SMD TYPE BI ASED CONDENSER M CROPHONE BACKGROUND OF THE | NVENTI ON  FI ELD OF
THE I NVENTION 5 The present invention relates to a biased condenser

m crophone, and nore particularly, to an SMD (surface nounting device)
type bi ased condenser m crophone having two connecting termnals for a
surface nounting. DESCRI PTION OF THE PRIOR ART 10 Cenerally, a condenser

m crophone i ncludes a set of diaphragm backplate provided with a capacitor
(O, capacitance SIVINIYPE BIASHBICGNDENSER VICRORFHONEas factor
and a sound pressure, and a junction field effect transistor (JFET) for
buffering an output signal. As an exanple of such a condenser m crophone,

h i bi d d i i i i | t i
supplied from the outs: deAGKGREGNTECHE THE SRERTIANG  erween t he
di aphragm %@HWQbeﬁmﬁggﬁb& | Ais an equivalent circuit diagramof a

conventional Dbiased con m crophone. A m crophone capsule 10

i ncluding a buf fRie ﬁ@sén“} iBicht@nVRld@P ke a biaswdebsRlended hitréphthe! aRN NG UNi t
is connected through three termnals 16-1, 16-2 and 20 16-3 to an external
circuit. Thartidqutsty, termiShaD (Q6fateigounsied dewiceptype diiasad condgmatr ponrdplane of
the buffer 1C 14 through a resistor RI to a power source Vdd and, at the
same time, havigedwgkoRnEHpatamialy 16T a surfepsanowiingut portion, and the second
termnal 16-2 is used to connect the buffer 1C 14 to a grounding portion
G\D. Also, the third termnal 16-3 is wused to supply a bias voltage to the

m cr ophone D@%&RI?@I@NQ}F JI“P?EEI’TQIWM?‘ equi val ent circuit diagramof the

conventional birased condenser m crophone. The m crophone capsule 10
includimg the bulidnefallyC alédodedlsdrheicrvplidr@bliRlkes dense bf 1dapitadhdadigaephone
unit is also connected through three termnals 16-1, 16-2 and 16-3 to an
ext ernal ciprewiltd withe dapagtor (€}, mapemitad®-df wisiclusechangedsdgpphying onkd adtagel t age
through a resistor R2 to the m crophone unit, and the second termnal is 30
used 19 o corfisctacion %ﬁtwpt%rpe"‘r%wegfw@ e uwstiee dicld cifgct Hagigpr 4FEi ®ror R
to a power .1 f%HHcf%Eoth gt 1nnda’l at the same tine, through a capacitor to a

si gnal outpu{ por ti on. %o,'

As an example of such a condenser microphone, there is a biased condenser

15  microphone in which a bias voltage is supplied from the outside to form an electrostatic
field between the diaphragm and the backplate.

Fig. 1A is an equivalent circuit diagram of a conventional biased condenser
microphone. A microphone capsule 10 including a buffer IC 14 and a variable
condenser 12 in a microphone unit is connected through three terminals 16-1, 16-2 and

20 16-3 to an external circuit.  The first terminal 16-1 is used to connect an output portion
of the buffer IC 14 through a resistor R1 to a power source Vdd and, at the same time,
through a capacitor to a signal output portion, and the second terminal 16-2 is used to
connect the buffer IC 14 to a grounding portion GND. Also, the third terminal 16-3 is
used to supply a bias voltage to the microphone unit.

25 Fig. 1B is another equivalent circuit diagram of the conventional biased
condenser microphone. The microphone capsule 10 including the buffer IC 14 and the
variable condenser 12 in the microphone unit is also connected through three terminals
16-1, 16-2 and 16-3 to an external circuit. The first terminal 16-1 is used to supply a
bias voltage through a resistor R2 to the microphone unit, and the second terminal is

30 used to connect an output portion of the buffer IC 14 through a resistor R1 to a power
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the third termnal 16-3 connects the buffer 1C 14 to the groundi ng portion
G\D. However, since the conventional biased condenser m crophone is
provided with at |least three termnals such as the bias termnal, the
power and output termnal and the 5 grounding termnal so as to interface
with the outside, there is a problemthat a direction of the circul ar
condenser m crophone shoul d be checked upon a surface nounting process.
Further, sisoomed/®ieqral afthe virh¢ age, theighe dapaciton pph yighgl dungutposttonvolAlege has
to be provided to the outside of the mcrophone, it is difficult to

m ni at uri zethe fard wirgipalphoh eonmegs thehuffar 6C 14itadhe grounihing porsion €8WRat i bi | ity
th | ectret d 0 whi ch [l d f
Connect | on i t h S QPRSI P GIRET Pirst CCe it eHEI PR B GV W pos.
h b R h
S5 o b Sghat k.o N6, ARG S INENTLOI st aoly 1o

present invention is recte Irased con m cr p one

subst anti aldryuiivd @EBRaPRLasab iMRF ek R HRMRutHAE thee Is! PrbBlehPiRSt Afgection

di sadvantages of the related art. An object of the present invention is to

provi de an @Mbe tonpelabisdchseondanpkone shiontd pharheckddatpann surfaconeounting

compatibility with a conventional ECM by form ng into two-termnal type

usi ng a dedBeRFFT ngFL&aisacSi%rasea%r@tes\mI%e fiendeqifor supplpmgl the piss |veliegst baste 20

circul ar cqndense rophone.in e surfagce nmounti rocess,. and al so

Form tne  SRBRABliald cBF ORI oBE) PiherReort R irirBh Bna baRe ey as

to be capabhg, honém'mﬁl'eﬂh&g n&pﬂsﬁagiﬁ lek&ﬁ éb(ﬂltfr\{'\gtlg aff \& ?&tx‘@{ E(ﬁldefl%fll ow
Y, er ct'o

work thereby preventing |oss 0 sensi 1ty. obj e € present
invention isictphph@VEOR)awh@MDst geperalll aged forrBor@REenseh 41 E£eRAP BRI
which a voltage punp I C having a built-in decoupling capacitor is nmounted
on a PCB ofthere s anotsh prblerathit & REB/ndsttade sgpangelly desigdec buffer 1C are
driven by a voltage supplied through a single voltage input termnal, and
sensitivity can be adjusted by changing an intensity of electrostatic field

vol tage anplif1ed and 30 SKATRAR LR IHERNERIONG: mival Vot the

vol tage punp 1C. Ac%oﬂzgngs; N8 PestNGRFer®Bh 8 ife AR oY 1L 43K AHsBORR Gk N

accordance with t
15  that substantlally obviates one or more problems due to limitations and disadvantages of

the related art.

An object of the present invention is to provide an SMD type biased condenser
microphone that can improve compatibility with a conventional ECM by forming into
two-terminal type using a decoupling capacitor, and solve the directional problem of the

20 circular condenser microphone in the surface mounting process, and also form the
electrostatic field by applying a voltage from the outside so as to be capable of
maintaining a constant electric field even after reflow work thereby preventing loss of
sensitivity,

Another object of the present invention is to provide an SMD type biased

25  condenser microphone in which a voltage pump IC having a built-in decoupling
capacitor 1s mounted on a PCB of a microphone, and the voltage pump IC and a buffer
IC are driven by a voltage supplied through a single voltage input terminal, and
sensitivity can be adjusted by changing an intensity of electrostatic field between a
diaphragm and a backplate according to an intensity of bias voltage amplified and

30  transferred from an output terminal of the voltage pump IC.
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pur pose of the invention, as enbodi ed and broadly described herein, there
is provided an SMD type biased condenser m crophone, conprising a
grounding termnal for connecting with an external circuit; a set of

di aphragm backpl ate one end of which is 5 connected to the grounding
termnal, for varying a capacity according to an intensity of sound
pressure and converting sound into an electric signal; a DC- DC converter

for providing adidsiewOkiesgobiRisAand @tiedrdivaiagdseaid @stadtdrdarideetvith athe one
side of the set of diaphragn backplate; a buffer IC for anmplifying the

el ectric simympdse fof ¢im inventgmt, apmbddiaphnd dndddic Rescebed heminh, shede coprolvidad
capacitor for _preventing the bias vqltage output, 10 fromthe DC DC
converter f&o itHE Paset terdenspn mdgroplienen CoBprisiBE 3 Eravyling dsreriealr foig t he

el ectric signal fr the to the bhuffer . Addi t4i onal . advant S, . Qbj ects,
and 1 eat ur ongreiph M B8k Br! WAL o Tias iR KRB BRR R Sl ot o

which fol | QeanaRd onh®afdundinktehBea n}%r%%%em:aﬁaeny hoRRaina Y B int@fssty _ar y
skill in the art upon éxam nation of the follow ng or may be | earned from
15 practi ceoofid phesira\eadtdoanertiigondyj and iavedeqnid signhlera BAvRAt agesriaf for he
invention may be realized and attained bi/ﬂqt he structure particularly

poi nt ed outPr¢vidingea Riak tvodagedess 83 itpforonan ghegtrestatimiicldettente Bde aélhe s of he

appended drawings. It s to, be understood. that both the fqregoing general
descri pti orf S eckp t?aowbﬁgf%ifs SPT GEPUANER 1 st Sierd Brasi st of
i nvention ayf %1;%?8 | r re i royi de
further exgqlﬁjr?g Jng%%yﬁtﬂe%qﬁﬁﬁﬁ%}ﬁ%éép% ar %&r%@‘@E‘%@@F%%ﬁ%&QT%
DRAW NGB Thieyra o amdy i coavéHed WoRDBein Mirdilyadp@libA & e 8 ieO1@hAY kil fanbyr t her
under standi ng of the invention and are incorporated in and constitute a
part of t hitke cl2&riapighiictadhoing seit bf diaphirag@/taobsdic ne te(wiffeofCt he i nventi on and
together with the description serve to explain the principle of the
i nvention. In tHeddReW adentazegpbicttshanthalures el the diveatipr will g sahiorifin
conventi onal hi 8ondenser Ii]]1 Bo\ghon S, is acircuit di a%r am of an
T EHec

Fig.
SMD type cdittidAdRy Sr-EPUEhSH HFRY Bala%ﬂégem%%pp@ﬁ%’éa? ERE DB nE he
present | nvoﬁ@i'hhlgnékil:ﬁ ifflife att L'llﬁmaex%ﬁ-ﬁﬁﬁfoﬁe&t fhg%lloe(/ln%%roﬂmgfrb% RYRel YPSin
condenser m crophone
15  practice of the invention. The objectives and other advantages of the invention may be
realized and attained by the structure particularly pointed out in the written description
and claims hereof as well as the appended drawings.
It is to be understood that both the foregoing general description and the

following detailed description of the present invention are exemplary and explanatory

20  and are intended to provide further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS
The accompanying drawings., which are included to provide a further
understanding of the invention and are incorporated in and constitute a part of this
25  application, illustrate embodiment(s) of the invention and together with the description
serve to explain the principle of the invention. In the drawings:
Figs. 1A and IB are circuit diagrams of conventional bias condenser
microphones;
Fig. 2 is a circuit diagram of an SMD type condenser microphone according to a

30  first embodiment of the present invention;



according to the first enbodi ment of the present invention; Fig. 4 is a
perspective view of a connecting term nal of the condenser m crophone of
Fig. 3; 5 Fife. 5is a circuit diagramof an SVD type condenser m crophone
according to a second enbodi nent of the present invention; and Fig. 6 is a
cross-sectional view of the SMD type condenser m crophone according to the
second enbodi nent of the present invention. 10 DESCRI PTI ON OF THE PREFERRED
EMBCDI MENTS ~ Refmpence W élosd2@tifgl "wee b tRetNID tpet Bhdeh&k emi@8phone
enbodi ments of the present invention, exanples of which are illustrated in
t he acconpawyirdoggdo dwi ﬁngsembGMmeMnhqomssanbire/enmdne sane reference nunbers
w Il be used throughout the drawings to_ refer to the sane or |like parts.

15 Unli ke |n the‘:leoﬁveﬁnﬁ BffaPECHy WEWF of A wgneastieg cetmipat axfi et Faldgngy a
forcibly é’ﬁ“ ctx et, in an operational principle of the present

i nventi on, 8‘&‘?? slt-“afl c fieldis formed between a backpl ate and a

di aphr a mby ap i I n

el ectr |% si gnal mc%rjr}gsag%% ﬁr?gﬁ?%ﬁ{\%}f%‘?gﬂltﬁ)ﬁlﬂg‘mh &S%;ﬁdﬁg@é’?f‘?q" 8191 Eog
buffer 1C. s2ébnliensitphynttofieheepttRiniabeidieindet ween the backpl ate and t he

di aphragm the conventional m crophone needs three external termnals,
i.e., an externdlizpbwer a gappiegiionplt gew nhlthe SMDg ik omrtdpmarlmg:rmdmmnal
and a groundi ng. term nal. However condenser nicrophone of the present

i nvention é’éﬁ‘)‘ge“gd?|t%Feﬁ’?cwqfﬂnl?‘?ﬂém%tr%ﬂi‘?aﬂ’r§senégvﬁﬁ“§} enbodinent Fig. 2 is a
circuit diagramof an SMD type condenser m crophone according to a first
enbodi nent of the present invention, and Fig. 3 is a cross-sectional view
of the;,SMD type W@@R&i@fn@ﬁ@pmﬁ IREFERRED BMBOBIVENTSO0d ent of
t he present i nvention. I'n the equivalent circuit according to a first
enbodi nent of trleef@eeeeemlll o @8t hady, irfgletah openth Nprefegred ZemiodiiinafB I i 206
and a backplate 210 are represented as a single variable condenser CO so

t hat the diragisnagiver@aL.iexanphesedt ehich mre ifwstratedi mgthe accompanying drawings.

Wherever possible. the same reference numbers will be used throughout the drawings to
refer to the same or like parts.

15 Unlike in the conventional way of forming an electrostatic field by a forcibly
injected electret, in an operational principle of the present invention, an electrostatic
field is formed between a backplate and a diaphragm by applying a desired voltage from
the outside and output an electric signal corresponding to vibration of the diaphragm
through a buffer IC.

20 To supply the external power between the backplate and the diaphragm, the
conventional microphone needs three external terminals, ie., an external power
supplying terminal, a signal outputting terminal and a grounding terminal. However. a

condenser microphone of the present invention can be driven with two terminals.

25 First embodiment

Fig. 2 is a circuit diagram of an SMD type condenser microphone according to a
first embodiment of the present invention, and Fig. 3 is a cross-sectional view of the
SMD type condenser microphone according to the first embodiment of the present

invention.



portion GN\D and the backplate 210 is connected to a DC-DC converter 232. A
5 decoupling capacitor O is connected between the DC-DC converter 232 and
a buffer [1C 240. Herein, a voltage punp IC 230 is conprised of the DC DC
converter 232 and the decoupling capacitor G, and the buffer I1C 240 is an
FET, an anplifier or an analog- digital converter. Meanwhile, in an
internal PCB circuitry, if necessary, a circuit for connecting 10

capaci tors or cgpagiet eqifvalb@Stiséaf Scchlifig, td A Figdti &8b&dimRAT Jf| Bk Eﬁyerhae
added to a basic conmponent such as the voltage punp 1 C 230 and the buffer

| C 240 in ondmtiohosishpwove Feg. 2chdraphtagmi 206i andwai haekpletsid Otare epkdented aESD. | n
an SMD type. biased condenser m croghone according to a first enbodi nent of
the presentSgh ¥pabdh cordensdiduih sp Abatithe dmphepggndb@) is pemnecisdite oemandiag

formed in a 15 om,suyrface., Th i.aphr a 206 i ally for ith a
ting 204" 2o PR BB piaar) €af RnEER8° 5 iBE I Rinlel TR i o
opened. 5 On &e@&nﬂﬁiﬁn@%bé’eﬁ%} 2965 HhREcEd SerwPiPI A8 15 $RAGRTer 298 2h8 SHFHLE a
space between the backplate 210 and the diaphragm 206. A cylindrical first

base 212 ndde4of &Rréinsaaltdgagunmtierdsalis cémplisdaged: DOC-Dheconsgaae32208. The
backpl ate 210 nade of a netal plate is disposed at an inside portion 20 of
the first BhsdecRuplizgpeagecitas (He aagpthetbufienly 2Heisdnddhl, agrmpjificher apaaéng- 208.
On the bac(ﬁ&l te 210, there is provided a second base 214 made of a
conducti ve faiF?‘é‘iel@b as to electrically connect the backplate 210 with a

i it of P 216....The PCB 21 whi ¢ch t vol.t age | C,
butfor 16, et o SR g5 ehd 0BT FERRENAR, b (Ght R %ot e e
case 202 i capabidoRdor aéaaa%@,lr Fek3thrd, il th sBiesiPGHRARKRIAL B 2d@d & 4 hfEd Of

a netal plate without a polymer series filmso as to formthe electret.
The di aphr agmpa@éntisecH o the doledgeguit [@ 230 dndrthe bufifarTTextoby oddn @S irhprage a
metal on one or both surfaces of an organic or inorganic film Meanwhile,
as shown i rehmiagterigiic wih mespedtig EMIrarib$d).s 218, 220 are formed on an 30

exposed surface of t PCB 216 so as to he otruded, further than the
curled surface dF a“sglﬁﬁeWE% gs ??‘%'5653{ HHETO§L%%%%Bmt%® rE &heeimit ached

éﬁ dfi ggi ghg)v@\n?hé ﬁreglevét- iﬁ}ﬁ% anglgsr glmvglr?lnjf gﬁ%@ﬁ%hg&%}l ihf%t fh1eSM.t ig%rmér irf Q Is

15  bottom surface. The diaphragm 206 integrally formed with a ring 204 is inserted into
a cylindrical case 202 one surface of which is opened. On the diaphragm 206, there is
provided a spacer 208 to secure a space between the backplate 210 and the diaphragm
206. A cylindrical first base 212 made of an insulating material is disposed on the
spacer 208. The backplate 210 made of a metal plate is disposed at an inside portion

20 of the first base 212 so as to be apart from the diaphragm by the spacer 208. On the
backplate 210, there is provided a second base 214 made of a conductive material 50 as
to electrically connect the backplate 210 with a circuit of a PCB 216. The PCB 216 on
which components (voltage pump IC, buffer IC, etc.} are mounted is disposed thereon,
and then an end of the case 202 is curled.

25 Referring to Fig. 3, the backplate 210 is formed of a metal plate without a
polymer series film so as to form the electret. The diaphragm 206 is formed of a metal
film or formed by depositing a metal on one or both surfaces of an organic or inorganic
film.

Meanwhile, as shown in Fig. 4, connecting terminals 218, 220 are formed on an

30  exposed surface of the PCB 216 so as to be protruded further than the curled surface of

5



220 for power and Qutput connection Vdd/Qut is forned at an inside
portion, and a ring- shaped grounding, termnal 218 is forned at the
outside of the circular termnal 220 so 5 as to be apart fromthe circular
term nal 220 at a distance. The grounding termnal 218 is divided into
three parts by three gas outl et grooves 222 for exhausting gas generated
upon the SMD type attaching process. An operation of the biased condenser
m cr ophone tAceRe A0NGot thattBidrdpidhe 200bacbaramiched td hmafr RSBITE.gi, AVETE boan W | |
be described in detail. 10 According to the first enbodi nent of the present
i nvention, CEH@ladplimehg}l e SMlgdypevddo this etpsiplas @bbwmiroﬁ’@ 4 heingolae teramh!

out put ter n% 220 of the PCB 216 to the bt%ff | C.240 and the voltage
punp |c 23 F SRR 2D & PYIPUTERANS I BE BN BithignerAtea dRsidrdepriion @Pfi@églcf he

buf fer 1C 240 ; o Qb AF 24Pl el B0me TR B COBNEE 165 BF206%, 11

voltage punp & "ari vV ng VeI I as voltage

VB 15 anplasfié gdajd Rodand E@cgllelrf%é’l%lnalm@ abh@?sta‘fﬁét ake é@uhcﬁn@@&h‘iu@ﬂ 2hlr 0U9h
the second base 214 to the backplate 210. The grounding term nal 218 of

t he PCB 216s dividronmonthyee eonbgahed ghootthe goadviee 222 Er2khaanthetdae gbXerbed
converter 240, and at the sanme time, connected through the case 202 and
the ring 20Wonhe HDdyaphitashingauecesTher ef ore, bet ween the backpl ate 210 to

whi ch the bias voltage VB i l.ie t he ded 20 dj.aphragm
there is formed AhfPERHR; ?éﬁﬁ% g\nﬁo ﬁ%seéllg‘ Pg??%t?cé’o’fci %deob Ct és bi as
vol tage VB. en{%d lﬁélﬁ oﬂhte ééeﬁ{'mvél{t B}?ﬂlq}e%?&ﬁﬁ 138&af15 vi brated according

to external soun pres ure an- el ric S|gna i S generated. The electric

signalips transf@dcbﬁﬁn%w e attst difboddRsikI fahe prekfhtanekriing, H8PRRshdasiRgels to
the buffer I C 240 of the PCB 216, and 25 anplified in the buffer |C 240,

and t hen oW quis applicinglovighehgpavesr adchuguit peitnitz 280 pékhe P2B 206 o ke REBr216

to the outside. According to the present invention, in order for the DC
bi as vol tad€ 3\@ 10 tﬂi@t\’Oftawlﬂrﬁ@ 19C3BCraspemiidelyer Tbszppleedo@nwnévf@ﬁ@&f:d\fﬁ@om

Pgl (r:]gnnce“c{ % I\ﬁeptgﬁ%e‘ iﬂ 28 ﬁtt %g{’lfe"{gSrPEB’f%Af]%h%‘%@ol égagﬁ%%l‘%%%% r%l an
o S 00 P Rt ey
to the1buf fagiplified 24Q c&@ﬂecﬁldv@W qfh'eri.‘J"ﬁ)lﬁtlg@QIBr isCappligd &lrogenek akeshdoyast he
214 to the backplate 210. The grounding terminal 218 of the PCB 216 is commonly
connected to the buffer IC 240 and the DC-DC converter 240, and at the same time,
connected through the case 202 and the ring 204 to the diaphragm 206. Therefore,
between the backplate 210 to which the bias voltage Vg is applied and the grounded
20 diaphragm 206, there is formed the capacitance CO and the electrostatic field by the bias
voltage V.

In this situation, if the diaphragm 206 is vibrated according to external sound
pressure, an electric signal is generated. The electric signal is transferred through the
backplate 210 and the second base 214 to the buffer IC 240 of the PCB 216, and

25  amplified in the buffer IC 240, and then output through the power and output terminal
220 of the PCB 216 to the outside. According to the present invention, in order for the
DC bias voltage Vg output from the DC-DC converter 232 to be prevented from being
directly applied to the buffer 1C 240, the decoupling capacitor C1 is connected between
an output portion of the voltage pump IC 230 and an input portion of the buffer IC 240.

30  The decoupling capacitor Cl functions to prevent the DC bias voltage Vg from being

6



separating the DC bias voltage V13 fromthe electric signal. 5 Second
enbodiment Fig. 5is a circuit diagramof an SMD type condenser m crophone
500 according to a second enbodi ment of the present invention, and Fig. 6
is a cross-sectional view of the SMD type condenser m crophone 500
according to the second enbodi nent of the present invention. 10 In

conpar i son didetily tifiRictiith e BUTerI€CAOnERNO dEN iR déctlihsighila®aaiatddrbsedti on,
since a structure of the second enbodinent is entirely simlar to that of

the first ‘ebrbodi ofiht dewbegm 2o tortel mesedi to theolpuitendC 240k hkerebg sep@atzmydhe he

di aphragm 206, .the  description of the sane or simlar parts wll be

onm tted. Ré?(é;bquﬂﬁlt%‘%? ¥ §em e gleqtris signdl-t he circuit of the second

enbodi ment conpared 15 with the equivalent circuit of the first

enbodi nent, the variable condenser COis equivalent to the backplate 210
and thegdi aphr agia.g0f emBidickdig bPackplate 210 is connected to the grounding
portion, and the draphragm 20b i s connected to the DC-DC converter 232.
That is, in the Becond @rhididgent of ah8MID iypergni@lstiagerdftdne S0 ppdardidg
through 20 the power and output term nal Vdd/output 220 of the PCB 216 to
t he buffer tp@ sgamdzgntbodirhent\od theapreseplimyent®m2 30d Fige §pes croseissctionpleviewmili ed
driving voltage Vdd drives the buffer IC 240 and the voltage, . pu 230.
The. DG DC. dBhogHR aYpeigsdgsset Acippiansoadd GRS e ot e R%Png
vol t age Vvdd_] : bias voltage VB anplified to a desired |evel. The
bias volta é&%ggpgggﬁﬁfied t hrough the second base 214 and the 25 ring 204

to theygi aphragnh 28&padifith G1RYRAHRY ah&s8donalendblidntd BE1RGBe2hb idvention,
commonly connected to the buffer 1C 240 and the DC-DC converter 240, and at

the sane tsimee,a gonaest efl thidkewgh drhleodimsit R02ntirelyt sfimilaack phatt ef 230 first
Therefore, between the grounded backplate 210 and the di aphragm 206 to
whi ch t he Bingwdindnt sgeenyBor selogasioni efdthet brskplates? Fbpnd dhe HiapbrgacPfanie CO
and the ele tposlatiﬁ field b¥%%§e bi as ﬁolta 30 VB. 7 In this status,
if the di apfirddiicass esapedr sl Retordf RgoPsext er nal sound

Referring to Figs. 5 and 6, in the circuit of the second embodiment compared

15  with the equivalent circuit of the first embodiment, the variable condenser CO is

equivalent to the backplate 210 and the diaphragm 206, and the backplate 210 is

connected to the grounding portion, and the diaphragm 206 is connected to the DC-DC
converter 232,

That is, in the second embodiment, the driving voltage Vdd is applied through

20  the power and output terminal Vdd/output 220 of the PCB 216 to the buffer IC 240 and

the voltage pump IC 230, respectively. The applied driving voltage Vdd drives the

buffer IC 240 and the voltage pump IC 230. The DC-DC converter 232 of the voltage

pump 1C 230 converts the driving voltage Vdd into the DC bias voltage Vg amplified to

a desired level. The bias voltage Vg is applied through the second base 214 and the

25 ring 204 to the diaphragm 206. The grounding terminal 218 of the PCB 216 is

commonly connected to the buffer IC 240 and the DC-DC converter 240, and at the

same time, connected through the case 202 to the backplate 210. Therefore, between

the grounded backplate 210 and the diaphragm 206 to which the bias voltage Vg is

applied, there is formed the capacitance CO and the electrostatic field by the bias voltage

30 Vg



pressure, an electric signal is generated. The electric signal is
transferred through the ring 204 and the second base 214 to the buffer IC
240 of the PCB 216, and anplified in the buffer |IC 240, and then out put

t hrough the power and output term nal 220 of the 5 PCB 216 to the outside.
According to the present invention, in order for the DC bias voltage V3
output fromthe DC DC converter 232 to be prevented frombeing directly

applied to the hHfihgrsihis 240he tdiSHHERSO UK R 0viBRARAChIRFiL th extonesiuad
bet ween the output portion of the voltage punp I C 230 and an input portion

of the buf fpeessin€, 24 6lectrithségraé cogamkeatagl. cé‘ﬂnaddcmc Ggndlun oendeased drgughvibat t he

DC bias voltage Vn from being 10 dlrectl ied to the buffer 1C 240 and
al | ow onl y rpge208iasdtthg @cgn@h%ﬁe%}éﬁ@ﬂﬁtlweb tZHQ Ofi;heb? i2bf Qﬂd EtHHél fgddphr agm
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Condensgr Pas @P@?@ﬁﬁa&ﬁﬁﬁéj' nﬁcctoﬂh?é Eﬁd&gdﬁés%ﬂlt m'vQP(t?d?lt P B for HPTRY Gias
il y form

conpat i ity wt e convention ng 15 into two-fterm nal

(the power oub@ul ;g fidkn 8RODETRC goauitl 292 te beipadichtet EEn bsinaditdaty
decoupl i ng capacitor, and solve the directional problemof the circular

condenser apphwbphdmebuf&rtllﬁ?e%@;rthadeccmplmg|qagaq;nuoo(£‘dss cemdctedibehegenftbe m t he
el ectrostatic field by _applying the voltage fromthe outside so as to be

capabl e of %Aﬁ?%tpaﬁmw thpeolegrsPunp 1C38q@n |9é1 inp) BPriPR Rbthe Pwéer) 1653 bt

t t t th f. k. .at ddi.t
e oD TS B ab it bRl B s HRTRE BhtkGnadk Ve, Dol bk e
vol t agey purg?lel:t% h|§p& qattl%jbt%rqc%ﬁ A B0 & Hﬁ%@ctu@gﬁgnﬁl ngr%etd hpunp

IC and a buft are driven by the same vo tage as t n conv tlonal

m cr ophone,wlaﬁdoﬁ Bethe Y@ tdeny 206/ttt dad jthSetkr AC Qa0 dihBEbl Qepdigtiigyhensi t y
of bias voltage anplified and transferred fromthe output termnal of the

vol tage purC b@s veBadet Vmdibm the clppiwrségmal.t o those skilled in the art that
various nodificati vari ations can be, made in the present invention.

Thus, it is int hudiron hel 2bote pr S9ERtYPS RiFEH FOHICERT ePErapheneratiordigatP ons
ono var o0 AR AT 0, PO U5 5eTR o RSy SRR,
15  into two-terminal (the power/output terminal and the grounding terminal) type using the
decoupling capacitor, and solve the directional problem of the circular condenser
microphone in the surface mounting process, and further form the electrostatic field by
applying the voltage from the outside so as to be capable of maintaining the constant
electric field without the loss of sensitivity due to the reflow work at a high temperature.
20 Inaddition, in the SMD type biased condenser microphone of the present invention, the
voltage pump IC is mounted on a PCB of a microphone, and the voltage pump IC and a
buffer IC are driven by the same voltage as that in conventional microphone, and the
sensitivity can be adjusted according to the intensity of bias voltage amplified and
transferred from the output terminal of the voltage pump IC.
25 It will be apparent to those skilled in the art that various modifications and
variations can be made in the present invention. Thus, it is intended that the present
invention covers the modifications and variations of this invention provided they come

within the scope of the appended claims and their equivalents.
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1. An SMD type biased condenser m crophone, conprising: a grounding
termnal for connecting with an external circuit; a set of

di aphragm backpl ate one end of which is connected to the grounding 5
termnal, for varying a capacity according to an intensity of sound
pressure and converting sound into an electric signal; a DC DC converter
for providing a bias voltage so as to forman electrostatic field at one

side of thewdeATAS Al20MEPY backpl ate; a buffer 1C for anplifying the
electric signal fromthe set of 10 di aphragnm backpl ate; and a decoupling

capaci tor for prleveni¥Rgypheiagidaondeisepgpecr atcommisinghe DC-DC  converter
from being direct l'é acg]F)I i ed. tf the buffer | C and transferring the electric
signal  from thé $BINGRS HAGRI DG SPRUECKDPS B8 PEXEREIBEFYEr 1C7 15 2. The

m crophone of Claa.emo}’di e %/ acg téjio Qﬁ@g flcht Eeco%ﬁgctg to the grounding
onmect e al ,° and“the

di aphragm backplate T1s ot grounding termn

backpl ate tbhangofor ivareRnReeiRditd QcthBindCidDen CRRMEHY &I SAN@SpleSulEeaive

t he bias voltage. The m crophone of claim 1, wherein the backplate of the
set of 20 whvaphg sagmdhiamlanlcddctrid Sgizdnnected to the grounding term nal, and
t he di aphragm thereof is connected to the DC-DC converter so as to receive
the bias vol t aget DE-DEonweigrdphoryiding ¢l lpnydtage sg)as taHeraian dlemrosatipc

converter the dec | ing.capacitqr are integrated into a voltage punp
156 5 Hi e spiondioret of SRR A HeRRS he buf fer 1G240 s oue but
of an FET, an anpldef i a 3 g- f..gi .conyerte 6. 1.[he
m crophone of c!aarﬁ%l%%l Cerg(lﬁn @?@L%[ a{gii'g p%?réﬁrl(fccggﬁéi tﬁgmbup}-gersefco%o
are i ntegr afighrddM/Backpeatd; Gnd 9

a decoupling capacitor for preventing the bias voltage output from the DC-DC

converter from being directly applied to the buffer IC and transferring the electric signal

from the set of diaphragm/backplate to the buffer IC.

15 2. The microphone of claim 1, wherein the diaphragm of the set of
diaphragm/backplate is connected to the grounding terminal, and the backplate thereof
is connected to the DC-DC converter so as to receive the bias voltage.

3. The microphone of claim 1, wherein the backplate of the set of

20  diaphragm/backplate is connected to the grounding terminal, and the diaphragm thereof

1s connected to the DC-DC converter so as to receive the bias voltage.

4. The microphone of claim 2 or 3, wherein the DC-DC converter and the
decoupling capacitor are integrated into a voltage pump IC.
25
5. The microphone of claim 4, wherein the buffer IC 240 is one out of an FET,

an amplifier and an analog-digital converter.

6. The microphone of claim 4, wherein the voltage pump IC and the buffer IC

30 are integrated into one IC.



