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CONDENSER M CROPHONE EMPLOYI NG W DE BAND STOP FILTER
AND HAVI NG | MPROVED RESI STANCE TO ELECTROST

DI SCHARGE 5 FI ELD OF THE | NVENTI ON The pres%mmmnwmmu"""
invention relates to a condenser m crophone,
particularly to a condenser m crophone capabl e o915t
only suppressing electromagnetic (EM noi se but al so

RNk bl SRS HoNEEMELAY ! FHIBIZBATDror
! I e I .

et noBE TERARIS HEAVAN G IR ROVEF RESESTANGE TO

el ectrical si 9} ECPROSTAFTICHPSEHARGE

el ectrical resistance characteristics of carbon
particles; crystal m crophones using the 15

%llezoel ectric effect of Rochelle Salt; noving coil

TELEY I TS ENMENTEYN nduced current by vibrating a

di aphragm in which a coil, of wire is attache i n

nmagnet ?8e REIANY IVERtop; f5jatss ctrooﬁhSWé(genf% i H’é"rf’ﬁ‘a"&é éaa%d more
i gepegat 1 he T ichiibld Nt &ldte@niy Sippressin

r%&a%lﬁgltg%% <|5]e|5d Crgg%éé\ﬂlgggs lscgﬁ?@ a/aveﬁsaband IS Vi braytqed;p}.) s

aRdtraandris §EM)moigeoipltcaies inysionig g agistandeatn csdeonimsiaid discharge

according to vibration of a diaphragm caused 20 by

£8P Happiod fomapEde; t he condenser nicrophone is

universally used as a small m crophone, but has a

problemin that a DC power supply is necessarily

EOCKECROUNRPRART @ voltage to a condenser. Lately,
to solve such a problem an el ectret condenser

m cr ophorgeneralsimgraphents: ete, classifidd hsfoldaws, -aseondingetst methods
charge, is used, which has adyanfages in 25 that ah .
SPRYEERg meghanipal vibrafian infq ap cjegtricphignal; eabeLmigrgRhopes using
. . . | .

PSP Bl or ARG Ol Us0ul ontonswine e
PpidzZolestilt SsFeon of Rothelle 9dlt; amovibp |ceilthichdphehes getiepdting iaduced
radio frequency signal of a |arge instantaneous . .
womwent, bywibeiting s diaplyegrof inawhishy ansail of wire dsvattaghed.hinguguagnetic

TR o e RS shed et RS R s
REGARA & & bl HORCRREittd Sotil FiNLsdd@NisivibaRE! k8 condenser

microphones using capacitance varied according to vibration of a diaphragm caused

by sound waves.

Herein, the condenser microphone is universally used as a small microphone,
but has a problem in that a DC power supply is necessarily required to apply a voltage
to a condenser. Lately, to solve such a problem, an electret condenser microphone
using electret, which has semi-permanent charge, is used, which has advantages in
that a structure of a pre-amplifier is simplified because a bias power supply is not
needed and also its performance can be improved at a low cost.

Meanwhile, a transmission section of a mobile terminal radiates a radio
frequency signal of a large instantaneous power, which is range of a few mW to a few
W, through an antenna. The radio frequency signal is induced into a line between a

microphone and an external sound pressure signal process circuit and then is applied
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1 to ajunction field-effect transistor (hereinafter,

referred to as "JFET"), which is a field-effect

transi stor (hereinafter, referred to as "FET"),

installed in the inside or outside of the m crophone.

At this tinme, if a power of the radio frequency signal

applied to the JFET is 5 larger than a predeterm ned
ET is nonlinear|ly operated, so

I I t
@E%Zwen efwifr §%‘e°édrﬁ%ﬁ@ﬁt(h¢rémaﬁﬁrvéeﬁeae<b tpaaK TRV dfhéch is a
gag-gatfﬁ?tr s‘iﬁor &htégerl]r\l/ e&pree %'{/e r gé% Qﬁ]ﬂ"’t he Laglﬁ& qﬁg inside or

wtgasumesmgﬂa,@hmgg audi o frequency in general, t he
signal of the noise conponent is anplified with the

sound 4t testime, Kiagrmaver afithd mdinfrequercl signdl ipplaimdhe JFET is
ressure Si naI process circuit, 10 thereby form ng

f|ﬂéﬂngael§rﬁ siemaigedievely éherﬂFcErToﬁH@ﬁBneaﬁbr@rpétaéﬁde SO ppto generate

Hélgee Foxhﬁqngﬁ%&%ag Ve l’f& Q p%ﬁlg glgéei%peatp g%;cﬁ HAGT qc Iwrglv(él Since
the nfdqueRsy Baddoéﬂ?ﬂ‘lefpelak nvelgpd gvéﬂdpg Wil @ %{u?d pressure signal of
reali zed by one chip capaci inthe inside, so that

ko dreflvengy ém gynasalyttal sigodl od‘ thcp neide camponead isf araplifericwith the
ranae are bl.ocked. 15 Meanwhile, a conventional

TRUBE RIS Sietpd @gdiin 1npwited) tonthe sonshpressure sigmph arocessscircuit,
fheRYY fblﬂllg%t@etl%%eﬁgmyo?ﬁl% ﬁbidﬁhgg 14 generating

r esohance requency Si'n using two chip

capaci Tieréfofd, i belleC2o rethdfe dugh al ®idH, BahirdpAbne 184 ihe mobile
conmuni cations, which are w delré used today, can be

termigl, fin & gase of Msmglleemo@mbmm et a Roigh diltee bsipp @rle@ resonator
bband nd Per sonal n| cation 5 ens 20 .
Y% 561‘)“‘1 ii in ﬁhﬁe fnsidgy g0 thaf adig freqisaey signals of a
capabl e of bl ocki ng
?’ggﬁ@?eedﬁﬁ“gg@%ﬁa %ﬂé%@éékbot h 900MHz band and
1800Mdearbettitt, aRebdrventiogalt midrbghont, 1 aedciaust dual-vdd! Robile
IS equivalently represented as a_ variable capacitor
hrig she W@omﬁk(sebk ?@npmﬁss cfafiteGl4fgenemmting rgsonance at two

AT G 4 o Lo i
lﬁi@l')ﬁ?é tShmBRICHERR, mf‘chd‘{r@'vﬁd@y 8¢k {o'agy,s&ﬂrb%:cla%sﬂifedtlﬁﬁv Mobile

T 12. Herein, the first capaci tor
%dparcbctréhdm Beéleptivae of WO AN arfduancit Repsomal Comanmication Systems

NN oF ap0bateTard, CHimibreathes Bl mad armarg Rt have a function
capable of blocking radio frequency signals of both 900MHz band and 1800MHz
band.

Referring to FIG. 1, an acoustic module is equivalently represented as a
variable capacitor Cecm and is connected to the gate G of a FET 12 realized by a
JFET. A filter 14 realized by a first and a second capacitor C1 and C2 is connected
in parallel between the drain D and the source S of the FET 12. Herein, the first
capacitor C1 has a capacitance of about 10pF and functions to remove 1800MHz
frequency components, and the second capacitor C2 has a capacitance of about 33pF
and functions to remove 900MHz frequency components.

In the case of using such a microphone in a mobile terminal, the output of the
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and functions to renove 900MHz frequency conponents.

30 In the case of using such a mcrophone in a nobile

termnal, the output of the 2 FET 12 is transnmtted to

a sound pressure signal process circuit 16 after

passing the filter 14 designed with parall el

connected capacitors Cl and C2, and the output of the

sound pressure signal process circuit 16 passes a )

FEHi13-if tugsraitied to atsepnbrestuse signalopreersy cipyit 1o fterpgsping the
jrcuit). 18 and is diated.to the air t u an

Elirald b 30 P e Eorst epaclfimR el et 2 AR gt of the

$dun@NPrebstir@ SofdP o8 dichit f6 GakRs CARAGbLRIquerel/ifftenediate-

C2, and each of the capacitors C and C2 fornms a LC

freqeney cacuit (RBIIF cifcoigel§ and vk tradinted peché ae theoughidni antenna.

i nductance L existed in the inside, thereby ) .

Harean, itespaie)ich sonpeatst capacitpis&;1 ad) @& arg desigagdgwislha chip capacitor

ELH 2 SERLSLof I RO ] P i

fogefh8A! WIS FelPecBNE RARAR! iffuckihcd IO 63REFHHOMR- istel NBereby

graph shown In FIG 2, the horizontal axis represents

funetjoieing aes notoh fildelz, the vertical axis represents

attenuation levels. A dotted line gl represents a

t r anst BIO.changsanbrshewing transker charactemisticf e fotfr jn sqygral cases

e, [ ; WS i

PRI OBR shln il e RE by S HPahE BE capacitors.

solid Id R ga%ﬂﬁydvﬁp{rﬁﬁﬂlt’ﬁ, tHe hoARSHtAraxBhRpRE&RS fiefldhcies in

in a case 0 aving only the first capacitor Cl of

Gl tlandertibal vaxisarepegsents attemratiatilovelnf A detteshline gl represents a

aboyt 1800MHz band. Alsp, a dashed-dot_ line, g3

Fapy 1 IRRIISS A8 Foate b e SNy 8¢ ESoPRd SARGUE 67 of 33PF and
j j . an ' C d .

DAL 88 AUV o BB R ARALBORNY BipdChnd 18R 1 o

2dpr&Rhtd Vinstr chast@rstic il a aleuif IRNHYHEN] P dindfian dagiohot C1 of

2,2GHz. 20 However, such a conventional nulti-band

ILBpF aod showis errepidcateniationneft a sigingl ataabopbbBVHRA bapdt Also, a

nl .ttle variation of the distance between.t

daiaoblite e roiteets ereosles shTndeT R 6,008 e B first and

HROQUHA Lpalifor VAL @Eorfﬁle?@d ?quil@le&/itlﬁ’ 3R RBr] dhd' dhdtws a great

it 1s 1npossible effectively to renove or bl ock noise

lattermnatiop ef a sigolil at one 0e0MI1zbandé and dbvat 226HzL n a case

of usi 8% a new node such as a new frequency band for
| MT- 20&ipwWesers spohjaceonyensionabaapist-kand dowmoise nhigroghene has not only

iR IRl oot HFE iR Fir AR Bl 6 Chbitons oftrs

fikeebsRGYe HRES ceitef 61 YEIUMRR & be mbVéd it alsd AndthtefidBlet in that
only el ectromagnetic noise within a predetern ned
fitrie qmpeossible effectively to remove or block noise in a super-radio frequency mode.

7

That is, in a case of using a new mode such as a new frequency band for IMT-2000
service (for example, 2000MHz band or 2400MHz band), since having a narrowband
blocking characteristic limited within a predetermined frequency band, a conventional
circuit can attenuate only electromagnetic noise within a predetermined frequency
band but cannot attenuate radio frequency (RF) noise and electromagnetic noise
generated within other frequency bands with the exception of a predetermined

frequency band. Such a problem is also generated in a mode below 1800MHz
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band but cannot attenuate radi o frequency (RF) noise

and el ectromagnetic noi se generated w thin other
frequency bands with the exception of a predeterm ned

30 frequency band. Such a problemis also generated in

a node bel ow 1800MHz 3 frequency band. Further, in

order to inprove reliability of a nobile term nal

each element of the termnal is required to have a
frequengy bagl. st ance to el ectrostatic di scharge.

However, the conventional m crophane i.s problematjc.in
that - ¢ FtSSrpEROsTdn dPP8areiaBUH ok AreotlleSermyndlf fach elspent of
B Bl OF Ried (THREDE FORL) Ao LoD KRGl Sgpharee
Hotvevéral the | doduéritiophle matopadneald probd¢rhdtrr imfthatr thet conventional
experiences electrostatic discharge in the air with a
migrophymeois epsily\affagipd ibyoeledieastatis ﬁwharggt appliedine opside.  In

BRI GerB SERES T b O 5 o .
LR R Sty AN el ol o 15 17

pysticdaiviett inonatate Wheredphmiesplmsrigtgramtedfor dflee it experiences
above-nentioned requirenent wth rﬁEPeCt to the ESD

glsptrossatict disghatget withia vokagenefF8/k ¥rappligd thexatovin onfateswhere it is in

herefore, the present i,nventi.on.has be ' ' .
B e afovt S mBie RS M GBI e T B, 4 Bl
ticlopBors @1k sétﬁ‘!)_eﬁ‘kiaBGvé-ﬁeﬁt'i&iéHQ&%tﬁrenﬁﬁﬂQﬁH $&pect to the ESD
m cr ophone conprising a wi de band stop filter capable

eppledifran entsidg. bl ocki ng a wi de band signal including
| ow frequency and radi o frequency used in a nobile
communi cation, thereby being able to be used for a

| ) Gt of the present invention
@Wgﬁgioﬁ%ﬁ@mgﬁkﬁnﬁcr ophone havi ng w dened

renovalTheR@s, fe Plessit M AVRARAL has BOnS trade NAr G¢Rdof the above-
bl ocking | evel of filtering, and inproved resistance

teengibeet postiems, camdi #c fvapy eobggnp| dfethef prssend Uinwvéndion to provide a

According.to an aspect . of the present ipgvention, there.

CQNSNSRr| HUSTOBHOTS nCHIRTISINE A WidsphBK 9B egs?%aghﬁo?fg giiciently
ckin i ; ) fed

BBk Ui 608 ol SARRY L0 ABLLA1S 168 106, AAERY et

easbilechinMgnieation, thérebpbiitg able fo batdedifornmafti-band.

electric signal; an anplification nmeans for anplifyin

t he el domwther objscinfahe prepant insigntipmin te peovaderyeandgnser microphone

rl[nggllflllgevi'idgge raePnO\IE/M rra]lgéesgf &Eééo%égrﬁ%(ig %&sgli%%lr(cgvrég blocking level of

filtering, and improved resistance to electrostatic discharge applied from outside.
According to an aspect of the present invention, there is provided a condenser
microphone decreasing noise by blocking radio frequency interference for a mobile
terminal, comprising: an acoustic module for converting sound pressure into
variation of an electric signal; an amplification means for amplifying the electric
signal inputted from the acoustic module; and an EM-noise-filtering/ESD-blocking
section for blocking a wide band signal including low frequency and radio frequency
outputted from the amplification means and for blocking electromagnetic-wave/radio-

frequency noises and electrostatic discharge entered from outside.
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section for blocking a w de band signal including | ow
frequency and radi o frequency outputted fromthe
anplification neans and for bl ocking

el ectronmagneti c-wave/ radi o- 30 frequency noi ses and

el ectrostatic discharge entered fromoutside. 4 The
anplification neans is an FET, and the

EM noi se-filtering/ ESD- bl ocking section includes

capaci Tl smphificatéai sneans isoamdt Bd and| the t EMengjisasBltetingESD-
the  gate, G,aad t he squrce of the FET gndt?or, li)e ween ..
blpekipg spciiop igpYdesheapadiors andsresistqrh gonneetpd SECEH YR %&%W&ent e

AR BB 5 by 05 0BRSS S e s o

FEEadb@Giig b fgquenbybidde resi stor can be changed in a
range of %QS} to 1 G2 according to frequency band.
The r el addition athe berpaeifsir acaadbdchangedgimeairengd péluoFi ton 100pF

el enent h | nd , .and al th I f 1

FosGIGR < Feae ba. 0 ariTgh cpepariageed i peike of 100 to
td di T .

fOPCARRER 6 Pl DA, TR foa L S T KpleRy by T dgneric

indgcticdl tlememosudB $6 fah Ghdweor, B Hso RIRSERLEDT BN ehistdtdconnected
DRAW NGS The foregoing and other objects, features and
satiallyitoapagallst cathbe ghanged isele¢tivebna¢oording ko fieguange baggd-e These
a rent .fromthe follow .detai |l ed. descri ption when

valt Be ilepticallyapnlicihiorpah P timERdn So SHIBN NG desC RN ngs

in which: FIG 1 is a schematic view of a nulti-band

| ow- noi se m crophone, having capacitor array, used in
BRIFE BESCRIPTION OF THEDRAWEIGS 2 is a graph

show nﬁlht ransfer characteristic of each filter in

sever althe fewegoingranghphisr ehisslsi featnres gnd taduantages of the present

shown in..FLG 1 is changed yaripusl,y: .20 ,Fl '

&VF@@?I{ Wélgg)\%:%e 1iore 8?%%?1% I,fgorﬂ é@‘f ﬁod%gvﬁng detaﬁ:\éd. gegcﬁpﬁon when
EMeR & &jdrctibf WithGh&ERlomBhDiks dawsestih Whidkeal | zed by

one capacitor and one reSistor according to a first

enbodi FERt 1 of atshkenpatiesdew afra/emiti-band FiwGeoisel Micropldne, having

are circuits each of which shows a_ m crophone having
GRRaciier arfayy pssddn popisntienal mobde fesgumadp. b ocki ng

e RO A WP RS BRS 48  psovr ces

resi stor accor
B WERAcapdtitandd dMhe fités-shém iBFEG.dri8 Bhariged vafdRB | Ng

noi se characteristics of a condenser m crophone

accor dFKg 1 &5 a ¢iecuprsbewing a4 micsophions haying an FM-neisediltering/ESD-
%Porc]:iéﬁl%t ise%{]lgrll rré‘él?z%S ptg]yo ‘one capacitor and one resistor according to a first
embodiment of the present invention;

FIGs. 4A to 4D are circuits each of which shows a microphone having one of
various EM-noise-filtering/ESD-blocking sections realized by two capacitors and one
resistor according to a second embodiment of the present invention;

FIG. 4E is a graph for comparing noise characteristics of a condenser
microphone according to the present invention with that of a conventional microphone
in using direct RF injection;

FIGs. 5A and 5B are circuits each of which shows a microphone having one

of various EM-noise-filtering/ESD-blocking sections realized by two capacitors and
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in using direct RF injection; FIGs. 5A and 513 are
circuits each of which shows a m crophone havi ng one
30 of various EM noise-filtering/ ESD- bl ocki ng sections
realized by two capacitors and 5 two resistors
according to a third enbodi nent of the present
invention; FIG 6 is a circuit showng a m crophone

havi ng an EM poi se-fil tering/ ESD- bl ocking section
P&%F‘-‘IS%EHS WOBEP%% hihird epnbpdinan pEthg peesetiipyentionia

f our t hpgeodi . e present invention: and .

FlGs. 7A 'ang %&g}téﬂévuv}rnguﬁ Pirgidhe h?"%f“&%ﬂ@ﬂ&ig'ﬁitmng’ E3SD-
blockiaphestton@Yiind WNenly Whred dhpARHST ding to a fourth embodi

EM noi se-filteri ngt%rE]Sl}ybl ocki%g sgcatcic%rngngr gaal iogeg egmyo tment

phihe@resapdovention; zmdd  one resistor according to a

fifth odi.ment_of the present invention. DESCRI PTI ON
oF THEsg?EgéF@gd FepiscaioniEngash o whieheshovvsea migrophepehpeing one

. tail. . red enbodi nen f the .
g?g%edrllf_tg Ei%gvr@#tei f‘gﬁenﬁlgﬁirsg ?fogﬁlgg ﬁaczlrggg rrearlﬁz%ci E% ﬂgﬁ%capacuors and
anersidiongcdordinB € PG RboliY@ANbT BB pFRERih@sion. &N
acoustic nodul e having a capacitance varying accordi ng

to an acoustic signal inputted thereto; a FET for

| LTyi | ed capacitance of the 15
PR CRIE OR 00" s PR ERE I B SAERRIMERTS
EM noi gepefd it king. i i i:
conneck et A hEERhidg i da GG serrf L Bod s o the
ptesatt imweatioet i ¢ noi se (EM noi se) and for providing a
functiogn to block el ectrostatic discharge. For easy
conpr eRigHs# 6pndeases anigraphoncwacchutingivbibe present isvéntioorcomprises:

acitors realizing.the . . D
B RBE Hiodl el R e e el nyprsog: acgprdingnisoan Asmsgc signal
Wikt . gl i ol r 0 :
A B, ) Sl SBA  lWs,of e
heovstig neodulsMViimoi are-eldctrice siighgl! RHD- bl M nble BRI hHESD-blocking
reglized by one capacitor C 11 and one 25 resistor
Reciion,c JHEN rig eennepied poe dbmtoutpite pertorof et dFET,ndort gemoving

I | £..nodul 6, whj.ch S a _capacitance .
Ol BSOS n TR 3 ars G o K P REY 6t
iReieidd, For Ry dhfBdn¥iohCRERIENE Y A% Aumd&@E | FeSistors and
capacitor CECM and is connected to the gate G of a FET
eapacityrs gealizing=te EM-noise-filtering/ESD-blocking section, embodiments will

be classified and described as follows.

Embodiment 1

FIG. 3 is a circuit showing a microphone having
an EM-noise-filtering/ESD-blocking section realized by one capacitor C11 and one
resistor R11 according to the present invention.

Referring to FIG. 3, an acoustic module 36, which has a capacitance varying
according to an acoustic signal inputted thereto, is equivalently represented as a
variable capacitor Cgcm and is connected to the gate G of a FET 30. Also, an EM-
noise-filtering/ESD-blocking section 32 for removing electromagnetic noise and

blocking electrostatic discharge is connected in parallel between the source S and the
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noi se-filtering/ ESD- bl ocki ng section 32 for renoving
el ectromagneti ¢ noi se and 30 bl ocking electrostatic

di scharge is connected in parallel between the source
S and the 6 drain D of the FET 30. According to a
first enbodi nent, the EM noise- filtering/ESD bl ocking
section 32 consists of a resistor RlL1 and a capacitor

\%H ch the resistqor R11 is_connected serially .

gfamt rfé ofr ahey FETor3G: heAr-Eqrdmg th a st gsmbedinat, ﬁhﬁatEM-nmse-
f he d )

RGPS S35 35 ks R SBPERTT ohE o el i

REIHARE rdsheorot NEls @de@td Eéﬂ?al a§ited Bfailblofihd FFAYSE$n §Jch a

of the FET 30. Wth this consftruction, sound pressure

winger tisé one et of the resistivrdpbiriagonr(entet to ﬁieaimh D of thaerET 30, and
ghﬁe capamﬁ nce of %CFe vari abl e capaci.tor

CAPCHPLE mmv betweemthe odhex gad 961%@%8@ lla@qdowurce S
?@ %_?ET%te G of the FET 30. 10 The FET 30 includes a

It:1 whi'th has a gate G connected to the variable

capaci Wath BEQRnsBuG Al 6und Freurches u’éé} AbfOE P Biaphragm (not
ground, and a drain D connected to the

ﬁmwm)lt@; efalfyl ﬂhe @apawghmmfbh@ wkma*hj;e sgmcitanCa3y, and sagh capacitance
lifie bUI e gal n m crophone, thereby

tlio’flw e%\YP ﬁﬁﬁ?"‘%‘ﬁoﬁﬁ fhe gafep oftred EIBhave a very
h' gh i WFE’{ I IPRERACEA ?F‘@T Ayiith éag an&'u@ Q:ldhné t%alﬂg ariable

so that unctions as an 1 np tra

capacibirCecim eo@oe 8 ehnédial @ca)u@fuman lgﬁdmuealﬁnﬁi dfami DJd:dnnected
art. The outPut of the FET 30 is outputted to output

th EMngisgfiltesing/ESD- b}ocklpg§g¢twg 32,5 r an amplifier of a built-in-gain
erin /ESDbl ocC

B OIODE: thpicb{ PSS PGP, SEbERs D har AGErGHEh input
ﬁﬁpéﬂaﬂ!edﬁldb@%%ﬁfo%p oflﬂg:ufs Bﬂaﬂ 50 Ghdti i ncftibﬁﬂ H? Ef(?impedance

radi o signals EM n ch’enters throug

trartgfiorep atatchiimpedshc20f Sacbasticanstivbeindn@rcuh @art.
m crophone to an external device, while functionin

bI ock The eutppbef e FEF) 3L rapefputias tmoutgutapmts e fan(gﬁﬂb after

f
BBl frise EGpisE MBS R R SR e o « B dfis Egoise-
ﬁItéHiﬁéﬂESleqj&:khrﬁg sddlist DGR BohPa0s %&@b&ﬂr Q6 hlt&hﬁockmg high-

capacitor C 11 of | arge capacitance, and the resistor
frequepey vastio signhls ozl EMtnoget whick ediescthaough the @xmtpm ipngs 34a and

O o R L b S S S T B o
Elﬁ&tgcﬁtat a%?@éaé%en ich [%og[g{hreggfir&%lo&ﬁm Ié’;gﬁlmaﬁtggaﬂ a?xkégsure of
elﬁctrdsfh@lcQﬁMGthCprﬁedl throviit the®uddut pAS B4 ald 34b from outside is
discharged to ground through the capacitor C11 of large capacitance, and the resistor
R11 prevents the electrostatic discharge from being directly applied to the inside
circuit section. To achieve such a result, the capacitor C11 must have a large
capacitance, enough to store current caused by the high pressure of electrostatic
discharge, that is, the capacitor C11 must be at least 1nF.

With the first embodiment, it is possible that the capacitance of the capacitor
Cl11 is changed selectively from InF to 100pF according to conditions. For

example, the capacitor C11 may have a capacitance selected from the group consisting
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Wth the first enbodinment, it is possible that the
capacitance of the capacitor Cl1 is changed
selectively from 1nF to 100F according to conditions.
For 30 exanple, the capacitor d 1 may have a

capaci tance selected fromthe group consisting 7 of
InF, 1.5nF, 2.2nF, 3.3nF, 4.7nF, 6.8nF, 10nF, 15nF,

Gl I AP PP U, B SR, B

Co0nE, Bhd M refftorlROD mad ke a 330Qancd30R&
o s 0 oo A o ARG e deh ek SPRchod oM ihe group consisting

of H)OtQ;LZBOQa&SOﬁbméOQuGI(Ed, @OnR2ANMGnd DKOhe 5 first

enbodlnent descri bed above el ectromagneti c noi se over

a wi delf? ERPsieAss) HISFRPhORG, Bavieg Agincwihvas certimaieg aserfding to the
be bl.ocked. Further, a n

ﬁPSg El%b% olﬁlggg @(%sé?g e&)ovs elﬁc romalggetlcer}%%%qu% ﬁtw1ﬁg§reglﬁency band

hﬁﬂfdmge]dware?iéh SERRAIN Hebvenct cPbs bARKE. SRREED o

stand agai ns elébggt r ost at |§§ eglcgghar ge o? even ag Sbndenser

BliovoRlwpE iagebrdingdtm the tfisstcenbwidémertt tias mh dmpphved Ebld)ékmg capability

&rounded and, hi ressure of electrostatic

St eren i fredisns deprgas disbare ObeterdpYasKY applied
OGitSRE twifen tllglgsmlcﬁé}h})ge ZilP %flgd cr hb%l S%ggurg of Wtfec?rostatlc

SNOWs a m Cr opnhone vin

EMHaﬁgaeaf)plietiQﬁﬂe Eﬁﬂeb{l ﬁk &8, sections 32
sel ectively including tmo 15 capacitors C21 and C22

and one resistor R21 according to a second enbodi nent
tge gnr sent invention. The
618 | teri ng/ ESD- bl ocki ng section 32 according

t o thecesRns 49”1?9 gfr Rleal b Fhidh § sea H{x_f 8%1%?1@%@915& one of

"H or a shape of aracter I'nve

carivne c EManoise- ﬁﬁsmlsg/ESDFﬂdckﬁlﬁg VE%@tﬁbﬂsV\QZCQélé&ivEE" Snédding two
and C22 faced to each other, in which the a shape of

eApasitnrs €24 rand; GRResndeond resistos R avcerdingetof wseeotd 2mbbgiment of

FRTNT RN
fk %&dxﬁ%tﬁ@rgn@h@? al srlll]%@ %)ﬁg cﬁQraEtla o ; I{ %Ce)shh%:rogg character

sel ectively et wee e gate
amcertet g7 fhymm&hecmngmilebletoﬁﬁﬂ Aeraeflitng chghcitb® GHCAIIAC22 faced
enbodi is acircuit showng a case in

Wrﬁaelho B IEM'L}H& @éﬁfahppesaf hgh‘E@Eﬁfblﬂb’@%P b secans @ shae formed

R L N

esistoe R22 A6t blRickigg ielRttbinagndtR doie iffiktedQoitRe PRT ﬁ)ei%\%gl%@tlvely
the %ate G of the FET 30 and the acoustic nodul e .

ded betpyepw thergaten@of ther KERX 80 sivbthie agowationtodnleckts e i n
Whl ch }\ccor r'\l/é ?oo{h%esegénldte?rrﬂ;oglg/ eEn% FIG. 4A is a circuit showing a case in
which the EM-noise-filtering/ESD-blocking section 32 has a shape of a character ‘IT’
and a noise-blocking resistor for preventing electromagnetic noise from being inputted
to the FET 30 is not between the gate G of the FET 30 and the acoustic module 36.
FIG. 4B is another circuit showing another case in which the EM-noise-filtering/ESD-
blocking section 32 has a shape of a character ‘IT’ and a noise-blocking resistor R22
for blocking electromagnetic noise inputted to the FET 30 is connected between the

gate G of the FET 30 and the acoustic module 36.
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bl ocki ng section 32 has a shape of a character |1’
and a noi se-bl ocking resistor R22 for bl ocking

el ectromagneti c noise inputted to the FET 30 is
connected between the 30 gate G of the FET 30 and the
acoustic nodule 36. 8 Referring to FIG 4A and 4B, A
condenser m crophone in accordance with the second

enbodi ment of the present invention conprises: an
acoust ReferringioeF 186 4/hand AB, & c;mdamet mgrephaneyinrageordance with

%S%E(g@n%af)(?de%g@%?f lﬁﬁ;ﬂrgwglt p 1?%/ ut %)I%S%Ff grgagotugﬁc module 36

ERRREh cRBk ok Jaling ACRing (TR ARl Ay pu LIS o FET
3@ fordunotrting and enipityiag vatied kepaditaiod dp thé aédistiC-mbdal, into an
for renoving el ectromagnetic noise (EM noise) and for

plﬁ@mpdslggala dndnani EM-noispifdiekngFSEx- blosklagu gection char gdich s

t d 6 | | ent |, ted
SRS S Al 6 TheckBy Hh 07 iRy HEBI R ERG nose (EM
A&ES ofd e ﬁr@ﬁdﬁgg ﬁEQctm%' t9 Qﬁoc@%lé%‘h%}gﬁ@iﬁgcr}%% -

filteri ng/'ESD bllocki ng section 3

el ect r Dhageeikstic nivduike3 @ ivledqlivaléitlygreplesaitéd s atvagiable capacitor
di scharge is connected in parallel between the source
Seancindhis genieatesh tsx the rateriSr fotheTHETFEE: 3eMso cadd-noise-

Bup e hgekipt Seolaf P eciol B Ge clatroBentia s ehd blocking
eletediehticRINEhaY gﬁ@édﬁn&t@@ﬁﬂ%‘?ﬁlﬁi‘? between ﬁletsBﬁ’rce S and the drain D of

EM noi se-fil terl ng/ ESD- bl ocki ng section 32, or an
tedlET 3®&r of a built-in-gain m crophone, thereby
I nput, Si gnal Such FETs 30 have a ver

i on  Tho BET0RkeCe JRETAw bihyhar apeis 6 sannsaigsetpai ariable

Sl Crche, e 8 P80 0. ERRABN WEoAaC AR 8 oBh  pqmaected
RAthe. EMbRifsMiIRing D -bloRkin g%&ﬁﬁi’ﬁ @ lah Rehphigiet bPA b%ﬂt—m—galn

shown in FIG 4A and 4B 20 according to the second
ermroplhlqmnther®yr aaplifying Ly impuf sigesl. c SpelcFEFs 302Have a very high
connecte en the drain D.,and, the source S. of . the
ﬁw dmpe dac‘éF&é(jPYVoP“t@EtZ impedtnest ¥ thedr g fueptiqns as an
Mfedahdet n@ﬁ)?ﬁg Q{Chlgg%%lg@m&‘of {He3bodsfE hﬁ)tdgfe aﬁﬁjclrcult part.

necte seril a tween an upper Ssi gna

end of Thé&EM-noise- f@taﬁﬂg/ESDFblﬁa&ingﬁebtlaﬁ 32pgh@ivn in FIG. 4A and 4B
ignal -line end of the second capacitor C22, thereby
ﬁ%ﬁomlng te, thehsgsend emiodiment i reelized) by afistygaphcitasi §21 connected

Ferh 5 PR D, i e s Scof i SETGo D ce eruth Sahgensr C22
tharetel Patallel thithStirse AR 1, ah DL ERK PesRtét R21 connected serially

to between an upper signal-line end of the first capacitor C21 and an upper signal-line

end of the second capacitor C22, thereby forming a shape of a character ‘II’.

With this construction of such a second embodiment, the acoustic module 36
and the FET 30 are operated identical to those in the first embodiment, therefore a
detailed description of the acoustic module 36 and the FET 30 will be omitted so as to
avoid repeated description and the following description will be laid out centering
around the EM-noise-filtering/ESD-blocking section 32 according to the second

embodiment.



10

15

20

25

30

detail ed description of the acoustic nodule 36 and the
FET 30 will be omtted so as to avoid repeated
description and the followi ng description will be laid

out centering around the

EM noi se-filtering/ ESD bl ocki ng section 32 according

to the second 30 enbodinent. 9 In the second

enbodi ment, a filtering operation of the EM naise- .
filtermdghestscand crnbedizeat i an filering onergtionmed By tHd-noise-

' itor C21 and the .second capacitor C22

e B, o, LGB R0 GRS b8cf e wn e
SdcBAd EATIBEAIRLIZC tHAILYDlo MM ER oh Frg BEHEY Bl bF a@b@&ﬁ%}féﬁ i
t hrough t he out put b¢|gg)r(t)s ﬁaggnfjelq?,%.& Al go, the fi stcnolse
whichss stipmttedBEbnpeutside throught theruypud porc dduparid 3t unidsa, ale first
separating the first capacitor €21 and the second

i RO Performs ot nky, azdecennling: yaetian separaipg dhgéirst capacitor

Eap.

ckin function ev ing the electrostatic .
Lo e poBR0 LRI PR Y DR Ao o RHE difhaseg blocking.
Ginchon tprevElngd SO RRchRAT! HRbhdrg? P BERBSdirectly applied to the
el ectrostatic di scharge voltage applied through tphe

tnsideutirquar t Th84ecomddcapdditaroC22 bypadsest Elestmisiatip rdischatgengpltage

the, inside 10 el enents from bei ng damaged by the o

annlicd hiopeh e QR partydda ausl Aintoeareund Hiereby mresntipg the inside
c . a .

LARARCRAN SRR AEGCHE B ScNBIC 8, Ty ptigr e

Rasoh, fhiceseRbiic® capacRbe T2 Omust havedh SIEII@é”cﬁEacit‘AHéE, dndught A& store
second capacitor C22 nust be at |east nF.
rzenitdapzed by thel Bighdpressurarof stactrostatie dischiange, R is, the second

connect seri,ally between 15 the acoustic nodul e 36
8W&°$We€%a‘PESt@e8fy°Fﬁ3n£§T i s a noi se-bl ocking resistor

for pPRRMUEWE CAR O ' ' r j :

| mput { Mo BG4 AR RI bR 20 AR Wriply petween
tle poastidhediled®s iddetheagde G anerR PETtiH@ ddisesBlocking resistor for
capacitor C21 and the second capacitor C22 are changed

peverting a¢ojropagngtisoigfiom heing iokted tctbe FETP X o

condi t {,ans,, For exanple, the first,.capacjtor C21 ma

be 20 TGBEDg secondrembndingnt fds pessible Thal be. FangFTtaass Qe first
SR AT S LBL e LIE BTN bl toe
2@h B0 8B mécordid@ né cobditibnsan Fot GRampleAklsofirst capaeitor C21 may be

Eé ferred thgt the first resistor RR1 has a
| 0% 3ite WaHe tharseeond, nasitns (F2I09 keomspstitange selegtodfrom the

%goggrcgﬁ;efl%{rgg dp ¢ 91%2'1 Sﬁg,o Q.ZnF 638% ’4.’%1{%&8.8%21 naPJ;?gnﬁ%n'FE 33nF,

_ at 't second resr's as
ABSH, S6SHIC and AD08E! ealwd if ﬁ@'ﬁréf@ﬁecﬂ{t@&t&h@oﬂiﬁt $64ifi6r ®21 has a

100Q 1 KD, 10KCl, 100KQ and 1 M
resistance selected from the group consisting of 1000, 220, 330Q, 4309, 6204,
68042, 820Q2 and 1KQ, and it is preferred that the second resistor R22 has a resistance
selected from the group consisting of 100Q, 1KQ, 10KQ, 100KQ, and 1MQ.

In a condenser microphone having a circuit as constructed according to the
second embodiment described above, electromagnetic noise over a wide frequency
band including low frequency and radio frequency can be blocked. Further, a

condenser microphone according to the first embodiment has an improved blocking

capability (resistance) enough to stand against electrostatic discharge of even above
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In a condenser m crophone having a circuit as

constructed according to the second enbodi nent

descri bed above, el ectromagnetic noi se over a w de
frequency band including |ow frequency and radio
frequency can be bl ocked. Further, a condenser

m cr ophone according to the first enbodi nent has an

i nproved bl ocki ng. 30 capability (resistance) enough to
§lr‘{g(neppélgéifm oytsider when shq mierpRhangrigeromded and digh, presgyre of

|ied, fror .Si t h ' h [
S, B T LGP AR L2 o
i's apphicestdRishe el séedid dniddRHERUE IG[?QClti§ stilf‘&rtﬁﬁlgéi“cﬂguﬁ Showing

t he second enbodi nent, FIG 4Cis still another
gicaseuintwisiblown Ed/1-naise-dtering svdtioals2aas Nhagd ofea thdracer fgverted
section 32 has a shape of a character "inverted 5 H _
Hnand s apisebincking registassios pseventing lestramagnegic noise from being

Sfkd RERRDEE LSRR ophicft e 0 HEb 8T 22 Wt ahe aconsti

afAURiIEC FBJdubSs 36H afbtfer ?l?rtlliitssrl;l&v'iﬂ andffet B&Ye ifiWifith the EM-

showi ng anot her case in wh the EM noise-filtering
seis¢-fittari®P sdetion 32 bhapshape of actharaaet Snvéried®rdndch hdise-blocking
and a i se-bl ockin resistor R22 for preventi

Esistary hkeventingieleetrppagnasicinedpei frop beiag ntp@tt%dw@gthEFET 30is
j F=T 30
SbbyloPied bl ERR AR REG AP HERET 0 n e RoRisl ldfisHer

sect i OThe BVehewe filtBridrg §actidh-3 2 BRovh irAIeR Ui /e 4I¥adddfding to the
second enbodi nent conprises a first capacitor C21

seponé cmbadiveaniveemptises a fiest wacitan 621 ltensoted deet\@eanf thedrain D
FET .30, a second citor 2 conn ed paralle 0
pcd the; spugce Ssc%fﬁﬁi‘: FEI0e pecogd gapacftor §§5 Fotecte rpaté}ff to the first

[ ; \’ '
CARRRR OS50 A QP ROIRE LN PGP 118 grom
tinelend of the fiset caputitcAOT aiida lowe? Zrodndeineiand fof thd segoral capacitor
shape of a character 'inverted Il'. Wth this
E3Rstheigby faming a shaph oha shayeeter ‘dnnsoied FBBnt, the acoustic
nodul e and the FET .30 .are operated identical to
hose. Tt b Cfetlonis ahstihtocobs embpo et B fiphstcdgodule 36
deseid PETa0 S o‘i)gl%téaci‘aeﬁtida? SRR 6 B8 ARAehBEaikeht, Ierefore a
Wil be omtted so as to 20 avoid repeated description
detdiledhéestrpticonvafithe aemstic mbdale 36iant tieFERB0 wall be omitted so as to
centerin around the EM npoise-filtering section 32 .
arg rrap??gedt deserrtionepnsh thectollgwinge description; wall dedaidgout centering

[ g f 4 ring. ti f -

SRS LRGP S5 sy sypvtipen

first vapRckdcond ehbodimtenthe MAREARGpeABaR idfAhe @M-noise-filtering
t her eby bl ocki ng hi gh-frequency noise or

s¢ationr Bhisgpesfarmed diys thevfiiist kapasitom il tand the second capacitor C22,
thereby blocking high-frequency noise or electromagnetic noise which is inputted
from outside through the output ports 34a and 34b. Also, the first resistor R21
performs a decoupling function separating the first capacitor C21 and the second
capacitor C22. To achieve such a result, the second capacitor C22 must be realized
by a wide band stop filter having a large capacitance efficiently capable of blocking a

wide band signal including low frequency and radio frequency, that is, the second

capacitor C22 must be at least 1nF.
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25 from outside through the output ports 34a and 34b.
Also, the first resistor R2Z1 perforns a decoupling
function separating the first capacitor C21 and the
second capacitor C22. To achieve such a result, the
second capacitor C22 nust be realized by a w de band
stop filter having a | arge capacitance efficiently
capabl e of blocqug wi de band S|gnal i ncl udi ng | ow

f r equeltepnahile, inlG 40, @eﬁa@qf@yreswqaaR 2§0m16ﬁt@d seédhycpetigeen the

ARRAL ibautee 30 TS 12 Bhe A BET 48 OREH sk telistor for
’Q_@bm &é&onﬁ@@&&tﬂo%embﬁng%@ﬂ@d idBe 988G of the

ET is a noise-bl ocking resistor for preventing
eI ect r Bithigiweh isccond iembodinemts) éi is gossitpel tHaethe tcapdcitendeEsF the first
. Wth such second_enbodi nents, it is possible that
Wé%%rp%l eRé dle sgcond sapaciter C23 %ﬁh%ngeé rseleptivedy droph d OpF to

h
T T
B3I Wit RARE §dcBihd cﬁ@m ﬂi@gﬁa\/‘y a ipR&itan¥diei&tdd'om the group

second capaC|tor 2 have a capaC|tance sel ect ed
torsistingef gnBub5 r2s2n§t Bﬂng# 7hRF6.84F, 30RF, DSnFnE2nk3.33nF, 47nF,

| OnF, 15nF, 22nF, 33nF, 47nF, 68nF and
%%féﬁ gd iPS@E i Alspsit i preferred thay the finy resister R24 djagtaoFesistance

h
AL 5o HE SN0, 5P Gk ok S 00, g, oo
ZDIRQ, and it KOpreferred thit the seEdtderekid@r tRI2L hdshe reaReA0E selected
resistor R22 has a resistance selected fromthe group

tronsthe gravg consistogmf 100Rf IKQL 10kKR2 100KQmadIM@nd | MK2.
In a condensger mcro aV|n a CIrCUIt as
constr Eﬂz? ECEBED I’THF"HBR‘P‘B* ol a LR CORBBiFtsieascording to such

|
PR SR Do Bl b O Mo BT by @ i equency
barebjuelndingdow filequdrico akié eadid frequenty €ati be Hloskeddi ng to

the second enbodi nents, an electric signal of the

nm cr opHba&ich @@mng fi dheybeconé egﬂvpém@n@s an haéeanTSImal of the

e GG AUEHEE e s T o
hﬁﬁhﬁéd:-‘ﬁltthé FET%‘OQ;B %E té Bave! 19&%%e39raht@ﬁecfdéﬁcm%f ltRe electric

renoved, and then the electric signal 1Is

signalsisi bloeldedt so ahatothedngis® de y8moved; Uarid flfenathﬂoéleétﬁc signal is
tern1na| t hrough the output ports_  34a and 34bh. FI G
fpngmitted & éﬁﬂu%B‘iﬂF?ﬁg carcwlégﬁ wmglpﬂq;tmmal fgoygh thejopgput ports
§jp§%rﬁf>§ ristics of a conventional commercially-used
condenser m crophone and a condenser

FIG. 4E is a graph showing a result of comparing RF noise characteristics of

a conventional commercially-used condenser microphone and a condenser
microphone according to the second embodiment of the present invention.

Referring to FIG. 4E, (a) is a graph showing a filtering characteristic of a
conventional microphone, and (b) is a graph showing a filtering characteristic of a
microphone according to the second embodiment of the present invention. In the
shown graphs, each horizontal axis represents frequency with a unit of MHz, and each
vertical axis represents attenuation level with a unit of dB, in which a larger negative

(-) value means a higher attenuation level.
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m cr ophone according to the second enbodi nent of the
present invention. 25 Referring to FIG 4E, (a) is a
graph showing a filtering characteristic of a

conventional m crophone, and (b) is a graph show ng a
filtering characteristic of a mcrophone according to
the second enbodi nent of the present invention. In the
shown graphs, each horizontal axis represents

frequ eﬁ’c wiitept RErinjectign ppthodnfer eaceommerciallyaisedix¢ondenser

it 1%?3%%93%3%2{%?& w59 (Pt o & Ol RF e hgpacteisi
?at) o€ MéAhicPspHoRY ﬁiodul%%hbﬁs a 1t h&ist 16981 dt%@'ﬁfoﬁl(}ﬁ —ﬁ@&@ Qnerally

a comerci al |l y-used condenser m crophone in
atrGyEhe (G ged 1 8MHDMICEVHH dveevar, KSHRE nEiEe Blﬁar&ﬁerlstlc shows

characterlstl c (a) of the m crophone nodul e shows a
#ERF growse lovel attenyptiermueh spallsr thamodgdgemthm fr9quea@y ranges. A

1. 8MHz RF
?q{gr act X(el§ |e¥¥’ regse h&he gleﬁ#rﬁg) ﬁ@?%a\ge%/g’%%q 1t }t‘fér"i'ﬁg‘t??l 3?‘1“ has 2
MiithusRaluer oft DAGUB, 4EBRbY MIRWIRE AdIf %H@snf&ové’ratﬂgf?%oé‘s to be

vertical axis expréssed on a neasuring apparatus used
expressed algae—4@&HB. has a mi ni num val ue of -40dB,

therebé Llovvl n aII val ues | ower than -40dB to be
expr esQBdMGAgT Band, i caggok appl Béﬁ&éldlrﬁ@rﬁsf injectiopanethod to a

d ¢ .
c Ongrés%g grﬂ&% M&%S% g%@ t%t tpa Isségon{dea eg]g 8? 3he present 1nvoent10n

6V GEbigendy ﬁﬁ% ¢ R8mPo. ?Qﬁ‘m{z' t8VEOGHL'RF Q6RE dhhRetea sy gb) of the
range from0.125M#z to 3.0GHz, RF hoi se characteris

migropfone raodule showh eneRFrowiseeatsnostionatevelrofno#@B, which is the

at t.enuati.on |.evel 40dB, which is the
Py palig Ogea.awygqbée PREASMITRERL (TANgCR AU, al’ogta" iFedugncy band.

T r

o e A AR Kecordlilo (18 el I A ARARo B &Yl bt s
RBimdsel evell isiimipravied oy eghxiiuiex3dBI6r 4B ad comiPired a6 that of the
conpared to that of the conmercially-used electret

esnencirdly-used eleptres sendenbéranistophene.hat t he condenser

m cr ophone, accor di t he present inventio )
funct | S ShaVEnEibe dpadenel anibraphpheaccospa gy pressit invention
RlnGilons2A s iledRnPER GlebCUI LS €ach of which shows a

m crophone having one of various

EM noi se-filtering/ ESD bl ocki ng sections 32 including

capacitors C31 and C32 and two resistors R31 and
odimeptfi ng to a third enbodi ment of the

FIGs. 5A and 5B are circuits each of which shows a microphone having one
of various EM-noise-filtering/ESD-blocking sections 32 including two capacitors C31
and C32 and two resistors R31 and R32 according to a third embodiment of the
present invention. The EM-noise-filtering/ESD-blocking section 32 according to the
third embodiment forms a shape of a character ‘#’ with two capacitors C31 and C32
faced to each other and two resistor R31 and R32 connected respectively between
adjacent two ends of the capacitors C31 and C32. Also, a noise-blocking resistor
R33 for preventing electromagnetic noise from being inputted to the FET is
selectively added between the gate G of the FET 30 and the acoustic module 36.

As shown in FIG. 5A and 5B, a condenser microphone according to the third
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present invention. The EM noi se-filtering/ ESD bl ocki ng
section 32 according to the 25 third enbodi nent forns

a shape of a character "# wth two capacitors C31 and
C32 faced to each other and two resistor R31 and R32
connected respectively between adjacent two ends of

the capacitors C31 and C32. Al so, a noise-bl ocking
resistor R33 for preventing el ectromagnetic noise
¢nbedimeni @f i the uptesent ¢ inveniionFEImpysess an egsivakany cagtaitpr Ceom

RERERED dstverd HE SBu 4 Beceot 3ot i PETCR) rertoping an
ﬁﬂnﬂ‘i%ﬁ@ﬂeﬁﬁ%&{ dift0 A& tBmpkild %nl%hfﬂpﬁg lipeest Eéntthsckmg

present iInventidn conprises an equi val ent capac tor

etidh 32 eonetedtbdretanchn dirdie D ahd the sottethef the HEIL3 | iafwhich
the FET 30 performng an anplification function, and

e squivelept rapasiterrCiem Teplesenty thet eappeitpnessos theauieraphone. In the

66 PE Bt 3. SRS Festos 3R Epnedivd By s epustspodule 36 and
P&k (Pof YCOMETeR esaw Sth% W%R@%l{eﬁﬂg@l@f bﬁ)@l@n ectlon 32

m crophone. In the casé of FIG 5B rd reS|

#238rdisg totheehird embedineanforie a&h@pﬁéﬂ € climpabitdr €4 3 ﬂmhi a manner
the gate G of the FET 30. Also, th

thet A dirstecapaditos G3d g gpsaspect Rm@ltgreeﬁ are myalleh cepnegieddo each

Btgmt Ql?d gﬁ%t Iggl%g giejrﬂfeé}[dhégéﬁfl %—Fgci%}%P 282 8&&%@? g%)ectlvely

s&%&dexf@w%&paéﬁ%&@gpmﬁl el connected to each 10
other and a first resistor R31 and a second resi stor

R32 ar Befeompetot . SAsandciB, seliyd pizstune efia epstvilorhtes laaliaphragm
gamtors 1 and 2. Referring to FIG gA and 5
g gop shoyn)ssoras\tp yanyt e capagitanas oh dis vasieble capacitor

g%gc ntﬁos%h g oédgﬁ{i]nc%%mgl fudss L &ta é?rv%eé% at atr}}gl gsatlfc of the

Vartapl & capac:|

BBPa0| t ance vari ation induces voltage variation at the
gate G of the 15 FET 30. The FET 30 includes a NET,

whi ch Hhe FETg?a& i@ch;d@m ABET ewhich hake gater Gadohnected to the variable

e TG RS YR I —
@4‘1—1@ %lﬁenofléel L 16 rib g%s%gﬁ’ro%kﬁg KOS 9L tok a eaﬁﬁxhlggf OEQ built-in-gain

I er of I'n-gafn mcrd ere

ﬁmirbp]ﬁgﬂen theddbyi mplifyﬁiggﬂﬁinpuﬁsighalFE'S&c}S CETa\3® kavéed Yery high
hi gh 20 i nput inpedance and a very | ow out put
inpyt denpedance andhat very lpwnewtpshdmaedange, sampleadaiffanctions as an

1nr1]%cl?izlf Oertrrra}er{sfo?r“nglftf Hala{égwgr%ﬁ %ﬁ]@eg? {hle%agoexgégrgg%it 4e anrcl%grléllli? part.
out put rRél cu§uP WK FBI 36 isSdatpaned &t Buhi Bbrts 34a and 34b after
passing the EM-noise-filtering/ESD-blocking section 32. Here, the EM-noise-
filtering/ESD-blocking section 32 functions as a wide band stop filter blocking high-
frequency radio signals or EM noise which enters through the output ports 34a and
34b for connecting the microphone to an external device, while functioning to block
electrostatic discharge which is applied from outside.

In the third embodiment, a filtering operation of the EM-noise-filtering/ESD-
blocking section 32 is performed by the first capacitor C31 and the second capacitor

C32, thereby blocking high-frequency noise or electromagnetic noise which is
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passi ng the EM noise-filtering/ESD bl ocki ng section

32. Here, the EMnoise- filtering/ESD bl ocki ng section

32 functions as a wide band stop filter bl ocking high-

25 frequency radio signals or EM noi se which enters

t hrough the output ports 34a and 34b for connecting

the m crophone to an external device, while

functioning to block electrostatic discharge which is
ianpptltfbcbﬂomrmmmwmm@x the utpué potts Bda emd 6éb mehlso, the first resistor

%# t% i ng %tqfs%g Iﬁ%];,’ lﬁéﬁf‘%lﬁw ﬁggéxic’}; aI E)tpel{ {ngt Ec?t’%n separating
Etcg%? & ﬁM] qh(? GSQQJH& gﬁﬁgl%rt 252 1?19 fﬁ'g’(? ‘an electrostatic-
ere ing high

requency noil se or

ellsemtgmagnﬁg fithction previmtingthe gletdodtatudibdrder fiih being directly
out si de through the output ports 34a and 34b. Al so,

appdied | tos ther énsidst oircuitR3 Thendedond eapecitid €33 i bypasseR@iectrostatic
Biirarie Soltgs el r @éa"éﬁtéé‘ﬁafg%gébhg”@épﬁ@r Rorotash thereby
E}é(red'ﬂ ?othng{lﬁhggfe %ﬁr os{nﬁ be‘i’ﬁ%l sc%%e%g ;ﬂ‘fé%l'%gtrés%%t di8%harge.

reventi ng atic rom

To ragkieldy sbehp Reduid tHeOsdebifd bapalier CB2 Ghlist havd 1@ 1596 @Bghcitance,
capaci tor C32 bypasses el ectrostatic discharge

ousiugh de St@mmre@t chused hii tlndwlegb wressure b elestrastaticadischarge, that is,
nd, the r the i nside el ements

ﬁ?gﬁ?%@ ABR< tgﬁggg\é““ﬁﬁb rost ati c discharge. To

achi evgreapehil@ ik By 9B, tﬁ@ﬁ‘nrﬁ%@ﬁﬁgr R8P aGdeBed g)i‘?alf?-b%tween the

have a | ar ge capaC| t ance enoug to store current
eaustid nyduldrandithé gateeSs of ¢heoFEAT 8Gtis o hadse-blocking resistor for

di scharge, that is, 10 the second capamtor C32 nust
preventingelestromegnetigmeingrfrqn being inmutted trpthe R 30 r d

resi st onnect.ed riall we the .acousti

nodul e?g?] 8ap(aﬁ§ané:gtogtﬂ§ %rﬁfe 9%01&%18%&1}(@%5 second capac1tor €32 can
BOCh#rgel QElbinEY ﬁ%hﬂ(‘ﬁ{F {001 Q0BT R46¢Mid'D conditions. For example,
el ectromagneti ¢ noise frombeing inputted to the FET

8@©. firfh eapmaipparcC3 by tf 10pFeof B3pR, wldlwathietsecond3dapacithr tCH2 may
gecond capaci tor C32 can 15 be changed_sel ecti vel

Tn? cepsettanpersoreted fEosn dhe group consigiing ghdnk,FhenF, 2. 3uF, 3.30F,
F
RTETES B, KR, IS 20 SEPPF Ry ¥ FRis Do O A, f frgtomed

gak esdhest the Akt IRt R3U thﬂQﬁ@é&bhmﬂasﬁforHBE had a26distance selected
2.2nF, 3.3nF, 4. 7nF, 8nF, | OnF, |5nF, 22nF, 33nF,

Mnnhe@smp comeistigDoftL 008 22002 3300 43P8f 6206800 820Qand 1KQ,
the f t t t.h d

Al el pesthdoe L bt i A0 i e s et o

ebnsiiider 1800°Re, FRIZ00kINAA 1RRQ52, 08092, , 82052

and it 1s preferred that the third resistor
R33 ham a condens¢raniveophehe bhwdg far dronithes anstryeted according to the

third embodiment described above, electromagnetic noise over a wide frequency band
including low frequency and radio frequency can be blocked. Further, a condenser
microphone according to the first embodiment has an improved blocking capability
(resistance) enough to stand against electrostatic discharge of even above 8KV applied
from outside when the microphone is grounded and high pressure of electrostatic

discharge is applied directly to the output ports.
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consisting of | 0052, 1 K92, I OK52, |I OOK52, and 1
Mh. In a condenser m crophone having a circuit as
constructed according to the third enbodi nent

descri bed above, el ectromagnetic noi se over a w de
frequency band 25 including | ow frequency and radio
frequency can be bl ocked. Further, a condenser

m crophone according to the first enbodi nent has an
Emhodimaentt ocki ng capability (resistance) enough to

st and inst el ectrostatic discharge_ of even ove )
8KV appld-etl 1513 GHFHL SR MBS h dHCTWBORG EAYPE ot Ednoise-filtering

-and..bi p elegt [ . schar
SRR A0 RS WAL 19 el 90 o
EABOH MBS tHe fleSent fnviefitiéh.Ci rcuit showi ng a m crophone
having an EM noi se-filtering section realized by only

t hr ee Befsuoig tor FIG4 6, mpsCoE the constiuctjon ds addntigalt to that of the
enpodi ment. of ..t he, present. i nventjqn. 5 Referyring to
ﬁrln)@scﬂ%zenﬁ&gfcwd Ve iRfpis Ay degailer Scseaiion il bE gy and the
) H - . t . . - . - - .
U SRR e U ¢ AR SIS Rcring ston

B Witivh Rg dlgisferenptdmtudtion! frdie tHedntboditheri€ Bésefibéiabove.
around the EM noise-filtering section 32, which has a

di f f er €he Ei\drmise_tﬂr,ltdm Sectjgmt?ri’e aemdmign’cmttlse d@lar_tbr ichpddiment
BREIFiss P RrERUBRIToRe L &60isapieuar G47: pif « e Sebagfor ca3
Eéhhected HEFAR ML %@Rf’el%hltt}% drkihD a@dﬂﬁlg%oﬁﬂae Fs%f%om; E(Z.f 43

connected I n parallel between t drain D and
sour celrSthef faunth élBodifent| i fiheridgo upérbti@nmod dher@M-noBe-filtering

filtering operation of the EMnoise-filterin section .

septipg 3345 performpddly thedirst; te Jhird gapagiters Qﬂdp@c@?% ithereby blocking
3. thereby blockin hi gh- f requenc ise or, .

b ebel i on RREE R oie HEEh oty G Beisids through

Her el pbits BAL a4t TRPUhRevE4actP fbosalf Rhe TBrdPCGPh&ENR C43 must

such a result, the third capacitor C43 nust be

be edalizestb oy wadebahd stapnfiltesthapingial lamee chpacitancesefficientty capable of

pacitance efficiently capable of blocking a wide,K |
g@ﬁ@ngiag‘wép bapd pigarliaclinding 1o divanensy #pd radie i%'&quency, that is, the

g}{iaﬂééggc:%i#ﬁ@qﬁlhskgealtlggmthtﬂhi rd capacitor C43 nust be

€ capacl tance of the capacitors C41 to

CA3 camhéeagdeagiRdofsfleesabhdi®dry C420of CMTeAOBE chongkdORlectively
according to conditions. Preferably, the first
érgphb@pl‘bto PUF according to conditions. Preferably, the first capacitor C41 is
selected to have a capacitance between 10pF and 20pF according to conditions, the
second capacitor C42 is selected to have a capacitance between 20pF and 1nF
according to conditions, and the third capacitor C43 is selected to have a capacitance
between InF and 100pF according to conditions. More preferably, the third
capacitor C43 has a capacitance selected from the group consisting of 1nF, 1.5nF,
2.20F, 3.3nF, 4.7nF, 6.8nF, 10nF, 15nF, 22nF, 33nF, 47nF, 68nF and 100nF.

In a condenser microphone having a circuit as constructed according to the

fourth embodiment described above, electromagnetic noise over a wide frequency

band including low frequency and radio frequency can be blocked.
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selected to have a capacitance between | OpF and 20pF

according to conditions, the second capacitor C42 is

selected to have a capacitance between 20pF and | nF

according to conditions, and the third capacitor C43

is selected to have a capacitance between |InF and

100~& according to conditions. Mre preferably, the

hhi rd,.25 capacitor C43 has a capacitance sel ected from

mbodimenf Tonsi sting of InF, 1.50, 2.2nF, 3.3nF,

4. 7nF, 1@.‘[5895’ anlc'l Ere cl‘x%ﬂﬁs ea%g%%wh%ﬁpﬁiow%qﬁicrgp%%ﬁ ﬂMng one

I OOnF." 1Th a condenser m crophone having a Ci VRS

ePVdiousy EMVed o6 Festh HESTObIbBENg EQubhraanRAdlyBRde capacitors C41

descri bed above, el ectromagne%l C noi se over a wde

fo €éfliemtgne tesistdr RA¢ laochirdigg lto w fiftheauledoyerd od thegutesent invention.

Ekgq% nci_/l can be bl ocked, 30 16 Enbodinent 5 Fl Gs. 7A
SPRWE | 3 COMPEUIRBN Ih WHIRR cthe SISO aRAd colo Siafo FM-noise-

AR 0REDDloding LG oM ARLEHENY L IRAT o Pl FETHD, and
BI® 1Bsishéws Rrbnaeediodl B0 Wwick the f tebis@ADREYT NN tthed TEM-noise-

the present invention. 5 FIG 7A shows a construction
fiterrg/EPDttheckingsiestion isReAnastedtsedaliMorthé smirce S of the FET 30.

filtering/ ESD- bl [ section is connected serially

to theRgREME @oﬁ%thngETc enisgs qmfepephong, a9reifling, to°the fifth
. i @Nad.n i.ch: . i R . .

ERPaLREt | e pHALS LR R Ater Tl uidi copacitor Cec

samieated Ybetwednh¢hes gatec@ mdothet BourEES 30 .thREFBIr B0ONgerfodming an
FIG, 7A, a _condenser m crophone according to the fifth
appkfiepsiennimetion. t Alsoprthe eendensere mi¢rophansnpedosding 4a the fifth

BB RIERE bR & M EeE T o aywront g iom C2 0 a third
aapakitdd e &&ﬁe{;}t@&‘ﬁ F?ﬁllel?ﬁg\ge n'thE sGROIE ARG rthéTélrﬁ{nOIﬁ I?):P'ﬂ% FET

according to the I ment conprises a firs

36,pendi coonpri€ikls fiest ss3istoTR Maganédtal bebéeen thadran tonrredtion ends of
capaci tor C43 connected in parallel between the source .
they ﬁ%FOPE ecapacitqy £43f and, dha-third saperiton fddd osprthate an gEM-noise-

fﬁi'tgﬁﬁeé%é{‘:§ﬁi'b%°§<rg§ig€#i3€ﬁg %gftggge petween the drain

conn ron-e nd capacitor C42 and the

third A@déafdfétﬁhﬁ@3IG.37-]3,taB%M%iéél\ﬁlfh@inﬁﬂESD-blo&king section 32 is
S0,

fiIteringiESDb ocking section 32 is forned.

realieed imspchoa Maderth@, a first capacitor C41, a second capacitor C42, and a
M noi se-filtering/ ESD- hl ockjng section 32 is X
5@&41 PRSI (43,7, canegiedan DMl bebysenghe e Piapf theydrain D of

ﬁlesﬁﬁ‘)gg, eﬁﬂpaaﬁfs{ %sis%%ﬁ 139 QOﬁnected between the source connection ends
of the second capacitor C42 and the third capacitor C43.

In the fifth embodiment of the present invention, repeated description of the
construction and the operation identical to those of the embodiments described above
will be omitted, and the following description will be laid out centering around the
operation of the EM-noise-filtering section 32.

In the EM-noise-filtering/ESD-blocking section 32 shown in FIG. 7A
according to the fifth embodiment of the present invention, the first to the third
capacitors C41 to C43 performs a filtering function blocking high-frequency noise or

electromagnetic noise which is inputted from outside through the output ports 34a and
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20 third capacitor C43 are connected in paralle

bet ween the source S and the drain D of the FET 30,

and a first resistor R51 is connected between the

source connection ends of the second capacitor C42

and the third capacitor C43. In the fifth enbodi nent

of the present invention, repeated description of the
construction and the operation identical to those of

14te amdrthedirsteretistotl BS ¢ pieHfermsaina\oaly 2 Beaviuplindfinotiorn sepdrating the
and the follow ng description will be |aid out . .
weond eanigiterr 6dAcandhthe Girdr eappeitpr 0f43 fpat also an blocking function

EM noi se;filteri ection . In,the. . .

i opEans Fl bRty BSER0 ey Balehris epatied s opyide from
it&etly 7 Affecting Ol NideO cirb@ie.f | A%, efeodiifeRbpARitof 43 bypasses
present invention, the first to the third capacitors
dédtrastatiCdBclapé voltage applidd: through tHeLoutit portd Béacdidib to ground,
hi gh-frequency_ noi se or 30 el ectromagnetic noise whic

h
herepy RrEYRHNE 1t 188ide | chanenty diggh beiie dagasd Porthe elpglostatic

nd 17 34h, and the, first.resistor R51. pexfor
Bty o Sordits ol B BA rpptudicC Ty dibe o taree
EMRAENEE" erfehgh aBtbfREciritinf datRBAS HRY high3plesturédof @lfostatic
bl'ocki ng function preventing thé electrostatic
disslmhge; gt ispthe dlgjed caplacicdr C43 apgsbe etllebstdnf.out si de, from
directly affecting the inside circuit. Al so,

h hird,
capaci TR cepasitagp £f8e apasiters F8LtaG4 %ﬁns‘e%afmg@eé selectively
FhL 3R AP e B0 LAROHL PR 2o U a1 i

felevtedorl Iy e dacapgeithndy betwees | 1OPF 208 t2APF Qiccatiimghar@aditidns, the
achi eve such a result, the third capacitor C43 nust
peeond xapapitge CAajrastlected 4o have uaylsapasitancsr betwgen @ApF and 1nF

SRS R B el 0 L e
D5t A, i ARG B GOl SR, D3y 60 v

aapaciteh 043 has 6 WaPadifafes seléft&f aoabihg, grbfie chnsising of 1nF, 1.5nF,
capacitor C41 is selected to have ]%d‘cqggacitance

BentiedAnh, o mEa Gk pPnkidSoF d24nd, 83n t Pgdsand HnF.  Also,

econd. ca Itor 2.1S. S cted to.have a,c I tapce

Beb et ol TRl OB bRy e BB BEREr fghliearom

E&?sisftihg bfl16RB20N0B 36834308, $20QCERID, 182008 1R Q.

capaci tance 15 between 1nF and 100F ‘according to

condi t Imasonddnser micedpdiond hyving laecitchitrad constpmtxidt amcor@itg to the

gﬁi a_capaci tance selected fromthe group consj sting
eibodimant descriped ghovegelgpromagnetignolge gyst a Wiggprequency band

I . E . F SO [

iPind B ety o Piie HPRbn ot A Hlont 2 el 4 Rongonser

satieph@rR dccordidg'® Gk it embodiment has an improved blocking capability

(resistance) enough to stand against electrostatic discharge of even above 8KV applied
from outside when the microphone is grounded and high pressure of electrostatic
discharge is applied directly to the output ports.

In the EM-noise-filtering section 32 shown in FIG. 7B according to the fifth
embodiment of the present invention, the first to the third capacitors C41 to C43
performs a filtering function blocking high-frequency noise or electromagnetic noise

which is inputted from outside through the output ports 34a and 34b, and the first

18




10

15

20

25

30

consi sting of 10052, 2200, 33052, 43052, 62052, 68012,
82052 and 1KS2. 20 In a condenser m crophone having a
circuit as constructed according to the fifth

enbodi nent descri bed above, el ectromagnetic noi se over

a wi de frequency band including | ow frequency and

radi o frequency can be bl ocked. Further, a condenser

m crophone according to the first enbodi nent has an
tiesiptoo R&# potfomks mdecaphig funktion fepasatisg dimceeromhcapghitardC42 and
éﬁand agai nst el ectrostatic discharge f even .aboye

gthigh sARagior Gt r ok achieveamichiicissyih dhindogpagitor (3 must be

d_ ar [ .gh . trostatic j

PR 3G P Gb HRY Bk duEE PR CetppleR) 2fiBre of
IR 8 Widd bARY digHa] SRUdIBN0Ifre\RNEY il fabife frdfency, that is, the
according to the fifth enbodi nent of the present

fhird eapacgor C4hmubt bestt ldast ke t hird capacitors C41 to
C43 nperforns a filtering function

hi gh- f FisgSericianssi efe ther C@rase?IiSO%bngf‘ﬁggﬁﬂ?‘sf’é S hRi eqnged
R AL AN A

acitR| A0 fseleeted @ heRPAERatibbhct Betwees QUPF eaPa0PE aEcording to
2 and the third capacitor C43. To achieve such a

eaaditions, thieeconi redpasitpn €142 as seba@edrioshavba capacitahgebetpyem 20pF
wi de band stop filter havin | arge capacjtance

& f%ljio arfordng éﬁbé&BP‘i‘“B‘PSa apy e iﬁmf ST R R Y §9(ifgﬁ%%q to have a
j Gdi f ;0 f , '
LA B it 1N 2B RHEREY bl e
thirdacipasitere Cdf ishscletqneo thave £4dpacitdice selekbtédt Framamnthbegroup

changed sel ective%froml F to 100gF according to
eqsisiing o $nF, Ar & 24Py 3.3nRed 7nF.<0.8nk; 4Paki 15@F,2:2|11F(,i3§nF, 47nF,

l.ect haye a., capacitange t n_l.OpF 20pF. .
G paf agb, " Ao if BRGerfh Bty JEE N deniiy R37 i fegisance
S R& BOmithe BAND RnSidRGEbt PORE DBHNBSHN 2900, 142080 680018200
according to-conditions, and the third capacitor CA43
agd BéQdected to have a capacitance between InF and
100gF according to conditions. Mre preferably, the
third bapsgendessermaigraphone having the erqyhvdeseribed pibove peaading to

5L 04,15 000 EOBREBL b e 3 s
BelritHincluéidg fowd %&%é}ﬁz land Al fredulent catl R Ktoéled, t hat the

first resistor as a resiStance 15 selected from
the group consisting of 1000, 2200, 3300, 43091,

fl. 680fl, 820fl and I M In a condenser

ﬁg‘g?‘lﬁlpﬂﬁﬂ having the circuit described above

accor dMégnJvﬂile, the first to the fifth embodiments described above can be applied
to a variety of circuits for removing noise caused in a frequency band of 1.8GHz or
more including a next-generation mobile communication system (IMT2000). That
is, a circuit for removing noise caused in the frequency band of 1.8GHz or more has
the same construction as the circuit described above for removing noise corresponding
to the frequency band of 900MHz and 1.8GHz, and has only a different feature in that
capacitors C1 and C2 for performing a filtering function are realized by capacitors
having a capacitance between 1pF and 100pF. The capacitors having a capacitance

between 1pF and 100pF can filter electromagnetic noise of SKHz to 6GHz.
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the fifth enbodi nent descri bed above, el ectromagnetic
noi se over a w de frequency band including |ow
frequency and radi o frequency can be bl ocked. 20
Enbodi ment 6 Meanwhile, the first to the fifth
enbodi nents descri bed above can be applied to a
variety of circuits for renoving noise caused in a
frequency band of 1.8GHz or nore including a
next - géoresxatripte) inDbichee o6 rapplyinpatieoBVsyGitefiité¢lindlEODMlocking
That 25 is, a circuit for renoving noise caused in the
JeetaQiudh bsing Hiiep eApagitaeppd ope msaor Bashowmia HgadA to a circuit for
constructlo he ci rc it des ﬁ 8 above f

g

BT S it SR Pl tie st B shs T PRl P n G2 3 ©43

ﬁg g&l’f@rnﬁﬂg a ¥i1Rfhig furﬁ:ﬂgn t&ﬁ‘l? b9 Bd1¥ctéd Q)' Hdve %ec@f;adit%ﬁ‘&%&wbé]l 1pF
capacitors A and for performng a filtering

zindnmapﬁracadrdlrfgetalcbﬁ@dohw G@pagampie,sthe lﬁastldagacﬁtor C41 is selected

capaci tance between |pF _and 100~tF. The capacitors
Walwsagl eppeciisaes b@nvv@én 135 aBétiD@eWC‘PréFﬂgatﬁcFomé@ﬁﬂF angrpreferably

%%,pt%l%eslecfeo%h rc%gzg 16 6F6Ftﬁ§ t Exgve a capacﬁance bel‘ween gpF and
ﬁl\# AQbedng 1o doanitdAs Fa‘ﬁ@ﬂaéfef:ammapﬁ QR4 1P ABadifl 093 157 selected

three capacitors and one resi'stor ‘as shown in FIG
tochaxe aicapacitandedretweernionFi ang 190jLE acafrdihg 8Getmditionspang], preferably

§ GFDais PieRigd SorT b RG CPARBB SN 18kn lcgé’ EPR Ry 47,
BRYE. RS LARECURE 1RD. BT 3 PhA00Fs JERGy fhAta e e

condi t10ohs exanpl’e capac

itk etisest RII0hRAVRsidtaboPdléda@NEEmiRé BRAP cbnﬁ&nfgﬂ@k e, 2200,
according to conditions, and preferably 4.7pF, the

3HKHMB 02 p2RL6BOQCE20Q2 9nd éKELt ed t 0 have a capacitance

bet wee pF and nF according to condi n an
preferg‘b'?’ﬁ e§aigple depribegraone tﬁﬁgex?%?mcé@,@ S BRLCA3pnd the
[ishi? lafoﬁﬂpaa&id%adlﬁ& sﬁ)‘:f)t nwﬂnl Egnlﬁ%g%}ﬁprove resistance to

accor ng to conaitions, pre era

elaaacsswuarm@hs@beCH% f)ﬂeﬂsﬁliré bfeclgcteosmutic Aisthardge ngpldéd {hadugh the
1.5nF, 2.2nF, 3.3nF, 4.7nF, 6.8nF, |OnF, 15nF, 22nF,
Q@ portarfom eBisideds disrloresd toggreund; pars348r thranghdhbie thirg: capacitor
fir resistor .R51 has_.a resistan selected from. ..
EAS b e aiedh Shieiare. 16048 ArS55RErROLBEAG H A6 atic
@?s@l?a@ ¢ #88MRingBPhdd éﬁ‘&ti{@ #he infidé Eﬁcﬁ?(s%@%r? dEs &tidRGuch a
ab ove the capacitors C4 2, and 43 and the 15
resslt sthe thikbdaphciton Gdnindst aaad latge papdcitaese, enduighdo store current
funct|on|n to inprove resistance to _electrostatic

gausedh By de high @FPSE}F§§§ glestrptatiq disehagge; that s, Hhesthird cgeacitor C43
ARRY b 1Y fggh the

In a condenser microphone having a circuit as constructed according to the

example described above, electromagnetic noise over a wide frequency band

~including low frequency and radio frequency can be reduced. Further, a condenser

microphone according to the present invention has an improved resistance enough to
stand against electrostatic discharge of even above 8KV applied from outside when
the microphone is grounded and high pressure of electrostatic discharge is applied

directly to the output ports.
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out put ports fromoutside is discharged to ground port
34b through the third capacitor C43 having the
| ar gest capacitance, and the first resistor R51
prevents the electrostatic discharge from being
applied directly to the inside circuit section. To
achi eve such a 20 result, the third capacitor C43 nust
have a | arge capacitance, enough to store current
causedInbyuchhessilthg bmbmdimtﬂr anacdlecttie sighaisefathe (m1crophone inputted
di scharge, that is, the third capacitor C43 nust be
Htrowéla{élﬁ g&terﬁcof fhs EET.30 &e@@@lr a¢i 18 rﬂaﬁpﬁﬁﬂ 80 ﬁa\?ﬁ Mghave low noise,
A BR300 SRR S BRCERENE 4 8RBT Gt cvpu
bRAI3ANEA mﬁ@luh #6ise réM6vdachng \Jl@é/voiﬂdes%teﬂﬁéfr b&kih@SioRals of
requency can be reduced. Further, a condenser
mdaxr drequerey deandy i mdhicho theheriger bamhttop ndentis apalirad nthe first
nproved resistance enough tqo stand
$H26 e thiad ewcg%ﬂ"ép Bnd ghe firploigpistor

jside when the mcrophone is grounded and hi gh
pressure of electrostatic discharge is applied
directly to the output ports. 20 In such a sixth
enbodi ment, an electric signal of the m crophone
ﬂNﬂHS’EBIAt[hABEMGA}BII;hT‘b’ G of the FET 30 is
anplified g t he FETigO so as to have | ow noi
. s t r aPS FAR PEFeeLITaMsihe deregpingetis copdensermisro OH’BBF‘FOédmg to

€,
n0| égggngség&%€}%QMA % %hoggggé?ﬁé?gggglO?@ﬁﬁ%&@rmnowng
slegtiahsgrefic hoisabibbaihing Qﬂ%&ﬁ&ldﬂ&ﬂﬁenﬂgﬁeﬂf&& o ellebiBornhghtic noise
band stop filter is realized by the first capacitor
eath at%@ﬂé efmih dndugiagi Qa@amtgm angd HéSl‘éthrSr th @aw i frgquency band
first resis R5 1. IHchJzé_I? blocki
}iﬁi‘iq"& ?‘(‘_’l FIHG N a P ‘é @%‘gﬁn‘fyr offt ¢1¥r yyPHige blocking
ﬂ?a ARy ﬂ&ﬁﬁc tFELRRARSCQ ?s%ﬁérg Hefl fron{GutBigeSent
enti has dvantages 0 eni'ng range capabl e of

r enpvi ﬁguleehfsaﬁvsnnag hed beennies&ithed dbtanretigh with what is presently
excellent filtering effect of electronmagnetic noise
\ﬁmweaed:twbﬁﬁm namsﬁ yracmal i rpgeféragbemb@hmeamt isda b tupderstood

e.fre Iom1 eguency .and
bl s o R B 048 0ol BREHEBERNBES bur, on
‘ﬂﬂaoéthitﬂaf}t Mt fsfﬁt‘dnaécﬁﬂﬁ 8dver Yafb@C ib@iFcalions MdSvarRfif®s within the
appl i ed fromoutside. Waile this inventi on has been
dpisit andwape of henpmantedolainit. h what is presently
considered to be the nost practical and preferred
enbodi ment, it is to be understood
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that the invention is not limted to the disclosed

enbodi nent and the drawi ngs, but, on the contrary, it

is intended to cover various nodifications and

variations within the 20 spirit and scope of the
appended clainms. 21 WHAT IS CLAIMED: 1. A condenser

m cr ophone enpl oying a wi de band stop filter for

wi deband signals of | ow frequency and radio
WRATdSULAIMEDzondenser m crophone having i nproved
resistance to electrostatic discharge applied from

out si db Asendsnsss sricrapgonr eraplogingryiferhapd istopelilfes far wideband

t.0 decrease.noi se, the condenser mcrophone . :
SIS FE RS oA shd B8 ERIRE  6bf PRIGRG misrgghone having
DPHOCLPFRREMEES td @Ie@tr&s@&ticaﬁis%rgé appliedefrGR L dutGdS hld Preventing
an anplification neans for anplifying the electric
sudgnidéquen@uinteefdrdncoto ddeecasanaiss theccomehskemRBophane cdiiprising:
an EM noi se-filtering/ ESD- bl ocking section 32 for |

bl ocki #yaePusiiciadule 3&ifer spnveEiingnspund \pressuiguBit yamatipn of an
Elg(qirigs{ reguency out putt ed fromthe anplification

neans, &i'ocki ng i ntroduced el ectromagneti c waves,

radi o ye¥@pheéation rdds 6 &ﬁﬁlﬁ@ﬂgaﬁliecqlaﬂtr&?ﬁgﬁzﬂfinpdtféﬁ from the
EM noi se-filtering/ ESD bl ocki ng section including one

agoustpombdwlaBbpmdof a resi stor and a capacitor di sposed

bet ween an.input_port of the 15 anplificatiqn neans .
and 1 hah d0GeisefilleEngiES DsblogkEE ceckin ddetor atﬁosaﬂ%lﬁ wideband

. i fi i , . .
B0 el oy MBI S0 QR NSRS BN kit
pead, | BlocRing! Mntt@tuces &lectBafdpnetinevaves, AJGONEERS efioise, and
m crophone as clained in claiml, wherein the

elagtzastatisrdisoharge2the tBM-noissi fd tesingileblgcking sedtioarisduding one or
between 1 pF and 100F and a.resistance between 100 and
prpbinatess gE. FII] Ao HABiei R roRa DB SELFBCPPYaPH of the

%ﬂ%ﬂﬁ&fﬁn%&aﬁg Q+J‘ﬂleta oustic 1€Y6 Q@ﬂgr betwedh APOHBMSHIt of the

rophone as clalimed 1n claim1, erein the
bkblificadn méank iahd argrogdd;-She tdsivedtiang the capaoitor3iking connected in
conprises: a resistor Rl | connected serially between
peraleltor pparieato edgh othepl i fi cati on neans and si gnal
out put port 34a; and a capacitor Cl1 1 connected
bet ween one end of the resistor Rl | and ground

2. A condenser microphone as claimed in claim 1, wherein the capacitor and
the resistor have a capacitance between 1pF and 100pF and a resistance between 10€2
and 1GQ, respectively, each of which can be selectively adjusted according to

frequency band.

3. A condenser microphone as claimed in claim 1, wherein the EM-noise-
filtering/ESD-blocking section 32 comprises:

a resistor R11 connected serially between output port of the amplification
means and signal output port 34a; and

a capacitor C11 connected between one end of the resistor R11 and ground

GND.
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G\D. 30 22 4. A condenser m crophone as clained in

claim3, wherein: the capacitor O 1 has a capacitance

selected fromthe group consisting of |nF, 1.5nF,

2.2nF, 3.3nF, 4.7nF, 6.8nF, I OnF, |5nF, 22nF, 33nF,

47nF, 68nF and |OOnF;and 5 the resistor R11 has a

resi stance selected fromthe group consisting of

10052, 220Q 33052, 43052, 62052, 68052, 82052 and

1KSI . 4%.A gorglenste ns@opmoneras ghaomed asclaibed, mdaréim ¢l ai m 1,

wherein the EMngise- filtering/ ESD bl ocking section ..

32 contBFiC@B%C}t%?y‘lé fyas rasfap@awgtsgkc 105p Ao gl GoRsisting of
I t t i £4.Gati

R LSS, PEaRrs o e PR, JBhey D, 23Rk, {42 4ZRP, 680F and

sEmPnahdapaci tor C22 connected parallel to the first

capacitor C21 to performan EM noi se-filtering and

ESD- bl the késiggorf Rihichasangesiatadcasd¢atest frorashes gronp Radsisting of 100€2,

connected serially to between an output port of the

?%%930%4%%6&%0{%pg@’lgzé)ﬁba@nl%@t put port of the

second capacitor C22 to perform a decoupling

function, so that the EM noi se-filtering/ ESD bl ocki ng

sect i of. Ragndersbeftcrdphone hadigrtah cldilm 1, Wheréin the EM-noise-
condenser m crophone as clainmed in claimb5, wherein:

fibeningfE$ Drbdeckingmectionnd2 @uprises: a capaci t ance of | OpF
o6l oot Bt SHREHG G0 poreting: 5, pral Oyipen PuE port of the
iy gty sl 22,

68nF an rst resistor R21 has

a resistsscms sgacitdred2? remédiel gantlpl aonlsd $ikst ngpaditor 2621 to
10052, 22052, 33052, 43052, 62052, 68052, 82052 and
pecfprmyan BMeugisrefilieringrand Eisihrbloskiag fandtiopeandi n cl ai m 1,

55° conpiISdear ReF Spnassisdcierafly & petsh sh Sarof Rort 37 the fist
Bifatitérat2 PAIVERE M PBHI TR decOid Edphcitod €228 peftbmih idedbupling
ter;

means and ground port to function'as a fil ;
function, so that the EM-noise-filtering/ESD-blocking section has a shape of a

character ‘IT’.

6. A condenser microphone as claimed in claim 5, wherein:

the first capacitor C21 has a capacitance of 10pF or 33pF;

the second capacitor C22 has a capacitance selected from the group
consisting of 1nF, 1.5nF, 2.2nF, 3.3nF, 4.7nF, 6.8nF, 10nF, 15nF, 22nF, 33nF, 47nF,
68nF and 100nF; and

the first resistor R21 has a resistance selected from the group consisting of

100€2, 22092, 33002, 4300, 620€2, 6802, 820Q2 and 1KQ.

7. A condenser microphone as claimed in claim 1, wherein the EM-noise-
filtering/ESD-blocking section 32 comprises:
a first capacitor C21 connected in parallel between output port of the

amplification means and ground port to function as a filter;
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23 a second capacitor C22 connected parallel to the
first capacitor C21 to performan EMnoise-filtering
function; and a first resistor R21 connected serially
to between a ground port GND of the first capacitor
C21 and a ground port GND of the second capacitor C22
to performa 5 decoupling function, so that the

EM noi se-fil tering/ ESD- bl ocki ng section has a shape

of a chaeamilecapatitoreC22dohhectddl pdralleintbe de firshicapaoorE21 to
as claimed in claim7, wherein: the first capacitor
M@%Wm&ﬂ%@wwp,@t or 33pF; 10 the second

oroup & B SrbuioR £ SRS 8RR ST bl b D of the
BrsB pracitml heRDE groddBp Fort@ﬁﬁ of4k®8econd %%cﬁ&dc.@m‘ferfonn a

and the first resistor R2 has a resistance sel ected
deconplidpefugetiamg so dius itlst EMignoife-fit@ipZE SR-D0ERing330T0h, has a shape
43052, 62052, 68052, 82052 and 1K52. 15 9. A condenser
?rﬁ@:?hﬁ'ﬁ’f%fﬁemé@t%d Hiimed in claim5 or claim7, further
conprising a noise-blocking resistor R22 betvveen t he
acoustic nodule 36 and input port of the

amplifg C@Ebrﬁi%né’@%ﬁéroﬁ@orﬁﬁastcpalﬁk@ﬁ{(cl%h?‘?tvﬁl%?aﬂnet I c
noi se frombeing inputted. . A condenser

m cr opthe fiestaspazitar G2Hhasa c:dpacntnn@e ofi@pFeor33pFe noi se-

bl ocki ng reS|$tor has a resistance selected framthe
group ¥Ensseend neppagitor b3 hagkp, cappoifense Jplapfedafigmy the group

R Rt v SRR T SRRk B0 Sk .

ssmtmm(f@apcamprl ses: a first and a second capacitor
C31 and C32 connected in parallel between output port
of t hethgrfpbi fesistor iR has anssiatadegysadentetl fromt the gnelipaconsisting of

Hded 22PEY 2O EEIRE s acbloll 00 BT of T 1 wo

capacitors C31 and C32, so that the
EM noi se-filtering/ ESD 24

9. A condenser microphone as claimed in claim 5 or claim 7, further
comprising a noise-blocking resistor R22 between the acoustic module 36 and input
port of the amplification means so as to block electromagnetic noise from being

inputted.

10. A condenser microphone as claimed in claim 9, wherein the noise-
blocking resistor has a resistance selected from the group consisting of 100Q, 1KQ,

10K€Q, 100K€2, and 1MQ.

11. A condenser microphone as claimed in claim 1, wherein the EM-noise-
filtering/ESD-blocking section 32 comprises:

a first and a second capacitor C31 and C32 connected in parallel between
output port of the amplification means and ground port; and

a first and a second resistor R31 and R32 connected respectively between

adjacent ends of the two capacitors C31 and C32, so that the EM-noise-filtering/ESD-
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bl ocki ng section has a shape of a character "#',
wherein, the first capacitor C31 perforns a filtering
function, the second capacitor C32 faced to the first
capacitor C31 perfornms an EM noise-filtering and

el ectrostatic- discharge-bl ocking function, and the
resistors R31 and R32 perforns a decoupling 5
function and an el ectrostati c-di scharge-bl ocki ng
lockang sectiod Bas asshmpedEadlaracer¢#gmhersn,as cl ai med in
claim1l, wherein: the first_capacitor C31 has

| a .
capaci thafes caacitorsoH perfosms g filterias fanching, the pecond sgpagiter C32

S, RO PRI SRR 47D 0 g s
ﬂi@]ﬁrgcﬁ@&ein%?&ﬁtioﬁ?ﬁﬁ thé HR&istorsSRBT aB@RI2 &ﬁb‘finsaanﬂ%cggp]ing

each of the Tirst and second resistors R31 and R32

fanctém adanctectrobtatit-ddchdrgoblotkiag duratipnconsi sti ng of
100f 2, 22052, 33052, 43052, 62052, 68052, 82052 and
1Kf2. 15 13. A condenser m crophone as clained in

cl aim bl p SHGEAGE nGGORIGNR bl Blafined W P 0GR,

resi stor ween € acoustic nmo and i nput

port othe i capdtRbi €3 CRAs aphAEiaRse S010pF dra3pF0ck
el ectromagnetic noise frombeing inputted. 14. A
condenther saspud ojahamnter a€32 | ks e dedpacitdnae nselegtedwiftoneithe  group

CRRR BF . THE Sginbu B/ & Bl OEBoNSAT. 2JRGgRF. 7nF,

g#ﬁ% 11 oS and M n. 15. A condenser m crophone as

cl ai rtrltceidloi n ’c%lgi m 1, wherein the EMnoise- filtering

sect i ogacBDf AdThfst 98¢ sévohd résisted Feali 4rdr RS has @rasipeamoel selected
capacitor C42, and a 25 third capacitor C43 connected

framghe grovp icongistinged d A0Bt 22, 38 DR <Y r630Rd 6§UR.1828Rxknd 1KQ.
output port of the anplification neans. 16. A
condenser m crophone as clainmed in claim?115, wherein:

the Ti[$tACRBREGsECHI&Ihond ks REaiiel G tdlaif! V1, adiH&! &dhpiRing a
as to have a capacitance 30 between | OpF and 20pF;
Rdis¢-blockiag ansiston B33 1 ietwedidthe crpudtie medwe t36vaidyinput port of the
adj usted so as to have a_ capacitance between 20pF and
ampkticalinn meges shista bloagkslaciremagueticawiseftons being inpyled;
adjusted so as to have a capacitance between 1 nF and
100F.

14. A condenser microphone as claimed in claim 13, wherein the noise-
blocking resistor R33 has a resistance selected from the group consisting of 100€2,

1KQ, 10K€Q, 100K, and 1MQ.

15. A condenser microphone as claimed in claim 1, wherein the EM-noise-
filtering section 32 comprises a first capacitor C41, a second capacitor C42, and a
third capacitor C43 connected in parallel with each other between ground port and

output port of the amplification means.
16. A condenser microphone as claimed in claim 15, wherein:
the first capacitor C41 can be selectively adjusted so as to have a capacitance

between 10pF and 20pF;
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5 17. A condenser m crophone as clained in claiml1l5,
wherein, in the EM noise-filtering/ESD bl ocking

section 32, a resistor R51 is further connected

serially between a signal output end of the second
capacitor C42 and a signal output end of the third
capacitor C43. 10 18. A condenser m crophone as

claimed in claim17, wherein: the first capacitor 41

i s sel gt satohy aphcitred43 axaashd geleanely adaptedi tanseto have a
bet ween | OpF and 20pF; the second capacitor C42 is
sapastancgdeyvees 20t ead doF;8dt 0 have a capacitance 15

bet wee F and. 1 ., the third,c i .
capac Tebn eBREid G el ool eaf BORGRL R s 6 heYEF clbicitance
Ibefweed 1RREnd 20@0F, 3. 3nF, 4.7nF, 6.8nF, | OnF, 15nF,

22nF, 33nF, 47nF, 68nF and | QOOnF; and the resistor R51

has a resistance selected fromthe group consisting of
10052, 20 22052, 33052, 43052, 62052, 68052, 82052

and 1k43. Aiendanses saigiephonendscelainadnia ¢lainy |3y yhereiny in the EM-

clai m15, wherein,. in the nQi se~fd tering sectic .
oednopdoPtSlaing Seqilf hre BHRERU STl RRLAET soraty
hRivRRR s?gnag&ﬁyﬁ‘l%n@'?)@t&f seb&ifl @B5GH CA2RAG b lsinalS@m@Rad of the
a ground end of the third capacitor C43. 25 20. A
dhindleapaeitorr @43t ophone as clained in claim 19, wherein:

the first capacitor C41 is selectively adjusted so as
to have a capacitance between | OoF and 20pF; the

second 8aRAGh ke fferd oﬁsaﬁagihgeggegcgﬁg%giﬁg@r& .as 1o

have a capacitance et ween 6 the

third clapfiesttaapadids Qudsisascteriiody tadfisrdsel &Ctetae drapacitance
the group consisting of InF, 1.5nF, 2.2nF, 3.3nF,
bewen 16pBard 20idiF, 15nF, 22nF, 33nF, 47nF, 68nF and

lf m’zé i d@ﬁ%cgg(z) rcg}%;qith)rgﬁﬁﬁ gsl eac%@%g;a?ljsuistsetdasgcaes 0 %Iagg taec(a:llpacitance
between 20pF and 1nF;

the third capacitor C43 has a capacitance selected from the group consisting
of 1nF, 1.5nF, 2.2nF, 3.3nF, 4.7nF, 6.8nF, 100F, 15nF, 22nF, 33nF, 47nF, 68nF and
100nF; and

the resistor R51 has a resistance selected from the group consisting of 100€2,

2200, 33012, 43092, 620, 680€2, 820Q2 and 1KQ.

19. A condenser microphone as claimed in claim 15, wherein, in the EM-
noise-filtering section 32, a resistor R51 is further connected serially between a

ground end of the second capacitor C42 and a ground end of the third capacitor C43.

20. A condenser microphone as claimed in claim 19, wherein:

the first capacitor C41 is selectively adjusted so as to have a capacitance
between 10pF and 20pF;

the second capacitor C42 is selectively adjusted so as to have a capacitance

between 20pF and 1nF;
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5 22052, 33052, 43052, 62052, 68052, 82052 and 1Kn.

21. A condenser m crophone as clained in claiml1l or 2,
wherein, the capacitor is a tenperature conpensating
capacitor or a capacitor of high dielectric constant.

10 22. A condenser m crophone as clainmed in claim1,
wherein, the anplification neans is one of an

anplifier used in a built-in-gain m crophone and a

fi el d- éfefthind chpaeitei €4Dhas 2 apacitance selected from the group consisting

of 1nF, 1.5nF, 2.2nF, 3.3nF, 4.7nF, 6.8nF, 10nF, 15nF, 22nF, 33nF, 47nF, 68nF and
100nF; and
the resistor R51 has a resistance selected from the group consisting of 100€,

2200, 3309, 43002, 6202, 6802, 820Q2 and 1KQ.

21. A condenser microphone as claimed in claim 1 or 2, wherein, the

capacitor is a temperature compensating capacitor or a capacitor of high dielectric

constant.

22. A condenser microphone as claimed in claim 1, wherein, the
amplification means is one of an amplifier used in a built-in-gain microphone and a

field-effect transistor.

27




