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SPECI FI CATI ON SOUND DETECTI NG MECHANI SM 5 TECHNI CAL
FI ELD [0001] The present invention relates to a sound
det ecti ng nmechani sm conprising a pair of el ectrodes
form ng a capacitor on a substrate, in which one of
the el ectrodes is a back el ectrode formng
perforations 10 therein corresponding to acoustic
hoBBECGINACATION her of the el ectrodes is a di aphragm
BACKGROUND ART [0002] 15 Conventionally, condenser

- m crophones are frequently used in nobile phones, for

ex mhﬁ tI*Ri‘ [ of condenser
m gr op ]c:))n]gg 'S @%%%@%ISQE Thi s condenser

nm crophone conprises a netal capsule 100 including a
plurality of perforations "h" corresponding to
actBCHNIGALeEIEDDPned therein, a fixed el ectrode 300

-and 20_a di aphragm 500 provi ded inside the capsule to

be Q?f%a)sed to each other wth a spacer 400

t herebetwyeen to maintain a predeterm ned,gap. a .
subst r at d B0 P PRI RGP efas o6 aopas diting peshanism
t heork i j t;
100 ARSI oty e S o aCiRE b A e BRE, in
suwhidladee 60the dlbttrodds & 4 hpek olecthrodddogningperforitivis,

25 a high voita%e is applied to a dielectric nmateri al )
f otheeeinopprrespomidieg to acawticdidesend shetheripfiherelgetirodes is
5_00dto be heated to generate electric polarization

arf HRIHE8E an el ectret nembrane all owing a resi dual

el ectric charge to remain on a surface thereof (an

el ectret nmenbrane 510 is forned in a di aphragm body

5ZBAGEIBGROMUNEX ARTor conductive fil m 30 which
constitutes the diaphragm500 in Fig. 6), thereby to
prl®P08k a 1 construction that requires no bias
vol t age. . When

pressur ngpgﬁ%{igg 3|7 ’g“e’g@gﬁ%nerslggﬂéoibgﬁlﬁ%%&%@génﬁgglggd in
mobile phones, for example. A typical construction of condenser
microphones is shown in Fig. 6. This condenser microphone comprises

_.a metal capsule 100'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 membrané 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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di aphragm 500 and the fixed el ectrode 300 is changed
to vary capacitance. The variation of capacitance is
out putted through the 5 i npedance converting el ement
700. [0003] Another conventional sound detecting
mechani sm has the follow ng construction. This sound
det ecti ng nechani sm conprises a substrate (110)
coosnigtiudticigtimtdiegphres i g valtagdst Waledr {heOhphPagm 500is
constituting a back face plate (103) (corresponding to
t heibatdd ey seundpressore signaps eSagoundyadistange bejorden the

T aet e, ST RaR Elaraads SALR el o,

h .t '
¢ nenact(aERL TOFhe vRbfifion dreapiRRRAE & ddpRleACiH-g R the
t hirgeatee cdhiyeFtidd eRingditEDOTASK (112) is 15 formed on

each of the substrates (108) and (109), the substrates
~arW008leated with an alkali etching liquid thereby to

bt ai dj aph (101 he, back fac.
(203) " NRothgp@raRkionat sOpRAdsiqras mrehagR b B
' h i . . .
| LRARE A6h ubioh. PTRE! S AP AL oh QbR S mpriges a
hygliiftater(l Copsdrbtituting 4 dRpheekm2éhd aGebetAte (1093)

acting as an etching nmask, thereby to forma void

| ageerstit(tiog)a hadefeapdate (DO8Y(remesponflong txiredhark ¢lhetrode

ref ecence nunbers are oted fromthe cited
do‘éfLPﬁP@rﬂlfe‘fﬂFfa@éfﬁPﬁBBbLh?gﬁtsu strapsoabrisg sppesisposed through

o fifenilf 165, 8644 o SBRRRRLE Byt gl s
| NYEAEED Cht. PRABLENE QuBr 6L VESR) B TidFad INEDIPce plate is

[0004] In order 'to increase output (1nprove
s egroiumnidviotobtainf a tdesirdd thivhkwess.i offter anctelpingneask (ML) is
in Fig. 6, it is required to increase t

| o e doet s A e LD et (108% Bec dstratepare

di t% Iaq{e%gvr\ﬁtiogn aiknali etching liquid thereby to obtain the diaphragm

(101) ahd 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 (108) 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 [0035], 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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t
- board, for exanple. The m crophone,

order to increase the capacitance, an area of
superinposition of the fixed electrode 300 and the

di aphragm 500 shoul d be increased. Alternatively, it

will be effective to reduce the gap between the fixed

5 el ectrode 300 and the di aphragm 500. However,
an.increase in the area of superinposition of the

f i sagwhotiaace betieed0 thafided lekectitaleByand 50O dispHrdghesd®). In
to enl argement of the m crophone per se. On the

ot Pidteritg Ancreage the cappritanse: A8 Arpa ol REPQIRBPpHiaay offde fixed

no t e .ds.a limtation.hn.reducing the
ai SES B8 00 ndf i wePrRae A G b E S e
di ARRFRATVAY it 00D drhkishe td RELRLGRE 8 HRWEEASAE fixed
m crophones ™ often utilize a high polyneric organic
sudlstiande 390cndtherdiRphFhgrarfN(Et ¥ dweeerPaanbansy inghe
the like in order to produce a_ permanent electric
poREad ofuperimmrition ofithe Hzrd teairedeg3dand shaidigphragm

0 ri r I ¢ supstance, h oar eat resistanc
bt RiguTa SEO0R i SR RRER 07 BB B raptoRe recae: | [ the

. ; . .

| oBher Han'dCid tRVedARAL hﬁ‘@ﬁ% ﬁm%%ﬁreggg) glrogtl’éd ggﬁﬁadtthere
beisg Mantatéord Iroveducted the disthace beftinetheofixdd€lectrode 300

printed board or the [ike. 20 [00061 In view of the
abovd theydiapdgeghd@0.i n Pat ent Docunent 1, it is

'gﬁ@@ﬁiﬁxabl e to enploy a construction including a back

de and a diaphragmforned on a silicon

subst rat a1fy oib S1Q@efAN6hABREA I GEHRL A oot A% high

det ecti ng méchani sm having s ction Ts

c opgigeieritorgaticy@ibstan €@l g PEFE(H80£) Rehylens Bropileve)
by reducing the distance between the back el ectrode

an thedilge apbrdeyrte produtea perimenent ehetris wolanizatinter gohe

Al SR AL L SOULLL0D, . BL2 BUZBLY o
o SO o 15 L ADNCAUM B LAOIE Bt B e

te:]defh‘;eﬁlﬂ)cvtr( Eﬁeégigﬂngfn\ﬁ’fﬁéﬁéh fRfieted ondi bhinted bohRl, FOPExHhple.
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, itis
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 undergo re-flow treatment while 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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the diaphragm As a result, it is difficult to obtain
a required thickness for the diaphragm [0007] In
consi dering control of the thickness of the di aphragm
here, it 5 is effective to utilize an SO wafer to

i mprove the controllability of the thickness of the
di aphragmin the process of form ng the di aphragm by

. et the digphbagmi | iAsonreullstit & ifficulh to obtainkearéquatreahthigkness

I_iﬂgia More particularly, according to this nethod,
ithe dizphpagae filmof the SO wafer can be
ut@g’oﬁ, d as a stop layer for etching with the al kali

E 10 liquid, thereby to control the thickness of
the di ap!ﬂﬁ%@ﬁ%ﬂ)ﬁnﬁ%’ RBEFIOf LHE thickhedGSthetiad Hr@%rh'ﬁéﬁ'e it
| ayer of the SO wafer. [0008] As a different
t oistdffectilvete utilize an SOdoeafen lﬁb ¢émipoovd tHd emmtrolidisitieaadf the
of using the SQ wafer, an SO structure wafer_i

- whithipkngssiof She diaphyagae in therpsecess pf %mmgtthrad?ééuphmam by

PO A o A
po]i)aﬁlc%ll‘éﬂ? églﬁcf)?((l:lgl%q h?s’;{ﬂeﬂg&&, t it Hkﬂil’e AR of the SOI

ycrysta e et ching stop

| awefer cdhtie titilizedak asitop CIijclir&o!\@ftﬂﬁng ivithehe I@iﬁﬁall etching
possi ble to stop etching with the etching stop |ayer

thegieby do wontrot thye thigknesssofdherdiaphragmiyeselecting the
al kal.i etching |i enhance the ‘
e PSR BF PR g laber PhIAROLS R ne.di aphr agm
g] However, in the nethod utilizing the SO wafer
or the nmethod wutilizing the SO structure wafer, the

sound defect diffprsREhihedtd dise abovs; i€y @ncbivtabltortilize,
a pI urality of materials (filns or layers) |amnated

onngaaskofypsting the SQlowmatert anPQlsstauptare wafhn én whtich eilicon

rel ati Iyth L mcnbeforrred with hi
A RIS i IB%P%P% qgrpad on Hhe E%wcwgstgf%wm

i L OISR A B B e
bejtekiey il thetdIRAlietAdinglliddial 888 pekpefsialBilRontih €ormed
plurality of materials |am nated on the
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]
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 relatively thin
diaphragm 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
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4 monocrystal silicon, which mght lead to a
di sadvant age of deteriorating the vibration
characteristic to hanper vibrations faithful to sound
pressure signals when the di aphragm contacts the back
el ectrode or even when the di aphragm does not contact
the back electrode. 5 [00101 The object of the present

i nienbeystalssiticomprelictenhtdtad hak disadwsantage obdefferiorating

sound detecting nmechani sm having a diaphragmw th

; cthn yibaatian chatactenstie fy bremes Vabratias fridiylto sound

IR PR e R b LRGP EIR b Bt o

[ OeH whig thie rhcﬁépl‘ittﬁgn@‘ab@é gﬁf E&ltfaﬁﬁﬁh% Badd eRcBoHRd

det ecting nechani sm™ according to the present

I np0A10]on lies in conprising a pair of electrodes 15

form ng a_capacitor_on a substrate in which_ one of the

el ect r odde abjectinfdhe presantdasendeniintp peavide atrabignal
therein corrgespondi t,0 acoustic .hol,es.and i.he ot her .
of CRIFSHIOn 25 Gortind detar g michanipB having atiapbrag with
di QP&?&%Q’& !tﬁic!EﬁHé’éEﬁ't khBS SHRPHI Alf é\(f‘fésgraliﬁﬁm%:’éﬁkortion
el ectfode is nounted in a position ogpose to the

di efftheatiaphedgn o dexRiahigh Sas2visypported by the
substrate, the back el ectrode being forned by
pol ycrystal silicon of 5Gmto 20min thickness. [0012]

cHEANEH AR SaL VNG REEBROALEN C1  on where &
rio@t_lil]’el y thin diaphragmis formed by etching the
substrate having an etching stop |ayer formed thereon,

for exanmhe.firs€¢Baradenstic $dtass of alsad étérting mechanism

di fference of coefficients of thermal expansion

beragerding tpltheagiresentonventienilwssnfeompnging kepair ofietagtrodes

Stpprslaver, Lhe & aphragm and they | ke, S etiod i o
back electrode forming perforations therein corresponding to acoustic
holes and the other of the electrodes is a diaphragm, wherein the
diaphragm ié mounted on the substrate while the back electrode is
mounted in a posifion opposed to the diaphragm across a void to be
supported by the substrate, the back electrode being formed by

' polyérystal silicon of 5um 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 stress 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
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30 of the back electrode formed in the position

opposed to the diaphragmis 5 selected to be a
relatively |arge value, between SSmto 20m thereby to
enhance the mechani cal strength of the di aphragm and
restrain distortion of the di aphragm caused by the
internal stress. Therefore, this wll not cause any

di sdastedttade & rdbativily ldrgohshgnbebmteachgmt e (uhaidiereby to
el ectrode_or the like. In the m crophone shown in_Fig.

1 @sh@c%@@énﬁiltaréeﬂﬁtrwﬁh?ﬁ tb@étaﬁé?%grwaﬁl IIBéFrari]n

Ca ' t | ti tal

CiEkae dthrfap g oatsed by obF iftamnh et Ak tore,
t hiigkRaaS ffcalibe aﬁ?‘iili% é‘dﬁ&zl&ﬁg@ eh&t fie &i‘ibb?éhgﬂﬁrt%%a&ﬁ the

t he back el ectrode sel eCted to be wthin a range

of béck ¢lectrode b thedikeai n the vbiengihvgeldhoamimFinfl 4dhe
di aphragm B to 3mor |l ess while the thickness of the

bathecHiecemssoiction Gee Hest Matle Bomeansting Out therdgaeption for
15mto 20m t train t bendi . t of ]

di AT gheR sp e Riniegs of Thpfftoh ot MFREeT 1o g4, phe
C¥HiBEAEE! T the bhER I AR thilneSOBPHIGAIORChHRHe) i

di spenses with an electret l'ayer and 1I's capa

engilédtad tb be Wwighin 4 Rahkeef 5iint & 100w thresirafinthebeinding
mounted on a printed board. As a result, even if the

di ziphnatef thesdapheagndd to Bpine kn éess volyile bt tlyickgess of the
Rl FhE SR A b ERRSR g ot 1
di . . g
AR TR en I ARLERRSHBL SR cSER Bl drdeas

- segithiey] the diteaitallcBapicteAEHE fatukrd progdes the t | Ne

of re-flowtreatment can be provided. In particular,
t henstnetiondhiad dispeineee withe antalednetslayerf anfés bapible of

| de j | dto h latively |
VAR EhE BRE: B UEe el TR EN FeH Y AReh AT

T

onance e co

aphi St dsa b é&n%ﬁgﬁ@é‘rh%ﬁhnbl‘@c&ﬁﬂtﬁm&ﬁﬁopéelé&ﬁl fi6Kthickness
el ectrode.  [00131 The second characteristic feature
ofoftthe heckredededds; the phenemieanh dias disiorhsihetdapheagm by
present inyention |ies int(fat tﬂe substrat e, .
the internal stress can be avoided and the socund detecting mechanism
having high sensitivity and capable of enduring the heat in time of
re-flow treatment can be provided. In particular, the construction
where the thickness of the back electrode is selected to have a relatively
large value as in the present invention may also provide an effect that a
frequency characteristic such as resonance frequency can be controlled
by appropriately selecting the thickness of the back electrode.
[0013]
The second characteristic feature of the sound detecting
mechanism according to the present invention lies 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)
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conprises a support substrate having a nonocryst al
silicon substrate 30 acting as the base thereof, and
that a silicon substrate of (100) 6 orientation is
used as the nonocrystal silicon substrate. [00141

[ Function and Effect] According to the above-noted
construction, it is possible to 5 pronote etching
setietiatBinyisiused abi theahbnocrgbtdl kélicn atliséédten pecul i ar
to the nonocrystal silicon substrate of (100)

or i0ddht i on which allows for fine etching faithful

to an et . attgvﬁg,gﬁ; a result, arequired
shapi ng 9t [0015] 10 The third
charact e[&c%ﬂ(ﬁn% e LML ﬁbtgil h%@&'ﬂ@%ﬁ@fbﬁciﬂ #3%ossible to

mechani smaccordi ng t present invenfion’lies in

t hptondGewttling sdlddtiiglpin hrcﬁlaetdtfimt ofithe @¥ReithEion pectligr to
di aphragm [0016] [Function and Effect] 15 According
t othehmonpevstal sikebrcomatraietdf dh00) empentatipnd wlidk ablaws for

cofie? Bpeine TR EId0 5 CehintpasAmg R ARdeF Bk hapduired

thgé}{a{é)%%yggc 55‘&'@&[11 f t he di aphragm by controlling

resu t a distortion of the diaphragm
cgoohns] effici ently elimnated. In particular, in this
construction, an effect is 20 produced that a
di storti E‘hedhntc}@amgtﬂmﬂgnﬁeamebﬁ thesobed detédtingent |y
el i m nat ed nbi na ion of the thickpess t he
d| REFRaRiy %IPO? KiTesN o VEREOB A148 lé‘lti‘@ttﬂ%’@élmty

OBl g é&#éhﬁls%k?ecﬁ%f&h hLfid gAY of Lhe sound

chani'sm accor o] resent
I rmgmg] on lies in that the substrate conprises a
support substrate having a nonocrystal silicon
subst r at Fundtiamand $ffeeé] base thereof, and that the
support iubst rate consjsts of _an
ccording to the above-noted construction, impurity diffusion
treatment is executed on the diaphragm thereby to control the stress of
the diaphragm and further control the tension of the diaphragm by
controlling the stress. As a result, a distortion of the diaphragm can be
efficiently eliminated. In particular, in this 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]
The fourth characteristic feature of the sound detecting

mechanism according to the present invention lies 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.
[0018]
[Funetion and Eﬂ‘ec_t]
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SO wafer. [0018] 30 [Function and Effect] 7

According to the above-noted construction, a built-in
oxide film formed on the SO wafer can be utilized as

a stop layer for etching with an alkali etching
solution by treatnent executed on the SO wafer.

Al'so, it is possible to use a filmalready fornmed on

the SO Jeterding to ke abdveaphtaigronstruct®ng aﬁ:ﬂwltymf cmi&e @ilm

filmas the diiaphragm As a result, the SO waf
hafprmed: e threeOd sealpr pan heatﬂémbasr B FtRRulayge rf%emhsng with

d di | d h d d
use & ankd PERAha SRR BF ot nR SReded b AR S0 meten
t hﬁls%omg k3l fd"ﬁselg fﬂﬁf?ﬁ 95 6h ‘ﬂ?e 'S‘@)It\bﬁfer as the

present invention [fes in e SO wa has an
actliaphrhginesr wsed nawly farntkdfibn agntheldi@ghdagdrhlndlsizoresult,

and Effect] According to the above-noted construction,

t hichea2Ol veafl erayéwngl@leamcgawyffﬂmh‘e@dytfh@n@uhemp@rls used

IS, us as the diaphra dis enses Wi th

| Pioendily Ty et e e thigd mEhaBEIRSS TN e
oqmq ?et ecting nechani smcan be readily provi ded

Wi

formng a new filmrepresenting the

di aphr agThe[f0f0R thar&@eribic Séatihe ohehiasdaid déicetihgat ure
of the sound detect iogtgx mechani sm according to the
priosehanism aetording tochei presénit invieationi ligshimaidratitbe SOI wafer

faormed of  .nonocryst S on,of 0.5mto 5min
tﬁﬁ‘ﬁ%% tive 1“593539[%{%‘1%‘?1"953%‘% Effect] According

tQ[GbES] above-noted construction, a relatively thin

[Function and Effect]

According to the above-noted construction, the active layer
already formed on the SOI wafer is used 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]

The sixth characteristic feature of the sound detecting
mechanism according to the present invention lies in that the
diaphragm is formed of monocrystal silicon of 0.5pym to 5um in
thickness.

[0022]

[Function and Effect]

According to the above-noted construction, a relatively thin
diaphragm having the thickness of 0.5um to S5um is 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
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di aphragm havi ng the thickness of 0.5mto 5mis forned
by using the nonocrystal silicon based on the _
techni que established for manufacturing an integrated

~circuit, thereby to allow the diaphragmto 30 be

vi brated in good response to sound pressure signals.
As a result, the 8 sound detecting nechani sm havi ng

- hi ghurskdstectingtiyedctmmismviaiddg higk@alditivity is erevided.

characteristic feature of the sound detecting
mekW28l sm according to the present invention lies in

2? Fuct ur QHERIPR I EpEHER @ﬂ%l%fq%%ﬁ%%ﬁ%ﬁ?eg%“?ﬁ Fierting
51 e AR S8R el B 10 SR A HRROS 4t A L 0B port

strate icon fi

t heulsdtl-ateqaneisitslof 4h Ismoﬂ:trﬁéwre svafet diclading 4l Sllfcbhmxide
[0024] 10 [Function and Effect] According to the

' abﬁll@-oﬁ@t giticen pitridecfila formed phea mevecKyiséalesiltipen substrate

rys lLicon film.is f ato face,of
%Xi Al m’yaial& Sot Gt pined ofitpe Shictn Sfaddimrine
(gbe ];[Hnocryst al silicon substrate, the
|con OXI Imor the silicon nitride filmcan be
usﬁ)@g@ the 15 etching stop |ayer when the pol ycrystal
silicon filmor any filmfornmed on an external
surface {Fﬂendmn aBdeffec@bI as the di aphragm by etching

t he nono SI| result, the_diaphrag
Ry read'rAr 9% £ the E%ﬁ‘eaom w&@y«w %F@%F‘?‘%‘%ﬁ@ the

f Lﬁ;ﬁ%{;{g}sféﬁ%@ﬁ on hﬂﬁrlg?glﬁ{lg% Bfl%vfo(gl %ye osfﬁ:#@%lhcon oxide film

"ng nec anism o Sensi

- pasrt iedifiton hitridtefikA f61aRed bH&he Qﬁo §tal BRI @nhaRMsRee,

is formed by the polycrystal silicon ornmed on an
outther siliegre pxidedilnt be thos sidieoninitride filint dant beeused as the

BB E(OP e PLBondhp gobestyBhal SLROTay o pay il formed
o1 b SRR PSR LT, 'sa%om@egfas A Y

Icon an outer Si

a Stﬂh%%ﬁoﬂ&éﬁjrsta{l slicoh. C UL @8 SISt HE dlﬁfshk@éln%ﬂ? edadiYy have a

the coefficients of thermal expansion of
reduced thickness by selecting the film thickness, thereby to provide the

sound detecting mechanism of high sensitivity. In particular,in the
construction where the diaphragm is formed by the polycrystal silicon
formed on an outer layer than the oxide silicon with the monocrystal
silicon substrate being the base while the back electrode is formed by |
the polycrystal silicon having a sacrificial layer consisting of oxide
silicon disposed in an outer side of the diaphragm, stress acts in a
.compressing direction caused by the coefficients of thermal expansion of
the films other than the 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
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copalyenystalagnlican filra fotreed onythie,S0

the filnms other than the polycrystal silicon film
formng the diaphragm wth the reference to the
coefficient of thermal expansion of the back

el ectrode (polycrystal silicon). Since the silicon
nitride filmhas a property of exerting the stress in
a stretching direction, an effect can be 30 provided

t othad dtesdsainethiehensireesingalitéctihnoand tlee diraphirathe dyetching
bal ancing, 9 the stress in the conpressing direction
andireetéorsby derning thessibeorenitmidedfilngi r ection by forning
t@gbhl con nitride film [0025] The eighth

c rO eristic feature of the sound detecting 5

mechani s : j : i [ j N

that 1 he TPsrgat derpliiieh SpER of Ak b,

stin¢chami@nm\asiding tested Bestiecinventiphrlégnin {Ha02Zh¢

[ Function and Effect] 10 According to the above-noted
gstrugtunec\mfer ii$ psed as the

used as the diaphragm the diaphragm can be forned

u§$ﬁ§%¥%%ﬁﬁiln1forned on the SO structure wafer

Wi formng a special film As a result, the

processing steps in manufacture are reduced thereby

to readi [Bu#itiH ged HfRcgpund detecti ng nmechani sm 15
[ 00271 The ninth characteristic feature of the sound

det ect i ndccordithgto the abeor-doted donstiwetionesiage the polycrystal
i nyenti l.ies in that..the diaphr is forned t he
po?IﬁE?I}/giFfHPSéﬁsPii@éﬁ fdigplyagr, iAvhragm cae P%@le%

[ Q02 £ f epk] i . .
LBk thf SRR HHd SOT st rAfen VihOft forming o
di FRAAFNNAVADE ragile] fid MRlc¥sdR ktegsinChBAGSacErd dre

the polycrystal silicon based on the technique
estedbkéed hleerebyrto readilpprovideghe sbegd ateberting mechanism.
[0027]

The ninth characteristic feature of the sound detecting
mechanism according to the present invention lies in that the
diaphragm is formed by the polycrystal silicon of 0.5ym to S5pym in
thickness.

[0028] -

[Function and Effect] _

According to the above-noted construction, it is 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 is realized.

BEST MODE FOR CARRYING OUT THE INVENTION
[0029]

An embodiment of the present invention will be described
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25 circuits. As a result, the sound detecting

mechani sm having high sensitivity is realized. BEST
MODE FOR CARRYI NG OUT THE | NVENTI ON [0029] 30 An
enbodi nent of the present invention will be described
10 hereinafter with reference to the drawings. Fig. 1
is a sectional view of a silicon condenser m crophone
( shepehyaftaf withatféenas ta the drawhyse herei nafter)
exenpl i f%l ng. a sound detecting_nechani smof the

pr esent igelnisi D pectivmal view opasilicon eondsnpermigrophone

RRbly felBiah 3 e it Rhe e TR At LR iR ng A spgmd
&E@ngg m%%lgn%ﬁﬁtf%ﬁ%g r aeinfb ﬁ%mwcrwﬁg a.!lmfdﬂuoa%n

a sacri 'ayer nmade o I'con

(ﬁ@% ikdena (&b pENt saubdtiaite Ahevingel besnoftmendigptulaghiedd, a
and e back electrode Cto act as spacer D..This

m dinpphagre Bulandvasbacﬂeelap‘apﬂe Agforredmble smpqré@ktbstrate A
ctr nct nasac acitaq ich is US
rma ré@myéﬁqoh Sgﬁ IBlﬂla@%er"’}rﬁf f 5aer Fla\@’i mage of 81rhcon

-soun§ B SR0 Wk sgeﬁob%@?f@ﬁﬁlé%%% BTt byck

| NelbétrsdeCCHoQ @R&spasr B, STifls @licPoponeGilBives thd Biapheagm
side 5.5mmin | ength and around 600min thickness.

Trﬁ a@tldat}]ﬁlerlwg:k] eBetttaedeaCsuozfenotloa agueatmcitior hwbich &si uied to
‘gmﬂlnlen and, ar oun 2m|nth|tkess 'égebck
eI @qtn«;agyéa §9Uu4 VB%W%HI%St CBPaCIE%‘F%? EaRbaeyor ¥

2 SaFRPlT BRI Bty el 0 R g

1,fobBe] 20 thickness of part of the filnms or layers is
shown i n an exaggerated way. [00311 The mi crophone
i ncl udesThn s8Pbost substrate Aviri éhishaidroghene bas acore of a

oxide film 302 and_a polycrystal silicon film 303,
f ciavage avith opg ﬁldes,%énﬁ@emdﬁngﬂeaﬁé Fsenyd 690um 1 gluﬁkness

Suﬁicfe d%p%rg : BRhsa 5OR Y gq%%%e %th 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 10um 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 SOI structure wafer having a
silicon oxide film 302 and a polycrystal silicon film 303 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 306. The top polycrystal silicon film 306
undergoes etching to form the back electrode C and the 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 303 to form an acoustic opening E. The

11




10

15

20

25

30

25 the SO structure wafer are forned a sacrificial

| ayer 305 and a polycrystal silicon film306. The top
pol ycrystal silicon film 306 undergoes etching to
formthe back electrode C and the plurality of
perforations Ca. Further, etching is executed on a

portion extending fromthe back surface of the

nodiaphysgial B $6 foreos sybisé pelyery3Aal sihicon Gitm3¥03 Beposed to the
polycrystal silicon film303 to forman acoustic

opeertion . thvrae:oum;c drepimgdinamsl further teisagrificial layer 305

| I il 3
:°° ul ke pictiing S0arInG T oid aaed & hatgEop Be diRphtqedd B and
R e L

S pREBferRaifink At R@eberi PRersd @orfibas of theadiaiphPad@sB after the
remai ni ng at outer peripheral portions of the

di dﬁphn@ mBeps for mtahafacéuumme 18iezpphéng will be described

nuf I ng e m cr,0 ' scri.b based
0 o’ {gé) tba@lrglz 233 lgﬁ-g’iﬂ%g{?qgh ﬁabu
£Opﬁ 0032] Step (a): The si I icon oxide filns 302
' ?of 0.8min thickness 10 are fornmed by thernal

ox. dat i OBtapch)t Mhe RioRr 9488 fi1eis| I020i0L) 61508004 @f thidthess
in thickness are fornmed by LP-CVD (Low Pressure

Chaai formeddpother Dep ozidation ané theipglrerystabpipizontfdms 303 of
surfaces, of the nonocrystal _si ubstr at 301

%1951 18t h@i@&ﬁﬁ @ﬁe EFHW‘?%‘E’& L(R‘ipm &%W?reéwm Choai 57&1301"

rt t D

S PR PRAl G PREAIE Sudaf Jﬁ%?%krﬁ&lﬁ%‘%s%?%wn
| NMBREIAB8 ,3ot1h;ff (W)) SidMekionchaahera thckidds dflemomﬂ thereby
the construction shown in step (a) above. Instead, an
S@o fermubiesumpeet subsipgteht ropedentingtthelSQI striicaoe wafer.

nitride film(Si3N4) is formed on the nonocrystal
sil0P88h substrate 301 and the polycrystal 20 silicon

i 11 do PEFROBERE R pihseRRiAnRES PO SO pRhFddrager i

At ey s o
SOI structure wafer may be used in which a silicon nitride film (SisNa4)
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 3083 is not limited to
2um, but may be within the range of 0.5um to 5ym.
[0034]

Step (b): The silicon oxide film (SiO2) functioning as the
sacrificial layer 305 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 Vapor Deposition) technique.

[0035] |
Step (¢): A polycrystal silicon film 306 of 5um to 20pum in

thickness is formed on a surface of the sacrificial layer 305 formed in
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Step (b): The silicon oxide film (SiOQ2) functioning as
the 25 sacrificial layer 305 of 5min thickness is
formed on a top surface of the support substrate A
(upper side in the drawings) formed in step (a) by
P-CVD (Pl asma Chemi cal Vapor Deposition) technique.
[0035] Step (c): A polycrystal silicon film 306 of 5m

t 0st2@1th) By FOCVD tdch@sgué.s Tios pelgcoystal silichad@moiosg he
sacrificial layer 305 fornmed in 12 step (b) by P-CVD
t esistigutes thedaskl alestyedean and isclonmied on gud: of the opposite
const, t ut the, back el ectrode C and is fornmed on each
of SYRCS P FRE SEPSEEtS-aces of the substrate. [0036] 5
St 3@5$): Photoresist is applied to the surface of the
polycrystal silicon film306 formed in step (c), and

a resi st gpes (@F Phafbrebist inappldedio thesimthegolithmapileerystal
portions by photolithographic technique. [0037] Step

( edilicen Elinnd6 Srmedcint step i), RhE o Resssitpatéermos Eisclormgyl by
10 techni que, using the resist ttern 307 fornmed in
stEEeENgdmvgantedportigns ﬁ)@frﬁhﬁéolgﬁmg@ﬁ wrteeRRigysc k

el de C fromthe upper polycrystal silicon film
30@.%-?& plurality of perforations Ca are

si mul t anse§ te): T Enemsg iWReBeitRE ARIE (RefétitdBorPBedhing)

el ectrode is formed in this way. Al so, the back

si wehfique usEigithd residtgattaw 305 forpoid iy stepdtl) 8§ himask, to
film306 15 and the inner palycryst silicon film §o§
arermenbotiern i the batk glpctrodeiy fpm the mpperaglycryighsilicon

& | : o SRR .
¢ oSS 08, T by, o et arpfidRs M e Rinpale iy Bomed
Phoheh @Rk Patictnd?RhE Bdck @1ddRfode?d i WrkdsPirPEhib Risy. T | A,

to forma'resist pattern by renoving unwanted portions

bytheHstok sitle dpmeaphtide iretindrpweingshpolycegsthl sidicos film 306
executed by RILE (Reactive Lon Etching) technique, .
usindthe inpargaycrystal silicopstibm 303 are removed by executing

etéhing in this way.

[0038]

| Steps (D, (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 311 (SizN4) is formed on

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

“etching is executed from the back side using an aqueous solution of
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mask, to renove the silicon nitride film 309 and the
silicon oxide film 302 which is an inner |ayer of the

film309. This produces an opening 25 pattern 310 for

silicon etching which realizes etching with an al kali
etching solution executed in a step (i) described
later. [0039] Steps (h), (i): Next, a silicon nitride
f | TMAHYtétvadisdhylasmrhonitad-lgdrotide) tio pnsitdieinghiotittien ts

- as protective film Subsequently, anisotropic 30

et kaneve the silicensubstrabmdtheathezely & fumythegcaustic opening E.

o e?%w?ﬂvﬁtg'rﬁ%ﬁﬁé’%ﬁwawraa of atohing thafiligon sridei i
£ 0303 GRS HEde 'fllf.rﬁ ?Qsﬁﬂﬁ‘fzéﬁ Fo han @cS)e b ef Hifll the

t he ‘acoustic opening E. et ching process,

si gitieoh Rabstahte 801 &h@mn@ﬁ lmds lﬂlm:mtz G dtiorisi dsnthe3€idp
(built-in oxide fi { m is sufficiently |ower than the
ralaereoforembmmgtc&mgs silicon substrate 301, the
|:00§8|[11 oxide film 302 functions as the stop |ayer
icon etching. [0040] Step (j): Next, the

it de Btk é@mﬁgﬁ%ﬁ&a g 249, (gﬁtﬁ\rq’fo%f’eﬂtésv

Ia er, ayer I con oxl

#ﬁt@&?velﬁy@i( medéchﬁcidlq:@@pms | theQleeim@xile ﬁlﬂﬁ302
icon nitride film309 and the silicon oxide film

Soexlgroendartm the) amustheop(zjmgngﬁ ,dbe eilicomenidiide cﬁgm 309 and the
7| BB omeside T P Esamaining on hae Brdbhida phihe %ﬂw‘%&iswrate
AR (R BT, Ao

C thi"diapBridit B bsesdd by kR gsagzc?ysthh SiliconHiln 393 the void
sacrificial |ayer 305. séquently, An (gold) is

T e sbionif gt s o
asex Pl hseemaingng pace cw werelect to
SR Ao TRAH 0 e 86001 ALl Bine o

S' dtbROIN fdJkMoABPm 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 10um, while the bending amount of
the diaphragm B is restrained to 1um or less by selecting the thickness
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acting as the back electrode Cis varied, Fig. 4 shows

results of neasuring anobunts of bending of the

di aphragm B by a | aser displacenent gauge. As shown,
it can be understood that the bending 25 anount of the
di aphragm B is controlled to have tendencies to
decrease w th an increase in the thickness of the
bastkihe! leakrsleéréde Criolay withith 8he range 6815 e toridemst ood
that the bendi ng amount of the diaphragmB is
reXM2ined to 3mor |ess by selecting the thickness of
the back ,el ectr to,be vvithdntherange of

Lom Pont o8 daenBER apfne e ning ettt A Sniim 3priing

r [ ':E"'é}: I I Wafe'® 'ﬁirg‘ﬁr%s

14 o@té}%g%@gk e gi[?{l r%%éloggttggggﬁ%&ﬁ‘?ﬁﬁléﬁt Jelmria ge of
15@aphrifim B andGhé bk dlegaesddedorined on theesugportisubstrate
det ecti ng nechani sm accordin to the present _

i nidiytnidhziegphoys fabication tedutiqoe | Asugsnly, theestire

di aphragm B .and the hack el ectroge C forned on the ..
subpBHd dalgptng Zrechanis ey henAde Ake ORI aditsadily

te ' Sylt, .t tiIe: d ' Iy
S Sted S B icrs 8 SBRER e AP SHFEIIVS i
| NGRS 8f &8ddng ¥BIflovel BMat RN WE higls tembetLuRb Wik it is
Mor eover, it is capable of enduring re-tlow treatnent

at moigbed emperat tedebodrdn wihiich mal@snbeaseth assemigeitheed
board, which nmakes it easy to assenble the apparatus.

[ OBREsTaPas-ti cul arly, in the construction where the

dh@@%ggm Bis forned by etching the support
substrate A as in the present invention, 15 the

m cr ophopg-Med R, R tAE RehStMEtiYn SAHRErBehe H&@WB is
reduci ng the thi ckness of the di aphragm B. Since

c dietfriedilgnétehirfg theesugpore xphsightmA aof int fhe mesent alvention,
constituting the plural filns or layers_ formed on . .the

suhsopicrepbene with mal wensitivity can be shtainqdehy redidag the
o o SR DB 106 SRS P S Rion

- copmhesah Rl teRtiARINS e pRE-aMGHIRPARFersFormed 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 5pm to 20pm), thereby to enhance the mechanical strerigth
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 from the internal stress. Also, the phenomenon to distort the
diaphragm B by the internal stress can be avoided 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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conpleted. As in the present invention, the

pol ycrystal silicon film306 is used for the back

el ectrode C arranged in a position corresponding to

t he di aphragm B, and the back el ectrode C has an

i ncreased thickness (specifically 5mto 20m, thereby
to enhance the nechanical strength 25 of the di aphragm
B @®44pl | as restrain distortion of the diaphragmB
even when a force is exerted in a direction to distort
t he di aphMadifie® Emdwdimientslf rom t he i nternal stress.

Al so, th heponenon o di,stort .the i aphragm B b
Che i nt oart BOPbLLe ehfvasRSieriedehodntdt, Afbbresaht

di _ . .
R B9 1A 8 (RAANERAIL A IR, (ChHRh rtoRE e hiipers

t hgnd eiphed Hiehe abed forneh @ Sdients 12 the eAwihbheodifed
Enbodi nents] Apart fromthe above-descri bed )
endrobodimmentsithet pawe dhe sameamctions aayn the ifonsigeirent ed

as f I!_ovvs técorrm)n reference nunbers 5 and signs

be@lﬁgo or the conponents in the follow ng

noﬁl)iole'bjad enbodi nents that have the same functions as
inthe foregoing enbodinment). [0045] (1) In the

f or goi ng(pMROHeBRsoinkRen i di meint UHUS O] ¥R EuteSwHEAds used
10 as the support substrate A, in which the silicon
oxagithe $uppod0ubstraty Apih wiiich the sibicoe oyitesfilig i302de formed

bstrate 301, and then the po | sil] fil
309 monpenist HHeon PrbegnlA) besrl favthe polxgskel

an_.s0l f be ;used as;.the s bs

it AU BB LT oBRTON a0 Chiha hn SOI
SURhRSMRY bR J¥elllds-tha ppdst Shbdtratcul th@udidd thelRctive layer
active layer may represent the diaphragmB in the SO
walfbemetdan gy extdraahstrfaee by duiltvihidséde fibono hwetlyst, dhe
silicon filmmy represent_the di ghragm Bint

he SO
wel G Fven sy ph Lavhee pwerasty therdippBragre dhin PigrsOLoyien having

oy R RgRE s VB molof R e R RIAERS deBro e

t Nfiabht4Brh B &5 ¥RS 8OSwafer having the monocrystal silicon film
Iformed 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 5pm 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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20 selected to be within the range of 0.5mto 5mto
obtain good sensitively. [0046] (2) Wth respect to
the silicon condenser m crophones utilizing the SO
waf er as the support substrate A in which the

t hi ckness of the 25 back electrode Cis varied, Fig.
5 shows results of calculating the danage rate of the

C oguelaiiipt inefhamich)l SReffthEHHLItAG tHiknedS of tiybadlnelettrede C

diagram since the internal stress of the diaphragmB
pers {enjos mereduced when the SO wafer is used, the

be[:bgi Eg anount of the diaphragm B can be reduced
co94Ed with the case of usi ng the SO 30 structure

fer. Pagtq | i ' ' Le f .
i empoi niDdn tHeoutd ddeebng BRck AR in JoOFAAR to the prsent
t hinkeR6iss, tHe il@eRaTforahedisphiagm B & o 10mhit#arte polycrystal

.[0047] (35 In the sound detecting nmechani sm accordi ng

t osiliben pr tseattivé layerenTheniiaphengm Bemiay bd farntadeusing a

digphragm B is_not limted to po rystal silicon or .
thfélD @L

fnfaénamag PRRAICHVITESERDaFh? ZRPHA °pa qolalﬁ‘-fmtlegi ng
conl e RSt iRid B bty °

| apsARiteck Alinamich! £ Féhalfilm. NBPRIARIY, i MagHp@iilile to
resin film Specifically, it may be possible to 10 use
a Umegd high triebgnggonht materabinclundihgdungstemmgben msivbea
using a_ netal film [0048] (4) As described above,

t HeepHlddant i nvention is ained at reduci ng

(tre[l?@%%fl ning) the stress acting on the diaphragm B by
S ng 15 the thickness of the back el ectrode C.

~In addit gmud Se%c?ﬂ)eﬂgeﬂﬁfv%yﬂié PresBAY idbitith 2a6kned at

el ectrode C wth an increased thickness in this way,
t hedusinge@sstaaining) the stresdactihg agths dimyhrdgso Boby selecting

controlled by applying. inpurity diffusion to the )

dithetthiglmess of Rhohacls plashiode Gx alpaddigionsiacthe 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 diaphfagm B. In one specific example of such
treatment, boron is introduced into the polycrystal silicon film 302
forming the diaphragm B by ion irﬁplantation technique with the energy
of 30kV and a dose of 2E16cm2.  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 Iayer 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 is
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




10

15

20

25

30

 becirgtihenithe ppmtediard or &b

“treatnent, boron is introduced into the polycrystal

silicon film302 20 form ng the diaphragm B by ion

i npl antation technique with the energy of 30kV and a
dose of 2El16cm 2. Heat treatnment is executed at 1150C
in a nitrogen atnosphere for eight hours as an
activated heat treatnent, thereby to formthe

di @oesagm B having a conpressed stress. Therefore, by
conbination of the filmthickness ratio between the
silicon (Pdtaxiale pessibleitel farme agiintesyated eirreié oni the

SIS R LT Sy BB, e
eSS P SRRl r ST en

bailrndiephfgerat B esd thethdtl décthdd GiiaphekgtriBsignaldforhe
tension, which can rel ease the tension acting on the

di apipusgnii@ch Bhe nonstonehi ot basingpsucgam Brtegrakedotirauib a

A R BLIBAEO4S 300 mhe pouesta sich PR eEbAegrareuit
e REhE DAL S P EBL I bRl B ARG, GEELED

C OptFen\thel BhpRASR B, tAB Malck 6@ riRt OREIH fhe idegrated
di aphragm B and the back electrode Cinto electric

signalit fWith thispohstrvetibn there an v meetlito forramelestrdh

an integrated circuit, a take-out electrode 305 nay
¢ bledor poRYATtIng Yararidonsof

o maftahbd BeBhodr e SERAERBEr LU BRI LERbde 6 jnto.
andetthf diphsBret etdtgl. CIMHYichn Mdithitdtlfe SRBIEEHE H’E@Re and

there is no need to forman electric circuit on the
prsintpdify thacdnstruttien hitlizifigthe sowed detrgtivgr inathanismof
capaci tance between the di aphragm B and the back

el havingdhe errangementeed thecprepepiginyenbionout put . Thi s
can mnimze the size of the device and sinplify the-
construction utilizing the sound detecting nechani sm

19NpvgERiAe (AFiargenrent of the present invention.
I NDUSTRI AL UTILI'TY [ 0050]

[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. 1] A sectional view of a condenser miér_ophone.
[Fig. 21 Views consecutively showing steps for manufacturing

the condenser microphone,
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According to the present invention, it is possible to
provide a 20 sound detecting nechani smwhich forns a
di aphragmwith a required thickness by thickness
control and yet restrains distortion of the diaphragm
to provide high sensitivity. This sound detecting
mechani sm may al so be used as a sensor responsive to
vari ati ofifid. 3] adeialcombdpudivetn showlirg steps éasmaanfacturing
besi des a m crophone. 25 BRI EF DESCRI PTI ON OF THE
[}&hﬂ¢«a§enp@034pmphpge 1] A sectional view of a
condenser ophone. consec ve

showt ng. TRl 7O St B isnthtion SHOWHEE B gRiA P

m ﬁé%ﬁnﬁn?]&%s of a back electr dad Eh& nf (ﬁ"lfend.ln of a
consecuti ve oW ng step ¥or nuf act uring
coaﬁ@m@ggnm1crophone. [Flg. 41 A graphlc presentatlon
showing a rel ationship between thickness of a back

el ect r odéf'ignd] adographie pbmtat;onfshawnsg auralﬁtmgﬂmp

bbetsesery e of sho BRER plrckiogeatt] GuagndstgiaBricbure
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THRiéBpERENCE SI GNS [00521 301 nonocrystal silicon
substrate 302 silicon oxide film 15 303 pol ycrystal
silicon A support substrate

DESCRIPTION OF THE REFERENCE SIGNS
[0052]
301 monocrystal silicon substrate
302 silicon oxide film

303 polycrystal silicon

A support substrate
B diaphragm
C back electrode
Ca perforations
CLAIMS
[1] A sound detecting mechanism comprising a pair of electrodes

forming a capacitor on a substrate in which one of the electrodes is a
back electrode forming perforations therein corresponding to acoustic
holes and the other of the electrodes is a diaphragm, characterized in
that the diaphragm is mounted on the substrate while the back

electrode is mounted in a position opposed to the diaphragm across a
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B di aphragm C back el ectrode Ca perforations 20
CLALMS 25 [1] A sound detecting nmechani sm conprising
a pair of electrodes form ng a capacitor on a
substrate in which one of the electrodes is a back
el ectrode form ng perforations therein correspondi ng
to acoustic holes and the other of the electrodes is

a ¢iidrbhagmppodast td absktiate, thabadlhéeledirafbbaiy foemed

~mounted on the substrate while the back 30 el ectrode

i sbynpolycexstahsilicpoof bjantophosdd thickmess.di aphr agm -
across a 19 void to be supported by the substrate,
the back el ectrode being forned by polycrystal
Sijehcon qf j i.Ckn }F%L -
deﬂtzgct [ n% Sr(r)e%ggnda%%?nméé %é%égﬁa?rlegﬁisaﬁ NOR'T ?n(ﬁins gmgﬂ 1
¢ hgizaabRirizeddni that 1Bé stibstrattdedrh ptiSes @ BRPhoRSsUbstrate
support substrate having a nonocrystal silicon
s ubatingteemanperygtassitioen dalsstratesadoig anthe basetheyeof, and
silicon . ,ubstrﬁte of é&}oog orientatjon is used as the
notsdasligen substratmoiddB9 prientatiqn 1sused 2y onocrystal
def. ' anismas clained in aiml
ch%ﬁgééggpéz@%{%‘n that inpurity diffusion treatnment is
executed on the diaphragm [4] A sound detecting
mechanismas clainmed in CQaim1 15 characterized in
t H&81 t he Assswsidr datectingméchanism ssppamedirbSlaim é
havi ng a nonqcrystal silicon substrate acting as the
baharpeterizef indhat impyrity Wiifusiopdreatanent s axecuindonthe
of .an, SO _wafer. [5] A sound detecting nechani sm as
cltgﬁ%}}a%' Claim4 20 characterized in that the SO
waf er has an active |ayer used as the diaphragm [61
A sound detecting nmechanismas clained in aim#4

[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 5um 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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characterized in that the diaphragmis forned of
nmonocrystal silicon of 25 0.5mto 5min thickness.
[71 A sound detecting nechanismas claimed in Claim1l
characterized:in that the substrate consists of an SO
structure wafer including a silicon oxide filmor a
silicon nitride filmformed on a 30 nonocryst al

Si fhechilicaubsidedilen anthasibieby aviprddatilai | i con film
formed on 20 the silicon oxide filmor the silicon
nitride film [81 A sound detecting nechani sm as

claimed iin d aj 7 .characterized iLn that e
ROy kot datbeting PhearaPin corfleims s Clgm 7

mechanism a
charaeiues Wzfer ifnidibds thedidippphsmgm i s fornmed of
pol ycrystal silicon of 0.5mto 5(err)min thickness.
10 21 ,

3te<§1{eé%%li:’t%giz‘é@fi "thiaf tHE g%@%@&ﬁ%@g@glﬁg@n@%ﬁﬁ@m

[9] A sound detecting mechanism as claimed in Claim 7

characterized in that the diaphragm is formed of polycrystal silicon of

0.5pm to 5um in thickness.
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