the radio frequency module, the functional chip
is attached onto the base plate by a mounting process, or the
functional chip is directly and electrically connected with
the base plate by a reverse mounting process.

[0024] Preferably, in Step S3, when the functional chip is
attached onto the base plate by the mounting process, the
functional chip is electrically connected with the base plate
by a lead wire bonding process through a second conductive
material, and the grounding routing area is respectively,
correspondingly and electrically connected with the routing
area in the cutting route area by the lead wire bonding
process through a first conductive material.

[0025] Preferably, in Step S5, the cutting route area is cut
away, and the first conductive material respectively con-
nected with the corresponding grounding routing area is cut
to form a cross section, so that the cross section of the first
conductive material is respectively exposed from a corre-
sponding surface of a located radio frequency module body.
[0026] Preferably, in Step S6, a plurality of independent
radio frequency module bodies are converted onto the film
plating tool, an upper surface of each independent radio
frequency module body faces the upside, and a preset gap is
formed between every two independent radio frequency
module bodies, so that side surfaces of each radio frequency
module body are exposed in the air, a lower surface of the
base plate is completely shielded by the film plating tool, a
metal thin film structure is attached to the upper surface and
the side surfaces of the radio frequency module body, and
the metal thin film structure is directly and electrically
connected with the cross section of the first conductive
material exposed from the side surfaces of the radio fre-
quency module body. Therefore, the metal thin film structure
is electrically connected with the grounding area inside the
radio frequency module body to form an anti-electromag-
netic electromagnetic interference shielding layer integrated
with the radio frequency module body.

[0027] The anti-electromagnetic interference radio fre-
quency module provided by the present invention integrates
the radio frequency module body with the metal thin film
structure, and the metal thin film structure is connected to
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the grounding area inside the radio frequency module body
through the first conductive material to form the anti-
electromagnetic interference shielding layer structure inte-
grated with the radio frequency module body. The anti-
electromagnetic interference effect is achieved through the
anti-electromagnetic interference shielding layer structure,
so that the electromagnetic interference generated around
the radio frequency module is effectively isolated, thereby
improving the performance of the radio frequency module.
In addition, an existing radio frequency module production
process is combined with a metal thin film sputtering
process by the radio frequency module, so that the anti-
electromagnetic electromagnetic interference shielding
layer required for the radio frequency module can be formed
in a simpler, more efficient and cost effective manner.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] FIG. 1 is a schematic structure diagram of an
anti-electromagnetic interference radio frequency module
provided by the present invention.

[0029] FIG. 2 is a schematic structure diagram of a radio
frequency module body using a multichip radio frequency
module in the anti-electromagnetic interference radio fre-
quency module provided by the present invention.

[0030] FIG. 3 and FIG. 4 are schematic structure diagrams
of a radio frequency module body using a single-chip radio
frequency module in the anti-electromagnetic interference
radio frequency module provided by the present invention.
[0031] FIG. 5 is a flow diagram of an implementation
method of the anti-electromagnetic interference radio fre-
quency module provided by the present invention.

[0032] FIG. 6-FIG. 14 are schematic diagrams of a work
process of the implementation method of the radio fre-
quency module in FIG. 5.

DETAILED DESCRIPTION

[0033] The following further describes the technical con-
tent of the present invention with reference to the accom-
panying drawings and specific embodiments.

[0034] As shown in FIG. 1, an anti-electromagnetic inter-
ference radio frequency module provided by the present
invention includes a radio frequency module body, where an
electrical connection area 1 and a grounding area 2 are
arranged inside the radio frequency module body. A cross
section of a first conductive material (such as the cross
section 301 of the first conductive material shown in FIG.
12) is exposed from one or a plurality of side surfaces of the
radio frequency module body. An opposite end of the cross
section of the first conductive material is connected with the
grounding area 2, and a metal thin film structure 4 is attached
to an upper surface and side surfaces of the radio frequency
module body, so that the metal thin film structure 4 is
connected with the cross section of the first conductive
material, and the metal thin film structure 4 is connected to
the grounding area 2 to form an anti-electromagnetic inter-
ference shielding layer structure. Through the anti-electro-
magnetic interference shielding layer structure, the electro-
magnetic interference generated around a radio frequency
module is effectively isolated, thereby improving the per-
formance of the radio frequency module.

[0035] The radio frequency module body refers to an
independent encapsulation finished product with a radio
frequency function. As shown in FIG. 2-FIG. 4, the radio
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frequency module body includes a substrate plate 5 (referred
to as a base plate for short), the base plate 5 can be a
single-layer circuit board or framework, and can also be a
multilayer integrated circuit board or framework. The elec-
trical connection area 1 and the grounding areca 2 are
arranged on the base plate. As shown in FIG. 2, a multi-chip
radio frequency module consisting of a plurality of func-
tional chips 6 and a component 7 can be arranged in the
electrical connection area 1. A single-chip radio frequency
module (not shown in the figures) consisting of a single
functional chip 6 can also be arranged in the electrical
connection area 1. As shown in FIG. 3 and FIG. 4, the
single-chip radio frequency module consisting of a single
functional chip 6 and a component 7 can also be arranged in
the electrical connection area 1, where the functional chip 6
can be a single radio frequency functional chip, and the
functional chip can also be a combination of a plurality of
multifunctional chips, for example, the functional chip can
be any one or several of chips with radio frequency functions
in a radio frequency element, a power amplifier chip, a
switch chip, a low-noise amplifier chip, a filter and the like.
The functional chip 6 can be attached onto the base plate by
a mounting process, and the functional chip 6 is electrically
connected with the base plate 5 by one or a plurality of
second conductive materials 11 through a lead wire bonding
process. The functional chip 6 can also be directly and
electrically connected with the base plate 5 by a reverse
mounting process. The component 7 can be any one or
several of components (the components are also referred to
as SMT components), such as a capacitor, a resistor, an
inductor and a filter, attached to the base plate 5 by an
encapsulation surface mounting process. A position of the
grounding area 2 can be set according to the design require-
ment of a product and the encapsulation process capability,
and a size of the grounding area 2 is not limited. The
grounding area 2 is connected to one or a plurality of first
conductive materials 3 (the opposite end of the cross section
of the first conductive material). The first conductive mate-
rial 3 and the second conductive material 11 can be metal
materials with single conduction characteristics, such as
metal materials of gold, silver, copper, aluminum, etc. The
first conductive material 3 and the second conductive mate-
rial 11 can also be alloy materials with conduction charac-
teristics obtained by mixing various metal materials, such as
alloy materials of copper alloy, silver alloy, etc. Addition-
ally, the first conductive material 3 and the second conduc-
tive material 11 can be in line shapes or strip shapes. The
first conductive material 3 and the second conductive mate-
rial 11 are mainly conductive materials capable of being
connected by the lead wire bonding process.

[0036] As shown in FIG. 2-4, the radio frequency module
body uses an encapsulation process to cover an epoxy resin
filling material 8 (also referred to as a molding compound)
on each space corner on the base plate 5, so that the electrical
connection area 1 and the grounding area 2 on the base plate
5 are completely covered in the epoxy resin filling material
8, each composition part of the radio frequency module (the
single-chip radio frequency module or the multi-chip radio
frequency module) on the electrical connection area 1 is
tightly attached to the base plate 5, each composition part of
the radio frequency module (the single-chip radio frequency
module or the multi-chip radio frequency module) on the
electrical connection area 1 and the conductive materials
(the first conductive material 3 and the second conductive
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material 11) are completely covered in the epoxy resin filling
material 8, so as to form an inseparable integral sealing
structure. Independent encapsulation finished products can
be cut and separated from the integral sealing structure by a
finished product cutting process in encapsulation according
to a finished product dimension of a single radio frequency
module, the encapsulation fished product is the radio fre-
quency module body, and the cross section of the first
conductive material is exposed from one or a plurality of
side surfaces of the radio frequency module body.

[0037] In the anti-electromagnetic interference radio fre-
quency module provided by the present invention, the metal
thin film structure 4 can be a conductive metal formed by a
single conductive material, such as a conductive metal of
gold, silver, copper, etc. The metal thin film structure 4 can
also be conductive alloy formed by mixing various conduc-
tive materials, such as conductive alloy of gold and nickel
alloy, stainless steel and copper alloy, nickel and copper
alloy, etc. The metal thin film structure 4 is firmly attached
to the upper surface and the side surfaces of the radio
frequency module body by an encapsulation metal thin film
sputtering process, and the metal thin film structure 4 (i.e. a
metal plating layer) with a thickness generally between 2
and 15 um is formed. The metal thin film structure 4 cannot
generate obvious change on the thickness and the mass of
the radio frequency module body, and is integrated with the
radio frequency module body to form an inseparable integral
structure, i.e. the anti-electromagnetic interference radio
frequency module provided by the present invention.
[0038] The implementation method of the anti-electro-
magnetic interference radio frequency module provided by
the present invention is concretely illustrated with reference
to FIG. 5-14 and using an embodiment with a multi-chip
radio frequency module arranged on the base plate 5 of the
radio frequency module body as a typical embodiment.
[0039] Step S1, a base plate is prepared, and different areas
are divided on the base plate.

[0040] In the anti-electromagnetic interference radio fre-
quency module provided by the present invention, the base
plate 5 can use a multilayer circuit board, and an electrical
connection area 1, a grounding area 2 and a cutting route
area 9 are arranged on the base plate 5. Specifically, as
shown in FIG. 6, three grounding routing areas can be
arranged on the base plate 5, and are respectively a routing
area 2a, a routing area 2b and a routing area 2¢. The routing
area 2a, the routing area 25 and the routing area 2¢ are
respectively grounded to form the grounding area 2. The
cutting route area 9 used for cutting and separating out
independent radio frequency module bodies is arranged at
the periphery of the base plate 5. At least one routing area
is arranged on the cutting route area 9 positioned at any one
or a plurality of sides of the base plate 5. For example, a
routing area 10aq, a routing area 105 and a routing area 10c
can be respectively arranged on the cutting route area 9
positioned at a left side, a right side and a front side of the
base plate 5. The routing area 2a, the routing area 26 and the
routing area 2c¢ can be arranged in positions near the
corresponding cutting route area 9, and preferably corre-
spond to the position of the routing area in the cutting route
area 9 so as to reduce the consumption of a conductive
material. The positions, numbers and sizes of the grounding
routing area and the routing area arranged in the cutting
route area 9 can be set according to the design requirement
of a product and the encapsulation process capability.
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[0041] Step S2, each composition part of a radio fre-
quency module is arranged in the electrical connection area
of the base plate.

[0042] As shown in FIG. 7, two kinds of components in
different specifications can be arranged in the electrical
connection area 1 of the base plate 5, where the first kind of
components are respectively components 7a-7e, and the
second components are respectively components 7f-4. The
first kind of components 7a-7e and the second kind of
components 7f-k are respectively attached onto the base
plate 5 by a surface mounting process in encapsulation, so
that the components 7a-7e are respectively and electrically
connected with the base plate 5. After the components are
arranged in the electrical connection area 1 of the base plate
5, two kinds of chips with different functions can also be
arranged. The first kind of functional chips are respectively
a chip 6a and a chip 65, the second kind of functional chip
is a chip 6¢, where the chip 64 and the chip 65 are attached
onto the base plate 5 through a mounting process, and the
functional chip 6c¢ is directly and electrically connected with
the base plate 5 by a reverse mounting process.

[0043] Step S3, the corresponding chip is electrically
connected with the base plate and the corresponding routing
areas in the grounding area and the cutting area by conduc-
tive materials.

[0044] As shown in FIG. 8 and FIG. 9, the conductive
materials include a first conductive material 3 and a second
conductive material 11. The first conductive material 3 and
the second conductive material 11 can use copper alloy
conductive wires. By using a plurality of second conductive
materials 11 and using a lead wire bonding process, the chip
6a and the chip 65 are electrically connected with the base
plate 5. By using one or a plurality of first conductive
materials 3 and using the lead wire bonding process, the
grounding routing areas 2a-2c¢ are clectrically connected
with the routing areas 10a-10c¢ in the cutting route area 9,
where the electrical connection between the routing area 2a
and the routing area 10a, and between the routing area 25
and the routing area 105 is realized by using a plurality of
electrical materials, and the electrical connection between
the routing area 2¢ and the routing area 10c¢ is realized by
using one electrical material. It should be noted that no
special requirements exist on a line arc shape and a height
of the first conductive material 3. A connection direction of
the first conduction material 3 can be from the grounding
routing area to the routing area in the cutting route area 9,
and can also be from the routing area in the cutting route area
9 to the grounding routing area, and others follow the lead
wire bonding process.

[0045] Step S4, a molding compound is filled and covered
to each space corner of a radio frequency module body, so
that each composition part of the radio frequency module
and the conductive materials are covered in the molding
compound.

[0046] As shown in FIG. 10, the molding compound 8 (an
epoxy resin filling material) can be filled and covered on
each space corner of the base plate 5 by the encapsulation
process, so that the components 7a-7% and the chips 6a-6¢
positioned in the electrical connection area 1 of the base
plate 5, the first conductive material 3 and the second
conductive material 11 are completely covered in the mold-
ing compound, and the components 7a-7#, the chips 6a-6¢
and the base plate 5 are tightly attached to form an insepa-
rable integral sealing structure.
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[0047] Step S5, independent encapsulation finished prod-
ucts are cut from the integral sealing structure by a finished
product cutting process according to a finished product
dimension of a single radio frequency module.

[0048] As shown in FIG. 11, the independent encapsula-
tion finished products can be cut from the integral sealing
structure in Step S4 by the finished product cutting process
according to the finished product dimension of the single
radio frequency module, and the encapsulation finished
product is the radio frequency module body. In the cutting
process, the cutting route area 9 is cut away, the first
conductive material 3 respectively connected with the cor-
responding grounding routing area is cut off to form a cross
section 301 (shown as FIG. 12), so that the cross section 301
of the first conductive material 3 is respectively exposed
from a corresponding surface of a located radio frequency
module body. That is, the cross section 301 of the first
conductive material 3 can be respectively exposed from
three side surfaces of the radio frequency module body
provided by the present embodiment. The cross section of
the first conductive material 3 is used for being electrically
connected with a metal thin film structure 4, so that the metal
thin film structure 4 is electrically connected with the
grounding area 2. It should be noted that the radio frequency
module body is a complete independent individual separated
by one-step cutting, and the connection in any form and at
any position does not exist after the cutting between the
single radio frequency module bodies.

[0049] Step S6, the radio frequency module body is con-
verted onto a film plating tool for film plating to form the
anti-electromagnetic interference radio frequency module.

[0050] As shown in FIG. 13 and FIG. 14, a plurality of
independent radio frequency module bodies in Step S5 are
converted onto a tool 12 for metal thin film sputtering
(referred to as a film plating tool for short) by a converting
device. An upper surface of each independent radio fre-
quency module body (one side filled with the molding
compound 8) faces the upside, and a certain gap is formed
between every two independent radio frequency module
bodies, so that side surfaces (four side surfaces) of each
radio frequency module body can be exposed in the air, and
a lower surface (one side through which the components and
chip lead pins penetrate out) of the base plate 5 is completely
shielded by the film plating tool 12. In a sputtering (film
plating) process of the metal thin film structure 4, only the
five surfaces (the upper surface and the four side surfaces),
exposed in the air, of the radio frequency module body are
attached by a conductive metal or conductive alloy to form
the metal thin film structure 4 with a thickness of 2 to 15 um,
and no conductive metal or conductive alloy is attached on
the shielded lower surface of the base plate 5. The metal thin
film structure 4 cannot generate obvious change on the
thickness and the mass of the radio frequency module body
per se, and is integrated with the radio frequency module
body to form an inseparable structure, i.e. the anti-electro-
magnetic interference radio frequency module provided by
the present invention. As shown in FIG. 14, the metal thin
film structure 4 positioned on the upper surface and the side
surfaces of the radio frequency module body is directly and
electrically connected with the cross section 301 of the first
conductive material 3 exposed from the side surfaces of the
radio frequency module body, so that the metal thin film
structure 4 is electrically connected with the grounding area
2 inside the radio frequency module body to form an
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anti-electromagnetic electromagnetic interference shielding
layer of the radio frequency module body. That is, the cross
section 301 of the first conductive material 3 exposed by
three side surfaces of the radio frequency module body
provided by the present embodiment is respectively and
electrically connected with the metal thin film structure 4,
the metal thin film structure 4 is electrically connected with
the grounding area 2, and the metal thin film structure 4 is
electrically connected with the grounding area 2 inside the
radio frequency module body. When the anti-electromag-
netic interference radio frequency module provided by the
present invention works, an anti-electromagnetic interfer-
ence effect can be achieved through the anti-electromagnetic
interference shielding layer of the radio frequency module
body, so that the electromagnetic interference generated
around the radio frequency module is effectively isolated,
thereby improving the performance of the radio frequency
module.

[0051] According to the anti-electromagnetic interference
radio frequency module provided by the present invention,
the grounding area and the cutting route area are respec-
tively arranged on the base plate of the radio frequency
module body, the grounding area is electrically connected
with the routing area of the cutting route area through the
first conductive material, and the molding compound is
filled and covered to each space corner of the radio fre-
quency module body to form the inseparable integral sealing
structure. The independent encapsulation finished products
can be cut and separated from the integral sealing structure
according to the finished product dimension of the single
radio frequency module, and the cross section of the first
conductive material is exposed from one or a plurality of
side surfaces of the radio frequency module body. The metal
thin film structure is arranged on the upper surface and the
side surfaces of the radio frequency module body, and the
metal thin film structure is directly and electrically con-
nected with the grounding area inside the radio frequency
module body to form the anti-electromagnetic interference
radio frequency module with the metal thin film structure
being integrated with the radio frequency module body. In
addition, an existing radio frequency module production
process is combined with a metal thin film sputtering
process by the radio frequency module, so that the anti-
electromagnetic interference shielding layer required for the
radio frequency module can be formed in a simpler, more
efficient and cost effective manner.

[0052] The anti-electromagnetic interference radio fre-
quency module and the implementation method thereof
provided in the present invention have been described in
detail above. Any obvious modification made by those of
ordinary skill in the art to the present invention without
departing from the essential of the present invention shall all
fall within the protection scope of the present invention.

1. An anti-electromagnetic interference radio frequency
module, comprising a radio frequency module body,
wherein

an electrical connection area and a grounding area are
arranged inside the radio frequency module body, a
metal thin film structure is attached to an upper surface
and side surfaces of the radio frequency module body,
and is connected to the grounding area to form an
anti-electromagnetic interference shielding layer struc-
ture integrated with the radio frequency module.
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2. The anti-electromagnetic interference radio frequency
module according to claim 1, wherein
a cross section of a first conductive material is exposed
from one or a plurality of side surfaces of the radio
frequency module body, an end surface of the first
conductive material is connected with the metal thin
film structure, and an opposite end of the cross section
of the first conductive material is connected with the
grounding area, so that the metal thin film structure is
connected to the grounding area to form the anti-
electromagnetic interference shielding layer structure
of the radio frequency module body.
3. The anti-electromagnetic interference radio frequency
module according to claim 1, wherein
the radio frequency module body comprises a base plate,
wherein the electrical connection area and the ground-
ing area are arranged on the base plate, the electrical
connection area is provided with a single-chip radio
frequency module or a multi-chip radio frequency
module, the single-chip radio frequency module or the
multi-chip radio frequency module and a correspond-
ing first conductive material and a second conductive
material are covered inside an epoxy resin filling mate-
rial to form an inseparable integral sealing structure.
4. The anti-electromagnetic interference radio frequency
module according to claim 3, wherein
the base plate comprises but is not limited to any one of
a single-layer circuit board, a single-layer circuit
framework, a multilayer integrated circuit board and a
multilayer integrated circuit framework.
5. The anti-electromagnetic interference radio frequency
module according to claim 3, wherein
the multi-chip radio frequency module consists of a
plurality of functional chips and a component, the
single-chip radio frequency module consists of a single
functional chip or a single functional chip and a com-
ponent, and the functional chip and the component are
respectively and electrically connected with the base
plate.
6. The anti-electromagnetic interference radio frequency
module according to claim 3, wherein
the first conductive material, the second conductive mate-
rial and the metal thin film structure are metal materials
with single conduction characteristics or alloy materi-
als with conduction characteristics obtained by mixing
various metal materials, and the first conductive mate-
rial and the second conductive material are in line
shapes or strip shapes.

7. An implementation method of the anti-electromagnetic
interference radio frequency module, comprising the fol-
lowing steps of:

Step S1, preparing a base plate, and dividing different

areas on the base plate;

Step S2, arranging each composition part of a radio
frequency module in an electrical connection area of
the base plate;

Step S3, electrically connecting a corresponding chip to
the base plate and corresponding routing areas in a
grounding area and a cutting route area by using
conductive materials;

Step S4, filling and covering a molding compound to each
space corner of a radio frequency module body so that
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each composition part of the radio frequency module
and the conductive materials are covered in the mold-
ing compound;

Step S5, cutting independent encapsulation finished prod-
ucts from an integral sealing structure by a finished
product cutting process according to a finished product
dimension of a single radio frequency module; and

Step S6, converting a radio frequency module body onto
a film plating tool for film plating so as to form the
anti-electromagnetic interference radio frequency mod-
ule.

8. The implementation method of the anti-electromag-
netic interference radio frequency module according to
claim 7, wherein

in Step S1, at least one grounding routing area is arranged
on the base plate, the routing area is respectively
grounded, the cutting route area is arranged at the
periphery of the base plate, and routing areas are
arranged on the cutting route area positioned at any one
side or a plurality of sides of the base plate.

9. The implementation method of the anti-electromag-
netic interference radio frequency module according to
claim 7, wherein

in Step S2, when a component is contained in the radio
frequency module, the component is attached onto the
base plate by a surface mounting process so that the
component is respectively and electrically connected
with the base plate.

10. The implementation method of the anti-electromag-
netic interference radio frequency module according to
claim 7, wherein

in Step S2, when a functional chip is contained in the
radio frequency module, the functional chip is attached
onto the base plate by a mounting process, or the
functional chip is directly and electrically connected
with the base plate by a reverse mounting process.

11. The implementation method of the anti-electromag-
netic interference radio frequency module according to
claim 7, wherein

in Step S3, when a functional chip is attached onto the
base plate by a mounting process, the functional chip is
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electrically connected with the base plate by a lead wire
bonding process through a second conductive material,
and a grounding routing area is respectively, corre-
spondingly and electrically connected with the routing
area in the cutting route area by the lead wire bonding
process through a first conductive material.

12. The implementation method of the anti-electromag-
netic interference radio frequency module according to
claim 7, wherein

in Step S5, the cutting route area is cut away, and a first
conductive material respectively connected with a cor-
responding grounding routing area is cut to form a
cross section, so that the cross section of the first
conductive material is respectively exposed from a
corresponding surface of a located radio frequency
module body.

13. The implementation method of the anti-electromag-
netic interference radio frequency module according to
claim 7, wherein

in Step S6, a plurality of independent radio frequency
module bodies are converted onto the film plating tool,
an upper surface of each independent radio frequency
module body faces the upside, and a preset gap is
formed between every two independent radio fre-
quency module bodies, so that side surfaces of each
radio frequency module body are exposed in the air, a
lower surface of the base plate is completely shielded
by the film plating tool, a metal thin film structure is
attached to the upper surface and the side surfaces of
the radio frequency module body, and the metal thin
film structure is directly and electrically connected to a
cross section of a first conductive material exposed
from the side surfaces of the radio frequency module
body, and the metal thin film structure is electrically
connected with the grounding area inside the radio
frequency module body to form an anti-electromag-
netic interference shielding layer integrated with the
radio frequency module body.
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