TI TLE OF THE | NVENTI ON CONDENSER M CROPHONE
BACKGROUND OF THE | NVENTI ON FI ELD OF THE | NVENTI ON
The present invention relates to a condenser

m crophone, and nore particularly to an electric
circuit which can activate characteristics of an

i npedance converter housed therein, and adjust the

eque istic thereof while reducing
Trig RSy TRRERELGR' Doomi Pl N Ob THE RELATED ART
conMbeseM RecRbpMENE Or Vi bration arises, remarkable
noi ses appear in audio signals. These noi ses are

referred to as wind noise, and vibration noise .
BACKGROUID CYF CORPONNVEST DONt hese noi ses reside in a | ow
frequency range, so that when the | ower side of

FIEI®RQEMTYE resENBENharacteri stics of a m crophone is
made to attenuate, it beconmes possible to suppress

t NEhappeskeancenvént hen akove cdess a betdaossemiandphdone, and
make easy the collection of target sounds. In a

nordn paepheneauni;/t thous ngi &drtpedaneai copneicherlcads ddtivate
a condenser type m crophone unit, frequency

chatd@tecierict i 65 at eiflesigdedk g@csueﬁ@i:té{r depessieninofe 8, and
el ectric acoustic convert er, i.e. amecr ophone

adjespsihe (hesqidady ehueherted sta cast hdiso £apsyl e" Jreducing
which is |located on the upstream of the

deviahoyversleserihed. i npedance converter. Furthernore,
there is known such a nethod that the | evel of

DE SHFATHd o0 W uin rremzarls aipv si de of a FET

constituting an inpedance converter is adjusted in

eVleh wind blows, or vibration arises, remarkable noises
appear in audic signals. These noises are referred to as wind
noise, and vibrationnoise. Frequency components of these noises
reside in a low frequency range, so that when the lower side of
frequency response characteristics of a microphone is made to
attenuate, it becomes possible to suppress the appearance of the
above-described noises and to make easy the collection of target
sounds.

In a microphone unit housing an impedance converter as in

a condenser type microphone unit, frequency characteristics are
decided generally dependent on an electric acoustic converter,
i.e. a microphone capsule (hereinafter referred to as “mic
capsule”) which is located on the upstream of the above-described
impedance converter. Furthermore, there is known such a method

that the level of signals output from a drain side of a FET

constituting an impedance converter 1is adjusted in every



frequency range by neans of a CRfilter conposed of a
capacitor and a resistor, whereby the signal level is
at t enuat ed. Fig. 4 is an exanple of a genera
circuit diagramshow ng a conventional condenser

m crophone. In Fig. 4, a mcrophone unit 1 includes a
mc capsule 2 and a FET 3 functioning as an i npedance
converter

e HBY ot bTe P UTRAI g Fadh bTLEE ITHATH Sy acapacitor
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capacitor together with the dlaphra%nl The m, cr ophone
unft91 FstRomstSIARE RE CodeRiekiPg ST GldphAdgmram showing
hol der, a circuit board and the like  in addition to
aCQﬂﬂ?Wﬁ%?Q%ﬁﬁﬁP%er?ﬁFﬁcéo@ﬁPPecas%ngthH%’ﬁqﬁ§rQ§ﬂPneunlt
_of output termnals of the mc capsule 2 is connected
14%1@99%?@30‘? RS YREET 2 32 NG F%Tt%éuaFFéPnéﬁa 3% an impedance
grounded._. The drain of the FET 3 is connected to a
COH‘rS%‘éF?Fve pe‘fl et Mstiel dfhovigle 6 €8PTEd &t R dGgRogPosed of

resi stor and a source of the FET 3 is grounded.
a d%@?@iﬁ%#ﬂa@@r Ritnal ti5in Lidia@idoBit CTHOHR ¥ e Sfitdiaficophiich 1s
the FET 3. The frequency characteristics of
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by means of the mic capsule 2 as nmentioned above. To .
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m crophone unit, it is necessary to add a filter

1 lSc‘F@@%FF%t@bﬁ%éé/eﬁomalﬂbng@(éhﬁip ragm @gdaEin-onr clgcuit board
resistor and the like to the output ternminal 5 or a

andsthe Whtehin addifepatted tdeaid capisplehér éntoha unit case
Furthernore, for the sake of suppressing or

or thenlnkei n@n@@ﬁb@w@ow@s’wmb@am nelf nohgempe capsule 2 is
vi bration noi se which gets mxed in the audi o signa

conganved ttedacyaint rdatbasfit al, | yhithdahechihactend disi ggounded.
of the above-described filter circuit should be set

The s@rabn tef diterflE & tive domequdrdy tional pesfrégaeatyctrode of
range. Fig. 5 shows another exanple of a

a paanyeptiroralccontensgr arresdphoneRd, Thewccensdutoeiconthe FET
of a microphone unit in Fig. 5is the sane as that of

3 id hercoowieent | Bnaduepanyt ershroain 5 nsFHlgawd avierfeiom the drain
same reference nunerals are given to the sane

of tleapBiients as those of the conventional condenser
m cr ophones shown in Figs. 4 and 5. In Fig. 5, a
draha Hfe@dtdy Iharaomeciteicd @t heposhivbveional example
el ectrode of a power source Vcc, while a source of

showheikEFig. 1 8 greunded dellr GughheanesiStidie Rhic Th@psule 2 as
source of the FET 3 is also connected to a base of a

mentiamsd safveQ br odhsa ttapdeetioenty @ikk®dteristics of the
openi ng/closing switch 4, and a resistor R2 is

con&ONSEE e d ricdhpalcakh et , tia i Beapwdsehrvito Hirl swiitiefe deircuit
is a nmenber for switching frequency characteristics

comPdséder) cTophongpand 4 ke swittedt, 4 of waetis@ds BAdOPRA like
and cl ose a route between the capacitor C and the

to thassufut herkiangi $bera Qi teAmidH ustimdteefddedblecbrically
aresistor R is made to be effective thereby to

the POy 2, fl@irfKeauensy €ebar ackelkaxll & idudheLa5® or eli-
that the route is in an opened condition. Wen

ninSMi&he’d bBodechesedieaAdiih@moitdReck 6sistOF i §2 nloS se which
made to be ineffective (short-circuited), whereby
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range thereof is allowed to attenuate are achieved

It is arranged in such that a collector of the

transistor QL is connected to the positive el ectrode

of the power source Vcc, an_emtter is grounded

through a resistor R5, and 4n output termnal 5 is
connected to the emitter to output a signal fromthe
emtter. Aresistor R3 is connected across a base of



Incidentally, there is adopted a so-called plug-in

power system wherein the power source of a variety of

instrunments in which a mcrophone is used, for

exanpl e, that of a video recorder and the like is

utilized also as the power source for the condenser

m cr ophone. The system functions in such that when a

condenser . m crophone_i s nmount ed, o n.instrument such

cha RChE T REACE Lo SDR VeI PEd T PedbhHECT di T ot SHol1d be
manner wherein a power squrce is supplied _fromthat

setofot Ad EBoé‘étﬁ’é%E?bEBei %§?Hﬁﬁ§ﬁ¥ FRt 6°F hErEBHERR¥eFaNIE -
m cr ophone, However, it is _inpossible to obtain
suEh9consBiPUEi BACEREE PreBRéRcHEcharaRYeRFéPPRS EapRdenser

. be adjusted in the instrument adopting the plug-in. )

miCHERBPNSy st e &BUT it B ChedcBrvEREOREI Uitbhdehddd. > is
m cr ophones shown in Figs. 4 and 5. A vatieﬂy

the spnecthfighedt bWt icireneyorespshouoin Fig. 4 wherein
acoustical signals is suitably set or nade to be '

the\ganaef querscoGsFecaL S ASer dRBRAR SEP SN Sg8segoppopents as
exanpl e, see Patent Docunent 1, Patent Docunent 2, .

thopgt ehtti Gafsn B omEt ndssEate AL CACPaRgePasgatn in Figs.
Docunent 5). However, the inventions described

4 andhS¢ heke Fpat eht epdeaiemisadEhétihapaners egekalbhgr positive

' constitution in the condenser m crophone according to

elegheodpventd v sverscesent dpplecatsvizchl nde FET 3 is
prior art of the condenser m crophone relevant to the

groya@gedttduimidal rdeasasrt Rat ofhe keureeenfi e HFEE 1§ 45 also
appl i cation was found. [ Pat ent Documnent 1]

congepbpedse Pavase fppl transbatoaiQl speound. a agrgdger C1 and

[ Patent Docunent 2] Japanese Patent Application
an JpgniopéploNomg switch 4, and a resistor R2 is connected in

parallel to the switch 4. The switch 4 is a member for switching
frequency characteristics of the microphone, and the switch 4
functions to open aﬁd close a route between the capacitor Cl and
the base of the transistor Q1. As illustrated in Fig. 5, a
resistor R2 is made to be effective thereby to obtain flat
frequency characteristics in the case that the route is in an
opened condition. When switched to a closed condition, the
resistor R2 is made to be ineffective (short-circuited), whereby
such frequency characteristics that the low frequency range
thereof is éllowed to attenuate are achieved. It is arranged in
such that a collector of the transistor Q1 is connected to the
positive electrode of the power source Vce, an emitter is grounded
through a resistor R5, and an output fterminal 5 is connected to

the emitter to output a signal from the emitter. A resistor R3



10- 241105 [ Patent Docunent 3] Japanese Patent
Appl i cation Laid-open No. 2007-129619

is connected across a base of the transistor Q1 and the positive
electrode of the power source Vcc, while a resistor R4 is connected
across the base and the ground. Accordingly, it is adapted in
such that the power scurce voltage Vcc is partially pressurized
by means of the resistors R4 and R3 to apply the voltage to the
base of the transistor Ql.

In a conventional example shown in Fig. 5, the transistor
Rl functions as a buffer amplifier for preventing the influence
oftheinputimpedanceofzamicrophoneamplifierandthelikewhich
is to be connected on the downstream of the circuit. Although
it is possible to adjust fregquency characteristics by incor-
porating a filter circuit with the use of a CR without using the
buffer amplifier, the performance is somewhat influenced. In the
example shown in Fig. 5, although the output terminal 5 is drawn
out from the source of the FET 3, it is possible to draw out the
output terminal from the drain, or it is also possible to cut or
reduce a low frequency range. The resistor R2Z connected in
parallel to a switch 4 functions alsoc so as not to produce ncises
due to opening and closing the switch 4 by keeping a voltage between
opposed ends of the capacitor Cl constant.

According to the conventional examples shown in Figs. 4 and
5, it is required to constitute an electric circuit by adding a
circuit element to the ocutside of the condenser microphone unit
1 for eliminating wind noise or wvibration noise.

Incidentally, there is adopted a so-called plug-in poWer

system wherein the power source of a variety of instruments in



[ Pat ent Docunent 4] Japanese Patent Applicati onl
Lai d- open No. 2001-189988

which a microphone is used, for example, that of a video recorder
and the 1ike isutilized also as the power source for the condenser
microphone. The system functions in such that when a condenser
microphone is mounted on an instrument such as a video recorder,
a circuit is connected in a manner wherein a power source 1is
supplied from that of the above-described instrument into the
condenser microphone.

However, it is impossible to obtain such constitution that
freguency characteristics can be adjusted in the instrument
adopting the plug-in power system according te the conventional
condenser microphones shown in Figs. 4 and 5.

A variety of techniques by which frequency response of
acoustical signals is suitably set or made to be variable in
acoustical instruments is proposed (for example, see Patent
Document 1, Patent Document 2, Patent Document 3, Patent Document
4, and Patent Document 5).

However, the inventions described in these Patent Documents
do not have the peculiar constitution in the condenser microphone
according to the invention of the present application, but no
prior art of the condenser microphone relevant to the same
technical idea as that of the invention of this application was

found.

[Patent Document 1] Japanese Patent Application Laid-open
No. 5-327380

[Patent Document 2] Japanese Patent Application Laid-open



[ Patent Docunent 5] Japanese Patent Application
Lai d-open NO. 6-204755 SUMMARY OF THE | NVENTI ON

No. 10-241105

[Patent Document 3] Japanese Patent Application Laid—open
No. 2007—1296i9 o

[Patent Document 4] Japaneée Patent Application Laidwopen
No. 2001-189988 |

[Patent Document 5] Japanese Patent Application Laid-open

NG. 6~204755

SUMMARY OF THE INVENTION

An émbodiment of the present invention provides a condenser
microphone which can afford attenuation function on .a low
frequen‘cy_r‘ange side with a simple circuit constitution -by
coépbsing-an electric circuit with utilizafion of a FET aé an
impedance convé'rter inclﬁded in the condenser microphone without
édding an external circuit.

Another embodiment of the present invention provides such
" a condenser microphone which can afford easily attenuation
function on a low fréquency range side in even a condenser

mic'rophone of a so-called plug-in power system.

According to an aspect of the present invention, there is
pfovided a condenser microphone comprising: a mic capsule in which
a capacitor is composed of a diaphragm and a counter electrode,
and whicheffects electroacousf:ic conversion; a bias built-in type
FET for imp‘edancer—conVEIting audio signals output from the mic

capsule; and a CR circuit which is a kind of filter composed of



An enbodi nent of the present invention provides a
condenser m crophone which can afford attenuation
function on a | ow frequency range side with a sinple
circuit constitution by conposing an electric circuit
with utilization of a FET as an i npedance converter
i ncluded in the condenser m crophone w t hout addi ng
an external circuit. Anot her enbodi ment of the
present invention provides such a ¢ondenser
3 hegt ophorndud PR T GRFNesSery 18t PRRaALPon and which is
function on a | ow frequency range side in even
copBAgEAd eF O M TV ofthe §5Tc aRFedap! g Pﬁtp%v\%%gnal level
- system According to an aspect of the present
ini et FERIVEREY eT7BIpr RATEd T éonderRef FRTHoPHo/éE the mic
rising: a mc capsule in which a capacitor is
ca@%&%@sﬁe@ e i e Hra §RLHRENa cHirt 1f dihec FEGdandapgground;
whi ch effects el ectroacoustic conversion; a bias
anppl¢ctiye e FEPUee iiApedancetediers idr@iéu@ifothe FET and
signals output fromthe mc capsule; and a CR circuit
thehpetputs tediinglofisft dragn cvhpbsen tdfe dradesiodt bheahdT; and
a capacitor connected in parallel, and which is
the dfhedtrettittoia souneetod Jtrh@eEEEeanuheaﬂ;pweustf &he FET and
signal level in a low,h frequency range, wherein: an
theutrouind eo minanuwetd heeicredaps | eipgsataméebkeetbwnfrequency
between a gate of the FET and a ground; an electric
rapgaerh sdurice inpeslamectcethvieartaedibg bhef FEle &I winelrein the
the output termnal i's drawn out fromthe drai.n of
cofiden & ;mdubghen LR Ggicuitdo BaSptagheat pdwen Betveenin which
the source of the FET and the ground to attenuate the
an leematt ifc pcviegnabulrtet be ¢@uipia@tienc yoharge edhtehths drain
I npedance-converted by the FET, and wherein the
of GRRABHS B Fh1EHOPhONS tadaphndéRsdr pli gopRopeVWes ta¥Sd@Mpment |
in which an electric power source of equipnent is
connected to the drain of -the FET by connecting the
condenser m crophone to the equi pnent.
According to an enbodi nent of the condenser
m crophone of the present invention, even if an
i nstrunment to which the m crophone is to be connected
bel ongs to plug-in power system the m crophone can
afford attenuation function on a | ow frequency range
side. BRI EF DESCRIPTION OF THE DRAWNGS Fig. 1 is a
circuit diagramshowi ng an exanple of a condenser

6a



m crophone according to the present invention.

Fig. 2 is a circuit diagram show ng anot her exanpl e

of the condenser m crophone according to the present

i nvention. Fig. 3 is a characteristic.

di agrammatic drawi ng showi ng an exanple of frequency

characteristics obtained by the condenser m crophone

accérgPmging theapreseedinenend die condenpig. micirgphone of

circuit diagram showi ng an exanple of a conventi onal
theomy@ssait muyephone, even Hf gans isstrwiemui to which the

di agram showi ng anot her exanpl e of a conventi onal o
miconpdkaser :Lmt.;cpdpmcmmnected Hélg).ngﬁ te alug-in power system

characteristic diagranmati c drawi ng show ng an
thexainptapioing ceguehiyr€ hatantetishi Lisobt @i pada Dywat requency

conventi onal condenser m crophone. DETAI LED
raDESCRLEFL ON OF THE | NVENTI ON- In the foll ow ng,

exanpl es of the condenser m crophone according to the

present invention will be described by referring to

t he acconpanyi ng draw ngs wherein the sanme reference
BRDEFEDRESRAPEIQNVOR TREtbRABENES conponents as those of

the constitutions of the conventional exanples shown

in Figs.1 4sa@i%cuit diagram showing an example of a condenser



[ First Exanpl e] In Fig. 1, a mcrophone unit 1
is provided with a mc capsule 2 and a FET 3
functioning as an i npedance converter. As nentioned
al ready, the mc capsule 2 is constituted by
i ncluding a diaphragm nmade of a thin film and a
counter el ectrode opposed to the diaphragmwth a
. predeterm ned gap and constituting a capacitor
micfggBPREr 2RFPRIALAE BPapRrPaBAFSPRCadBVERERCPo the nic
capsul e 2, diaphragm holder, circuit board and the
| i KéJaré Eort gitAeditndaadmpl eacwiRg anrFhgkexample of the
wher eby the microphone unit 1 is constituted. The,
congppferdeserPpeantd apAPaganesér| FAEeRTB§CRECENVFRGION -
acoustic waves in accordance with acoustic pressure
soFfBat 3 tife aeFbarpeseat FEi€aphry ¥R L HC cHpaEindphowing an
constituted by the di aphragm and the counter
exagppéet pHoer AT RRY HMradhieriald et it aigesubput hgscandenser
variation of electric signals. Nanely, the mc
micggpbane 2crerdnng| tet Ebacbusepatt tARSALEPRg devi ce.
An end of the output termnals of the mc capsule 2
i sFéonnett &8 too aligavetofdiamrFETsBOWHAD| @1t hexarhée of a
end thereof is grounded. A drain of the FET 3 is '
congenhécted tondepssitinyerepkerfode of a power source
Vcc through a resistor Rd. A source of the FET 3 is
gr 8agdel throaughrauCR diprgupm 6hcwhsyi fupedepyexample of a

conveniticnal condenser microphone.
Fig. 6 1s a characteristic diagrammatic drawing showing an
example of frequency characteristics obtained by a conventional

condenser microphone.

DETAILED DESCRIPTION COF TEE INVENTION

In the following, examples of the condenser microphone
according to the present invention will be described by referring
to the accompanying drawings wherein the same reference numerals
are given to the same components as those of the constitutions
of the conventicnal examples shown in Figs. 4 and 5.
[First Example]

In Fig. 1, a microphone unit 1 is provided with a mic capsule
2 and a FET 3 functioning as an impedance converter. Asmentioned
already, themic capsule 2 is constituted by including a diaphragm
made of a thin film, and a counter electrode opposed to the

diaphragm with a predetermined gap and constituting a capacitor



connecting a resistor Rs in parallel to a capacitor
Cs. The CRcircuit 6 functions as a filter. An output
termnal 51 is drawmn out fromthe drain of the FET 3,
and an output termnal 52 is also drawn out fromthe
source of the FET 3. Wth respect to the signals
output fromthe output termnal 51, the signals of
g803|te phase are output fromthe, output term nal
toggphe et itdha sl ardd@Fed £8 %@Ma@nbﬁ Fhenaigurpagutle 2.
termnals 51 and 52, but it is sufficient to provide
diaphrpgh RPldPe 1@t Poagdgandheheut b ans rorapised in a

~The characteristic feature of the exanple is to ,
unipcageder the like, whereby the microphone unit 1 is constituted.

The above-described diaphragm oscillates by receiving acoustic
waves in accordance with acoustic pressure so that the elec-
trostatic capacity of a capacitor constituted by the diaphragm
and the counter electrode varies, and this variation is output
as a variation of electric signals. Namely, the mic capsule 2
is an electroacoustic transducing device.

2An end of the output terminals of the mic capsule 2 1is
connected to a gate of the FET 3, while the other end thereof is
grounded. A drain of the FET 3 is connected to a positive
electrode of a power source Vcc through a resistor Rd. A source
of the FET 3 is grounded through a CR circult 6 constituted by
connecting a resistor Rs in parallel to a capacitor Cs. The CR
circuit 6 functions as a filter. An output terminal 51 is drawn
out from the drain of the FET 3, and an output terminal 52 is also
drawn out from the source of the FET 3. With respect to the signals
output from the output terminal 51, the signals of opposite phase
are output from the output terminal 52. There is not required
to provide both the output terminals 51 and 52, but it is sufficient
to provide either of the terminals, e.g. the output terminal 51.

The characteristic feature of the example is to provide the
above-described CR circuit 6. The CRcircuit 6 isa kindof filter,
and adjusts a level of the signal which is electroacoustically

converted in the mic capsule 2 and impedance~-converted in the FET



above-described CR circuit 6. The CRcircuit 6 is a
kind of filter, and adjusts a | evel of the signa
which is el ectroacoustically converted in the mc
capsul e 2 and i npedance-converted in the FET 3 in
response to a frequency, whereby the frequency
characteristics are regulated. To reduce w nd noi se
or vibration noise, a value of the resistor Rs in tmg

3 1PRIGSPORSE Garl ATBIPSEFYy WPRSERBYCaphci tEFRMEHSY arigaracs
set to such a value that a | ow frequency range .

terjptpBaresteThe trd ci fAUredece yindirdcteariet Gheoise,
source of the FET 3 and the ground (GND) so as to ,

a vakie stfe thRerenaPher el s st ddof Rt fereiths Hund 4 rapgpéty of
FET 3. Since the FET 3 is contained in a unit_case

thetepeadEianGe K Feanisetchpsten 2 valde &t BoaPY Bpgauency
the like to constitute the mcrophone unit 1, the CR

range¢retiFenBakrag - al 5oebERi Fédcpdiatded § mpideLed between the
above-described circuit board so that it can be

sougent af nelde i FET hd andt thasground (GNR) tHe @Bskotagfuate the
filter including a CRcircuit for reducing a | ow

chafraegeeheylieamfe the ddearekyeé At RPsel LY br atSiigge the FET
noi se and the like is incorporated into a

3 igornerringrdlic endevidecasetogikdher whshf theepiguseppele 2,
attached externally to the output termnal of a

a circebphorardigind dhealdsds bod canshitespethet oickhephone unit
conventional exanples shown in Figs. 4 and 5.

1, Adoor dihgkyrcuhiér e6i smap sukdo cdrgcephnicorporaitedheinto  the
filter as nentioned above is contained within a

abovecdephoieedimiitr@asi tt boarcoavetitdanidl cepndemsgrtained in the
m crophone. Furthernore, according to the exanple of

unit heapeesent invention as shown in Fig. 1, the CR
circuit 6 is connected between the source of the FET
3 andHecheage dirak sof Bkt40 iacfludtiegtdh€Rchiaraet erficst regucing
of the bias built-in type FET 3, whereby the

a loat feagathop chayadiedestease ofimal howséy eqlismelyismmnge se and
are achieved by a small nunber of circuit el enents.

the Adter U Ag coapihe taltbvet desconbedt baanploondansies microphone,
effective in the case that a m crophone is

the CUINSidA tied 188 2t B ciophate rofa et above -crrditonedminal of
pl ug-in power system The plug-in power system neans,

a miassspidroned tabseddycrsuel 8ish efeddwmit Wenha conventional
condenser m crophone is nmounted on an instrunent such

exam@S]8s Vdidam riecaridgy., 4t Badch( CUldcdsdiafingCtdtddan isuab such
a manner that a power source is supplied to the

conEOPEENS &hall EROphONe:  Bemdhie dhayabdesct ¢ kethtained within
instrunment. In order to constitute the m crophone

a mPeeepHbAg haithesaheyer deserdbetbexanpbedasser Phigrbphone.
power system m cr ophone, for instance, an area is

FurShyHAeses | rﬁ&éf@in?nté hewsidangfid be rher ppheeatanfvention

that on the side of the instrunment by the boundary of

as sROWRNMEEE oM PehRicH cafrcihe élhaidbrifedt®] FEIwdeanthe source
the resistor Rd as well as a connection point 8

of HIRAGRITNY 405 thee g i D s W dthatd ¢hephRAgakSeristics
mounted on the instrument, it is adapted in such that

of e ﬂwagpmezﬂsi_ﬁ:ow?@t ezt 0 3t heyih SsEbHMHe t BEeURation
the connection points and 8, whereby a power source

Cil Lk, f ScPOUBY < SOMI 11
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num%8¥tgf @f@@@i@.éf@ﬁgpkg.Fig- 1, since the CR circuit
or attenuating a | owfrequency range level is
i ncorporated in the mcrophone unit 1, attenuation
function for the | owfrequency range | evel can be
af forded on the m crophone in even the case that such
a mi crophone using the micridbhone unit 1 is nade to
be that of a plug-in power system w thout addi ng any
separate circuit.



On the other hand, according to the conventional
condenser m crophones as shown in Figs. 4 and 5,
since there is no such conception that attenuation
function for a | owfrequency range |level is afforded
on the condenser m crophone in the case that the
m crophone is used in the formof a plug-in power
system the | ow frequency range | evel cannot be .
at fEROAERBIVF hth%sagéc‘feﬂﬁ%@hﬁﬂ FFETELGm tiffels effective
~ mcrophone unit 1. Next, a behavi or, ,
in g tdaad &iak anndereRbaneohs bebisrt oratied @fe 8 Bycrophone of
frequency range |l evel of the exanple shown in Fig. 1
thewpppvpemgasépnpdd PlAGpdRe POYOT ¢/ 86 -agel i plug-in power
desi gnated by Vcc, a termnal voltage of the resistor
sysRemi sepapr egenmsntbyongl alyerdagespebwegstefe that when a
drai n-source of the FET 3 is represented by Vds, and
congeneg irittal r amdiarey é sohovheedror iane fnet punsngesighated video
by Vs. Furthernore, an output voltage of the mc
recenpsul el icd rdwditghat ednbycEed i @gugbnaveinzge tdfatt pepower
output termnal 51, i.e. FET 3 is represented by Ed,
sounpd alsowuepe et age ofthehecomdgnaen epdiorselsze | feom the
FET 3 is represented by Es wherein a val ue of each
abovesissoribedr epstsamead -by T spydemdded comsttligute the mi-
resistor, respectively. In the case that each
cropipenataacp bl iqadgs itha/dbids e s artideld exagpiie asea plug-in
represented as follows: Rd R-J Rs, and Ei Es Ed Wen
powet $Bsiassumiethddtadng hefRs dirstextaesaneny ageal is divided into
results in Es " -Ed. In this case, an input signal Ei
thatrom tihe side capiiee i drodnpls faned thatdoa dbgr eédefof the
anplification Ais represented
instrument by the boundary of a connection point 7 of the drain

of the FET 3 and the resistor Rd as well as a connection point
8 reaching to the ground GND. When the microphone is mounted on
the instrument, it is adapted in such that the microphone is
connected to the instrument through the connection points 7 and
8, whereby a power source for a voltage Vcc is supplied from the
power source housed in the side of the instrument.

According to the example shown in Fig. 1, since the CR circuit
6 for attenuating a low-frequency range level is incorporated in
the microphone unit 1, attenuation function for the low-frequency
range level can be afforded on the microphone in even the case
that such a microphone using the microphone unit 1 is made to be
that of a plug-in power system without adding any separate
circuit.

On the other hand, according to the conventional condenser

11



by A = |yfs|Rd wherein yfs is a small signal transfer
admttance. In the exanple shown in FIG 1, the CR
circuit 6 constituted by connecting the capacitor Cs
in parallel to the resistor Rs is connected in
bet ween the source of the FET 3 and the ground GN\D,
so that such a constitution that a current feedback
. Ioog conposed of the CRcircuit 6_is further added is
micpppPAPRed. 2FnShave £AsEigEhed cAPAcPt of 1T8e dEpRRBsI®nRe such
frequency, and the resistance value Rc is represented
congopthenf ohdlovi e etk dorfukton feg 8 ipynfeequency range
Accordingly, the resistance value Rc of the capacitor
level 18 afgprded £11 GRS COPFSTERT %Ctrl@@borlﬁelrlegﬁgt gpee that
val ue of the resistor Rs becones dom nant. Therefore,
the yhierrephrass dsansed oft the ORrEigk 6 PL6IT N mepiass 6ieéqm, the
by Ru, it results in Ru P-J Rs, and when Rs is an
lowekreanelnyy| sanee \evale aanrriRde it teasgltesl wathBsrespect to
- Ed. On the contrary, in case of a high
thefeefpencyrom tlhsiniancehoatuenRe df the capacitor Cs
is low, and a resistance value of the resistor Rs is
i gextd sdoehmition, mesiauliarRu aRe atWeanaRdohabehavior in
extrenely small value with respect to Rd, Es q -Ed is
the dotwaifmeduency raffgeisieval odt poe siamzle sbewh bt R 1 will
out put term nal 51 exhibits such characteristics
be dbschihed. r Stpaiardiuree | vl faggubncyes bageiedoby Vee, a
that it beconmes possible to attenuate wi nd noi se and
terniba tvicd agel s thentes eitb 1 Rdai § oepterequendyy Bdge, voltage
whereby a target clear sound signals can be output.
between the drain-source of the FET 3 is represented by Vds, and

a terminal voltage of the CR circuit 6 1s designated by Vs.
Furthermore, an output voltage of the mic capsule 2 1s designated
by Ei, a drain voltage of the output teérminal 51, i.e. FET 3 is
represented by Ed, and a source voltlage of the output terminal
52, i.e. FET 3 is represented by Es wherein a value of each resistor
is represented by a sign added to the resistor, respectively.

In the case that each operating voltage is Vd = Vds = Vs,
the Rd and Ei are represented as follows:

Rd = Rs, and Ei =~ Es =Ed

When it is assumed that the Rs is extremely small, it results
in Es « “"Ed. In this case, an input signal Ei from the mic capsule
2 is amplified, and a degree of amplification A is represented
by A = |yfs|Rd wherein yfs is a small signal transfer admittance.

In the example shown in FIG. 1, the CR circuit 6 constituted

by connecting the capacitor Cs in parallel to the resistor Rs is
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Fig. 3 shows the frequency characteristics obtained
by the above-descri bed exanpl e wherein frequency is
pl otted as abscissa, and signal level (anplitude) as
ordinate. In the graphical representation, the curve
on the upper side represented by a thick Iine
i ndicates the data nmeasured on the front of a
m crophone, while the curve on the | ower side
conpgchef He hatdiesi 8t RRUAGE £ rddeuFéd %rﬁr@%éb@as%oafld GND,
t he m crophone. According to the characteristic curve .
s0 WHIWEUCR Ficgnsitgutiog Eﬁaér%%aepﬁafe%dbw loop composed
frequency range attenuates. The result becones ,
of m%g?rl”eplurﬁuéénﬁaw dorr thath eoiledr Legelerined. In this case,
characteristics showm in Fig. 6 of a conventiona
the corRepserr Acdgpeade @it hFeeduedayY aiaithdhen&eerstance value
circuit 6. The conventi onal condenser nicrophone
Rc imdremrengntae Pesthe Snohavingreguablenifers from
that of the above-described exanple in the point that
noRCR=clredi * 6/28fncl uded, but the other conditions
are the sane as those of the present condenser
m 8rophoheglysetbadrEsamphafe value Rexef the cepepgtor Cs
exanpl e shown in Fig. 2 wll be described. The
is Iptalseint seampfeedibheys $eomhahetlexamsiietangmn viedue of the
Fig. 1 in the point that a changeover switch 9 is
respsovr dee haecdet webminaour cEhefred oZET Fhendat hesistance of
ground G\ND. The switch 9 is connected in such a
the roRRErdulat 6ai R ginesdritadl by alil olvedratsmidtsathd Ru ~ Rs, and
bet ween the source of the FET 3 and the ground GN\D as
when | Raistis atrecesitirdhiegly 2;arayed: eidlher thfanaRapdetwheseilhs in Es
the CRcircuit 6 acts effectively and a node wherein
» —-Edle CR circuit 6 is short-circuited, so that the
source of the FET 3 is directly grounded to make
acthotise aforithen xGR dirr caiste 6fi adif@ctirnegrummyyhiea resistance
selected. In the case that the node wherein the
vals Reho O ek esaddiel tant ins.ofldw)e aBR ei rediibtnee value of
ineffective is selected, original fregquency
the CGhad A6t &F 11 1165 1\WridF <D sepdibircati pasefta 1 CK@PIRBE  When
unit 1 can be obtained. Thus, an output termnal is
Rc HHaAW @3t rfdm@myorinaliheadnal aieh thep&El % Rd, Es «OREd is
the other hand, in the case that the switch 9 selects
obtiheedipde wherein the CR circuit 6 acts effectively as
illustrated in Fig. 2, such frequency characteristics

I nTMlkChag |d%1\ﬂﬁdtecﬁw reggeli srakhewedidgnt terminal 51
attenuate as in the exanple 1 of Fig. 1 can be

exh Obi 84 n8dch The sabeverdesarddeash suh t §he 9 rkstREVEAEd rAta low
a suitable position on the m crophone case, and it is

fre@isf0gethnde SUCH dAl i@ et PoRY: iB8 eSWot 68€EniBte wind
Fresponse to a user' s choi ce.
noise and vibration noise contained in a low frequency range,
whereby a target clear sound signals can be output.
Fig. 3 shows the frequency characteristics cbtained by the
above-described example wherein frequency is plotted as abscissa,

and signal level {amplitude)} as ordinate. In the graphical

representation, the curve on the upper side represented by a thick
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WHAT IS CLAIMED | S: 1A condenser m crophone

conpri si ng: a mc capsule in which a capacitor

i s conposed of a diaphragm and a counter el ectrode,
and which effects el ectroacoustic conversion; a
bias built-in type FET for inpedance-converting audio
signals output fromthe mc capsul e; and a CR
circuit which is a kind of filter conposed of a

lingekpdiertemdtie (dper NS Withedt édsi ArpataPtef, MaggoPhone,
~which is connected to a source of the FET and can
whidejtist cargiegealthedewenshde an Iriafl®ncy Fapdndicates the
wher ei n: an output termnal of the mc capsule
dat s smepsireed eoh | Thodrarlerri tgwm aisirafhen=eT Afgogding to the
ground; an el ectric power source is connected
charachedtat hc sfunve sEEWnatd HKite dut plu itcepRflagaptpeddiaina Low
out fromthe drain of the FET, and the CR '
freguenoyt reggsonmete Rt es bet When TeribbubecoBest L GERT 1n
and the ground to attenuate the level of a signal in
compéel sonfirdytGbrcyreangecwilehr dat ¢ mipedarr shovmventiddy. 6 of
by the FET, and wherein t he condenser
a concewnphonel adepdsnseramptugrhanpoweitheyst eemiainhinghthe CR
an electric power source ‘'of equipnment is connected to
circhet dr.ai ThefcardresFElohy]l condectsiergnt hecploptedgericating the
m crophone to the equi prent.
result shown in Fig. 6 differs from that of the above-described
example in the point that no CR circuit 6 is included, but the
other conditions are the same as those of the present condenser
microphone.
[Second Example]
Next, the second example shown in Fig. 2 will be described.
The present example differs from the example shown in Fig. 1 in
the point that a changeover switch 9 is provided in between a source
of a FET 3 and the ground GND. The switch 9 is connected in such
a manner that a CR circuit 6 is allowed to stand between the source
of the FET 3 and the ground GND as illustrated in Fig. 2; and either
of a mode wherein the CR circuit 6 acts effectively and a mode
wherein the CR circuit 6 is short-circuited, so¢ that the source
of the FET 3 is directly grounded to make actions of the CR circuit
6 ineffective may be selected. In the case that the mode wherein
the switch 9 makes the actions of the CR circuit 6 ineffective

is selected, original freguency characteristics with no med-

ification of a microphone unit 1 can be obtained. Thus, an output
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2. The condenser m crophone according to claima1,
wherein there is provided a changeover switch for
switching between a node in which the CRcircuit is
connected in between the source of the FET and the
ground and a node in which the CRcircuit is
short-circuited to connect the source of the FET to

t he ground.
terminal is drawn out from only the drain of the FET 3.

On the other hand, in the case that the switch 9 selects
the mode wherein the CR circuit 6 acts effectively as illustrated
in Fig. 2, such frequency characteristics in which a low frequency
range is allowed to attenuate as in the example 1 of Fig. 1 can
be obtained. The above—-described switch 9 is provided at a
suitable position on the microphone case, and it is arranged in

such that the switchmay be switched in response to a user’ s choice.
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WHATIS CLAIMEDIS:

1. A condenser microphene comprising:

a mic capsule in which a capacitor is composed of a diaphragm and a
counter electrode, and which effects eleciroacousiic conversion;

a bias built-in type FET for impedance-converting audio signals
output from ;she mic capsule; and

a LCR circuit which is a kind of filter composed of a resistor and a
capacitor connected in .p.aralie!, and which is connected fo a sourca of the
FET and can adjust a signal level in a low frequency range, wherein:

an output terminal of the mic capsule is connected in between a gate of
the FET and a ground;

an elec-trié power spurce is conn.ected to a drain of the FET and the
output te{minai is drawn out froim the drain of the FET, and |

the CR circuit is connected in between the source of the FET and the
ground to attenuate the level of a signal in the low-frequernicy range which is
impedance-converted by the FET, and wherein '

the condenser micrbphone adapts o a plug-in power system in which
an electric power source of equipment is connected to the drain of the FET by

connecting the condenser microphone to the equipment.

2. The condenser microphone according fo ciaim 1, wherein there is
provided a changeover switch for switching between a mode in which
~ the CR circuit is connected in between the source of the FET and the ground
and a mode in which the CR circuit is short-circuited to connect the

source of the FET 1o the ground.
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