2122842 -1- AN ELECTROACCUSTIC TRANSDUCER AND.A METHOD OF MANU- FACTURI NG
AN ELECTROACOUSTI C TRANSDUCER The present invention relates to an

el ectroacoustic transducer and a nmethod of manufacturing an el ectro- 5
acousti ctransducer. Various types of mniature el ectroacoustic transducers

such as rophones are known. For exanple, an el ectroacoustic" rzig)glg)
as sho Figures 1 and 2 is known. The el ectroacoustic mcro-
phone s in Figures 1 and :2 is provided with an electrically conducth ve

geﬁérally cylindrical casing 10. having an open wi ndow 12 for receiving
\§dund Di sposed in casing 10 is a base 14 having a recess 16 in the side
faci ng”open wi ndow 12 of casing 10 15 and a through-hole 18 in the
centre. A stationary electrode 20 is secured in recess 16 of base 14.
Stationary electrode 20 i's prepared by. formng a fitm 22.of plastics
material on a netal plate 24 and processing film22 to forman el ectret
filmwth 20 a conventional charging. An electrically conductive

di aphragm 26 is nounted parallel with open wi ndow 12 of casing 10 and
stationary el ectrode 20,with the periphery of diaphragm 26 cl anped between

an insulating spacer 28 nounted on stationary el ectrode 25 20 and an
electrically conductive ring 30 secured to the inner wall of casing 10.
Di aphragm 26 is made of, for exanple, a metlal filmor a film of - 2-

plastics materi al CﬁﬁtQﬂEMkaA@o@E&f& FRANSDUCERNAYDNE MErEOOKOESHART-

several mcrons. M e 0 has a protruding
p[$ 32'mhjch penetrgg AL E E'éﬁ hﬁﬁ %ﬁgﬁéﬁ%ﬂﬁﬁc E%%k BB di ng
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The present invention relates to an electroacoustlc

transducer and a method of manufactgrlng an electro-
5 " acoustic transducer..

Various types of mlnlature electroacoustlc
transducers such as mlcrophones are known. For
example, an electroacoustic microphone as shown in
Figures 1 and 2 is known. The electroacoustic mlcro— .

10 phone shown in Figures 1 and 2 -is provided with an
electrically conductive generally cylindrical casing
10 . having an open window 12 for receiving sound.
Disposed in casing 10 is a base 14 having a recess
16 in the side facing open window 12 of casing 10

15 and a through-hole 18 in the centre. A stationary
electrode 20 is secured in recess 16 of base 14.
Stationary electrode 20 is prepared by forming a
film 22 of plastics material on a metal plate 24
and processing film 22 to form an electret film with

20 a conventional charging. An electrically conductive
diaphragm 26 is mounted parallel with open window -
12 of casing 10 and stationary electrode 20,with :
the periphery of diaphragm 26 clamped between an
insulating spacer 28 mounted on stationary electrode

25 20 and an électrically conductive ring 30 secured
to the inner wall of casing 10. Diaphragm 26 is

made of, for example, a metal film or a film of



5 " - pin 32 of statlonary el ectrode 20 and casing 10 work as si gnal
e minals td be coupled to an exter- nal circuit (not shown). The
ectﬁbacoustlc m crophone shown in Figures 1 and 2 is, however,
conpli'cated in structure and 10.. there still remain certain probl ems
"the stan: points of its operatlonal char aeReri stics, cost, size,
manuf actUri ng procﬁfésgigs fchQté§ w@Eﬁsﬁnﬁekgie@EgﬁnanﬁrBQVQB
aspect, there is provided an e roacous ic tra ucer conpri si ng:
.@ base plate nade %ftb%@bﬂ?ﬁéapfysﬁﬁgnﬁhtmhgrﬁaﬁer|Hﬁtalaﬁda&es?étpénary

- &Lectrode formed OQtQEfoﬁéﬁﬁ Qieéétéd@aﬁs Rhat §. piéhﬂuaﬁﬁb'B&ﬂrﬁzehﬁﬁbhode
bei-ng 20 made of el ectrical tgﬁcon uct'ive nmate rein the transducer-

further conprises: PgRebRAkEsr tREpEShrhPLENLE Bﬁ ?é?& éﬁe sPIEtERALRTY base
pl ate and sugroundpig saldfsﬁaatﬂaﬁayyeéeebtedae aardnan&ubahgsuppeb&kbelng

made of an 25 electrica¥l conductive teriab whi ch i% E sane . as th
electrically condu®¥i $29RA egPﬁPuBftﬁﬁ?&ﬂgE§i8°s &t FOMRLE e FOc AP §E T nade
.and extending.highﬁaltbaﬂcﬁﬂtd(ﬁbatsheﬁny.electrode from sai d base
pl ate;” 30 : an el ﬁtrl # conductive.dia g cured n said
anaul ar support and faC|n§ €afu®s é??SﬁBF lEI@&FF8§ ¥P & FtFxTEes

~forned on the othet” andeZoissehdwbuee,pbempllsamédfumssttemmmualahding made
of e'efér'Ca£§¥r809€ygi;¥8?H§heéé§£ tp%éﬁﬁ%m%'@ﬁgﬁ%t%%g%%and-

electrlcally connec I onar t0 sa I st term na
and penetratlng sapqlnhsupﬁtlhg Qaseapnanel characteristics, cost,

size, manufacturlng process etc.

According to the. present invention from one
aspect, there is prov1ded an electroacoustlc trans-
15 - ducer comprising: _ _
a base plate made: of . electrlcally 1nsu1at1ng
materlal; and . '
a statlonary electrode formed on one 51de
of said base plate, said- statlonary electrode being
+ 20 - made of electrically;conductive'material?
-wherein the transducer further comprises:
an annular support formed on said one side
of said base plate and sufrounding said stationary
-electrede, said annular support being made of an

. 25 electrically conductive material which is the same
as the electrically eonductive material of which
B said stationary electrode is made and extending higher
than said stationary electrode " from said base
plate; ) ' . | |
. 30 . an electricelly-conductive_diaphragm

-secured on said annular 5qpport_end facing said
stationary electrode§ _ |
- a first terminal formed on the other side of
said base plate, said first terminal being made
35 of electrically conductive material; o



a second term nal formed on said other side 5 of said |nsulat|ng base
said second term nal being made of electrically conductive material \/
the sane as the electrically <gnductive material of which said
SiA¥ernminal is made; and second circuit means electrically connecting 10
sai d annul ar suppofirée® GﬂrduS&Cﬁédnheéllre&&lricAQQQF donget@ihge presell

~invention from anot he ect re |s rQv nanufadturlng
an el ect roacot¥tfc F?gﬁ Egrélﬁﬁ ngﬁ ﬁ% ?§§§q?%8r§986§

prOV|d|ng a smmdtpanearaylhgvealdaiaspnaténgabasefpeheebrlcaIIy |nsulating

~material with a la¥e£ec$£dSEQ?&@HEiaEé¥mQE'Bﬁrghﬁﬁ'8%ﬂ3§551 electrlcally‘-’

conductive materia on one I nsulating Sse plate; 20

forming 2 steaefosatd éneulabuegahdsenpanmebasaédpgeppndute@mdoaﬂg sai d
stationary e'ﬁ’&iﬁedﬁaéé éﬁ' Qleeeribﬂhgf caﬁaﬁctea%e a'a%reeaaliywmlc@lct i vel y

renbving a portion of said electrically conductive layer within an area on
sai d base pl at® the| sape 25 th§ane§F§PF6H&Ny°@Pé8FF&H§ makesdad annul ar

support; redusfnghibr shiekpegstotezalidast dksl ﬁaaey ah@ ctrode above said
i nsul ating base plate c ul.ar ﬁyppor nd t hereafter

appl yi ng an eIectr?%ﬁ?Pgng ﬁﬁﬁé¥ﬁvga§soel&c%5ﬁFEd ﬁ°§£F8 aMul ar  support*
and faci1t@y sasalidtahhobarysapportote. sailde sprendntteirmimafii.on wil|l now be

- described, by way Récgfgggéhtowk§g E@%@Eﬁ@p§ﬁbgnﬁh%§r§§oi %%o%h%f the

-acconpanyi ng dr aw ngs 'S a Cross- sectlonal
" vi ew showi ng aspeetertbarerrbedpmnﬁdeﬂ Anmertbodr ofcmaanfactpriaducer

according to fhe.PLesesdhcbi¥eit Ransducer, wherein it comprlses
the steps of: :

15 providing'a substantially level base plate made
of electrically insulating material with a layer,
of substantialiy.uniform thicknese,.of electrically
conductive material applied on one side of said
insulating base-plate:. ' o )
20 - forming a stationary electere-ahd-an annular
support surrounding said stationary electrode on
said one side of said basefplate,'by=se1ectiVe1y
removing a éortion-of said electrically condﬁctive
layer within an area on said base plate to leave
25 -said stationary electrode and said annular support;
reducing the thickness of said stationary ele-
ctrode above said insulating base plate compared
with said annular support; and - S .
thereafter applying an elecrrically conductive
30 diaghragm*on“saidlannularfsupporﬁ;and.facing”Said :
stationary electrode. ' .
The present invention will now be described,
by way of example, with reference to Figures 3 to
8 of the accompanying-drawings;'in which:-
35 Figure 3 is a cross-sectiohal view showing a
preferred embodiment of an electroacoustic transducer
accordlng to the present invention;



Figure 4 is‘a cross-sectional view of the el ectroacoustic transducer D
\Lr Figure 3, taken along a line A-A; Figure 5 is a cross-sectional v
shovvi'rrg\ 5 - anot her enbodi ment of the-g‘_esent i nvention; Figures 6{2 0
6(d) ‘are cross-sectional views showi ng steps.in the nmanufacture of the

el ectraagoustic transdue_eir N 1'é1 P L -FedliBfl Fide DEMES- Sect | onal
vi ew show ng 10 - pl urz% Ity of electroacouystic transducers nma uf actured

in accordance wi eﬂe&#réaé&?m%'-l& tnansduesIn SN it JEIHR P JFB i s a
ipl an vi ew show nglgln@ctar qqqggjspt.lpp transducers according to Fi gure 7. 15 20

~30 35 Thr oughout the draw n A i ke reference tters are
used to designate |ike & \\,;’ual 2 SIS ‘i:ie‘?'éa}fl ny "?i rs‘%ujfo Figures 3
and 4, a bgse 5 anotfleat @m&ibd:snemde:ﬂ)ftmé qtesent |inventdening materi al -

like fibre-glass. On ong; L#Cut esofsn% ecdal Azpre acﬁggglé)é@gyo,%pc‘}{gﬁi@ 42

made of electrically condictive eri aI e cop I.S.secured. Base,
pl ate 40. has a t lshokwiges sdferghont ttmenmafnuﬁcr@%ﬁaooﬁdthe eleFtEPRFgusStic

el ectrode 42 has.g gtrmcf_{ggrsssﬁgwrabﬁptpl fsfetdan 1 nillinmetre and a dianeter
of about 4.5 to 8. [Tmetres. An electret filmad4, is, sec&ra?d on the top

of stationary el ectrode BAFUTE| bck§ ét .CHIFFH IRCFNhe? 18FeS P4 er as
stationary 4g ect raO(iﬂtﬂaEa11t3ﬂ?oﬁr@1é3cttﬂ‘ba:d@smﬁ1®ftmsdmdzens cmansfaotgeedr al

. in accordance with an example of the present 1nventlon,

-and
Figure 8 is a plan view showing electroacoustic

'transducersfacCording-to-Figure-7.
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tens-of mcrons. An annular support 46 made of the sane el ectrr caIIy .
cortductrve material as stationary electrode 42 is secured on the sdne side \_J

of ‘herse plate 40 and surrounding stationary el ectrode 42. 20 Annul ar -
sup‘E )6 has an outer dianeter of abouts 6 to 10m I linetres, an. |nner
w%-‘ of about 5to 9 mllinetres and”a thickness of about 1 mill-

I met being thi ckerTM) t hi ckness .af st at el ectrdde 42

I
and el ectret film 44 by "a og{mggt gha sNEVARIF c I Fe I_rsonar%? tens of

mcrons. Afir spumeral sabr 4Betrhdesofran uskdc thd cdedigrtrelucikeconnt eri al

“such as copper CULE t her side of base plate 40 and facing
stationary el ecétei ufy 1‘%&‘{&’ 8Illj‘faltrng!tel":tgerm nal 48 and stationary 30 el ectrode

42 are electrically coﬁﬁ%@?éangoféﬁéﬁ SohEiguiresa ¥ iand Lormivease 50 nade.

of electrgcall yprapdugyi v ﬁéééeofhéﬂécftkh'cilflyf Ifn%tultét!@agmnéteéfléif
passi ng throug tag%pnary%ﬁl ectrode 42, base plate first term nal

48 toget her at #P8s t ABr 8BE. s’-ﬂesgéorhfsteerﬂﬁﬁfa? 40 made of the
same conductivea nmtetialhaﬂgz élestrotier aRnmhdés dfs ea@aﬁ:eid:am he ot her side

of base plate 40 a ort 46 Secon m nal 54 and
annul ar support are + te]é??? %féﬁ g’g S S5 ik Eé?ﬁ‘% a second *
conduct or 56 neekats Nteh%ane bheckness affl yboarl:dlicmurélpesre asndir st
conduct or3 50 anglf ¢4 sAgy n?na}ec@réﬁéoﬁ'g hBOUORRIUG R ghrough base |

pl ate 40 and second ter er at a ocatron a acen the out er
peri phery of arﬂfﬁﬁsart%p@)ﬂ‘tlu&mqiﬁrrestaaﬁdaséé-éﬁ@tteéfr rﬁfnékpm% 4n% 54 have

the same thickngsss.of mahodhmeteiesy,al Aheaieefcr@tcrﬁrm 4 S S&tudda
hundreds of m cron ﬁg elegtércaklx cond gg¥¥%dé %2pra%p160 hggrng afilm
base 60a of pl &3 i PR rPhI SERAHIQRAEY aP lectret
film 44 has the same diameter as statlonary electrode
i35 42 and a thickness of several microns to several
tens of microns. An annular support 46 made of the
same electrically conductive material as stationary
electrode 42 is secured on the same side of base
plate 40 and surrounding stationary electrode 42.
20 Annular support 46 has an outer diameter of about
6 to'iOmillimetres, an 1nner ‘diameter of about
5 to 9 mllllmetresand a thlckness of about 1 mill-
imetre, being thicker than the total thickness of
stationary electrode 42 and electret film 44 by about
25 several microns <n:severa1 tens of microns.
| A first terminal 48 made of an electrically
conductive material such as copper is secured on s
the other side of base plate 40 and facing statlonary
electrode- 42 First- termlnal 48 and' stationary R
.303 electrode 42 are electrically connected to each other.
via a first conductor 50 made of electrically
‘conductive paste which fills a first through-hole
52 passing through stationary electrbde 42, base
plate 40 and first terminal 48 together at the
35 centres thereof. A second tefminal'54 made of the
same conductive material as first terminal 48 is
secured on the other side of base plate 40 apd.facing-




| ayer 60b coated on filmbase 60a is'secured on the top of annular supmo

\ 46, (_[\)i aphragm 60 is arranged 15 - -in parallel with electret film 44
stationary el ect- rode 42 and has an air gap with a thickness of abouk
several mcrensor. several tens of mnicreng-between itself and electret film-
44. Awxgylindrical casing 62 made of an electrically conductive nateri al

'SUC_h'I 20 as _cqnnm% 1a>f.d§¢hpgrs«]a'mt umé'bs- scguahadggaﬁbaaq I5|4fifa@1d4%4rﬁﬁ.dl4é3@VerS

annul ar support an phr agm. Si- as :t egs 64,

ot end ng. dounie tREGT A6 FREE DB BORFRRLEF SRonartes ae St gt ehr ough
\bése-_ pl ate 40 andizenrestend tcosduohdrt 86nmade 3% theS4ame tdleaimhbe-si de
of base plate 4Q; [ g 62. has p s W L0, . .ng
Gaphragm 60 G HEHAEROCL0RdReRPed MuBeE cBRak Rl SRR 11 TR,
to 12 m |13 netres sawpnd tthrkewehshol eab8upaseingatthirondghedassf piiatens. 30

~Figure 5 illustrg | t cf t L,Rago |G st Lansducer
according to t'he@}%‘s‘g%ﬁ%ﬁ??ﬁﬂiﬁgggS%D&?’gfgéggn%gd%ngﬁ{das loc\glf/niJl in Figure
5 corresponds t adjacent sthenpotereperipbanyi pfFregnuda 3 sappor textept t hat

an inpedance transior HAW SedbkE Bermind?Psi 3sSHRA! sUULGS el Uhd idaile
¢onductor 50; a netal plate 72 substituted_for second conductor 56 connects

annul ar support Y6 RPSecotll ARPHFNELVSE2AnFepas 8fs micransodo tsrveral
pﬂeri phery 1 bastifdadds 49 meréasing 62 is omtted. Figures 6(a) to 6(d)
illustrate steps for mpnhufacturin e el ectroacoust.i c_transdycer shown-5
' Frgures 3 and 4 AQRIBLACTHLBrbIY Conapctitg RaeonrattsG AN TRk

insul ating base glfilkn Madas6darst phdssecensatetrdhlf ands aomdtadves 82. and
i for XA e CAPRET 0 LSat ol SSROFLLNChY o8P PRl T dhges of
T : top of annular support 46. Diaphragm 60 is arranged
15 in parallel with electret film 44 on stationary elect-

. ‘rode 42 and has an air gap with a thickness of about
severalrmicronsor;-se&eral'tens5of microns:between 
itself and electret film 44. A cylindrical casing

.- 62 made of’an electricallyccbnductivefmaterial'such
20 asicopper or'aluminiumfisjmouhted~on'base plate 40

' -and covers--annular-Support'46'and.diéphragm-Gb. '

Casing 62 has two 1egSQG4, 64 extending downwards
"~ from the bottom end of”casing-szfand-passing
. through base plate 40 and connected to second terminal

"25 . 54 on the_other side of.base plate 40. Casing 62

-has an open window 66“in“itsitop and facing diaphragm

T : 60. Cylindrical wall 68 of casing 62 has a diameter
of about 8 to 12 millimetres and a thickness of about
“ : several hundreds of microns. . _ —
30 . 'Figure 5 illustrates another embodiment of |

an electroacoustic transducer according to the present

invention. The modified;embodiment-shown in Figure

-5 corresponds to the first embodiment shown in Figures

3 and 4 except that an.impedance tfanSforming device
35 70 is substituted for first conductor 50; a metal

plate 72_substituted for second conductor 56 connects

annular support 46 and second terminal 54 and passes,



. el ectrode 42.

10 on one side of the base plate has the sane thickness as annular

supp 6 shown in Figure 3. Second netal foil 84 on the other side of N
t he pl ate has the sane thickness as first and second termnals 48 and -
54 shown .in Figure 3. 15 Referring to Figure 6(b), first neta

foil 82 is processed by a first etching operation to |eave only a roungs

di sc portion pracaedﬂé,é]gtﬁé%épﬂawrflsétsaea 22200490 AW A sDRgtion
provi di ng annul ar support Second netal foil 84.'is processed by 20

a. second etchlﬁf(ﬁﬁHQﬂ%¥ﬁP¢1ke the first etching operation to |l eave only a

round disc portion praighrgsfe (s terelaal idgusntare avAgaArtqortion .'I(j\-(
provi di ng second termnal.54. The t and second_etc operations cou
occur at the aﬂﬁ?éﬁ?ﬁF?ﬁlﬁﬁ %ﬁ?fe{§g§roagpgﬁ 1Fi%§ Pgaqéﬁfréhﬁﬂ?on wth

the abové, areds dfidured IrmmndetondAseshbwhoiihsFguaned 604 Jexospt t he

portions providj arr%xsit% 'Wﬂ%y%@igfﬁéOﬁﬁségfti‘ﬂgubgrsg %%%Q{é 46 g Tirst

and second term 4 are“entire
Stationary el ediiide and reord gpetal déoéisbaé'elﬁlaéhe@ 4@ ianq e processed

by a third etchgy éﬁ@ﬁpﬁié Oébﬁ%éf f@flé' r%sgaét&%qq;da f’ieﬂﬂ &per ations
t.o decrease the thickness pf a |onar el ec{irode 42 so that é; hi nner
r

than annul ar sédddrarent ides (Rt theLafepB a&?n”engllSﬁtoF“es’iﬁ/]e i Crons
or sever do t ens8Dfoiaie®nsidd het ptleécbabedpMan:enhaen tihe deines Ebekhysshe
s appli of on SAHIGF cFerethc 82 hPTe: TpnE tbRERS S LR er ati on
Electret film 4ktissl preplrdtl oy thergthgrassdebbé thechase glatge on a film
of 5~ pl aSt {réﬂgr ﬁf&%&és%&eh}:&% QBB' 's‘é%tdn‘?i‘ cddhftgisonary
48 an 54 shown in Figure 3. ,
15 Referrlng_to Figure 6(b), first metal foil
82 is processed by'ahfirst_etching'opération to
leave only a round disc portion providing stationary
electrode 42 and an annuiar,portion-providing annular
support 46. . Second metal foil 84 is processed by
20 a second etching operatién_like thegfirSt etching
-operation-tb leaveeonly,a-:ound-&iscfpbrtion-providing
first terminal 48 and an-annular portion providing |
second terminal 54. The first and second etching
operations could occur at the same time or at diff-
- 25 erent times. In connection with.the above, areas
of first and second metal foils 82 and 84 except
the pbrtions_prbviding_stationary electrode 42, annular i
support 46 and firstaandwsecond*términals'48_and
54 are entirely removed. - ?
30 : Stationary electrode 42 - on the one side of
base plate 40 is then-prdcessed by.a?third etching
operation like the first and second etching operations
to decrease the thickness of stationary electrode:
42 so tﬁat it is thinner than annular support 46
35 ' by a prescribed dimensioh.of several microns or
several tens of microns. The prescribed dimension
is determined by the etching operation7time;-e£c.



stabl e'el ectri¢ charge.on the filmis able to be made accordi ng to variaus
\.conventional nethods, electret film44 iin this enbodinment is pr ef er aby/y-TB
made’ i h accor dance with the method descrlbed in U S Patent Specificdtjgm)
~No. 4, 356, 049. As shown in Fi gure 6(d), rst and second through-hol s 52
and 58s,aare forned in base pI ate 40. Fi rst through hol e 52 penetrates
electret film:15 44, r d t first
term nal 48 together. con H%ﬁ%%§§ #8 §§é¥ Qfégtgkgs%ééﬁbﬁgg support
146, base plate 4G arpldeashrman t%&aﬂmam @bg@theﬁe 4Zhafitef rtéte di xecond
“hrough- ol es S anthpRaualidd ed #14bcLLECELLRAUMY j0RMGarRD  Tve
paste to provide first” and second conductors 50 first
‘conductor 50 cokYe@hargifg chatpiecelegbrio ehargesent ar fildfl A8 and the

'second cosgduct oy 15@&%%&&%'%f§#@%ftaﬂ@ekolﬁgcaﬁ 15 54.
After thef|II|ng with paste in first_25 con rough-hol es 52 and

58, el ectri cal I'PcAHARIMAFHI VAR HRIBA E s fﬁ*&ﬁoaﬂ |F§aﬁgﬂﬂ&u§ﬂﬁ |
annul ar_ support s4&bild m@m&%u&@é réoelei PiDAr @kl ablw it @eect ret film

44 on stationary elec- trode 42 with fhe prescribed a etween it and
30  electret f|¥qard €4 £ R nfd’nW%%u%Pﬁﬁ?gﬁnglﬁﬁai8“‘%2?’??%&4|ed ver si on

of the above netdlesttirert il prodirct tlohs oémbbéd:menaccbssplreftefcartﬂqucers
will. be scrlbe gures 7 and 8 illustrate, gnly Ln ste

manuf actur| ng t e %acolustacc rdla co"‘UceJr*‘-‘h ‘P.% S?EROd Fggfrtloef—i gurer and 8
bei ng equi val entPatenthé praidsi ediviven i Mo Fi 4uB6, 6(18) to 6(d). According to
the nodified nmethod, aplwy lfclvh{ Vi fF%%fér@?&? Skl esh RgIUERIHPO0 are

~formed on a single rectan made of Insul'ating material |ike
fibre-glass. hrough holes 52 and 58 are ‘formed in base plate

40. First through-hole 52 penetrates electret film
:15 ' 44, stationary electrode 42,_ba$e plate-40 and first
. terminal 48 together.” Second through-hole 58 pene-
trates annular support 46, base plate 40 and second
- terminal 54 together.  Then, first and second through—
_ - holes 52 and 58 are filled with electrically conduct-
20  ive paste to provide first and second conductors
50 and 56. The first conductor 50 connects statlonary
electrode 42 to first term1na1 48 'and the second
conductor 56 connects annular support 46 to second
terminal 54. After the filling with paste in first
25 and second through- holes 52 and 58, electrically
' conductive diaphragm 60 -is. fixed at its periphery
® ' on annular support 46. Dlaphragm 60 is arranged
| in parallel with electret film 44 on stationary elec-
trode 42 with the prescribed air gap between it and
30 ~.electret film 44. |
" 'Referring now to Figures 7 and 8, a modified
version of the above method for mass production of
electroacoustic transducers will be described.
Figures 7 and 8 illustrate onlyra final step for
35 '-mahufacturing the acoustic transducers, the steps
prior to Figures 7 and'a-being-equivalent to the
steps shown in'Figures'B(a)'to-G(d). According to



Waf'er 92 provi

des a plurality of electroacoustic 5. . transducer base plate

régro,» al i gned | engt hwi se and crosswise wwth other. On each base plate

~

regl stationary el ectrode 42, an annul ar support 46, first and second
tern 48 and 54, etc. are formed in _accordance to the steps of Figures
6(a) g(d). 10 Then, a single rectaﬂ@ﬁlar di aphragm sheet 94 haviaug a
filmbase 94a 9{, F&h@éifiéd”ﬁ%‘éhbﬁ' anqjmrraqtlaay ¥ @51 &dbr socbedter the film
base 94a is applred across _all of the plurali of_ el ectroacoustic -
transducers 90taaus@penrrsi RBdars £REmess ﬁ@bﬁ\§§QﬂﬁﬁnEﬁc %ﬁ%ﬁf?§ 15  46.

Sheet 94 is th@gféfrgneﬂaagabftngamatanWmaﬁérﬁ&mnkmkérﬁuhmeugaassupports

46 and station

ar tro- des 42t vrde respec ns 60. The
el ect r oacoust |Wa¥? uBEPYLEESaPe B 3@% ‘?t‘reoeolm e%‘lé% a?‘l&l‘ggg%ggr egi ons 96

of rectapgul ar
perforations 9
transducers 902"
at any time be
acoustic trans
the regions 96
el ectroacousti
‘'substant gl ly

~material with

conductive mat

15

tmaﬁedueér Base pﬂaﬁernagnmns ¢4 igreedriangiehwihbeh

8 r V- g e f or, rgggé r he
e?FS?gﬁrggﬁsg"@%‘or%t@%qhapglg%?ocvlgs 100rtglrgegbli-ggéghbe made

aostabionaryr edpeityiods diZapMTa@Rhe SMPRPEteffetro- 25

9!%%& 28 éé%ohﬁe%e%%aa{aqt§fhs‘ A RN Stberaby bb@ﬁrbldng at
g VS 1. et hod of%FaBufac ng an

énta§ﬁ§aéé§Fe ﬁﬁbFQQ1§qeR§) BT8R 316 (Bovi ding a
rR¥Rl Rasenphat Qe'ﬁi_{iﬁxdillar Q':‘J.aqilﬁfﬂqm csthégti #4uhaviing a

Bl Baspbes Y Sl SRASHRE UEE e L S Lo
94b coated on the film base 9%94a is applled across

all of the plurallty of electrdacoustic transducers

90 and then fixed to the.respect;ve ‘annular supports

46. Sheet 94 is then trimmed away to leave portions
facing'the'anhular supports 46 and:stationary electro-

des 42 to.provide'respeétive.diaphragms 60. The
electroacoustic-transducers=90-areqseparated from

- each'other-by'regions 96-0of rectangular wafer 92,

20

which regions 965are-proyidedfwith perforations 98

"or V-shape grooves 100 for easy;b:eaking apart of

' the transducers 90. Perforations 98 or V-shape

25

30

35

grooves 100 are able to be made at any time before
or after applying diaphragm sheet 94. The electro-
acoustic transducers 90 are then séparated from each
other by breaking at the regions 96. '

>



formng a stationary el ectrode and an annul ar 10 support surrounding said
“\stationary el ectrode on said one side of said basﬁmu Iﬂ“ﬂt’“lﬂﬁ”mt ively

remoVing a portion of said electrically conductiv A area:ﬁﬁ¢?
sai d base plate to-leave said stationary/@tectrode*ant daid annular = < 7L,
SUppOrgwy 15 cLAaIMsduci ng the thickness- of said stationary ele- ctrode -

above said insurating base plate conpared with said annul ar support; and
thereafter applying an efeBethedl P RapytectI&ingaphr 84RCEFOREPYSEASUI ar

~ isupport and factpgnsaudez) whétainon@’ vompedkegdehe &tepd BE::hod according
N0 claim 1, which further conpriseﬁ %he stﬁgs Ef: grgvidinﬂ d plurality of
such el ect roacoust | cPFPRASERTeRs SBRSEADEAGLE Ys deNelnars: PRGt6a08S8 ate, 25
sai d transilucersf belaegtsipal ayedinfntmtdaghmatteed abywithnactagery egi ons made

for easy breakigg: o aide 3603031 {03 b0nP LU AL OF 08! 25LLRAGAUTY LS
transducers from each” ot her by*breaki'ng at “sai d cénnecting T edions, the
form ng step corprivchivenmageoriadt appdfiefoom ogeaspder affi spidf such
stationary el ecifs,pdesngntasdCB1aRRY! ar supports on respective regi ons of
sai d base plate, and_theapplying step conprising the step of applying a
% ngl e di aphr agm shefPIBingoat fEasionaryr ¢1ectzrag andsappsrndlgdi or to the

35 separgyi ndsspBort3surfolinbiag 3eear ditAibhathakle2eroer g said

slngle insulapingigage_pggég h%s gngtggr I%ﬁer.e o,f elﬁc%rLcahl conductive
material., appli®dt9n®PBfe oPhiePalfybase PHatensh¥aselgod¥els ate, and

t he et hod. f urthemoehnpr aspertponobft gatikde edppitirdzaildy ebndaictisiengl e

di aphragm sheet) jL0¢ §1€R$n0hn LRET BY BaRlebdlse! p13ite’ toSh aGe™ Nal s and
S C said-stationafy electrode and said annular support;

15 - reducing the thickness of said stationary ele-
ctrode above~saidlinsu1ating-base-plate compared
withﬁsaid.annular'support; and

_thereafter applyihg an electrically conductive -
- diaphragm on said annular ‘support and'facing-said
20 stationary electrode.. _ | o
' 2. .A method according to claim 1, which further
comprises_théfsteps'qf: _ _ ' ' _
providing a plurality_Of~such'é1ectroacoustic
transducers on a single such insulating base plate,

25 said transducers being separated from each other
by connecting regions made for easy breaking; and
L -separating said plurality of electroacoustic
transducers from each other'by-bréaking at said
connecting regions, the forming-step comprising the

30 step of forming a plurality of’such‘stationafy electr-

- odes and such annular supports on respective regions
~of said base plate, and the applying step cbmprising
. the step of applying a single diaphragm sheet on
to the plurality of annular supports prior to the

35 - separating step. ' '

' 3. A method according to claim 2, wherein said
"single insulating base plate has another layer of
electrically conductive material, applied on the



-5 second termnals on said other side bf said i | , ate
W thin respective el ectroacoustic transducer regi j@l‘ ‘ gm mmﬂb at e, N
t he~Second forming step conprising sel eqtévely re i"0fls ©Of said T

el ectrically conductive |ayer on said. other side 10 of said insulati
bat;; | at e wi tdthear shdeonfsahe. inshdatingebasel pdasesapadf thet and sefond
“tergg Pal.s; providin | n th - Ral eg w_thi I;d respective
eIectroacousti%eg#gﬁs%h%gbe?eg9§§§$gg§Vd5?#%2tQ?h?%&gﬁbﬁgﬁggiﬁgghhing at
their respectiof §8id shdgleoddapliragm sheety shecstepssodnd said first
termnals in the re Lye_e _ | @it an A=Te]l and said
second through-holegggégé iﬁgbgﬁE%ﬁg%&u§gs%&%%?Vgggﬁgéa%% Sa?ﬁ annul ar
supports @nd saedosdcbedmieaiisnains siadd ledheassddei of siadst dasedadriing 20
Lransducer reghgas; pRAdeClathine PelapetINEClae adotistlico Nty 0des
and said annul ar squorts to sal i'rst and second termnals respectively
in said respecregéonseofr saddubrEise Matedutde segrads fofmdRgh SheRst 25
and second cirgyinbri83RY SRIRSEHIVEAlY rRadViiMg Poreidhssdfd ddilgt and second
t hrough-hol es. 4. A nethod accordin t0¥5|alﬁ1_ or, 3, @Qerel said -
connect i ng-reng-ﬁ§tﬁ&9é1ﬁ¥rF&“§H diye gavex o $6d<a o ' rﬁ}raeo claim2 or ¥
3, t\r/]\h(ejre:c 2030 ?fsahdﬁcqa@mta:mgr e@isenp e withiapeteay cvenid. A |
- method of manufacturing an el ectroacqustd.c transducer, suyb ti.ally as 3
herein describEGﬁﬁFtﬁlggfépeﬁfﬁvfbﬁﬁ dFst 2y §§F°Fﬁgq§%%§#5g%§ing_ v
drawi ngs. 35 . providing ddtrsiacod tsecandardtiesgh-dwkes siikthim base
plate made of nggiﬁt Eb%g'e?}&&géiylaéd%a B e ducer HyiHE Y

el ectrode for on-on _
- : said first through-holes reaching at their respective

15 ends to said stationary electrodes and said first
terminals in the respective electroacoustic transducer
regions and said secopd~through—holes reaching at
their respective ends #ojsaid:annular-supports and
said second terminals in the respective electroacoustic

20 transducer regions; and S

electrically connecting said stationary
electrodes and said annulér.supports:toisaid first
and second terminals respectively in said respective
"electroacoustic transducer regions through first

25 and second circuit means :respectively passing through
said first and second through-holes;

4. A method according to claim 2 or_3; wherein

LA}

said connecting regions have perforations.
5. A method according. to claim 2 or 3, wherein .
- 30 said connecting:regions:have- V-shaped. grooves.

6. A methdd'ofimanufactu:ing-anﬁelectroacoustic
transducer, substantiallf as herein described with
reference to Figures 3 to 8 of the accompanying
drawings. ' - '

35 7. An electroacoustic transducer comprisihg:

a base plate maﬁé of electrically ‘insulating

material; and | '



sal d base pI ate said stationary el ectrode being nﬁ'mmmm ly
\_conductive material, wherein the transducer furthe ﬂE""#WW

annul ar support formed on said one side -9 sai d bast M ate andSSUfroundl
sai d stationary el ectrode, said annul ar stpport bei ng nade. of . an,
electg+$ally conduct avetatienaaly aﬂechroﬁetEermadeoasohbeséaecbflcaIIy
conductTve mate 0 | r d de and
ext endi ng h|ghe%é?§a§£§§h g%éflgﬁggyggﬁgg? gg %18E%§é?§ gggéggfate an
‘electrically conadetofecetieapricgilyeconduycsiveamgtanialar wbepgdnt and

\LaC|ng sai d staéﬁgngfgnghﬁgggoggrtgg comprléeE'rSt term nal forned-on the
ot her side of sald base ate, said term nal being made of

“electrical?y. conduct?QeaﬁﬁPEPFaFuPPPF§tf@FP@GlPnnﬁahé ehecsifearty
connecting saldséiatbagarplakecahadeukeo&ﬁadnbl&aﬁdtgtatmahaZQ and
‘penetrating said |n gtlng 83 8 ; a_sec ern1na %rned on said
ot her side. of s%}ﬁc R8Fat PAY%HEY ugF5t§PP?8F &¢BHIMBEPPHaPbei ng. nade
- of electrlcalIyereoﬁnttaymynabnduetiwhlmhtb&zhmewhaub as the ebmetrically.
conductive mater id flrs Cch and second

drcuit nmeans e?% %P2gﬁfﬁ Eéﬁﬁggylﬁﬁngg %gkggﬁélgffaﬂo Sai d second

“t'erminal . 80 Anseiécstaaéonaryceteamradeedsamadedang estendimg7 higherein -
said first and gREANdatargkaRisndldy 1§ ca0Res 8o 2hdachakbogiaket ot rode

~ and said annul ar support respecti vel ectroacoustic transducer
according to cIa|n1YabresecﬁﬁéﬂéﬂhYS§Pad§6@éﬁG ddpphrapgm segixedar and

surrounds said &hrshibchEhAthr 3Bpport ank0fabing 884HOSEAUILRALY ansducer

according * = to any. of claims 7 to 9, wherein Said first and sécond
ternlnals are n@decskrodeectrical ly conductlve
15 - a first terminal formed on the. other side of

said base plate, said first terminal being made of_'
" electrically conductive material;
. ] first circﬁitgmeans electrically connecting
said :stationary electrode to said first terminal
‘720-'_and'penetrating said insﬁlating base plate;
~a second terminal. formed onjsaid_other'side-
of said insulating base-plate, said second terminall
-_being.made of3e1eétricaL1y~conductive material which
is the same as the,eleétriCaily conductive material
25 =~ of which said first terminal is made; and
' second circuit means_electriCally-connecting
said annular support to said second terminal.
e_' 8. An electroacoustic transducer according
to claim 7, wherein said first and second terminals

oy

30 are opposite said stationary electrode and said annular
~ support respectively.
9. An electroacoustic transducer according
to claim 7 or 8, wherein said second terminal is
_annular.and.surrounds-said'first'terminal-
35 ' 10. An electroacoustic trahsducer-aécording
' to any of claims 7 to 9, wherein said first and
second terminals are made of electrically conductive



materi.al which.is the sane as the electrically conduct- ive haterial of
whi chsaid stationary el ectrode and said annul ar Hﬂl"rullﬁlmm 11. An  \/
eleﬁi,ﬂ? oustic transducer according 5 to any d elireall , Wherein
it FMA hegr conprises: an el ectrical ly ctédductive casing nnunt%d_hn sai.d,
| nsul aTTng bagg, il ol £, AP ORUBLNgng kst 841 PRET Y1 ELEEL£RTEY 38R BRIWIAT
support and said diaphragm sald casing being electrically onnec?e to
saird 10 - secdite Ratenial 2of Wbirhi paldnsbpbionfarviodl eatragesand
di aphragm 12.54¥y edpedi fACOUSbb et 4ABSHAEGE! according to any of clains 7 :
to 11, wherein said first and second circuit nmeans are respectively o/
conductors. 15 1l. 180 elegrEeareusbist FE2RPANSBTCRFCAEEIPEing to any
of clainms 7 tadnyhef e¢Nasfsd7f toS10¢i wREréineRBSELBtREri BORPRENEES
transform ng devi ce_and saéd.sefgnd-circuL% neans.is a Cﬁgd ctor. 14. An
el ectroacoustic traNEdther -htERFHY nGOBBUCTHEE R9SHPIPREAESS PB 13, which
further conpriseld ainsbkating bppei ptlabe snddheusingnsajydebeatiodergnd
spaced from sg. | ag 5 ele ustic n er..
Subst ant | al |y S PLPRE 14 ndl B ELEPAEE Bhi TeblB R0UERLagm,
the_acconpaanﬁPQ”qgﬁxgg;bgbng5elect;ica11y connected to - said

10 second terminal and defining an open window facing
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said diaphragm.
12. . An electroacoustic transducer according
to any of claims 7 to 11, wherein said first and
second. circuit means aré respectively conductors.
15 - 13. An électroacoustic transducer according
to any of claims 7 to 10, wherein said first circuit
means is an impedance transforming device and said
_sécohd circuit means is a conductor.
14. An electroacoustic’ transducer according
20 to any of claims 7 to 13, which further cbmprises
an electret applied on said stationary electrode
and-spabed.from‘said diaphragm. - -
' 15. An electrocacoustic transducer, substantially
as herein described with reference to Figures 3 to
25 8 of the accompanying drawings.
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