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CONDENSER M CROPHONE EMPLOYI NG W DE BAND STOP FI LTER
AND HAVI NG | MPROVED RESI STANCE TO ELECTROSTATI C

DI SCHARGE 5 FI ELD OF THE | NVENTI ON The present
invention relates to a condenser m crophone, and nore
particularly to a condenser m crophone capabl e of not
only suppressing electromagnetic (EM noi se but al so

SOSOPRSIR RO RERMPLRVING W BaND STOP

m cr ommpERaANBIHAS\VIN@mﬁ)R@gEﬁ RESISTANEE TO

met hods converting nmechanical vibration into an
el ectrical si glaLECTROSTATICDISEHARGE

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

Fkﬁiﬁpgﬁ{rﬁ]g Iﬁf\;]f@ﬁ"lﬁfN Rochel I e Salt; noving coil

m crop €S generating I nduced current by vibrating a

di aphr g pregenWhinGéntRnC gdlhte®f toWal Bohdenddrt ﬁﬁ&}%ghodep #hd more

magnetic field; velocity m crophones using induced

paticdpnly gémenatcendansen micnaphahe f chpublel nsft addtednlyn suppressing

ga&lr)eti c fi Z‘ll':d receives sound waves and is vibrated;
RHRIENS EFM) HOESe B GRS P HYE daghiance dn cdecfigptatig discharge

gyg‘{ﬂzﬁ%%{g&iﬁgmv'u%@gi on of a di aphragm caused 20 by

ou vVes. rein, the condenser mcrophone is
universally used as a small m crophone, but has a

ﬁr oblemin that a DC power supply is necessarily
ALK CROUNBARYT a voltage to a condenser. Lately,
to solye suc ndenser .

a.propblem an,el ectret

M crop o_ﬁg‘er sPHngB_ UL r B ,di’ﬁﬁﬁf‘?ﬁ Eh°’a§°‘i_ 5 2HeiRg cfer methods
&haedRg thechdRRal vibhiieh i%%&géﬂgﬁ%%a;:%%t Igﬁtr%;ﬁ]ones using
structure of a pre-anplifier is sinpfitie ecause a
deciscq) ovsstarmemhhsactesistiatof daceaashriddles; atwel infisrophones using the
per f ormance can be inproved at a | ow cost. Meanwhile,
Rlezqelsistin sHecSrptshedhiebn Seit; moving rail miemephenies regabrating irduced

' f Jency.. sygnal .of .a .l ar I.nst ant ous . .
e T NG T .
Ed2REIRBRR - mithphba& Gsihs QHNRRAYcitHD %enéxﬁtehn@p&?% hgm film
a line between a 30 m crophone and anm external soun
ipstelei e a shgmmtic frebt exsives sowid wanes hlkis vidragh| dnddechdenser
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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to a junction 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 signa

applied to the JFET is 5 larger than a predeterm ned

|l evel , the JEEL is nonlin arly operated, so as to .

ol T SEe PO CRea b derered 9k BRVS) opich is a
qgﬁgfﬁﬁh MY, Cenh uen

Ean g . hegl%glg e%l\/ﬂ%@é‘,pg ov(gdr nggs] 9Eg“fj~'qn§‘terll?e% Y inside or

pufsiEis bf theshignphosd. audi o frequency in general, the
signal of the noise conmponent is anplified mnth t he

sound pf 8ustims, i gpeweraidhe sadin Fequendy signalhappbod trdthe JFET is

B BB T LB AP G e
p&ide Eoﬁﬁoﬂeﬁﬂ’f@fﬁn@% h lt?eafe h$8ope ogkt‘ﬁéloﬁ’lﬁﬁ aﬁ‘@gﬁilc'vpa\% Since

nobi | e ~ term nal he case of "a single

thenfpequesrsy Bambbf Ifhef pdakeernvulspa @verldgs Wil @nau@d pressure signal of
reali zed by one chjp capacitor in the inside, so that

pugho éreﬂ}a%fuén cgﬁn@ﬁalgrﬂaﬁf sigedl of the neise cempnend i paglified yith the

onventi ona
SR ol y B e, 1 PRSP ARSI e apocess vt
BRADY fmﬁnﬁg fhe ldrgeQRQAIREICT R BickdghbRs. 14 generating
resonance at two frequency bands 1n using two chip

capaci ThJﬂTsfofEl indleC20 rdthate sich a wuisd, mamirdéphone nmdad inea mobile
ons, _whi ch are W dely used today, can be

conmmu |
erawal, flﬁl 3& £as¢ O Ristng %mosi&b%oamlwe% a Raaahoﬁltré g kS rejonator

I%g%bp%ﬂg ngﬂﬁl %%OIHJ#E? g(?tt%L% g%sfrg%é}gy signals of a

predétemsihedtequenay fainge htengédken. capabl e of bl ocki ng
radi o frequency signals of both 900MHz band and

1800 MMeayhite, Rebpryantingalt migbghone, 1 awsedcimust dwalmmatiel mobile
S e al.ent | sented as riabl e capacitor

{eBefrb A eVl BB EapTsS o et T4 SRpting fasonance at two
&gJeh &P haii & gén%l ; orc:h@ fcié[l gﬁ%‘ﬁlél raﬁﬁl('JZZedI‘l%Y i& tfefrﬁlﬁgls for

a second capa 'S connécte

mabitd t@hmbeicapen, whithdiraiwiddy aned tdaley,S@WKéBclﬁ;sﬁfedtlhﬁ) Mobile
FET 12. Herein, the first capacitor CI| has a
Subsaiaher Zedto Belephones of 9Q@(b4lﬂéh@n¢ ynlchdranmel €@mmem:oa@on Systems

@%g\?w 6?6@%}@% C'glbrgi%ﬁq d t hE‘f Ifnuséhave a function

IS Tl ?%%“3%%9%%?%% 430 SOUIDEOLS kv
basdm nal , the output of the

Referring to FIG. 1, an acoustic module is equivalently represented as a
variable capacitor Cgcm 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 1300MHz
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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2 FET 12 is transmitted to a sound pressure signa
process circuit 16 after passing the filter 14
designed with parallel connected capacitors ClL and C2,
and the output of the sound pressure signal process
circuit 16 passes a radio-frequency/internedi ate-
frequency circuit (RF/IF circuit) 18 and is radi ated
%g %gﬁ,air t hrough an antenna. |5 Herein, the parallel
RS Ernsmpted; 1P g vl PagssuresigAbPOESSS (iveRit ot aften passing the

. Capa i1

BeEL 3036k i SR BRI £ b S0 BRARE e o e

s@me plekyRe r@%m | fro€esk NElkeBitaNg Epdsse®X h StaBfd-fr8qich&y/intermediate-
reby FIG 2

i nside, the functioning as a notch filter.
frequengy aprauis KBWIE ceitcnigh 4 8 eand ik amdieted rtosthe @irofiraebhan antenna.
. . . : : h
il 5560 Lot bt o 23 B
I &or t r . [ o
CARPRLLR! o L O SRRGIDND U iy 4B e o
togethec abitla xiespeciyy gRERitR: dtdvenuad i Onedigve!ia. thd dfidee dhereby

line gl represents a transfer characteristic in a
fmsoryng poynefgh ey t he second capacitor C2 of 33pF

Q00N Rhds 2aripa G RIP e i ists i Bea e & Sveral cases
il ish &e MRRSRGH S 0.9 3t &&ﬁg&%%ﬁo&fcapfa{ﬂop gr 13}1;! daph&ifors.

first capacitor C o Op nd "shows™ a rapi
at t enubit thergragfh shosinginaFICat2, alsohboriZoed) iz depiedentAlisQuendies in

%ﬁéh d-dot line g3 represents a _transfer )

r g@t wertiealjaxis yepgesets attguationy ilewgls ne dpitet linpg! represents a
L& n . conpnect ed parallel w.dth

SERM T AARARIED, S0 BT R B Bipfiontd dgagpr and

gHowabo wipi® QeMiztBANE ABGnALAWboG: BEMHZ2hnHOURY %rsolid line g2

such a conventional multi-band | ow noi se nm crophone
tepreserds adrangfer shpagbtigin inm cdsatof davipganly thel first capacitor C1 of
@Hy at | gn of the distance etvveequ tvgg caf)aci tors

et Shfied rRUY ALRARIETIPR O & S1gnal el ta8puof SOPRBRdRMRENd. o Also,
SRR AR AR ARPABLERAR i U g, o

the pedont 2dpazitht €YUEACTY dPRLeEcted Jdtallel ivith adh dtHRAHAd @hows a great
usi ng a new node such as a new frequency band for

attmustpmori2signel ot abeut 09MEEx bansl and abo@ONRGHBand or

2400 band) i nce havi .narrowband bl ockin

char act®YPets ok PR Rl it fsnelsmigaphons hes not only

4 pRONSNGYhBESy 23itO VML PP diStahG b AT LBAUR:S offects

only el ectromagneti c noi se wi tehl n a predetermn

the egpusaey filterln deriiett ofdB00NIHzatt e MuBied bubds®ardotied pestlsm in that

(RF) noi se and el ectromagnetic noise generated wthin
iEwossiplg sEigetivebn toasmave Br blosk agise pn p swpesfradio frequency mode.

"Pl{a‘f(?se, L8 Ergageegf 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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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 termnal,
each elenent of the terminal is required to have a
strong resistance to electrostatic discharge.
However , the conventional m crophone is problematic in
hat th nventi onal 5 m crophone is easily affected
m&w&x tatic di scharge applied fromoutside. In
ot her , ] Vg d
i nternal ci rlcl:1 ucll}tgeﬁg}gq#éﬁ)t‘;egté Iﬂaﬂ?& O%Si{.‘%ﬂ]f%t g?i Q{E%gqulmm of
éhepesrinbiteis glgaied ast ldvieca ditfdBaregRtdnbe ttheeldttfosvdtichdRcharge.
voltage of 15 W applied thereto in a state where its
Fowesphdhe Goavetivnnd adcrophongf i problerayprein ghatethe conventional

I T T
WihkhwardIOMe nlddile ttdiehifdl SiGdst HM &n@g@&: hakg c1ﬁﬂ%¥eﬁ{mt at all,

the conventional m crophones cannot satisfy 't
aﬂ&waﬂamttexpaﬁmcemqlmnrmmm dlmharger mstheclir tith tdheoltalgSRf 15 kV
appl i.ed fromoutside. SUMVARY OF THE | NVENTI ON 15
%@Féftb?réto i Sighecwhere sHpisienhone i gravaded, machter i eApsviences

f b gtg s an
91 ct{‘cﬁa?atl% dgéslchn gﬁ}rr:%he% tr\]rlgga ¢ 0 pgg\ﬁpag (gtherceghale?]g 3& Jvﬁere it is in
mrébt e&h@awqparmsa&foe ﬁleaelwn%gtahé AcBdreR fHIbY&Ver, (RO e&i&nnonal
of efficiently blocking a w de band~signal including

trmmplmqm eamopt satidfyr thel boverraeptemey reqmiremient with neaspédt ¢o the ESD
i cation, thereby being able to be used for a

m%gh%“ Slgﬁ Anot her obj ect of the present invention

is to provide a condenser m crophone having w dened

renmoval range of el ectromagnetic noise, inproved

SUMMARBRY OFRTHE INVEN®ION), and inproved resistance

to electrostatic discharge applied from outside.

Accor dFhrgefoes. sthe aupsot infentine Ips derent madw émtviom, oft Her ebove-

IS pro 12 condenser rODEOtFle decr easi ng noi se
t@ kaRS Mseidgdsif e‘alf’éhé’ I L e REFRTRT fARyentoRdp; pravide a

go%dﬁﬂefnrﬁ‘l@}o hSMB hE‘lg RviBE YAl | Gofmitd ecaéﬁﬁe of efficiently

converting soun ssu e into variat’i on of

Hbedhg lac,wﬂeghaadl ,31@511 mofldin loat frequen®pmsd fadio &8ty LB in a

the electric inputted fromthe acoustic

webilg %OHHHH@C%FH)H &wrefbmbgeﬂgfablq t@rhengwa@mabm@tﬂhan@ |

sectio nd .sjgnal..nclu o\

£ r equenag/ R RS i B ePesthR g0 if sthtpuide feofifsrid midtophone

®VRlg wideaéd %?ncm%ﬁﬂﬁlgé%@ efe@froﬁh@f?é&'c%lse improved blocking level of

el ectromagneti c-wavée/ r adi o-

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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30 frequency noi ses and el ectrostatic di scharge

entered fromoutside. 4 The anplification neans is an

FET, and the EM noise-filtering/ ESD- bl ocking section

i ncl udes capacitors and resistors connected

sel ectively between the gate G and the source S of

the FET and/or between the drain D and the source S of

the FET according to freguenc and. I ddj ti.on,,

the ca %if’t‘@ﬁlf@éﬂgfbé”%‘éngeéniﬁ‘gg raﬁﬂggleof% npyge-figgefing/ESD-
Holkik o kb Rded Saphli 8%6}9’ HIF%'t L5t

can b% Sc angledl ?%st ap%z;ﬁdgggfg@fels £0° gdg%}:%?g‘?ﬁgb%%em the
fate Guanddiic baurck S O thelRET &iddur teawednahe éfairpDedd e sdurce S of the
ma%neti C induction elenent such as an inductor, and

EEE gceanding 49 frequency hend: esi st ors connected serially or
paral | gl be,changed sel ectiyely accordin 0

freque cﬁgﬁg%.th?h%@gmgofocm f ‘%‘%nge&eﬁ’t Iacrﬁflg% nglpﬂFi fgy 100pF
a&oﬁﬁ@t&ﬁf@ g% Bhand, boliNRe FAAMERIAERMbEP T ARanddREDQ
DESCRI PTI G\I&%EQHE DRAWN%BS 'll'he T or egol ng and oﬁ%r ©
bb{ e atcordifie 4t Ureasemnydbady aMthagesisiof dheepreptaead by a magnetic

jnvention will becone nore apparent fromthe follow ng
H@tl%ﬂqne%lera@stcﬁu%taﬁ &R inguster, aml plse dhe value ohfherresiplors connected

i Lht ' ' in whi.ch: ELG 1 i
el PoaATEOTRERY LAReE! IR BeRRL BeGegbond Toee
RaVbédenteaBdappledd taleh@Yembliidentin #heRNYRHal RBHptidRDI | €
termnal; FIG 2 is a graph show ng transfer

characteristic of each filter in several cases in

ieh i i | in FIG 1is
mﬁ:&eﬁmf@wé@t ’Eﬁé bﬁwggpcui t showi ng a
m cr ophQNe, j n LSe- ki L9 FIR: oGk
section r e%llggazﬁé%gjg?/ (gﬁ%{} g@ﬁgg’i ?égbirgs; (gr?e r éﬁ%toglr(ihggpresmt
meaafo will becote mofd appRareno dioie e llovivg: Bétgis@NEescription when
invention;, FIGs, 4A to 4D are circuits each of which
igkesvia canivingligpydh gherreeompanying dawingain which:
EM noi se; f.il teri.ng/ ESD- bl ocki ng, sect.ions realized by .
tvo odReit B Selihalhe e 8T Aol Band-{gupeii giigPhpne, having
SHEARA BEPQREIRY ccﬁlfveﬁtﬂﬁl_ap&%ﬁﬁ@fenhﬁl\éﬁm' on, FIG 4E1is
a graph for conparing noise characteristics of a
conden@l€r 2 isra graph Rhowingeteasfdt cigirdcderiskie op eebefilier in several cases
invention with that_ of a conventional mcrophone in

insyhigh eanagitancrpat thejfidter shown i FiG. 1 sypchensedbrrisvely;

circuide 9360 Rbuitidiing NNRrBn E RN A ENAY 09 RS/ ESD-

blocking section realized by 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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30 of various EM noise-filtering/ESD bl ocking sections
realized by two capacitors and 5 two resistors
according to a third enbodi nent of the present
invention; FIG 6 is a circuit showi ng a m crophone
havi ng an EM noi se-filtering/ ESD- bl ocki ng section
realized by only three capacitors according to a

ourth enbodi nren f .th resent .inventi.on; and 5
BRI R B RE b B oS GE B s P R R tBs. o
m cr ophg® Vd: g - of j : SRR . ;
M oL St e e Gl ko83 having an EMpoise filigring/ESD
blockiag sagtaoni tealizdaydonlp nieree esparitors scarding t6G foarth embodiment
fi.fth enbaodi ment of the present invention. DESCRI PTI ON

he peespriEpysRtien 4ndBODI MENTS 10 Reference will now be

made i etali] to. the.preferre odi nents.of the. .
pr esenfl(igshég‘ngt“f[offr? A, Crugf“,%_ Ee ooﬁd%%‘%{ S_(ﬂ' %’b‘ﬁ%ﬁ’@m having one
aE G MM In@isk [TRteBh AT -blobNiBB sk QIbnS QEMLF B thre@ Bapacitors and
acoustic nodul e having a capacCitance varying accordi ng

o weistc ecmtrding &i gfifth embogimanedf thh @resewmt;ineenkbd. f or
converting and anplifying varied capacitance of the 15
acoustic nodule into an electric signal; and an

. : . . . . -
%nectggi?y g]FeTg{J]tgpuE p%ﬂ%ﬁgfﬁmbﬁwieﬁﬁ renmovi ng

el ect r ReRgimet mdll WS Be il RISl RNHe fpRdfeREPWndbdithedts of the
function to block electrostatic discharge. For easy

pisRRt @vendioron, according to the nunbers of resistors

and c %citor@% real.iziggthe . : ) , .
EM noi GBS 7 PRI FEERPAPRR ACRETI 1 16 reseniBYFisRgmprises:
M labous@® r{t?@dlvﬂcll:: ;’I’%ﬁ'n%' £ gaﬁa@ﬁmﬁgsﬂrﬁﬂgdace&dfn? {opﬁ'ac%%sﬁié: signal

Enbodi men IS a clrcult” sfow ng m cr op

mauited) themettMa NOEE efof icbiredriing /aESDRmiliFping Nerize Cdapaditance of the
real i zed by one capacitor Cl | and one 25 resistor R
JCoRED mﬂdﬁé 190 t 3 clorigise pignalh viad t gno EM-Retsefilfering/ES D-blocking

|G 3, .an acousti dul.e 36, which h a ci.tance .
é\%ﬁ%’/ﬂl’n g fich, 3%y %ﬂnﬂﬁ&F (go n & ERYEC Pt n‘gls the, Bﬁoﬁe fpr removing
1BOF et S nGiGY (MR RA14d) Yanll §BY £S5 2 FoncRion Y@ HIRR! -
capaci%g?lcléCM gnd S gonnectgld% tol%j?ie gatog %‘Bﬁ:ﬁa@@% statie
&6chapges 0, Foarneakvtcongirglensioh,t ecdondjhg 3o Dhbl mahbang ofeetisofs and
32 f.or renpyi ntg el ecttomagen_eti c _noi se and 30 bl ocking

apaciary seakizing @F Sdvoks-filleripsiindy-blogking ssefiqn, legbodiments will
DEGYRATLARE EQHHEE a1l st e

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 Cgcym 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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6 drain D of the FET 30. According to a first

enbodi nent, the EM noise- filtering/ ESD bl ocki ng
section 32 consists of a resistor R11 and a capacitor
Cll, in which the resistor R11 is connected serially
to the drain D of the FET 30 in such a manner that
one end of the resistor Rl1 is connected to the drain

Blafudbioh 60 Jiibbr Rona ASFoIng oot okt FPPOTRRIe i dahigoise-
ﬁFteﬁﬁ%Eﬁg-—Blg%jn W dehod h%oﬁﬁ%%? GlokiQ0r Iﬁisl‘i’ L%Bq PEPACHIrRC1 L, in
of a-user vibrates a di aphragm (not shown) to vary

whizhahe assistanR el &f cdnhectyd sériibiyeto ahp dtdin O ofREMERBM in such a
such capacitance variation induces voltage variation

genngsdhaj ane el of the pesisER Jo's conneried tethe Ganilhef thgdF1a30, and
1 sheaclBl ERLe orRedR Ferto& R st oty St e Gex Bt BRI Fnd source s

gf@urer nd a drain D connected to the

EM noi se-filtering/ ESD bl ocki ng section 32, or an

anpl i fWath this eorstridtioni vewya pressutec 0O pheereyibtatesr £ diaphragm (not

anplifying an input signal. Such FETs 30 have a very .

oy itoyyaty the wpeasiiare ¢frihe yagails crrasitoiuepoe apdsudasapacitance
-that it f ' [ a ransf or mer

i e R 20500 e R BER ERN S e i v cut ¢

part. TReFRUtIoUnclabcd H¢FEE Twlilh ihs @ WakUGt@HndcBedotét thbltvariable
ports 34a and 34b after passing the

Evaabirdeschi b tsewrca §/ @8edidivkd ngmmen tgramd32nd #dramn It bmmnected
EM nqj.se- filteri bl ocki n ection 32._fungtions. .

ool BNt i BB T PocBnE B etoR: T O P RA el Q6 A L in-gain
Lol Bt R SRR i o
hpedenieond 4§ GeBnlodX bethoaimpteMhes so Whitl i€ flinofiohs afafdmipedance

bl ock electrostatic discharge which is applied from

wasteraer nRkhing ispeingh op thessonsticanoduds awh dirsyit aaitc

di sch e a [ t .the output ports 34a and

from obtepagct of iy BERLRE i ORaSbii alPHt Bu Sehana B afer

%@mgl frRr E@ﬁoﬁé—ﬁht@fiﬂ?‘ﬁgﬂ%%ﬁﬁé‘ Reti@'B2t NeyERS ithd HEM-noise-
'l prevents the el ectrostatic di scharge from bei ng

fiiteragy EYD-digalkidseetor B2 fumsivaea?d wide barnidt stge fiteoslocking high-

achi eve such a result, the capacitor C 11 nust have a

frequgacy sagimeiegnals o8 ENmoirgrvhish snisretheenshethe opts eartpy4a and
0 e L5 R B 4B B TR bt o
ChRATMRUERE i AR B0 4! TSR gegce o
tlectkBOpE dascbargediapgli¢dthrougli the @ntput orts 34a and 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

Cl1 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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30 exanple, the capacitor Cl1 may have a capacitance
sel ected fromthe group consisting 7 of InF, 1.50,
2.2nF, 3.30, 4.7nF, 6.8nF, | OnF, 15nF, 22nF, 33nF,
47nF, 68nF and W00, and the resistor RI 1 may have a
resi stance selected fromthe group consisting of 1
oV 2200, 330Q 43092, 620Q 680n, 8200 and 1M In a

SEDUEOF . B n R, 1 7 SR frheira22ef Dol 467 dsnr and

?d)(ﬁﬁ'*t, LeABRNeLiE: RO 5% gﬁ gq? aJQI?CefSEﬁ%QWn ﬁﬁy%%p consisting

I ncl udi ng | ow frequency I o frequency ca

of oK E22081330884308), 62010a306), 3200 andpkoéne according to

the first enbodi ment has an i nproved bl ocking .

capabi Ini # yondepgesimgiciphane BHang R disuil s sangggicdsiccording to the
|ectrostat]c di.scharge qf .even above 8KV appl.i ed

L bRl dot R R, SruiERelROIgrtiia 20Pdr Benpgy band

ﬁkﬁfélﬁ'lg l%wofre(?.leﬁ@f A6 Fafd Freqidicdicas BaLURKEE ARRHESD: condenser

directly to the output ports. Enbodinent 2 FIGs. 4A to

Aizrapleneiaccariding teabh fivft anbicdimettcas aa impeovedhdoeking capability

havi ng one of various EM noise-fjlteri ng/ ESD- bl ocki ng

dedstpngs cnea de gland gaaigst plseiroptatisglischaree ot exenpheve 8KY applied
ngl .o .St or rdi t econ \

b, AaET A B R AShE §F rlinfe R AT Brebfnd 168 st

E%hﬁ@%eﬁ@aﬁ;blidd&iiﬁeﬁﬂ# ESRe Bhpokpdies. sect i on 32 accor di ng

to e second enbodi nent forns a shape of a character

11' or a shape of a character 'inverted Il' by

Eﬁgﬁg@éing%a resistor R21 between two capacitors C21
ogYBeRis od to each other, in which the a shape of

a char eh Al . . :

vert st A aRgeh St s e OFufich LRARs 3 ATERAR if¥ing one of

{dious AESBnoige-fittesge/BEDebdking I @8iicGiiso32R2Aeétbielbliagikiing two

eleqtrona%netic noi se inputted to the FET 30 is ]

eappeitars (il yand{efe andeneneesistor i lggrcerdingio @ peeopg endodiment of

nd the .acoustic e 36...,Accordi t,o the .segcond ..
ST R, THAE Mo e FIEg ES PP SR 57 fecording to
i seforidnEnbdiMeASRihb lal @0hd 8F EIRABLRE KITNGr $8HhHOBf 3<haracter
has a shape of a character '"IP 25 and a
Tuovested B’ dgkeongectgi astesistof B2 1 hetwveenttivo gapdoitotsr CliegeCR L faced
noi se frombeing inputted to the FET 30 is not between
forfacly athst.an gthi¢hh theppshapg obm gharpeters dwstgsted &1 rpeans @ shape formed

i t.her Cj it _showin nother ,case in .
e e SeRP e bf § e oL RCT g ATBE B ifsesocking
R3iSton RINABE bREkidg CleirdffaBhieticl doiseAinPutfed @l tRE FBITORKisNGlectively
resistor R22 for blocking el ectromgnetic noi se
addpdbetocten the gate GET IBOFEE 3¢ anh thetagdushie twelefe the

According to the second embodiment, FIG. 4A is a circuit showing a case in

- which the EM-noise-filtering/ESD-blocking section 32 has a shape of a character ‘TI’

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 ‘I’ 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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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 nent of the present

i nvention conprises: an acoustic nodule 36 having a
capaci tance varyi ng according to an acoustic signa
inputted thereto; a FET 30 for converting and

iarnr?loi ; g%&m@%{fﬁ%%gp ggf!a}flﬁ,n gao%félﬁltls%re rr?igr%gﬁgniecin%gggdgnce with
e e tar o C . 5 : i

B R PSR AP ARG Fan SETe e 0
Bivind & eamgitatdecvanyihg acdodihg o ks efowrtid sfgnnl ppovddithe@td a FET
function to block el ectrostatic discharge. The ]

3 durseanyenipgng g lif¥ing yariod ceprcitgnceeyiithe epqustic apdale into an
KRG 0GR RELE GBS LeLls fcn
Eddnb&Ed RIS 08 BT B PEPII0Tosfent®ingd BRBYdM&netic noise (EM
el ectromagneti ¢ noi se and bl ocking el ectrostatic

nbiss)aad der previdmgradohetbni to bk @ldcerbstiid dieehargehe source

S and the drain D of the FET 30. The FET 30 includes a .
JFET, Th§ atpustic medyler 36 & ephvalentiygrepissenied oap| vapplle capacitor

apaci f,0 our ce nnegt e 0 c n ‘
gF‘g’h nai[:?El %n ggﬁ%}egi fﬁ) % (%%tr?egfeo g ﬁlfS gplg ¢ ﬁ‘e 50, an EM-noise-
i)/ BSDblddkeiid S@iESBE2 P ¢dhb@ns FctrOagibtic HoiRNand blocking
anplifier of a built-in-gain m crophone, thereby
elngitdstayic Wgscharge ipeonnedterhial parabiet betEdis th@Gotrae 8 aad viey drain D of

hi %ﬂidwput i npedance and a very | ow out put i npedance,
&g ‘it functions as an inpedance transforner

tchi . . | . .
par ¢ e FERAAGEAR o IRET. SRR p TR OB fo W Variable
Sdpavirori Cxcfil Ssovtée 8ndnA&te 2 RAcsAMSh REound, hdtta 9R6® Mdconnected

enbodi ment is realized gé/ a first capacitor C21 o
toothn &dd-giseiBtofie® Sthblodkiak se@ioant?, vhen sowlidier 8f @builhim-gain

o e RS RIEE e pa S5k EErE kg Yy nisn
@gﬂp%{;&ﬁné@rahal 4 Wery %»be&d@gq irgﬁe BET 508 kAt -AhQfons as an

d of the first capacitor an upper
snygdadcelttaneforreadnathin émpatzacsotap aciustic modale ahd efreliypart.
formng a_shape of a character 11'. 25 Wth this
const r iz E¥hneise-SlienngiESRdderkingirstipadashowhdn dEGud i and 4B
nodul.e 36., and the FEI 30 are oper,ated.jdenti.cal.j.0
R 1ot Emblman B e PR RLF s GPAER G gprncetea
bieeedd Bhd Qi (A8 REOIsukdeCS BXdteCFBP s 5B&nEEdpabitor €22
will be omtted so as to avoid repeated description
amgdettbdpdroll¢l sovihedfirdiempadifpt G2, and 4 fitserdsmiogt R tconnected serially

centerin
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 ‘IT".

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,
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around the EM noi se-filtering/ ESD bl ocki ng section 32
according to the second 30 enbodinent. 9 In the
second enbodinment, a filtering operation of the

EM noi se- filtering/ESD bl ocking section 32 is
performed by the first capacitor C21 and the second
capacitor C22, thereby bl ocki ng hi gh- frequency noi se

or electrpma e which.is in ted fro

out si d ﬁ?ogﬁ& B’&Pt par?éte@% atony, of WseoEM-nmse-
1.

gt i ?%ﬁ% SRR e St lbasior, 021 and the

§atdndodpating GEX; areebyanedkinighZrzqbeticy dose oaBlectromagnetic noise
el ectrostatic- dlschargg bl ocking function preventing
whishds mﬁe@ fiam eutgife am@ethfo OB HIUb 8Py 34 arelc34ty  Also, the first
a i |nS| rcui.t. The.second. .capaci.tqr .
BBt 24 Bes Lot il 50 A(deESURILIB P GIST, SPRAGAE T ot gwector
£t oéiﬂhﬂ{ehgec‘aﬁ& P4 atﬂﬁﬁ’t 2845t b %ﬂ DelbQrdfs ?H Qﬁsc arge blocking
thereby preventing the inside 10 el ements from e|n
fimotgre prdventime tled eletitasdtrt dscldirse fimng ®em§0d1mﬁyeap@hed to the
such a result, the secaond c%gacitor C22 nust have a
matdaemz,caﬁ-aclhers@@ndecﬁ@a@wrt@ bmaésea"ac%lﬁq‘ftmﬁtatléah%qlaarg@yvoltage

e ugnlt BRI Bon® oM M ot BV gt et b insiae
SeRABMBI k@ Beind Hﬁna , by e SRERHHatiC8isshdbe. R2P achieve such a

connected serially tmeen 15 the acoustic nodul e 36
wodt,t the patrel Gimikitoth €2EEfustshavenwilage wapaiitancs, reasigit oo store

for re ti | ectromagnetj c noi se from bej ng.
PG icawse byt i Pk psgssuTw oy i@ﬁ%"%@t‘oﬁ’éd@ﬁ%&l’ﬁeﬁt the gecond
agp&%ﬁl Q'ﬁtl‘é{;‘ﬁ 1Gapaci tance of the first

paC|tor and e second capacitor C22 are changed

sel ect Meghwhihe invern. 48)the seddild keX8br R2Z @bAHaRGdl Rrially between
condi ti ons. For exanple the first capacitor C21 may

the aroudticappdwle 383pH, thatgate Gt pletheddohds e apvissitioekigp pesistor for

Brgtg{%@,gi%%g%%'gt@%%;lsgggCgsg%gp%gegwhe FEVR: 6. 8nF,
| OnF, %5#Fhe 2 hmeripﬂ Fs Qén:ﬁe apg t%%ﬂ)%citdﬂcé Qf the first
that t has a

it is preferre irst reS|stor
capacisdralZle asd tiecieeohd capicitdreCl atpclemasd séleqtyedf between 10pF
10052, 22052, 33052, 43052,, 620k2, 68052, 82052 and
andxE¥0uFapepording o sprditensed Fohgkample, tecBist canasiter 621 may be

tance . 25 sel ed fromthe

f%vﬁs?f??*asﬁg“fﬁ? 30654 FRi5r B Gy B ¥ asrgsogsected from the

&u c&?di\é@ﬁg%%’flnm £ 5RPNORER, BN, AFCE BER) fOnFSlSnF 22nF, 330F,
constructed according to the 3Second embodi nent
48d¢ rGSnEdarabdVenF. el Alsby dimisg petfercedndhas gheViast acsidt@eR21 has a
frequenc
remstance s%ected from the group consisting of 100€2, 22002, 330Q, 430, 6200,
68002, 820Q and 1K, and it is preferred that the second resistor R22 has a resistance
selected from the group consisting of 1000, 1KQ, 10KQ, 100K, and IMQ.

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

10
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band i ncluding | ow frequency and radi o frequency can
be bl ocked. Further, a condenser m crophone accordi ng
to the first enbodi nent has an inproved bl ocking 30
capability (resistance) enough to stand agai nst

el ectrostatic di scharge of even above 10 8KV applied
from out si de when the nicrophone i's grounded and high

ssure el ec tatic discharge is applied.
4K Veernligd newatseffﬁw ¢n- Hisy icroplopg iy |8H?;}-“’36‘§) i D prgasure of

I gcuit show ng
g@%g%’gﬁ?&n%%%%s zﬁ;ﬁ&k{%@%dg t?ﬂpa ter 1:é)gsect ion 32 has a
shape Atcoadiphas tetsecondi embodingeht, HG14Cangtilanother circuit showing
noi se- bl ocki ng resistor for preventlng electronagnetlc
t6assanfwlaeh m%ﬁ@nplﬁpﬁldtp@@lg sestipn S2HEY a@banv%ofimt:ha@@qt%e érverted
tlhe gate G g)I ?( e FET 30f and the ac%ﬂstl C _nodul. g b
@ FHPPEC A ELTFISIRE 0L PGS AR G2 2IeHE HE’HSG QR being

inﬁui‘f@i & teBEEND 19108 Befhdeh ecﬁé %gteS@CJf‘ tﬁ@ I B&Sind the acoustic
ape of a character 'invert rl
modslie-36l o FkG D is etsli aﬁ(ﬂherRﬁﬂ:uft(showpmgVembtheﬂ gase in which the EM-

el ectromagnetic_noise frombeing inputted to the FET
nysq-Hltering scotioreé bep dehane oh acheragis en@rt@fi H radpEpigpblocking

36. ..The. E
8k B2 36 HRin Rl Bon ot NG RE b iy ol FET 30135
&%eaed BANREH THRMateCQBPEHeIEST R0 Aid Bk a6ARAE irodhlcGé]
connected between the drain D and the source S of the

FET SOIheaEMalmmalﬁhapmean £2 shavoninddGe dCpad 401 m:icotdmng to the
gﬁf{g di aC|tor abéésandaflrst re&ator
€ a igen} SPTDrises AiEheIclon Gk FOYIEE dvemew thpgrain D
f I
S{Hjthg oﬁlﬂg Ssdgglg% F ngg% Ig%g éagﬁgr ﬁzeir g(gﬁ%?tgﬁ %ﬁ!ﬁﬂel tJOQﬁ‘e first

@dpaﬁ&)rqtz 12 afd @&t edistor RY e lcb@tkeled’ seM\mwtotliutﬁeen a lower ground-
construction of such a second erbodi ment, the acoustic

Yesdendeof3le fiesh danahréorF@i 36l mlowven provad-dieiend nf theskcand capacitor
éggiﬁ he. f|r ng g%nent thengéore a detailed
_ ?rslm 51 4 FePS oL 5o HIFEeGH and ¢ he FET 30
wil | tc%ﬂstﬁ& a5 of uchh R¥Gdlerh &ﬁ Etdtlféea%Sﬁéti%tdlé’Jhle 36
Y

and the oW ng escrlptlon W i d out

aghtherfED 30 ar® upetatct déddvcaloiosthofd 1t thél ﬁrgt &Rbddiment3 Zherefore a
according to the second enbodinent. In the second

datgbsdidessription of the asphsiiy r@@@lgﬁ@ ard the RBJ230 will be omitted so as to

Foid feriist deb ot er e o €0 oo VDS faig bt centering
drDeEEMY BN 90kt Miteihg Bedtioh (39 ea@&}fd'ﬁ‘l%'t@ ?ne‘%%cond embodiment.

el ectromagneti ¢ noi Se whi is inputted 25 from
out si da therseogtd embodmteputa ﬁhemz% 8geratiord oB4le EM-moise-filtering
the first resistor performs a decoupling

eahent iénis eprmed Ky t%lﬁ dirk ?@@m&fap%%l 764 e seapnd qepesitor C22,
t‘flgl%ggdolockmg 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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capacitor C22. To achieve such a result, the second

capacitor C22 nust be realized by a w de band stop

filter having a |l arge capacitance efficiently capable

of blocking a w de band signal including |ow

frequency and radi o frequency, that is, the second 30

capacitor C22 nust be at |east 1nF. 11 Meanwhile, in

FIG 4 Seco resi stor R22 co cted serial

bt weeHeBREN S bR (D Atnd TS RE revpsied stsh hefpucen the
i I §€-.hlogki resd r r; ' :

EREal SRR 58 BAOBE Bl (ESIChPERT: PERUENARRs mpoor o

pevedfinisleletomagagiendiefndbeng irhutted td the PEIIODI e t hat

t he capacitance of the first 5 capacitor C21 and the

secondWétipaeh sesondtembgdimentiaiide Hossblednt the|cppacitarge of the first

F . o[t E [ t diti . +F I
Rl IO B F S Al 02 G ST, oo
PRI AGRRAAL chuied:. THor SRUMIA GERATCAARGS O3 ARYEE 10pF or
33 pH)Whil6 d8rdecondxupacifb (22 @&nkaveA3napacithiodselectdnFora itk group

100nF. Also, it is preferred that the first resistor
rongisting of 10k gli-31Fa e 0.38E) £20B - 81k h0nRel 9o nF, 33nF, 470F,

Gcha 10l AP0 3Bl P REF B0 ka 38, ppitmce
$ebsehel B6m e fgh;%g RnEiSEdSERITDE, 220eC B8k 4309mdgb%, g%ompszog

consi sting o 092, 1 KO | OKQ [ OOKCZ, an
and BKEp pud nfs Br prefected ghairtbe sexdndgresistor RA2i hasams resistance selected

B B, S ey L A SRS o
fr equeﬂ%con%@n%gﬁﬁfﬂggﬁdé%%apglgl fgyrguﬁteﬁ%%ﬂ&%c?égdacg&?g% to such

frequency can n-a circult accordin

$hend embodinab dedchBal 9bod) eRlc@binkintetisl Hidd o@dr 4 Wade frequency
m crophone inputted through the gate G of the FET 30

leand indleding boyn droqessics eed raRmefreapeneypsn e decked. t he FET

30 so as to have | ow noi.se, a radio,freguency band of

the ol Bt pifeuit a5cgriine 1 Uyt SmbOdiRmenty At eesimioagaa of the
- I . .

e e M S S PLED b ey yeiror K2

dreplifiadaih thd FEDG0 sb hetoohuvp Ubw PoTst,Sa radibafrauenSAinnd folf €he electric

4E i s a graph showing a result of conparing RF noise. )
sanal et bpekedi 8es that thy raiss énresaad, cofntheri the| gledide ignal is

. . _ i
SREBFARCG FhobREEEs R0 AMERR T PRCEBRARIR ouput pors
IvRAtuen. 25 Referring to FIG 4E, (a) is a graph

showing a filtering characteristic of a
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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conventional m crophone, and (b) is a graph show ng a
filtering characteristic of a mcrophone according to
t he second enbodi nent 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

whi ch I arg atjve | ue neans a_high
Bt enulit isoiee, G Taistion e eRr mE F?ﬂ“@&’i"ﬂ%‘ﬁ( et hsaldenser

e TSNP s o PRSI ERRORR B

@har aetmidihose nodhletholvba RE asiepwskattBiaton FhavaBaenerally
RF noi se | evel attenuation of -4CQdB generally at

g(?@QM’H% (D ardil BMEHDCSICSHowayake i RF npise piaragprissic shows

L5 S o B AR SR e
Y&titd1calis %&gl%sfeﬁp&?sas ‘?rﬂaa%r% é’(ﬁ% rlhgec?FlP ?c&%tozﬂﬁ%véj $64 has a

I n the above test has ue o

tnfemehy valueosd A40d, | theieby edlokange rallt Malnes &8 then b&0dB to be
expressed only as -40dB. On the other hand, in the
%’ﬁ%@s@ﬁ‘)lﬁbﬁﬁy%/ -a direct RF inj ection nethod to a

-10

ermbod JBAES OFet FEp PEORRES ShERT e CBgeF FUgtiERgyetiod to 2
Ehesel hBRoBhdoMeBrdiny B tHsBoonRentodRRert RENRE bREdN: tikvention
(b) of the m crophone nodul e shows an RF noi se

a\tdr dreqaenaynrahgay &bomo®. 1208z tofH.06GHE SRF hmsem"hmammstwca[h)eaf the
of the

a vai %@Jﬁl e, nmeasurenent range, r
%ﬁg}&‘f ¢ Shovh gp R noﬁﬁ’eatFﬁiE?tH’ﬁhff’Hﬁl 8 6694§=nﬂh’c°8 is the
ltnﬂ'ﬁm%lﬁf'%lg SFQR %'vﬁﬁl%ie 131%? L erfiedt & %arhl bf ﬁlelf?ec@ency band.

not se 1 ével 1§ inprove maxi n Agd

ThiTR&rthé niierophdie fcotd® toCOBBEIdMMBEdUEH BbRSE tar@Sult that its
condenser m Cr ophone. i s shows that the condenser

RF qogsshleved ia dmprayed do mepxihempst slent mony encompared to that of the
functions as,an excellent EM filter. 20 Enmbodi nent 3

gerRereRy A6 i sop qné‘?fi‘?@mé’ g¥-of which shows a
m cro
e nor Sae e ety B e bl BHBn sccgrinays th prespt frenton

ﬁmlmma@nhmd;leﬁﬂMIﬁnér.CSZ and two resistors R31 and
R32 according to a third enbodi nent of the present
i nventi on. The EMnoise-filtering/ESD bl ocking
|on ngtf% according to the 25 third enbodi nent forns
a character Wwith two capacitors C31 and

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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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-bl ocking
resistor R33 for preventing el ectromagnetic noi se
frombeing inputted to the FET is selectively added
betvveen the gate G of the FET 30 and the acoustic

Jde 36. S&EAS shown in, FIG 5A and 5B,  a, condenser
ﬁPE? ’E‘ﬁ’é‘n@ a oP‘@F% MyeRtin CATPESOP3 aR neii Al  cappcifare Ceom

t r es. .a UlaV
BRERRRY e T Ao ool B B 83030 sicflarmine an
ihglifidafios Ofimeidmr Bhd) talan coﬁ‘?ﬁﬁbésf 262 EMMAofseHfidteti 89 ESBTslocking
al so conprises an EM noi se-filtering/ ESD- bl ocki ng

setion 3R cgmmg:tﬁdrmtwm tbetdmeri) sk therseiree S aﬁtﬂxetﬂféf 30, in which

urce of th . FET 30, \AA[}l 5.t he
{8 Sabien esreior BRI et a P Gl ymicp@hone.  In the
B OISO 2 it B 200 1ol B iR o d RSNAAE 36 and
thi egaga GeofStief FEN30-ERIS). thé\IBMnofsbéfiltering/ESD-blocking section 32
EM noi se-filtering/ ESD bl ocki ng section 32 according
wordm tOhthﬁ ahléhﬁag@d‘@ﬁm fooners shapsrefpechsraciercfiainatic @ manner

that,a first

o SRk S 1059 o felh ool CEARRCHALAY PR cach

ShBein@Rdirg bkl R33SimI PkeddRd resﬁ&o@@%@@@oﬁlﬁéteatragpecuvely
R32 are connected respectively between ends of the

baween ¢ruls f ClcapaitofS3231 Kef€32.ing to FIG 5A and SB

sound essure of a user_vibrates a di aphragm of
sound ﬁﬁfemn@ toddE- SAARH)SB. seunkpressugary 2 Ui Vibrates a diaphragm
8@&390%? a1 d (gr‘lo{ %vkynﬁréo ltg vg.l%/pcﬂf,; tc%p%mtan%g?%he%glaﬁfétc% acitor

capacitance varil a uces "vo var Ion a

QQ(S\P afrd Qhicht B@aeﬁéicEE'EﬁQtlonTﬁﬁluEéTvﬁ@ k Ratistdsatahd Bk G of the

whi ch has a gate G connected to the variable
EEpati tor CECM a source S connected to a common

0r ounty, 2088 (1 0D SERCCH R 1 2 S0 comesedf h vria
@ellﬁg%ﬂcf '(?r v Oh sBurb¥s! donhdl o%c&ﬁﬁé@%ﬁﬂ@lg g 'EI{%%{ D connected
YT 5§ an 1 nput  si gnal . ave very

i b mnbﬁﬁliﬂtehm'ﬁbclaﬁg sectioariz, lovh Qﬂipmﬂbr of a bullt -in-gain
i npedance, so that it functions as an g&edance

mmﬁfomn’éﬂﬁrqbﬁt&mnhf@ngm@emmgg@ﬁl t RuckaEBs B0chayscuvery high
and cir out put, of t

38Rt Srbelinbe 38 huerpdrPsodil Hinfdifed o B JE dungigns as an
ﬁ-ﬂ#ﬁdﬂ\&rﬁh%ﬂﬂ# rﬁa&hlﬁgf lﬁééaatak{&ﬁ&e Qc&ﬁﬁ& hl%ﬂul%%nd gE&t part.
e bl oc

EM noi se- t er1 hg/ ESD- I ng section
f unct i Dires oatpuiofuticle FEAMD &t optphttdd e oﬁtbotchmrmﬁ#n ghd 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 1is
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25 frequency radio signals or EM noise 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
applied fromoutside. In the third enbodi nent, a
filtering operation of the EMnoise-filtering/ ESD

bl ockj sect.ion 32 .is perforned t fir )
Drpte] B eaueS S fath e B Podo 20) sty 34 Rlsp, the first resistor

r i na:_hi f ise . . .
KPESRPELESI) A0l Aol SER0EY, 00 Seufbuping, o sparaing
thigt fistleapdvitotgtB it Aed abié petordo tipmciidia C3Rdhd4kiso AlnS Blectrostatic-
the first resistor R31 and the second resistor R32

plseifapgniploslng driciion prvertug the gletiavaticodisderser e hging directly

the. first, capacitor .C31..and the secand citor 2 ;

fstiies 6 e St PRG3R Sercad Gapatt S22 pamion clscgmpstatic
a%@%b[ [ ' 35;]}11@ bei

g)ii%r ec |¥a§hg§%§P F%cgg%r% hglteidr%lls CE Cl r%ﬁidtfn?o%@l’?eﬁséggrﬁ% thereby

pepatingothe GB2de ylearassiredhcnding dhmbhgwl bylitisc blacigestatic discharge.

vol t age applied through the out put forts 34a and 34b
19 aghigvm guch; s sesubly thepyesgrch eanggitee3? myustidayy & fenge sapacitance,

[ ein amaged t he el ectrost at.i ischarge. T .
SISOk PR ELGRY oY e ReBhans 3F el PR Rincge hat i
1he\66cond leapARoLEPRAIUEERLCA leasENUI tO store current
caused by the high pressure of electrostatic

di schavgenwhileain FKjJ. 5B] the thed segamdR 8hpamiettod s@&yrhesween the
be at least InF. Meanwhile, in FIG 5B, the thjrd .
FQuRs, GIOCRisa 2 o EFEcCsof g i The? w&@nnm%%-b{a&kw@sw@tor for
FRA A bR otfrt byl e s0
el ect romeagneatitmce of &R ArkoapheitordI Inaid! the dedodd IhfachtBl €32 can
30. The capacitance of the first capacitor C31 and the
bechinnged agleetivebr fram2l tp&into HOpBercedrdmgeta aatlidions.v oy example,
For

fr 10pF to OF acgcordin condj tj ons. .

{5 i PcitaR L1 e Feol e o e Sl the aecpf wapreiip 682 may
il ' : C [

i) £ b€ et ADRCRMAM WY elodp S Ae 1, CABTAANSS Sur,

272081, I0RF, 1 %F/ DIgF, 38R 71FO68nF asd FOOnF2nRAlsa3 3nds, preferred

47nF, 68nF and 100nF. Also, it is preferred that each
Bt eagh of thefirst iesibtor 831 rad tharmgcenskresision RA2 hes h sesitankg selected

955 SRS BB A0 BB i
%ngglé?s prefii@dithatitRe BHQf 1REiEBH RBB s tah@sfiﬁtﬁhfe%efe@t%ﬁ St the group

has a resistance selected fromthe group
oosistisg oNP0SE, 1KANFDK Y, IRBRS2, a0KBIQ.I 00K51, and 1 M.
In a condenser m crophone, having a circuit as _
const riict eendspses mprroghers hayang a Circuit as constructed 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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third enbodi nent descri bed above, el ectromagnetic

noi se over a w de frequency band 25 including |ow
frequency and radi o frequency can be bl ocked. Further,
a condenser m crophone according to the first

enbodi nent has an inproved bl ocking capability
(resistance) enough to stand agai nst electrostatic

di scharge of even above 8KV applied from outside when
mbodineelshone i s grounded and hi gh pressure of

el ectr S, | .
out put 55rt & 258" Blink e MRBIoRHE EARE o ERLHHRe-itering
SaauM NGalazedi BY O&i]g Nehr&2 \chpitary CaVt Bi G435 facbdrBinig® a fourth
section realized only three capacitors C41 to C43

anh@hmﬁm@fﬁhﬁla%mmntl@hbodl rrent of the present

conet rRURTR o5 FRefe fost of 6% ﬁa‘i‘Sf'lE'a‘F“% & sl et of the
QEPRELPT qBaRE: ol ﬁ’lf"fgf%e%g Gl B IfSR Dbt BRitd dpd the

follbwoendsctiptipnaw Blutlaident deMering asuhd IﬂﬁeaEngo;s@ﬁttemEg section
32, which has a different construction fromthe

Ehivddehniastaslitiersat w&@ucéi@a\f@m theembprimeitsdeseiipadabiore

secti ccor to t urth nbodl n
commr i T itk dreb it (5226 cbrEB 00y Bl buwry gpbodtiment
%ms@é“i st E‘dpfagxt&a@@lc'at %cox%%ap&ﬁ@ﬁ@ﬁi ez?hd' & tlBﬁ:T @fi a@ﬂtor C43
between the drain D and the source S of the FET

tdnaedtedirt paraleb betiweemthe daaihil} st tha gowpes af tharFEF 3(1) he
EM noi se-filterin section_32 is perforned b

t he .
f i r st Inothepfopgh imefits acaliering epesatiqn, gk %%M-aew?ﬁ&mng

A 15PN ¥ BT SURERES (508,08, WUl Ak
c%ﬁ-f&ﬁbend}%o@s‘émr RURtrSMEMcic e lvhicH Ranphied drdid BagideQhrough
mist "be realized by a wide band stop filter

ﬁnawutpglt pottad4peanclaiteci Tarachiewé fiabi eretly theafhald| @pafitor C43 must
bI oc a nd sji.gn i ncl.udi ng | ow freguen
e@i&a@ymptﬁl% %ﬁ@ng piyree capactiancy ?@ 51 qepable of

‘é“é%%%??a’?ée g L o P BRI ETSBL d Migrgpon et o e

thera apdbr €93 IS hdataeeoIi.Ng to condl tions.
Preferably, the first capacitor C41 is selected to

have aTlmfapEH@pltt@ﬁ?@ eofighe \memmtbtao@hrﬁ@i Q@p@nabe: @h@ngqé sebzctwely

Ogb ;lé)gy.? é‘ﬁﬁ‘gﬁ %{ecg i%gﬁt%ogm'a erarl?g the ﬁrs‘% capa01tor 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 1oF, 1.5nF,
2.2uF, 3.3nF, 4.70F, 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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according to conditions, and the third capacitor C43
is selected to have a capacitance between |InF and
100~& according to conditions. Mre preferably, the
third 25 capacitor C43 has a capacitance selected from
the group consisting of InF, 1.5nF, 2.2nF, 3.3nF
4.7nF, 6.80, |IOnF, |5nF, 22nF, 33nF, 47nF, 68nF and

bm In condenser m crophone having a circuit as
e according to the fourth enbodi nent

descri prek aRo % 37395;%%5' o ?,{Eﬁtc}ff%vlrﬂ&l SHOWRYS 1&@099 having one

f requency inclu requency an

bf egiean W-ﬁaﬂeb'ﬂteﬁhgﬁgﬁdbloaa V\% Bedtioho HaliRddt bibthrdel dapacitbfs C41
and 7B are circuits each of i ch shows a m crophone
Wl h gncb@r@ regiptoy Bpi @geprding to a fifth embodiment of the present invention.

I fil /| ESD- bl [
FRH odis Ghi 1 rentEtoR o it sis0E; RSBy ofkahy EMenoise-
ARGSHHE0. tiighd debtidh ﬁ%&%@@%ﬁfw IR REES TG the FET 30, and

I nve . 95 Hl /A shows a consttruction In

FEGi QBOISh(REasl Dfcohftaickbdh nin sehich fthé tekistog/ ESD- & lem-n01se-

section is connected serially to the drain D of the

fitoringfESrbdockmasectim @H@W%@déémﬂ}ffadm FrGas mihe lFEtT}ﬁé)
filterin /ESD

R5l
oot | oRetebE o BE AL B0k enser miRuile cascesdit Snhe fifth

glﬁﬂ_ocﬁﬂentR%ffe!hE' Psd® fabEntioh A coMpRRRdeR S&fuivlIGH 0%9&%1: Cre
according to the fifth 10 enbodi ment of the present

comnecttd dretwecmpthesgae i agutheatente Saphchd FETCES r‘performlng an
connl%:gt,ed E‘Bt ween the gate G and the source S of th

teR r UBFHAThg Al§o gl?ﬁpwpmeea% BYCIPRRANE; dsordaps; do “the fifth
&ﬁ:ﬁ cgﬁr@rgtﬁp&ﬁcgns'& G RRD %QfacﬁS el Qgse{:é’mf @f‘éﬁ&t ) 2, g a third

ses a capac

EpREEI I3 é%ﬁectémﬁl parhlfd] betweeaRCdudde AR &féfﬂ?siﬁtﬁ Qf ke FET
paral | el between the source S and the drain D of the

¥Ernd Somomswadﬁr@bwpxsﬁos&'l a:omllecgtd trebwséestttbe diRE connection ends of
onnect bet wee he dr.ai nnectl on_ends of the
cﬁ?am@ £FBAG0B Bézfménﬁlet ﬁ?P%?ltelé;fé"é 1%y tegizan FM-noise-
g.; ﬁs@%d&?ﬁ%‘%wﬁ ﬁ@%%dESD bl ocki ng section 32
r med g

erring to FIG 713, an

EI\/I- noi ABof tekdreg ROFICSDB, bh BMIino e FRRHNSFESBRbIoBking section 32 is
realized in such a manner that a first capacitor C41,

akizedoncbueh ganinnsr ted 2, ﬁléh dapacitooCe hi & @leccacﬂ)&@pacﬁm €42, and a
B PTEF LAY 35BS s S B8 Dot
B8 HRACH S dnb A MEERsLRE REPYS E&rzORE BEfwRA tﬁé‘%ree 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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of the second capacitor C42 and the third capacitor
3. In the fifth enbodi nent of the present invention,
repeat ed description of the <construction and the
operation identical to those of the enbodi nents

descri bed above 25 will be omtted, and the foll ow ng
description wll be laid out centering around the
operation_of the EMnoise-filtering secti

32. |
angEre S eSISior R IREIOESD0®H Qi R Hecaeling Sincion sesvgting the

. L . t it . _
3oL St fon R5oCh IR, et bt LS TP, 8k gcion
dlertPg A8 RRADSEHS dﬁcﬁa{r%é Qbitaye, WHIGH is0fppk® T Gutside, from

i gh-frequency noise or 30 el ectronmagnetic noi se whic
digectlypaffeatingf themimsides iciteuit.nr d\sh thee third papacitor t €438 dwypasses

R EIAn e -,
BB 3 R0 JOHER, RS 4P o
disgehay, 9oV adhi@@esuchhd etsults e Hitde dagaciddn Y8 Shia, have GiMlarge

directly affecting the inside circuit. Also, the third
eappeitincer enoagh B paersearBng [cawsed ot dhed bighi Besmrgef electrostatic

.0l t ] A h t t put ts_34 d 34b
AP BHATR IR byt R Bt BREIEE of ement <
{1 om DERNGaARARRE bifthe (dAfachbRCEA P36 R13Ccanthe EHAIREE scibltively

achi eve such a result, the third capacitor C43 nus

fraviel (pFl tar g8 uF capardingan cendiions g Preferabiyrike €t rcepdcitor C41 is

caused by the high pressure of electrostatic .
actgdaiograve iheapagitance hetwern 1§pE #pd &0pB racesrding fercopditigps, the

| east | nE. The [ nce of the c [ r 1
G0, s pdlion n s EE I JFE o ool o BB, 2088 o 1o
AC6RAY ROcIn@itfoRS HnllitRE ﬁlirdpéa?ﬁcﬁfo@@%, is ls18ctbd fShave a capacitance
capacitor C41 is selected to have a capacitance

berwoeselnFOpikd adduR Opdeoatinpridi eapditonsondvioieopsferalily, the third
citor C42 is selected to have a capacitance

nd
%35%@%5%85#3 5r?épf}q*1tﬁnceai“i‘?§lt"cﬂji gt Gre B CORSHEINS ol d -SnF,

%.gh%dl?rﬁp%?ﬁ:o %.sgg?}%ﬁ%hﬁ%ﬁgr %gnrthgﬁ‘gg% DA f_(ﬁ‘)@ﬁfeAlso,

etweeén 1'nF an accor I'ti ons

RrigfpRéfaRby thdt NBe tHhétr @sis@a el hey a Gddsthe @ldeapagbinatheegroup
sel ected fromthe group consisting of 1nF, 1.5nF,
congiskng 8f B, 220208308, BAR, 62EAR80L5 800 206 FKLB3NF,

Ot O L Piced s SRS SRS o e
AR B RO, o e b
ineliding lewcfréqichéy asd et frequained caie bobibcked.t dFurther, 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.

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
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fifth enbodi ment descri bed above, el ectromagnetic

noi se over a w 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 inproved bl ocking capability

(resistance) enough to stand agai nst electrostatic

di sch e of even aboye 8KV applied. 25 from qutsi de

Tayeter RAOFBD Hglﬁ‘é"qp g ?WH&E dengmaing e Siﬁ"ég Sapasiigy C42 and
is I

it SRR Cus! PRIUERY BRI b B il O must be

salned bynaFite bdfdl aop Al hgving at fagpef ¢abhditanedroffibtia@Rtcapible of

the present invention, the first to the third

blagling eoyide band signatawrludieg foy fisqeenty lap@radig freaueocy.dhat is, the
. acki ng, high-frequenc | se or electromagnetic noi se
%\/ﬁf’ac(%tof gggﬁﬂﬁﬁ%e%q?%sﬁ?oéou_t si de through ?he out put
ports Bda ity ofmEk (hSacltbfsS 418 C48SiaRl A4 be 8hanged

perfornms a decoupling funhction sé&parating the secon
sedquaioelyofrofd 20picko 1 00UR Aatd¢odding pacicomditiéid3. Profesably, ethe first
such a result, the third capacitor C43 nust be )
paparifordeft Iy saleglied do bayeda sanspitarice bebwasaJi0nl aad 28pK according to

SIRIRED oRE R Frt G RG F40 Y Meiafla red atifishol b8 cen 20pr
irl’de%{eﬁ@db’rdih'ﬁ_f%b coRditibAe an@ thOkiit eaRdRbt 043 ¢4 3c18Uad tdPBave a
at least I nF. The capacitance of the capacitors C41,

@pacitaane beAen dnF ad A98pE edcordmlgaotdouditipnd. r dviorkOpreferably, the
0Q[i1 F according to conditions. Preferably, the first
%ﬁggaemasatoro@%’ﬂi 3 sedocid de) hage Ha\F8PAFAnGeA 8Flpdert dTom the group
20pF 0y ] aj 4} t
ARRE of 1P B 23R, 1 GEPL A A (008 e 2, S o,

s&Pveen 186HH: 10s@nid i%?l:ef;&@&pﬂﬁ't Mgk fiest Gegistot ROMShas aNeksistance
the third capacitor 3 is selected to have a

selgstadi fremdbe Foupaonsisting eftD0LH A300a 3 3R A43042,t62002, 6302, 8200
con@éﬁions. More preferably, the third capacitor C43
qnd ected to have a capacitance selected fromthe

gr oup 1.C | &1 . . E 43nE .
0 B, " o Rk hiclophie it T ol dexclipdl apofe flonding 1o
Ak Fifth embodimehiedatringd iHoat, ¢bardmdgnbtic ASkS boer Rudddfsquency
a resistance 15 selected fromthe group consisting of
havdanclogipp Jovg feauengg ewdradgpiiepenggern beddomed. and | KQ

In a condenser m crophone having the circuit described
above according to the fifth enbodi nent descri bed
PR®YAim&ltqct romagneti ¢ noi se over a w de frequency

band i ncluding | ow frequency and radi o frequency can

be bl deleadvhile, 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 Cl and C2 for performing a filtering function are realized by capacitors
having a capacitance between 1pF and 100uF. The capacitors having a capacitance

between 1pF and 100pF can filter electromagnetic noise of 5KHz to 6GHz.
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20 Enbodi nent 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 - generati on nobile communi cati on system (1 Mr2000) .

That 25 is, a circuit for renoving noise caused in the

frequ band of 1.8GHz .or re _has,  the nme .
const rURR PEIRG ¥nE @5 Of P ek fih El-365e 2 e ape/ESD-blocking

LEHDY 5PUiQHREe CRRER t ipdui
SR e e o AR ARG DRl Spor B FREY AR it or

tehﬁtvmgcmpmftlomm:br motk, G ﬁz@ftonﬁé f}mﬂmap@:mrs‘ C41,@420and C43

function are realized by capaci tors having

@&;98@%% & Hterige dunatiopfcan he salechesy fo hapger @aa@tan%b@ween 1pF
ween |

| e SRR R io o 25 Yk, e Foapp iR S 4 selected

X8| LeaphBitdcs BeGveh Iﬁp%ﬁ'ﬁ@ d6rding to conditions, and preferably
EM noi se-fi1ltering/ ESD-bl ocking section 32 using

4.ApEethe apandt apacienC4dnie selested ttohaws a s:lapanrtancm Bdt@een/ BpF and
to a circuit faor, renmovi %g noi se of nor e,

%nnFeaCfCPPdé,@g toocanditiong, and meefseabht »PRF th thl@@pa%lm (44 3s selected
{c])q{avg G'ch gffcr?aﬂ] baet\% @\?\Ben 1{)5[.1@ gcco@%lﬁg (5?) Eond?t?on%céndgprg%rably

pacil ance accordin

£ edphcitarRB Selebief fR%AMR Goup B@nsﬁsitﬂh%tonﬁPaP 5hPr2 546 3.%nF, 4.70F,
selected to have a capacitance between IpF and 5pF

@8elor dinky 160F,cond| 83ninATnEnG8ndr eddd 61y and i sFyrefelred that the
cond C citor C42 is selected o have a ca C
FE Bt ara b reTeiape sl el e B SEMH COngRETE Gbfocs, 2200,
o?%%@é' ¥260.6300, P& Ll TRecapaci tor C43 is sel ect ed

to

ave a capacitance between | nF and 100F according

t o con@i the @Ramplanits@itetiebabe, thd QapicieRac4 1t WICe and C43 and the
sel ected fromthe group consisti ngl of 1nF, 1.5nF,
zsigteF R53 . fonr a wideband sepditer, wikFfuncBering fpimmprog@ pesistance to

e BisePi e ot BN, 4 USRS GHE o Charen Jpplist oppueh the

& $QFRInS bh @ Afd po

A PR IS B3 ikl 32, ot A C%ﬂ i sagaettor

@4dlsying the lagpachparitand@idnd 164 Zirstaedst6HARS Bplﬁvéxhe theldbectrostatic

resistor R51 forma w de band stop filter, while

disrhetgedrm gens apﬁb%%%ﬁ@é@ thedngide eiscuitsesiéan: oskaachieve such a

r sure of el ectrost t|c di sc

SeshF P e, a2 ST e BAFER BT, SR RL ¥Bre curren
mﬂ@%%gg&&w@ dr a@e&os%@ diseh@ighthbhB, thithifld capacitor C43

capacitor havi ng the | argest capacitance, and the

mibstde at bestilindr R51 prevents the el ectrostatic

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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20

di scharge from being applied directly to the inside
circuit section. To achieve such a 20 result, the
third capacitor C43 nust have a | arge capacitance,
enough to store current caused by the high pressure
of electrostatic discharge, that is, the third
capacitor C43 nust be at least 1 nF. In a condenser

R N RN e -
G151y I e 3 D5 R i,

shRansehittedab QPANE pasesy diotg dfa hbildf@aial through the output
i nvention has an inproved resistance enough to stand

poyts Frkat angd) Tt Witk naise cerapedHur @ wids bandevtomnbbiereblgebung signals of
appl i.ed from oytside, n the m.crophgne .is groynde

Bl Fehensy el B opich i Pt bEYG 6P SO el By the fis
SRR AEh SRade Ol IR LA (A ot i
Reputted through the gate G of the FET 30 is

anplified in the FET 30 so as to have | ow noise, and
is transmtted to a sound process circuit of a nobile

' r qui-pyt  ports 34a and 34b with

hgpggﬁﬁgﬁégﬁgﬁggggﬂgP & blnd stop filter bl ocking
si gnal As @hn Be k& Roh!tBEUSREYinDANRE condendd HlrdiMn¥abl@rding to
band stop filter is realizéd by the first capacitor
B¢ 1prestd Bwewimh tapacivamingeS4af widenihpi radge aqapable oof removing
é?S, and the first resistor . R5_1. | NDUSTRI| AL . .

PTaneagBells neise, ebjeining an sxcdlephiikterig siiret phelegfBimggnetic noise

] Q or.di . h S

&Hﬁ é:%ﬂgﬁ?so%ﬁ gﬁdﬁg/gcﬁﬁgg%ga%t%fswag% NiliBrs G Rl %Piueg?y band

I'nvention ha nrng range capa

menEitigh Gow efr&filch&B@actddto MRigeency?indl Mridly aproving blocking

excellent filtering effect of el ectromagnetic noise

eapability @esigaioe) wralsctiontatic disphpreagrplied dros eutside.esi st or s

in aw frequenc and including | ow frequency. and

o PRl dih G RSB 60 PG GORIpG e B Presently
L ( . . Co

CRRRRICY pbshERicH! RER) o PLAGHABHAMfoY, 2903 BE andersiood

theste ibedtibiisae ittiel antheididtlosbdembsdipfeasidt thy drawings, but, on

considered to be the nost practical and preferred

Gatseniranit, isiintended; i ¢nver Mardoust wodificatinas anf evariatienst wishin the

is.not, limt to the qucIosed enbodi nent and t he

Wahandgsorsfithe appendetholaini 1 ary, it is i ntended to

cover various nodifications and variations within the
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20 spirit and scope of the appended clains. 21 WHAT IS
CLAI MED: 1. A condenser m crophone enploying a w de
band stop filter for w deband signals of |ow
frequency and radi o frequency, the condenser

m crophone having inproved resistance to

el ectrostatic discharge applied from outside and

r [ dio frequency interference to decrease
ﬁ@&éﬂsﬂﬂg‘*@{@l%ser m cr ophone conprising: an
acoustjc - [ r |
vari at }'oAn %ggdgé}ger%%cgg{h? ?‘g lesﬁ%)ﬁfg{é?a g’g arrpla! s??%ig[t[&ofr? Pildeband
ﬂ%@d‘@ of dbwaffeduehyy P@dtlgicehiegicnte ieddkeisep whibRPhbic Mhving
the acoustic nodule 36, and 10 an _ _ _
Erovidsesistance to glpcEsnaty diskharge spplisdofio®2outeide and preventing

bl.ocki ng a wi deband i gnal having | qw frequency and . .
Pt BegFRGUEIRETEE ATESS PORS CHCCORIBHeT PLapplite Comprising
means, bl ekl DGy dddld g@l'fg dorRlcht %ngﬁg%sﬁre"\ﬁl\f@%aﬁaeﬁon of an

radi o wave nol se, an ectrostatic arge, t
Ebdtriokipaalt i | t eri ng/ ESD- bl ocki ng section including one

or conbination of a resistor and a capacitor disposed

bet weet ampiifgation gegans der amplifyBeaiig| dledtic sigad inputted from the
and tt he %ﬁogg_ti nodul e 36 and/ or between an out put

?J%’Pf 1GPOtHE {51 i fi cati on nmeans and a ground, the

resistgy MQISQ%I@QHQ@S@ISIOQ@EQgseEt%H‘QQtﬁ)q Elﬂcking a wideband
parallel or in series to each other. 2. A condenser

sigical dplorgeloas fredunoge dnd madib afrequéncynbetpetted frbm the amplification
capacitor and. 20 the resistor have a capacitance .
Beiie chlogline o dpfrofyesd oflactiomagiptis aWarespetadenwatd Bgiee, and

A b Rty MR AR s SEER iRty one o
BriARRANEE aSresik@dt MRE 4 RagdcfbMdkpodaeb&@wBert BE input port of the

EM noi se- 25 filtering/ ESD- bl ocking section 32
gopipitdaties means ami the acowRkic imaplun amtlostmtivednl an depwigent of the

output port of the anpljficatjon ns and si gnal )
%ﬂ?%"m bReagy gn 3@5@1&@ Qlif‘a’@ﬁlltS@F apd The, GHREIYT RP L spsFfed in
PR B i deriblR LS bkPT R11 and ground GND. 30

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 10Q2
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 Cl1 connected between one end of the resistor R11 and ground

GND.

22



10

15

20

25

30

22 4. A condenser m crophone as clainmed in claim 3,
wherein: the capacitor C1 | has a capacitance
selected fromthe group consisting of |InF, 1.5nF
2.2nF, 3.3nF, 4.7nF, 6.8nF, I OnF, |5nF, 22nF, 33nF
47nF, 68nF and 10OnF;, and 5 the resistor RI | has a
resi stance selected fromthe group consisting of
10052, 205 33052, . 43052, .62052,. 6805 82052 and
1K11. %@%ﬂéﬂ%@éﬂgsﬁ@mr&a&ﬁms ESCIRL P EFTPR clai m 1,

wher ei fhetdABaditt ®AI1SRss 4 Chgatiddie/ ERBER! £4H1AY &?de?.@t gi:dr%l@isting of

32 conprises: 10 a first capacitor C21 conne

palt, ol 5elf, aiRyeseInQut MR, 68nE, 10hF ! hénF, @2pF) B3dyt47aR, 68nF and
means and ground port to function as a filter; a

Kaghand apaci t or C22 connected parallel to the first

capaci tor 1 erforman EMnoise-filtering.and

50 bl SERRET R FLRROh SRt €8 e etsib bt of 1000
SRR eshad458n, by sk belosesy aogout put port of the

first 15 capacitor C21 and an output port of the

second capacitor C22 to performa decoupling
function, so_that the EM noise-filtering/ ESD bl ocki nl\% )
secti on ‘ﬁé‘é’nﬁe@ﬁaﬁ’écr%h%w szt dp clagml, whergin the EM-noise-

' : imed in claim5, wherein:
ggaﬂ%éﬁ?}bgc%n%g%%&oﬁﬁﬁﬁgg a capacitance of | OpF
or 33pkfirktheafeRen ¢2¢ apamctted ir2parkidsg @etﬁa@ﬁ%hgﬁg%n of the
. bnF,

sel ected fromthe group consisting of 1nF,
anplificatign greEns ahdrgrfyndop@hie, fundiol, asladier; 22nF, 33nF,

47nF, 68nF d |.0OOnE; d the first [ R21 .h

S Tosi & Rahng ChrdiTea 22 Ao gl fooBls R oagitor ge21 to
%&%%, m?@r&%s%ﬁl@é}%lg aﬁﬁ%@hﬁﬁ%ﬁﬁgmﬁﬁgﬁm 2052 and

K52. 7. A condenser m crophone ds clainmed in claim1,

wher ei 1 fitdd eedbmRY b @ontfectetl aetially Sbetvkat ki BYtpRE pbrit @f the first
32 conprises: a first capacitor C21 connected in ]
erpeitar &2 lpad saantnd ppriof gerseceid qapecitos 23 rip Peffpme degpupling

BRER o 08 D s Rt G Rl SocySBrhes 7, Gpwe of o

apPRE-tar. C21 to

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, 100F, 150F, 22nF, 33nF, 47nF,
68nF and 100nF; and

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

100€2, 22042, 330£2, 43002, 62002, 680€2, 8202 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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performan EM noi se-filtering function; and a first
resistor R21 connected serially to between a ground
port GND of the first capacitor C21 and a ground port
G\D of the second capacitor C22 to performa 5
decoupling function, so that the

EM noi se-filtering/ ESD bl ocki ng secti on has a shape

o 2 PR oYL S olesRin PaSRRRTREY el SHBRIBR 21 o
ftorhes BVCRRacH k@RS uRdiochRfa or 33pF; 10 the second

capacitor C22 has a capacitance selected fromthe
group a fiesh sessdtomiy2 btodneted keily, tohePwden Bgdnhd pdrt KARD of the
.8nF, 1 OnE, 15nF, 22nF, 33nF, 47nF, 68nF and 100nF;

Pl CAmAEiten ¢k anded BEusE PRIIGNR<of4he seqond sapasiten(a2 teperform a

t he-. gr.oup caonsi,st of 005 5 33092
GBS BROHT S5 08 LRt e b T AR Ring oLy shae
oF Laaphereingertéd gi.ned in claim5 or claim?7, further
conprising a noi se-blocking resistor R22 between the

acoustic nodule 36 and input port of the
anpl i fécat irg)ré neans soO as t? bl ock el ectronmagnetic
. I

noi se $-oRRISENIRG MIsTRRRnCay cladiped m claimy b yehssaay

o1 ock g trss itk CEEnieh Gl o IRFIARRT O The

group thensdcsid n@p&ditod 0092, hakKO2¢apatitdAkO ZselcbAKESm anél group
1 Mb2. 25 11. A condenser mi crophone as clained in

edngistimg of Wil rledn¥, 2HaFERSNB, 4@nF,f6.8nke10nky/ E8B; B2t K3nk, 47nF,

@?%ﬁﬁo conprises: a first and a second capacitor
nnected in parallel between output port

of thenamRki Liicat| : t 2%1] ot

first etgngq; %’f %gelg%%gg?eﬂgﬁ%p%?@égﬁ&%% ng&glotﬁﬁ ct ggconsmmg of

T 200y 2300, bis0Ne 620, RO 820RAhd ¢RIE of the two

capacitors C31 and C32, so that the
EM noi se-filtering/ ESD 24 bl ocki ng section has a shape

of a character " #' . .wherein, the first. capacitor.C3

per for ot a Sy epst  isFTIRGE | nciopwe SE R Sophalig, 7> further
Seddprising 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 10002, 1K€,

10KQ, 100KQ, and 1IMQ.

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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‘faced to the first capacitor C31 perfornms an

EM noi se-filtering and el ectrostatic-

di schar ge-bl ocki ng function, and the resistors R31 and
R32 perfornms a decoupling 5 function and an

el ectrostatic-di scharge-bl ocking function. 12. A
condenser m crophone as clained in claim11l, wherein:

he .first. capaci.tor 1, has a,capaci.tance of | OpF or
4Fnk fRof BBCR B8 pLR Fb RS s e apac t ance

sel ect @ rfr&Qapdcher 5 Pg&forﬁ‘g LR Inghdiodf th’Econd 'c%ﬁh%itor C32
2.2nF, 3.3nF, 4.7nF, ©.8nF, |OnF, “15nF, 22nF, 33n

ficeF to thBHfFstanpadidn€s | padomas An dMtrsetiltsingand clectrostatic-
second resistors R31 and R32 has_a resistance sel ected

disergenlogliing purcding: atd Hig wristopoR3] apd B3 perbergps a decoupling
305 05 68092,.82 a K5 5 _13. A condenser

1ﬁl‘nmgtr?goﬂp glﬁaél ea%mc? ﬁgﬁ%gd%?g%ﬁ%%p%ﬁn%pt her conpri sing

a noi se-blocking resistor R33 between the acoustic

nodul e 36 and input port of the anplification neans

so as 1d Atwdknel sutropimagne claonebinsdaifir dywmiberaiy

i nputted.. 14. A_condeﬂser m crophope as clained in

cl ai m ™8 firsfapasitar ¢ Hbhass wpacitigenpbllalifg 3888 st or R33

10052, BESEhAT s “CFF (4scB! e RBL SRR Foli 4 group
CBidENS of 1AF,CI SHH) QIDAFAS. 36k 4. 78K, 4.8nIC18hF) ISnFWDBIREI3BnF, 47nF,

the EM noise- filtering section 32 conprises a first
e8nbaandt 10n4md a second capacitor C42, and a 25 third

capacito 3 connected iin paral]el w ach ot her

bt weetheb BraiRbAR Sen SRt Foor n0ok 5% i @ redisance selected
I, i Wal4X . : n HeH0

B e fofh AR 1008, 2R SRR BB BP0 g KO

can be selectively adjusted so as to have a

capacitance 30 between |I QoF_ and 20pF; 25 the second
capaci torA candanser micreioas taf \eaiged di whaimd Is dughert gpmprising a

have a ..capacita bet ween 20pFE and nk;. and. t he
Hirs aefRRE A5 v che aRBl VB dmE g BRCisbE par of the
4B NPMB R NIcBRAG 4535 B ck RRIMER ARt nBRE fb@Pbdng ﬁlg&&d.A
condenser m crophone as clainmed in claim1l5, Wherein,
in the EM

14. A condenser microphone as claimed in claim 13, wherein the noise-

blocking resistor R33 has a resistance selected from the group consisting of 1002,

1KQ, 10K, 100K£2, and I1MQ.

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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noi se-filtering/ ESD bl ocki ng section 32, a resistor
R51 is further connected serially between a signa
out put end of the second capacitor C42 and a signa
out put end of the third capacitor C43. 10 18. A
condenser m crophone as clainmed in claim?117, wherein:
the first capacitor C41 is selectively adjusted so as

to havg a_ capacitance tween 1 F and . 20pFE; the

secondTEaiSaR GrpERst ELGE IR Suryval aupShie BS tpohave 2

Ba6itsce BBRekA ahSandl R ghyveen 20pF and 1 nF; the

third capacitor C43 has a capacitance selected from

t he grihephicbeepasitdriiift3 aah be rélectivebnddjuedsoras t8 ha3wdg capacitance

4. 7nF, 6.8nF, | OnF, 15nF, 22nF, 33nF, 47nF, 68nF and

b@%ﬁ?ﬁl%ﬁ@P4199“Fesistor R51 has a resistance sel ected

fromthe group consisting of 10052, 20 22052, 33052,

43052, 62052, 68052, 82052 and 1Kg. 19. A condenser

M cr opfreng Badésél fRFoptons |81 dided iMReiR 15, WitkréieinlEMe EM-

noi se-filtering section 32, a resistor R51'is further

nusn ey ESPitdodkynghetctier32aa rgrissonBSéns fwther vonsetadngbrially

capaci tor SAZ and ound end of the thjrd capacitor
cerbdsigpal oRtpub ﬁ%@ﬂ%@? SEROBY SERASHET @2 194 fisrpl oty spdhof the

el pyathe first capacitor C41 is selectively

%%?d% %%S§§4%s to have a capacitance between | OpF and

20pF; the second capacitor C42 is selectively adjusted

so as to have a capacitance 30 between 20pF and I nF

26 t held Hi eandengsnoiierophaps3s glasmed ineghaini t7amdereis| ect ed

A N -

§§@gﬂ@n§ﬂ:$§ﬁnﬁpand the resistor R51 has a resistance
sel ected fromthe group consisting of 10052, 5 22052,

3301, w#H3R@6éhnd6APAcito68@3s sd2ftb2lyamtjustébao a?fo héve a capacitance
condenser_ m crophone as clainmed in claim1l or 2,
hptween #0pFiand 1nF;

the third capacitor C43 has a capacitance selected from the group consisting
of 1nF, 1.5nF, 2.2nF, 3.3nF, 4.70F, 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,

22002, 3300, 430€2, 6200, 680€2, 820€2 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 seriaily 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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capacitor is a tenperature conpensating capacitor or a
capacitor of high dielectric constant. 10 22. A
condenser m crophone as claimed in claim1, wherein,
the amplification neans is one of an anplifier used
in a built-in-gain mcrophone and a field-effect
transi stor. 27

the third capacitor C43 has a capacitance selected from the group consisting
of InF, 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 1002,

2200, 3300, 43012, 6202, 6802, 8202 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



