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SPECI FI CATI ON SOUND DETECTI NG MECHANI SM 5 TECHNI CAL
FIELD [00011 The present invention relates to a sound
detecting nechanism conprising a pair of electrodes
form ng a capacitor on a substrate, in which one of
the electrodes is a back el ectrode formng

peré&ei#waﬁ@&herei n corresponding to acoustic

hol"es and er of the electrodes is a diaphragm

BACKGROUND ART [00021 15 Conventionally, condenser

m crophones are frequently used in nobile phones, for

exSPUND DEVECGEINGMEOHANISM of condenser

m crophones is shown in Fig. 6. This condenser

m crophone conprises a netal capsule 100 including a
I | ations "h" corresponding to

gc?ﬂ@bt@*ﬁgéggﬁigﬁﬁed therein, a fixeg elec?rode 300

angogfip di aphragm 500 provided inside the capsule to
be opposed to each other wth a spacer 400

t her ebet vifha presetiti idkahtion relAdSt6 o dRRetiAg mechanism
substrate 600 fixed and fitted to a rear opening of

t héowaFting A par ofetectendesfpenime o apavitot bng silstemte, in
700 ;nade of J-FET or the like and nmounted to the
suEiE‘PPgt“éleétfc]Phe\ﬂI?(&r? sdisd back eleghiodefenning pedfpratiens

25 I; ] ' helectyic terd a .
£ o Rerfif Rol b PG "t RSB HisTeB i hE b o T Eltrodes is
50@ diapheagwat ed to generate el ectric polarization

and produce an electret nmenbrane all ow ng a residual
el ectric charge to remain on a surface thereof (an

el ectre ne_ 510 is forned in a di aphragm body

52@4@@@5%&@% conductive film 30 which

g?g@(lsdcée]u;es the di aphragm 500 in Fig. 6), thereby to
Conventionally, condenser microphones are frequently used in

mobile phones, for example. A typical construction of condenser
microphones is shown in Fig. 6. This condenser microphone comprises
. a metal capsule 1007 including a plurality of perforations "h"
corresponding to acoustic holes formed therein, a fixed electrode 300 and
a diaphragm 500 provided inside the capsule to be opposed to each other
- with a spacer 400 therebetween to maintain a predetermined gap, a
substrate 600 fixed and fitted to a rear opening of the capsule 100, and
an impedance converting element 700 made of J-FET or the like and
mounted to the substrate 600. With this type of condenser microphone,
a high voltage is applied to a dielectric material formed on the fixed
electrode 300 or the diaphragm 500 to be heated to generate electric
polarization and produce an electret membrane allowing a residual
electric charge to remain on a surface thereof (an electret membrane 510
is formed in a diaphragm body 520 made of metal or conductive film

which constitutes the diaphragm 500 in Fig. 6), thereby to provide a
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1 construction that requires no bias voltage. Wen the
di aphragm 500 is vibrated by sound pressure signals
of a sound, a distance between the diaphragm 500 and
the fixed electrode 300 is changed to vary

capaci tance. The variation of capacitance is outputted

t hr ou p the 5 inpedance cqonvertjng el ement 700. )
[ 0(?8§? NGHoRdhat srowres eHias yoHagaet: Whemthadiewphanegm 500 is

has,; f ' nstruction. This.sound detectin
rocibifted Y A BroR QR IO L a LOb80°E didents Bftreceh the
di ahapBegmFh0asd Bsd fig L4 ack
face gl ate (103) (Correggﬂ%@ﬁ?%%@?ﬁ%@%%%%dﬁb&% ode

of capacipene@ntTheverintion)of dapakitanbs is etigmthal tlgough the
superi nposed t hrough . an adhesive |ayer (109) and then

ad ABmRsgapse sarvergingelemdufi)-heat  treat ment. Then,
thgoéggftrate (108) acting as the back face plate is

gr oun 0 obtain a desired thickness. After an etching
mask (112pni he 2]

(108) - and Poo8 PorReEapars G0 dBleckiiy SPRMRLFRas the

al Kellowiig tormgridtipn.d Thisrsthnd detebtiazinédeirdsandonagiikes a
(101) and the back face plate_ (103). Next, the back

f ac¥bgirate (1hQFpnptitulingiacdiophedzincand aspwstitatg (108) he

"2 seRe RGNS oBack Rl RRE npll G rerponding Fethpadk elegirode
bagk tRO présetRh#Ltibd) PotR %th%fg% ﬂ%ﬁggfes‘i@ae?gﬂp&%& through

thereby 'to forma void l"ayer

Do ennsdiiesive IayferéX0dphied thoe addleps® b6 Badl BHIRIrth@b€gh heat
quoted fromthe cited docunent.) Patent Document 1:

Jajrarimerttat denpibe substrebe (H08)200ihe2a5 He bagafagrplpte is
003 00nd 86 SpPnl A3t aq B ert @M IA ol an deching mask (112) is

formed on each of the substrates (108) and (109), the substrates are

treated with an alkali etching liquid thereby to obtain the diaphragm
(101) and the back face plate (103). Next, the back face plate (103) is
reticulated (corresponding to the perforations of the present invention).
An insulating layer (111) is etched with hydrofluoric acid, with the back
face plate (103) acting as an etching mask, thereby to form a void layer
(104) (see Patent Document 1, for example: the reference numbers are
quoted from the cited document.) |

Patent Document 1: Japanese Patent Publication No. 2002-27595
(paragraph [0030] through [00351, Fig. 1 and Fig. 3).

DISCLOSURE OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION
[0004]
In order to increase output (improve sensitivity) of the

conventional microphone shown in Fig. 6, it is required to increase the
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PROBLEM TO BE SOLVED BY THE | NVENTI ON [0004] In order
to increase output (inprove sensitivity) of the 30
conventional m crophone shown in Fig. 6, it is
required to increase the 2 capacitance between the
fixed el ectrode 300 and the di aphragm 500. In order

to j h [ f )

susBracaance bafiveRP e hReg SecPiadl A0t Aad sbo diaphnagen 500. In
i - . .

o FPEEVTIRaERO0M by ARl o e
5 dledrodd808anddahd dihphﬁ&gﬁfﬁ(}mﬂhcﬁﬂﬁ-be%\d&\é%éd.

an.jncrease_in the area of superinposition of the
fi

exjadielpdé vgbeeiflectine th vashreadine Zs@thetoeled thediked
per se. On the

fo. i h
of r?z?"tﬁ‘g#g?@? ﬁ@@h&gébag {'éa%{ ﬁ PREYEh @nslpawfsszi@d:he
i < aa 8B 3HBeribORLRon B e b Hodhhd 3 845 B i Rragm
di &00rwgaidRAd the0&lafteRent BE tRé ﬁglhfcﬁ}hoﬁ@%%%%‘?!r On the

m crophones often utilize a high yimeri c organic

sulthemband,ishthesconpirydtiaxohaviiightHeespmcer 4P ed above, there
a permanent electric

the_ | ilke. i n. order to.x%r&gu e

pol &P JtAkND Hiredpsing the,dirsnnce apineen e faxed glectrode 300

pObﬁ@ﬁHéﬁ%ﬁ@%ﬁ}ﬁbst ance has poor heat resistance,
ardl'y ca

and thus Is pabl e of enduring the heat in

ti p@OORIf re-flow treatnent when nounted on a printed
board, for exanple. The m crophone, therefore, cannot

be gi ven Alsof thaelerirat rendendernmiorophbmel efberi beilize a high
printed hoard or the like. 20 [00061 In view of the
ab80&/MeHC QEgRRIcFEgstancefuch apB Edhdfinono Ethylene Propylene)

COBE Ph! Hlen! BB Bodh ol PorhEheRt el diEY SolihichRask The
microphone using such a high polymeric organic substance has poor
heat resistance, and thus is hardly capable of enduring the heat in time
of re-flow treatment when mounted on a printed board, for example.
The microphone, therefore, cannot be given re-flow treatment when
mounted on the printed board or the like.
[0006]

In view of the above, as described in Patent Document -1, it is
conceivable to employ a construction including a back electrode and a
diaphragm formed on a silicon substrate by micro fabrication technique.
A sound detecting mechanism having such a construction is compact
and yet is capable of enhancing sensitivity by reducing the distance
between the back electrode and the diaphragm. Further, the
mechanism can undefgo re-flow treatment whﬂe requiring a bias supply.
However, according to the technique set forth in Patent Document 1, the
diaphragm is formed by etching a monocrystal silicon substrate with an

alkali etching liquid, which makes it difficult to control the thickness of
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di aphragm forned on a silicon substrate by mcro
fabrication technique. A sound detecting nechani sm
havi ng such a construction is conpact 25 and yet is
capabl e of enhancing sensitivity by reducing the

di stance between the back el ectrode and the

di hr Furth t he h can_undergo re-fl ow

s BREAP "Rt EEDRRS S 53R S Bauifod s
acqgfﬁil hgﬁltechm que set forth in Patent

Docurrent 1 di aphragmis forned by etching a

nono00yst aI silicon substrate with an 30 al kal i
etching liquid, which makes it difficult to control
the t hi ckbresensiderigg chwtusl aﬁhhag}nckﬁeszaofrtémmmphragnﬁhere it

di f.fi It t gsilal n a%@i ed thickness for th
di &E)ﬁ ?‘bB cadonl Fitpd gm@aﬁw the @ﬁntrwéablhty of the

i k.‘?&‘%e 35 SLH SR AT bFocei Eﬁ%ﬂl&ﬁ%- fippfirigm by
t hetchihigatheashed sdiier iR o é]‘kahr&c -:;E‘xdpf More
form ng the di aphragm by etching the sil

. s u lP@ll'tlatlbﬂW taio:cwrhﬂeng\ té &his mie¢hoda buiitHinl oxi‘dél’ flm of the SOI

articul ar ¢cording to this nmethod, a built-in

ox. ey F?lih dey a sfgp ayerdar stching IWl‘z*]é dhe alkak ebghing

t i % e%ﬁ Portiieia fuliile oftniodhipmmhidgeting the

SeltBIckh@@s bhén abhive KBeSSoOh A0 e | ayer of the SO
waf er. [00081 g\s a dlffe(r)ent met ﬁ%ggfo t he above, it

i s[@@0Blei vable to utilize, instead of using the SO

wafer, an SO _structure wafer in which silicon 15
oxi de fi|d§ érdlﬁfﬁfqr&dne’?hqd tajthe abeve, 3t fsoromeeivable he utilize,

Oy URERCR AL 1 oDl e con
1 e S SOLAG  Flg8
st substrate amharetchinghtepager to function as a stop layer in time of
etching with the alkali etching liquid, and polycrystal silicon is formed
on the etching stop layer. With this SOI structure wafer, it becomes
possible to stop etching with the etching stop layer when the silicon
substrate is etched with the alkali etching liquid, thereby to enhance the
controllability of the thickness of the diaphragm.
[0009]1
However, in the method utilizing the SOI wafer or the method
utilizing the SOI structure wafer, the sound detecting mechanism has a
construction with a plurality of materials (films or layers) laminated on
monocrystal silicon acting as a base. Thus, while a relatzvely thin
dlaphragm can be formed with high accuracy by stopping etching with
the etching stop layer to form the diaphragm, the diaphragm is

distorted by an inner stress caused by a difference between coefficients

of thermal expansion of the plurality of materials laminated on the



possi ble to stop etching with the etching stop | ayer
when the silicon 20 substrate is etched with the
al kali etching liquid, thereby to enhance the
controllability of the thickness of the diaphragm
[ 00091 However, in the nethod utilizing the SO wafer
monocaystal pdicom twhaeh might lead ingdisdryas@pe sftdeteriotatiog s eibratiohe
sound det ect i mechani has 25 construction wth
characlpr{sii, o hgraRp STOTRRATSPIAHA] orSORRE PisF5ighal} Wharhilreadhehragm
L i : i
contac‘rfy;tpéar??% 1%&1{0?!3 r(1)§ Héﬁn;\gﬁerngﬁgién d%g%ﬁgrgﬁoggﬁcg[ C?ovgmagﬁthﬁ I%%Ahk SeFrode.
[0010Jaccuracy by stopping etching with the etching stop
| ayer to formthe diaphragm the diaphragmis
di st or Theptiret afithe peesentsinvagion gategeavilly a satttinhf emstreeion for a
et ween c?lef_fi ients 30 of thermal expansion of the

sound e e TGRS E g A b T b e
controfd 2P etrle i thh o B e SRR AN IR B Rl

vibrations faithful to sound pressure signals when the

di aphragm contacts the back el ectrode or even when
MEANSHORIBQPYRNgFHEPREOBIdIM cont act t he back el ectrode.

[0010] The object of the present invention is to
[OOII]pr ovide a rational construction for a sound detecting

mechani.sm havi Tgi aphragmwith a required thickness

by t hi %Célgganag‘:ﬁfef | and yet restraining distortion

of theyq ' | . Ry

For S R R IR RP RN PRI AT tirt Yo prffy found
detectidgmocidinien dompaisfgrasgairesiphetrodds fofging b @apatitol B 8 Rubsdate in

there is provided a sound detecti n%rmschani sm

which ewnpfrthe Plegtrede s 2 bask ektcrors Sutwing mrforatigna thesgia chresponding to
o B S b oL Sy e b 0 S S
diaphr&aé}g ii a%%ggfgpn%ngﬁ% r@g%s?feg?? \gvgge ?{r]&,j]?c{gllé%ietch'gge RIRSHQPES: [So%ition
opposed to the diaphragm across a void to be supported by the substrate, the back electrode
being formed by polycrystal silicon of Sum to 20um in thickness.
[0012]

[Function and Effect]

According to the above-noted construction, as in the construction where a
relatively thin diaphragm is formed by etching the substrate having an etching stop layer

formed thereon, for example, even when a siress caused by a difference of coefficients of

thermal expansion between a plurality of materials forming the etching stop layer, the

diaphragm and the like, acts on the diaphragm, the thickness of the back electrode formed in -

the position opposed to the diaphragm is



di aphragm i s nounted on the substrate while the back
el ectrode is nounted in a position opposed to the

di aphragm across a void to be supported by the
substrate, the back el ectrode being fornmed by

pol ycrystal silicon of 5Smto 20min thickness. [0012]
[ Function and Effect] According to the above-noted
construction, as in the construction where a

selectegfodhej agglafivelpilargervalym batgwsm Sun e R@dmb yheselptp sghariee the

s R AR i By s
mterrfal Efe&e. eﬁ%re%recﬁﬁg Ml??@t@aﬁsé){ng’l E&ﬁ;}?ﬁaﬁg ﬁ{%ﬁﬁﬁ:‘ &?%mr%%n contacts

between a plurality of mater! e et

the batlogledtayderor thidleke. dbhalpdhagopiane shdveén 1n Kig. 1 ac4 speeifictdafstruction
di aph the thickness of the back el ectrode forned

(see Begt Mpﬁ%lgwd%amrim%b@@é@@nti@i tndetllapheribe idhmess of he im)

os 3§86 5 g PR kit bibe Foetane i efiegt hedpec
clectrbd§ i g?egmdqg'ﬂe%{lﬁﬁ%lfé ?‘ﬁ’%‘l“ Al r%g‘?tt@ Wrﬁ) Q? %stﬁﬂfﬁ??@%@iﬁx?gﬁ?oum of

cause Yy the S ererore,

the diaghragra B85@ 3Ry of leadkastiRgRickiat of he batleddureddT gnRleasd & be
the back electrode or the like. In the m crophone

withinghyenge of hSin o Zmnaé;o msgpmcm bendimgnsnoustdf e dl(aphagﬁe% to lym or
r Carr Qut the vention for, details. su
tess. Bitienafe phoieriusd sRtoiensic flrj?iture RIS videp the soRplaertion tﬁ?tghspenses

with a elEﬂﬁeé gi;}e? FH(?E;Z agg%l& t&@ *P(g%tﬁrg iaggaﬁ 219 Srn% E‘é QR{V tregtment when

mouantdhl dprinte@BEAdOT ADBWER 1 WBnti0 (HeRBifRh#n thAS a l@&ﬁféb@ fhickness by
anount of the dlaphragn1B to 3mor less while th

emplmgﬂmmsbz wohstruntioh af kelatie g thedtickGsi of thelback etécirodd; ¢he
within a range_of 15mto 20mto restrain the bendi n

phenogfigngh dhagdist e sizphngm by the interms stresssan begyeides ancg the sound

f d
L TR T M.
flow P&Hmbs: @ABPreviadd. erlﬁlfﬂ'aftﬂﬂlzﬁ' h@e BE@&ktrichod WE@reOcﬁe A clde QS the

treatment when nounted on a printed board. Asa
back ﬂ:le@r,ddb jis slamted to Hake a del atbel pippgceduaay iadhie pﬂbsélh litkanEss may also
enpl oyi ng, a sinple construction of selecting the
prow%ﬁﬂwfﬁfe% tiapp TrcgBensy chararisasticomeh as rsonasise fisavensy camhe

cone 3P ST RBR TR, S0

[mn3i$n?LE|V|ty and capabl e of enduring the heat in tine

In an embodiment, the substrate may comprisea support substrate having a

monocrystal silicon substrate acting as the base thereof, and that a silicon substrate of (100)



flow treatment can be provided. In particular, the

construction where the thickness of the back

el ectrode is selected to have a relatively |arge val ue

as in the present invention may al so provide an
orientafopag usedrps thexmppeqjysalajliconsrbetas.i sti c such as
mopﬂresonance frequency can be controlled by

appropriately selecting the thickness of the back
eIectrgﬁgnthﬁagi&£ an enbodi nent, the substrate nmay
conprisea support substrate having a nonocrystal
si | i cofccpudifg toathe ab®letidgedadnithRtibASEmbBE fe¥sibletdprétate
a silicon substrate of (100) 6 orientation is used as
etching ppdeatiplydn ¢ sirastio afithernantasion rpat:tdlar tq e minopyataksilicon substrate

nd. Ef ect rd| t noted construction,
of (10@0%5?1 ‘{%@%gl f’@gﬁa? SWEW& rw <iehigg priRiny 'R result
arequﬁedjbl{ ?ﬁ%t Qf o jation pecul iar to the

nonoc SI|I n su strate of (100) orientation,
whi ch mORQms for fine etching faithful to an etchlng
pattern. Asa result, a required shaping process may
be r ealn ancambqdings] mpurity i flesietirensment mapbe exeguted
usi on treatnent may be executed on the di aphragm
Onthegﬁﬁ IFunction and Effect] According to the
mouﬂabove noted construction, inpurity diffusion treatnent
may be executed on the diaphragn1thereby to contro
t he sqfaﬁgm@&mahmkaiaphragn1and further control the
tensi on of the diaphragmby controlling the stress. As
a resuAanhmngmUﬂmN@nomﬁcmmuwxwmapnw@gmhﬁhmomeeﬂnmntnmybe
articul

execute%ﬂ% fﬁﬁ%ﬁ%ﬁh ﬁrgﬁ fggcpnvgl tﬁﬁ s e %@rhraglaiaélfi Sithes gontrol
e o BB AL SO
diaphrigi® chhb& kiR fnitl9 klifnheudBC kb SArB&l15 0 dfthis construction, an effect is
produced that a distortion of the diaphragm can be further efficiently eliminated by
combination of the thickness of the diaphragm and the

thickness of the back electrode.

[0017]

In an embodiment, the substrate may comprise a support substrate having a
monocrystal silicon substrate acting as the base thereof, and that the support substrate
consists of an SOI wafer.

[0018]
[Function and Effect]



[0017] In an enbodi nent, the substrate may conprise a
support substrate having a nonocrystal silicon
substrate acting as the base thereof, and that the
support substrate consists of an SO wafer. [0018]

[ Funct iAsisomling tethe geavp-nptedcomtraistion. a wiilt-eoxidodilre fomied dn the SOI
v B T B e
exectRél & #RISO18LAH! %@ssog Rlilé%és?f}l@% Usk gﬁlﬁeaﬂtea%)gfégtﬁﬁ ?I?nth%rsOI wafer

the SO waf er. possible to u

as theadiapiaaym fod usEdnenlytfbn&ilnasd te digfhridie HAPREAYAMOSOI wafer
use a newy formed filmas the diaphragm As a result,

having iee BoEssagf Bim alteady formeadgherece swarby used 1o reddibyauyvide the sound
d f.orrredhthereon may be used to readily provide the
elecUg gD N ct i ng mechani sm [0019] In an enbodi nent,

[oo1of he SO wafer may have an active |layer used as the
i aphragm [0020] [Function and Effect] According to

t he abaduanRetbRdintdmhSthé BCI veifler thiEhaed ngzﬁ:tik/@Y%rer akdeadye
formed on the SO wafer may be used as the di aphragm

diaphyggoeh di spenses with treatnment for fornming the
ﬁi aphragm As a result, the sound detecting nmechani sm
[0020E an" be readily provided without formng a newfilm

represg ﬂcﬂgnmEgg&fhragm [0021] In an enbodi nent,
p e

t he di ragm nmay ormed of nonocrystal silicon of
0.Aotdengbrbithe hbveltofddn@astructieR 2Rt altiengick ey Jormed on the SOI

waferifl;yelfg Elsed as the diaphragm, which dispenses with treatment for forming the
diaphragm. As a result, the sound detecting mechanism can be readily provided without
forming a new film representing the diaphragm.
[0021]

In an embodiment, the diaphragm may be formed of monocrystal silicon of
0.5pum to Spm in thickness.
[0022]

| [Function and Effect]

According to the above-noted construction, a relatively thin diaphragm having

the thickness of 0.5pm to Sum may be formed by using the monocrystal silicon based on the

technique established for manufacturing an integrated circuit, thereby to allow the

diaphragm to be vibrated in good response to sound pressure signals. As a result, the



According to the above-noted construction, a

relatively thin diaphragm having the thickness of

0.5mto 5mmay be forned by using the nonocrystal

silicon based qgn the technique established for
sound gggeHIEIRERIRANEMARVIngthigl senaBviEY makibe pravidedeby to al | ow
szﬂthe di aphragmto be vibrated in good response to

sound pressure signals. As a result, the 8 sound
det ect jnng éﬁﬁﬁﬁﬁﬁéﬁ nﬂh@ bt :ﬂibgttl]até s 'cBhéiéttoY aﬂ@@l Rfucture wafer
provi ded. 23] 1n an embodi ment, "t he support
includmgkmsﬂlt@h@xrthﬁlmmal sflicoamiteide Hloh f@tﬂed@htartﬁomi‘mal silicon

including a silicon oxide filmor a silicon nitride
substrate ppd 3 BeliaystsilicopdimdpimadLn the pilieenroxide filsn prthe sifigen aitride
Slm. pol ycrystal silicon filmformed on the silicon oxide

filmor the silicon nitride film [0024] [Function

[oo24]jand Effect] According to the above-noted construction,

in the case where the polycrystal silicon filmis

f or medFonctimntang E$foct] ace of the silicon oxide filmor

the silicon nitride filmformed on the nonocrystal

si | i cofcostring fodheabavienossd qcesiﬁw@ﬂm,d@ﬂfel dasn where it polycrystal

sitconip RpEH O 5B ST G e O 5 AL of Hhe I Gy FidF (i formed
on the fnﬂfrf&@@sf&pmﬁébn t?ét@ 3he Eﬂi[:{'] £68dd gk SP({he sﬁlcf)ﬁ LIRGe ﬁ%g can be

he dlaphragn1 et chi ng the nonocrys I con.

used aﬁtﬁe@ﬁdﬂlﬁg stdiﬂ‘ll@yéi'l vaphrhg mlWStéEﬁE’(tdnyﬁlﬁﬂMQnﬁ fllRdeaREH on an
t hi ckness b¥ selecting the filmthickness, thereby to

externglrsytfperethersel sdomaedies @ﬂla@bramcwaﬂﬂbmg@lﬁe ngtimrystal silicon. As
i cul ar cons ructlon

e A e S s SIS BT s,

o R SRS AE I D S, YR o
constridiien wiekihe URehiagaes FsrnicabyREe BMyér?ﬁa]F%@lhdbﬁ‘arfMﬁﬁéﬂ on an outer

silicon having a sacrificial |ayer consisting of
layer thati the oxideisdipondvithpths sabrioaryatal silicer subsidae being ke base while the
cts in.a cqonpressing. .direction

ress
back e]d&aﬁg‘ged g@fﬂwai’y Sty ey it %h%m KIBE RepCaiiGialiayes sorsisting of

{ ilicon.filmformng
- oxide eSOl o B e o Rllin, S 88 o Pl Biing
directiér@ub@l byek® 88sFiEBnto bf tﬂaﬁn&l e&ﬁmi&%&wﬁnkwhwhﬁthel

silicon). Since the silicon nitride

polycrystal silicon film forming the diaphragm with the reference to the coefficient of
thermal expansion of the back electrode (polycrystal silicon). Since the silicon nitride film
has a property of exerting the stress in a stretching direction, an effect can be provided to

alleviate the stress acting on the diaphragm by balancing



has a property of exerting the stress in a stretching
direction, an effect can be provided to alleviate the
stress acting on the di aphragm by bal ancing 9 the
stress in the conpressing direction and the stress in
the stressan she comptissgnaidirestion end Bye stigpminrihe str¢tehisg idiredgion by forming
th 1nitrjd g{ilm [0025] In an enbodi nent, the
es’ﬁ%ﬁﬁ%ﬁ%} I " silicon filmformed on the SO structure
mozﬂmafer may be used as the diaphragm [0026] [ Function
and Effect] According to the above-noted construction,

si nce hhe dpdodanyg! @k psiychye@DsifitdnilrRbriaed b e J t he
di aphragm the di aphragm can be formed using the film

structpigrwedet may beesedas theidiapbtagme waf er without forning a
0026special film As a result, the processing steps in
[ ]rmnuf acture are reduced thereby to readily provide the

sound t.| hanism [0027] In an enbodi nent,
t he di%p %E%ﬁ$ﬁg§ﬂ%ﬁ formed by the polycrysta

si | i comcoatdifls thé SbdvBinbted ebhstHBESS sinb OB PbIyLAyafart i on
. and Effect] According to the above-noted construction,
silicon filmnmgy beussdssiths diaphsagnorthe diaphraginaph ba femivd wisimg the film

el ati smal | 1 hickness using the polycrystal
formed 5 et ot s b BT o BET LR F igral, the
r e

Proce R e R Pl Loy BRI sl ey
detecting nieehdriged. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON

[0029] An enbodi nent of the present invention will be
[0027]descr i bed

In an embodiment, the diaphragm may be formed by the polycrystal
silicon of 0.5um to Sum in thickness.
[0028]

[Function and Effect]

According to the above-noted construction, it may be possible to form the
diaphragm having a relatively small thickness using the polycrystal silicon based on the
technique established for manufacturing integrated circuits. As a result, the sound

detecting mechanism having high sensitivity may be realized.
BEST MODE FOR CARRYING OUT THE INVENTION

[0029]

An embodiment of the present invention will be described
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10 hereinafter with reference to the drawings. Fig. 1
is a sectional view of a silicon condenser m crophone
(sinply referred to as a m crophone hereinafter)
exenplifying a sound detecting nechani smof the
present invention. The m crophone 5 conprises a
support sfubstr te A havi n% a base of nonocrystal
si [nerginatier wi smes tafhe drpwires| ectrode C for ned

on the su r_t. su rate A _from.polycrystal silican
film mad e?%r?‘a‘saa géacf:t}".%r'ﬁé’il%‘l" ﬂfgy%ﬁc?%aﬁxé‘?nsﬂ [cspphone
OX i ghen hliy! yBfdsPi AN Neft. |

anél thﬁewlback@bg)l%gc?? Fgggﬁ% toﬁgcl)tﬂﬁrgs spzfg%%e%%ﬁ%{r%ggh&nd
i clebdptiome nechawisih o€ the ppbsagnnienBoand THeembaekhone

el ectrode C to function as a capacitor, which is used
t o COBIRELIES; &SP POt A stiate vahputtigoabase of apmwicrystebsibicon, a

t he. ' t dj agh B | | brated b

sol B H ot paskererhRls O Hored B dhe sGupert shstrete A
G Doy SR PR S A B By b W silcon
Thexitlefilmd8i0OH drodbasrasiged ftweesthadaphtdaB asiddfe back
2.0 in length and around 2limin thickness. The

b aegnc@r aler & daectag spagemDur Ahis ynistophaerd allaws she disphragm
f [ di , tic holes, each

ot i 1BEREER LGt A fidodhaletiGnatricaraior. Migh it uped to

" Sk 2 L A0 93bhlpb o i Oy B when e

i dizqriegen Biid vibestedrbySedusd pusisure sudf£s, havi ng a
silicon oxide film302 and a polycrystal silicon film

308¥Hned on a top surface of the nonocrystal

Str uct ur o DEFERPEHSUSHTARS 2 & Boie niepahona pes ose afa

gi F@@%%&ﬁﬁfm%%gidé £8hrh'ih TeR06i arl %r%ﬁﬁd%@’p&’ﬁ Y3 $Rlckness.
The diaphragm B has a size of a square with one side 2.0mm in length
and around 2um in thickness. The back electrode C has a plurality of
perforations Ca formed therein corresponding to acoustic holes, each
having a square with one side around 10pm in length. In Fig. 1, the
thickness of part of the films or layers is shown in an exaggerated way.
[0031]

The microphone includes an SOT structure wafer having a
silicon oxide film 302 and a polycrystal silicon film 308 formed on a top
surface of the monocrystal silicon substrate 301. On a top surface of
the SOI structure wafer are formed a sacrificial layer 305 and a

polycrystal silicon film 806. The top polycrystal silicon film 306
undergoes etching to form the back electrode C and fhe plurality of
perforations Ca. Further, etching is executed on a portion extending
from the back surface of the monocrystal silicon substrate 301 through
the polycrystal silicon film 308 to form an acoustic opening E. The

11
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undergoes etching to formthe back el ectrode C and the
plurality of perforations Ca. Further, etching is
executed on a portion extending fromthe back surface

of the nmonocrystal silicon substrate 301 through 30

t he polycrystal silicon film303 to forman acoustic
opening E. The 11 diaphragm B is forned by the
pol@lépgﬁt@l Kidy formredi by tha p8lyexpdebsilicontfim 3038 exposed to the

B SPGB e Sod Bt SRR i 0
b ( . I . Th
LR LI g L L frod an

r erthebaoll edéctesdeeC. PaHeERIcal TPRY fob-Ried B tHd 8acrificial layer
di aphragm B after the etching. Steps for

mamiPemainieg aheubdrcpaphberal wiortiohe ofidse didypdd-agha Besfter the
on Fi.gs. 2%{2} tgﬁough %(e),_ and Figs. 3(f) through
3(jfeipgo3Sters iy manufagiuring thegnigephene wilgedescribed
(Si i ' 1 re r.oed her mal

ot ety 8n el Hia) i 80 e e Bl r e 90t 2

i n[od@ZIkness are formed by LP-CVD (Low Pressure

Chem cal Vapor Deposition) technique on opposite

sur f aces Bifept(ag Homsidicpnt@dids fillinsB02 @i0s) 6£0.8p30in dhickness

(100% ori?efﬁ)at' on havihg a thickness of 600m_ thereby
t o 2F o formperk b thprmal exidation and the pobisaywtiah gilicen Baons 303 of

st : 1 0 [ t he sent

ot M it RhESe oy Byrrt By LAEERT (ESw Wrsp S b Befmea) Vapor
t NP epRBRIdHALEIRN ' :

SO BB M ob ot By oA b 5536t eificon

ni substzatd 861 S E0W)orierstationieaviag o {HcRRERCHHBUIRIM, thereby
silicon substrate 301 and the polycrystal 20 silicon

fi Foforgmthe suppokticsuhsteatech representingfthetBOE striucture wafer.
niF film Also, the thickness of the polycrysta
sificon film303 is not limted to 2m but may be

wi thin theedhade @ tHd psbit A¥ention, the SOI structure wafer is

not limited to the construction shown in step (a) above. Instead, an

SOI structure wafer may be used in which a silicon nitride film (SisNy)
is formed on the monocrystal silicon substrate 301 and the polycrystal
silicon film 303 is formed on a top surface of the silicon nitride film.
Also, the thickness of the polycrystal silicon film 303 is not limited $o
2pm, but may be within the range of 0.5pm to 5pm.

[0034]

Step (b): The silicon oxide film (SiOs2) functioning as the
sacrificial layer 805 of 5um in thickness is formed on a top surface of the
support substrate A (upper side in the drawings) formed in step (a) by
P-CVD (Plasma Chemical Vépor Deposition) techniqué.

[0035] |
Step (c): A polycrystal silicon film 806 of 5um to 20um in

thickness is formed on a surface of the sacrificial layer 305 formed in
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[0034] Step (b): The silicon oxide film (S O2)
functioning as the 25 sacrificial layer 305 of S5min
thickness is formed on a top surface of the support
substrate A (upper side in the drawings) fornmed in
step (a) by P-CVD (Plasma Chem cal Vapor Deposition)
technique. [0035] Step (c): A polycrystal silicon film
306tep ((]‘E)rﬁ?)t -Q¥R tachziqudi cRhepelyicsydtel sBitoorfilmn 306

S S B S RO i gt

fi leBRABs Opiﬂagﬁ?%ﬁ%} he back electrode C and is
ach of t

formed on e e opposite surfaces of the

sulj6686ik e. [0036] 5 Step (d): Photoresist is applied

to the surface of the polycrystal silicon film 306
formed i nStepee)( Bhotarngishis eppkied pathesarfaod of thé polyedystal

by . enoyn nted partions Ry photolithographic

© o SR A oo hedan ey (epadantpaies eatéen 47 by frwaed by
(R | [ . tachn.gue, usin he resi st
bar e aortie AR el iiong byl Mot ieralBic RshBfgia
pafoe3T of the back electrode C fromthe upper

pol ycrystal silicon film306. The plurality of

per f or at i ¥hep (€x aEéchingub eaeaced|by RUE fReactihe Bori Biching)

pait%rnn of the back e|lectrode Cis forned in this way.
Al $8CPDIERE HHBE tedesist padtery; H formedeingsten (dy 95 a mask, to

s LT TR L RN ——
T T 6 O g i e
when the pattern of the back electrode C is formed in this way. Also,
the back side (lower side in the drawings) polycrystal silicon film 306
and the inner polycrystal silicon film 303 are removed by executing
etching in this way.
[0038]

Steps (), (g): Next, a silicon nitride film 309 is formed on the
back side (lower side in the drawings). Photoresist is applied to the
surface of this film to form a resist pattern by removing unwanted
portions by photolithographic technique. Then, etching is executed by
RIE (Reactive Ion Etching) technique, using the resist pattern as a

- mask, to remove the silicon nitride film 309 and the silicon oxide film
302 which is an inner layer of the film 309. This produces an opening
pattern 310 for silicon etching which realizes etching with an alkali
etching solution executed in a step (i) described later.

[0039] |

Steps (h), (i): Next, a silicon nitride film 811 (SisNy) is formed on

the top side which acts as protective film. Subsequently, anisotropic

etching is executed from the back side using an agqueous solution of
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back side (lower side in the drawi ngs). Photoresist is
applied to the 20 surface of this filmto forma
resist pattern by renoving unwanted portions by

phot ol i t hographi c techni que. Then, etching is executed
by RIE (Reactive lon Etching) technique, using the

real'&st attern as a mask, to rempve the silicon
i tYVAd! fetramothdAmmaBiuspisnife de ani tlehimogolmtiontto

is inner. l.ayer of th L1 m.309 hi.s produces an )
op Bty 38 i nBhsisfe,sbLi Viczehy bt b dieenstic opening B.
[ el ges . i Ch , . e .

e Rk podah: §e 2ht Fpte of HEMAPHATHIEb R brido film

( h)302((opilthinxdxidefibin) i< onrfividritld ovéd thahlfhd Mt2NEettlBing the
formed on the top side which acts as protective film
sutsdléepresihsiratendGlotthe silicorgaxide dlin g0 funsticns aslthe stop
th‘i baﬁé side usi n aqueous sol ution of 13 TMAH

(t eP¥enet l%ﬂ%tﬁplg‘i‘ﬁ'hydroxi de) as an etching sol ution
torphgapve the silicon substrate 301, thereby to form

the acoustic opening E. In this etching process,

si nce t heSteat @): Mext] ché Agridefifh!J1900Si19XUY Cornh ddhs 802
(built-in oxide film is sufficiently |ower than the
r afbEoksctizedayery thasabriicisl deyers 805, het slié@ pxidedilm 302

F oP<BPTRCC it e BT QDS Fatp Sjoon NSRS e 305 and the

oy R R e 02 A O P Do SRR it substrate

| e B0 8015 nana oy i RBRI9 Ed ftut in

302he diapphriagmn Ehforieedoby khe ipdbyenystiah eilidohi filom 303, the void

71 85+ Qepriond ke trgsH e diaphrmendp apKk ks dergEdn P, and

f orne AP HEER BBl R FemdE e RO ISR R 1 oce

C, Sabdequently, Au (gold) is vapor-deposited to desired positions using a
stencil mask to form a take-out electrode 315, thereby to complete the
microphone, |
[0041]

With respect to the microphone manufactured according to the

above process in which the thickness of the polycrystal silicon film 306
acting as the back electrode C is varied, Fig. 4 shows results of
measuring amounts of bending of the diaphragm B by a laser
displacement gauge. As shown, it can be understood that the bending
amount of the diaphragm B is controlled to have tendencies to decrease
with an increase in the thickness of the back electrode C. In particular,
it can be'understood that the bending amount of the diaphragm B is
restrained to 3um or less by selecting the thickness of the back electrode
C to be within the range of 5um to 10pm, while the bending amount of
the diaphragm B is restrained to 1pm or less by selecting the thickness
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15 the spacer D formed by the remaining sacrificial

| ayer 305. Subsequently, An (gold) is vapor-deposited
to desired positions using a stencil mask to forma

t ake-out el ectrode 315, thereby to conplete the

m crophone. [0041] 20 Wth respect to the m crophone
manuf act ured according to the above process in which
t hot the brek slecsroderfe tp dleyeithin she shnge oh15jumnrtoRMBum.

ac b %%ﬁs the back electrode Cis varied, Fig. 4 shows
resu of neasuring anmounts of bending of the

di aphr agmy B d@XcﬁbécPéﬁ%me A dhg @oﬁ%@%ﬁﬁt@% Qfech’%ﬁgﬁg?ﬁ\@??‘%ding

it can be understoo t the anoun

di apkhagrestritineontionleneslolys tha\tenstengaoe Iilezéalutiﬁh%1 the
decrease w_th an increase in the thickness of the
badharheagm dhandthe hagkel¢duods C formedam the suppors substrate

that, t he..bendi ng apgunt of the di aphragmB i )

r ot PY TS %&%ﬁ%@l%%@%wﬂ Rereplts ke eutize

th it NI r f [0y
1o B ER AR BEEholid iy e slalls bife GREG P el ety
I eshéaripopatedctobimall deeRes Ryichelsaabbilg phBfes i Blopeseer, it is
14 of the back electrode Cto he within the range of
158epableorh enduptnpte-lowiaeatineat adhigl tempersturadvhen it is
det ecti,ng nechani,sm.accqQrdin tQ the present

i n%?ﬁl?f&%%ﬁlpme feag n@’h‘%&ﬂﬁ@silﬁ@ﬁﬁﬁdﬁ%gsﬁ%b]@ the

di g EE?QIEHSB and the back el ectrode C fornmed on the

supg rt substrate A by utilizing mcro fabrication
te¢tou3jue. As a result, the entire sound detecting
nmechani sm may be nmade quite conpact and readily

i ncor por aPaxticudadypid thievemstsuetioh wdserodhe Idtapinepes B is
Mor,eov IS capable of enduring re-flow treatnent

at fwrtagé b@lr?:?@?lagmh@ sHpPeTt substrate Avaminetheopresept intantion,

bogyd mf’c\’%pcl%n%avk(nq:% }iﬁtghesaesr?éitti%tgsc%%%% (?bttaﬂ(fed by reducing the
thickness of the diaphragm B. Since coefficients of thermal expansion
of the materials constituting the plural films or layers formed on the
support substrate A are different, the stress caused by the difference
between the coefficients of thermal expansion is exerted on the
diaphragm B in a compressing direction when the microphone is
completed. As in the present invention, the polycrystal silicon film 306
is used for the back electrode C arranged in a position corresponding to
the diaphragm B, and the back electrode C has an increased thickness
(specifically 5um to 20um), thereby to enhance the mechanical strength
of the diaphragm B as well as restrain distortion of the diaphragm B
even when a force is exerted in a direction to distort the diaphragm B
resulting ﬁ'om the internal stress. Also, the phenomenon to distort the
diaphragm B by the internal stress can be évoided even if the
diaphragm has a reduced thickness, thereby providing the microphone

of high sensitively (one example of the sound detecting mechanism).
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apparatus. [0043] Particularly, in the construction
where the diaphragmB is forned by etching the
support substrate A as in the present invention, 15
the m crophone with high sensitivity can be obtai ned
by reducing the thickness of the diaphragmB. Since
coefficjents of thermal expansion of the materials
con@ptf ting the plural filns or layers forned on the

support s rate-Aarne different, the stress caused
by the di Wééﬁ%@gﬁjﬂ}?@f]ﬂgﬂgﬁ]m coefficients of thermal
expansi onAbarexshi fich %&J@ﬁe%ﬁ%@&ﬁ%ﬂgﬁ&f h8 present
conpressing direction when the m crophone | $

conpvetidn ey ba itdpdepeatahhs folV@nt (@Rmbh&eference numbers
pol ycrystal silicon film306 is used for the back
el éqd Fgns being upedtor theccopepondnds indhe debowitignmodified

t he_di aphragm nd e back, el ectrode C_h an

| nerth @B Ry, Bave %Qﬁ SER foncbipns Asia e dpreavied cby

t 0 cebRffedie mechani cal strength 25 of the di aphragm

B as well as restrain distortion of the diaphragmB
evéDOafilen a force is exerted in a direction to distort

the diaphragm B resulting fromthe internal stress.

Al so, thellpRertbedorgoing esibndimenththe 30dphregmrSwiafer is used

o BorPh iR HraReecl. Rl 5 sfenanta M anip tormea
t he,n . D By | e qof
t hEnTHEnABR0RT ST el BbATAR B0Y ek B0 i B Fredlan
Enflidomefilis |30808 forthe@Bhidhe Ay oSRROAIPEA2. Instead, an SOI

enbodi ment, the present invention may be inplenente
as wafer ovay be usedasthe suppoet subdieate ASneudisg ghs active layer

bei,ng used for the conponents _in the follow n

odeTRed OB A xERRLSwHATe Abe Suikensemige filmet MEughey the

in a&:ﬂ@eflgfr&gﬁiag}q‘epresent the diaphragm B in the SOI wafer having
the active layer, while the monocrystal silicon film may represent the
diaphragm B in the SOI wafer having the monocrystal silicon film
formed thereon. In particular, when the diaphragm B is formed by the

- monocrystal silicon film, it is desirable that the film thickness is
selected to be within the range of 0.5um to 5um to obtain good
sensitively.
[0046] _

(2) With respect to the silicon condenser microphones utilizing
the SOI wafer as the support substrate A in which the thickness of the
back electrode C is varied, Fig. 5 shows results of calculating the
damage rate of the construction in time of manufacture. As shown in
the diagram, since the internal stress of the diaphragm B per se is
reduced when the SOI wafer is used, the bending amount of the
diaphragm B can be reduced compared with the case of using the SOI

structure wafer. Particularly, it is desirable from the viewpoint of
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enbodi nent). [0045] (1) In the forgoing enbodi nent,
the SO structure wafer is used 10 as the support
substrate A, in which the silicon oxide film302 is
formed on the nonocrystal silicon substrate 301, and
then the polycrystal silicon film303 is fornmed on
the silicon oxide film302. Instead, an SO wafer may
be Sge@nggneshanigpbyrengtibthatahe thicknrssdifthe baek electrode C
act.j e Ia er formed on an external surface of a

bui'? PEhODRIYE fiIlm Further, the 15 active |ayer may
reppgpgnt the diaphragmB in the SO wafer having the
active 1Tayer, while the nonocrystal silicon film nay

repr esent (33118 thei sepidedsteBihg n&é&a%%m"ﬁfc&fdﬁ@% RYetpP€sent
monocrystal silicon film forned thereon.

parlth‘tIull@m, thermateel foirdphrdigphiagm B b nekjhhytetdw‘&) polycrystal

cr sta silicop fil S deS|rabIethat t he
{1 PHGH aktheactiee eger@@@éhapbr%n# mnbe fermeghyaing a

( Zfﬁﬁﬂ%% éﬁ pec e 1@(8{1521@1' ﬁgéjggﬁet@mﬁ’l@fﬂ?\é% %ﬂncg 5'&%’6’]%

ut ihélaidtgs atflen ﬁ@tmy@&ﬁfdmw&égﬂbac aINRRRED oRUS EleRtScd) 1 N

whi ch the thickness of the k electrode Cis
vamedatmggﬁlns sehbws a essih fmof edeifizAly, it nidyebe pomgble to
rat e of tlﬂt nstruct|on|nt|me of manufacture. As

ShiA o b melng goi materel indinedongsten whes wing a
the dippiaom B per se is reduced when the SO wafer

'S used he bendi ng anobunt of the diaphragm B can be
refopss} conpared with the case of using the SO 30
structure wafer. Particularly, it is desirable from

t he vi enwdd) As ddscribed sdowe| tig: pEshapisedntsén &nginted hat

the hi.ckness of the back electrode C is 5mor npre.
educing (restraining) the stress acting on the diaphragm B by selecting

the thickness of the back electrode C. In addition to the construction

having the back electrode C with an increased thickness in this way, the
stress acting on the diaphragm B may also be controlled by applying
impurity diffusion to the diaphragm B. In one specific example of such
treatment, boron is introduced into the polycrystal silicon film 302
forming the diaphragm B by ion implantation technique with the energy
of 30kV and a dose of 2E16¢cm?. Heat treatment is executed at 1150°C
in a nitrogen atmosphere for eight hours as an activated heat treatment,
thereby to form the diaphragm B having a compressed stress.
Therefore, by combination of the film thickness ratio between the silicon
oxide film and the silicon nitride film acting as the stop layer for silicon
etching by the alkali etching liquid with impurity diffusion as well as
the thickness of the back electrode, the tension of the diaphragm B ie
synthetically controlled to balance the stress acting on the diaphragm B
with the tension, which can release the tension acting on the diaphragm

. B and form the diaphragm B on which the necessary tension is exerted.

17



[00471 (3) In the sound detecting nmechani sm accordi ng

to the present 5 invention, the material for the

di aphragm B is not limted to polycrystal silicon or

the active layer. The di aphragm B may be fornmed using

a filmhaving conductivity such as a netal film or a
construction including a filmhaving conductivity

| aP¥42led on an electrical insulating fil msuch as a

resin fi I@I ecjfically, i%qmay be possible to 10 use
a hi gh mefYi gsﬁ_ OrROSﬁJé%i%F? T 38 ipde iR ted sttt owkn
tjﬁ'esﬂgpgiéteér']{t?ﬂsﬂ‘agé %&%ngﬁgﬁltgﬁ%%gg g?ﬁ?na ?%ﬁ%r%tﬁgg ma(‘a% ¥Rism. The

I nvention ]

(r eatdg@btd@rciRFuBELBES tRESAVEt Y ridtforfl cﬁm&:pﬁgffhﬁcé?éetween
sel ecti ng 15 the thickness of the back el ectrode C.

| n thediiaploragro B hunddbestacke] ednodadi ingo ehetiiasignals for

el ectirode @ﬁ"bt h an increased thickness in this_ way,.
t h@UIRYL o With the gongirusiion hapinasisiBandptegratedeircuit, a

| irpoubap g it
i ARhP ShE S ARENNS By b Ribdedirat 2R pleralid circuit
di apt e’ . _

S oo e STt O ALY T oLy St

i mbetween tloe di sz 8, whe hackelenesdy C aid Bokintegeated
dose of 2 &glm 2. Heat treatment is executed at 1150C
i n CHCRIt r % hifsepsiznetion, thergig nagieed tesfonm an electric

i , h f he ., .
ai Sttt SR bR oRE or she Bkedbr daveiiing SRuptionsgr
o PREASHARE Btnd 2, (e Hopbr FREE Sl WEHAIPT into

acelenriasigrisds fooputmter This cah hgmiz€thdisie dHthkRvice and
al kali_etching liquid with inpurity diffusion as well
as Simapkify theronsizuetion péilizing the ecunddetedting meebanism

of ;the dj.aphragm B is nthetically controlled to
balhgﬁgkgt aE"t"?‘&%n%Itft ‘?ff%’ed?ire%%t la?"éaﬁlrﬂélgm B with the
tension, which can rel ease the tension acting on the

di aphragm
INDUSTRIAL UTILITY

[0050]

According to the present invention, it is possible to provide a
sound detecting mechanism which forms a diaphragm with a required
thickness by thickness control and yet restrains distortion of the
diaphragm to provide high sensitivity. This sound detecting
mechanism may also be used as a sensor responsive to variations in

aerial vibration and air pressure, besides a microphone.

BRIEF DESCRIPTION OF THE DRAWINGS
[0051] |
[Fig. 11 A sectional view of a condenser microphone.
[Fig. 2] Views consecutively showing steps for manufacturing

the condenser microphone.

18



30 B and formthe di aphragm B on which the necessary

tension is exerted. 17 [0049] (5) It is also possible

to forman integrated circuit on the support

substrate A constituting the sound detecting

mechaniFsgn] THiewsconsegitivtlyghevingsieaps farmenufaasuing the condenser
onvert variations of capacitance between 5 the
PBPhragm B and the back el ectrode Cinto electric

si gnal such

an”t neoir a of WA pretrbdt R SRR GHEGL T, 09500 o)
thicknde oﬁ@nmmﬂrouemhd mhammfsgrdmge@fmaﬂuagm t hrough a

bonding wire or the like thereby to electrically

conne c[ ig. hét hemaphithpresingsionabawBg a ielatioaghip betwieen tikkness of
h b*@%@ ﬁ%& rated 1Q circuit. Wth this construction,
the ba rgtg Of A SHHCMEe| ectric circuit on the

E’QLQEﬁ?‘agE@Erbe FioldlGich) 815 e BORN BALRS NAGHAENS ©f

electrode Cinto electric S|gnals for output. This

can minimze the size of the device and sinplify the
DESCRIBASON (¥t THE REFHRENGE)SIGNS sound det ecting nechani sm

15 having the arrangenent of the present invention.
[0052] | NDUSTRI AL UTI LI TY [00501 According to the present

I nvent4ypn, ohﬁcr@&ﬁ%ﬂq%sﬁﬁst%gv' de a 20 sound

det ect’i ng nec orns a diaphragmwith a
requi rpd thiifkiassdedimt hi ckness control and yet
restrains distortion of the diaphragmto provide high
sensitﬂﬁity.pmhhgmsbmmmmdetecting nmechani sm may al so
be used as a sensor responsive to variations in

aeri alAvi br afFRIPTEHPSERE pressure, besides a

m cr o@one. aapErRl EF DESCRI PTI ON OF THE DRAW NGS

micro

agm
C back electrode
Ca perforations
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[00511 [Fig. 1] A sectional view of a condenser

m crophone. [Fig. 21 Views consecutively show ng steps

for manufacturing 30 the condenser m crophone. 18

[Fig. 3] Views consecutively showi ng steps for
CLAIM@nuf acturing the condenser microphone. [Fig. 4] A

graphi c presentation show ng a rel ati onshi p between

t hi ckness of a back el ectrode and anount of bendi ng of

a di apfr, Fi. d. A graphi c. presentation,show.ng a
0 Per'a PR B ciskl mibens AR R SRR RleeRfaR dnthBde
capacifh @n 3Bt Bivehil o GTh&IEeMESIes IS5 Back@lechodEfnfal
vi ew of a conventional condenser m crophone.
perfordDiaSCRIcFETh GiraSpontlity REEERENGR!cSIaGNhd @B&Af tBOdlectrodes is a
. nonocrystal silicon substrate 302 silicon oxide fjilm
diaphragym, ghigragicrized o thay the diaphragns ipmernted @ndhe sybstrapy while the back

' r . C bagk el ect r,qd erforations . Al NB
etctrolf RO R P oo rois TR Tt nPFHR PR R fo b Srca by
the suttrfe! he B8k dQBLGeifg FGRRAVY Ry cRR AR sHEASH Hin€td Wum in

whi ch one of the el ectrodes i s a back el ectrode
thickndser mi ng perforations therein corresponding to

acoustic holes and the other of the electrodes is a

di aphragm characterized in that the diaphragmis

i2] mount eﬁ s&ﬂldtcg%céﬁ’lgbr%teéh%%mm@sl clla%ntecrl] th 8@1&5 1 characterized in that

the substrate comprises a support substrate having a monocrystal silicon substrate
acting as the base thereof, and that a silicon substrate of (100) orientation is used as the

monocrystal silicon substrate.

[3] A sound detecting mechanism as claimed in Claim 1 characterized in that

impurity diffusion treatment is executed on the diaphragm.

4] A sound detecting mechanism as claimed in Claim 1 characterized in that
the substrate comprises a support substrate having a monocrystal silicon substrate

acting as the base thereof, and that the support substrate consists of an SOI wafer.

[5] A sound detecting mechanism as claimed in Claim 4 characterized in that

the SOI wafer has an active layer used as the diaphragm.

[6] A sound detecting mechanism as claimed in Claim 4 characterized in that the

diaphragm is formed of monocrystal silicon of 0.5um to Sum in thickness.

7] A sound detecting mechanism as claimed in Claim 1 characterized in that the
‘substrate consists of an SOI structure wafer including a silicon oxide film or a silicon nitride

film formed on a monocrystal silicon substrate and a polycrystal silicon film formed on
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el ectrode is nmounted in a position opposed to the

di aphragm across a void to be supported by the
substrate, the back el ectrode being fornmed by

pol ycrystal silicon of 5Smto 20min thickness. [2] A
sound detecting mechanismas claimed in aim1

char ay t hat substrate conprises a
ﬂwSﬂgﬂﬁﬁﬁé??@Hﬁ§gpéﬂgoﬁéypﬂ6ggnnnnocrystaI silicon

substrate acting as the base thereof, and that a

silicon substrate of (100) orientation is used as the
[8] nonocrXsb@ld didctif® heShddSdnk 8 Saintedlin AISRUNEhFREGHAHN 'i‘xgthat the

mechanismas clainmed in Caim1l characterized in that
polycrysiplusilidoy fdinftbusédoom the S&ilsentturswetce uised ag thet digphragm.

di aphragm [4] A sound detecting nmechani smas cl ai ned

in Caim1l characterized in that the substrate

h |
91 SPPE RS RIEEE meBREh AL R AL A PGB in o e
- dlaphr&%ﬂ‘is foRBeEHPRAY dry S doRld? 00RRSioSs on A thRRnRY waf er.

A sound detectlng mechanismas clainmed in Cdaimi4
characterlzed in that the SO wafer has an active
| ayer used as the diaphragm [6] A sound detecting
mechanismas clainmed in Caim4 characterized in that
the diaphragmis fornmed of nonocrystal silicon of
0.5mto 5gmin thickness. [7] A sound detecting
mechanismas claimed in Claim1 characterized in that
the substrate consists of an SO structure wafer
including a silicon oxide filmor a silicon nitride
filmformed on a nonocrystal silicon substrate and a
pol ycrystal silicon filmformed on 20 the silicon
oxide filmor the silicon nitride film [8] A sound
detecting nechanismas clainmed in Caim?7
characterized in that the polycrystal silicon film
formed on the SO structure wafer is used as the
di aphragm [9] A sound detecting nmechani smas cl ai ned
in Claim7 characterized in that the diaphragmis
formed of polycrystal silicon of 0.5mto 5min
t hi ckness. 21
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