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 eleﬁggé Yrihe 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 m [ M&S j rme il nqving
it the L RAGE- TS ARS R I i, AR 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 wijthjin the rmwpw@anenmmuamm iscaiifienstr sROSPhiNE e fenes panidiaitsponse speed

is slow. [4] The copgeRSEE AR, Loéé?a?nﬁf WQA eGh HARBIGHREAR'R RuivRklade

lectrod h oth h fth te el d b late, th
vibrating plate vibr2i Caa@eaai&%arf” v A d?%§€§r%‘%%eu%%€%§é%§%w%¥%?eﬁy 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] B),é)&%) fgﬁupplled to one of the vibrating plate and the back plate to generate
an electric field in or manufacture the condenser micr IIphone The power is supplied to the back

plate in a civentiotiEEHeASBICTIRIRSISHBISE 1© A HRBVGTHEHA8Y FELrR 2L LB RS Biftrophone
without requiring assegtentaicizmeansy dliee tmigrophener st largelywldstifiedtitocineglyetiodgndmieloped. [6] The
condenser mlcropbﬂa@mmﬂ g@ﬁ{@gﬁg@@ﬁ@mﬁ@n@ccumulatmg the charge instead of a bias power
to generat%s} static %?ecéié%@gégnm ﬁﬁ&%ﬁﬂé{?g ﬁpég@ﬂgﬁ{?@ed electromotive force. The elec-

trodynamic microphone 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



using the electret refers to an electret condenser microphone (ECM). [71A micro electro mechanical
system (MEMS) technology is used for integration of a microdevice. The MEMS technology is a
technology WQ/Ae#033T2ro sensor or an actuator that each has a diamete PETHKRIOHMILHS
electrical-mechanical structure can be manufactured using a micro machining technique employing a
semiconductor process, i.e., an integration circuit technique. The MEMS chip microphone
manufactured using the micro machining technique can become miniaturization, high performance,
multifunction, and iviagthesteched irfersie aitcleptet sindensteraistephenidGNBreby improving stability
and reliabiljty. [8]SinseniieoMEMS bipaNitaIyeAEMBNMSpRINRSlodyIROIEEE it FRamiong

technique is electrigallg AAeN FRARREE AR ARPRAL ki AN WA B MR GpRicrophone is
packaged with a circuit ggrt mcluhéggtd ferentl Semicongduct I‘%%If evices, In case where the

package is formed®SPPR A AMEIRR ¥ AU AR gl5E agal SRS Fh an
electric or acoustl&a%ﬁ%ﬁ@m@héﬁ@mﬂﬁmﬂyw@%é HreaigpdRsEeronic machine
may have an effecpneisdlt ganihegrsansiesit TdiknigierThe MEMSaihipmagoginintasierence (EMI)

effect. Also, static ﬁﬁ&iﬂﬁﬂﬁﬁ%&&%ﬁ&&@ﬁi&ﬁﬂﬂ ﬁﬁdﬁ@@ﬁﬁ@ﬂﬁg éﬁ%ﬁ&tﬁiﬁﬁﬂﬁ'%gﬂh's refers to
an electrostatic dlscﬂf%l ﬂﬁlﬁ] ect..The co ser micr ogﬁwone Hfsmrc&the ceramic package has a
limitation that the & Bné?fiec]tn e(,%a 10 Isclosure o Avention Technical Problem
[91An object of thé‘&l“é’é‘@ﬁ&Mﬁ%ﬁ%@ﬁﬂ&iﬁ&@%’@éﬁd@%’é‘ﬂ%|crophone using a ceramic package
in which ari8hner wainsesther MEMSEhiptimix roptatkomomutactued veingdabenaicto grahinglectromagnetic

waves, thereby redusing <Rl aivbAmE Mbellodt Taghninak RqbiientiONEmbsments of the

present invention pﬁ]lwl%?maogl? %%(alrs]%%kglcdo \Blﬁ?g%llr&(ﬁ ar? in%luding different IC semiconductor

chip devices. In case where the package is formed of ceramic, since the ceramic has
non-conductivity, there is a limitation in an electric or acoustic aspect. Electromagnetic
waves additionally generated from an electronic machine may have an effect on itself
or other machines. This refers to an electro magnetic interference (EMI) effect. Also,
static electricity may be discharged from an object having static electricity. This refers
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



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 ¥ AiR08YB3 T &2circuit part; an insertion paf having a ring shape RETERANS/BIBSonductive
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 microphoneavelief sirecbackirgtiinddnrmeed af Regodiissixesnatesiakitbesobrtioncpar daying theg the
MEMS microphonaﬁ@aﬁd&hﬁ@@u&}ﬁaﬁtﬂ@mﬂmw@eshaving an acoustic hole through which sound

passes; anf| #n insefigh A BERAR 19 ABHYIRSE X‘@h&&ﬁ%@ AN QJ‘dUC“Ve
material, the inser rt having the acoustic hole throu |ch h sound asses [1 ther
embodiments, a LD GHATUBIVAS R FLESHRBH T AU oEhelss SR AR RS TRRE B HBRR chip

and a circuit part ohcensiistimatariab ésatgehqsdeieaganer wnlbﬁl%mﬁm@@tmmm st teached to an
inner wall thereof gntatraig@pad poviinngaint hppst phikcheyiapgdicaxarstig mlethpagh Mitchavimg an acoustic
hole through Whlctbgggsngngﬁéig&g&the package [13] In still other embodiments, a method of a

condenser‘rﬂ roph ﬂcIHldes %IS(PIOSI % |cr01§)(i1%g1e Chcpoaﬂgn%fr:féﬁﬁé rt on.a substrate;
and disposin gfa packai e A which a congub Ve materialie a ninner wa Snd having

an acoustic hole tHr Mperpg wb@ﬁ@w%@sﬁanmmﬁ%ﬂh@ﬁm%aamw@eous
Effects [14] In the udﬂmiememdmﬂwphﬂmahmmbhqit@ theiprasedl thereofiend Haginger asalktif the

package surroundiisld Rgdnis ARRINRGHIPALE mﬁaﬁlwgrqﬂhgﬁ trendrassukate of the package can be
formed of the meta, rﬁ%ﬁi or gonductl\é%@3 ﬁTFénal to improve the electric and acoustic characteristics of the

condenser microp ally, the EMI effect and the ESD effect can be reduced when
compared fd4he cada thtepadensdanmisrophivest abeopshing s@)theprgsens inyprtignihe singrevpdeddbe, which
are formed of the qgmtag@saﬁeumcg {Homibraglditio ohipiane teciubispatcoistioappéaplueest using the

ceramic having he %ﬂ@cﬂ@Pﬁ?@rﬁQtﬂ]?JM@&ﬁ%%tﬁéHﬁ?&ﬁl@ﬂﬂﬁ%Q&\@%&WD) the

deformation of degraga |on of he bondin cthtiract ([iIS'[IC during the thermal proce Caﬁan be prevented.

Brief Description 0?.1} 298P tiG sharacteristics of the condenser micr hone package. Specifi
EMI effect and the ESD 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.



[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 HE#MEFT#Zing the ceramic package atcording to a first embBGHHER2UBPUEHEsent
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 present3alentiolIfdde derasseseationtloiief2 Of Redodensse midrophwisasingiechrageitpagkabe preferred
embodiments of the:grsentdaviastienbexiaitilesthl plosehtatediitisil ARDFIGI s LacerpRasying

drawings. The following. embofiNsi iR AmdERE: AR RRRERIH: trsRerifin B RmBAY SRRgdiment
while not limiting thefé%resegt nventlctn [21] FIG. 1is a c%?%%ectlogmliw oﬁsc%%gser
microphone using 4'¢&t5M 84)‘55?58 e BB TR AR &g et M Rntion, and
FIG. 2 is an explodaigrgakepeehirelv(biy RAckagacondl asiichii daphthd isMEMereisraphienp shitge
according to a firstisthaanire ah at dnstip vehad tinveaniied. freddhirnytiide 6 ad dedritabsidil)S
mleOIO_hO'ﬂe chip 13081 @Q%MIQ&GWQNWIM&@EM&MEQQR@%?@& ebpgonverts an
acoustic source trar;ls_,tnil Bed frﬁ@eylﬁeo%g{g?ﬁﬂtlon%? rgégg[%sl sig |.h'{h%l1§‘l n (I)lgugrartw&ngltted to the
circuit part 150 alo}r)wg an electric wire o) he crcuit part amp fies the e]i'ectrlcgfl&gnal received
by an IC chip theréifRbfisdipignthitaisinddidgnal into the outside. [22] The MEMS microphone chip
130 and thg&2ircuit pEr¢ MEMSeniksprivad cipal $0kstt e dRbitTHag $60steatsposkalomedsobsteatamic. The
ceramic has a heaiggsisfafibandedsaRaHiciptahrR R exRARSIRRN skvlRftikthrsmefsiison and a

metallic material copgtiting e MEMS migrophons. \30.an dhe dratnart 4RO 1o praven. 2
deformation or degra&atlon ora onécl%g characteristic guri_ng a thermal process. he_R/IEMS
microphone chip 1559478 e MFdh picforbera b artitng tirtHis Rarbsnate ArteBl AL efemBiifling. An
epoxy resin is usedrategaddsnoiisbondinghatesteistivahuing a Atfesmah progessit part 150 is disposed on
the substrgEs180, thehenauMpatictSihineanpn3olaiadhyithidhie RPpoKsorasiBoieIatask Hidstiedlit part
190. The achesivegyeh g8 AR ASBISAATIUNRIMLAADAU SR 4l 18,2 |
undesirable reglonﬁ%%u , a,progectl nqu éﬁs disppsed on the su ér?ﬁge 180 to pre éﬂ the epoxy resin
from spreading ou SR PR R GG PaY PREDS AR 120° "scéfﬂﬁbpéﬁévg th fhich top and
bottom surfaces arkapsgtatediwith éhp gprEy eesip oiprriestdae oiravet paraldit Thaedhesaye rueinastthe
heat-resistant, ancepegycasifitignd ahilleistalexpahsion spiditboiodesmadsiiebRiltegiorn ke, metallic

material constituting JaeYEMS U RRBOBR é@@@@@a@%@%&&%ﬁt@eﬁ?ﬁ%ﬁ%ﬁﬁﬂfm deformation or

the degradation of the ondingtgr&?er r'Lst'cleduripo%the thermal process. [25] An insertion part 140

ac
having a ring“shap‘g){ﬁ Wlﬁﬁ:ﬂutop and %a(%ﬁlcr)arln S0FACes are opened is attached to an inner wall of the
package 12¢f

IThe indisrBarkpsad 20 basasinaehepe i hichfon rbbritRm varcabAts OBiRRE THe metallic
or conductive matedekageniicisfetaetiioftthecemntiastie cemmerbam thdhebisaistanscaddbetooe material,
electromagnetic Wéﬁﬁ%ﬂ%ﬂlﬁ%ﬁ%j paRRMEMR: 1 RN GNRCHIR J3thins uislad ni'é@{ﬁﬂ an EMI
effect and an ESD effgel a1 HORASARUNLEIMERE 1OSALATBRALGH S0 1S FRSSVDGGANg Insertion part
140 is formed of onfi/ the hon-conduc Ive ceramic. o )

formation or the degradation of the bonding characteristic during the thermal process.

[25] An insertion part 140 having a ring shape in which top and bottom surfaces are
opened is attached to an inner wall of the package 120. The insertion part 140 is
formed of a metallic or conductive material. Since the metallic or conductive material
conducts electricity in contrast to the ceramic that is a non-conductive material, elec-
tromagnetic waves generated from the MEMS microphone chip 130 is grounded. Thus,
an EMI effect and an ESD effect are significantly reduced when compared to the case
where the insertion part 140 is formed of only the non-conductive ceramic.

[26] After the package 120 attaching the insertion part 140 is disposed on the substrate
180, an upper plate 110 covers an upper portion of the package 120. The upper plate
110 is in contact with the insertion part 140 along circumference of the insertion part
140. The upper plate 110 completely covers the package 120 to prevent sound within
the package 120 from being leaked. An acoustic hole 111 is formed in the upper plate



[26] After the package 120 attaching the insertion part 140 is disposed on the substrate 180, an upper
plate 110 covers an upper portion of the package 120. The upper plate 110 is in contact with the
insertion paW@2008(BHJd4Gircumference of the insertioh part 140. The upper BEEER2008/0018461cly
covers the package 120 to prevent sound within the package 120 from being leaked. An acoustic hole
111 is formed in the upper plate 110 in an upward direction of the MEMS microphone chip 130. The
acoustic hole 111 receives the sound from the outside of the condenser microphone 100 to the inside
of a package strucldfbin @0 uperd Hizegpor e MEN Sfisropbdnsiahie h3btdllie aovstielueliivid naterial,
like the insertion pastelvidd. the saaR1 b thénrisiieest ateodddhisripicreshohdnemetalimaacenguctive
material, the electr. glinMaygggenerated from the MEMS microphone chip 130 is grounded to

significantly reduceé the EMI effect and the ESD effect when compared to the.case where the insertion
art 140 15 mect of B PRFEALER, LOHA U QLA e o STEHRRE 5 DU cteristios o

the condenser micksHiseppa didQgt case mehersthe wpgetirlat bHbis feampsopbidie me@lisyAted of the
metallic or conductivadmsiver inht¢zid], thdleaesndanreic wiskspeaaatdd foabjpcEM$Ie present invention

can be a_lchieved irhﬁ@r%‘faﬂ&ﬂ@E%iﬁ‘%@%ﬁﬁﬁ%@e%%%iﬁlﬁﬁ@%@%%@éi&ﬁ G| @ﬁ%&?i%HRﬁétE]_s‘l‘f) in_serted
into the inner wall 0 th? ackgogg 12? as well as | caﬁge where the fil%a%{solzo and the insertion part

etfe en. pared to the case whe mse§t10n 1 rm?_iz on {He

140 are spaced a preﬁe ermine dis anceefrom each o Rer inCe the package 8hd the substrate
180 are formed of BeB-seRABCHIStEsraMis Huvslestic arbapansticabarsgiesistca Rl SRFIRIEEEB0 may be
integrated in one bodyopRGhdpitiagesiae ibmabrored, like due of iter patkagealhfpendiloitiet the insertion
part 140 are formegl@iiheoresnsantisGiyermaterial and integrated in one body, the electromagnetic
waves genprgted frg e SoRTeNSELMISIORIRC A0 R AR ynded peduse i Fh effept and the
ESD effect. [30] FIG. 3'1s a cross-sectloﬂa?,wew of & condenser microphone using a ceramic package
according to a sect#8 BhsotirRaskegedZ0dredewsty arerhtshiodhe irvestion; gath 140 Mseref lf pective
view of the condertbeimmécwphohtepickagecl 20 parwiel[adhagese adeoedhegpackageciilané theodiment of

the present inventipRerSiicath e16020 Sshasn A Qetmanthins iicmis Fioniialsh same stibetuse and effect

as the first embodiigaam%é* hRrSRERR LRERENYERER Yl RERI AR UM RS HIRGCLO IO W kakE | thihe second
embodiment like that of th f(l)r%(f bodiment, a MEMS mlcro%‘?é)ne chip 333 and a circuit part 350 are
A

attached to a subsPETRER(Y AoTRED! dray RERTERTAIRE MFRHYY380 to prevent epoxy resin
from sprea®fh out th #e fisvteshodiacaliirag2yepphe ackrar ta0and shemssrtioppekal¥) 320 are
closed, and only afeetiedoSth aoa-odibecpeckagaiaPihisinpgnaed. il bagmckade SRousHapme of
ceramic The ceranyig nasahiealrigsisiabboabthdraaticaphot e mueansionimilasiaithose of
silicon and a metallﬁ: ma g{ltﬁl tituting the MEMS microphone chip 330 and the circuit part 350 to
prevent a deformaﬁoﬁcoarm_eg?a AN efo"‘ft'a bonding characteristic during a thermal process. [33] An
insertion p&#PB40 inFlfHichitp pOsErs ionalaie Pheconiente BEEIORRINE MEINE ARSIURICRATKRES like the
package 320, is opepexdiigatachashdemhadinemiwat o pinesqya divaene SR nd\RES. thés imsextildqaiart 340
and the package 3gQspretiRupSofticacstidetitchpRiR BpRoifMEthdtaarkip Wakhgirectinggf the MEMS
microphone chip 3,0, The aceurlicholedd fieseiveraaund i, he aulelds chaneandsnse
microphone 300. The inserion partlélf) is formed of & metafic or conductive materlai. us

electromagnetic wElRGEMS 585 AErRERR atsifecha i Rsherdnpimerh diffesertsd to sign’ificantly

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



reduce an EMI effect and an ESD effect when compared to the case where the insertion part 340 is
formed of only non-conductive ceramic. [34] After the insertion part 340 is attached to an inner wall of
the packageVs2R008{e3pH2kage 320 disposed on the Substrate 380 is covercRCTHSR2048/001866
above-described condenser microphone 300, the objects of the present invention 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 disttsenfrorfeesadikothepadkiage 30cts trensddkatiachabiann tinersudlbphitee380 are

formed of the sampatiaiey Bl(R fhe BemseitiothpapBiegR 3D anddbe2aubsitaipladumnaynadntegrated

in one body. [36] I 4hes36¢ORMAMRRAMERLANERIRM Bt NERREKAGR s A ASNpRItion part
340 are formed of the non-c%n ctive. material ?Bnd %e%rat,ed |r% one hody, the elifctrog%gﬁgc waves
generated from th&CBIHE AL ThiRSEENH SoRAM Ty s Pibg a8t A SoRIS IR BfGToRfians ESD

effect. [37] It will bénggsperarartd4hsomnedead Amptallieaneenditive matatink dhypsclastormRIeEASs can be
made in the presemtavisariterate fusmittis MENMSenidhphtine pigsd3a inysnidadao\sgsifieantipdifications

and variations of t@&ﬁ@!%@ﬂl&@é@ﬁﬁi%@%WW&tWtQEﬁQ%aQP%QMedaims and their
equivalents. 7 CLAIM (L% étcg)‘{b(%e@sererglioctrogpon%e co riSi(%%ﬁ a.substrate formed of a ceramic
n

. . 1nsertl 01£m -corq%Bctlv
material and disposed on a micro electro mechahical system

“microphone chip and a circuit
part, 2 paehae fotHENE BACEHSARET AR M BAEEA A A BOFF SRR B4 tho
substrate, the pachadage d2fLddisposethenivhie MBstrty 30 dneetnigland the circuit part; an insertion part
having a ringsghape Ak Hrnaeefises BRI E miatsiahdRe0NBe bigacRast theipeaiiashestishan inner
wall of the packag%ég th:j 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.



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 supgitatfsand the package are integrated in one body. [6]
The condenser microphone of any one of claims IT0 5, wherein the package and the insertion part are
spaced a pr¢dereonmaedsdisidoepiicrm eashricihgr. [7] A condenser microphone comprising:  a
substrate formed ohasogkante foatesinlcnd dispasednaaiMEMS dipaetooe chimians aletteolit part;  a
package disposgrharialsubsisaie anivBNeSNg thicMpHde Mmiokiphorachimanditieaicircpirpart, the
package formed of a peckagie fmated alf anckhavingnateddauriindving thrivigainapeiahdsdigpdspasses; and
an insertion parttaitadivedtty dr ipacag@lbntdoadiagkbgavird Somiadphfoacahipustiveaatiecist, the
insertion part haartg the acoustic hole through which the sound passes. [8] The condenser microphone of
claim 7, wherein theaisesgitompatrishtvimed oing sieisdlienondtenietl [ 3 lkerchdensaatariatppiwone of claim
7, further comprisésgiarprajectiobehttpchedaird regioarbeiwesan avallppef pditiorpatithgesubsidate of a
MEMS microphone aippped plateceismplétely 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.



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%ther. [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 paepamincahieRsarcriiciaphvpaTF el sratiahad hasuptriavaldhrsacRagRrpPer portion
of the substrate; piéhrat6@YeHAE RstiyiPPer 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 p1§gTPR beiaERErahicHOPRbMObTARH e BLRftatetef1e, MiAMS Mt eptiene ship and a circuit
part thereafter digRop{sgtfoRPRAMNHERAEKEUE TR HARRURMSPROf HIE sadpsitate. [14] A method of a
condenser microphone, the method comprising: disposing a MEMS microphone chip and a circuit part on
a substrate; g Aspesélitha Cespmig PagkaBAdIEr Whisitr@sitductive maietidds atie@eeidiigan inner
wall thereof and havirgsposarPySIE MG eniBroplednwbich SrLndi Rsses shasupRetdortion of the
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.



[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 gnd a circuit part thereafter disposing a ceramic
package on an upper portion of the substrate. 9 CONDENSER MICROPHONE USING THE CERAMIC
PACKAGE WHOSE INSIDE IS ENCOMPASSED BY METAL OR CONDUCTIVE MATERIALS Abstr act

Provided is a eaniengeN SRR EP IAINRDIS S INTP AT RS ERGER RS IAI ke AlSRoSed on a

micro electro mechanjﬁ!l % ) {8l | t A8 Pafkage having a ring
shape and disposed on the gﬂ@%gﬂ%gﬁ%@%ﬁ?gﬁﬁ%ﬁ%iw one chip and the
circuit part; an insertion part having 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 whiéiasitiadtpasses. In addition, the condenser microphone
includes: a substrate disposed on a MEMS microphone chip and a circuit part; a package disposed on the
substrate anerovidedniy thedvi@dis mmaoopbiaome.chie arxhdbeseircoitoattohia e e cltesy ea hawistgaten acoustic
hole through
¢

e AT O A0 DI AERRS AR RSl s apioe e
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. In addition, the 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, the insertion part being formed of

a conductive material.

FIG. 2





