PARALLELEPI PED CONDENSER M CROPHONE BACKGROUND OF THE

I NVENTION Field of the invention [0000] The present

invention relates to a condenser m crophone, and nore

particularly, to a parall el epi ped condenser

m crophone in which a sound hole is defined in a

printed circuit board (PCB). Description of the

Rel ated Art [0000] Typical condenser nicrophones

i nclude a voltage bias conponent (electret), a pair

of di aphragm and backplate, and a junction field

ef fect transisi:derElEED °°EB?N§ﬁkr PbrdbafipE agm  and

backpl ate forns a capacitor of W |cﬁ capaci tance

varies in response to sound pressure. The JFET is

used to buffer an output signal. [0000] FIG 1 is a

perspective Vi enccravdRndensgt fgERphene according

to the related@rt. [0000] Referring to FIG 1, a

condenser m crophone 10 includes a cylindrical case

form ng the exterior of the condenser mcrophone. In
Fieldflhef cyihe Mhvadiicaase, a di aphragm having a polar ring

and a nmenbrane, a spacer, a backplate, a nonconductive

(0@l rI'hg- shapezeift r stinvaséion comllRide second basmdenser

and a PCB with two connecting terminals are di sposed.

micrepheu043ng\Wear eropRE | hel 3l worldens epa nd E¥oktwimed rcendenser

. main PCB by using a surface nount technol ogy (SMI), .
mlcr@ﬁ%o%%nh%cymh@h a sound hole is defined in a printed circuit

board {PCB).

Description of the Related Art

[0000] Typical condenser microphones include a voltage bias
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.

[0000] FIG. 1 is a perspective view of a condenser microphone
according to the related art.

[G0O00] Referring to FIG. 1, a condenser microphone 10
includes a cylindrical case forming the exterior of the condenser
microphone. In the cylindrical case, a diaphragm having a polar
ring and & membrane, a spacer, a backplate, a nonconductive and
ring-shaped first base, a conductive second base, and a PCB with

two connecting terminals are disposed.



termnals of the PCB of the condenser m crophone
shoul d be exactly connected with term nals of the
mai n PCB. However, the condenser m crophone is not
suitable for using the SMI because | eading ends of
the connecting termnals are ower than a curl ed
surface of the case. This structure may cause
soldering failure. Specifically, since it is
difficult to check the positions of the termnals
when a plurality of termnals are to be connected one

he 0 a t ches POl ts
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invention is directed to a surfaCe nount

termPed Bd | @lfepicped eomdesISernhal Ceoiet haticrophone should be
substantially obviates one or nore problens due to

exactlyn tatihensed andtili saswani bgest oththratel ated amowever, the
[ 00405] An object of the present. invention is to

condenoyr deiaroshwfiacéesmuont drcdiserfan cesjphpnehe h&MThascause
a sound hole inits PCB and a parall el epi ped shape

leadiny amdeasy dihe econwsctimyi rarmidwrlisngreurifcase rbwm iangcurled
process. [00407] Additional advantages, objects, and

surfaeRit@ff dhofcatre iTSnBitgHchiEe @éys@@uwmwciwmtfallure
in the description which follows and in part wl]|

Specb%b%%lﬁérppsa]rr’éiﬁ itto J{Shélsléfﬁé%}ﬁﬁgtarahﬁ%]ﬁyth%kﬁ’??rltilrf”‘t%é’f the

upon exan1Eat| n of the follo

n
term’r%%lr%e‘ﬂ FF ofh PraceiekYo f’ft ﬁsrmwa\ﬁ%. gﬁe ’Fﬁe%ﬁbfé’d’ﬂ%d one

er advanta of the inventi n_a Sughreallzed

anotlé%la (ﬁ? &H’ljedy WW c es and poor con as abnormally

aligned contacts may be caused.

SUMMARY OF THE INVENTION

[00405] Accordingly, the present invention is directed to a
surface mount. parallelepiped condenser microphone that
substantially obviates cone or more problems due to limitations
and disadvantages of the related art.

[00406] An object o¢f the present. invention is to provide a
surface mount condenser microphone that has a sound hole in its
PCB and a parallelepiped shape for an easy direction finding
during surface mounting process.

[00407] Additional advantages, objects, and features co¢f the
invention will be set forth in 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



structure particularly pointed out in the witten
description and clains hereof as well as the appended
drawi ngs. [00408] To achi eve these objects and ot her
advantages and in accordance 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
rectangul ar box shape with an opening; a netal ring
insertable into the case; a backplate havi ng a

learﬁ%&cf45ﬁ éMtJ} %h%oHQQeanbﬁ ﬁQ38§ g@h {? and cther

rrng snape, an insulation rrng aV|n

advaSYéQQQrb§a£h§h§8@eﬂkigntﬁ@yaﬁg Q%%ﬁ@gbep%ﬁﬁn%%taaned by the
di aphragm faci ng the backplate wth di sposing the

struSP@ELrpattiefeRatMeen iwWher biserhedhknwiNerdNsid &t Qion and
ring; a conductive ring for electrically connecting

claibhbehsh@phragmdila asprdnet egpetdeaudtahongd. (PCB); and a
printed circuit board (PCB) having a rectangul ar
[00&0@Ppe Tbt hchisvendtHealee @ijectcendmed pohérondvhhea®EB and in
havi ng one side on which a conponent is nounted and
accotrthenot heithsitdhe opuxwesdh aft érhm nEdverstigmot rase@mbodied and
wherein the nmetal ring, the backplate, the spacer,
broaghe ideadrabiesh hengint hehdirgphiagnprovitedondugbriece mount
rin and the PCB are sequentially disposed in the
Para%b%ﬁgp%ﬁﬁﬂtﬁﬁﬁ%%%%ﬁﬁsmé9¥@E%P%ﬁrth%C%EQ#ﬁ%g a[G@&@QPaVlng a
IS to be understood that both the foregoing genera
reCt%{%%‘(’:Jr"i”bt P8R SREPEh& B! 1P ﬁ%e‘ajerf%'l | Bd™Gé8dr |r|d’(“|gonlrb‘~fertable

t present nv e.exenpl ar nd expl anat.ory

inco B SFESE N 8&9@&% =bF oPRAATFUP ficr SBABF arAEPan Nof 1t He S0und
hole}ngegééggraﬁa ﬁgthln 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 board (PCB); 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 componént is mounted and the other
side on which a terminal is protruded, 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 c¢pening.

[00409] It is to be understocd that both the foregoing general

description and the following detailed description of the present



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 004101 The

acconpanyi ng drawi ngs, which are included to provide a

further understanding of the invention and are

i ncorporated in and constitute a part of this

application, illustrate enbodinment (s) of the

i nvention and together with the description serve to

explain the principle of the invention. In the

drawi ngs: [00411] FIG 1 is a perspective view of a

condenser m crophone according to the related art;
inve£99§ 2] gﬂ Gbx%mbia? PEI2PE% g!gné£8¥@0fafﬁ are inF nded to

par a | 6] epi pe condlenser M rophone”according to he

provPﬁgsg@ftﬁég”%ﬁﬂfHHaﬁyy%4%%lt%hcﬁn§eh§iaﬁ §§péfﬁgﬁbd.
perspective view of a parallelepiped condenser
m cr ophone according to a first enbodi nent of the
present invention; r004141 FIG 4 is an expl oded
perspecti ve sy QESCRIPIION OFCpipCOSRARIMESSEr
m cr ophone according to a second enbodr nent of the
[oopr@BsenThenventonpan] 004 15dir b ingH, | setaictexpladedincluded to
perspective view of a parall el epi ped condenser
proviier ophofierticenr dinget ot anding d ofenbddd nentvesftitdre and are
present invention; 4 [00416] FIG 6 is a sectiona
incoypeysofd anirassewbl ednsparat el ®pinpett cofidehBés application,
_ m crophone according to the first to third .
illughbolr neRpsdbrerhes brefehhei AvERDLOAD pDO4ALPPekher With the

is an expl oded perspective_ view:of ) )
description serve to explain the principle of the invention. In

the drawings:

[00411] FIG. 1 is a perspective view of a condenser microphone
according to the related art;

[00412] FIG. 2 1s a perspective wview of a parallelepiped
condenser microphone according to the present invention;

[00413] FIG. 3 is an exploded perspective view of a
parallelepiped condenser microphone according to a first
embodiment of the present invention:

[00414] FIG. 4 is an explodéd perspective view of a
parallelepiped condenser microphone according to a second
embodiment of the present invention;

[00415] FIG. 5 1s an exploded perspective view of a
parallelepiped condenser microphone according to a thirxd

embodiment of the present invention;



par al | el epi ped condenser m crophone according to a

fourth enbodi nent of the present invention; [00418]

FIG 8 is an expl oded perspective view of a

par al | el epi ped condenser m crophone according to a

fifth enbodi nent of the present invention; [00419]

FIG 9 is an expl oded perspective view of a

par al | el epi ped condenser m crophone according to a

si xth enbodi nent of the present invention; and

,[00420] FIG 10 is a sectional view of an assenbl ed
[oofféf" | FEp! Ped condenser JOLEIgPhPNe ALkor g A | Nebsenbled

th to sixth enbodi nents of the present inventi

para%ﬂﬁﬁ%ﬁé%gﬁg@' %c?d%h'oN\éE'\Eéé%\J:ciQQﬁ%L the first to

Reference will now be made in detail e preferred
thlr@n®mﬁ%&ﬁﬁﬁﬁtéﬁoﬂfﬁhdﬂﬁ%@%@htlﬁh&@hb@ﬂn exanpl es of
which are illustrated in the acconpanyi ng draw ngs.

[004DDPR22FIEL G 72 iBsa pearspegiliotedvi eyeipertive view of a
par al | el epi ped condenser m crophone according to the
paraplesenipediveadndens¢D04@3¢rfehet« | ngectorflly 2fca a fourth
condenser m crophone (100 - 600), of which conponents
embodieenii spDsBE ipres quer dlnvenépioped case, is to be
nounted on a main PCB by connecting termnals of its
[004%8] 5 FoGt he 8mai bs PCBN Thetrd@sgens ererARadphitne vsew of a
designed to have a parallelepiped shape to easily _
paraéi?bﬁP%?@ﬁcoﬁaéﬁ§€?9ﬁ1cﬁﬁﬁﬁ@ﬁ OnRj t RAFE TGN Pep, & fifth

ch that when nounting the condenser
embodlment of the present i1nvention;

[00419] FIG. 9 1is an exploded ©perspective view of a
parallelepiped condenser microphone according to & sixth
embodiment of the present invention; and
[00420] FIG. 10 is a sectional wview of an assembled
parallelepiped condenser microphone according to the fourth to

sixth embodiments of the present invention.

DETAILED DESCRIPTION OE THE INVENTION

[00421] Reference will now be made in detail to the preferred
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings.

[00422] FIG. 2 1is a perspective view of a paralleliepiped
condenser microphone according to the present invention.

[00423] Referring to FIG. 2, a condenser microphone (100 -
600), of which components are disposed in a parallelepiped case,

is to be mounted on a main PCB by connecting terminals of its PCB



m crophone on the main PCB their termnals can be
connected w thout polarity m smatch and abnor nal
alignnent. Further, the condenser m crophone defines
a sound hole in its PCB instead of its case, such
that the sound hole can be easily aligned with a
sound hol e of the main PCB when nounting the condenser
m crophone on the main PCB. The condenser m crophone
of the present invention may be constructed with
various conponents. The condenser m crophone wll be

d I b full ith f he f.ol | ow
co BESRRL R eyl Lt ot SLET SR d 9.4 B GG e
voca  04GLA L Sy a1 181 o mepopesl Kol crcpnone

witth gﬁé Sodigmnt  of,dhe (pLesepheh NVRBLL P g [ 8%4@6]condenser

erring to FI 3, a condenser m crophone 1

micrbpgbidesd £REt RGY apcROX-riaPedecAs8a192,ca NBEAlconnected
ring 103, a circular backplate 104, a thin and

withéhNgpshapedy SpashtdN6ananabhBsibat koAghinBet 108, Fudther, the
diapﬁragn1110, a conductive ring 112, and a

condérsé angut aspiae 1d4fif&9D4275oUhe nase 102 ihas paBcliosadad of
bottom and an opened top. The netal ring 103 is to be

its casertedchnthhe tasesdlAdt holel eatr bealdasidenmddtgntehle with a
case 102 and the backplate 104.. The backpl ate 104

sound ned Lelest at reetrad Lrp | B4tEe whan opgabiivgf then taydenger microphone
(electret |ayer) coated on the netal plate, and sound

on et e§2l04aPCBThe iTsul &PPEANERPAQ MOB IRAPTE h6IE| oie present

) cylindrical shape with i i
invention may be constructed with wvarious components. The

condenser microphone will be described more fully with reference
to the following six exenmplary embodiments.

[00424] {First Embodiment]

[00425] FIG. 3 1s an exploded perspective view of a
parallelepiped condenser microphone according to a first
embodiment of the present invention.

[00426] Referring to FIG. 3, .a. condenser micrcphone 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.

[00427] The case 102 has a closed bottom and an opened top.
The metal ring 103 1is 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 film layer

6



opened top and bottom The di aphragm 110 i ncludes a
polar ring 110a for an electrical connection with the
conductive ring 112 and a nenbrane 110b capabl e of
vibrating in response to sound pressure. The
conductive ring 112 electrically connects the

di aphragm 110 to the PCB 114 (when assenbl ed). The PCB
114 has one side on which elenments (e.g., IC and
M.CC) are nounted and the other side from which
termnals 116 are protruded. The PCB 114 al so defines

(e1e@c 50K ”P'a ol £ éJa4tlae 3104@-1%1 m[e%gciogidL aEQbOQ#lHEQSiné 004291 104a.

i's an explo perspectiv

The Q@{ﬁlllaec!l%qf DEQngor&dﬁ“Sﬁésméf%ﬂ%% a&?ﬂrﬁiﬂ%atlo @hape with
second enbodi nent of the present invention. [0043

open&ef ebpi BEAt Boltkom. 4, ThCNARMATRGMIAORMRNR 220 2 polar ring
i ncl udes a rectangul ar box-shaped case 202, a

110ar €etrangul @rediiiadal reagheO3ior weeh aogel abnbaekplat @ing 112
204, a rectangul ar spacer 206, a rectangul ar

and janswerdtnagre rihgo 208pahleeotfangid@at idigapie agesgdfseato sound
rectangul ar conductive ring 212, and a rectangul ar PCB

pres@dre. [ 0028¢] chineluwwdsee202imas 14 2cl esedtbiotdolg andnancts the
opened top. The rectangular netal ring 203 defines a

diaplragy| atOopenithg &EBi 144 dehear agoprbdndand MThet #Be 114 has
inserted in the case 202, The backplate 204 includes

one gifgt &P pPiEIE SR 191 m Tayerd MEFELt P& mounted and

er) cqated on the netal plate, and sound hol es
the ?Bﬁﬁr STHE EéEPaW&&FHrt§6§&§?12081éePFﬁe§r°§r€ﬁP€ulaﬁhe PCB

ening.at_its 7 ce rtlon The insulation ring
114 8588100 led 19 SHFEl s

[00428] [Second Embodlment]

[00425] FIG. 4 is an exploded ©perspective view of a
parallelepiped condenser microphone according to a second
embodiment of the present invention.

[00430] 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.

[00431] 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 1is to be inserted in the case 202. The
backplate 204 includes a metal plate, an organic film layer
(electret layer) coated on the metal plate, and sound holes 204a.

The rectangular spacer 206 defines. a circular opening at its



pri sm shape with opened top and bottom The di aphragm
210 includes a polar ring 210a for an electrica
connection with the conductive ring 212 and a
menbrane 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 di aphragm 210 is to be disposed. in the insulation
ring 208 to face with the backplate 204 with

I nterposing the space 206 therebetween. The

centé?c @PQH&?r QﬂﬂggﬁFhM%tlo gr%%é ggg Fectr }{éﬁ“fgctangular

I ng at its c I on,

prlsﬁOQﬁﬁﬁk§ E@ﬁ Q$ cﬁnggl LA P %%%tBﬁB Zlﬁﬁﬁbealaphragm 210

assenbl ed. The PCB 214 has one side on which el enents

incit&e9- a ﬂ)@lé‘ﬂdrl%cﬁiO@rﬁofméWt@ﬂe@i@lcélh%&{rhﬂtﬁirﬁ%lth the
fron1mh|ch termnals 216 are protruded. The PCB 214

cond@tspvéetings2azsanadahaleanzifa. 2100432bablbi Id vibrating in
Enbodi nent] [004331 FIG 5 is an expl oded perspective

respyhew ofoa spandl | etepiped. condenserpdlias ophigre 210a  has  a
according to a third enbodiment of the present

rectamyeld ¥ oshapd04B3dl Reterculmy tapdliGg Ht altonuenser portion.
m crophone 300 includes a rectangul ar box-shaped case

The @ophragreciHhgid dro et glispeisrg 303tha festhngidmrring 208 to
backpl ate 304, a rectangul ar spacer 306, a

facer gittdhgibar PaskPhaton 244ngw30B, Jdl?%‘ﬁit%ﬂglﬂ afthe space 206
di aphragm 310, a rectangul ar conductive ring 312, and

ther%b? & Ehgul a?h®C§e§féngP86E35§°Wtdé’§e 3pDIhas n defines a

osed bottom an ened t The t angu
cirofLfR R S T3 GoPGEY REEFLRA | AHHBLtabe Hosly connects
the diaphragm 210 tc the PCB 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 alsc defines a sound hole 214a.

[00432] [Third Embodiment)

[00433] FIG. 5 is an exploded perspective view - of a
parallelepiped condenser microphone according to a third
empbodiment of the present invention.

[00434] 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 rectangular insulation ring 308, a rectangular diaphragm 310, a
rectangular conductive ring 312, and a rectangular PCB 314.

[00435] The case 302 has a closed bottom and an opened top.

The rectangular metal ring 303 is to be inserted in the case 302



and defines a rectangul ar opening at its center
portion. The backplate 304 includes a netal plate, an
organic filmlayer (electret layer) coated on the
metal plate, and sound hol es 304a. The rectangul ar
spacer 306 defines a rectangul ar opening at its
center portion. The insulation ring 308 has a hol | ow
rectangul ar prismshape with opened top and bottom
The di aphragm 310 is capable of being inserted in the
rectangul ar insulation ring 308, and includes a
rect: ul_ar i g&ggi r.an ;ele | ;
and d%%&ﬂgg éiréﬁﬂéﬁqglig ,ﬁ& afl f%s(%éﬂﬂéy portion. The

connection w e conductive ring 312 and a nenbrane

backglPhe capablg-phqayi brzat {h8gai N J18RONSEnt BreRAMIE film layer
pressure. The rectangular conductive ring 312 defines

(eledt FEEt BNGIH AIC IR G &he hkSatepletepPosihd Ofburdtholes 304a.
el ectrically connects the diaphragm 310 to the PCB

The 3&4twhgnl assephted. 3ThedBEBnd34ahascanagaiide epewiingh at its
el ements (e.g., IC and MLCC) are nounted and the ot her
centsr deconiomhi cthd emmuialts o316iage306r hed. a Thel RGB B3ddtangular
al so defines a sound hole 314a. [00436] [Assenbly of _
prismhehfpestwittd tdpenkdenborli radt HPOLLO0437]) T Gligphsagm 310 is
sectional view of an assenbled parallelepiped .
capalpbpdehdesing cresicmsl decéhgi Hgctanghéar| tR3utdtiemiting 308,
enbaodi ments of the present .invention, in which i
and igrgrEfde @ ndRECaRIURTt RO sF1RMbSdPReNtO%r 8Rorfiipctrical
resented for clarity, 00438%,Ref rein o FIG 6, a
conn B eho o1 i GFEBRGIRITEE0 7 SHHYS | il a drebaTOFRRg 3106
ca a1?3, a ba&épl Hg 104, a spa%%re10§ aQouinSU|§%ééﬁke The

PaRifg ﬂ%s, Por'dd rimg 110874 nen%rane 49 0Pt S '
rect%xgaggfg%?ch%cﬁﬁé@i\;e]'zri@dsz P%i]rileéls | tPe@taSrpd{ﬁ%?oclp?ening 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 314a.

[00436] [Assembly of the first to third embodiments]

[00437] FIG. 6 is a sectional view of an assempbled
parallelepiped condenser microphone according to the first to
third embodiments of the present invention, in which reference
numerals of the first embodiment are only presented for clarity.

[00438] Referring fto FIG. €&, a condenser microphone (100 -
300) includes a metal ring 103, a backplate 104, a spacer 106, an

insulation ring 108, a polar ring 1l0a, a membrane 110k, a

conductive ring 112, and a& PCB 114 with a sound hole 1l4a, which



9 are sequentially disposed in a rectangul ar case 102.
After the disposing, top of the case 102 is curl ed.
1004391 Terminals 116 of the PCB 114 are protruded
fromthe curled surface of the case 102, such that
surface nounting process can be easily carried out to
mount the condenser m crophone (100 - 300) on a main
PCB such as a main PCB of a cellular phone. The
termnals 116 may be a vdd termnal, a ground

term nal and so on. [00440] In the first to third

mbodi I
oxe SPIBRLERL B S25REH Sy SlpCiaeasBlgl gt ampubososl cmain: cne
| An t t ed
ciso U108 O ST comempence, o gt

I00§§5?3|§E9ﬁ1n£ﬂgEIh6 Y appdi bEBr 114N & protruded from the
og-to-digital converter. Also, the IC of the PCB

curl88Y NE-APBRK Cahé Ontaxpechbbs isi@yr ahed ehreskd mounting
(ASIC) with a JFET, an anplifier, and an anal og-to-

procdigi t@n caswerdarily 0@44LlieBheocaper abi onowit t hehe condenser
condenser m crophone of the first to third

micrepiockk NEMD8 w |J0Tiotobeadesdn bR 0425 Hddraind BND of a
powers are applied to the termnals 116 through

cellubami paloseof aThei ntR@B.nallser & 0r @ayThee manbidthet&t@bnal, a
is electrically connected with the PCB 114 through

groupfetewndurt iad 39 m@-112 and polar ring 110a, and the

backplate 104 is electrically connected wth the PCB
[00&1%]th;auéﬁetﬁérégsgo1ggquoembodlments, 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 transistor
(JFET), an amplifier, or an analog-to-digital converter. Also,
the IC of the PCB may be an application-specific integrated
clrcuit (ASIC) with a JFET, an amplifier, and an analog-to-
digital converter.

[00441] The operation of the condenser microphone of the first
to third embodiments will not be described.

[00442] Vad and GND powers are applied tce the terminals 116
through terminals of a main PCB., Therefore, The membrane 110b is
electrically connected with the PCB 114 through the conductive
ring 112 and polar ring 110a, and the ©backplate 104 is

electrically connected with the PCB 114 through the case 102.

10



[00443] CQutside sound enters inside of the condenser
m cr ophone through the sound hole 114a of the PCB 114
and then reaches the nmenbrane 110b. [00444] The
menbrane 110b vibrates in response to the sound
pressure, changing the distance between the nenbrane
110b and the backplate 104. This di stance change
causes variation of capacitance of the nenbrane 110b
and the backpl ate 104, such that electrical signa
proportional to the sound pressure can be produced.

[OOJ%E? %Ekghﬁél Sé .i %n&% an1%ﬁ§§hé‘3 %&e IE%Qf téghdenser

where the sig is anp outputte
mlcr%?HQHthBPSu EeEan%bﬁnal@olEOQ%%g &f*%ﬁéhPCB 114, and then
nmbodi ment ?00446 FI'G I's an expl oded perspective

reacNE W 104 ﬁhmﬁ&ﬁﬁﬂlﬁigﬁy ped condenser m cr ophone
according to a fourth enbodi nent of the present

[oo2awpent TaB. HM4bhle Ref@s rivDBréved| Gn mepPrdensSeihe sound
m crophone 400 includes a rectangul ar box-shaped case
presd02e, acimei@ing itlg 03 taamceCcbetuban baAckpémbeadd4]l 1@ and the
thin and ring-shaped spacer 406, a shield ring 408, a
backgiaphr agpd 410, @nisnteégsadmck baswangang hljesandvariation of
rectangul ar PCB 414. [00448] The case 402 has a cl osed
capapbiaes anll Hre TEFnAseall 10kbngndo8hpsbaakelatd| B04 nterch that

the case backpl ate 404 includes a netal | ate, an
EleCBF@%ﬁlC qﬁgggédtgﬁopggglqmﬁ; to the sound pressure can be

produced. The electrical signal is transmitted to the IC of the
PCB where the signal is amplified and outputted through the
terminals 116.

[00445] [Fourth Embodiment]

[00446] FIG. 7 1s an exploded perspective view of a
parallelepiped condenser microphone according to a fourth
embodiment of the present invention.

[00447] 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.

[00448] 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 metai.plate, and scund holes 404a.

The shield ring 408 is provided for insulating the diaphragm 410
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filmayer (electret layer) coated on the netal plate,
and sound hol es 404a. The shield ring 408 is provided
for insulating the diaphragm 410 11 to be inserted
therein. The integrated base ring 412 includes a

hol | ow cyl i ndrical nonconductive ring 412a with opened
top and bottom and a conductive |ayer 412b of netal
plate forned both ends and inside surface of the
nonconductive ring 412a for electrically connecting
the di aphragm 410 to the PCB 414. The di aphragm 410

to bkN¢hydesead PREAEIKI ngTﬂéoﬁnéggrﬂb@I&Cgéiﬁﬁ{gd 4a12 includes a

connection with the conductive layer 412b an

hollBReranad4ieb: erpabhauetivekbrakigngixzy respeNsgeh8d top and
sound pressure. The PCB 414 has one side on ich

bottehenmaAts a( exdhdudt@vand MGC) 4mae spuntedl pndteh&ormed both
ot her side on which termnals 416 are forned. The PCB

ends4lahdl sosdeki nesriasound hahe 4ddwcofddflvelheiagt edl2a for
di aneter of the conductive |ayer 412b is smaller that

electhatabiyt hennoncomgutheveirphgadt2d10ditst itriot | jCBedh4.  The
in FIG 10) to prevent an el ectrical connection with

diaphpedasd Uo2nclygesi m eqrodicad base r4Hip 4X¥2rmagnbeelectrical
forpmed using a PCB fabrijcation technol ogy. The

CONNeqE &yf at'edlbdde rFeRfuaRi tonbfrres 41RE falittt foAsmprane 410b

| ated art bases, nonconductive base and

t
Capa%ggdégtv%%%%%g Thel FRAREBTRIUE i SR RF PB4 Sray e £CB 414
bstr, ., Qf , in, PVC h
nas BRS SiB0 Gl i et SRR ortii1 vEC] APty MHESh gy peunted
and EHE”%%&%Q.ggyaté%)éﬁ§éﬁx%éfﬁﬂﬁgf§ &thQFe formed. The PCB

nonconducti ve ri ng excep on
414 alsoc defines a sound hole 414a.

[0000] The outer diameter of the conductive layer 412b 1is
smaller that that of the nonconductive ring 412a (distinctly seen
in FIG. 10) to prevent an electrical connection with the case 402.
The 1integrated base ring 412 méy be formed using a PCB
fabrication techneclogy. 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 epoxry, resin, PVC or the like.

[0000] Further, the conductive 1layer 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 may be formed in the nonconductive ring 412a to
electrically connect them. -

[0000] [Fifth Embodiment]
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the inside surface of the nonconductive ring 412a, and
a through or via hole may be fornmed in the
nonconductive ring 412a to electrically connect them
[0000] [Fifth Enmbodiment] 12 [00452] FIG 8 is an

expl oded perspective view of a parall el epiped
condenser m crophone according to a fifth enbodi nent
of the present invention. [00453] Referring to FIG 8,
a condenser m crophone 500 includes a rectangul ar
box- shaped case 502, a rectangular netal ring 503, a

k
[o04£4f angylar hackpl at §n50;bxé%§fd%§t ag%ﬂaaﬁﬁéeu a%er \%géim of a

a rectangular shreld rin r r di aphragm

paraPlO1eBipdeCt aBgULAL L Nt egabefohase Jddgald an as;  fiftn
rectangul ar PCB 514. [00454] The case 502 has a cl osed

embo@0h& M ANGL AN aRened tieRentibg.rectangul ar netal ring
503 is to be inserted in the case 502 and defines a

[004%%T angukarrOpgni g arI@. cedf era pocdénddnsehhe microphone 500

backpl ate 504 1 ncludes a netal plate, an organic film

inclbdyera (ekeahpelalkapek)sbapteédcanet h@2petalrqultatrguland metal
sound hol es 504a. The rectangul ar spacer 506 defi nes

ringaSPect angathenopknr ngaekpateemMer poredamgulle sipagled 506,
ring 508 is provided for insulating the diaphragm510

a regcgapguilasertideichey 8i®. SThe ianteeptanairasediaphrpr®12510, a
i ncl udes a hol | ow rectangul ar prism shaped

rECtﬁ%%%b%ﬂu%%ﬁ%&?aqqu?@§fZélﬂﬂtﬁlgpeﬁéa fopeamPPotaoCE S14.
and a netal -plated conductive |ayer 512b fornmed bot

[00338% afBei féicde Wh 1ARR 8f AlReh ARG VePi ﬁ@engd top.
The ?%gé‘arfzé’{l&?”rﬁ‘eegﬂ nJ_glrgghe5(§H aipshrtaogrgeslionserted 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 is provided for insulating
the diaphragm 510 to be inserted therein. The integrated base
ring 512 includes a hollow rectangular prism shaped nonconductive
ring 5l2a with opened top and bottom, and a metal-plated
conductive layer 512b formed both ends and inside surface of the
nonconductive ring 512a for connecting the diaphragm 510
electrically to the PCB 514. The diaphragm 510 includes a
rectangular polar ring 510a for an electrical connection with the
conductive layer 512b and a membrane -510b capable of vibrating in
response to sound pressure. The PCB 514 has one side on which

elements (e.g., IC and MLCC) are mounted and the other side on
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electrically to the PCB 514. The di aphragm 510
i ncludes a rectangular polar ring 510a for an
el ectrical connection with the conductive |ayer 512b
and a nenbrane-510b capable of vibrating in response
to sound pressure. The PCB 514 has one side on which
el emrents (e.g., IC and M.CC) are nounted and the other
side on 13 which term nals 516 are fornmed. The PCB 514
al so defines a sound hole 514a therein. [004551 The
outer dianeter of the conductive layer 512b is
tethat, non d [ r 512
whlcinyg {%%#95?%2%. f%ﬁﬁ%ﬁ 10?8?058%e§g%t£g%0 nes a sound
holeegﬁggrﬁﬁggeﬁpnnectlon with the case 502. The
i ntegrated base ring 512 may be fornmed using a PCB
(0049 | cahbomRGhngl 9g¥te @ fi NERIT abedubaseer iNG/S12512 is
conbines the functions of the related art bases,
smal DEACORERICEH e dxa&elearm@nc@@ad@@&werbage512'£e(dlstmctly seen
nonconductive ring 512a may be a substrate nade of
in FDEasBO epoxX\prawesith.anPéCeat riball ckenef 00456§1i Hurthergase 502.
the conductive | ayer 512b may be formed on the top
The andteéotdomd endssof tivey ndricOndest | vee r i fgrnislPa wdcgpt & PCB
on the inside surface of the nonconductive ring 512a,
fabrapdt bon hkeaghologyvi a Thel el meggitrtdcripeske i ningie 512 combines
'nonconductive ring 512a to electrically connect
the fRBRLiPDOATT] Rﬁﬁ>&?ﬂ%ﬁ%%d?ﬁ%n??SF904§9PCPPGPC91V§ &yse and
| oded erspectlve view of a parallelepip
Cond%ﬁjd%%s‘%‘? i cr DphoRe RGN o R s1ddh maéh‘&%fdualfreﬁ*ﬂb&"trate

f%é"‘%gggyﬂl¥§gyﬂlong or the like.

made of

[00456] 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.

[00457] [Sixth Embodiment)

[00458] FIG. 9 1is an exploded ©perspective view of =&
parallelepiped condenser microphcne according to a sixth
embodiment of the present invention.

[00459] Referring to FIG. 8, a condenser microphone 600
includes a rectangular box-shaped case 602, a rectangular metal
ring 603, a rectangular backplate 604, a rectangular spacer 606,

a rectangular shield ring 608, a iéctangular diaphragm 610, a

rectangular integrated base ring €l2, and a rectangular PCB 614.
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[00459] Referring to FIG 8, a condenser m crophone
600 includes a rectangul ar box-shaped case 602, a
rectangul ar metal 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
integrated base ring 612, and a rectangul ar PCB 614.
14 [00460] The case 602 has a cl osed bottom and an
opened top. The rectangular netal ring 603 is to be
inserted in the case 602 and defines a circul ar

[ooEQ€f'n@h%td%§§aé§? °rt'°%1égga o) 9$P|a£§66gﬁ opened top.

udes a netal e, an organlc n1|aye

The % i:@&ﬁ%@iaia&{ CPﬂ‘igede H“et&%@':erg%ﬁﬁd and SN se 602

O4a e rectangul ar” spacer I nés a

and CAEEMA QpeRiinguin -2 658 ehg R LiONcIRQ M eghapgyYhar  Tne
shield ring 608 defines a rectangular opening at a

backSEater quart igp1hQssi suhating gihe «Ji aphr aggH64Q¢ Weedn layer
t he di aphragm 610 is inserted therein. The 1 ntegrated

(elebaser ridger blbdmel udesha methangubae, pahemshapathbles 604a.
nonconductive ring 612a wth a circul ar opening
The thet&tdulbughspand &0tetdalfipkeat edcicontlact byenlmyein a center
612b fornmed top and bottom ends and inside surface of
portihe. nofbendecttiavgulpng sB12adf gringl &OBr ideellings a rectangular
connecting the diaphragm 610 to the PCB 614. The
opengnapht sy FLC 1 melafdes dorednangarangpbhardidpiyr 10610 when
with a circular opening for an electrical connection
the Wﬁﬁh¥ﬁ%‘“cé%%lub§| ¥esriRd BVaogeirthe Thi abMrefym e base ring

i.ncludes a nmenbrane 610b capabl e of vibrating

612 Fadlsies fo S SAHOHT B BEESTTREPER GOPIRRSIGHE TS qéns 6122
w1thth8 okﬁgfuikggeakén e g there%%rouggxz are nDunte éﬁlplated

conductive layer 612b formed top and bottom ends and inside
surface of the nonconductive ring 612a for electrically
connecting the diaphragm 610 to thé‘PCB 614. The diaphragm 610
includes a rectangular polar ring 610a with a circular opening
for an electrical connection with the conductive layer 612b. The
diaphragm 610 also includes a membrane 610b capable of vibrating
in response to sound pressure. The PCB 614 has one side on which
elements (e.g., IC and MLCC) are mounted and the other side on
which terminals 616 are formed. The PCB 614 also defines a sound
hole 6l4a.

[C046l1] The outer diameter of the conductive layer 612b is
smaller that that of the nonconducti%e ring 6l12a (distinctly seen
in FIG. 10) to prevent an electrical connection with the case 602.

The integrated base ring 612 may be formed wusing a PCB
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which termnals 616 are formed. The PCB 614 al so
defines a sound hole 614a. [00461] The outer dianeter
of the conductive layer 612b is snmaller that that of
t he nonconductive ring 612a (distinctly seen in FIG
10) to prevent an electrical connection with the case
602. The integrated base ring 612 may be fornmed using
a PCB 15 fabrication technol ogy. The integrated base
ring 612 conbines the functions of the related art
bases, nonconductive base and conductive base. The

- uet.| ' 61 e .. npdeof
tob SPOEEOTUCLINROTLRD. CLTL o L AP RS o5y BB combines
the Eﬂ%cQQBQECEEVthﬁyfél@égp PRy BesEQr medeBndhReiv8Pbase and
and bottom ends of the nonconductive ring 612a except

cond@BtithepiHs| deTgdr hasCodudthieronGRNAdictd ey iy Hlddbstrate
and a through or via hole nay be fornmed inthe

made NOACHNIBIS tepvexf | N Hhlapvg oel eakriigrkly connect them
[00463] [Assenbly of the first ‘tto third enbodi nent s]
[004€@DU64FuFLEer]10 the acebidtonal Vaesw okblabh assentd edormed on
par al | el epi ped condenser m crophone according to the
the fopréhdtbotspmt bnésbodi neat sondondiecpires aning rileht ieomept on
in which reference nunerals of the fourth enbodi nent
the jpaienl yupfesentedthiorneteendyct {30465]9 RelfZe.riang ta through
FIG 10, a condenser m _crophone (400 - 600) includes a
or Wahwhan@a&oéoe fezERpl dt'e 2D8 WAKCSGURE LRG| esing 612a to
4a, a spacer 406 an shield ring 408, a polar ring
eleczib%?l%y #ﬁﬂﬁﬁ b, an integrated base ring 412 (a

[ooEQQfO”?H%Eemﬁly'QP the first to third embediments)

[00464] F1G. 10 is a sectional view of an assembled
parallelepiped condenser microphone according to the fourth to
sixth embodiments of the present iqvention, in which reference
numerals of the fourth embodiment are only presented for clarity.

[00465] Referring to FIG. 10, a condenser microphone (400 -
600) includes a metal ring 403, a backplate 404 with sound holes
404a, a spacer 406, an shield ring 408, a polar ring 410a, a
membrane 410b, an integrated base ring 412 (a nonconductive ring
and a conductive layer 412b), and a PCB 414 with a sound hole
4l14a, which are segquentially disposed in a rectangular case 402,
After the disposing, top end of the case 402 is curled.

[00466] 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 out to mount the condenser

microphone (400 - 600) on a main PCB such as a main PCB of a
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and a conductive layer 412b), and a PCB 414 with a
sound hol e 414a, which are sequentially disposed in a
rectangul ar case 402. After the disposing, top end of
the case 402 is curled. [00466] Term nals 416 of the
PCB 414 are protruded fromthe curled surface of the
case 402, such that surface nounting process can be
easily carried out to nmount the condenser m crophone
(400 - 600) on a main PCB such as a main PCB of a 16
cel lul ar phone. The termi nals 416 may be a Vdd

cell\%\fgfn E:%'onea.‘, grgund dglimnal 20 &Qyorbe[go“\ﬁ:?cil %Qrﬁlhﬁal, a
ourt 0]

to sixth enbodi nents, corners or edges

grouh@ctangil ar glemmnts, of the condenser mcrophone can
be rounded for manufacturing or assenbling

[oo£ONVeNnignGde Abddlerdftot BexPEBefiB¥abReRt IFEEoraBrs or edges
anplifier, or an analog-to-digital converter. Al so,

of tdecdgnafant helRoBniBy b€ athASlGndichizead JhkEdropBtne can be
anplifier, and an anal og-to-digital converter. [00468]
roundée oOper atanotactkut hegc ordesemitiicno plwoneroferfoeur t hAb 0 IC of
si xth enbodi nents will not be described. [00469] Vdd
the H9® GNLy pbwers AFBT appni eznpbi fiwrt eoni gal sagdBog-to-digital
through termnals of a main PCB. Therefore, The
conveaphd¥ anehl430b tRe éfeefritbal PEBcoadebeed@nWSH Ct ke thCR JFET,
414 t hrough the conductive .Ia¥er 412b and polar ring
an amgbifighd 3k PadY5 Q% too4ipdtad| eeRYRERFFY connected
mﬁ%ﬂ the PCB 414 through the case 402. [00470 ngggde
[0046%ha &RfePBerALigR Of the CORRMIRT ™ of fourth to
thégggy.the souﬁg‘hole 414a of Ehg PCB 414 and then
1 ea.

sixth ments wi not be descri

[00469] Vdd and GND powers are applied to the terminals 416
through terminals of a main PCB. Therefore, The membrane 410b is
electrically connected with the PCB 414 through the conductive
layer 412b and polar ring 410a, and the backplate 404 1is
electrically connected with the PCB 414 through the case 402.

[00470] Qutside sound enters inside of the condenser
microphone through the sound hole 414a of the PCB 414 and then
reaches the membrane 410b. Also, outside sound enters inside of
the condenser microphone through the sound hole 404a and then
reaches the membrane 410b.

[00471] The membrane 410b vibrates in response to the sound
pressure, changing the distance betQéen the membrane 410b and the
backplate 404, This distance change causes the capacitance of
the membrane 410b and the backplate 404 to wvary, such that

electrical signal proportional to the sound pressure can be
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reaches the nmenbrane 410b. Al so, outside sound enters
i nside of the condenser m crophone through the sound
hol e 404a and then reaches the nmenbrane 410b. [00471]
The nmenbrane 410b vibrates in response to the sound
pressure, changing the distance between the nenbrane
410b and the backplate 404. This di stance change
causes the capacitance of the nmenbrane 410b and the
backpl ate 404 to vary, such that electrical signa
proportional to the sound pressure can be 17 produced
el [ ansm ICiofe t
prodi s o OFAE  EE e AN S S R egTe T of b
PCB We%ghtﬁg'e g%ram nﬁgs azl‘@lﬂl%(gpoliné\s diﬁ:%ﬁft't@%ld @QQH@gh the
t he par al Ieleplped condenser m crophone of
termPh£BEM 14 Nvention i s designed such that nDuntlng
direction of the condenser nicrophone can be easily
[oomdect gd dukiskg isubfl ac@oreynt ivhg prcess Qfedif®ad  condenser
condenser m crophone. Therefore, termnals of a main
micr®Borand dihe drer mmalsentof ihkencoadenser dresi@phdneswdan that
be exactly connected one another wthout polarity
mounpisgratidh egd cabnof miheal ¢gmearder [ Q000¢phonei Idarbebe easily
apparent to those skilled in the art that wvarious
detequellf i darions awdface i ardwnsican hearsde i9f t Hde condenser
~ present invention. Thus, it is intended that the _
micrepermt | ThAEMEGR corerdnadfeofipdi Fréat PeRsaRmhdthe terminals
variations of this invention provided the cone
of thet APRAERECECHPT FRIMHe Spehtftl et 2T ot et ¢4Rs (one another

with§3¥'§§ﬂ§¥§€§ mismatch and abnormal alignment.

[0000] It will be apparent to those skilled in the art that
varicus modifications and variatioqd can be made in the present
invention. Thus, it is intended that the present invention covers
the modifications and variations of this invention provided they
come within the scope of the appended <c¢laims and their

equivalents,
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18 What is clainmed is: 1. A surface nount

par al | el epi ped condenser m crophone, conprising. 5 a

case having a rectangul ar box shape with an opening; a

nmetal ring insertable into the case; a backplate

having a circular shape with a sound hole; a spacer

having a thin ring shape; an insulation ring having a

holl ow cylindrical shape with 10 top and bottom

openi ngs; a di aphragm facing the backplate with

di sposi ng the spacer therebetween when inserted in
Whatthe ¢hximed idgsr ring; a conductive ring; and a printed

circuit board (PCB) having a rectangul ar shape 15

with a sound hole at a center portion, the PCB having

one side on_which a conponent is nmounted and the

ot her &i gerfpem IRWH aParet hehalPiped pcorfgacgr thecrophone,

PCB. being electrically connected with the di aphragm
COMPY¥RY HUYh the conductive ring when assenbl ed, wherein

the netal ring, the backplate, the spacer, the 20
| DSEASE (B TTRE TR AFOARraBRT PRAPEONHLL VRSS!

d the, PCB ti.all ' dinth ,
SRh405 RO ARFHN LAY Aponared 1 (he cae,
n?”@éc)?faaé_é ?Jgae{?ﬂn%e% CQRAERSer SHLELORNORCs &8und nole;
conpri sing:

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.

2. A surface mount parallelepiped condenser microphone,

comprising:
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15

20

a case having a rectangul ar box shape wth an openi ng;
a netal ring having a rectangul ar shape with a
circular opening at a center portion, the netal ring
being insertable in the case; 5 a backplate having a
rectangul ar shape with a sound hole; a spacer having a
rectangul ar shape with a circular opening at a center
portion; an insulation ring having a holl ow
rectangul ar prismshape wth top and bottom openi ngs;
10 a di aphragm havi ng a rectangul ar shape with a
CLr r enpr.a ter.p on, . t.he di ]
béei(?}ééé?n%ae%ﬁerki%ﬁ%at éﬁlggsgf)gt ?%é}bgi%&ﬁa&goﬁg&u}gﬂ e
Lne\Rayi ng: g T ACLARGUIAT - SBARRGW LD BELECUA & circular
opening at a center portion; and 15 a P havi ng a

openi{€§t AROH! @ensBap@owitBna $adNghehahe r3hqa heG@Rt 8Mmsertable in
portion, the PCB having one side on which a conponent

the t8sejmounted and the other side fromwhich a term na
is protruded, the PCB being electrically connected
W tiha ¢ el O apieraig thirewghngtiiercehdpet wiveh ra ngowierhole;
assenbl ed, 20 wherein the nmetal ring, the backpl ate,
thesspacerhatimy a nsetwdnonl an mhageherdimphragmuldre opening
conductive ring, and the PCB are sequentially

at adieposedoertidie case, and the case is curled at the
opening. 20 3. A surface nmount parall el epi ped
c@%déﬁ§é¥aﬁ1%$th@ﬁePaVing 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;

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

a PCB having a rectangular shape with a scund hole at a
center portion, the PCB having one side on which a componenf 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.bonductive ring, and the PCB
are seguentially disposed in the case, and the case is curled at

the opening.
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conprising: a case having a rectangul ar box shape wth

an opening; a netal ring having a rectangul ar shape

with a rectangular 5 opening at a center portion, the

metal ring being insertable in the case; a backpl ate

havi ng a rectangul ar shape with a sound hole; a spacer

havi ng a rectangul ar shape with a rectangul ar opening

at a center portion; 10 an insulation ring having a

hol | ow rectangul ar prism shape w th top and bottom

openi ngs; a di aphragm having a rectangul ar shape with

a,rectanqul mephr ane orti e .

d?éphr%g%#%g%ﬁg insé??agggaﬁﬁgfgégﬁ?%sﬁ%ﬁ@@gﬁggiH%%cﬁ%?hone’
compfi§PRguctive ring having a rectangul ar shape with a

rectangul ar opening at a center portion; and a PCB

havifge and €A ANY WAt SRANG MoblR 8h8pENFibR! &n abpéning;

center portion, the PCB having one side on mhlgﬂ a

cenpenent risg mavAhgd saantddegotber ssiage fwiam whigdeBangular

termnal is protruded, 20 the PCB being electrically
opentognect ed ceinttlert he rdiaphr agm ttalgh ingheciorducidareable in
ring when assenbl ed, wherein the netal ring, the
the pagkpl ate, the spacer, the insulation ring, the
di aphragm the conductive ring, and the PCB are
segoepkp bty Hwpused Nertehgudaseshand vhehcassournd hole;
curled at 25 the opening. 21

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

an insulation ring having a hollow rectangular prism shape
wlith 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 seguentially disposed in the case, and the case is curled at

the opening.
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4. A surface nmount parall el epi ped condenser
m cr ophone, conprising: case having a rectangul ar

box shape wi th an openi ng; nmetal ring insertable
into the case; 5 a backplate having a circular shape
with a sound hol e; spacer having thin ring shape;

nonconductive shield ring; diaphragm having a
circul ar shape and being inserted in the shield ring;
10 an integrated base ring including a nonconductive
ring and a netal-plated conductive layer formed on a

e £ TR, L P g onere

compyigpnﬁpened top and botton1 and a PCB havi ng a
rectangul ar shape with a sound hole at a 15 center

PLrLd o, nd-hen PGB havinGuare %bgesaap@mf@h 3a G
is munted and the other side fromwhich a term na

I8 PEOLY ugady idetREBebenReg ehectrkeal |y connected
wi th the diaphragmthrough the conductive |ayer of

t hepd aiiepied ath-hase avlenr cassenbhede wher ed nsdines ediad ;
ring, the backplate, the spacer, the 20 shield ring,
t hespghagphriagnnd haiimtréguatedpbase ring, and the PCB
are sequentially disposed in the case, and the case is
carhencatdutthiercopdniedg r3ngA surface nount

paral | el epi ped condenser microphone, 25 conprising: 22
a diaphragm having a circular shape and being inserted in

the shield ring:

an integrated bkase ring including a nonconductive ring and a
metal-plated conductive layer formed on a predetermined surface
of the nenconductive ring, the nconcenductive ring having a hollow
cylindrical 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 electricaliy connected with the diaphragm through
the conductive layer of the integrated base when assembled,

wherein the metal ring, the Dbackplate, the spacer, the
shield ring, the diaphragm, the integrated base ring, and the PCB
are sequentially disposed in the case, and the case is curled at

the opening.

5. A surface mount parallelepiped condenser microphone,

comprising:
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a case having a rectangul ar box shape wth an openi ng;

a netal ring having a rectangul ar shape with a

rectangul ar opening at a center portion, the netal

ring being insertable into the case; 5 a backplate

havi ng a rectangul ar shape with a sound hole; a spacer

havi ng a rectangul ar shape with a rectangul ar opening

at a center portion; a nonconductive shield ring

havi ng a rectangul ar shape with a rectangul ar opening

at a center portion; 10 a di aphragm having a

rec . A rec g [ rane a. .

R T g Ui Th
nongopduct i ue ﬁ%ﬁﬂgr'anqevM%%glgﬁﬁa%n@h%g@ %&:‘hntaegfé’aé%gular
base ring 1 nCluding”a nonconductive ring and a

open B 8kt PA al &tk LOPHIGtione tavehek @i MBIngMH&ing insertable into
predeterm ned surface 15 of the nonconductive ring,

the theepnonconductive ring having a hollow rectangul ar
pri sm shape with opened top and bottom and a PCB
havibagkal 4 e trengiiara skapangut Arassepa8dwhoh ez adownd hole;
center portion, the PCB having one side on which a
conpgrenir | sbavimgntad rend ahlgeletrheshapale wirtbm whiodrctangular
termnal is protruded, 20 the PCB being electrically

opengpnnettadeei tdr tdwertdicaphr agm t hrough the conducti ve
| ayer of the integrated base when assenbl ed, wherein
t AenAREArdy ¢ hETe tHele Whckiplatavinte aspmeranaHashbdne with
ring, the diaphragm the integrated base ring, and the

a reppEIRl KRREMI &Y ¢ Fe8F65eBOFA1PRe case, and the

Cgsgiggh%ggke%a%angzéatiﬁ%é&ﬁgﬂfgk shape with a rectangular
membrane at a center portion, the diéphragm 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 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 1s protruded,
the PCB being electrically connected with the diaphragm through
the conductive layer of the integrated base when assembled,

wherein the metal ring, the backplate, the spacer, the
shield ring, the diaphragm, the integrated base ring, and the PCB
are sequentially disposed in the case, and the case is curled at

the opening.
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23 6. 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 circular 5 opening at a
center portion, the netal ring being insertable into
the case; a backplate having a circular shape with a
sound hol e; a spacer having a rectangul ar shape with a
circular opening at a center portion; 10 a
nonconductive shield ring having a rectangul ar shape
Wét h A rs%%%g!agu'r%urpcpeglaggﬁ?élgﬁf}ggée.rcoﬁggﬁlsgg; lcrophone,
dir aphragm having a rectangul ar -shape with a circular
compPEEDE@ne at a center portion, the di aphragm being
inserted in the nonconductive shied ring when
agsenbl eghiv by ah ddtegiated Bageshhpg iHeh Ugh Ngodning;
nonconductive ring and a netal-plated conductive
| ay &e thar reth@nhavphgde! epatbeflgsusf ac@apef wihth a circular
nonconductive ring, the nonconductive ring having a
opentegtangul @anir aghape whiehmepehedihgpbaimg bixi¢@miable into
and a PCB having a rectangul ar shape with a sound hol e
the as#sas 20 center portion, the PCB having one side on
whi ch a conponent is nounted and the other side from
whi edckp & eri maling aprcgtcyded, shepe PCBhbei gand hole;
electrically connected with the diaphragmthrough the
cOHNERRER Y P P EYRY @fr?%%amgﬁ%%ﬁeﬁQ%P%d§§%%ﬁéﬁHICU1ar opening

assenbl ed, wherein the netal ring, the backplate, the
at asﬁ%%%?? R?ﬁ;lon,

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
of the nonconductive ring, the nonconductive vring 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 the inteqgrated base when assembled,

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

shield ring, the diaphragm, the integrated base ring, and the PCB
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25 shield ring, the diaphragm the integrated base
ring, and the PCB 24 are sequentially disposed in the
case, and the case is curled at the opening. 7. The
surface nount parall el epi ped condenser m crophone 5
of claim4, wherein the netal -plated conductive | ayer
i ncl udes patterns forned on top and bottom ends of the
nonconductive ring, and the nonconductive ring
i ncludes a through hole or a via hole to electrically
connect the patterns each other. 10 8. The surface
are g\%&ém@ﬂ 1 eéf%&&?d copdgnser, éEcraoer“’{hee AeLlal Mped at
rein t & net at'ed con ucti'v ayer” incl udes
the Bpdhekys 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
connect the patterns each other. 15 9. The surface
mpunt pes akhekepe peduaenqrisan elegli @pAoN®ndRh selraimi dsophone
wherein the netal -pl ated conductive | ayer includes
of dpatimery)s dlosreth onhéomeand-pottom endsiuetitrbe layer includes
nonconductive ring, and the nonconductive ring
patténcs ublesued tdwr duggh sl doditoa endshoFeth@0né¢meconductive ring,
el ectrically connect the patterns each other. 10. The .
and thef acecopdinet bee af 1nd et platicormdensmugh dradghente a ofia hole
claim1, wherein edges or corners of rectangul ar
to ebperphtal bf CQWﬂ?QﬁJ%@@h@@FtﬁﬁéﬁoSH@heOEF%rrounded 25
25

8. The surface mount paralléiepiped condenser microphone
of claim 5, 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.

9. The surface mount parallelepiped condenser microphone
of claim 6, wherein the metal-plated conductive layer includes
patterns formed on top and bottom ends of the nonconductive ring,
and the nonconductive ring includeslé through hole or a wvia hole

to electrically connect the patterns each other.
16. The surface mount parallelepiped condenser microphone

of c¢laim 1, wherein edges or corners of rectangular elements of

the condenser microphcne are rounded.
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11. The surface nount parall el epi ped condenser

m crophone of claim2, wherein edges or corners of
rectangul ar el enments of the condenser m crophone are
rounded. 5 12. The surface nount parall el epi ped
condenser m crophone of claim3, wherein edges or
corners of rectangul ar el enents of the condenser

m crophone are rounded. 13. The surface nount

par al | el epi ped condenser m crophone 10 of claim 4,
wherei n edges or corners of rectangul ar el enents of
the copdenser mi.cropnane Are nayded. o G AU fRGE opnone
nount paraFPe Epi ped condenser grgp on T°CTaim B,

of c%%e‘z” %ﬂ Z2iflf ¢ %r Qels @oﬁn%‘i*sa'&“dtaef&t%{@”q%h@ Alements of

hé’con enser crophone are roun

the é&ﬁé@&@eﬁ%r&%ﬁ{cﬁ}lé elepiped eqndenser m crophone of
claim 6, wherein edges or corners of rectangul ar

el ements of the condenser nicrophone are rounded. 20
16. The surface nount parall el epi ped condenser

nmerophienesuetassy mondtofpaaailem epibedb,coMi®igie microphone
el enents of the condenser nicrophone are
of cilater Ghamngeaklie widbescerr espordisng fel mrerdrgyul26G elements of

the condenser microphone are rounded.

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

the condenser microphone are rounded.

i4. The surface mount parallelepiped condenser microphone
of claim 5, wherein edges or corners of rectangular elements of

the condenser microphone are rounded.

15. The surface mount parallelepiped condenser microphone
of claim 6, wherein edges or corners of rectangular elements of

the condenser microphone are rounded,
16. The surface mount parallelepiped condenser microphone

of any one of claims 1 to 6, wherein elemenis of the condenser

microphone are interchangeable with corresponding elements.
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