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PCT05003 CAPACITY DETECTION TYPE SENSOR ELEMENT

TECHNICAL FIELD The present invention relates to a capacity detection

type sensor 5 element, and more particularly, to a capacity detection t{3&3 05003
sensor element which is capable of reducing influence of film stress

caused by a film which constitutes back electrode of the sensor.
BACKGROUND ART 10 As one example of a capacity detection type

sensor elerge0b PSR ERISEIQI99M R RIERESFSRAIONIF digclosed
in Japanese Unexamined Patent Publication 2002 - 027595. Fig. 5 are a

plan view (A) and a sectional view (B) of the conventional capacity
TEIEEiNT @k FERIAD element which is disclosed in the Patent 15

P“b”cﬁﬁign %%Qéﬁtol%féf?}?ﬁ&?f%'ﬁiﬁ%go Eiga5c$h%&%93‘di&ée%%}88“?” ¥PSensor
sensor e er%ent in the prior art techno ogy C(_)mpﬁzlses asu strate lé](g), a
¢lBragng etk meramEhcalprdvidedicanadbnial puress taesepret@lement

W2tk kayapla smajllibieknasuarhrckifidia fessinedigsalseyrafeinedwhich
to as a back electrode) 112 hich is provided to be opposed to the

Vi I}S;tﬁﬁ%tﬁf;?éi el%tﬁ%&%éﬁé%%@%ﬁ?gsggpporting portion 114 which

supports the back plate 112 on the substrate 120, a back electrode

EAuiRa R O3 preyidedron the back plate 112 and a vibrating plate
electr%de terminal 1iL7 (Rrovided on the substr%te 120. The ‘%ressure.

sensarin the PrioP BRI chSoIoYy Wad e MR AEcBe i L eHat 4B S0s prior
A strolntoBig. 8, thhedsack platesdl 2svidisclosadtitmedatrmpsesdiinexamined
sensor, has a rectangular shape as the vibrating plate 111 and the back
Pratteris RHeloliop then r(i9@ne0 20upPorting portion 114 at the central part of
its four edges. Due to this arrangement, there is a problem that strength
of theligclo placeal prbecemedveak besettsensdricrwdls of the 30nventional

Eﬁf{ﬁ?&%'%Fe@é&t!fo‘?lalé?/ﬁéesfé‘i%‘%%f@ﬁléﬂ@RQHE'BQ RQrQaS dskdi 2 WidtPatent
of the supporting portion 114 becomes narrow. DISCLOSURE OF THE

INYEMSN 2002 - 027595,

Referring to Fig. 5, the capacity detection type sensor element in the
prior art technology comprises a substrate 120, a vibrating plate 111 which
1s provided in the central part of the substrate 120 and having a small
thickness, a back plate (hereinafter also referred to as a back electrode) 112
which is provided to be opposed to the vibrating plate 111 via a space 113, a
supporting portion 114 which supports the back plate 112 on the substrate
120, a back electrode terminal 116 provided on the back plate 112 and a
vibrating plate electrode terminal 117 provided on the substrate 120.

The pressure sensor in the prior art technology has been made as
described above. As shown in Fig. 5, the back plate 112 which constitutes
the pressure sensor, has a rectangular shape as the vibrating plate 111 and
the back plate is held by the narrower supporting portion 114 at the central
part of its four edges. Due to this arrangement, there is a problem that
strength of the back plate 112 becomes weak because vertex parts of the
rectangular back plate are far from the supporting portions 114 and width

of the supporting portion 114 becomes narrow.

DISCLOSURE OF THE INVENTION
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1 PCTO05003 The present invention is made to solve the above described
problem and it is an object of the present invention to provide a capacity
detection type sensor element in which mechanical strength of the badkCT05003
electrode can 5 be secured. A capacity detection type sensor element in
accordance with the present invention includes a vibrating plate and a flat

back electrode which are provided opposedly with each other, that the

sensor element further comprises a plurality of fixing portions which are

provided adjoining to the 10 vibratin%{%)late, and have a predetermined
lengthl eeRERSaRE BIEAANIAgIRAAEViBAIM G Iatd TR Bargeibed problem
elattiode imhelijeoy tiechixinggeiionsvorgisiate thadsdace pervigedetection
ween t k electrode. t ibrati I S
LS e e A Sl el R e can
b%ﬁﬁ?r\g%tween the adjoining fixing portions, is a 15 predetermined
shaperlogapedion stdrsiansiallyysieaighh ioesdlaat épnnect atie@dianingith the
fixing portions with the shortest length or gn outside of the straight lines. .
B a2 R BT R which
shormrsvislestopersedhvtivel Hejerthgdikiey sbaiohbe2eensy rekorsmt further
ienghhiebthe fring et and distanien OWRe-BPRRS L INIEE REERNS Sto the

I th /15. M ferably, the ratio of | h of the fixi tion. . .

. R R A o e g B e
mhePydierdbhg nlpherating dfdehledavtiosie dinhmdtbByarbesfimaiieg tantigds in a
2Ry 1ale gravided prtha lpdt BIRGEIPERe MArk RIRIGRIIY: ARlUREY Bfrating

holes whase diameter is equal to or smaller.,than 14 pm, are provided.on
B0 b SEPT AL B e R gt R e S SRS G not
helibrigle thee faung tperttamise leetroetmistheldaldyoarphgalityioftheofikings, is a

BPEHERS, 3% &0 N ShRRG QI YIE 6Bl 1Re Pagk Slet afeWRIER a6 nnect

ot held by the , . ) ) .
Hie a 301r¥1ng fixing portions with the shortest length or on outside of the

straight lines.

Preferably, the predetermined shape is a circular arc which includes
the shortest length between the adjoining fixing portions.

Also ratio of length of the fixing portion and distance of the opposing
fixing portions is larger than 2/15. More preferably, the ratio of length of
the fixing portion and the distance of the opposing fixing portions is equal to
or larger than 4/15.

Preferably, a plurality of holes whose diameters are smaller than 20
pm, are provided on the back electrode. More preferably, a plurality of
holes whose diameter is equal to or smaller than 14 pm, are provided on the
back electrode.

The shape of the fixing portion may be a rectangle or a triangle.

Because the back electrode is held by a plurality of the fixing portions,
and the shape of outer edge of the back electrode which are not held by the
fixing portions between the adjoining fixing portions, is a predetermined
shape located on substantially straight lines that connect the adjoining
fixing portions with the shortest length or on outside of the straight lines,
mechanical strength of the back electrode can be secured.

Preferably, the shape of outer edges between the adjoining fixing
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fixing portions between the adjoining fixing portions, is a predetermined

shape located on substantially straight lines that connect the adjoining

fixing portions with the shortest length or on outside of the straight line$CT05003
mechanical strength of the back electrode can be secured. 35 Preferably,

the shape of outer edges between the adjoining fixing 2 PCT05003

portions is substantially straight line that connects the adjoining fixing

e RS e TR

g, / joining fixin ortlons as a :
B t%&e%ﬂbﬂﬂsysg%ﬁ&éfu@%%mg RAHERSSRHaBiHE RAS s shortest
length dreneakio the stifuiashjefigihgspenith ohthe bhckdeleBwdacaneback

i d. IEF D IPTEON. WINGS 10 Fig.-1
QEEINE T Bt vl R SeSion PHab:d ¥ chortest

et eestitn tsesbentoitdiensdht steongity @b Brebaskelapterdoran be

thererasgibimgntion; Fig. 2 is a plan view to show a relevant part of the
microphone according to another embodiment of the present invention;
15 Fig. 3 are plan views to show examples of variation in the fixing

portion; Fig. 4 are BRiHgFaRle SRIW BIRABhSENHR ANV DF @ fixing

portion to support the back electrode and distance of opposing fixing

portio&s atlthe b%ck electrogle, and ta Iestto sho%N relation etweenhra i0.
of the'difnendion 26 &Ht e diStARCe hdyigid Ot the VIBFaRRG Plate T 1° O1¢

eatanar ¢octhéhation pad tyedeime hetwbepedsprepsiorlefzmoustictislng to one

iormedh AR Hic PaRK plecktadenabftyigld of the vibrating plate; Fig. S are

views to show structure of the pressure sensar in the prior ajt technolo
as one Examhpfe %fBE)‘éthV%écﬂgéWé’i’e@tiﬁ& ALy EPe%e?ﬁ.tE%é@ phone

MODE EOR GARRYINGIQIAIMEHE INVHENTES8Nt invention;

Fig. 3 are plan views to show examples of variation in the fixing
portion;

Fig. 4 are a diagram to show dimension of part of the fixing portion to
support the back electrode and distance of opposing fixing portions at the
back electrode, and tables to show relation between ratio of the dimension
and the distance and yield of the vibrating plate in relation to the ratio, and
relation between dimension of acoustic hole formed on the back electrode
and yield of the vibrating plate;

Fig. 5 are views to show structure of the pressure sensor in the prior

art technology as one example of capacity change detecting sensor element.
BEST MODE FOR CARRYING OUT THE INVENTION

Hereinafter, embodiments of the present invention will be described
with reference to the accompanying drawings. Fig. 1 (A) and Fig. 1 (B) are
diagrams to show structure of a microphone which is one example of the
capacity detection type sensor element according to one embodiment of the
present invention, and Fig. 1 (A) is a cross sectional view and Fig. 1 (B) is a
plan view of a section shown by a line IB-IB in Fig. 1 (A).

At first, referring to Fig. 1 (A), the microphone 10 includes a substrate

20, an oxide film 21 which is formed on the substrate 20, a vibrating plate
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Hereinafter, embodiments of the present invention will be described with
reference to the accompanying drawings. Fig. 1 (A) and Fig. 1 (B) are 30
diagrams to show structure of a microphone which is one example of tHRRCT05003
capacity detection type sensor element according to one embodiment of

the present invention, and Fig. 1 (A) is a cross sectional view and Fig. 1

(B) is a plan view of a section shown by a line 113-113 in Fig. 1 (A). At

st s ‘%Eﬁﬁ% R Jeéf@nﬁb%l”}&%‘i‘%%}?” éoe%ﬂﬁﬁga,éﬂp%ﬁ?ﬁf%& the

an oxide film 21 which_i1s formed on the substrate 20, a vibrating plate 3.
PEIE0EP LI SHRATRIAG APraxesnardperasieciiMeRding Hatngragrtion 14
fwbrelihes vilredide dlaie) uckiistorimgdsatibelaxidadilfo2hed fisth@gnsulating
ortion 14 ich isprqvi n ibratin nd,far f .
e S S R SR e bpution 14.

Bortibp Axinemprhonkdg perse 148 18 aped Batwsandb paihetingelate 11

yindaginghplakeeldc tanddhe bagk silesinegect2hiopighalivl@f Hroyabiidisbon the
re.proyvided on back electrode {12 coystic holes 15. Also 0
R TThabe ACASHR o o1 SoctSiRe T TP B the back

eleetrode d provdeslasidodasalstifacshst ek etardeedsoriorrrevided, and

sutput flecicedes 18 forthe nR yibsatingwlate aretpiayidRdbtMRMs 18 for the

r errén to {:I? 1 %3 , the yibrating plate 11 is provided in substantially a
Centt }%‘%R 8 ‘fh%r. JStia ee. 0 and has a rectangular shape. Hereinafter,
to maketie esfslariatotosiiiglifitd Bhe thibratibrppiag islageppbsed prayided in
dessripeddnyps @e?ﬁlk@l’%a'f?%f E'Pfﬁ"gd?%pc_tiﬁ'ﬂé 3dand4hla beMndular shape.
:['I_V?ctanrgalégﬁar shape are prqvided 5|Igibstant|all a cﬁgtr@I p%lrt of . ourt.edge to i

FRERRRE the VS8 1ot A7 B S B AL oL et g pipate is
slggirsed khid plendtide drtchbdixinggportion FZomhéikank pladioue 142 - 14d
hasia sheprs efsuesiagppibatisgradadly (s commelR P hasetianga A sr four
c angngbt‘lp &e%%ngles haV|£bg substantially the same_shape %jeth IXing d th

SRR, S oI nE LB aPLHE ML By HHBR Siel Berif s and the

bactiosl ettrindthé X il atiog idledeosidd eafid fiogpedtes (traighhedgek) electrode
Yighs o shape of an octagon that is made by four corners of a rectangle are
changed to rectangles having substantially the same shape as the fixing
portion 14, and four lines which are defined by inner side of fixing portion
14 in the vibrating plate side, and four edges (straight edges) which
respectively connect each two of the adjoining fixing portion 14 (for example,
14a and 14b) in the shortest distance.

Because the back electrode 12 is held by the fixing portions 14 which
are provided at an outer periphery of the four edges of the vibrating plate 11
with a square shape, and also has a shape which is made of the four edges
connecting the adjoining fixing portions 14 with shortest distance,
mechanical strength of the back electrode 12 can be secured.

At this point, though a space is shown in Fig. 1 (B) between the
vibrating plate 11 and the fixing plate 14, the space is made with
exaggeration for easier understanding, and in actual, there is almost no
space between them.

At the same time, though the output electrode 17 for the back
electrode is made on each of all fixing portions 14 and the output electrode

18 for the vibrating plate is made on each of all four corners on a surface of
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respectively connect each two of the adjoining fixing portion 14 (for

example, 14a and 14b) in the shortest distance. Because the back

electrode 12 is held by the fixing portions 14 which 25 are provided at BGT05003
outer periphery of the four edges of the vibrating plate 11 with a square

shape, and also has a shape which is made of the four edges connecting

the adjoining fixing portions 14 with shortest distance, mechanical

@gﬁgg%@#ﬁ%%?&%g'?18%?)‘121&%i%%ﬁﬁ%&??ﬂ%%ﬂﬁ@fe%@%Q%Bt‘#ge@ause of

y 1own in Fig. etween the’ 30 vibrating plate 11 an
fatidsiEaéion, fior spsld issmddesimmtialygdbratiofierghsidiat only one of

rerrsibrdngpandiscactdak Heemid arost madspace between them. At
the s tim h the output electrogde 17 forthe.bagk electr IS
mad:f(%w%egéﬁ%;{ grﬁgixﬁr?a%ort%nﬁ 11%[‘ and. thjtego%tlg)&tljftg (g ectfode %ggq%efo(r:hange

el pratE RS A by Seiei GLARIASLr CBHBREBrValRABe Bricrophone

P@iEQ’%&Q@ wwa@ﬂ%@éﬁ@a}&ﬁﬁfﬁehvmé@mmaﬁe éa]_patbﬁgyeo?tervleen the
made, becaus consigderation for yi and, essentially it is enough.that . .
D A Bl R R L R Bk i
%itﬁéﬁngtﬂi@te@f islmaage tolvidhatelsypastatie enangeysqinthrlipgpacitor is
yRisg-RAUhelileh frovhoutside Jib eihaisvpldse the miciaphenerlGis acoustic
made to function as a capacitor with electrostatic capacity between the
Blrt?rsastlllﬁge ﬁf% 1 and the back electrode 12, and the microphone is used
in a fasmwiaexegiandelohgrselocoiodiatin capnbiop eflihetbapadigriate 20 is
fIpsiEgally Quipit watedhenvitatiorpiaigak dSomaved By etk 15 5% mm
re sur%l%%nal. As one Q@H&S of dimenpsion of thzlml ophone 10, the . ¢
BB Re T MR P e aROB R SFHR G R b atgel Kis se
rougklysthatrmaandits tifickeesddesolighly §p0apmisMoregvier 1tfemm and its

MiReating Plateolkigeet i @ SBf HRUSAh QBe pidke 909653 @f iy a8 ustic
JasFéoughly 15 mm?fnd its 15 thickness is roughly 2 pm. On the bac

&fidn& fél’agfﬂ gﬁﬁ;%tp G&fdle or polygon'with a size 0? 10 pm level, are

formed. At this point, these dimensions are mere an example and they
should not be considered as restrictive examples. Further, in Fig. 1 the
dimensions of portions such as thickness and diameter are exaggerated to
show.

Hereinafter, another embodiment of the present invention will be
explained. In the embodiment described above, an example is explained in
which dimension of unsupported portion of the back electrode 12 makes
minimized. However, in the present invention, it is enough that strength
of the back electrode can be secured. Such embodiment is shown in Fig. 2.
Fig. 2 is a diagram to show another embodiment. Referring to Fig. 2, the
back electrode 12 is made in substantially a circular shape. Even in this
embodiment, the back electrode 12 is supported by the fixing portions 14
with a predetermined width, and length of the unsupported portion of the
electrode is made shorter in the shape of circular arc. By this arrangement,
the sensor element is made to have predetermined strength as in the above
described embodiment.

At this point, though only a plan view is shown in this embodiment,
the sensor element has substantially the same cross sectional view as
shown in Fig. 1 (A).
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holes in a shape of rectangle, circle or polygon with a size of 10 pm level,

are formed. At this point, these dimensions are mere an example and

they should not be considered as restrictive examples. Further, in Fig.ACT05003
the dimensions of portions such as thickness and diameter are

exaggerated to 20 show. Hereinafter, another embodiment of the present
invention will be explained. In the embodiment described above, an

example 13 &XRIAINEK, R WRIED 19&'51%%?&%&8&8”1’32‘Bﬁ‘gﬂﬁd&ﬁ[}i%rﬁfe}ﬁeis,made

back electrode 12 makes minimized. However, in the present invention, it
7 eheligH Has BaBRgth Sruldhrab Rk WBsiias s Bersatiiréad syample and

giabedisverdlisnstonim iy Fig .a2sohiga deisradhagigpnita shbnpantihexample.
embogiment. Referrj ig. k electrode IS. ein .-
substgljfrle'eura]@/tl %%:%félfllg(rgsﬁgg (g éfvEe%?irﬁ t%%ge%%%almgﬁtﬁh%%a&( plained.  In
Ehectibgya 2drsstibssréw py e AdiipessRioAS A PIgeh Agreretarmassangular
Widibe andleqgthptkeflinsypperteshpdition aiprdtedlectieeiseMatie shape

shortet.in the shape of circular arc, By this arrangement h@ nsQr
%f' (3%11% ?} )ﬁlsn%galé?ﬁ) 1S NO Liléne%ed 117 a rec%an%%as T‘El?ﬁieéa 2\‘/%8 ﬁ*olg. 3 (D) are

_ 0 have predetermined strength as ir _ _ .
dergrized tmbudieiienembkodomentronghhobne disiag wewiesAdwi inarious
thiseeatodingas, the sensor element has substantially the same cross

ti i 35 shown in,Fig. 1 (A). 5 PCT05003 In additi h
e bk HHIBES 1 & ChUBERAE - ThAlE B DEnBNAl Shager ey be 2
tHounkladibeactraidandd 68)a restrittadredaffplomaditvsleersor dBmerfar as

fﬁ%yfﬁﬁr?ésﬁoﬂ?&? H’a@% %ﬂ@ﬁ@%ﬁ%ﬁ@d@r@%@@m%ﬁr?ﬂﬁﬂ .r8ﬂ’t}§ hold the
ﬁgg]%e of thﬁ#lgxr:f portion 14 will be explained. In 5 the above described

ﬁllﬁ%tﬁ , examples having a rectangular shape as shape of the
fixing Bprtives ¢ 4 arengqiaine do Honkey thethieistmpertobthé4ixnthpeetidmiges, it

ROLHRREIN A A ARBIHEGE- ph LI 10 3AD) NG HAYBRS AL SHIPWize, and

?the}g embaodiments with the |xinghp rtion 14 iﬂ various different ahapes. )
urther, 1t 1s attained that the whole microphone 10 can be made compact in

size.

Hereinafter, relation between dimension of part of the fixing portion to
support the back electrode 12 and distance of the opposing fixing portions
14 (for example, 14a and 14c) at the back electrode 12, will be explained.
Fig. 4 (A) is a diagram to show dimension A of part of the fixing portion 14 to
support the back electrode 12 and distance B of opposing fixing portions at
the back electrode 12, Fig. 4 (B) is a table to show relation between ratio of
the dimension and the distance and yield of the vibrating plate in relation to
the ratio, and Fig. 4 (C) is a table to show relation between dimension of
the acoustic hole provided in the back electrode and yield of the vibrating
plate.

Referring to Fig. 4 (A) and Fig. 4 (B), the yield is 30% when the ratio
A/B is 2/15, but the yield becomes 100% when the ratio becomes over the
value and is 4/15 and the like.

As a result, when considering yield of the back electrode 12, it is
preferable that the ratio A/B which is the ratio between the length of edge of
the fixing portion 14 and the distance of the opposing fixing portions 14 is
over 2/15. Moreover, it is more preferable that the ratio is equal to or

larger than 4/15. At this point, these results are obtained when the
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10 With reference to Fig. 3, the shape of the fixing portion 14 may be a

triangle (A), a trapezoid (B), a semi circle (C) or a circular arc O as far as

the fixing portion has a predetermined length A shown in Fig. 3 to hold B&I05003
back electrode 12. By these arrangement to make the fixing portion 14 in

these shapes, it 15 is attained that the fixing portion 14 can be made

compact in size, and further, it is attained that the whole microphone 10

genRe nade.compactin ?f?ee-di'&ﬁ?éf?@{ée&f rglgfign HREIR AT back
part of the fixing portion to support the back electrode 12 and distance of
?A%C&Bﬁ%% fixing portions 20 14 (for example, 14a and 14c) at the back

electraden] 2efvi-hezetxplaiped.(Ey.i4 (A iseaudidgianndd shaw dinensidhs 60%
A t of;the fixi K 41tq. rt the k elegtrodg 12
e e e L U HELEUE ot BT pogomes
OR taih e sHesy Feramete batpreanaatiesst thendihensidHanidthés 14 nm, for
éistatisle .and yield of the vibrating plate in relation to 25 the ratio, and Fig.
4 (C) is a table tg, shoy relation.QRetween dimension of, the agoustic.ho o
o e e SR A SO . it is
rrelpablathad Hy di@neatre yidldhe 3ovhertele ribioisAlesss as, 20 pm.

but-theyieldibagemep OO UM e R dha Katigihacarve s PYRE theo 3 ialisle 15 is
and if 4/15gand F}IIe Iikff: As a result, when considering yield of the back
ode™ 127 et

eed ; el tsc 8?% 3B that the ratio A/B which is the ratio between

the leAgtiilokedgmbf tthesfixirgploriomel 4laiadrind didtancehef teove described
PPROINA fiXinogpestions 14 is over 2/15. Moreover, it is more preferable

bl S SRS LSO IR DS s
pbBiom dretorevipeadrintihe badk ctettatie 12 aAlddhrefdisiagte Bgpfdopposing
f&ln‘é %ﬂt@@rﬁéﬂp@%‘%ﬁg aniRgg'dds 89%re utilized as the ratio, however,
it should not be considered as a restricted example and the dimension of one
edge of the vibrating plate 11 may be utilized as substitute for the distance
B of opposing fixing portions 14. This is because, as described above, the
distance of the opposing fixing portions of the back electrode 12 is
substantially equal to the dimension of one edge of the vibrating plate 11.

At this point, in the above described embodiments, though the
explanation is made on the examples in which the acoustic holes are
provided on the back electrode, however, the present invention is not
restricted in these examples, and there may be no acoustic holes on the back
electrode. In such a case, strength of the back electrode can be more
improved.

Though the explanation is made on examples in which the acoustic
holes in a circular shape are provided in the above embodiments, the
present invention is not restricted in these examples, and the acoustic holes
in a shape of rectangle or polygon may be provided.

Further, in the above described embodiments though the explanation
1s made on the microphone as an example of the capacity detection type
sensor element, the present invention is not restricted in the microphone,
and can be applied to any types of the capacity detection type sensor

element such as a pressure sensor.
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when the diameter of the acoustic hole 15 is 20 pm, but the yield becomes

5 100% when the diameter becomes less than the value and is 14 pm, for
example. As a result, when considering yield of the back electrode 12, RG@305003
preferable that the diameter of the acoustic hole 15 is less than 20 pm.

Further, it is more preferable that the diameter of the acoustic hole 15 is

10 equal to or less than 14 pm. At this point, these results are obtained

when e, ROVGACTRUNEH (AU ALARS 015, e STARMET Ufhich the

dlmenS|on A of lengt part of the fixing portion 14 to support the bac

wkraHag %ﬁd%ﬁ%ﬂ%@hé@@@? iRt SR8 1R ﬁ%?ﬁﬁwsﬂyzulatthesquare

bla@begleh@oﬂfeéamremwmdrasghﬁmaﬂ@sﬂmuei{am itisbauldxaghpkes, and the

stric m he dimen n dge of the

Vi ratmgg a%it e‘i‘ b eﬂ Stl|%le§) §O§l¥§b§sltﬁlut(el glrlt% stanﬁtlgl??%?g é

opposifiy ¥&|h@%rﬁbﬁ§m theieredaneatavtidberipeesapbv@vpretion have

Béﬁéﬁr&q)ﬁlilﬁh@dowml wgég@ﬁl@wt&mbmm@eclﬁ}ﬁ#}g@ﬁ@g@eﬂ&ﬁﬁzﬁmn is not
stanti &a to the dim ne e of the vibraging plate,11
bﬁ'ns%c()ilint%lnt e abgove dESCHB é’l boénrﬁgﬁ%s ?flwl%‘u h ar? HOUS “Kinids of

mqﬂaﬂheﬂ@ﬁng aad e’ s atoaganpiekdrpdfach h@é}se@ugﬁérﬁ@%% epbodiments

previgethersthadack glacHRAs, Howe\wrikeepeasant ivantion.is not

restricted in these examples, and there may be no acoustic holes on the

back 25 electrode. In such a case, strength of the back electrode can be

more improved. Thoud NiAE eXptandiiod RLlkadd3bhld&xdmples in which

the acoustic holes in a circular shape are provided in the above

embo ts the . 3ent invention is not restricted in.these e les, h th

and th& u‘é“ﬁB% &SP hEpe SPrsta @8%6@/5’(%% ?1‘15 with the

prev&:tetdnﬁwtttemn the abeseageszliséreagitiodimentsiihckighi¢htrode can be

sxplzpatigy wheade éﬁ'&rﬂl?gp%é‘ssﬁ%ﬁé%‘ﬂp&%ﬁgﬂh 3F%he back
311 tectﬁgln ty;gm sensor element, the resent invention is not restricted |
EphoHé 7%1

eoH AT BRERSTES (a8 BE ROEABC “Eiaofo be

typetseunsat by the straight lines that connect the fixing portions adjoining
to the outer edge with the shortest distance, resultantly, this invention can
be utilized in the capacity detection type sensor element such as a capacity

type sensor, a microphone and the like.
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35 element such as a pressure sensor. 7 PCT05003 In addition, though
explanation is made on examples in which the vibrating plate is made in

the rectangular shape, or especially in the square shape, the present PCT05003
invention is not restricted in these examples, and the vibrating plate may

be also in a polygonal, circular or elliptic shape. 5 Up to here, though the
embodiments of the present invention have been explained with

%ﬁ@ﬁ?@@ﬁﬁﬂ@@q@s the present invention is not restricted to the
above illu ede

llustrat mbodiments. Various kinds of modifications and
variations may be added to the illustrated embodiments within the same
0r eqiivalpatisgaha @ftioe pygecsinueriomcil ByRPGERIAL

APPLICABILITY. .In th acity detectio e ement;in .
ccordahoe e BLaE R o D Ae SRRl ML g provided
paprssRbivdcerrBothsaifled by the arrangement that the shape of

outer edggnithBtgack filaeisogersibieh isiehsuppgtedidydhadisitgng to said
rtion, is made to be, gonstituted hy the straight lines that connect th .

B COBiOHs B i T 11 BTS00 Wi N DA eiaee o & side

pesolmg terfgidvahtio eaml ke utizeetin the capacity detection type

Islfnsor eleIn et QU283 EARACHY] 2By REISENSehA poiafioplone and4le that
ike. 8 PCTO5! WHAT IS CLAIMED |S: 1. A capacity detection t
SR RRERC R ARD, 4 VOPAERG [t dh R A S radpiete, and
whichtheeghrapidefl 08 sppedeetyofiithidabhcttiidectirdle pibialitpo fixihdpeld by
porionshich Ry R RQYIdsatrlielning-i1l Said ¥RAUNO RIS, apdARhE, is a
redetermined Ieng;h A of edge at a side adjoining to saf'ld \iibratin%glate,
&ﬁ? ﬁﬁrmmed shape located on substantially straight lines that connect
said adjoining fixing portions with the shortest length or on outside of said

straight lines.

2. The capacity detection type sensor element according to claim 1,
wherein said predetermined shape is a circular arc which has said shortest

length between said adjoining fixing portions as a chord.

3. The capacity detection type sensor element according to claim 1,
wherein ratio of the predetermined length A of said fixing portion and

distance B of said opposing fixing portions is larger than 2/15.

4. The capacity detection type sensor element according to claim 3,
wherein said ratio of the predetermined length A of said fixing portion and
the distance B of said opposing fixing portions is equal to or larger than
4/15.

5. The capacity detection type sensor element according to claim 1,
wherein a plurality of holes whose diameters are smaller than 20 pm, are

provided on said back electrode.

6. The capacity detection type sensor element according to claim 1,

wherein a plurality of holes whose diameters are smaller than 14 pm, are



said back electrode is held by said fixing portions in a state that 10 space

is provided between said back electrode and said vibrating plate, and the
shape of outer edges of said back electrode which are not held by saidPCT05003
fixing portions between said adjoining fixing portions, is a predetermined
shape located on substantially straight lines that connect said adjoining

fixing portions with the shortest length or on outside of said 15 straight
th%i(fedTgS ggﬁaﬁg&ggg‘%%@ype sensor element according to claim 1,
wherein said predetermined shape is a circular arc which has said

shortest length between said adjoining fixing portions as a chord. 20 3.

The cabrcita patestiodetypeisansppelemaniractondéng taclaitidg wheskiim 1,
ratio of redetermined;| A of said fixi ortion and distance B of

‘s%l} rgﬁ)%%%ll%gg?(‘jlaxfgnggsosr%éin%n%%rggﬁt&ggnazﬁg%é - The capacity

detection type sensor element according to claim 3, wherein said ratio of
Hledpfmtefmﬁfaeﬁ}be@@H@&i@h%ﬂaﬁ?i@@l@?ﬂi@Hb@ﬁ&lﬁhﬁlc@'tﬁtdﬁﬁg BﬁOElaim 1,
said 0 ing,fixing porti is equal fo or.larger.than 4/15. 30 5. The
BRI HC R e Lo SRR e L ASaim 1, wherein
plurality of holes whose diameters are smaller than 20 pm, are provided

on said back electrode. 6. The capacity detection type sensor element
according to claim 1, 35 wherein a plurality of holes whose diameters are
smaller than 14 pm, are 9 PCT05003 provided on said back electrode. 7.

The capacity detection type sensor element according to claim 1, wherein

the shape of said fixing portion a rectangle. 8. The capacity detection type
sensor element according to claim 1, wherein the shape of said fixing

portion is a triangle. 10

10



