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1 ELECTRET CONDENSER MICROPHONE BACKGROUND OF THE
INVENTION 5 Field of the Invention The present invention relates to an
electret condenser microphone, and more particularly, to a
surface-mount-device (SMD) type electret condenser microphone having
a rectangular box shape, which can be easily curled. 10 Description of
the Related Art Condenser microphones are widely used in mobile
communication terpliFg$RETUICEIDENSER, RICROYRORE condenser
microphone includes a voltage bias element, a 15 diaphragm/backplate
pair configured to form a capacitance (C) varying with a sound pressure,
and a junction field effect transistor (JEET conflured to buffer an output
signal. Such a typic2REas ) o) died by assembling
a diaphragm, a spacer ring, an insulating ring, a 20 backplate, a
conductive ring, and a printed circuit board (PCB) within a case, and

Fi YRR 5d9pRAUHY; Qhthe case. However, since defects occur during
—the process of curtmyg the

edge portion of the case, sound quality is
degradedh fexsapareq midra§yindeeddarss cepdenseelectret condenser

microphone, and more particularly, to a surface-mount-device
(SMD) type electret condenser microphone having a rectangular

box shape, which can be easily curled.

Description of the Related Art

Condenser microphones are widely used 1In mobile
communication terminals, audio equipment, etc. A typical
condenser microphone includes a voltage bias element, a
diaphragm/backplate pair configured to form a capacitance (C)
varying with a sound pressure, and a junction Tfield effect
transistor (JFET) configured to buffer an output signal.
Such a typical condenser microphone 1i1s TfTabricated by
assembling a diaphragm, a spacer ring, an insulating ring, a
backplate, a conductive ring, and a printed circuit board
(PCB) within a case, and curling an edge portion of the case.

However, since defects occur during the process of
curling the edge portion of the case, sound quality 1is
degraded. Compared with a cylinder-shaped condenser
microphone, a rectangular-box-shaped condenser microphone 1is

easy to mount on a main board because it can easily recognize
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25 microphone, a rectangular-box-shaped condenser microphone is easy

to mount on a main board because it can easily recognize 2 directionality

of parts. However, the process of curling an edge portion of a case

receiving parts is more difficult in the rectangular-box-shaped case than

in the cylinder-shaped case. 5 SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to an electret condenser
di resrapheia bat sybsiaitidy obvsirs.eiie, otorp psdemIsSeifiedarling an

limitations and disadvantages of the 10 related art. An object of the
edgerepantinentiol issto gaswda aseINDng ppaidsrel somiarsed i Fficult in

microphone having a rectangular box shape, in which a curling process
th%aﬁ%@&&kﬁfﬁ?ﬁ%ﬂ%}ﬁ%ﬁﬁm%ﬁ ahtfge bPa the cylinder-shaped

aSrecta\ngular-box-shaped case, and 15 sound leakage caused by the

Shiamfer can be prevented by using a sealing pad. Additional advantages,

objects, and features of the invention will be set forth in part in the

description which follows and in part will become apparent to those

having 20 ordinary skifimtheRart opomnHegxamiyaion of\the following

Accordingly, the present invention 1is directed to an
electret condenser microphone that substantially obviates one
or more problems due to limitations and disadvantages of the
related art.

An object of the present iInvention is to provide an SMD-
type electret condenser microphone having a rectangular box
shape, in which a curling process can be easily performed by
chamfering an edge of a rectangular-box-shaped case, and
sound leakage caused by the chamfer can be prevented by using
a sealing pad.

Additional advantages, objects, and features of the
invention will be set forth iIn part in the description which
follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following
or may be learned from practice of the invention. The
objectives and other advantages of the 1invention may be
realized and attained by the structure particularly pointed
out In the written description and claims hereof as well as

the appended drawings.
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or may be learned from practice of the invention. The objectives and
other advantages of the invention may be realized and attained by the
structure particularly pointed out in the written description and claims
hereof as well as 25 the appended drawings. 3 To achieve these objects
and other advantages and in accordafice with the purpose of the
invention, as embodied and broadly described herein, there is provided a

rectangdah isreshapes eledigiacndensed mistwrhonedoelidiges paind in

5 of a diaphragm and a backplate disposed to face each other, with a
accospatznGeinglitterfibse dohepsisewon tiheordvgivé 1 base fas etaadchligd and

conducting the diaphragm; an insulating base for electrically insulating

brogd backsiserdifthe rRilRHve HiRECa dSarR iy brtecicaigctangular-

b cQ ductiag thﬁ 10 diaghragm' a metal case ha\ﬁ: a rectanqular. box .
OXShflPfiith BhE SIS SpertE atd tEGLBR ,’the'Bﬁéﬂy A@Ithed PAIT

of SOnAcivehRe: Wsd st FingbaReaNd %, BLiay i atpa fecelveth theeher,

metal case inCluding a curling surface, an edge portion of which is
wi tehamfergshédifinted inhg ititaase fost Whitl: pspiditaemponeats ashductive

mounted, the printed circuit board including a conductive pattern and a
baserofrating 1 esritnaatiah kgrntioat] aat kngedling pdtapbuagu;oratheinsulating
base for electrically insulating the backplate and the
conductive base; a polar ring for electrically conducting the
diaphragm; a metal case having a rectangular box shape with
one side open, such that the diaphragm, the backplate, the
conductive base, the insulating base, and the polar ring are
received, the metal case including a curling surface, an edge
portion of which 1is chamfered; a printed circuit board on
which circuit components are mounted, the printed circuit
board 1including a conductive pattern and a protruding
connection terminal; and a sealing pad mounted on the
insulating base to seal a gap between the metal case and the
printed circuit board.

The sealing pad may have a rectangular ring shape and
may be formed of a flexible material, for example, rubber and
resin. The curling surface of the case may be used as a
connection terminal. The rectangular-box-shaped electret
condenser microphone may further include a sound hole iIn a
printed circuit board or a bottom surface of the case so as

to receive an external sound.
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insulating base to seal a gap between the metal case and the printed
circuit board. 20 The sealing pad may have a rectangular ring shape and
may be formed of a flexible material, for example, rubber and resin. The
curling surface of the case may be used as a connection terminal. The
rectangular-box-shaped electret condbnser microphone may further
include a sound hole in a 25 printed circuit board or a bottom surface of
thelegsd $0 86 théeagiveas estinatisaundaitht ixfeberondeisions thaneral
both the foregoing general description and the following detailed

desgaagpipiion ofahd pidsent fiokdmivhrge eetajlhedandesplatdgrandf the
are intended to provide further explanation of the invention as 5 claimed.

PresRiHF DHYERIFADN BFETHESRAVANG Sat acosplaiiateyy and are

. __drawings, which are included.to provide a further understanding of the, .
o bhal st SR ok 1t b R SHRSAGNL & fmrk B Ve RO as
c1aamRdigation, illustrate embodiment(s) of the invention and together with the
description serve to explain the principle of the invention. In the drawings:
FIG. 1 is a perspective view of a case of a conventional

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to provide
a Ffurther understanding of the iInvention and are incorporated
in and constitute a part of this application, illustrate
embodiment(s) of the 1iInvention and together with the
description serve to explain the principle of the invention.
In the drawings:

FIG. 1 1s a perspective view of a case of a conventional
rectangular-box-shaped condenser microphone;

FIG. 2 is a perspective view of a case of a rectangular-
box-shaped condenser microphone according to an embodiment of
the present invention;

FIG. 3 1s a perspective view illustrating an assembled
state of a rectangular-box-shaped condenser microphone
according to an embodiment of the present invention;

FIG. 4 is a side sectional view of the rectangular-box-
shaped condenser microphone i1llustrated in FIG. 3;

FIG. 5 1s a perspective view of a sealing pad according

to an embodiment of the present invention; and
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15 rectangular-box-shaped condenser microphone; FIG. 2 is a
perspective view of a case of a rectangular- box-shaped condenser
microphone according to an embodiment of the present invention; FIG. 3
is a perspective view illustrating an assembled 20 state of a
rectangular-box-shaped condenser mﬁrophone according to an
embodiment of the present invention; FIG. 4 is a side sectional view of the

recEI@Ulagb@s shapsickonderatroniglopheed illogtratedrie dtenguFir-box-
5 is a perspective view of a sealing pad according 25 to an embodiment
shagfatie pazeanseEntione BOPHOIMKG . aosar siteGedtmnainoderf aembodiment
rectangular-box shaped condenser microphone according to another
of dhgoahesands the\reddinvention. 5 DETAILED DESCRIPTION OF
THE INVENTION Reference will now be made in detail to the preferred
embodiments of the present invention, examples of which are illustrated

in the accompgAyig EFPWEgERMPPIRXETROSTIR. | RpERARI Eference

numbers will beosedthroughout the 10 drawings to Tefer to the same or
likeReefta-drice 2 gid PerApactive viewde aingseletaidctanguieic preferred

box-shaped condenser microphone according to an embodiment of
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings. Wherever possible,
the same reference numbers will be used throughout the
drawings to refer to the same or like parts.

FIG. 2 1s a perspective view of a case of a rectangular-
box-shaped condenser microphone according to an embodiment of
the present 1invention, FIG. 3 1is a perspective view
illustrating an assembled state of a rectangular-box-shaped
condenser microphone according to an embodiment of the
present invention, and FIG. 4 is a side sectional view of the
rectangular-box-shaped condenser microphone i1llustrated 1in
FIG. 3.

Referring to FIGs. 2 to 4, the rectangular-box-shaped
condenser microphone includes a metal case 102, a polar ring
104a, a diaphragm 104, a spacer 106, an insulating base 108,
a backplate 110 with a sound hole 110a, a conductive base 112,
a rectangular-ring-shaped sealing pad 114, and a printed
circuit board (PCB) 116. The metal case 102 has a
rectangular box shape with one side open, such that parts are

received therein. In the rectangular-box-shaped metal case
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the present invention, FIG. 3 is a perspective view illustrating an
assembled state of a rectangular-box-shaped 15 condenser microphone
according to an embodiment of the present invention, and FIG. 4 is a side
sectional view of the rectangular-box-shaped condenser microphone
illustrated in FIG. 3. Referring to FIGS 2 to 4, the rectangular-box-shaped
20 condenser microphone includes a metal case 102, a polar ring 104a, a

102diapaig@np b4 i ABACEF 106r R hgsUiRfinEhibase 108 cahrekaten¥tded for

with a sound hole 110a, a conductive base 112, a
theregranpoiae ring-stequed sedlirlg pad 114Thad apliatedrdingiit boded and the
_ (PCB) 116. The metal case 102 has a 25 rectangular box shape with one
diagheagen, 3@ that Bart®drd tecdiled #ieinmfi@bk case 102. The

rectangplar-bax-shaped metal case 6 102, edge portions of curlin
rec ML oI0 TG 1 A ok bach Fhrin The BERY o
preR'}%Qw{%?; and dhi, fliagiaaa),Lto4 are built i, ihe meRlcaspdPee e and  a
rectangufar-ring-shaped sealing pad 114 is used for 5 preventing sound
proterkeded contiedivedatiesranaal protailing-eorfnatied taimitdel e 116.

are formed in the PCB 116. Referring to FIG. 2, the metal case 102 has a

reckbiar i shtipe withGne side ogdrg anadédimledgead®2b102 has a
rectangular box shape with one side open, and four edges 102b
of the open side are chamfered. Therefore, during the
curling process, the end portions 102 of the adjacent
surfaces do not overlap each other. The sound hole 102a 1is
formed in the bottom surface of the case. The sound hole
102a may be formed in the PCB 116, instead of the case 102,
depending on a sound entry structure of the condenser
microphone.

The diaphragm 104 and the backplate 110 are disposed to
face each other, with the insulating spacer 106 being
interposed therebetween. The diaphragm 104 can be vibrated
by external sound. The diaphragm 104 1is electrically
connected to the PCB 116 through the polar ring 104a and the
metal case 102. The backplate 110 and the conductive base 112
are electrically isolated from the metal case 102 by the
insulating base 108. Since such a structure has been well
known to those skilled in the art, further description will

be omitted.
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of the open side are chamfered. Therefore, during the 10 curling process,
the end portions 102 of the adjacent surfaces do not overlap each other.
The sound hole 102a is formed in the bottom surface of the case. The
sound hole 102a may be formed in the PCB 116, instead of the case 102,
depending on a sound entry structure of the condenser 15 microphone.
The diaphragm 104 and the backplate 110 are disposed to face each

othre Feifrihegntdainespaer €86 bedtaranigiaceedithahsiiaped waling
diaphragm 104 can be vibrated by external sound. The diaphragm 104 is

padeletfitallp covenitectabtonthe PEB Thethroagbenseulamingropdoaed from
the metal case 102. The backplate 110 and the conductive base 112 are

lealipgicANtsolatdd RorneRd Midal RaSe 132 byithe TREMEHNTase 1ddexible
Sincer'suc?a structure has bee%well known to.those.i. illed in the art,
tle F

MatErhaY aedSotsh NN 5 bl WAiEda 2 Rei8tHy o AIBS sSR! TNY pad 114
is REERPHETYRESIRRA SRAfing Paddd R eRiRiSOHGT HIcandensere is

microphone from leaking out. The sealing pad 114 is formed of a flexible
putmteial theexarealp, sipher aod resimhépre afeiig, pathd A4 €ne meuried case

into the metal case 102 and then the PCB 116 is
102 i1s curled, the sealing pad 114 is pressed to seal the gap
between the metal case 102 and the PCB 116. When the sealing
pad 114 1is pressed by the curling process, its height 1is
reduced from tl1 to t2.

As illustrated 1n FIG. 3, the condenser microphone
assembled 1n the above-mentioned way can be easily curled
because the edge portions 102c of the adjacent surfaces of
the case 102 do not overlap one another. The protruding
connection terminal 116a makes i1t easy to perform an SMD
process. Two or more connection terminals may be formed 1in
the PCB 116. The curling surface 102c of the case 102 may be
used as a ground terminal.

FIG. 6 is a side sectional view of a rectangular-box-
shaped condenser microphone according to another embodiment
of the present invention.

Referring to FIG. 6, the rectangular-box-shaped
condenser microphone includes a metal case 102, a polar ring
104a, a diaphragm 104, a spacer 106, an insulating base 108,
a backplate 110 with a sound hole 110a, a conductive base 112,

a rectangular-ring-shaped sealing pad 114, and a PCB 116.
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put into the metal case 102. Thereafter, when the metal case 102 is
curled, the sealing pad 114 is pressed to seal the gap between the metal
case 102 and the PCB 116. When the sealing pad 114 is pressed by the
curling process, its height is 10 reduced from t1 to t2. As illustrated in
FIG. 3, the condenser microphone afdembled in the above-mentioned
way can be easily curled because the edge portions 102c of the adjacent

Thesuiteeas ot dBe case 10adoaoievdizayane anpbher.shigerolidingdite side
connection terminal 116a makes it easy to perform an SMD process. Two

opesr, morsuwginnedivatiernpaalt snaydiecformret s vesl PCBHaBe The culding the
surface 102c of the case 102 may be used as a ground terminal. FIG. 6 is

reciapgudatioRarvighanetefekgliafdss- dPhapRda®naehddons 102b of

cur Lcrophonepccordi%q%&? another embqdime tqigf the(}ii]esent invention.f
g 6'AE B, herecBhguishB .%ﬁsﬁe LWndeksePHi83pRone’ ©2sY

curPfiiges arnetah6ash 104y PRGAENINHO4h & URRPIASEYM 0402 SR bui It

106, an insulating base 108,°25 a backplate 110 with'a sound hole 110a, a
in cenducivedipseddd, agectangoihar-rirgcatangdizaalingmgdshih@id seal ing

PCB 116. 8 The metal case 102 has a rectangular box shape with one
padsidd4 i1s used for preventing sound leakage. A conductive
pattern, a protruding connection terminal 116a, and a sound
hole 116b are formed in the PCB 116.

A significant difference between the two condenser
microphones 1is that the condenser microphone of FIG. 6 has
the sound hole 116b i1n the PCB 116, while the condenser
microphone of FIG. 4 has the sound hole 102a in the case 102.
Further description about other elements will be omitted for
avoiding the duplication.

As described above, the electret condenser microphone
according to the embodiments of the present iInvention can be
easily curled by chamfering the edge portions of the
rectangular-box-shaped case. Furthermore, sound
characteristics of the electret condenser microphone can be
improved by sealing the gap between the case and the PCB
using the sealing pad.

It will be apparent to those skilled iIn the art that
various modifications and variations can be made 1iIn the
present invention. Thus, 1t is intended that the present

invention covers the modifications and variations of this



open, such that parts are received therein. In the rectangular-box-shaped
metal case 102, edge portions 102b of curling surfaces 102c are
chamfered for the purpose of easy 5 curling. The polar ring 104a and the
diaphragm 104 are built in the metal case 102. The
rectangular-ring-shaped sealing pad 914 is used for preventing sound
leakage. A conductive pattern, a protruding connection terminal 116a,

i nvaittdeeupetohaledd 6etasg feyvrrd niteR RCEA46stdpesigifiedid appended
difference between the two condenser microphones is that the condenser

c l amhitsopinchatbelIG . ebhdy akentand hole 116b in the PCB 116, while the
condenser microphone of FIG. 4 has the sound hole 102a in the case
102. Further description about other elements will be omitted for 15
avoiding the duplication. As described above, the electret condenser
microphone according to the embodiments of the present invention can
be easily curled by chamfering the edge portions of the
rectangular-box-shaped case. Furthermore, sound 20 characteristics of
the electret condenser microphone can be improved by sealing the gap
between the case and the PCB using the sealing pad. It will be apparent
to those skilled in the art that various modifications and variations can be
made in the
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25 present invention. Thus, it is intended that the present invention covers
the modifications and variations of this 9 invention provided they come
within the scope of the appended claims and their equivalents. 10 What
is claimed is: 1. A rectangular-box-shaped electret condenser
microphone, comprising: a pair of a hragm and a backplate disposed
to face 5 each other, with a spacer being interposed therebetween; a
Whaaongkicge base farselectrically conducting the diaphragm; an insulating
base for electrically Insulating the backplate and the conductive base; 10
a pbdlar ringy for ekeetkaiigebadubing-thleagiephragne 1 acitatakcase handgnser
_ arectangular box shape with one side open, such that the diaphragm, the
M Cranppae - tHeCRBR ARG base, the insulating base, and the polar ring

d, t I d f
e SR Eo R A AT RS RSHERE o race

eactPBRARGIS AR H"QURlsHctle BUIAY Cifvi PRBEECHINLBSRRERAIVE

a conductive base for electrically conducting the

diaphragm;

an insulating base for electrically insulating the
backplate and the conductive base;

a polar ring for electrically conducting the diaphragm;

a metal case having a rectangular box shape with one
side open, such that the diaphragm, the backplate, the
conductive base, the insulating base, and the polar ring are
received, the metal case including a curling surface, an edge
portion of which is chamfered;

a printed circuit board on which circuit components are
mounted, the printed circuit board including a conductive
pattern and a protruding connection terminal; and

a sealing pad mounted on the insulating base to seal a

gap between the metal case and the printed circuit board.

2. The rectangular-box-shaped electret condenser
microphone of claim 1, wherein the sealing pad has a
rectangular ring shape and i1s formed of a flexible material,

including rubber and resin.
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pattern and a protruding connection terminal; and a sealing pad mounted
on the insulating base to seal a 20 gap between the metal case and the
printed circuit board. 2. The rectangular-box-shaped electret condenser
microphone of claim 1, wherein the sealing pad has a rectangular ring
shape and is formed of a flexible mat%ﬂial, 25 including rubber and resin.
11 3. The rectangular-box-shaped electret condenser microphone of
clagn 1, wheeein theeaitrting s8ERCH Ok thshapsel is useleraéeNNe@ONdenser
terminal. 5 4. The rectangular-box-shaped electret condenser microphone
mi cafaphione, fathecdamprising avbeured holethrea printetngrcsiubdackeor af the

bottom surface of the case so as to receive an external sound. 10
case iIs used as a connection terminal.

4. The rectangular-box-shaped electret condenser
microphone of claim 1, further comprising a sound hole in a
printed circuit board or a bottom surface of the case so as

to receive an external sound.
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