TITLE OF THE INVENTION CONDENSER MICROPHONE
BACKGROUND OF THE INVENTION FIELD OF THE INVENTION The
present invention relates to a condenser microphone, and more
particularly to an electric circuit which can activate characteristics of an
impedance converter housed therein, and adjust the frequency
characteristic thereof while reducing devices to be used. DESCRIPTION

OF THE RELATED ART When wind blows, or vibration arises, remarkable
ThoisesCappéar 1 Qerifo Siynals. These noises are referred to as wind

cogiseyanf Vibratipeise. Frequency components of these noises reside
in a low frequency range, so that when the lower side of frequency

resgonse characteristics of a microphone is made to attenuate, it

BB& %@Wogsﬁbl%ﬂt% &W%E%?He appearance of the above-described
poises and 1o makg £asydhe collection of target sounds. In a microphone

unit housing an impedance converter as in a condenser type microphone

unit, fregueneyschatacteristics:arel deciled genendhy dependeniodrraa, and

electric acoustic converter, i.e. a microphone capsule (hereinafter
Meferrdd 15 Bl Eapsulé”) whith i$ iscafeéd Biithe ipsteantof fe-ivate

ahove:deseribed. mpedance converter. Eurnetmore ners s kagun, suh,
A method that the levef of S|g]?1a S output?rom a drain side of a FET
LOnsiitutingan-inpedanee convesterds asiusied Hee¥ey while reducing
devices to be used.
DESCRIPTICN OF THE RELATED ART

When wind blows, or vibration arises, remarkable noises
appear in audio signals. These nolses are referred to as wind
noise, and vibration noise. Freguency components of these noises
reside in a low freguency range, 50 that when the lower side of
freguency response characteristics of a microphone is made to
attenuate, it becomes pessible 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, freguency characteristics ars
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 methed
that the level of gsignals output from a drain side of a FET

constituting an impedance converter is adjusted in every



1 frequency range by means of a CR filter composed of a capacitor and a
resistor, whereby the signal level is attenuated. Fig. 4 is an example of a
general circuit diagram showing a conventional condenser microphone. In
Fig. 4, a microphone unit 1 includes a mic capsule 2 and a FET 3
functioning as an impedance converter. As is well-known, the mic capsule
2 is composed of a diaphragm made of a thin film and a counter electrode
which is opposed to the diaphragm with a predetermined gap and
Tonstitntey theaapaciteraogettier with the diphragpe.sEde aiicrophpaeltor
unit 1 is constituted by containing a diaphragm holder, a circuit board

Y the ke 7t HdititF i e Rile cabShfe 2-4%Ra uhft Gidesrahedike.

One af outpyt terminals, of mi¢ capsule 2. is connected., iq te of the
S et e O e T

£onnected: thapesitiverelectiode obra ROWErsoriee YeathiougibAcne unit
resistor Rd, and a source of the FET 3 is grounded. An output terminal 5
Isidravwdeatdroartheriaie of avel PETES. T HafreglentyLhigractamardasice
the conventional example. shown in Fig. 4 are decided b% means of the
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TR EHpsifie 258 Meltioned2bdve. T8 aflitSt tiEfrétfiency® composed of
Sharagteristics ofithe :candense microphone unit.it is pecessanctqadda;

filter circuit” composed of, for example, a capacitor, a resistor and the like
o the otitputtesninab braga site: whi g isdiategratec élgetrieally cthrerewtth: e s
Furthermore, for the sake of suppressing or eli- minating the .
%V@Hé%ﬁﬁédt\ﬁﬁﬁfﬁ@%é"%%iEr’éﬁoﬁlﬁ@igé%mch The microphone unit

1 is constituted by contalning a diaphragm helder, a ¢ircuit board
and the like in addition to the mic capsule 2 into a unit case
or the like. One of output terminals of the mic capsule 2 is
connected to a gate of the FET 3, while the other end is grounded.
The drain of the FET 3 is connected to a positive electrode of
a power source Vcc through a resistor Rd, and a source of the F&T
3 is grounded. An output terminal 5 isrdrawn out from the drain
of the FET 3.

The freguency characteristics of the conventional example
shown in Fig. 4 are decided by means of the mic capsule 2 as
menticned above. To adjust the frequency characteristics of the
condenser microphone unit, it is necessary to add a filter circuit
composed of, for example, & capacitor, a resistor and the like
to the output terminal 5or asitewhich is integratedelectrically
therewith. Furthermore, for the sake of suppressing or eli-
minating the above-described wind neilse or vibration noise which

gets mixed in the audio signal converted electroacoustically, the



gets mixed in the audio signal converted electroacoustically, the 2
characteristics of the above-described filter circuit should be set so as to
attenuate the frequency in low frequency range. Fig. 5 shows another
example of a conventional condenser microphone. The constitution of a
microphone unit in Fig. 5 is the same as that of the conventional example
shown in Fig. 4 wherein the same reference numerals are given to the
same components as those of the conventional condenser microphones

shovnin Figs: 1 4006 Snlo High-w-a85ainigfaiFET 8ds cannegtedstothes ve

positive electrode of a power source Vcc, while a source of the FET 3 is
groundeddhtought samsister RicThespuroe of the F&T 3ds@lsocy range.
connected to a base of a transistor Q1 through a capacitor Cl and an

opgniﬁé@toén@%ﬁ:kﬁﬁ?éﬁﬁ% ?é‘ﬁ%}?{_? .éorﬁ?é’&ﬁﬂ?ﬁoﬁéhllﬁ%?ﬁé‘er
switch 4. The switch 4 js.a member foF sw i@g%ggf%eﬁﬂlt in Fi%'a rE]S dis

characteristics of the microphone, and the switc unctions to ope

oleseaneatie-hetweenibe:-capacitanchand dhe kaseofthe transistan@iein
As illustrated in Fig. 5, a resistor R2 is made to be effective thereby to
Uhrarefiat TREGEETGR chafgaR isties snIhevaseotidtahesrrutedshepgnts as

gpened condition. When switdhed ta a closed condiion, the. fesistar Rz s
made t8 be iheffective (tslhor -circuﬁeg)r} v?herejby ci;’lri‘?eq&er?cf/1 gs.
ghayacieristics-that the Jow frequengyiange; thereofdsallowsd io. positive
.attenuate are achieved. It is arranged in such that a collector of the
tensistod Q bis zopmected dothe Positiveheleetradecok-tie péwersalTes is
Vcc, an emitter is grounded

grounded through a resistor Rl. The source of the FET 3 is also
connected to a base of a transistor Q1 through a capacitor C1 and
an opening/closing switch 4, and a resistor RZ2 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 and clcse a route between the capacitor C1 and
the base of the transistor Q1. As illustrated in Fig. 5, a
resistor R2 is made to be effective thereby to obtain flat
freqguency characteristics in the case that the reoute 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 freguency range
thereof is allowed 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 terminal 5 is cennected to

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



through a resistor R5, and an output terminal 5 is connected to the
emitter to output a signal from the emitter. A resistor R3 3 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 source voltage
Vcc is partially pressurized by means of the resistors R4 and R3 to apply
the voltage to the base of the transistor Q1. In a conventional example

shown.ia &ig 45, the fransistare QE funetions As:a byferamplifierdofositive
preventing the influence of the input impedance of a microphone amplifier
aihetthelikeofi itk dete be connedted ontthe elewerstiednrdi4hiescirouite cted

Although it is possible to adjust frequency characteristics by incor- ,
FHorafiig LAt B car Witk th& TieB V¥t a CRGIOUIUsing the 1Bufféppted in

amplifier, th performansg:gui S0 in ncl:%d. n xa Q
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e output terminal 5'is drawn rom t ource o

dhenlah S,dEis pessiie e srawsautthe routput erminat froradhedrainOkhe
it is also possible to cut or reduce a low frequency range. The resistor R2
kopmeefed ive paratiel®-aswdich 4 functions also so as not to produce

noises_due to opening angd closing the switch 4 by keeping a voltage
betwelh DEFOELT HES OF (RETRPAGIEN CT castant - ARordifig T e 507

gonmentional examples, shawn.infrigs; 4,and Spitis Lequined 9 LonSVLe, .
an electric circuit by adding a circuit element to the outside of the ,
condensermidrophoanecgnitt a microphone amplifier and the like which
is to be connected on the downstream of the circuit. Although
it is possible to adjust frequency characteristics by incor-
porating a filter circuit with the use of a CR without using the
buffer amplifier, the performance is somewhat influsnced. In the
example shown in Fig. 5, although the output terminal & is drawn
out from the source of the FET 3, it is possible to draw out the
ocutput terminal from the drain, or it is also possible to cut or
reduce a low freguency range. The resistor R2 connected in
parallel to a switch 4 functions also s0 as not to produce noises
due to opening and closing the switch 4 by keeping a voltage between
opposed ends of the capacitor Cl constant.

According to the conventicnal 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 eliminaeting wind ncise or vibration noise.

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

system wherein the power source of a variety of instruments in

1=



1 for eliminating wind noise or vibration noise. Incidentally, there is
adopted a so-called plug-in power system wherein the power source of a
variety of instruments in 4 which a microphone is used, for example, that
of a video recorder and the like is utilized 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 is

wIuRlied-fremdhiat of the above-descabedinstiument Btosthe Londesseter
microphone. However, it is impossible to obtain such constitution that

sfrequiencyt Eharactetisticscanl be adjustegiviresnstromént adeptimyitreser
plug-in power system according to the conventional condenser

"hitBpAGAEs SRERMHEETS. At 5728V ARel 6R tedtiTiqtieShy viieAS" 52>
o[IRQuenY [esRONse Of aequilical signala g sullably setor made fa e g

variable In acoustical instruments is proposed (for example, see Patent
Decument 1; PatenhRecumeit 23 Paientbocument 3, Patentbosumerd is
4, and Patent Document 5). However, the inventions described in these
PEieht Pbcurpenis afo Adt haTe 2R RTURaFESRSHULBATARE Condisef e

micro[%hone acc?%ii}ngeto the invention of the present application, but no

condense icropholle. . . .
prior Art of the condenser microphone relevant to the same technical idea

as thaf gf dhe invention ofihis applicatigniwas sfoundy constitution that

frequency characteristics can be adjusted in the instrument
adopting the plug~in power system according to the conventional
condenser microphones shown in Figs. 4 and 5.

A variety of techniques by which frequency respconse of
acoustical signals is sultably set or made to be variable in
acoustical instruments i1s 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 ©f the present applicaticn, 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

Ne. 5-327380

[Patent Document 2] Japanese Patent Application Laid-open



[Patent Document 1] Japanese Patent Application Laid-open No.
5-327380 [Patent Document 2] Japanese Patent Application Laid-open 5
No. 10-241105 [Patent Document 3] Japanese Patent Application
Laid-open No. 2007-129619 [Patent Document 4] Japanese Patent
Application Laid-open No. 2001-189988 [Patent Document 5] Japanese
Patent Application Laid-open No. 6-204755 SUMMARY OF THE
INVENTION An object of the present invention is to provide a condenser
npicrophpnelwbich can afford attenuation function on a low frequency
range side with a simple circuit constitution by composing an electric
circuit WithamtiliZzagionena FE T/aPaneirpBaanes doriverer themdetlin-fieen
condenser microphone without adding an external circuit. Another object
N&‘th%ogrze'é%%? ention is to provide such a condenser microphone which

can affprd easily attgpuation funcinn.on alew-fregueneysangde sidednopen
even a condenser microphone of a so-called plug-in power system. The
Naresenb invertipieis characterized most principally by having a mic

capsule in which a capacitor is composed of a diaphragm and a counter

electr688L5RE WRRIEHECE! efRRRDhsTR “E8hvARSTon ~4 BT fof 12~ open
I\{om.peéj_a%:ﬁg(‘g)nverting audio signals output

SUMMARY OF THE INVENTION

An obiect of the present invention is to provide a condenser
microphone which can afford attenuation function on a low
frequency range side with a simple circuit constitution by
composing an electric circuit with utilization of a FET &s an
impedance converter included in the coﬁdenser‘microphone without
adding an external circuit.

Another object of the present invention is to provide such
a condenser microphone which can afford easily attenuation
function on a low freguency range gide in even a condenser
microphone of a so-called plug-in power system.

The pregent invention is characterized most principally by
having amic capsule inwhich a capacitor is composed of a diaphragm
and & counter electrode, and which effects electroacoustic
conversion; a FET for impedance-converting audioc signals ocutput
from the mic capsule; and a CR circuit composed of a resistor and
a capacitor, and connected to the FET to adjust a signal level

in a low freguency range.



from the mic capsule; and a CR circuit composed of a resistor and a
capacitor, and connected to the FET to adjust a signal level in a low
frequency range. 6 In the condenser microphone, an output terminal may
be drawn out from a drain of the FET; and the CR circuit may be
connected in between a source of the FET and the ground. The
condenser microphone may be provided a switch for switching a mode
wherein the CR circuit is connected in between the source of the FET and

the groupddnie another-medesuherain ihedleRbircuit isshant-giouitediiaun
connect the source of the FET to the ground. In the case that an

oinstimerd tdxwhichrthe nvicFdfhoaedst te:beFcorimectet adoptspheguirected
power system and the microphone can receive power supply from the

im;‘?ﬁ}fﬁ@ﬁpb? CBARELEng thERmiEfoptbie fohtheSiRgtliftrent, the
microphone may be a condenser. mictophong which fitsin with.the plug-in

power system. Since the CR circuit which can adjust a signal level in a
sove reagngncyrngerisseennecied ¢a the Fdul whishdspeskantecomertsen
audio signals output from the mic capsule, the condenser microphone of
ke preserr indefition TBh afferdaf @rRiaidnifuRetisnu alorrequeRegin
range side with a simple circujt constructjon without adding any external
R Aot 18 (e 2o o RoNS ST e prSort hcdntan e
reven if an,instrument to which the microphone is to be connected belongs
to plug-in power system, the microphone can
In the case that an instrument to which the microphone is

to be connected adopts plug=-in power system and the microphone
can receive power supply from the instrument by connecting the
micropheone to the instrument, the microphone may be a condenser
micrephone which fits in with the plug-in power system.

Since the CR circuit which can adjust a signal level in a
low freguency range 1s connected to -the FET which imped-
ance-converts audio signals output from the mic capsule, the
condenser microphone of the present invention can afford at-
tenuation function on a low fresaguency range side with a simple
circuit construction without adding any external circuit.

According to the condenser microphone of the present
invention, even if an instrument to which the microphone is to
be connected belongs to plug~in power system, the microphone can

afford attenuation function on a low freguency range side.

BRRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a circuit diagram showing an example of a condenser



afford attenuation function on a low frequency range side. BRIEF
DESCRIPTION OF THE DRAWINGS Fig. 1 is a circuit diagram showing
an example of a condenser 7 microphone according to the present
invention. Fig. 2 is a circuit diagram showing another example of the
condenser microphone according to the present invention. Fig. 3 is a
characteristic diagrammatic drawing showing an example of frequency
characteristics obtained by the condenser microphone according to the

rR@SSHH dnvention, Jgn4 is & eireuip diagram showing 8 example of a
conventional condenser microphone. Fig. 5 is a circuit diagram showing
anothet examixe ofal wonvertionat cordensergniorophemes kg &s af the
characteristic diagrammatic drawing showing an example of frequency

RSB B TS TS SBRINTEE by EBAVERtGRal BBnBEREER midfHEne™
DETALED PESGRIETIGR.OF T INYENTIGN 9 Ine Jolowingrouing an

g.
exampres 0) € condenser microphone daccording to the presen

dnpueptiendyilibe gesstbedry rfesring tin-he-aecompanying Bsavwii@enser
wherein the same reference numerals are given to the same components
rHSHRISPbE tIRE constitutions bhthdcoAvaltidaaxXamples shown in Figs.

4 andg&},éJFirst Examglef:];%_n Ffi_%'tl’ a,microghonhe unit 1 is Brovided With af
mic capsule 2 afd &FETS ,unctigﬁﬁl%rgs arlslrﬁvﬁéagncae corvenercAsT #

éEHGEHE?EJnal condenser microephone.

Fig. 5 ig & circuit diagram showing another example of a
conventional condenser microphocne.

Fig. 6 is a characteristic diagrammatic drawing showing an
example of frequency characteristics obtained by a conventicnal

condanser microphone.

DET.AIL_ED DESCRIPTION OF THE 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 conventional 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. As mentioned
already, themic capsule Z 1s constituted by including a diaphragm
made of a thin film, and a counter electrode oppcsed to the

diaphragm with a predetermined gap and constituting a capacitor



already, the mic 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 8 together with the
diaphragm. In addition to the mic capsule 2, diaphragm holder, circuit
board and the like are contained in a unit case or the like, whereby the
microphone unit 1 is constituted. The above-described diaphragm
oscillates by receiving acoustic waves in accordance with acoustic

HIesSeHEe sp thatdhe elegsirosiatic capacily 0f &,aapaciae censtitued iy 2,
the diaphragm and the counter electrode varies, and this variation is
coutput sas eheadationof slectriccsighdlsirdaniely Lthemiccapsule 2nésiam 2
electroacoustic transducing device. An end of the output terminals of the

RICERURF 1Y dorfifecti t5 BIg5HE SrRETREP™S, While thisbtifaségaced:
z‘eHS R %%%@g?geé %’PA@}%&%‘% Fol':s-%lﬁlfaq%w%Cg%gé[gqu’gﬁgl\@coustic

ectrode of a power source Vcc through a resistor A source of the
e S isgrevssieskihceugh enCReiteiit 6 copstikiied bys coRaectitgasiec-
resistor Rs in parallel to a capacitor Cs. The CR circuit 6 functions as a
s tARicuRRASHRING B RisCaiivA tout ROnRttHe gt STihelPEF 3 Phrg o
an_output terminal 52 is also. drawn out from th%source of the FET 3.

AWt TESPECr 16 The SIGTals° DaPaTTTGI (he SUtptt Terinal 1o the SIgAR™"
£f opResite. phase. are outputifrom; the-quiputierminal 53,cThere ishl:1e 2
required to provide both the output terminals 51 and 52, but it is sufficient
ie provideeitherobtiwer terminalss @ug.ithe cutputéerminal 51.

An end of the output terminals of the mic capsule 2 is
connected to a gate of the FET 3, while the other end thereof is
grounded. A drain of the FET 3 is connectad to a positive
electrode ¢f a power source Vcc through a resistor Rd. A scurce
of the FET 3 is grounded through a CR circult 6 constituted by
connecting a resistcor Rs in parallel to a capaciter Cs. The CR
circuit 6 functions as a f£ilter. An output terminal 51 is drawn
out from the drain of the FET 3, and an ocutput terminal 52 is also
drawn out £rom the source of the FET 3. With respect to the signals
output from the cutput terminal 51, the signals of opposite phase
are output from the output terminal 52. There is not reguired
to provide both the output terminals 51 and 52, but it is sufficlent
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. TheCR circuit 6 is a kind of filter,

and adjusts a level of the signal which is electroacoustically

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



The characteristic feature of the example is to provide the
above-described CR circuit 6. The CR circuit 6 is a kind of filter, and
adjusts a level of the signal which is electroacoustically converted in the
mic capsule 2 and impedance-converted in the FET 9 3 in response to a
frequency, whereby the frequency charac- teristics are regulated. To
reduce wind noise or vibration noise, a value of the resistor Rs in the CR
circuit 6 and a capacity of the capacitance Cs are set to such a value that

2 low freguency rangde attenuates.The,CR-circuit s eonnacies belwees: -
the source of the FET 3 and the ground (GND) so as to actuate the
wharatterstics okthel biasbuiltim tyse FETi3Binde therFEL @iision noise,
contained in a unit case together with the mic capsule 2, a circuit board

rid e ke foEoRSfifite thehicrophté inft Iothe CRHC( i 833 di¥0°
drnerparieqdote Ing, gboye-geseiined £ppll hoatels0 NGl G Bkency

contairied in the unit case. In the case that a filter including a CR circuit
fanrducing na dewdrequeacyrangerto.decrease Wind neise,vibediofen the
noise and the like is incorporated into a conventional condenser
Fniereshorde ke Flter inasthé 2etaghedrektd MENY tBth@soput terasihal ohe

microphope unit as_described wijth respect to the conventiopal
Cexaa%mg%‘sjhso%ﬁ Sincﬁfig%}.li gf’f& %.iﬁlclc%?dﬁl%ly}:,yﬁ}%rg%g n%‘o‘suéc}ime the FET

sonceptiop thal the filter.as mentioned ahove is goniaingd Withincgosuie 2,
microphone unit as to a conventional condenser microphone.
Furthernioré; acodrding thehd ekanpleafithe present wentionophone unit
i, the CR circuit € may alsoc be incorporated 1intc the
above-described circuit board so that it can be contained in the
unit case.

In the case that a filter including & CR circuit for reducing
a low freguency range to decrease wind noise, vibration noise and
thelikejﬁsincorporatedinto‘aconventionalcondgnsernﬁcrophone,
the fiiter must be attached externally to the output terminal of
a microphone unit as described with respect to the conventional
examples shown in Figs. 4 and 5. Accordingly, there is no such
conception that the filter as menticoned above is contained within
a microphone unit as te a conventional condenser microphone.
Furthermore, according to the example ¢of the present inventicn
as shown in Fig. 1, the CR ¢ircuit € is connected between the source
of the FET 3 and the ground so as to actuate the characteristics
of the bias bullt-in type FET 3, whereby the attenuaticn
characteristics of a low frequency range are achieved by a small

number of circuit elements.

ig



as shown in Fig. 1, the CR circuit 6 is connected between the source of
the FET 3 and the ground so as to actuate the characteristics of the bias
built-in type FET 3, whereby the attenuation characteristics of a low
frequency range are achieved by a small number of circuit elements. 10
According to the above-described example, it is effective in the case that
a microphone is constituted as a microphone of the above-mentioned
plug-in power system. The plug-in power system means, as mentioned

already, suchy system that whep.aseandensel mucrophonesis mounted o ve

an instrument such as a video recorder, the circuit is connected in such a
imarinerdthat apewer sbdurceisseppheddodie tonderseranicrophpmens of
from the above-described instrument. In order to constitute the mi-

LR pRBAB U Hi P RFtHR T HG6VE: dB8E B F ¥R AMTHe a5 ™% pligi Powsr s*
g}%@ microphone, §5§%~°§eﬂga %ﬂéggaf diyided into .that op the side,

e mlcrophone and that on the side of the Iinstrumént by the boundary
fra16088eGHOBARRINb A Of hedhaine 8f dheshETn3 andhtherresistorRdiasi deo
well as a connection point 8 reaching to the ground GND. When the
naicrophonetiBamoLred bri aHeomsHetent it B aHaptEd R SudrHaftRewer

microphone is confected to the mstrum dnt through the cokhnectlop gomtghe
SPURG®8, Whe Bl Power Sourde for aVoltage Ver is supphiad from

Hawer surce;haused,in theside of the Ir&tmertto#\e%@irmg&@éh%e mi-
example shown in Fig. 1, since the CR circuit 6 for attenuating a
dewsfrequeency.sangedevel ishiacerporate@ srribed example as a plug-in
power system microphone, for instance, an area is divided into
that on the side of the microphone and that on the side of the
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, i+ 1s 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 CRcircuit
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 ¢f a plug-in power system without adding any separate

circuit.

On the other hand, according to the conventional condenser

11



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 microphones as shown in
Figs. 4 and 5, since there is no such conception that attenuation function
for a low-frequency range level is afforded on the condenser microphone

ridhshase thalsthe.slierophangis, useds inithe, forametalugdn DOWRS such
system, the low-frequency range level cannot be attenuated with respect
cton thke oltput-frem #ic enicrdplvond it ddexttc a behaviof rpartioutarly @mge
attenuation behavior in the low frequency range level of the example

L$Higtam ¥t FIG 7 2 R R ESErIE R e SoteB \itageis dEs iRt d 3
tvoﬁyfcgoéﬁg%n%'s@ age;of %eef%giﬁ%%dai%i%%r_%gsge@v séﬁs%m, the

age between the drain-source of the FET 3 Is repreSented by Vds,
1R arterminal vellage afdheiCRagireut bds glesignatedbyrMsy respect to
Furthermore, an output voltage of the mic capsule 2 is designated by Ei,
@ drainiwiagerorntidguiput ternis 54248, FET 3 is represented by Ed,

and a,source voltage of the outpuLterming) 52, Le. FET,3Js fepresented ,
by Es Wiereifl £ VARE S ealArekidior is Vepresentiealf)y asign added to
dhe resistor. respechively In 1he caserthaleach operating. yoliageiis Ve 11
Vds ~ Vs, the Rd and Ei are represented as follows:
be described. A power scurce voltage 1s designated by Veo, a
terminal voltage ¢f the resistor Rd is represented by Vd, a voltage
between the drain-source of the FET 3 is represented by Vds, and
a terminal voltage of the CR circuit 6 is designated by Vs.
Furthermore, an output voltage of the mic capsule 2 is designated
by Ei, a drain voltage of the ocutput terminal 51, i.e. FET 3 is
represented by Ed, and a source volt.age of the ocutput 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 El are represented as follcws:

Rd ~ Rg, 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 Fi from the mic capsule
2 is amplified, and a degree of amplification & is represented
by A= |yEs|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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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 12 connected in between the
source of the FET 3 and the ground GND, so that such a constitution that

& gHEent feedback Joop comnosed-ofdhe R eiFeuit 6 isifuner added s,

obtained. In this case, the capacitor Cs depends on frequency, and the
gesisancevaluec Reisirepresented by the fakowirig eguativr: Re T dicacsed
= 1/2nfc Accordingly, the resistance value Rc of the capacitor Cs is high

9 &TenvIFeqiiefby fsb thatthe Tesistants Vatde BriRen fskistdr RS 1S case,
dhecomes dominant. Therefore when a tesistance of dhe GR GIGULE 15, e
represgnted B)y u, ﬂ r%suﬁs in'R{ ~ S, an 'When RS is an 6x remely
dargey valuedhanRRd, byesults mEscarnEd-Qmthegontrary, in case of a
high frequency, a resistance value Rc of the capacitor Cs is low, and a
resist@wce-valsecof thédesistor Rs is ignored so that it results in Ru ~ Rc.
When Rc has an_extremely small value with respect to Rd, Is << -Ed is

obtaintC i FhYoutptit sTGTAITEFEST R difplt términaPs§apacttox s

is high in a low freguency, so that the resistance value of the
resistor Rs becomes dominant. Therefors, when a resistance of
the CR circult 6 is represented by Ru, it results in Ru = Rs, and
when Rs ig an extremely larger value than Rd, it results in Es
» —Ed,

On the contrary, in case of a high freguency, a resistance
value Rc of the capacitor Cs is low, and a resistance value of
the resistor Rs is ignored so that it results in Ru = Rc. When
Rc has an extremely small value with respect to Rd, Es « -Ed is
obtained.

Thus, an output signal level of the outp#t terminal &1
exhibits such characteristics which are restrained in a low
freguency range, so that i1t becomes possible to attenuate wind
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 obtained 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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exhibits such characteristics which are restrained in a low frequency
range, so that it becomes possible to attenuate wind 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 obtained
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 13 line

iindicates the-datameagured ao-the-rantof 2 paickophene s while the sueve,
on the lower side plotted by a line indicates the data measured on the

wihd dle of likeanicre phonéeAtooeding tietizd cohiard cteristicicurvinshiownsn the
Fig. 3, it is understood that a low frequency range attenuates. The result

PBecomeTIEEferIR EBMPATEorP Wit EGIRRGT BharAEEATEHLE BT *©
k9.1, 2 conventianal cendenser nicropons withouteantaiping. e, o,
It o. S i

circu e conventional condenser microphone indicating the
Tesyltshoyndiakig. 6 giffersfrem. thatrefdhe abeve-deserhed examplerinin
the point that no CR circuit 6 is included, but the other conditions are the
wame st sd bh thepresetiteondeiser 2riiGdphibhes [Seeond Exéarpld] of
Next, the second example shown in Fig. 2 will be described. The present

PR GitRPS from THE S am PR 9 A P the BoiRtthet s =0 ©F
Shangeover switch.9,is breyided in between a souice of-a FEL3-apdthe ne

ground GND. The switch 9 is connected in such
result shown in Fig. 6 differs frem that of the above-described

example in the point that nc CR circuilt 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 inbetween 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 whersain the CR circuilt € acts effectively and a mode
wherein the CR circuit 6 is short-circuited, so that the sources
of the FET 3 is directly grounded to make actions of the CR circuit
6 ineffective may be selected. 1In the case that the mode wherein
the switch 9 makes the actions of the CR circuit €& ineffective
is selected, original frequency characteristics with no mod-

ification of a micrephone unit 1 can be obtained. Thus, an output
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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 frequency characteristics with

A9 med- ificatign of.a Mmicrophgne Hnif 1-gan he-ohtained:nEhus;ars output
14 terminal is drawn out from only the drain of the FET 3. On the other
hand On theecasenthatltheswitch Otseleetse thehmodewhereincthe’Ceelects
circuit 6 acts effectively as illustrated_in Fig. 2, such frequency

tepaRtREtRES A WRih GRIGH FFatilie RGP FanGE 18 SHbWed 15 aittenusierad ¢
40 fhe example, 1 @i&&ge%&a.@h%g@é@pf&%s gte%efgﬁ%crﬂgﬁ.df%&%y

IS provided at a suitable position on the microphone case, and it is
afaaged in1 suehdhabthe switchrmaysbe switched:inpespanse teaguser'n
choice. 15 WHAT IS CLAIMED IS: 1. A condenser microphone
eomprisibgea - micktapsute e vl Bl bmsacitol iBorfipésSedpaided at a
diaphragm and a counter electrode, gnd which effect elgctroacoustic 4 1
oo M FET bt pedaRe 8 o inG Ao Signals oatput fromh = -

4!]8%3&@@?1@%@@@?1 may be switched in respense to a user’ s choice.
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a CR circuit composed of a resistor and a capacitor, and connected to the
FET to adjust a signal level in a low frequency range. 2. The condenser
microphone according to claim 1, wherein an output terminal is drawn out
from a drain of the FET; and the CR circuit is connected in between a
source of the FET and the ground. 3. The condenser microphone
according to claim 2, wherein there is provided a changeover switch for
switching a mode in which the CR circuit is connected in between the

wsourceofthe-RET and the ground into another mode in which the CR
circuit is short-circuited to connect the source of the FET to the ground. 4.

The condensssrdieieghons aceprding tocamraseof claims 1, 2 and 3,
wherein an instrument to which the microphone is to be connected adopts
plug-ift PoREREtef dhi IR InicFEPRGAE Fits 1in YAPERSPIG- Porverragm

ST it earser mergpone S e AL O
conversion;

a FET for impedance-converting audic signals cutput from
£he mic capsule; and

a CR circuit composed ¢f a resistor and a capacitor, and
connected to the FET to adjust a signal level in a low frequency
range.

2. The condenser microphone according to claim 1, wherein
an output terminal is drawn cut from a drain of the FET; and the
CR circuit is connected in between a source of the FET and the
ground.

3, The condenser microphone according to ¢laim 2, wherein
there is provided a changeover switch for switching a mode inwhich
the CR circuilt is connected in between the scurce of the FET and
the ground into another mode in which the CR circuit is
short~circuited to connect the source of the FET to the ground.

4. The condenser microphone according to any one of claims
1, 2 and 3, wherein an instrument to which the microphone is to
be connected adopts plug-in power system and the microphone £its
in with the plug-in power system, therefcre the condenser
microphone can receive power supply from the instrument by

connecting the microphone te the instrument.
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