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(54) Condenser microphone

(57) In the present invention, two through holes are
drilled in the printed circuit board, the connection pins
are respectively inserted to the through holes with one
end being exposed to the exterior and then each con-
nection pin is connected to the drain and source of the
FET. Accordingly, the present invention can reduce the
thickness of the condenser microphone and mount the
condenser microphone on the printed circuit board in-
stalled in the microphone and the like without using ad-
ditional connector.
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Description

[0001] The present invention relates to a condenser
microphone, and more particularly to a condenser mi-
crophone wherein a connector for connecting each ter-
minal of the condenser microphone to an external line
is integrated in the condenser microphone, thus ena-
bling the reduction of the thickness of the condenser mi-
crophone and the simplification of assembling process.
[0002] Known condenser microphones can be divid-
ed into a pin type condenser microphone and an SMD
(Surface Mounting Device) type condenser micro-
phone.
[0003] The SMD type condenser microphone has a
plane bottom surface, and thus it can be easily fixed to
a printed circuit board by using a cream solder. In addi-
tion, since a case of the condenser microphone 101, 111
is folded with enclosing the printed circuit board as
shown in figs. 1 and 2, the case has a different height
from that of the printed circuit board.
[0004] Thereby, the pattern formed on the printed cir-
cuit board may not be correctly connected when solder-
ing or depositing the condenser microphone 101, 111 to
the printed circuit board.
[0005] Hence, in a prior art, a connector 102, 112 hav-
ing a terminal 103, 113 for connecting the pattern of the
condenser microphone 101, 111 to an exterior is addi-
tionally provided, as shown in figs. 1 and 2, thus pre-
venting the malfunction of the condenser microphone
due to connection failure.
[0006] In this case, however, not only economical/
time losses are incurred due to the additional connec-
tors but the total thickness of the condenser microphone
is increased because of the added thickness the con-
nectors. Also, the working time for placing the condens-
er microphone having the connectors is increased.
[0007] A primary object of the present invention is to
at least partly mitigate disadvantages of the prior art.
[0008] Embodiments of the present invention provide
a condenser microphone which can reduce connection
failure of the condenser microphone without increasing
the thickness thereof, and can reduce the time required
in manufacturing and assembling the condenser micro-
phone.
[0009] To achieve the above object, the condenser
microphone of the present invention includes a case
whose upper surface has a sound wave inlet hole drilled
in and the lower surface is opened; a back pole plate
ring which is inserted in the case and electrically con-
nected to the source of a FET via the case; a diaphragm
which is attached to the lower surface of the back pole
plate ring and is vibrated by the sound wave passing
through the sound wave inlet hole; a spacer which insu-
lates the diaphragm from a back pole plate; the back
pole plate which has a plurality of through holes, con-
verts the variation of the capacitance caused by the vi-
bration of the diaphragm into a potential difference and
applies it to the gate of the FET via a metal ring; the

metal ring which has a base ring placed at the circum-
ference thereof and electrically connects the back pole
plate to the gate of the FET; a printed circuit board whose
patterns to be electrically connected to each terminal of
the FET, the metal ring and the case are formed at both
sides thereof, and a plurality of through holes wherein
connection pins to be inserted are drilled in; and the con-
nection pins which are inserted in the through holes of
the printed circuit board with the end thereof being ex-
posed to the exterior and has a buffering function.
[0010] Advantageously, the printed circuit board has
a substrate which has a predetermined thickness and is
made of insulating material; a first connection pattern
which is formed on the upper surface of the substrate to
be electrically connected to the metal ring, the connec-
tion pins and each terminal of the FET; a second con-
nection pattern which is formed on the lower surface of
the substrate to be electrically connected to the source
of the FET and the case; and a plurality of through holes
which pass through the substrate up and down.
[0011] Conveniently, the connection pin has a fixed
element which has an internal space opened in one di-
rection and a folded end part formed at the end of the
opened space to be folded inward; a movable element
which has an internal space opened in one direction and
a clamping projection formed at the circumference of the
end of the opened space; and a spring which is inserted
in the internal space between the fixed element and the
movable element.
[0012] Here, it is preferable that the fixed element, the
movable element and the spring are plated with gold.
Also, it is preferable that a fixed jaw connected to the
pattern formed at the circumference of the through holes
is horizontally formed at the circumference of the fixed
element.
[0013] A preferred embodiment of the present inven-
tion will be described, by way of example only, in detail
with reference to the accompanying drawings, in which:

FIG. 1 is a partially cut away separated perspective
view showing an example of a conventional con-
denser microphone and connector combined there-
to;
FIG. 2 is a partially cutaway separated perspective
view of showing another example of a conventional
condenser microphone and a connector combined
thereto;
FIG. 3 is a partially cutaway separated perspective
view of showing an embodiment of a condenser mi-
crophone and connection pins combined thereto
according to the present invention;
FIG. 4a is a plan view showing a printed circuit
board applied to the condenser microphone accord-
ing to the present invention;
FIG. 4b is a front view showing the printed circuit
board applied to the condenser microphone accord-
ing to the present invention;
FIG. 5 is a sectional view showing the connection
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pin applied to the condenser microphone according
to the present invention; and
FIG. 6 is a sectional view showing the combining
state of the condenser microphone and connection
pin according to the present invention.

[0014] In the various figures, like reference numerals
refer to like parts.
[0015] As shown in FIG. 3, a condenser microphone
1 includes a case 18, a back pole plate ring 19, a dia-
phragm 20, a spacer 21, a back pole plate 22, a metal
ring 23, a base ring 24, a printed circuit board 2 and an
FET 5.
[0016] A sound wave inlet hole through which the
sound wave passes is drilled in the upper part of the
case 18 made of conductive material. The lower end is
open so that other elements can be inserted at the man-
ufacturing process, and is folded inward after complet-
ing the manufacturing to fix the inserted elements. The
case 18 electrically connects the back pole plate ring 19
to the pattern formed on the lower surface of the printed
circuit board 2.
[0017] A doughnut-shaped back pole plate ring 19
made of conductive material is inserted in the upper end
of the interior of the case 18, and a round-shaped dia-
phragm 20 which vibrates by the sound wave is attached
to the bottom surface of the back pole plate ring 19. That
is, the diaphragm 20 vibrates by the sound wave and
varies the capacitance, thus causing the potential differ-
ence at the back pole plate 22 where a plurality of
through holes are drilled in.
[0018] A spacer 21 for insulating the diaphragm 20
from the back pole plate 22 is disposed there-between,
and a metal ring 23 is inserted in the bottom surface of
the spacer 21 to electrically connect the back pole plate
22 to the pattern formed on the upper surface of the
printed circuit board 10, i.e., to the gate of the FET 5.
[0019] In this case, a base ring 24 made of insulating
material is inserted in the outer ring of the metal ring 23
to prevent the back pole plate 22 or the metal ring 23
from being electrically connected to the case 18.
[0020] Lastly, the printed circuit board 2 having the
FET 5 and the connection pin 10 is inserted into the case
18 and then the lower end of the case is folded inward
to fix the elements.
[0021] Regarding the printed circuit board 2, as
shown in figs. 4a and 4b, connection patterns 6a, 6b and
6c which are electrically connected to the metal ring 23,
the connection pin 10 and each terminal of the FET 5
are formed on the upper surface of the substrate 7 which
has a predetermined thickness and is made of insulating
material, and a connection pattern which is electrically
connected to the source of the FET 5 and the case 18
is formed on the lower surface of the substrate 7. A plu-
rality of through holes 3a and 3b are drilled in the sub-
strate 7 to make a plurality of connection pins 10 having
a buffering function be inserted and fixed thereto. Par-
ticularly, fixing patterns 4a and 4b which are electrically

connected to the connection pins 10 by fixing the con-
nection pins 10 are formed around the through holes 3a
and 3b.
[0022] Here, the connection pins 10 which are insert-
ed and fixed to the through holes 3a and 3b are con-
nected to the source and drain of the FET 5, respective-
ly.
[0023] FIG. 5 is a sectional view showing the connec-
tion pins 10 which are inserted and fixed to the through
holes 3a and 3b of the printed circuit board 2. Here, the
connection pin 10 is comprised of a fixed element 11, a
movable element 12 and a spring 13.
[0024] The fixed element 11 has an internal space 14a
which is opened in one direction, and a folded end part
16 which is folded inward after assembling the movable
element 12 and the spring 13 in the internal space 14a
is formed at the opened end of the internal space 14a.
In addition, a fixed jaw 15 which is connected to the fix-
ing patterns 4a, 4b of the printed circuit board 2 when
inserting and fixing the connection pins 10 to the through
holes 3a, 3b of the printed circuit board 2 is horizontally
formed at the circumference of the fixed element 11.
[0025] The movable element 12 having a clamping
projection 17 which is inserted and combined to the in-
ternal space 14a of the fixed element 11 also has an
internal space 14b, and the spring 13 is inserted into the
internal spaces 14a, 14b between the fixed and movable
elements 11, 12 which are assembled to be one con-
nection pin 10, to have the connection pin 10 carry out
the buffering function.
[0026] By gold plating the fixed element 11, the mov-
able element 12 and the spring 13, it is possible to en-
hance the electric characteristics.
[0027] Since the connection pins 10 which have buff-
ering function and are respectively connected to the
source and drain of the FET are exposed to the exterior
of the condenser microphone 1, it is possible to mount
the condenser microphone 1 in the mike, sounding or
imaging apparatus and the like without using additional
connectors.
[0028] Accordingly, the present invention can reduce
connection failure of the condenser microphone without
increasing the thickness of the condenser microphone,
and can reduce the time required in manufacturing and
assembling the condenser microphone.
[0029] That is, the present invention can reduce the
thickness of the condenser microphone and mount the
condenser microphone on the printed circuit board in-
stalled in the mike and the like without using additional
connector.
[0030] Although the present invention has been de-
scribed in accordance with the embodiment shown in
the figures, various modifications and changes may be
made by one of ordinary skill in the art without departing
from the scope of the present invention which is defined
by the appended claims.
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Claims

1. A condenser microphone comprising:

a case having an upper surface, said upper sur-
face having a sound wave inlet hole therein and
a lower surface opened;
a back pole plate ring inserted into said case
and electrically connected to a source of a FET
via said case;
a diaphragm which is attached to a lower sur-
face of said back pole plate ring and is, in use,
vibrated by the sound wave passing though
said sound wave inlet hole;
a spacer which insulates said diaphragm from
a back pole plate;
said back pole plate which has a plurality of
through holes, converts the variation of the ca-
pacitance caused by the vibration of said dia-
phragm into a potential difference and applies
it to a gate of said FET via a metal ring;
said metal ring which has a base ring placed at
the circumference thereof and electrically con-
nects said back pole plate to a gate of said FET;
a printed circuit board whose patterns to be
electrically connected to each terminal of said
FET, said metal ring and said case are formed
at both sides of said printed circuit board and a
plurality of through holes wherein connection
pins to be inserted and fixed are drilled in; and
said connection pins which are inserted and
fixed to said through holes of said printed circuit
board with the end thereof being exposed to an
exterior whereby said pins have a buffering
function.

2. The condenser microphone as claimed in claim 1,
wherein said printed circuit board comprises a sub-
strate which has a predetermined thickness and is
made of insulating material;

a first connection pattern which is formed on the
upper surface of said substrate to be electrical-
ly connected to said metal ring, said connection
pins and each terminal of said FET;
a second connection pattern which is formed
on the lower surface of said substrate to be
electrically connected to a source of said FET
and said case; and
a plurality of through holes which pass through
said substrate up and down.

3. The condenser microphone as claimed in claim 1
or 2, wherein said connection pin comprises a fixed
element which has an internal space opened in one
direction and a folded end part formed at the end of
the opened space to be folded inward; a movable
element which has an internal space opened in one

direction and a clamping projection formed at the
circumference of the end of the opened space; and
a spring which is disposed in the internal space be-
tween said fixed element and said movable ele-
ment.

4. The condenser microphone as claimed in claim 3,
wherein said fixed element, said movable element
and said spring are plated with gold.

5. The condenser microphone as claimed in claim 3
or 4, wherein a fixed jaw connected to the pattern
formed at the circumference of said through holes
is horizontally disposed at the circumference of said
fixed element.
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