Description CONDENSER MICROPHONE USING THE CERAMIC PACKAGE WHOSE INSIDE IS
ENCOMPASSED BY METAL OR CONDUCTIVE MATERIALS Technical Field [1] The present
invention reM@309433#denser microphone, and mdre particularly, a condBESEERAMGENMSSfe using a
ceramic package in which an inner wall is surrounded with a metallic or conductive material to ground
electromagnetic waves, thereby reducing an electro static discharge (ESD) effect and an electro
magnetic interference (EMI) effect. Background Art [2] Generally, a microphone refers to a converter
for converting an acoustic energy into an elelyé*géﬁr?ﬁbﬂhe microphone is largely classified into an
electrodynamic microphone and a condenser microphione. [3] The electrodynamic microphone uses an

induced electrom EiNIMENSE RMBGROPHONENGISE NG EHECTERAMEC to a magnet

and a diap ﬁ&t [ M&S j rme il nqving
within the ﬂ%’@ @ﬁﬁﬁsﬁmmm ﬂjn l‘&c)ﬁl force
generated when the coil vibrates dgeyNIITARIITIV PNEUTERERF&ed induced electromotive force
into the electrical signal. Since the electrodynamic microphone has a mechanically strong
characteristic, this &ﬁ@é‘%’vﬁlﬂkbe in poor surroundings. However, since the magnet must be
provided wjit]in the mierprIemMenveitiaiUERAIQ0 Acoiidicisbr srasihihe)aiafeoes patidlaibsponse speed

is slow. [4] The CO@QR&&E&JH]ES@HQE%%@L%@M Wﬂge%%ﬁﬂ%%ﬁér%rﬁi&mr&i@&e
electrodes oppose each oth%,] henc?ne of the plate elec

r ofs Is used as a vibrating plate, the
vibrating plate vibr2tub SRRl Sr B usye Al 0 ERInd lec o nRRI YR BTl Nereby an
accumulated chardedygingsrriestercstatiqdisahenge (BWR)sttest anthambcle i BencHE tcHBIgRE The
condenser micropliBNHE)isffetatively easily miniaturized, the sensitivity is superior, and the response
speed is fast. [5] Aﬁé’&%}rﬂi‘ﬁht’ lqupplied to one of the vibrating plate and the back plate to generate
an electric field in order 1o manufacture the condenser microphone. The power is supplied to the back
plate in a cBventio2inEEH e ASBICTARMAISHEITE © & TRRVGHHE LY TERRE AR PRI FATERr MR rophone
without requiring assegtentaicizmeansy dliee tmigrophener st largelywldstifiedtitocineglyetiodgndmieloped. [6] The
condenser microphgiofpissie Ha glastieheemictipatieaccumulating the charge instead of a bias power

to generatq g static ‘i‘{?ecéﬂe‘ét‘ij%&%na_%% ROYBRSER! ﬁl‘é‘é@Hﬂﬁ{?@eﬁiﬁé@%&%@?‘E&géfﬁl%r%l%%-a” electret

condenser microphone (ECM).”[71A micro_ electro mechanical system (MEMS _technolotgy is used for
integration of a trodynamic ricrophone includes a coil connected to'a magnet and a diaphragm that

can generate a constant magnetic field inside a microphone, the coil moving within the
magnetic field. The electrodynamic microphone measures the induced electromotive
force generated when the coil vibrates due to vibration to convert the measured

induced electromotive force into the electrical signal. Since the electrodynamic
microphone has a mechanically strong characteristic, this can be advantage in poor sur-
roundings. However, since the magnet must be provided within the microphone, minia-
turization is difficult, sensitivity is inferior, and a response speed is slow.

[4] The condenser microphone employs a principle of a condenser wherein two plate
electrodes oppose each other. When one of the plate electrodes is used as a vibrating
plate, the vibrating plate vibrates according to a sound to vary a capacitance of the
condenser whereby an accumulated charge varies. Therefore, a current flows according
to a variation of the sound. The condenser microphone is relatively easily miniaturized,
the sensitivity is superior, and the response speed is fast.

[5] A power must be supplied to one of the vibrating plate and the back plate to generate
an electric field in order to manufacture the condenser microphone. The power is
supplied to the back plate in a conventional condenser microphone. On the other hand,
recently, a condenser microphone without requiring a separate power due to an electret
accumulating the charge was developed.

[6] The condenser microphone uses the electret continuingly accumulating the charge
instead of a bias power to generate a static electric field. The condenser microphone



microdevice. The MEMS technology is a technology in which a micro sensor or an actuator that each
has a diameter of m unit and an electrical-mechanical structure can be manufactured using a micro
machining {3 AM9883#aloying a semiconductor pracess, i.e., an integratidtCaHERAMNSAMIE6e. The
MEMS chip microphone manufactured using the micro machining technique can become
miniaturization, high performance, multifunction, and integration through an ultra-precision micro
machining, thereby improving stability and reliability. [8]Since the MEMS chip microphone
manufactured usingsthetheiclestehdianirg wcledyelctnddnsarivadiprhonetE{Mborocesses a signal, it is
required thptjthe MEAi&loiplebies apfthnads Patkag®IEME) editolbgpa bedl shingegifacanif 4
semiconductor chip, AeyieeR. A ARV ERARRCKAAEIREIAT Ghes! aRitPRasINE Seramic has
non-conductivity, there is a limitation in an electriC or acoustic gspect. Electromagnetic waves
dditionally generdtaBIRS A FTb ot ATREER MY L2 4 FETPaak BRReRIF 0 BHRAPR 8hines. This
refers to an electrdfriagitaetime Yangraigramaehiaing iaehnigugramplering iy erisopdigiatharged from
an object having staticesdeéricityinfeiatiefaiscidtascridqicoTtatiTHMSwhigeniEiSphoaéfetinThe condenser
microphone using Hﬁ&ﬁ@é@ﬁmﬁlgafé%&%ﬁmiﬁmg@éma%étg&ﬂab%sfﬁﬁﬁimms@ﬁ&effeCt occur.

Disclosure of Inventi%n Technical tl?frob{em 91An objl(tact the pres prt invention is to provide a
. I}\)e ormance, multifunction 1nteﬁr on U, anu 3[1')1‘6018101‘1 rmaro . .
condenser microphone using’a ceramic pdckage ifi which an mner wallis surrounded with a metallic or

conductive materidn#shiniign thenehstisipryingitiahig endiehiabilifeducing an ESD effect and an EMI
effect. Teci8lical SoRiticatheOMEMS ohlipneitispi{direnrmsiaoturedantngrthermile machindegser microphone
includes: a substraRdigReIS AR IMNUAVRIE GHPPRRENRDICALANE 1o T EMSh R GORIEMS chip and a
circuit part; a package aving rin@;gg e ANz onihie bsiiple. (TR RaGKagS srrounding
the MEMS micropho_rrl)e cﬁ_lp(%lnléeth circtnt part; an insertion part ngvlng a ring shape ana formed of a
conductive materi&iMhEHERNHBF55 Y Beh B RARASE fof PRt RECRramise ﬁ%?)%%@%{"ﬁﬂ@san upper
plate completely coverdogdiwsiyitcKkhere ishadinpiatiopliatentededtiy anasovsistizsbrsie Elegtarhagrsich sound
passes. [11]In somg.ees hadiioas, Rende noat MisTapRarcnachitosaq IsksiidifedismasRe on a

MEMS microphone,chip. And & GUCHhRALFA R?%@ﬁ&%%H%%%H&Ht&?ﬁr%ﬂ?é%ﬁ%\&ﬁl)ae@%&?x%[‘ g the
MEMS microphone chip and.the C'rc'f?']é art, thego’tackage 1avnllg an acoustic hole through which sound

passes: and an |ns*é?ﬂ8ﬁ1%°éﬂ°§ﬁ£&%’e sghateed from an object Having static electricity. Thisrefers

to an electrostatic discharge (ESD) effect. The condenser microphone using the
ceramic package has a limitation that the EMI effect and the ESD effect occur.

Disclosure of Invention
Technical Problem

[9] An object of the present invention is to provide a condenser microphone using a
ceramic package in which an inner wall is surrounded with a metallic or conductive
material to ground electromagnetic waves, thereby reducing an ESD effect and an EMI
effect.

Technical Solution

[10] Embodiments of the present invention provide a condenser microphone includes: a
substrate disposed on a micro electro mechanical system (MEMS) microphone chip
and a circuit part; a package having a ring shape and disposed on the substrate, the
package surrounding the MEMS microphone chip and the circuit part; an insertion part
having a ring shape and formed of a conductive material, the insertion part being
attached to an inner wall of the package; and an upper plate completely covering the
package, the upper plate having an acoustic hole through which sound passes.

[11] In some embodiments, a condenser microphone includes: a substrate disposed on a
MEMS microphone chip and a circuit part; a package disposed on the substrate and
covering the MEMS microphone chip and the circuit part, the package having an

acoustic hole through which sound passes; and an insertion part attached to an inner



wall of the package and formed of a conductive material, the insertion part having the acoustic hole
through which the sound passes. [12] In other embodiments, a method of a condenser microphone
includes: did¥OIMY/BMEMS microphone chip and aRircuit part on a substrREI/EBRISAIS6Hackage in
which a conductive material is attached to an inner wall thereof on an upper portion of the substrate;
and covering an upper plate having an acoustic hole through which sound passes on the package. [13]
In still other embodiments, a method of a condenser microphone includes: disposing a MEMS
microphone chip awdlbofitetiepkagoind ionmst afer condutigpomiaigrialp thekiaspstionpait hayivgibiictive
material is attachegctudit ivlethralineiral thacoavingsan acoustic hole through which sound passes

on an uppey pprtion pi Jhe SUbSERE Ay AIAIE QS EHACR AR IEEIRAGISE 'Ejﬁ}l%ﬁ%&?”e

according to the pre inyention, the, inner wall qf the package surrgunding the microphane chip and
the ciroLt part or (0 TADED TRRECHE SP O AL CAABLYOA AU EN e & TRELE BPUBREIL I atori
to improve the ele@tfendhefise mpieidat Featirebetsticandnage wahtherpsd omaropies Rerfae i the
Specifically, the EMitstfeet anticherim3Rnaifpet phitibaviaduaedoviterhondpatgt whitiesoasé where the
inner wall of the pagkage,angd irwipper plate of the package, which are formed of the ceramic, are

io

used. [15] {3 gddition, gce e subsirate s manulgaured Laing e ceramiciaudd feaLicsistance
and adapt manUfScture a sunace mounted device Sthe qetbrmation o 'egrg%sé%n of the

bonding characterMEN fjarnehers s1ap BrdedscEilPBE P subYEc ERdrdiagting fdrdrgsdDrawings
[16] FIG. 1 is a crowhick attondbictiswndteriabisdeaskedticio phenwalsihgreot end ingipgekageusticording to

a first embodimentygfdiagd@sehidnysirippaskd bir a vdierparBsRletee apsspactive view of the
condenser microptx)ée u%g the ﬁgm'c package according to a first embodiment of the present

invention. [18] FIG. BQUS.EdF P view of a condenser microphone using a ceramic package
according 1d4 secofe therfisndemren midrophone seqording e presir ioeatiom the ipetiwdlbefrisective

view of the condensekigicsopbaitingsiientheopRoastaipaaiagecaconpindithe sgeephecbodiment of

the present inventignaylade foe iEBY SRl MR SILSRER WU RAUHRAMAGRR dRaikinihe preferred
embodiments of the present invention, exarg les of which are |ILl;strate in tt@ﬁaé%%ﬂg%% ing

drawings. The foll RS BRISCARTSITESAIE KM oS FFERTAR IO, RAGHRE diment
while not limiting tmr@gﬁ@m@ﬁtﬁﬁp effect can be reduced when compared to the case where the

inner wall of the package and the upper plate of the package, which are formed of the
ceramic, are used.

[15] In addition, since the substrate is manufactured using the ceramic having heat-
resistance and adapted to manufacture a surface mounted device (SMD), the de-
formation of degradation of the bonding characteristic during the thermal process can
be prevented.

Brief Description of the Drawings

[16] FIG. 1 is a cross-sectional view of a condenser microphone using a ceramic package
according to a first embodiment of the present invention.

[17] FIG. 2 is an exploded perspective view of the condenser microphone using the
ceramic package according to a first embodiment of the present invention.

[18] FIG. 3 is a cross-sectional view of a condenser microphone using a ceramic package
according to a second embodiment of the present invention.

[19] FIG. 4 is an exploded perspective view of the condenser microphone using the
ceramic package according to a second embodiment of the present invention.

Mode for the Invention

[20] Reference will now be made in detail to the preferred embodiments of the present
invention, examples of which are illustrated in the accompanying drawings. The
following embodiments are used only for explain a specific exemplary embodiment

while not limiting the present invention.



[21] FIG. 1 is a cross-sectional view of a condenser microphone using a ceramic package according to
a first embodiment of the present invention, and FIG. 2 is an exploded perspective view of the
condenser HE#MEFET#Zing the ceramic package atcording to a first embBGHHER2UBPU G sent
invention. Referring to FIGS. 1 and 2, a MEMS microphone chip 130 is packaged with a circuit part
150. The MEMS microphone chip 130 converts an acoustic source transmitted from the outside into an
electrical signal. The signal is transmitted to the circuit part 150 along an electric wire 170. The circuit
part 150 artilIfies tH8e!ddricatosigsestionabiiew pfaaondentapmicsppirone veingua ceramivphtkagsignal into
the outside. [22] ThechiEiMSonitiiopdiansiehépt b3 thapekiba: aikeutigRentTI@re Wispegsidded a substrate

180. The SUbStfatetpb?s JH?Q&J&%F[H%‘SJ&%%?%H@&%&E [t{@éé?&ﬂu %@@&ﬁg‘t&f thermal
expansion similar to those of ilicon a metallic material constltuitﬁgé ﬁMﬁf one 130
a6 he ctcut part ) ETRBALLE AN AT RSPy LT o e AP AP MO during o
thermal process. [ZIBFYPE?EQWEMB Rtimparkagedtith agiené aaet dreulhs MEMD mieronheae ghip the
substrate 180 by al@Eebavidingn Acvepiospursi riasusiasdfsoatihe sivaids @ttaair klgettieatlgehainding. After

the circuit part 150ﬂﬁec£@99ﬁﬁqrmm%t9§t{@t%§ppatﬁqsnraaﬁg)a{teﬁ%mm%t%mfh the

epoxy resin to prot circ 0.Th adh sive s 3}%6 Xy resin mall viscosity
and may spread off f‘#oﬁgﬁ Uh e%s#a eer%‘:éll}ncrz11‘1;3 S rgcﬁ%%? ﬁﬁio sp%%ed orP tﬁéﬁ Substrate 180

to prevent the epo§pEbiedmisapkintedbmRytsideto the undesirable region. [24] The package 120 has a
ring shape [i2R2Which e MEMStdavphwfrcdspar30cipdnbelciiduit patHafereAxmiedmed oibttmteeramic.

The ceramic has thedﬂqq\ts@sﬁta@tls&aﬂﬂaﬁo@@@mtenm &%@hﬁ%@%@%ﬁmméwe of the
silicon and the meta}lcwnﬂtate{h al cgpstltutlngnth micr one 1§O angaﬂte cwcwt it paut 150 to

prevent the deformatlon or the de raopatlon o?rﬁleaf)on %Sge ¢ arg:gtne?l%tlclalunng t]ﬁla Herma? process.
[25] An insertion pSHUEAG miFoRapReib R ARchiS S BEftdAY SUPYEY A e ipRAtans

attached to an inner degifadhtios pbekagdinghafisteiivtie diging arthertalpfoensed of a metallic or
conductive[pmterial TRIWEMS miciapioms @pdactive iRaiakalgandudisre sidedioitheombsaatdo the

mcrophone chip 100 ougﬁﬁ"eﬁa% L L e e
when compared tog(ﬁfﬁré%%ﬁﬁﬂepﬂ s ﬁb‘?? art %@Tgﬁtﬁjg)%lti@ﬁt%ﬁ]éf?‘?gﬁ 284 §BGive ceramic.
[26] After the packedpsulstedattisle Hiagrexyirssétio arpteat throciscuitpyt ddlohhe adbgtize stehiaschein upper
plate 110 covers aspoppssspditionsatdheipasingadidty Ijreadepetoiatendddriblinregioindtnglh the
insertion part 140 @Rj&&?%ﬁfﬁrﬁgﬁ&éﬁ SAGHO SEBLPRPAH s Q—Jé}ﬁ #eRpbRaeid 3 mompletely

covers the package 1%91 e}/oe%t so%ggrv\() ithin the package 120 from being leaked. An acoustic hole

111 is formed in thé’up e Efate VAT RY evﬁ%(?dlrectlon of the MEMS microphone chip 130. The
acoustic hdféth11 rew

éagﬁasrﬁdm&ﬁbaaatw@lehfﬁe wsherttose peHRseHB AReReD tdh%he inside
of a package strucpackaped2(Pis|fdineed pfh the piatanid Ths teransid Infstthe heetatisisantand tistive-material,

like the |in?qerti?n paitidiéf: dﬁtﬁél%@al’\éiﬁﬁﬁsﬁhﬁ éiﬂn]‘cﬂ%f Patesd %@ﬂ%fﬁﬂ&ﬁﬁkﬂcﬁ the rﬁé@iﬁi@ Gxﬁfei?ﬁ['dléCtCiiVe
material, t e electrom etic arﬁ%enerat fro EM icr fgzpl chip.130 is grounded to
significantly reduce tﬂee%pg t%,}Vect and the £ rp‘;’ é\ﬁﬁeggrcrll% Hg tot ecageenw%erde%the insertion
part 140 is formed ‘OFBAfiPRRE e dessrdationsd E@rﬁﬂ‘?ﬂ'}nﬂf RhRragleristic ke the Rermah BrogGistics of

the conden@ét microhinsertierckaiyd Abimbiogra prgsdptie whthforhend hokegestdactsareed of the
metallic or conductigeneiriteiiakies]d arttmeonaie bserpictapbane. 180 imbjaestspafithopsesent invention

can be achieved g WeHIAPAUAIEATL ﬁ?aféﬁéﬁkxﬁﬁéé%ﬁ%?e&ﬁﬁb‘ar'Qé&&ﬂ&fb@ﬁﬁt&é&l inserted
into the inner wall of ta E*rﬁi age, 120 as well as in case where the pack Hﬁg ﬁ(nsertlon part
140 are spaced a SPEARES HTREIFT LFRNAL M @ﬁfﬁfmﬂ%ﬁtfc%‘tﬂé%’ Rﬁté‘éew & substrate
180 are formed of temegpaticivakes geaerated ferathe MEMS aeicaophamochindl A9dssenovndad T8osmay be
integrated in one hatgMP&fdot tird tnsESériebinaasndi ghifiastlyieduedd elpactaneaicdQothd ¢he insertion
part 140 are formegRhiife iR 4D @%ﬁﬂ@t%@gﬂwﬁwﬁtﬁ%ﬁm@&yﬁn@ electromagnetic
waves gengyated fro g.gon ens |cro Je.can be roul redu qe th I\/lljl effect and the
ESD effect.T30] FIG. S a &os %lona IRV RS é“%%fhl Hser |crop oﬁeé usmg Ey ceramlc package
according to a secé#f E‘?ﬂtﬁ@ﬂir?ﬂé?ﬁ HitrevpreyeHPRST Ao, oftberrckages 30 hplerrea Raitspective
view of the condenisiyimicroplaonwitsihgitherdengranicl g ekagecaconfdragréafitbe tsadienpaadiment of
the present inventipy, Sﬂ'i@@fp% FERONG %Hﬁﬁﬁ%ﬁ%@?sﬁﬁ@ &%Qééq'ﬂﬁ%%ﬁ &Iﬁﬂ@twli%ﬁnd effect

as the first embodl ent ﬁlf SIS therebet nwill be primarily des nb%S E n the second
embodiment like tha?g eg%;’ls%[ rogbtc)fim%FANK %/Iék/lgoﬁgro%]?%r?egc an eu@ part 350 are
attached to a substrate 380. A projection 360 is disposed on the substrate 380 to prevent epoxy resin
from spreading out to an undesirable region.



[32] Upper and lateral surfaces of a package 320 are closed, and only a bottom surface of the package
320 is opened. The package 320 is formed of ceramic The ceramic has a heat-resistant, and a
coefficient SW@ @RI ansion similar to those of sificon and a metallic mRETEKRAISANELH the
MEMS microphone chip 330 and the circuit part 350 to prevent a deformation or degradation of a
bonding characteristic during a thermal process. [33] An insertion part 340 in which upper and lateral
surfaces are closed, and only a bottom surface, like the package 320, is opened is attached to an
inner wall of the padikbgauBepwifiairdetion o the MESInErenbotechipcldyd Bo@ousticdofsidd L an

acoustic hole 310 igdeifmatid Round Ry idcbigsitio piheAEVED miiesppoMNE0RMsiibefacoustic
hole 111 receives MQJE%HB% pyside of a condenser microphone 300. The insertion part 340 is

formed of etallic.Qr conductive materjal. Thus, electromagneti¢c waves generated from the MEMS
microphontZ i 3518 BPBGHIEE (S CISATRSNR, HEERR ST S ALt Soct when
compared to the céeiiprepartHd(nBredaswhere theourpes el 1d Panformed-ebigueetellie€ramic. [34] After
the insertion part 34ndacivacheeis,aleicleetrouaiindtib & paskegerded fidre haddayES320 disposed on
the subs_trate 380 ﬁl@%ﬁ{ﬁﬁdﬁﬁ] 136%%?&)4&1&@%@&@%&9%%_@3@@@@@&% M@?Cts Of_ the
present invention %?pe e ﬁ&?b%‘ﬁ‘%d in caﬁﬁevgher‘%ﬁge %cllﬁgg%l?%zo ml‘fl%ﬁ)f’se} atégcq%glto th insertion
part 340 inserted into the INner WA c()iftt(he paaa%ageg’ aswelr adin case where the pgékage 320 and

the insertion part 30-sPEdsAve FeaATc St filsstiaivnd deaustinshasgienatics A b copedstie package
320 and the substraterG3®mr pdckage daoftthenparnednidietiat af thee acan i Qlierpedkfige 320 and the
substrate 380 maynhgaintea adaduRiof ety [36] In the second embodiment, in case where the

package 30and the, gerion ar 340 sre ImPdaLie e andv s malealand iniegrated in
one body, eelectromaﬁnetlc waves generate ’frorht e condenser r_nlcropﬁone can be grounded to

reduce the EMI effeSe IRFih b eRaskasrL20s A 9pehn piachgshio disinsetionatifel inserieddrieonat various
modifications and triatienwatbef e raslieg1baprveelbat investinhereithspickagatbdtad that the present
invention covers thaseiaeifisati oms 2o puasipdipradkihiadd MR Rl diry. ®aroe méthin the scope

of the appended claims AnG G FAUMAEILE: 86 S-AIMEH ACONISIERLMIL ARG GORRISING:  a
substrate formed of a c rai'gﬁ: m [fnal and dlsg%osed on a micrq electr% mechanical system (MEMS)

microphone chip apﬁfléa%?r he substrate 180 may be integrated in one body.
[29] In the first embodiment, in case where the package 120 and the insertion part 140 are

formed of the non-conductive material and integrated in one body, the electromagnetic
waves generated from the condenser microphone can be grounded to reduce the EMI
effect and the ESD effect.

[30] FIG. 3 is a cross-sectional view of a condenser microphone using a ceramic package
according to a second embodiment of the present invention, and FIG. 4 is an exploded
perspective view of the condenser microphone using the ceramic package according to
a second embodiment of the present invention. Since the second embodiment has the
substantially same structure and effect as the first embodiment, differences
therebetween will be primarily described below.

[31] In the second embodiment like that of the first embodiment, a MEMS microphone
chip 333 and a circuit part 350 are attached to a substrate 380. A projection 360 is
disposed on the substrate 380 to prevent epoxy resin from spreading out to an un-
desirable region.

[32] Upper and lateral surfaces of a package 320 are closed, and only a bottom surface of
the package 320 is opened. The package 320 is formed of ceramic. The ceramic has a
heat-resistant, and a coefficient of thermal expansion similar to those of silicon and a
metallic material constituting the MEMS microphone chip 330 and the circuit part 350
to prevent a deformation or degradation of a bonding characteristic during a thermal
process.

[33] An insertion part 340 in which upper and lateral surfaces are closed, and only a



a package formed of a ceramic material and having a ring shape and disposed on the substrate, the
package surrounding the MEMS microphone chip and the circuit part; an insertion part having a ring
shape and HehMA3nductive material, the insefion part being attachePGE/KR2M$AQ0H$SH of the
package; and an upper plate completely covering the package, the upper plate having an acoustic
hole through which sound passes. [2] The condenser microphone of claim 1, wherein the insertion part
is formed of a metallic material. [3] The condenser microphone of claim 1, wherein the upper plate is
formed of a condubtitternraudarsl. 1ik¢ thewakade dderismpeophorattathethiman ifoethealtohthrising a
projection attachegka¢3gmmaciwransaiowpat BIULAE dlthaicatesrateroteupiédyin misiihone chip

and a circuit part. [, T BejGondensan THSIORRANE-OLRIAIR e WHAVRIRHOR,SHORIERSE 34! e package
are integrated in one body. g Tlie condenser microphone of any one, of claims 1 to 5, ein the
package and the ir?§8?ﬁ8%}b1 4 er%cﬁé\v@édoé%(}gﬁ)é?e Wéﬁdﬁig?a?hccoé“ffgﬁ?retﬁ’fﬁOB{W@F Bf\é/? Bndenser

microphone compriaieigion pars i isfarmedhob @ petlkisrarsrdystivaansiadal dhps clpefomAgENIS
microphone chip awdvesgistieiiadrfiom ehpMENMSEndispplatt ohip 336G ihgisatdeand denifitagtine MEMS

microphone chip_ apabeaaivavit Sec: the ﬂ?ﬁ&%ﬁé&%@n@&ﬁ%@&@%@é@lﬁ?@tﬁ@wng an acoustic
hole through which soynd gﬁ%‘iﬁﬁ?&%&&@ﬁ%&%&an attached to an inner wall of the package

and formed of a conductve material, the nsert par rgi\ﬁ%tbv%hcgr%%stic hole through which the

sound pas$&dl [8] THEteOHEdMsEioR RT SBARagRersthioan ippste iR theBrsbreparOsiBrmed of a
metallic material. [phcKageciiidispsmedrinrbp kobrtratt 380ns ¢ovareler comprising a projection attached on

a region betyggen anrhp REGvRALERR K BenabikiRl ARIGPRONEEINS, i G1BO BLEY ReRbkt Medifish part.
can be achieved in case where the package 320 is closely attached to the insertion part
340 inserted into the inner wall of the package 320 as well as in case where the
package 320 and the insertion part 340 are spaced a predetermined distance from each
other. Also, since the package 320 and the substrate 380 are formed of the same
material as the ceramic, the package 320 and the substrate 380 may be integrated in
one body.

[36] In the second embodiment, in case where the package 320 and the insertion part 340
are formed of the non-conductive material and integrated in one body, the elec-
tromagnetic waves generated from the condenser microphone can be grounded to
reduce the EMI effect and the ESD effect.

[37] It will be apparent to those skilled in the art that various modifications and variations
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 claims and their equivalents.



8 [10] The condenser microphone of claim 7, wherein the substrate and the package are integrated in one
body. [11] The condenser microphone of any one of claims 7 to 10, wherein the package and the insertion
part are spaced a predetermined distance from each’other. [12] A method of a condenser microphone,
the method comprising: disposing a MEMS microphone chip and a circuit part on a substrate;  disposing
a ceramic package in which a conductive material is attached to an inner wall thereof on an upper portion
of the substrate; and  covering an upper plate hayigg,an acoustic hole through which sound passes on
the ceramic package. [13] The condenser microphone of claim 12, further comprising a projection
attached on | Tegsyndeiseeaticaopippe coapiingt the substrate of a MEMS microphone chip and a circuit
part thereafter dispasiudsirgerdonagncifage ceraatiol precartion of igpessdbstiate.iildbAdmeetitod of a
condenser microjgeaneictiie ngsteed cofREISY: disppspreie MEMIS migndphane cliviguitnd pagtrcuit part on
a substrate; and  digpeking dcetedvt package natdnighaadhaviugtiyeimyatepal aaditirpbsstitonan inner
wall thereof andiiagingteneachegiicgle soraugiingitie JaenPpasisasphonarchippatid ditiwiradithe
substrate. [15] Tgagt;method of claim 14, further comprising a projection attached on a region between an
upper portion of theasubsrienopa tMialdsy raichoplbaee crip fmthadcutuaitcpaduidtareafteeddspiring a
ceramic packagimsantian ugrer pbeliqn ofitachedbstoatean inner wall of the package; and

an upper plate completely covering the package, the upper plate having an

acoustic hole through which sound passes.

[2] The condenser microphone of claim 1, wherein the insertion part is formed of a
metallic material.

[3] The condenser microphone of claim 1, wherein the upper plate is formed of a
conductive material.

[4] The condenser microphone of claim 1, further comprising a projection attached on a
region between an upper portion of the substrate of a MEMS microphone chip and a
circuit part.

[5] The condenser microphone of claim 1, wherein the substrate and the package are
integrated in one body.

[6] The condenser microphone of any one of claims 1 to 5, wherein the package and the
insertion part are spaced a predetermined distance from each other.

[7] A condenser microphone comprising:

a substrate formed of a ceramic material and disposed on a MEMS microphone
chip and a circuit part;

a package disposed on the substrate and covering the MEMS microphone chip
and the circuit part, the package formed of a ceramic material and having an acoustic
hole through which sound passes; and

an insertion part attached to an inner wall of the package and formed of a
conductive material, the insertion part having the acoustic hole through which the
sound passes.

[8] The condenser microphone of claim 7, wherein the insertion part is formed of a
metallic material.

[9] The condenser microphone of claim 7, further comprising a projection attached on a
region between an upper portion of the substrate of a MEMS microphone chip and a
circuit part.



9 CONDENSER MICROPHONE USING THE CERAMIC PACKAGE WHOSE INSIDE IS
ENCOMPASSED BY METAL OR CONDUCTIVE MATERIALS Abstr act Provided is a condenser
microphone. The condenser microphone includes: a ubstrate disposed on a micro electro mechanical
system (MEMS) microphone chip and a circuit part; a package having a ring shape and disposed on the
substrate, thp PptkaAAYEFRENENNGIHIRONEEM 2 BRI P hpReRNiP e8GR E st PRrhRRApS SO part
having a ring shapegrkiorims@ gbayconductive material, the insertion part being attached to an inner wall
of the package; and an upper plate completely covering the package, the upper plate having an acoustic
hole throughyyaicing @dndchasisePershRORLEIMINBROHOARRAS TieTRhARGdNCIHEpacIagBRt ate disposed
on a MEMS mlcrqm'mggmq)aﬂ@r@ w@@@ Q@f@@@a@m@m\g%ﬁnm sitgtrate and covering the
MEMS microphone chip and the circuit part, the package having an acoustic hole through which sound
passes; and[apjinsgrtiomgbattasghed to asntiumeewalitibshoackagre thenawetioncpaiprpging formed of
a conductive materialdfsffesidg a MEMS microphone chip and a circuit part on a substrate;
disposing a ceramic package in which a conductive material is attached to an
inner wall thereof on an upper portion of the substrate; and
covering an upper plate having an acoustic hole through which sound passes
on the ceramic package.

[13] The condenser microphone of claim 12, further comprising a projection attached on
a region between an upper portion of the substrate of a MEMS microphone chip and
a circuit part thereafter disposing a ceramic package on an upper portion of the
substrate.

[14] A method of a condenser microphone, the method comprising:
disposing a MEMS microphone chip and a circuit part on a substrate; and
disposing a ceramic package in which a conductive material is attached to an
inner wall thereof and having an acoustic hole through which sound passes on an
upper portion of the substrate.

[15] The method of claim 14, further comprising a projection attached on a region
between an upper portion of the substrate of a MEMS microphone chip and a circuit
part thereafter disposing a ceramic package on an upper portion of the substrate.





