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(57) ABSTRACT

A method of manufacturing a protection frame used 1n a
miniature microphone 1s provided. In one embodiment, the
method comprises the steps of: (1) preparing a substrate made
of an insulating material with a prescribed thickness and a
prescribed area; (2) forming a plurality of holes at prescribed
intervals on the substrate; (3) forming a first metal shielding
layer on the mner surface of each of the plurality of holes
formed on the substrate; (4) filling an insulating material 1n
the plurality of holes; (5) forming a plurality of extended
portions on the surfaces of both sides of the substrate, each
extended portion covering a part of the end face of the 1nsu-
lating material and the whole end face of the first metal
shielding layer of a hole; (6) forming a cavity in each insu-
lating material-filled hole, the caliber of each cavity being
slightly smaller than the mnner caliber of the corresponding
extended portion formed 1n the above mentioned step (5); and
(7) cutting the plurality of holes from the substrate to produce
a collection of protection frames.

6 Claims, 7 Drawing Sheets
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MINIATURE MICROPHONE, PROTECTION
FRAME THEREOF AND METHOD FOR
MANUFACTURING THE SAME

FIELD OF THE INVENTION

The present mmvention generally relates to a miniature
microphone. More specifically, the present invention relates
to a mimiature microphone whose protection frame employs a
circuit board material to achieve good shielding effect with
low costs and a simple manufacturing process, and to the
protection frame thereof and a method for manufacturing the
same.

BACKGROUND

With the minmiaturization of electronic products such as
mobile phones, laptops, hearing aids and so on, 1t 1s required
that the sizes of parts used 1n such devices should be getting
smaller and smaller, thus, a miniature microphone having
small size, high quality and shielding structure is getting well
received by electronic device manufacturers day by day.

For example, a condenser microphone with a shielding

function was disclosed 1n Chinese patent application publi-
cation No. CN1909746 A (hereinatter, the ““746 publication”™).
As shown 1n the perspective view of FIG. 1 and the cross-
sectional view of FIG. 2 (also the FIG. 1 and FIG. 2 of the
“746 publication”), the condenser microphone 10 mainly
includes a frame-like body 12, a circuit substrate 13, a contact
spring 14, a backplate 15, a spacer 16, a diaphragm 17, a
diaphragm plate 18 and a cover 19. The frame-like body 12
comes 1o be the skeleton of the condenser microphone 10, 1t
has a film-like electrically conducting layer 126 configured
on the concave surfaces 12aq formed on the outer lateral sides
of the frame-like body 12, and has a upper conducting layer
and a lower conducting layer formed respectively on the
upper surface and the lower surface thereof. The frame-like
body 12 1s electrically connected to the cover 19 through the
upper conducting layer, and 1s electrically connected to the
ground side electrodes on the circuit substrate 13 through the
lower conducting layer. Thus, the cover 19, the frame-like
body 12 and the circuit substrate 13 form the casing of the
condenser microphone, so that the circuits iside the frame-
like body 12 are electromagnetically shielded.

Meanwhile, there 1s also disclosed a method of manutfac-
turing the frame-like body 12 of the above-mentioned con-
denser microphone in the ““746 publication”. First, a plurality
of holes 22, which are required for manufacturing the frames,
are laterally and longitudinally formed at prescribed intervals
on a circuit board substrate. Then, a plurality of long holes
305, 30c, which are used to form a concave surface 124 and a
conducting layer 125, are formed at prescribed intervals
around the holes 22. Thereatter, the long holes 305, 30c¢ are
filled or coated with a conductive adhesive or conductive
paste to form the conducting layer 125. Finally, the long holes
305, 30c are cut along the central lines thereof so as to obtain
the frame-like body 12 having the surfaces on the outer lateral
sides thereof configured with conducing layers.

However, there exist the following disadvantages in the
above method of manufacturing the frames: (1) when the
holes and the long holes required for the frames are pro-
cessed, a CNC processing such as punching, drilling, or mill-
ing 1s usually employed, which results 1n a complicated
machine process; (2) the long holes which are needed to be
processed around the frames inevitably take up the space of
the substrate, thereby reducing the material utilization.
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If the conducting layer playing an electromagnetic shield-
ing role 1s configured on the 1inner lateral sides of the frame, a

problem will raise that the conducting layer 1s easy to come
into contact with the electronic elements inside the frame and
causes a short circuit, although the problems mentioned in the
previous paragraph may be partially solved.

SUMMARY

The present mvention has been mvented for solving the
above problems existing in the prior art, the goal thereof 1s to
provide a mimiature microphone, wherein, a circuit board
material 1s applied 1n the protection frame of the miniature
microphone, and a good shielding effect can be achieved with
low costs and a simple manufacturing process.

Another goal of the invention 1s to provide a protection
frame used 1 a mimature microphone, wherein, a metal
shielding layer and an insulating mechanism are provided on
the mner side of the body portion, so as not only to achieve a
shielding function, but to prevent short circuits inside the
miniature microphone.

Yet another goal of the invention 1s to provide a method of
manufacturing a protection frame used in a miniature micro-
phone, wherein, the method relates to a simple manufacturing
process and can save raw materials.

To achieve the above goals, the present invention provides
a miniature microphone comprising: a circuit board substrate
at the upper part of the mimature microphone, wherein a
plurality of contact pads are configured at prescribed posi-
tions on one side of the circuit board substrate and one or
more electrical components are installed at prescribed posi-
tions on the other side thereof; a protection frame with a
cavity in the central portion thereof and being 1n the form of
a cylinder and with both ends opened, wherein one or more
components can be installed inside the cavity, the outer side of
the protection frame forms a body portion, a first metal shield-
ing layer 1s provided on the inner surface of the body portion,
and an msulating mechanism 1s provided on the inner side of
the first metal shuelding layer, which enables the one or more
components to be electrically insulated from the first metal
shielding layer; and a bottom plate, being 1n the form of an
plain plate, wherein one or more sound holes are provided 1n
the central portion thereof for passing sound, and a second
metal shielding layer i1s provided on the whole surface of the
side of the bottom plate coming 1nto contact with the protec-
tion frame.

Preferably, the insulating mechanism 1s an insulating layer
made of resin materials or solder resists and formed on the
whole mner surface of the first metal shielding layer.

Preferably, the mnsulating mechanism comprises protrud-
ing portions integrally provided in the central portions of the
four inner walls of the body portion, which protrude towards
the cavity and extend along the height direction of the pro-
tection frame.

Preferably, the insulating mechanism comprises arc-like
protruding portions provided in the four corners of the cavity,
which protrude towards the cavity and extend along the height
direction of the protection frame.

According to the minmiature microphone of the present
invention, since a metal shielding layer and an insulating
layer are provided inside the protection frame, an electromag-
netic shielding function can be reliably realized and an inner
short circuit can be prevented, meanwhile, raw materials can
be saved and the manufacturing process 1s simple.

To achieve the above goals, the present invention provides
a protection frame used 1n a miniature microphone, charac-
terized 1n that, the protection frame 1s provided with a cavity
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in the central portion thereol and being in the form of a
cylinder with both ends opened, wherein one or more com-
ponents are istalled mside the cavity, the outer side of the
protection frame forms the body portion, a first metal shield-
ing layer 1s provided on the mner surface of the body portion,
and an msulating mechanism 1s provided on the iner side of
the first metal shuelding layer, which enables the one or more
components to be electrically insulated from the first metal
shielding layer.

According to the protection frame of the present invention,
since a metal shielding layer and an insulating layer are pro-
vided 1nside the protection frame, an electromagnetic shield-
ing function can be reliably realized and an 1nner short circuit
can be prevented, meanwhile, raw materials can be saved and
the manufacturing process 1s simple.

To achieve the above goals, the present invention provides
a method of manufacturing a protection frame used 1n a
mimature microphone, comprising the steps of: (1) preparing,
a rectangular substrate made of an insulating material such as
resin with a prescribed thickness and a prescribed area; (2)
forming a plurality of rectangular holes laterally and longi-
tudinally at prescribed intervals on the rectangular substrate;
(3) forming a first metal shielding layer on the whole 1nner
surface of each of the plurality of holes formed on the rect-
angular substrate; (4) filling an 1insulating material, used for
forming an insulating layer, in the plurality of holes; (5)
forming a plurality of extended portions of prescribed width
in the form of a rectangular frame on the surfaces of both sides
of the rectangular substrate, each extended portion covering a
part of the end face of the mnsulating material and the whole
end face of the first metal shielding layer; (6) forming a
rectangular cavity of prescribed size in each of the centers of
the insulating material filled holes, the length and the width of
cach cavity being, respectively, slightly smaller than the inner
length and the inner width of the corresponding extended
portion formed in the above mentioned step (5); and (7)
cutting laterally and longitudinally the plurality of holes from

the rectangular substrate to produce a collection of protection
frames.

The present invention also provides an alternative method
of manufacturing a protection frame used 1in a miniature
microphone, comprising the steps of: (1) preparing a rectan-
gular substrate made of an insulating material such as resin
with a prescribed thickness and a prescribed area; (2) forming
a plurality of adjacent holes laterally and longitudinally, by a
drilling method, at prescribed positions on the rectangular
substrate, wherein the contours of the holes are partially
overlapped to form slits of certain lengths, but two adjacent
holes at any corner of the rectangular processing regions are
not overlapped so as to leave a short connection; (3) forming,
a first metal shielding layer on the whole 1nner surface of each
of the plurality of holes; (4) filling an 1insulating material 1n
the plurality of holes; (5) forming a plurality of extended
portions of prescribed width on the surfaces of both sides of
the substrate, each extended portion covering a part of the end
face of the msulating material and the whole end face of the
first metal shielding layer of a hole; (6) forming a rectangular
cavity of prescribed size 1in each insulating material filled
hole, the length and the width of each cavity are, respectively,
slightly smaller than the mnner length and the iner width of
the corresponding extended portion formed 1n the above men-
tioned step (5); and (7) cutting laterally and longitudinally the
plurality of holes from the rectangular substrate to produce a
collection of protection frames.

According to the method of manufacturing the protection
frame of present invention, the manufacturing process 1s

10

15

20

25

30

35

40

45

50

55

60

65

4

simple; meanwhile, the material utilization efficiency 1s
increased and the production costs are reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other features and advantages of the
invention will be more apparent and more easily understood

from the following description of exemplary embodiments of
the present invention with reference to the appended draw-
ngs.

FIG. 1 1s a perspective view showing the specific structure
of a miniature microphone of the prior art;

FIG. 2 1s a cross-sectional view showing the specific struc-
ture of the mimature microphone of the prior art;

FIG. 3 15 a cross-sectional view showing the overall struc-
ture of the mimature microphone according to the first
embodiment of the present invention;

FIG. 4 1s a cross-sectional view showing the overall struc-
ture of the protection frame of the mimiature microphone
according to the first embodiment of the present invention;

FIG. § through FIG. 7 are cross-sectional views showing,
the protection frames 1n a manufacturing process;

FIG. 8 1s a cross-sectional view showing the miniature
microphones in an assembling process according to the first
embodiment;

FIG. 9 1s a cross-sectional view showing the miniature
microphones after being cut oif according to the first embodi-
ment;

FIG. 10 through FIG. 13 are cross-sectional views showing,
the protection frames being manufactured according to an
alternative method;

FIG. 14 1s a cross-sectional view showing the specific
structure of the protection frame of the miniature microphone
according to the second embodiment of the present invention;

FIG. 15 1s a cross-sectional view showing the specific
structure of the protection frame of the miniature microphone
according to the third embodiment of the present invention.

DETAILED DESCRIPTION

Theremafter, specific embodiments of the present inven-
tion will be explamned in details with reference to the
appended drawings.

The First Embodiment

Firstly, the specific structure of the miniature microphone
according to the first embodiment of the present invention
will be explained with reference to FIG. 3 and FIG. 4. As
shown i FIG. 3 and FIG. 4, the mimiature microphone
includes: the circuit board substrate 1, which 1s installed at the
upper part of the mimature microphone, and 1s configured in
advance with a plurality of pads 11 at prescribed positions on
one side thereof and with electronic components such as
signal processing units 12 at prescribed positions on the other
side thereof; the open-ended cylindrical protection frame 2,
the outer side portion of which forms body portion 20,
wherein the body portion 20 may be made of a resin matenal,
and the iner surface of the body portion 20 may be continu-
ously covered with a first metal shielding layer 22. The inner
surface of the metal shielding layer 22 may be further covered
with an insulating layer 23 made of an insulating material
such as resin. The space encircled by the additional insulating
layer 23 1s denoted as the cavity 24 of the protection frame 2.
The upper and lower end faces of the body portion 20 are
circumierentially configured with extended portions 21,
which may be made of a metal material. The extended por-
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tions 21 cover a part of the body portion 20 and the whole
insulating layer 23. The bottom plate 3, which may have the
shape of a plain plate, may have a sound hole 32 configured 1n
the central portion thereof for passing sound wave. The bot-
tom plate 3 may also be provided with a second metal shield-
ing layer 31 on the whole surface of the side that 1s coming
into contact with the protection frame 2. The circuit board
substrate 1 and the bottom plate 3 are installed on the upper
side and lower side of the protection frame 2, respectively, so
as to form the casing of the minmiature microphone with an
clectromagnetic shielding capacity.

Also, capacitance components and a conductive part 4 may
be installed inside the protection frame 2 for acoustic-electric
signal conversion. The capacitance components may include
the diaphragm 51, the electrode plate 52 and the spacer 53.
The diaphragm 51 usually includes a metal ring and a vibra-
tion {ilm, and the electrode plate 52 1s usually configured with
at least one hole, all of which are well known 1n the art, and a
detailed description will thus be omitted.

Moreover, the conductive part 4, which 1s made of, for
example, an elastic material, may be configured inside the
protection frame 2 of the miniature microphone. One end of
the conductive part 4 may be electrically connected to the
conducting portion provided on one side of the circuit board
substrate 1. The other end of the conductive part 4 may be
clectrically connected to the electrode plate 52, and thus
serves as an mput electrode of the capacitance components,
so that external sound signals obtained through the capaci-
tance components can be mput into the signal processing unit
12 welded onto the circuit board substrate 1.

To ensure a better electromagnetic shielding effect, a third
metal shielding layer 13 may be circumierentially provided
on the surface of the circuit board substrate 1 which 1s coming
into contact with the protection frame 2, and opposite to the
extended portion 21 of the protection frame 2. The protection
frame 2 may be electrically well-connected to the circuit
board substrate 1 and the bottom plate 3 via the third metal
shielding layer 13 and the second metal shielding layer 31
provided on the bottom plate 3, so as to achieve a reliable
clectromagnetic shielding effect.

The mimature microphone and the protection frame 2
according to the present embodiment may have a rectangular
shape, but apparently, they may have other shapes as well,
such as a circular, an elliptic, or a polygonal shape and so on.
Meanwhile, the cavity of the protection frame 2 may also
have other shapes instead of a rectangular shape, and the first
shuelding layer 22, the second shielding layer 31, the third
shielding layer 13, the insulating layer 23, and the extended
portion 21 may correspondingly be in the form of a circular
ring and the like. Furthermore, the insulating layer 23 may be
composed of solder resists coated on the whole surface of the
first shielding layer 22.

Next, a method of manufacturing the mimiature micro-
phone according to the first embodiment of the present inven-
tion will be explained with reference to FIG. 5 through FIG.
7.

Firstly, a substrate made of an 1insulating material such as
resin and with a prescribed thickness and a relatively large
area 1s prepared. The substrate may have a rectangular shape.

Secondly, as shown in FIG. 5, a plurality of rectangular
holes 24 are laterally and longitudinally formed at prescribed
intervals on the large area rectangular substrate. Here, a
method such as punching, drilling, or milling (1.e. CNC pro-
cessing) may be employed to process the holes 24.

Next, a first metal shuelding layer 22 1s formed, by amethod
such as chemical deposition of copper or electroplating, on

.
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the whole inner surface of each of the plurality of holes 24
formed on the circuit board substrate.

Then, as shown 1n FIG. 6, an msulating material such as
resin 1s filled 1n the plurality of holes 24, so as to be used to
form an msulating layer.

Subsequently, as shown 1n FIG. 7, the extended portions 21
of prescribed width are formed in the form of a rectangular
frame by a method such as chemical deposition of copper or
clectroplating on both sides of the substrate, each extended
portion covering a part of the end face of the insulating
material and the whole end face of the first metal shielding
layer 22 of a hole.

Thereatter, rectangular cavities 24 of prescribed size are
processed 1n the insulating material-filled portions of the
holes by a method such as punching, drilling, or milling (1.¢.
CNC processing), and the length and the width of each cavity
24 are slightly smaller than the mnner length and the 1mnner
width of the corresponding extended portion 21 formed 1n the
above mentioned steps, respectively, so that a part of the
insulating layer 23 can be seen when taking an upward view
or a downward view.

Here, a plurality of the protection frames 2 (1.e. holes 24)
cach with a metal shielding layer have been manufactured to
be used 1n miniature microphones. Then, a collection of pro-
tection frames 2 can be produced by cutting the holes 24 from
the substrate 1. Then, capacitance components and a conduc-
tive part 4 are assembled 1nto the protection frame 2, and the
circuit board substrate 1 and the bottom plate 3 are installed
on the upper part and the lower part thereof, respectively, so as
to form a miniature microphone.

In another embodiment, 1n order to improve the assembly
eificiency of the miniature microphone, 1n stead of first cut-
ting the plurality of holes from the substrate, 1t 1s also pos-
sible, as shown 1n FIG. 8, that capacitance components, a
conductive part 4 and so on are assembled 1nto each of the
protection frames 2 (holes 24) when the plurality of protec-
tion frames 2 are formed on the substrate, and then a plurality
of circuit board substrates 1 and bottom plates 3, both equal 1n
number to the protection frames 2, are respectively formed
are 1nstalled at the upper part and the bottom part, respec-
tively, of the substrate on which the protection frames 2 are
formed, so as to form an array of mimiature microphones
connected to each other. Finally, as shown 1n FIG. 9, cutting
can be performed upon the above mimature microphone
array, so as to form a collection of mimature microphones.

Furthermore, the protection frame 2 used in the miniature
microphone according to the present embodiments requires
clectromagnetic shielding function only and does not require
a strict rectangular shape, therefore, when the protection
frame 2 1s 1n the form of a rectangle with rounded corners or
in a round shape, it can be manufactured by the following
manufacturing method.

Next, a method of manufacturing the protection frame 2 1n
such a shape will be explained with reference to FIG. 10
through FIG. 13. While a method of manufacturing the pro-
tection frame 1n the form of a rectangle with rounded corners
1s taken herein as an example for description, apparently, the
tollowing method can also be applied to other shapes such as
a circular, an elliptic shape and so on.

First of all, a large area rectangular substrate made of an
insulating material such as resin 1s prepared. Next, as shown
in FIG. 10, a plurality of adjacent small holes 25 may be
laterally and longitudinally formed, by a drnilling method, at
prescribed positions with a prescribed interval therebetween
on the rectangular substrate. The contours of the small holes
235 may be partially overlapped 1n either length direction or
width direction so as to form slits of certain lengths, but two
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adjacent small holes 25 at a comer of a rectangle are not
overlapped so as to leave a short connection that keeps the

substrate portion surrounded by the slits not separate from the
whole rectangular substrate.

Next, a first metal shielding layer 22 may be deposited, by
a method such as chemical deposition of copper or electro-
plating, on the whole 1inner surface of the plurality of partially
overlapped small holes 25 formed on the circuit board sub-
strate.

Then, as shown 1n FIG. 11, an isulating material such as
resin 1s Tully filled 1n the plurality of holes 235, so as to be used
to form an 1nsulating layer.

Subsequently, as shown 1n FIG. 12, the extended portions
21 of prescribed width may be formed 1n the form of a rect-
angular frame by a method such as chemical deposition of
copper or electroplating on both sides of the substrate, each
extended portion covering a part of the end face of the 1nsu-
lating material 23 and the whole end face of the first metal
shielding layer 22 of a hole 25.

Thereatfter, as shown 1n FIG. 13, rectangular cavities 24 of
prescribed size may be processed roughly along the center
lines of the msulating material filled portions by a method
such as punching, drilling, or milling (1.e. CNC processing),
and the length and the width of each cavity 24 may be slightly
smaller than the 1nner length and the inner width of the cor-
responding extended portion 21 formed 1n the above men-
tioned steps, respectively, so that a part of the insulating layer
23 can be seen when taking an upward view or a downward
VIEW.

Then, similar to the above-mentioned method, a direct
cutting can be performed upon the substrate so as to produce
a collection of protection frames 2. Alternatively, 1t 1s also
possible that capacitance components, a conductive part 4
and so on are first assembled, then a plurality of substrates on
which circuit board substrates 1 and bottom plates 3, both
equal 1n number to the protection frames 2, are respectively
formed are installed at the upper part and the bottom part,
respectively, of the substrate on which the protection frames
2 are formed, and finally cutting can be performed so as to
form a collection of miniature microphones.

In the above processing method, it may be sufficient that
only a plurality of same-sized small holes 235 are formed by
using a simple drilling method on a circuit board substrate,
and only a small amount of insulating material 23 1s needed to
{11l 1n the small holes 25, which result 1n a simple manufac-
turing process and lower costs.

Also, the method can be further modified, as shown 1n the
partially enlarged view 1n FIG. 13. For example, the exposed
portions of the first metal shuelding layer 22 on the mnner wall
of the cavity 24 may be etched back so as to prevent the
clements 1nstalled mside the protection frame 2 from having
a chance to come 1nto contact with the first metal shielding
layer 22.

The Second Embodiment

Next, the structure of the miniature microphone according
to the second embodiment of the present imnvention will be
explained with reference to the appended drawings.

In comparison, the structure of the miniature microphone
of the second embodiment 1s similar to that of the first
embodiment, except that the structure of the protection frame
2 may be slightly different. Therelfore, the specific structure of
the protection frame 2 1s emphasized herein, and detailed
descriptions of other parts will be omaitted.

As shown 1n FIG. 14, the protection frame 2 according to
the present embodiment 1s also provided with an open-ended
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rectangular cylindrical structure, with the central portion
thereol being a rectangular cavity 24 and the outer side por-

tion thereol being a body portion 20 made of, for example, a
resin material. The central portion of each of the four inner
walls of the body portion 20 may be integrally provided with
a protruding portion 27, which protrudes towards the cavity
and extends along the height direction of the protection frame
2. Furthermore, a first metal shielding layer 22 1s provided on
the inner surface of the protection frame 2, with an exception
ol the protruding portions 27. The protruding portions 27 also
poke up above the surface of the first metal shielding layer 22.

A variety of components installed 1nside the protection
frame 2 are confined 1n the space surrounded by the four
protruding portions 27, so that these components are pre-
vented from coming into contact with the first metal shielding
layer 22, thus avoiding a short circuit mside the miniature
microphone.

Next, a method of manufacturing the protection frame 2 of
the present embodiment will be briefly explained with refer-
ence to the appended drawings, wherein the description of the
manufacturing steps similar to those of the miniature micro-
phone of the first embodiment will be omaitted.

Firstly, a rectangular substrate made of an insulating mate-
rial such as resin with a prescribed thickness and a prescribed
area 1s prepared.

Secondly, a plurality of cavities 24 with protruding por-
tions 27 are laterally and longitudinally formed at prescribed
intervals on the rectangular substrate. Here, a method such as
punching, drnilling, or milling (1.e. CNC processing) may be
employed to process the cavities 24.

Next, a first metal shielding layer 22 1s deposited, by a
method such as chemical deposition of copper or electroplat-
ing, on the whole mner surface of the protection frame 2,
wherein, the first metal shuelding layer 22 1s also deposited on
the surfaces of the protruding portions 27.

Then, the first metal shielding layer on the surfaces of the
protruding portions 27 1s removed by milling or other meth-
ods.

Apart from the above manufacturing steps, the rest of the
method 1s basically same as that 1n the first embodiment, and
thus, detailed descriptions thereof will be omatted.

According to the above mentioned manufacturing method,
it 1s not necessary to fill an insulating material such as resin n
the cavity 24, nor 1s it necessary to process a hole 1n the filled
insulating material subsequently. Thus, this method results 1n
a simple manufacturing process, a saving in raw materials and
a reduction 1n the amount of scraps produced as a result of
drilling.

The Third Embodiment

Next, the structure of the miniature microphone according
to the third embodiment of the present invention will be
explained with reference to the appended drawings.

In comparison, the structure of the minmature microphone
of the third embodiment 1s similar to that of the first embodi-
ment, except that the structure of the protection frame 2 may
be slightly different. Therelfore, the specific structure of the
protection frame 2 1s emphasized herein, and detailed
descriptions of other parts will be omaitted.

As shown 1n FIG. 15, the protection frame 2 according to
the present embodiment 1s also provided with an open-ended
rectangular cylindrical structure, with the central portion
thereol being a rectangular cavity 24 and the outer side por-
tion thereof being a body portion 20 made of, for example, a
resin material. Different from the structure of the protruding
portions 27 configured in the central portions of the inner
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walls of the protection frame 2 according to the second
embodiment, the protruding portions 28 i1n the protection
frame 2 according to the present embodiment are integrally
provided 1n the four corners of the cavity, which are 1n the
form of an arc and protrude towards the cavity. Furthermore,
a first metal shuelding layer 22 1s provided on the inner surface
of the protection frame 2, with an exception of the protruding
portions 28. The protruding portions 28 also poke up above
the surface of the first metal shielding layer 22.

A variety of components installed inside the protection
frame 2 are confined in the space surrounded by the four
protruding portions 28, so that these components are pre-
vented from coming into contact with the first metal shielding,
layer 22, thus avoiding a short circuit inside the miniature
microphone.

Also, ground portions 29 may be provided in the body
portion 20 between the corners of the protection frame 2 and
the corresponding protruding portions 28, which are config-
ured along the height direction of the protection frame 2 and
run through the protection frame 2. By providing the ground
portions 29, the anti-electromagnetic interference effect of
the minmature microphone can be further improved.

Next, a method of manufacturing the protection frame 2 of
the present embodiment will be briefly explained with refer-
ence to the appended drawings, wherein the description of the
manufacturing steps similar to those of the mimature micro-
phone of the first embodiment will be omaitted.

Firstly, a rectangular substrate made of an insulating mate-
rial such as resin with a prescribed thickness and a prescribed
area 1s prepared.

Next, a plurality of cavities 24 with protruding portions 28
are laterally and longitudinally processed at prescribed inter-
vals on the rectangular substrate. Here, a method such as
punching, drnilling, or milling (1.e. CNC processing) may be
employed to process the cavities 24.

Next, a first metal shuelding layer 22 1s formed, by amethod
such as chemical deposition of copper or electroplating, on
the whole iner surface of the protection frame 2, wherein, the
first metal shielding layer 22 1s also formed on the surfaces of
the protruding portions 28.

Then, the first metal shielding layer on the surfaces of the
protruding portions 28 1s removed by milling or other meth-
ods.

Apart from above manufacturing steps, the procedure 1s
basically same as that 1n the first embodiment, thus, detailed
description thereof will be omutted.

According to the above mentioned manufacturing method,
it 1s not necessary to fill an isulating material such as resin 1n
the cavity 24, nor 1s 1t necessary to process a hole 1n the filled
insulating material subsequently. Thus, the method results 1n
a simple manufacturing process, a saving in raw materials and
a reduction 1n the amount of scraps produced as a result of
drilling.

The signal processing element disclosed in the present
specification may adopt a common design in the art of min-
1ature condenser microphones, such as a FET, an analog
amplifier, a digital amplifier and so on. The circuit design
inside the circuit board substrate, the contact pad demgn on
the circuit board substrate and so on belong to the prior art,
therefore, the detailed description thereol will be omitted
heremn. In general, the circuit board substrate, the circuit
board frame and the bottom plate are adhesively bonded by
conductive pastes.

Although the principle and the embodiments of the present
invention have been described with respect to the miniature
microphone and the protection frame used therein, 1t will be
apparent to those skilled in the art that various modifications
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and variations may be accomplished based on the above
embodiments 1n view of the teachings of the present mven-
tion, which fall within the scope of the present invention. It
should be noted that the above detailed description 1s intended
to explain rather than limit the present invention. The scope of

the present invention 1s defined by the claims and their equiva-
lents.

What 1s claimed 1s:

1. A method of manufacturing a protection frame used in a
miniature microphone comprising:
(1) preparing a substrate made of a material that 1s mnsulat-
ing with a prescribed thickness and a prescribed area;

(2) forming a plurality of holes at prescribed intervals on
the substrate;

(3) forming a first metal shuelding layer on an inner surface
of each of the plurality of holes formed on the substrate;

(4) filling an insulating material 1n the plurality of holes;

(5) forming a plurality of extended portions on surfaces of
opposing sides of the substrate, each extended portion
covering a part of an end face of the insulating material
and a whole end face of the first metal shielding layer of
one of the plurality of holes;

(6) forming a cavity 1in each of the plurality of holes that are
filled with the 1insulating material, a caliber of each cav-
ity being slightly smaller than an nner caliber of the
extended portions formed 1n the above mentioned step
(3); and

(7) cutting the plurality of holes from the substrate to
produce a collection of protection frames.

2. A method of manufacturing a protection frame used 1n a
miniature microphone comprising:
(1) preparing a substrate made of a material that 1s mnsulat-
ing with a prescribed thickness and a prescribed area;

(2) forming a plurality of adjacent holes at prescribed posi-
tions on the substrate, contours of the holes are partially
overlapped to form slits, but any two of the adjacent
holes at any corner of rectangular processing regions are
not overlapped;

(3) forming a first metal shielding layer on the inner surtace
of each of the plurality of holes;

(4) filling an nsulating material 1n the plurality of holes;

(5) forming a plurality of extended portions on surfaces of
opposing sides of the substrate, each extended portion
covering a part of an end face of the msulating material
and an end face of the first metal shielding layer of one
of the plurality of holes;

(6) forming a cavity in each of the holes filled with the
insulating material, a caliber of each ofthe cavities being
slightly smaller than an inner caliber of the extended
portions formed 1n the above mentioned step (5); and

(7) cutting the plurality of holes from the substrate to
produce a collection of protection frames.

3. The method of claim 1, further comprising;

installing capacitance components and conductive parts 1n
cach of the plurality of holes before step (7).

4. The method of claim 2, further comprising:

installing capacitance components and conductive parts 1n
cach of the plurality of holes before step (7).

5. The method of claim 1, further comprising;

installing circuit board substrates and bottom plates, both
equal 1n number to the holes, at upper part and bottom
part, respectively, of the substrate, before step (7).
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6. The method of claim 2, further comprising;

installing circuit board substrates and bottom plates, both
equal 1n number to the holes, at the upper part and the
bottom part, respectively, of the substrate, before step

(7). 5
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