PARALLELEPI PED CONDENSER M CROPHONE BACKGROUND OF THE
I NVENTION Field of the Invention The present
invention relates to a condenser nicrophone, and nore
particularly, to a parallel epi ped condenser nicrophone
in which a sound hole is defined in a printed circuit
board (PCB). Description of the Related Art Typica
condenser m crophones include a vol tage bias conponent
(el ectret) , PARAIABLEHI BiiDa SIONBENSERIMEEBRPHOINE, and a
junction, field effect transistor (JFET). The pair of
di aphragm and backpl ate forns a capacitor of which
capaci tance varies in response to sound pressure. The
JFET i s used t aiuKdround OFOTHRUEINYERDAON FIG 1 is a
perspective view of a condenser m crophone according
to the related art. Referring to FIG 1, a condenser

m crophone 10 includes a cylindrical case formng the

FieBXiS 1¥e Ghvlhgicgndenser m crophone. In the
—cytrinarical case, a di aphragm having a polar ring and
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which a sound hole is defined in a printed circuit board (PCB).

Description of the Related Art

Typical condenser microphones include a voltage bilas component
(electret), a pair of diaphragm and backplate, and a junction,
field effect transistor (JFET). The pair of diaphragm and
backplate forms a capacitor of which capacitance varies in
response to sound pressure. The JFET is used to buffer an

output signal.

FIG. 1 is a perspective view of a condenser microphone

according to the related art.

Referring to FIG. 1, a condenser microphone 10 includes a
cylindrical «case forming the exterior o¢f the condenser
microphone. In the cylindrical case, a diaphragm having a peclar

ring and a membrane, a spacer, a backplate, a nonconductive and




When nounting the condenser m crophone on a main PCB
by using a surface nount technol ogy (SMI), the
connecting ternminals of the PCB of the condenser
m crophone shoul d be exactly connected wth termnals
of the main PCB. However, the condenser m crophone is
not suitable for using the SMI because | eading ends
of the connecting termnals are |lower than a curled

ringwiace] ofithe Gase, Thi scostinuciuee se@yndausese, and a PCB
soldering failure. Specifically, since it is

withlli ffd cddrindc@ ighReek riiaalposkei onsi@ded e termnal s
when a plurality of termnals are to be connected to
one anot her, polarity m smatches and poor contacts
such as abnormally aligned contacts may be caused.
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invention is directed to a sur ace nount
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ends of the connecting terminals are lower than a curled

surface o¢f the case. This structure may cause soldering
failure. Specifically, since it 1is difficult to check the
positions of the terminals when a plurality of terminals are to
be connected to one another, polarity mismatches and poor

contacts such as abnormally aligned contacts may be caused.

SUMMARY QOF THE INVENTION

Accordingly, the present invention is directed to a surface
mount parallelepiped condenser microphone that substantially
obviates one or more problems due to limitations and

disadvantages of the related art.

An object of the present invention is to provide a surface

mount condenser microphone that has a sound hcole in its PCB and



will be set forth in part in the description which
follows and in part will becone apparent to those
having ordinary skill in the art upon exam nation of
the followng or may be |earned frompractice of the
i nvention. The objectives and other advantages of the
invention may be realized and attai ned by the
structure particularly pointed out in the witten
a pdesacikpkpOpbedanthapkal M hesepl dasewel bnas itrha mappandady the
draw ngs. To achi eve these objects and ot her
sur YA HAGRS AN ddreadgcor dance with the purpose of the
i nvention, as enbodi ed and broadly described herein,
there is provided a surface nount parall el epiped
condenser m crophone, including: a case having a
Add{ €3RANg u%@&al?@ﬁ(ge?’aapgb#&ps AN,00CHAG, A SRIAl (fL NG nvention
Insertable 1nto the case; a backplate having a
. LlLcu ith soun hal e; er. hayi
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. cylindrical shape with top, and bottom openings; _a .
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the diaphragmto a printed circuit board (PCB); and a
fromy igesd iGer coift  BB&r dIpPERyitavi ngia Piesiiafgul and  other
shape with a sound hole at a center portion, the PCB
2dVIHRAIRF e WiddelroenHiosh mave bepesrent zed apdneégaangd by the
t he
structure particularly pointed out in the written description

and claims hereof as well as the appended drawings.

To achieve these objects and other advantacges and in accordance
with the purpose of the invention, as embodied and broadly
described herein, there is provided a surface mount
‘parallelepiped condenser microphone, including: a case having a
rectangular box shape with an opening; a metal ring insertable
inte the case; a backplate having a circular shape with a sound
hole; a spacer having a thin ring shape; an insulation ring
having a hollow cylindrical shape with top and bottom openings;
a diaphragm facing the backplate with disposing the spacer
therebetween when inserted in the insulation ring; a conductive
ring for electrically connecting the diaphragm to a printed

circuit beoard (PCB); and a printed circuit board (PCB) having a



ot her side on which a termnal is protruded, wherein

the nmetal ring, the backplate, the spacer, the

insulation ring, the diaphragm the conductive ring,

and the PCB are sequentially disposed in the case,

and the case is curled at the opening. It is to be

under st ood that both the foregoing genera

description and the follow ng detail ed description of
rectdrgyulprressimdpé nwenhi an sAanmdexenpd asy andexpmanadoryon, the

and are intended to provide further explanation of
PCBt hevinyenhieonsafke 6hawiedh BRI &mPkheoR PTEONCOIRtEHE and the

DRAW NGS The acconpanyi ng drawi ngs, which are included
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and are incorporated in and constitute a part of this
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I nvention and together with the description serve to
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a perspective viéw of a paraf efeplpe condenser

m crophone according to the present invention; FIG 3

I's an expl oded perspective view of a parall el epi ped

It is to be wunderstood that both the foregoing general
descripticn and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as

claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

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

the drawings:

FIG. 1 1is a ©perspective view of a condenser microphone

_according to the related art;



condenser m crophone according to a first enbodi nent
of the present invention; FIG 4 is an expl oded
perspective view of a parall el epi ped condenser
m crophone according to a second enbodi ment of the
present invention; FIG 5 is an expl oded perspective
view of a parall el epiped condenser m crophone
according to a third enbodi nent of the present
FIGIi neenis om Ppétspéctibva sdetd onél avi eavrafl alemgsehbleddenser
paral | el epi ped condenser m crophone according to the

micfdgisdnd addiidd ngefrbodhaepteseht t heveiesant i nventi on.
FIG 7 is an expl oded perspective view of a

ricpanal | el epi pedp1 s@ndensespli-ehophapeswaceer di Npakr@ldelepiped
fourth enbodi nent of the present invention; FIG 8 is

conddh£3P! Hg@goﬁﬁ5§99%tdc\6%d!hgwt% a pafald elgbopeflent of the
condenser m crophone according to a fifth enbodi nment

ore@dnd NG dH@sSENt invention; FIG 9 is an expl oded
perspective view of a par aI | el epi ped condenser
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a second embodiment of the
present invention:;

FIG. 5 is an exploded perspective view of a parallelepiped
condenser microphone according to a third embodiment of the
present invention;

FIG. 6 1is a sectional view of an assembled parallelepiped
condenser microphone according to the first to  third
embodiments of the present invention.

FIG. 7 is an exploded perspective view of a parallelepiped
condenser microphone according to a fourth embodiment of the
present invention;

FIG. 8 is an exploded perspective view of a parallelepiped
condenser microphone according to a fifth embodiment of the
present invention;

FIG. 9 is an exploded perspective view of a parallelepiped

condenser microphone according to a sixth embodiment of the

present invention; and




condenser m crophone according to the fourth to sixth
enbodi nents of the present invention. DETAILED
DESCRI PTI ON OF PREFERRED EMBODI MENTS Ref erence wil |
now be nmade in detail to the preferred enbodi nents of
the present invention, exanples of which are
illustrated in the acconpanying drawings. FIG 2 is a
‘ per spective view of a parall el epi ped condenser
FIGIM awophone aseerdbmgl t aikhe Present aksv@hiédNparallelepiped
Referring to FIG 2, a condenser m crophone (100-600),
con@n¥di Chni 6PPPRALAL S a2k rdhi8g0Sad | NtAe Parlirehepifed sixth
case, is to be nounted on a nain PCB by connecti ng
embd &Il N & OfHd $BBr01hben mBLN PCB. The condenser
m crophone is designed to have a parall el epi ped shape
to easily align the condenser m crophone wth the
mai n PCB, such that when nounting the condenser
0 SCR

. B%Jéﬁ%@s can be

abnor nal

alignment._ Further, the ondenser, m ctophaone _defi nes
Reegrafing Hob b | BOT ¢ SOPOR TS el oFetFEL Cage. togcnRTErerred
that the sound hol e can be easily aligned with

embRE o1 8 of HhePRAF AN POR TSI “e5ant THITRHE condeiis® are

. mcrophone on the main PCB. The condenser m crophone
illggtiHeed g pridSe RCORPERYIBA ARFWHBBIBonst ructed with
vari ous conponents.

FIG. 2 is a perspective view of a parallelepiped condenser

microphone according to the present invention.

Referring to FIG. 2, a condenser microphone (100-600), of which
compeonents are disposed in a parallelepiped case, is to be
mounted on a main PCB by connecting terminals of its PCB to the
main PCB. The condenser microphone 1s designed to have a
parallelepiped shape to easily align the condenser microphone
with the main PCB, such that when mounting the condenser
microphone on the main PCB their terminals can be connected
without polarity mismatch and abnormal alignment. Further, the
condenser microphone defines a sound hole in its PCB instead of
its case, such that the sound hole can be easily aligned with a
- sound hole of the main PCB when mounting the condenser

microphone on the main PCB. The condenser microphone of the



The condenser m crophone will be described nore fully
wth reference to the follow ng six exenplary
enbodi ments. First Enbodinent FIG 3 is an expl oded
perspective view of a parall el epi ped condenser
m cr ophone according to a first enbodi mrent of the
present invention. Referring to FIG 3, a condenser
m crophone 100 includes a rectangul ar box-shaped case
preddit, anvi@tadon i Agy 103, @oraitncidtar Wwiackplat fodd4components.
thin and ring-shaped spacer 106, an insulation ring
The 1@8ndandeaphiagmphbhe awe0ndusd i Ve skiriBedlno@nd fAlly with
rectangul ar PCB 114. The case 102 has a cl osed bottom
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inserted in the case 102 to electrically connect the

case 102 and the backplate 104. The backpl ate 104
includes a netal plate, an organic filmlayer

(el ectret |ayer) co€$§gt05mgg53 | plate, and sound

hol es 104a. The insulatron Tr1ng has a hol | ow
cylLindri cal shaﬂg‘ﬂgth ogenegiggp and ggtton1 Th
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sound 7 pressure. The conductive ring 112
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Referring to FIG. 3, a condenser microphone 100 includes a
rectangular box-shaped case 102, a metal ring 103, a circular
backplate 104, a thin and ring-shaped spacer 106, an insulation
ring 108, a diaphragm 110, a conductive ring 112, and a

rectangular PCB 114.

The case 102 has a closed bottom and an opened top. The metal
ring 103 is to be inserted in the case 102 to electrically
connect the case 102 and the backplate 104. The backplate 104
includes a metal plate, an organic f£film layer (electret layer)
coated on the metal plate, and sound holes 104a. The insulation
ring 108 has a hollow cylindrical shape with opened top and
bottom. The diaphragm 110 includes a poclar ring 110a for an
electrical connection with the conductive ring 112 and a

membrane 110b capable of vibrating in response to sound



di aphragm 110 to the PCB 114 (when assenbl ed). The PCB

114 has one side on which elenents (e.g., IC and

ML.CC) are nounted and the other side from which

termnals 116 are protruded. The PCB 114 al so defines

a sound hole 114a. Second Enbodinent FIG 4 is an

expl oded perspective view of a parall el epi ped

condenser m crophone according to a second enbodi nent
presdutdie TheessMdudiient i ohingRefler r engetoi A G y4,camnects the

condenser m crophone 200 includes a rectangul ar

diafroxaghaped €asehL02cE a1l eCctangn!| agsdmb Bdd ] Ntha?OBCB 814 has
rectangul ar backpl ate 204, a rectangul ar spacer 206, a

one I €LdANGH | @ 1 EiSa] &hdos I (005 2081c aak@CliBdgH! 8Fe mounted and
di aphragm 210, a rectangular conductive ring 212, and
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bottom and an opened top. The rectangular metal ring

114 gxggﬂhﬂ.%saaC%%ﬁHhaBDQQGEiEQ_at its center portion
an

IS to be inserted In the case 202. The backplate
204 includes a netal plate, an organic film|layer
(el ectret layer) coated on the netal plate, and sound
hol es 204a. The rectanqgul ar spacer 206 defines a
circul ar opening at “G9&% ﬁpgﬁlBSPFion. The
insulation ring 208 has a hollow 8 rectangular prism
FIGshipeti BR opankftDpPaRaPRetEsm ARy of @ parallelepiped

condenser microphone according to a second embodiment of the

present invention.

Referring to FIG. 4, a condenser microphone 200 includes a
rectangular box-shaped case 202, a rectangular metal ring 203,
a. rectangular backplate 204, a rectangular spacer 206, a
rectangular insulation ring 208, a rectangular diaphragm 210, a

rectangular conductive ring 212, and a rectangular PCB 214.

The case 202 has a closed bottom and an opened top. The
rectangular metal ring 203 defines a circular opening at its
. center portion and is +to be inserted in the case 202. The
backplate 204 includes a metal plate, an organic film layer
{electret layer) coated on the metal piate, and sound holes
204a. The rectangular spacer 206 defines a circular opening at

its center portion. The insulation ring 208 has a hollow



di aphragm 210 includes a polar ring 210a for an

el ectrical connection with the conductive ring 212

and a nmenbrane 210b capable of vibrating in response

to sound pressure. The polar ring 210a has a

rectangul ar shape with a circular opening at its

center portion. The diaphragm 210 is to be disposed in

the insulation ring 208 to face with the backpl ate
recRfgwmidh pmiser pogiapg t he tdpacpe2@6 t hepebenveebotThe. The

rectangul ar conductive ring 212 defines a circular
diaghpeagnng 2at i iscoeLer a psld:onriagd Bl Eect Foealdy electrical

connects the diaphragm 210 to the PCB 214 when

con@SSENIN edi tiheRCBdlduhasyoneisyde 1on which ehempdte 210b
(e.g., ICand MLCC) are nounted and the other side

capdb0m ¥hi Ghnrhei Ay Nahs 28 aLe RIPtIMded. p b BB 23de polar
al so defines a sound hole 214a. Third é%bodlnent FI G
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condenser m crophone” according to a third enbodi nent
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condenser m cr ophone S rectangu

. -shaped cas 02, a rectangul.ar tal_rin 03, :
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lnt%ﬁ%ﬁﬁ#ﬁbn1 %, Fpace fbg é%ere etween. %he rectangular

conductive ring 212 defines a circular opening at its center
portion, and electrically connects the diaphragm 210 to the PCR
214 when assembled. The PCB 214 has one side on which elements
{(e.g., IC and MLCC) are mounted and the other side from which
terminals 216 are protruded. The PCB 214 also defines a sound

hole Z214a.

Third Embodiment
FIG. 5 1is an exploded perspective view of a parallelepiped
condenser microphone according to a third embodiment of the

present invention.

Referring to FIG. 5, a condenser microphone 300 includes a
rectangular box-shaped case 302, a rectangular metal ring 303,

.a rectangular backplate 304, a rectangular spacer 306, a



rectangul ar conductive ring 312, and a rectangul ar PCB

314. The case 302 has a cl osed bottom and an opened

top. The rectangular netal ring 303 is to be inserted

in the case 302 and defines a rectangul ar openi ng at

its center portion. The backplate 304 includes a

nmetal plate, an organic filmlayer (electret |ayer)

coated on the netal plate, and sound holes 304a. The
rect&£tdwngul atsspaceh Aecdahisnes adceehangeradioprpbgg 310, a

at its center portion. The insulation ring 308 has a
rect¥h 1 OM r r@GHRNRGUNAN rPhiSALShapedWh t he &P d0P@End14.

bottom The diaphragm 310 I s capabl e of being

inserted in the rectangular insulation ring 308, and

i ncludes a rectangul ar polar ring 310a for an

eI tri C ecti h n [ r 2 d
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menbr ane b capa rating in response to
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and pABT 3965, Rort SR B, B RO 514 e RRE R The
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PCB 314 al so defines a sound hole 314a. Assenbly of
(elqHe o r $VED) THRFEnti Rt eted FPERTS, | eng Sound holes

sectional view of an assenbl ed parall el epi ped
304a. The rectangular spacer 306 defines a rectangular opening

at its center portion. The insulation ring 308 has a hollew
rectangular prism shape with opened top and bottom. The
diaphragm 310 is capable of being inserted in the rectangular
insulation ring 308, and includes a rectangular polar ring 31Ca
for an electrical connection with the conductive ring 312 and a
membrane 310b capable of wvibrating 1in response to sound
pressure. The rectangular conductive ring 312 defines a
rectangular opening at its center portion, and electrically
connects the diaphragm 310 to the PCB 314 when assembled. The
PCB 314 has one side on which elements (e.g., IC and MLCC) are
mounted and the other side on which terminals 316 are formed.

The PCB 314 also defines a sound hole 314da.

Assembly of the First to Third Embodiments

190



condenser m crophone according to the first to third
enbodi nents of the present invention, in which
reference nunerals of the first enbodi nent are only
presented for clarity. Referring to FIG 6, a
condenser m crophone (100-300) includes a netal ring
103, a backplate 104, a spacer 106, an insulation
ring 108, a polar ring 110a, a nenbrane 110b, a
FIGcomlugki ve rddigichhd, abnewa FACBatldasdétbBedomadandkeepiped
114a, which are sequentially disposed in a
cond&6d &NgUkakrep56nd02. a AfdeIidde tdi spasd ngfikep oftd hechird
case 102 is curled. Term nals 116 of the PCB 114 are

emb®i ohdded £ omitde cwdad  siHfaaa of, the caggchO2reference
such that a surface nounting process can be easily

num&@éféedo Uttﬂé)r¥E¥gt erd? r%QHQnepresented for

(100-300) on a main PCB such as a main PCBof
clag;{%ﬂlar phone. The terminals 116 may be a Vdd_
nal, a ground termnal and so on. In the first
to third enbodi nents, corners or edges of rectangul ar
el enents of the condenser microphone can be rounded

RerT LU a8t i1 r Boi & (POF oD thd PORURRY be 18 AL dRoLudes

field effect 11 transistor gJFE an anpllfler .or
a mgﬁagngpgg gnglépokalate 1 a’ 'spacer 106, an insulation

ring 108, a polar ring 110z, a membrane 110b, a conductive ring
112, and a PCB 114 with a scund hole 114a, which are
sequentially disposed in a rectangular case 102. After the

disposing, top of the case 102 is curled.

Terminals 116 of the PCB 114 are protruded from the curled
surface of the case 102, such that a surfacé mounting process
can be easily carried out to mount the condenser microphocne
(100-300) on a main PCB such as a main PCB of a cellular phone.
The terminals 116 may be a Vdd terminal, a ground terminal and

'S80 On.

In the first to¢ third embodiments, corners or edges of
rectangular elements of the condenser microphone can be rounded
for manufacturing or assembling convenience. An integrated

circuit (IC) of the PCB may be a junction field effect

11




converter. Also, the IC of the PCB may be an

application- specific integrated circuit (ASIC) wth a

JFET, an anplifier, and an anal og-to-digital

converter. The operation of the condenser m crophone

of the first to third enbodinents will now be

descri bed. Vdd and G\ND powers are applied to the

termnals 116 through termnals of a main PCB.
tradhiestedor e{ JARE rendi anemp10biés, ebect ahcalamplog-to-digital

connected wth the PCB 114 through the conductive
convéigedl2papd, poly nMicngod 1@ke andpt henyoapkplat eapP4ibstion-

el ectrically connected with the PCB 114 through the

spe@@ﬁﬁ:1@@teg£&%éad§i§@ﬂﬂg eaters LAshde OfFENEe an amplifier,
condenser m crophone through the sound hole 114a o

and 1418 £fB 14 Ard fiken teachesethe nenbrane 110b. The
menbrane 110b vi'brates I n response to the sound

pressure, changing the distance between the nenbrane
110b and the backplate 104. This distance change

C s.variatiqn of apaci tance of the rane 11 ,
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oportional. to the sound,pressure can be produced.
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the PCB where the signal is anplified and outputted
through the termnals 116.

Vvdd and GND powers are applied to the terminals 116 through
terminals of a main PCB. Therefore, The membrane 110b 1is
electrically connected with the PCB 114 through the conductive
ring 112 and polar ring 110a, and the backplate 104 1is

electrically connected with the PCB 114 through the case 10Z.

Cutside sound enters inside of the condenser microphone through
the sound hole 114a of the PCB 114 and then reaches the

membrane 110b.

The membrane 110b wvibrates in response to the sound pressure,
changing the distance between the membrane 110b and the
backplate 104. This distance change causes variation of
capacitance of the membrane 110b and the backplate 104, such
that electrical signal proportional to the sound pressure can

be preoduced. The electrical signal is transmitted to the IC of

12



Fourth Enmbodiment FIG 7 is an expl oded perspective
view of a parall el epiped condenser m crophone
according to a fourth enbodi ment of the present
invention. Referring to FIG 7, a condenser m crophone
400 includes a rectangul ar box-shaped case 402, a
metal ring 403, a circular backplate 404, a thin and
ri ng- shaped spacer 406, a shield ring 408, a

the dr@phttegm 41% synalt dgr atved ifdse rindgo4t2ptand ahrough the
rectangul ar PCB 414. The case 402 has a cl osed bottom

termainth lan 1dgened top. The netal ring 403 is insertable
into the case 402. The backpl ate 404 includes a netal
plate, an organic filmlayer (electret |layer) coated
on the netal plate, and sound hol es 404a. The shield

ring 408 is provi dedrFf@ich psubatnBgct he dlaphragn1410
to be inserted therein. The integrated base ring 412

rIcl ngl udes A3 @%im&ygb@gbbeehveonﬁwue@ Ve bhRg14d28piped
wi th opened top and ottom and a conductive | ayer

on cfé]r?stér()fmig?fﬁh cfﬂll@t QCEQEHEQ O/, bépt @oﬁpgﬁ %%%o'dﬁﬁl'eg@ of the

surface e nonconduct i ve ring 412a f

t.r ll;y, .connecting the dlaphragn1410 to the PCB
preﬁ%ﬁ? V%%tf§ di aphragm 410 includes a polar ring 410a

for an el ectrical connection with the conducti ve
| ayer 412b and a nenbrane 410b

Referring to FIG. 7, a condenser microphone 400 includes a
rectangular box-shaped case 402, a metal ring 403, a circular
backplate 404, a thin and ring-shaped spacer 406, a shield ring
408, a diaphragm 410, an integrated base ring 412, and a

rectangular PCB 414.

The case 402 has a closed bottom and an opened top. The metal
"ring 403 1is insertable into the case 402. The backplate 404
includes a metal plate, an organic film layer (electret layer)
coated on the metal plate, and sound holes 404a. The shield
ring 408 is provided for insulating the diaphragm 410 to be
inserted therein. The integrated base ring 412 includes a
hollow cylindrical neonconductive ring 412a with opened top and
bottom, and a conductive layer 412b of metal plate formed on
both ends and inside surface of the nonconductive ring 412a for

electrically connecting the diaphragm 410 to the PCB 414. The

13



capabl e of vibrating in response to sound pressure.
The PCB 414 has one side on which elenents (e.g., IC
and MLCC) are nounted and the other side on which
termnals 416 are fornmed. The PCB 414 also defines a
sound hol e 414a. The outer dianeter of the conductive
| ayer 412b is smaller that that of the nonconductive
ring 412a (distinctly seen in FIG 10) to prevent an
diaphezqmi a0 compesddonawirdlatherdage 40% The an electrical
i ntegrated base ring 412 may be fornmed using a PCB
confadricat wonh tbehrohdgytiThe lagkegridtzéd dabea rinagbdd@e 410b
conbi nes the functions of the related art bases,
capaiehe onfl ueth nveet dbas 6 rant spameec ttov aoulbas @refiere. The PCB 414
nonconductive ring 412a may be a substrate nmade of
has gbRSSseROXYn WRSER, cPMheptst he. i kercFahihBLCC here mounted
conductive layer 412b may be forned on the top and
and bekt o RS s9fHet RR RANGONAUGH VR 1Y NYL ¢} 128 EX68REd ONThe PCB
the inside surface of the nonconductive ring 412a,

414 8@ ddw Olsolind nhekesyhhch may be formed in the
nonconductive ring 412a to electrically connect them

14 Fifth Enbodinment FIG 8 is an expl oded perspective
view of a parall el epi ped condenser m cr ophone

Theag&%g Ié@%ﬁé&é%fégtgh é%g eoﬁa%%% 4er%3§@tsmaller that

I nven

that of the nonconductive ring 412a (distinctly seen in FIG.
10} to prevent an electrical connection with the case 402. The
integrated base ring 412 may be formed using a PCB fabrication
technology. The integrated base ring 412 combines the functions
of the related art bases, nonconductive base and conductive
base. The nonconductive ring 412a may be a substrate made of

glass epoxy, resin, PVC or the like.

Ffurther, the condyctive layer 412b may be formed on the top and
bottom ends of the nonconductive ring 412a except on the inside
- surface of the nonconductive ring 412a, and a through or via
hole which may be formed in the nonconductive ring 4l2a to

electrically connect them.
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Referring to FIG 8, a condenser m crophone 500

i ncludes a rectangul ar box-shaped case 502, a

rectangul ar nmetal ring 503, a rectangul ar backpl ate

504, a rectangul ar spacer 506, a rectangular shield

ring 508, a rectangul ar di aphragm 510, a rectangul ar

i ntegrated base ring 512, and a rectangular PCB 514.

The case 502 has a cl osed bottom and an opened top.

The rectangul ar net §EfEhngnBedinento be inserted in

the case 502 and defines a rectangul ar opening at a
- FIGecerdt eispant i onpldtied lpackpleatd ve04viee| vdesa a papralelepiped

plate, an organic filmlayer (electret |ayer) coated
condensgdre metabppbate,a@nddagndtholaesfibida enblogiment of the

rectangul ar spacer 506 defines a rectangul ar opening
presén@a Dewdreriqorti on. The shield ring 508 is provided

for insulating the diaphragm 510 to be inserted

therein. The integrated base ring 512 includes a

hol | ow rectangul ar prism shaped nonconductive ring

Ref5ARBnyi th OPEBEed gt 0p, andRRLEAN AN o Rt albopl atredludes a

conductive | ayer 512b formed on both ends and i nside

rect i8S aiggxgéhzlcfﬂﬁj nancongyet i XerEEEQn$&g§rfﬁétai5ring 503,
connecting the diaphragm 510 electrically to the PCB

: T [ 10:hncl |
R o B Sor PPEl Aonreet TR L n TR 06

rec€§£§%¥éév%h£%X8r;§&§? ng,aa. rectangular diaphragm 510, a

rectangular integrated base ring 512, and a rectangular PCB

514.

The case 502 has a closed bottom and an opened top. The
rectaﬁgular metal ring 503 1is to be inserted in the case 502
and defines a rectangular opening at a center portion. The
backplate 504 includes a metal plate, an organic film layer
(electret layer) coated on the metal plate, and sound holes
504a. The rectangular spacer 506 defines a rectangular opening
at a center portion. The shield ring 508 1is provided for
insulating the diaphragm 510 to be inserted therein. The
integrated base ring 512 includeé a hellow rectangular prism
shaped nonconductive-ring 51Z2a with opened top andrbottom, and
a metal-plated conductive layer 512b formed on both ends and

inside the surface of the nonconductive ring 512a for
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menbrane 510b capabl e of vibrating in response to

sound " pressure. The PCB 514 has one side on which
~elenents (e.g., I1C and M.CC) are nounted and the

ot her side on which termnals 516 are forned. The PCB

514 al so defines a sound hole 514a therein. The outer

di anmeter of the conductive layer 512b is smaller that

that of the nonconductive ring 512a (distinctly seen

conhéctidg tHO) diappreyenblanctkecttiicaal ycapnetid obCa $hd. The
the case 502. The integrated base ring 512 may be

diapfd@me 8soONgir1PERsf abr reattkogulbecpl0gyridfhesioa for an
I ntegrated base ring 512 conbines the functions of

eledti d£l atednaktibasasitinoneendyshdve base 18Rdr 512b and a
conductive base. The nonconductive ring 512a nmay be a

me Mr%@m%ﬁblegl &xS e\ﬂ@ﬁévtiﬁﬁy A P\fgsgﬁnts@e to sound
i ke. Further, the conductive |ayer 512b nmay be forned

pregllfgg %ﬂ@ @@Q 5£QtﬂQQ1SHQ559&?;BS Qﬁ@?ﬂggﬂgﬁgﬂgsrkggg., IC

a except on the inside sur ce o

and%ﬂc‘f@”d“rcéixﬁ’c? il a%lc?achea”og;haéhsri%%g%norf‘“c% A8 na1s 516
may e?orrredlln he "honcondaucti ve rrng girato-

are PLSGE s AR S e apBA T VBV BA of S5 PaT ol B G fod Torein

condenser m crophone according to a sixth enbodi nent
of the present invention.

The outer diameter of the conductive layer 512b is smaller that
that of the nonconductive ring 512a (distinctly seen in FIG.
10) tec prevent an electrical connection with the case 502, The
integrated basé ring 512 may be formed using a PCB fabrication
technology. The integrated base ring 512 combines the functions
of the related art bases, nonconductive base and conductive
base. The nonconductive ring 512a may be a substrate made of

glass epoxy, resin, PVC cor the like.

:Further, the conductive layer 512b may be formed on the top and
bottom ends of the nonconductive ring 512a except on the inside
surface of the nonconductive ring 512a, and a through or via
hole may be formed in the nonconductive ring 512a to

electrically connect them.
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Referring to FIG 9, a condenser m crophone 600

i ncludes a rectangul ar box-shaped case 602, a
rectangul ar nmetal ring 603, a rectangul ar backpl ate
604, a rectangul ar spacer 606, a rectangular shield
ring 608, a rectangul ar di aphragm 610, a rectangul ar
i ntegrated base ring 612, and a rectangular PCB 614.
The case 602 has a cl osed bottom and an opened top.
The rectangul ar net gk wthNEGPBOIihsnit 0 be inserted in
the case 602 and defines a circular opening at a

FIGce@ieispQﬁﬁ'QQplgagd Qﬁﬁ%@%@%?v@04VL££|B@esa bahelepiped
plate, an organic filmlayer (electret |ayer) coated

con&&gg\? HIFE?!J ﬂ!)ﬁ‘ée’a %gﬁ?l%ndt@o' €551 4aem£%9lment of the

rectang pacer 606 i'nes a circular opening in
pre ¢§n&%rrﬁprtlon The rectangul ar shield ring 608
det i nes a rectangular opening at a center portion for
i nsul ating the diaphragm 610 when the di aphragm 610
is inserted therein. The integrated base ring 612
i nc] udes a rectangularcgrlsnrshaped noncond '

ive
Refern%128 vit%h a’ei rdul PdﬁﬁéﬁFndW?ﬁﬁﬁﬁqW%ugﬁB Highuges 2
net al - pl at ed conductive | ayer 612b fornmed on top_ and
- recianypkao RERENAERE TP IhetThsi dersuFFRgR F li“ﬁ*éal ring 603,
nonconducti ve rlng 612a for electrically connecting
a  xer-aliaphragheckeieset heOPCB 2 614:c g wisaphrag@eg10 606, a
i ncludes a rectangul ar polar ring 610a
rectangular shield ring 608, a rectangular diaphragm 610, a
rectangular integrated base ring 612, and a rectangular PCB

614.

The case 602 has a closed bottom and an opened top. The
rectangular metal ring 603 is to be inserted in the case 602
and defines a c¢ircular opening at a c¢enter portion. The
backplate 604 includes a metal plate, an organic £film layer
(electret layer) coated on the metal plate, and sound holes
604a. The rectangular spacer 606 defines a circular cpening in
a center portion. The rectangular shield ring 608 defines a
rectangular opening at a center portion for insulating the
diaphragm 610 when the diaphragm 610 is inserted therein. The
integrated base ring 612 includes a rectangular prism shaped
nonconductive ring ¢l2a with a c¢ircular opening therethrough,

and a metal-plated conductive layer 612b formed on top and
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with a circular opening for an el ectrical connection

with the conductive |ayer 612b. The di aphragm 610

al so includes a nenbrane 610b capable of vibrating in

response to sound pressure. The PCB 614 has one side

on which elements (e.g., IC and M.CC) are nounted and

the other side on which termnals 616 are forned. The

PCB 614 al so defines a sound hole 614a. The outer
botithmreidr 0id tdre wendusiiidee shayarce6b2b the swakbedutbate ring

that of the nonconductive ring 612a (distinctly seen

6124 Nf&t GeledPrikQ1 Py e¥BRhcani By €ehel cahpeeRBACtHION M tthe PCB
the case 602. The integrated base ring 612 may be

614 f orEdqu8HA8a 8 PEBOf abidicatbon t&echne) e Jdeir ring 610a
i ntegrated baSe ring 612 conbi nes the functions of

with Ng eelahed aph Nages £ RONGONBUCE] V& DaSE @M tion with the

conductive base. The nonconductive ring 612a nmay be a

11 at e gl a ep i n,--RVC _qr. t he
confHISE Fear Brzodontune ve i ER GAD il e FhFALdes 2
on the and ttomends.of .the nonconductive ring
nentg i oI GRS nelde | WAPFARE of it necson¥E "E89 sound
noncondyctive rj 612a, and.a through or yia ho
Pregil e Tt Mo | 1 He hofRONTHAT] 9B PIAGH GESETFRLS (=-a-s IC
electrically connect them 18 Assenbly of the Fourth

and (MGG taf ERBI TREh ARt Be PEheE §168cPPoiRI Chi ERFBENARS 616

assenbl ed paral | el epi ped
are formed. The PCB 614 zlso defines a socund hole 6l4a.

The outer diameter of the conductive layer 612b is smaller that
that of the noncenductive ring 612a (distinctly seen in TFIG.
10) to prevent an electrical connection with the case 602. The
integrated basé ring 612 may be formed using a PCE fabrication
technology. The integrated base ring 612 combines the functions
of the related art bases, nonconductive base and conductive
base. The nonconductive ring 612a may be a substrate made of

glass epoxy, resin, PVC or the like.

Further, the conductive layer 612b may be formed on the top and
bottom ends of the nonconductive ring 612a except on the inside
surface of the nonconductive ring 612a, and a through or via
hole may be formed in the nonconductive ring 612a to

electrically connect them.
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condenser m crophone according to the fourth to sixth
enbodi nents of the present invention, in which
reference nunerals of the fourth enbodi nent are only
presented for <clarity. Referring to FIG 10, a
condenser m crophone (400-600) includes a netal ring
403, a backplate 404 with sound hol es 404a, a spacer
406, a shield ring 408, a polar ring 410a, a nenbrane
410b, an integrated base ring 412 (a nonconductive
ring and a conductive |ayer 412b), and a PCB 414 with
Assausiounst holee rFbldan twhibehearemsequeniial |y disposed in
a rectangul ar case 402. After the disposing, a top
end of the case 402 is curled. Termnals 416 of the
PCB 414 are protruded fromthe curled surface of the
FIGLAa3g 402, SUQQCEIEﬁaFUE-@%e<ﬂPU%El”£s§%£Eﬁ§§ SQQal@@leplped

easily carried out to nount the condenser m crophone

conéé@%z g?&l%PSpﬁbg%'”aggﬁrayﬁ f% n@ﬁ@ P@%u%%aa to sixth

ce one term na nay be a
_ b gr.Qund tern1na| a 0 .19 | tP

et ?(MH%#%%(J 3%xt91enﬁb§5nentslnggpners or edgeglc reference
of the condenser nlcro hone ¢

|
ronggE o ied “PPor TRARPacTITT A B AcUdbl iy Proseited for

conveni ence. An IC of the PCB nay be a JFET, an

cla ifier, or an analog-to-digital converter.

Referring to FIG. 10, a condenser microphone (400-600) includes
a metal ring 403, a backplate 404 with sound holes 404a, a
spacer 406, a shield ring 408, a polar ring 410a, a membrane
410b, an integrated base ring 412 (a nconconductive ring and a
conductive layer 412b), and a PCB 414 with a sound hole 414a,
which are sequentially disposed in a rectangular case 402.

After the disposing, a top end of the case 402 is curled.

Terminals 416 of the PCB 414 are protruded from the curled
surface of the case 402, such that surface mounting process can
be easily carried ocut to mount the condenser microphone (400-
600) on a mein PCB such as a main PCB of a cellular phone. The
terminals 416 may be a vdd terminal, a giound,terminal and so

on.
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Al so, the IC of the PCB may be an ASIC with a JFET, an
anplifier, and an anal og-to-digital converter. The
operation of the condenser m crophone of fourth to
sixth enbodinents will now be described. Vdd and G\D
powers are applied to the termnals 416 through
termnals of a main PCB. Therefore, The nenbrane 410b
is electrically connected with the PCB 414 through

In tiiee cafwditath veo | ayerh4l2bhbadingot 8y readmpheABaoranddges of
the backplate 404 is electrically connected with the

ecPOB A tdraugh & he adse AddlensQit siideopvnd eahebs rounded

i nside of the condenser m crophone through the sound

for hahgufddaurind her PeBséddiangd hencheasbes hhe1c of the PCB
menbr ane 410b. Al so, outside sound enters inside of

maytﬁg COREENSEr M.Cr ophone d.hrgualy 4 J%E”@igﬁ@%@ 4043erter.

and then Y eaches the nenbrane 410b. The nenbrane 410b
| brates{ikn [esponse t seund_ pr ﬁhaﬁghfﬁtT
Alsg 1%%%tggcé£§e?%%enp§ﬁe nb%gne 410 ndw%ﬁe an

ampfﬁ @Iate(f04 Thh dlst ncetgggggg ca %PS t he

capaC|tance gk @ ImERbr ane and e backpl ate
404 to vary, such that an electrical signa
'proportional to the sound pressure can be produced
he electrical signal is transmtted to t %C:of
ut

The P@BGMEt%ntﬁéF sitgnafordenmpt i FEEGOBRANSuLputiRy th £8 sixen
t hrough the

embodiments will now be described.

vVdd and GND powers are applied to the terminals 416 through
terminals of a main PCB. Therefore, The membrane 410b 1is
electrically connected with the PCB 414 through the conductive
layer 412b and polar ring 410a, and the backplate 404 is

electrically connected with the PCB 414 through the case 402.

Qutside sound enters inside of the condenser microphone through
the sound hole 414a of the PCB 414 and then reaches the
membrane 410b. Also, ocutside sound enters 1inside of the
condenser microphone through the sound hole 404a and then

:eaches the membrane 410b.

The membrane 410b vibrates in response to the sound pressure,

changing the distance between the membrane 410b and the
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termnals 416. As described above, the parall el epi ped

condenser m crophone of the present invention is

desi gned such that mounting direction of the

condenser m crophone can be easily detected during

surface nounting process of the condenser m crophone.

Therefore, termnals of a main PCB and the term nals

of the condenser n crophone can be exactly connected
backpl®fe a0ot hehisWdikedhceold@fdrige mamdchtisddcapaoi tahce of

alignment. It will be apparent to those skilled in the

the afbnbhahe VAl bpUSndMRGf iHGRIARS cANG v ald afd ONS §@Ph behat an
made in the present invention. Thus, it is iIntended

ele&%@ﬁcéﬁes@59§§nt AIPENLIRR 1 C@HG%%eth§oﬁHﬂ' ireakh@BS can be
and vari ations of this invention provided they cone

pro&%ééﬁr‘fﬁEEé%%H%%fHaﬂ'gag%%Hﬁﬂ%?Q. E%hﬁ%téﬂdtot@ﬁbrlc of the

equi val ents.” For "exanp e surface nount

PCBDQ%%EEehﬁgip ? Qfd%ﬂﬁﬁ%mﬁ% Q&?O”Sdekﬁl L%gfﬁgytﬁ¥hugh the

|nterchangea e and h-corres
el e fg@f a different shaped elenents (i.e. m xed

rer %@e as a 21 square-shaped back plate nay

be enpl oyed mﬁfh ri ng-shaped spacer, etc. 22 Wat is
claimed is:

As described above, the parallelepiped condenser microphone of
the present invention is designed such that mounting direction
of the condenser microphone can be easily detected during
surface mounting process of the condenser microphone.
Therefore, terminals of a main PCB and the terminals of the
condenser microphone can be exactly connected to one another

without pclarity mismatch and abnormal alignment.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the present
invention. Thus, 1t is intended that the present invention
covers the modifications and wvariations of this invention
provided they come within the scope of the appended claims and
their equivalents. For example, the surface mount
parallelepiped condenser microphone elements may be
interchangeable and combined with corresponding elements of a

different shaped elements (i.e. mixed together), e.g., as a
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1. A surface nount parall el epi ped condenser
m cr ophone, conprising: a case having a rectangul ar
box shape with an opening; a nmetal ring insertable
into the case; a backplate having a circul ar shape
with a sound hole; a spacer having a thin ring shape;
an insulation ring having a hollow cylindrical shape
with top and bottom openi ngs; a diaphragm facing the
squitackqHaterl wibklzkdi spasengméhe spaceipldher ebatreeninhephaped
inserted in the insulation ring; a conductive ring;
spa@dd, aqy.inted circuit board (PCB) having a rectangul ar
shape w th a sound hole at a center portion, the PCB
havi ng one side on which a conponent is nounted and
the other side fromwhich a termnal is protruded,
the PCB being electrically connected wth the
di aphragm t hrough t he conductive ring when assenbl ed,

- wherein the netal ring, the backplate, the spacer, the
insulation ring, the diaphragm the conductive ring,
and the PCB are sequentially disposed in the case,
and the case is curled at the opening. 23 2. The
surface nount parall el epi ped condenser m crophone of
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claim11, wherein edges or corners of rectangul ar
el ements of the condenser m crophone are rounded. 3.
The surface nount parall el epi ped condenser nicrophone
of claim1, wherein elenents of the condenser
m crophone are interchangeable with corresponding
el emrents of a different shape. 4. A surface nount
par al | el epi ped condenser m crophone, conprising: a
Whattdse diadimed aspect angul ar box shape with an opening; a
nmetal ring having a rectangul ar shape with a circul ar
opening at a center portion, the netal ring being
insertable in the case; a backplate having a
1. rectanguisde shapenw t padasoencbNd®, candpaser havchAgphone,
a rectangul ar shape with a circular opening at a
comp8i@ly:portion; an insulation ring having a hol | ow
rectangul ar prismshape wth top and bottom openi ngs;
a diaphr agmihavingeacLegh angubse shane Wih & Goetlhar:
menbrane at a center portion, the di'aphragm bei ng
| NSGLhAl €54 shOe LOBVLALAOD (hDGLSd @ conductive
avi ng

rrng rectangul ar shape wt a

a backplate having a circular shape with a sound hole:;

a spacer having a thin ring shape;

an insulation ring having a hollow cylindrical shape with
top and bottom openings;

a diaphragm facing the backplate with disposing the spacer
therebetween when inserted in the insulation ring;

a conductive ring; and

a printed circuit board (PCB) having a rectangular shape
with a sound hole at a center portion, the PCB having one side
on which a component is mounted and the other side from which a
terminal is protruded, the PCB being electrically connected
with the diaphragm through the conductive ring when assembled,

wherein the metal ring, the backplate, the spacer, the
insulation ring, the diaphragm, the conductive ring, and the
PCB are sequentially disposed in the case, and the case is

curled at the opening.
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circular opening at a center portion; and a PCB having
a rectangul ar shape with a sound hole at a center
portion, the PCB having one side on which a conponent
is mounted and the other side fromwhich a term na

is protruded, the PCB being electrically connected
with the diaphragmthrough the conductive ring when
assenbl ed, wherein the netal ring, the backplate, the

2. spmeoer suthecei asuhat ipgralilrg eptibeddi apldsagmr thecrophone of
conductive ring, and the PCB are sequentially

clafhh sposethdri ihhediase, cAndottRereasdE | Secttaidlihteldifents of
openi ng. 5. The surface nount parall el epi ped condenser

the NEsHapNe rofc r Hhain® 4rewWBengliisqedges or corners of
rectangul ar el enments of the condenser m crophone are

rounded. 6. The surface nount parall el epi ped condenser
m crophone of claim4, wherein elenents of the

3. CQﬂQ?”éﬁE gh&r %ﬁg@ezﬁiéﬁlfégfﬂﬁ %@nQ§§Qi g&frhucifphone of

correspon I ng el enent's erent snape

f d
Bl SRR, SRR Ny -

) enl metal rin avin rect anqul ar
int %ﬂéb a P@éﬁanﬁaFngpogdlng gl ents é%l a different

shape.

4. A surfaée mount parallelepiped condenser microphone,
comprising:

a case having a rectangular box shape with an opening;

a metal ring having a rectangular shape with a circular
opening at a center portion, the metal ring being insertable in
the case;

a backplate having a rectangular shape with a sound hole;
a spacer having a rectangular shape with a circular opening at
a center portion;

an insulation ring having a hollow rectangular prism shape
with top and bottom openings;

a diaphragm having a rectangular shape with a circular
membrane at a center portion, the diaphragm being insertable in

the insulation ring;
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opening at a center portion, the metal ring being

insertable in the case; a backplate having a

rectangul ar shape with a sound hole; a spacer having a

rectangul ar shape with a rectangular opening at a

center portion; an insulation ring having a holl ow

rectangul ar prismshape wth top and bottom openi ngs;

a di aphragm havi ng a rectangul ar shape with a

r ect angulwart iveenhiiage Abvangent errgordriglant hehape with a

- di aphragm being insertable in the insulation ring; a

cir€onEticddarei g RG Raviengea peetasgpl andashape with a

rectangul ar opening at a center portion; and a PCB

hayi pgpanteehangul ActshaRA W tdhapSolneh hgl @ cahda hole at a

center portion, the PCB having one side on which a

cenéé%ﬂ%%%%ﬁoﬂs11&9%&%@%&%&%gtﬂ%e°%ﬁ%% %hd%hEEE”hWGbﬁBoﬁent is
termnal is protruded, the PCB being electrically

mou&x%weﬁcggtﬁgés; g%%‘f‘ Qi%hfé&ﬂ‘ EJEEQHQQ twﬁlﬁgmdggt LY¥8truded,

rrng erelrn e netal ring,

|
?u Ea|0hr agrﬁ %ﬂecéclgl}cuc | ch%rnlerc]:&%% a tﬂ theg%éaglrﬂgagm through
Wy d d th |
thed%qT n'%i%ﬂ|ﬁ§n§p§ﬁ%%9655%mgfe8ase an e case IS

wherein the metal ring, the backplate, the spacer, the
insulatien ring, the diaphragm, the conductive ring, and the
PCB are sequentially disposed in the case, and the case 1is

curled at the opening.

5. The surface mount parallelepiped condenser microphone of
claim 4, wherein edges or corners of rectangular elements of

the condenser microphone are rounded.

6. The surface mount parallelepiped condenser microphone of
claim 4, wherein elements of the condenser mnicrophone are

interchangeable with c¢orresponding elements of a different

shape.
7. A surface mount parallielepiped condenser microphone,
comprising:

a case having a rectangular box shape with an opening;
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8. The surface nount parall el epi ped condenser

m crophone of claim7, wherein edges or corners of
rectangul ar el enments of the condenser m crophone are
rounded. 9. The surface nount parall el epi ped condenser

m crophone of claim7, wherein elenents of the

condenser m crophone are interchangeable wth
corresponding elenments of a different shape. 10. A

su4 fiaeea ot g ped~ald el 2 ptpachrepndenseaped aliephenaectangular
conprising: a case having a rectangul ar box shape wth

opeﬁﬂngpﬁﬂ H%eeMBiddt 1dM)g dMseldidl e iindt ®elifg Gasertable in
backpl ate having a circular shape with a sound hole; a
theSPaE&r having thin ring shape; a nonconductive shield

ring; a diaphragm having a circular shape and bei ng

inserted e tﬂg%iagi el d b 095ua0 -1 B S9E a&gﬁz b%sst%l,g'icpgaole;

i ncluding a nonconductive ring and a net pl ate

d [ I ] f
G A B et R e S

opeg%%§£%£W%‘é@d€¥¥“5§¥ti%%?pe W th opened top and bottom

an insulation ring having a hollow rectangular prism shape
with top and bottom openings;

a diaphragm having a rectangular shape with a rectangular
membrane at a center portion, the diaphragm being insertable in
_the insulation ring;

a conductive ring having a rectangular shape with a
rectangular opening at a center portion; and

a PCB having a rectangular shape with a sound hole at a
center portion, the PCB having one side on which a component is.
mounted and the other side from which a terminal is protruded,
the PCB being electrically connected with the diaphragm through
the conductive ring when assembled,

wherein the metal ring, the backplate, the spacer, the
. insulation ring, the diaphragm, the conductive ring, and the
PCB are sequentially disposed in the case, and the case is

curled at the opening.
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a PCB having a rectangul ar shape with a sound hol e at
a center portion, the PCB having one side on which a
conmponent is nounted and the other side fromwhich a
termnal is protruded, the PCB being electrically
connected with the diaphragmthrough the conductive
| ayer of the integrated base when assenbl ed, wherein
the netal ring, the backplate, the spacer, the shield
8. rifhg shefdcaphoagm pddmmlilntlegrigieed daserndary, madttbptene of
PCB are sequentially disposed in the case, and the
clah@se, | Shetdliheddied héropernbgs bk Jhecsunfiage eveidnts of
par al | el epi ped condenser m crophone of claim 10,
the W@k dhenimiahoplbated e¢endussive |ayer includes
patterns fornmed on top and bottom ends of the
nonconductive ring, and the nonconductive ring
i ncludes a through hole or a via hole to electrically
copnec a s&qgﬁ ther: 2. Jpagmg
> parallé?gg%%gdh%gﬁ enser #%g% 6 g%ecg% C af%?ﬁ%? ne of
erein or of- rectangul ar el enments of
Cla%ﬁevﬁon g%gginni%g%%%g%i éﬁé ?gﬁndggﬁégﬁféﬁhémgﬁp &8&8 are

. . mount_ paral | el epi ped condenser m crophone of _ claim,
ot QUGG o St S°0F “TRE CORGerSETITH oF offfoné aréferent
i nt erchangeable with correspondi ng el enents of a

Shapfitferent shape. 28

10. A surface mount parallelepiped condenser microphone,
comprising:

a case having a rectangular box shape with an opening; a
metal ring insertable into the case;

a backplate having a circular shape with a sound hole; a
spacer having thin ring shape;

a nonconductive shield ring:;

a diaphragm having a circular shape and being inserted in
the shield ring;

an integrated base ring inciuding a nonconductive ring and
a metal-plated conductive layer formed on a predetermined
surface of the nonconductive ring, the nonconductive ring
having a hollow cylindrical shape with opened top and bottom;

and
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14. A surface nount parall el epi ped condenser
m cr ophone, conprising: a case having a rectangul ar
box shape with an opening; a netal ring having a
rectangul ar shape with a rectangular opening at a
center portion, the netal ring being insertable into
the case; a backplate having a rectangul ar shape wth
a sound hol e; a spacer having a rectangul ar shape with
a 4 eeCAngekang eperddigiratularcestiagre p@ith 08; saund hole at a
nonconductive shield ring having a rectangul ar shape
centét hh@rviest,angid ACHOPRRIING @hea sGaat ©h ROAEHOR; cBmponent is
di aphragm havi ng a rectangul ar shape with a

mou©d gl Bie SERBF aBEJAt F Ak eRhEEN PO EkPRinkDeis protruded,
di aphragm being inserted in the nonconductive shied

the Pd¥ aspanliedi1 130 ddM-eghaked i Rase nel ﬁgabﬂg!aagi Brough
a nonconductive ring and a netal -pl ated conductive

the |&¥rﬁfucftcirv@qa%_rao@r t%ﬂgt ?ﬁ%gﬁ%‘teé %:;@é:eﬂlpgn téréeaembled,

nonconducti ve ri ng, e nonconductive ring having a -

h%ﬂe%irnecgﬁggg%ga&prLf%?h%ﬁ)}% %é%ﬁf)&?tnerefg 'i:gg taﬁrjxladaacer, the

bottom an aving®a rectangular” sHape Wi

. sound, hole_at a._center portian, the PCB having one
ni ST §1eBRRoRRnt oE s 8l Hnd Ue DiiHy ond the
PCBSIalgg fsreoqrplevgqtli%ql?/ t&lsr%onsael.dl ?anrtolfger uggg’e, and the case is

curled at the opening.

1i. The surface mount parallelepiped condenser microphone of
claim 10, wherein the metal-plated conductive layer includes
patterns formed on top and bottom ends of the nonconductive
ring, and the nonconductive ring includes a through hole or a

via hole to electrically connect the patterns each other.

12. The surface mount parallelepiped condenser microphone of
claim 10, wherein edges or corners of rectangular elements of

the condenser microphone are rounded.

13. The surface mount parallelepiped condenser microphone of
claim 10, wherein elements of the condenser microphone -are
interchangeable with corresponding elements of a different

shape.
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29 the PCB being electrically connected with the
di aphragm t hrough the conductive |ayer of the
i nt egrated base when assenbl ed, wherein the netal
ring, the backplate, the spacer, the shield ring, the
di aphragm the integrated base ring, and the PCB are
sequentially disposed in the case, and the case is
curled at the opening. 15. The surface nount
par al | el epi ped condenser m crophone of claim 14,
wherein the netal -pl ated conductive | ayer includes
14. patt esnsfdoe nedoantt opaandlbatpopeendsoatiechher microphone,
nonconductive ring, and the nonconductive ring
compriditoles a through hole or a via hole to electrically
connect the patterns each other. 16. The surface nount

pad add ol epivaery condersaquiber BPROVRaPE witidn Ibening;
wherei n edges or corners of rectangul ar el enents of

the gondenssly MLraRhone A& deuRdednabe wihe surkdtangular
nount paralléieplpe condenser  m crophone of claim

opertthg WRET & N géﬁ\‘fmf‘%ﬁrﬁ’{oﬂ,hetﬁgn%r{% r Mg °BE$H§ h&ertable

I nt'er changea corresponding el ements o
intdifferent,. shape. 18. A surface nount parall el epi ped
condenser ‘mi crophone, conprising: 30

a backplate having a rectangular shape with a sound hole;

a spacer having a rectangular shape with a rectangular
opening at a center portion;

a nonconductive shield ring having a rectangular shape
with a rectangular opening at a center portion;

a diaphragm having a rectangular shape with a rectangular
membrane at a center portion, the diaphragm being inserted in
the nonconductive shied ring when assembled;

an integrated base ring including a nonconductive ring and
a metal-plated conductive layer formed on &a predetermined
surface of the nonconductive ring, the nonconductive ring
“having a hollow rectangular prism shape with opened top and
bottom; and

a PCB having a rectangular shape with a séund hole at a
center portion, the PCB having one side on which a component is

mounted and the other side from which a terminal is protruded,
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e a case having a rectangul ar box shape
Wi th an opening; a nmetal ring having a rectangul ar
shape with a circular opening at a center portion,
the nmetal ring being insertable into the case; a
backpl ate having a circular shape with a sound hole; a
spacer having a rectangular shape with a circul ar
opening at a center portion; a nonconductive shield
the rP@R avihoe berecicaidyl aromiiagied witth fheectigpfubam through
opening at a center portion; a diaphragm having a
the remidngulvar lshape ofii theaioikegubhbed besdrdmn atssembled,
center portion, the diaphragmbeing inserted in the
nostoorsiuct tiue sidted r khggwhemeasiseobbbate an thet egraateed  the
base ring including a nonconductive ring and a
shidéme aliphat edecondusi-bym, | ayer frmydmwéted dase ring, and the
predeterm ned surface of the nonconductive ring, the
PCB NQREONSIGtd e 41119 dhaybeHgd a shecidgulaat, Prasdn shapaase is
wi th opened top and bottom and a PCB having a
curl&stangyarshapg W th a sound hole at a center
portion, thé PCB having one side on which a conponent
is mounted and the other side fromwhich a term na
is protruded, the PCB being electrically connected

15.waﬁétQSrggggh&%%gktQ&&%&Helepiped condenser microphone of

claim 14, wherein the metal-plated conductive layer includes
patterns formed on top and bottom ends of the noncenductive
ring, and the nonconductive ring includes a through hole or a

via hole to electrically connect the patterns each other.

l6. The surface mount parallelepiped condenser microphone of
claim 14, wherein edges ¢r corners of rectangular elements of

the condenser microphone are rounded.

17. The surface mount parallelepiped condenser microphone of
claim 14, wherein elements of the condenser microphone are

interchangeable with corresponding elements of a different

shape.
18. A surface mount parallelepiped condenser microphone,
comprising:
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t he conductive layer of the integrated base when
assenbl ed, wherein the netal ring, the backplate, the
spacer, the shield ring, the diaphragm the
integrated base ring, and the 31 PCB are sequentially
di sposed in the case, and the case is «curled at the
openi ng. 19. The surface nount parall el epi ped
condenser m crophone of claim 18, wherein the

med atagd dteadrgprduetitweghayer boncthigies wiEt taer ngpening;
formed on top and bottom ends of the nonconductive
rifgmeddll tthegnansonducd i vecebnAguiae! vtapea Wivmoughcircular
hole or a via hole to electrically connect the

opeiatd €8S scatdhtdhepor2fon, Thensukdac@ MOY being insertable
par al | el epi ped condenser m crophone of claim 18,
intoheteidyedges or corners of rectangul ar el ements of
t he condenser m crophone are rounded. 21. The surface

”Ué”ﬂacﬁﬁﬁaajéee'h%ﬁz‘ﬂﬁﬁd CQF‘LQSBS@EE TheEOPRONE Ofso Gl AiHD) e;

18, wherein el ement's of the condenser m crophone are

I erahangeall e Wt hacoLLERRQNt N9 LB %% 2a  circular

sha

opening at a center portion;

a nonconductive shield ring having a rectangular shape
with a rectangular opening at a center portion;

a diaphragm having a rectangular shape with a c¢ircular
membrane at a center portion, the diaphragm being inserted in
the nonconductive shied ring when assembled;

an integrated base ring including a nonconductive ring and
a metal-plated conductive layer formed on a predetermined
surface o©f the nonconductive ring, the nonconductive ring
having a rectangular prism shape with opened top and bottom:
and

a PCB having a rectangular shape with a sound hole at a
center portion, the PCB having one side on which a component is
mounted and the other side from which a terminal is protruded,
the PCB being electrically connected with the diaphragm through
the conductive layer of thé integrated base when assembled,

wherein the metal ring, the backplate, the spacer, the

shield ring, the diaphragm, the integrated base ring, and the
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PCB are sequentially disposed in the case, and the case 1is

curled at the opening.

12. The surface mount parallielepiped condenser microphone of
claim 18, wherein the metal-plated conductive layer includes
patterns formed on top and bottom ends of the noncenductive
ring, and the nonconductive ring includes a through hole or a

via hole to electrically connect the patterns each other.

20. The surface mount parallelepiped condenser microphone of
claim 18, wherein edges or corners of rectangular elements of

the condenser microphone are rounded.

21. The surface mount parallelepiped condenser microphone of
claim 18, wherein elements of the condenser microphone are
interchangeable with <orresponding elements of a different

shape.
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