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PCT05002 CAPACITIVE SENSOR TECHNICAL FIELD The present

invention relates to a capacity type sensor, and more 5 particularly, to a
capacity type sensor which detect change of electrostatic capacity suchCT05002
as a pressure sensor. BACKGROUND ART In a capacity type sensor,

typically, a first electrode and a second 10 electrode are disposed

opposedly on a substrate, and they are fixed and supported on the

substrate through an insula&mgﬁﬁ}gt@ﬁﬂgéﬁpawr or a fixing

member. Moreover, outside connecting pads are formed on the first and
the second electrodes in order to connect the first electrode to an input
terminal of a detecting circuillED0ENIGWECF I . $econd electrode to a 15

bias vol rce, The ¢ ity & ssure sensor,of this kin
detacts D B o and more

patfiseiifE fiaw apaedy AnbatfeRavorthabcaotreuthanganet electrostatic

eghecingsittuiis|n freahavesdaseribed capacity type sensor, the first and
the second 20 electrodes act as operating portions which operate to

detect in response to physical values to be detected. The spacer and the

fixing member act as fixing peridaS BN LB THue to the fixing
portionsThegofapa Aayasitife capasity tepieadiie RAien Slesitandardnd a second

city of the sensor. The parasjtic capacity does not only, contributg to
GIEECER the PRATED VRIIEEINGRE 25 THRAE T el Gihd ned and
senphittied omatig svstivnadeitbueeghvsrsiosuladise leveteOal thadhtlaera spacer
HRR0E NSEAMEIOf ALARRGEY. YREI8BIINA HSEIOPRUNARPRRESE] on the
nexamjned Patent r!i%;lbllcatlgn 2000-028462. In the %?bgaflt ty%g-:- serﬁsor
Sk A PR A BIBIESIOR. OGEAP S BRI 1L Frb irac o an
Bapuitoeducter sibsttatecang aifixett eledttodeisdortietsmedhd glautdode to a

plastiegie.fuqyghan insulating layer. Then, two layers of diaphragms are
formed gp the insulating layer through a cavity, and a movable electrqode

is formediiHetiRAT e FEBF R I fereBf e Olikbhaghd wedette change of
plestrostaticycapeteityi hetwdect thetatovabligpetetyrodeadfgantdhedixedthe first

ElSCRds AldNiRLIRL IS REANIRMAN ARG PR HR dPEing circuit.

In the above described capacity type sensor, the first and the second
electrodes act as operating portions which operate to detect in response to
physical values to be detected. The spacer and the fixing member act as
fixing portions and capacity due to the fixing portions becomes parasitic
capacity to be one portion of standard capacity of the sensor. The parasitic
capacity does not only contribute to detection of the physical value but also
leads to degradation of the sensitivity or aggravation of input conversion
noise level.

On the other hand, one example of a capacity type sensor is
disclosed in Japanese Unexamined Patent Publication 2000-028462. In
the capacity type sensor described in the Patent Publication, a guard
electrode 1s provided on a semiconductor substrate, and a fixed electrode 1s
formed on the guard electrode through an insulating layer. Then, two
layers of diaphragms are formed on the insulating layer through a cavity,
and a movable electrode is formed between the respective layers of the
diaphragms to detect electrostatic capacity between the movable electrode

and the fixed electrode. At this point, the arrangement disclosed in the
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1 PCT05002 Patent Publication prevents interfusion of outside noise by
making potential of the guard electrode equal to that of the fixed electrode
utilizing an operational amplifier. In the capacity type sensor describedP@T05002
the above Unexamined 5 Patent Publication 2000-028462, though the

guard electrode is provided in order not to be affected by outside noise,

the arrangement disclosed in the Patent Publication cannot prevent

Pg%ﬁ‘éaﬁ@u”b‘?fc@ﬁdﬂpLgx%%%%s'%ﬂ&ﬁﬁlb%’ebpyéﬁ'ﬂﬁ@@t ‘81983'9% making
electrode. 10 DIS URE OF THE INVENTION It is an object of

préeerahobhheretnploviae odg Ry lyphas &#*ﬁyfw%ﬁ%rode utilizing
sangiévityioan benmplifdsed and at the same time the input conversion

noise leygl gan be '@9‘%%6%( 1O Lefdd B%‘Cfi}%éé@%é N30T }E‘ea%jé (AAGE W ined
one asp ecto the rese ventlon INCludges:. a I‘St electro e, a secon
Br&ﬁmd@mwi@@|§989e@2%ﬁ)§%sélawlﬂhtﬁbqn@f@récﬁl@a@fogl@a&rﬂrowded in

ﬁa@&rmml}s@ isfelispabed oppadedinissthehirsi-elegtcodena @idotiadl in the

?g %%r tB e the Bot%ntlal difference bectlv(\)/g%? ETF first eclectroggs?nrgnmse
uard e ec de fodetdPzero: nf()agﬁdaa capacity type & '$8hsor detector

lov @Etﬂﬂbéﬂﬁl&]@%ﬁaﬁg@ destrastethe first electrode and the second

electrode. In the capacity type sensor according to the present invention,

preferably the guardQ I§ %SJ USI&;S g\}f&b’ electrode and
the second electrod T ?i‘ e capac @y ty gﬁsﬁgﬁ cﬁrtlg to the
present invention, preferably further includes a first supporting member to

fix the gpard z%e%j&% %E‘Cﬂ%e st slectriatidie & GRI*Ydé(p& §§ﬂ§91fty type
according to.th sent mvenIlo ferably further includes a second h
SO UG WhaTh SRt TERTE CLE G B ARBHBHRR erf’et dhe game time the
BlpcttodavEhe capatiy typel semsbe aedorckidg to the present invention,

Pfefefa%/cf hatingydesasbsirate amuenaithes,ang é&le’f §Be present
electrode Og,rﬂtgig econd electrode d the guar ectrode ar

UReeRheyd én&d@lfétf&fﬁ% ' £EH aﬁf&fadw .aq@fégosed

apposedly to the first electrode; a guard electrode which is disposed
opposedly to the first electrode; a potential equalizer to make the potential
difference between the first electrode and the guard electrode close to zero;
and a capacity type sensor detector to detect impedance change between the
first electrode and the second electrode.

In the capacity type sensor according to the present invention,
preferably the guard electrode is disposed between the first electrode and
the second electrode.

The capacity type sensor according to the present invention,
preferably further includes a first supporting member to fix the guard
electrode and the first electrode.

The capacity type sensor according to the present invention,
preferably further includes a second supporting member to fix the second
electrode and the guard electrode.

The capacity type sensor according to the present invention,
preferably further includes a substrate on which either one of the first
electrode or the second electrode, and the guard electrode are formed, and
the guard electrode is formed out of a semiconductor layer which has a

different conductivity type from the first electrode or the second electrode.
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35 different conductivity type from the first electrode or the second

electrode. 2 PCT05002 In the capacity type sensor according to the

present invention, the first electrode or the second electrode includes aPCT05002
thin film portion which is constituted by a depression at the central part of

lower side of the first or second electrode, and the thin film portion is a
vibrating electrode. 5 In the capacity type sensor according to the present

inventiog, %ﬁ%f%%}i}ﬁ}gt%é %@I@Eﬂdgc(%paﬁr%ew %%gllﬁ%:&qﬁ WNER Son, the

formed as the thin fi ortion Is a vibratmgll)e ectro e capacity type
C

fzpkslectepaing fmassrabslssteaimebndrs sbhhir 1848 BBty HEhich is
tosiseleatealbypaddbpreesivid elatitocenisral pamilvbling@legttodd. thdferst or
City & sensor rdin he present invention; r oth
SR RS S R R RS D e SRR
capacity iy j& e efpR i 5 cbrPgaseBWithagseteaR aspe ciiyt tReesenpragpmtion,

pregetan inchedfss adl et pdeetiedehanskaosrcend eledlr ede sthisfoarted as the

ﬂﬁ)po]g?dly%diﬁosed eacgu ol;cher and an area of either one of the first
Imn I1 or Nn 1S a vipratl ejectrodae.
electrode an € second electrode is made narrower than another; and a

supportify femeapagiizh isrispesearoaesieedanguter Pesiphieasest onevention,

frerlegiiodes Witbtaonal oM arBa @ ilpOdeannthehone @ithtelectrode is a
}eﬁgctrfdes 20 with a wider area. The capacity type sensor according to

! éggn?lﬁlc&g% ion, _preferably further includes a substrate, and the .
supportiliy thembrpasiipposteehecalectrotsaitingctoidbe apgasemthenvention,

ﬁiﬂ'@@fﬁl&ﬁy"bmﬁ CaPaciyyRe éféé‘é%&é?%ﬁi”lgl@ é@@oﬁr&S&@E{%QBtiQP@ fixed
éf?{)ref rably either one of the first and the second electrode is disposed

fe strate, and a third supporting member is disposed between the
substratd aagacibyhéypnesehsoe efecirededahioh igihbt disgdsed aaptee of the

gPQsQéE?ct‘%n%m%(}?E’ﬂ&{Ydté@?asﬁ%P REAQEHRGIRENE QESSALIVEREAR: which
0 preferably an opening portion is formed at the cen%{) Iiﬁgrt of the

tra _
atbtrResedhy tHeRBesh g foftHer R tAeAiRF §apRoRifgEhaBetfidhe first

vlbcationde and the second electrode is made narrower than another; and a
supporting member which is disposed outside of outer periphery of one of
the electrodes with a narrower area to support another one of the electrodes
with a wider area.

The capacity type sensor according to the present invention,
preferably further includes a substrate, and the supporting member
supports the electrode with the wider area on the substrate.

In the capacity type sensor according to the present invention,
preferably either one of the first and the second electrode is disposed on the
substrate, and a third supporting member is disposed between the
substrate and another one of the electrode which is not disposed on the
substrate.

In the capacity type sensor according to the present invention,
preferably an opening portion is formed at the central part of the substrate,
and the electrode formed on the third supporting member is a vibrating
electrode.

In the capacity type sensor according to the present invention,
preferably either one of the first and the second electrode is disposed on

another one of electrode and a forth supporting member is included between
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electrode. In the capacity type sensor according to the present invention,
preferably either one of the first and the second electrode is disposed on

35 another one of electrode and a forth supporting member is includedPCT05002
between 3 PCT05002 the both electrodes. The capacity type sensor

according to the present invention, preferably further includes a fifth

supporting member which is formed on the electrode with a wider area,
andaning }gm%ember which is 5 supported by the fifth supporting

member, and the electrode with a narrower area is formed on the

msu|am¥5hﬁeﬁ?d@rc¢ﬁefcféﬁa&m§fa% Serebilingotainth thEeprdednvention,
negetiobly fefdiablyniclildes iacfutiass apportingl ecisatecwidtidh disfosedd on
Betweg ’%tt{‘edé'%ﬁpﬁ% memé’er %%%t%‘%h”%"ﬁi@ Jemper bRy which is
potentia equallze Oto ma pétentlal erence een irst

%%@@daﬁwth@lgu%he@ww@tmgsén@rﬁbﬁ% afich éhsaeabciwée with a

sansewdeteaiaritofdeiesd impadance lchangedeetiveen the first electrode
and thei%ﬁond elecﬁyodéa In a ca aC|t Xgr(ﬁens ra ord| to tpelglrséntlon
aspect of the prgsen invention I%)ecause a gua d e?ec depls disposed

prafpaehly firetbrucinsdedes arghabelaiedetdtishtiederase botween the
ﬁﬁﬁrgﬁﬁ@émwg%éheoﬁ&sagl@qqa@dﬁlgﬁphthﬁggﬁﬁéﬂ@lﬁctwg@t@rmg@%quahzer

bstanti I t I
PR LR SH < EE e B e st BB e Hatbihgyuard
b&edmw&pwp@sm derekter, tapgeatasiticocapamigrddeseater to detect
fanstienRs arapacikRbvhaliech ol theReragiia caraeyeeora SRS,

capacity. can be cancelled in arance,.by g.the potential

Cfforendt B SR SHO AR DRIE SR CHPAEEY WA 4B ALhb eesent
firsealgotroe@ntsthe guandletdettodée smallepasappeavaeror 2ofirst electrode
§HGS£a§é'@AWcF%[chﬁ§d’ét3{H@ Bh%i&?ﬁ?ﬁf@f&%@%‘fv@@éﬂ%&%?@electrode

improved and at the

detected. By this arran nt, the ser SItIVIt nb
and Shy %.wah%lﬁ%m errsffgﬁ ol esfodocsto apdityntial
e;pmheas,ommdanmedame mhm@adbleewaepdﬂt&)ﬁﬂse epeetantdramehtibn second

&8&98& algr%e%'&cttéad%y?‘”g %éﬁ&@ﬂ? ed?ﬁﬁog&‘é’&‘?*ae%%t%lﬁp%%d'¥aras1t1c
disposed each other and an area of either one of the first an
capacity does not function as a capacitor, and effect of the parasmc capacity

to detected capacity can be cancelled in appearance, by making the
potential difference at both ends of the parasitic capacity which arises
between the first electrode and the guard electrode, smaller in appearance
or substantially zero, resultantly, only amount of capacity change can be
detected. By this arrangement, the sensitivity can be improved and at the
same time the input conversion noise level can be reduced.

A capacity type sensor in accordance with another aspect of the
present invention includes: a first electrode and a second electrode which
are opposedly disposed each other and an area of either one of the first and
the second electrode is made narrower than another; and a supporting
member which 1s disposed outside of outer periphery of one of the electrode
with a narrower area to support another one of the electrode with a wider
area. By this arrangement, the parasitic capacity caused by the
supporting member does not affect on the detected capacity at either one of
the first or the second electrode. The parasitic capacity can be reduced as

described above, the sensitivity can be improved and at the same time the
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the second electrode is made narrower than another; and a supporting 30
member which is disposed outside of outer periphery of one of the

electrode with a narrower area to support another one of the electrodePCT05002
with a wider area. By this arrangement, the parasitic capacity caused by

the supporting member does not affect on the detected capacity at either

one of the first or the second electrode. The parasitic capacity can be

[RAHESHRR7oi 08 SR1RE I RRPYEL IR SEARILNLY can be improved and at the

same time the 4 PCT05002 input conversion noise level can be reduced.
BRIEF DESCRIPTION OF DRAWINGS 5 Fig. 1 are diagrams to show a
capacity type sensBRA&IOMOIAG CRAPIBOMDBdRAMVANESpresent

invention; Fig. 2 are plan views to show relevant parts of the capacity type
sensor shown in Fig. 1; Fig. 3 is a diagram to show one example of
connectlo of tAEC ARRSRYMED tQ 5E. QN BoF APRIAY iAYDG. SEITSRY, 49804ding to a

fliagremiodexpiain dnlop piatien binwithdhe effect of the parasitic

capacityds cancelled,in appearance; Fig. 5 is a diagram to t}'%w anothe
example OF CanAES A bt TRV St Sahy e COAL Rt (G, LY type
s setshatagiai® dhow other example of connection of the capacity

type sermser Sawndia fidnl 16 i6h bR 6 Ides Ao SR cERPASIYHYR@ pacity
tsenes%reac(():orqgin%toizratl 1ecopd embodiment of the present invention; Fig. 8

ark dlaélrsarlr”lg 8 show (,goipécity type sensor according to a 20 third
embodifight bisired reyenmn itventidairFin onsta bwsdvechivriathieaffect of the
ﬁQPM‘éﬁl@WMﬁ&’E@ %’é@ﬂeﬁ%ﬁf)ﬁ@ﬁgéﬁf‘aﬁ({@wth embodiment of the

present ve%tlon; ig. 10 is a cross sectional view to SW%W capacity type
Sensor BHEoRiig o AR BB AENPBPHRS hrESHRR I h TS g OF the
ddpaetylappdeses smdsharosssEegohal view to show relevant parts which
constituie; thesCapacity; e SERSOLRGRP AT %R Xl CHPAHNER R of the
the present invention; o

capacity type sensor shown in Fig. 1;

Fig. 7 are diagrams to show a capacity type sensor according to a
second embodiment of the present invention;

Fig. 8 are diagrams to show a capacity type sensor according to a
third embodiment of the present invention;

Fig. 9 1s a cross sectional view to show a capacity type sensor
according to a fourth embodiment of the present invention;

Fig. 10 is a cross sectional view to show a capacity type sensor
according to a fifth embodiment of the present invention;

Fig. 11 are plan views and a cross sectional view to show relevant
parts which constitute the capacity type sensor according to a sixth
embodiment of the present invention;

Fig. 12 are plan views and a cross sectional view to show relevant
parts which constitute the capacity type sensor according to a seventh
embodiment of the present invention;

Fig. 13 are plan views and a cross sectional view to show relevant
parts which constitute the capacity type sensor according to an eighth
embodiment of the present invention;

Fig. 14 are plan views and cross sectional view to show relevant

parts which constitute the capacity type sensor according to a ninth
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Fig. 12 are plan views and a cross sectional view to show relevant parts

which constitute the capacity type sensor according to a seventh 30
embodiment of the present invention; Fig. 13 are plan views and a crog3CT05002
sectional view to show relevant parts which constitute the capacity type

sensor according to an eighth embodiment of the present invention; Fig.

14 are plan views and cross sectional view to show relevant 35 parts

which.canstitule; &ae%%m #Wé%%%sor according to a ninth 5

PCT05002 embodiment of t resent invention; Fig. 15 are plan views
and cro&%e&éoﬁa?vrémo%m ARV SFRSHARS NIk vapitges o relevant
papa;:ltwhyple mmn@orﬂmg tapatatih tepioadiment aktoedirgsetd a tenth

mvg H(?m e% |g &R E‘v '8}%’1% %ndda cross sectional view to show
re evant parts w ﬁ)constltute the capacny type sensor according to an

e|eventrFlsmb60ﬂmeﬁl@1 the redant hyeptiv i BESRMODE fogrow relevant

M&M&%ﬁsﬁdﬁ%%ﬁ@&t&%ﬁﬁ@%@% theamhadiaents efeventh
thek%rgsent ;Env%{hlon will b .described with reference to the

accompanying aangs E Y ‘(m)tand Fig. 1 (b) are diagrams to show a
capacity type sensor accordlng to the first embodiment of the present

invention, BEISEUMOD EIF O ¢ ARFBYONG OUEN VIER 8N ERTY )

shows a cross sectional view when cut along a line Ib - Ib shown in Fig. 1
(a). Fig. 2 (a) to Fig. 2 (e) are plan views to show relevant parts of the
capacityHypeisefisor shivweinboidiments shbvihin pigserb)iivemgion will be

gepasity yRetRaRserdfta firlectonpahd %ﬁ%ﬂﬂ @Iectrode 2 are
dlsposeg, gp ogse}dlwe sec& d ele trode 2 t Blch |s a substrate, is
formed &ubof, 1Bt 8R4hidR & sf’arf?tl tyedadare Sify ?é’vc?y‘é%%h%ﬁy be sensor
sobstdateds shewvimsh dxith&lia)ednofhihsqomsenélotoadeod, artgcularly, Fig.
%“(ﬁﬁ’%ﬁd%?ﬁﬁ‘&mﬁ&%‘%‘r{’d'ﬁ rm%ﬁ%a@@%oa%s%%@f&ﬂgmmen cut

A e oo e, shcon ez s
tehiblo wuplovtsret gaatd efeheac@éwmhﬂmmbelﬁwwdeﬁ Fig. 1.
As shown in Fig. 1 (b), in the capacity type sensor 10 a first electrode
1 and a second electrode 2 are disposed opposedly. The second electrode 2
which is a substrate, is formed out of, for example, substantially square
single crystal silicon substrate as shown in Fig. 2 (a). On the second
electrode 2, a ring shaped insulating material 3 is formed as a second
supporting member which is made out of, for example, silicon oxide film as
shown in Fig. 2 (b). The insulating material 3 functions as a spacer or a
fixing member which supports a guard electrode 4 on the second electrode 2
The guard electrode 4 is formed out of, for example, polycrystalline
silicon film on the insulating material 3 in the ring shape as shown in Fig. 2
(c). The guard electrode 4 is provided in order to cancel effect of the
parasitic capacity on detected capacity which causes degradation of the
sensitivity and aggravation of the input conversion noise level in
appearance by making itself substantially equal potential to the first
electrode, and as a result, to improve the sensitivity and to reduce the input
conversion noise level at the same time.
Insulating materials 5 as a first supporting member with a

rectangular shape in cross section, are formed along each edge of the second
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The guard electrode 4 is formed out of, for example, polycrystalline silicon

film on the insulating material 3 in the ring shape as shown in Fig. 2 (c).

The guard electrode 4 is provided in order to cancel effect of the paradf@T05002
capacity on detected capacity which causes degradation of the 30

sensitivity and aggravation of the input conversion noise level in

appearance by making itself substantially equal potential to the first

electigde: é‘%ﬁsrﬁéﬁéu%ﬁc’é%%‘{g e SORIHNIY B§1@er‘fﬂﬂf%ﬂ“€he guard

Input conversion noise level at t e)same time, Insulating materials 5 as a

ﬁ]r%?fé”l‘i’éﬁo‘f‘tﬁ?‘@ hemBanwitg a248 rebhmipmr aagempiesial EapRtigns as a
fpaoed @leng @mtbedge@f)ﬁmtsel@@mdse EECEOSDO2 . eldtirofies? éladtrode 1 is

f”%%%df ‘%X%‘g?‘é‘;r %‘g%ﬁ@%con jen;l}lgl tha;0u3" %) §lesHOfg. ifiSulating

own in ula ng m unctions as a spacer or an

m?é}%%&b §ui‘>§)(ﬁhtﬁmn’§t diegtrddee). Thbgidirateelpstirodaslfarnfeamed in a

shofahexampie, poly ciysialing édleonlﬁmﬁﬁlgtl@eemu@élw matelid boager of
te}no in nge 2 ]ge%tThe first electradg 1 is.for 1s far rho

ec n ortion %ﬁﬁshageh dge of
and {ons as a vabr%lfln electro 8 cfln each corner of %F &
ﬁﬁm&%@@dlaﬂ@@ét@ﬂfea ;!;@rfmmﬁngtf@ﬂmédosileri@éacﬂ edyshst ech?@trode At

ﬁ@@opdﬁtemwd&aﬁe &é@tﬁﬂaéezqdf@@lﬁ)ﬁgde &k&@&f@@%me At

this poin second lect fun%yons ed eI

. 10 As
shown i ‘?LW(%)W lrgﬁ ?r% {)Saae fgf’:l gggﬁl{ﬁeormed on the
extended p@ntmnlz?obfh‘élﬁrﬁreleeﬂmdeoﬂefdu rfgezo@ﬂt@ebﬁbdmpdds@ﬂs 21

afe fesmedn gachrraenRithersaconsuelstdradedraid BULgarthur guard
ectro ge pa%;;% are formed n a tnaﬁﬁular ended ef’ﬁon 42 of ”jfz' f th
SHCB R 21 137 Bi 0%‘1?5‘3 dixgt ?8% pPé)Btfl%n ot the

goanéctlectoddieet.capacity type sensor 10 shown in Flg 1 and Fig. 4 is a

diagramgig,explainam; QPRIANIOR bW ChHb &R HRG R! H}%P%'Eﬁﬁ'f&tmn of the
capacity is cancelled in aﬁaearan The seclc}ér;éjnelectro(ﬁﬂlgL pad 21 of the

EAPACIEY (R SERSOF 10 SHOWR I Seéerih 2045 &dhimsreiain an

apelratiias byltageialy ihsupfléet toftidetepainalthd fcapaeibiassvaltagelled in
§BHE‘?ﬁré{‘ﬁ38h is not shown in the diagram. To the first electrode pad 11,

an input of a capacity type sensor. detecting
The second eléctrode pad 21 of the capacity type sensor 10 shown in

Fig. 1 is connected to a terminal 61 and a bias voltage +V is supplied to the
terminal 61 from a bias voltage source which is not shown in the diagram.
To the first electrode pad 11, an input of a capacity type sensor detecting
circuit 62 is connected, and an output of the capacity type sensor detecting
circuit 62 is connected to an output terminal 71 and as well as to input of a
gain circuit 63. Output of the gain circuit 63 is connected to the guard
electrode pad 41.

The capacity type sensor detecting circuit 62 is provided to detect
impedance change between the first electrode 1 and the second electrode 2
of capacity type sensor 10, and the circuit is constituted by, for example, an
operational amplifier having gain of A. On the other hand, the gain circuit
63 has, for example, gain of +1/A. As a result, when output of the capacity
type sensor detecting circuit 62 is given to the gain circuit 63, because total
gain becomes A * (+1/A) = 1, the potential difference between both ends of
the parasitic capacity can be in appearance made smaller than the potential

difference between the first electrode and the second electrode, or can be
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circuit 62 is connected, and an output of the capacity type sensor

detecting circuit 62 is connected to an output terminal 71 and as well as

to input of a 25 gain circuit 63. Output of the gain circuit 63 is connecte8@3d05002
the guard electrode pad 41. The capacity type sensor detecting circuit 62

is provided to detect impedance change between the first electrode 1 and

the second electrode 2 of capacity type sensor 10, and the circuit is

BRNSULR 90 RBIe 0.0 opSrRan) amalies NEIA ARl fotial of

the gain circuit as, for example, gain of
thsufiraineleetipnf of tﬁedcébﬁcgy&%eekéﬁgeiiee%e%ﬁgva}en& 62 plmost the

§iran.to the gain circuit 63, because total gain becomes A * (+l/A) = 1, the

potentialifgrence Retwean At ends of e PYAAIIERAGIY ARSI this

appearance made Sma ert an the p tenti renc etween t
sessekecibde alneatﬁécsé%oﬁwee&rw@m&?&@béhﬁbemsb@rmﬁe voltage

§Uf&i@f§laﬂﬁfé@§ﬁc@ 2ZR9 hyisakingvaliaroptingretstsitpedentialod the guard
tele&trgidei th% guard %Ilegta?de ﬁ elqzuwalent to almo gt th(ea ag} tvpe

eA fiis pomt additioral exp Sahation Wil o8 g given. \eBetause s B SBRSGr Hy typ

IR0 céfé%@ﬂtmpér,lﬁa§%p%mfeﬁpnﬁilmﬁédt &Nre@h@oﬂ@g@l@bteﬁm sensor

g%ﬁ@&%@ gﬁ[@ylgr'@@ Q@@I\t@l@ml fjﬁ(;lgie(gmde 1 and dthe guard

electro Nn.Fl lal equall means and,a capacit

onsor AREctha L e A (e aepsc ey eeine it 62 can

bletéesngbﬂdmstsa ahginthle griinesrduit 63>amtb¢iec@ﬁm¢mmn ofthbe parasitic

T@E’%ﬁ@ﬁ%dﬁiﬁ@?&ﬂeﬁ' iR e B desadbed @s @ §&9&‘%be guard
|ned par llel connection of the @gfg@ltlc capacuy Ci which

S50, | eR b A ERtiteC, A8 (BT ERAREHA aihich are
genemmbémtyveeand}wﬁmw eleatigeldd which the gesrerdteddottader?, as

e first plegyoge WHQ&'}‘Bé%‘?@ﬂt‘?&?%{%?e%c%sa}%éé‘%‘W@e’ﬁ'%o‘&h ends of

When the potentlal difference arises between both ends Qf the. parasitic
D, P AL B ERASB RS baPRCRESEapEE BPERRHEIGHRASS ChpaBsons as a

the seneitivityeob theitapagityftype sensandetsgingeirouit 82tdienognes-cuit 62
fegsaned i atdhe same ?H@é&&@‘%&%‘éﬂﬁﬁ%%ﬁ%?&%‘@h&ﬁ% level of

circuit 62 becomes aggravated by the parasitic capacity C
the circuit 62 becomes aggravated by the parasitic capac:1ty Ci.

On the contrary in this embodiment, effect to the detected capacity
can be cancelled in appearance because the parasitic capacity Ci does not
function as a capacitor and the potential difference between both ends of the
parasitic capacity Ci is made in appearance smaller than the potential
difference between the first electrode and the second electrode, or is made
almost zero. By this arrangement, because only amount of capacity change
AC of the capacity type sensor 10 is detected by the capacity type sensor
detecting circuit 62, the sensor can improve the sensitivity and reduce the
input conversion noise level at the same time.

Fig. 5 is a diagram to show another example of a connection of the
capacity type sensor shown in Fig. 1. The example shown in Fig. 5 is
constituted by a voltage follower circuit in which one input of the
operational amplifier and an output of the operational amplifier are
connected together as the capacity type sensor detecting circuit 64
constituting the potential equalizing means and the capacity type sensor

detecting means. Because a voltage follower circuit has gain of 1, the first
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20 On the contrary in this embodiment, effect to the detected capacity

can be cancelled in appearance because the parasitic capacity Ci does

not function as a capacitor and the potential difference between both PCT05002
ends of the parasitic capacity Ci is made in appearance smaller than the
potential difference between the first electrode and the second electrode,

or is made 25 almost zero. By this arrangement, because only amount of

SRRAFNChaNA] Afe G %feQ?dC@P&:‘EHFX&XPE %ﬁHSBE ]Bé%lgectﬁ‘i%@@%%%%tanually

capacity type sensor detecting circuit 62, the sensor can improve t
S aHiVIA R R core B pee (ol s eEbel aﬁﬁeasarfﬁ%w%n@f this,
bigatde alokagffurttofSklow p@mhﬁﬁ@w@f@é@tpf(alcmwmh@tldet@éth& @lbacity is

Egﬁéﬁ'fx@é Ca %ep a%@%\%l‘%é]v gyr%J@Sn%X&r@ %ﬂ V\é@lafn%@A%'%s detected

constitute tage cuit in WhICh ein
bﬁékb&.%ﬁ@%@ﬁ?@? SABSH éQtﬁ@tGO?GcﬂéOéﬁﬁéﬁaﬁﬁﬁﬁloé[mﬂ}ﬁeﬁ%@thlty and at

ferresiectingetaer aslthe chpaeipuly pensenstatastingwilcuit 64

constitu rg tge &otantlal el%uglmh eﬁa S %rg)rtjﬁhe ca am% té/ipe sgnsog tion of
35 detecCtifg means. Because a vol ollower C|rcu s gain o(f fn%ﬁ

fit c8 IRCTtOSOR é%@@@cﬁélqvmd 1guérd dbenoenapdashewnatie Bg. 6 is
aﬁy@ﬁu@étﬁrﬁgalWo&ﬂ@@dlﬁgetwi@gw{@ntt@@@r@@ﬁﬁuiuat@eﬂmg%ﬁcult 62

ult of thi se th effe the asmc capacity Ci t
eertn 0 e o S o R SR il oF aspatagym in
Ehangeand it dbﬁesaeuestbylmé)mpamemyp@ Tensurleg, hh’é"@eﬁédvatmen the
ﬁ?@f%‘l@c@i%&@@%‘&"l%’é&m ﬁ{etgﬁmm&@ sqduce the input

convers n noise level. F am to show stj anot r example of
el i il B e ﬁ%ﬁﬂﬁ et pikites the
phtemtiml Figuélizingnstitates by mmhedthrg thetadecitpdgpd sendothe guard
driacling AL S2: bRINEAD R (IS RISGHATE PR Hd-ATELIRBAUIR shown
ter |naI 71 sshown IeCHFf%’é and at th same tlmg&etconnecm gan .
Uhditsy Buff A58 T S hecaiias b @ pliact PhiRpRa gt capacity Ci
tiedirodetpeikd Lapacayses theenanHiod) butfppsrhasgaiheobdnthe baffemprove
P}?@%‘é&lﬂé‘?ﬁ& pRieQiahRIvRlIZING MeaRs 1 makeile Mﬁh‘é"@&H\‘?&%Pon noise

uard 15 electrode 4 have substantially equal alternating current
]é‘di%]nna § SHORAY XS SRR edelie e HsCEEHuSS tho Rfsetef e detect
dasagit o€apauiaGie between the first electrode 1 and the second electrode

2.

At this point, it is required that the potential difference between the
first electrode 1 and the guard electrode 4 is smaller than the potential
difference of the alternating current voltage between the first electrode 1
and the second electrode 2. Also, even when the levels of the alternating
current voltages which arise at the first electrode 1 and the guard electrode
4 are different in some degree, it is required that respective phases of them
are substantially equal. In this context, the term "substantially equal
potential" also includes a concept that phases of them are substantially the
same.

Fig. 7 (a) and Fig. 7 (b) are diagrams to show a capacity type sensor
according to a second embodiment of the present invention, Fig. 7 (a) is a
plan view and Fig. 7 (b) is cross sectional view when cut along the line VIIb -
VIIb shown in Fig. 7 (a).

In this second embodiment, the sensor is constituted by forming a
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to the detected capacity is cancelled in appearance, the sensor can

improve the sensitivity and at the same time can reduce the input

conversion noise level. The capacity type sensor detecting circuit 62 i2CT05002

provided to detect 20 change of impedance between the first electrode 1

and the second electrode 2. At this point, it is required that the potential

difference between the first electrode 1 and the guard electrode 4 is

amalesthandberpaienial difgiensa.n Bealemalng e e NRIAgehin film
etween the first electrode 1 25 and the second electrode 2. Also, even

RO R VEN r s diMay BaraaR v iRidh aftshelrethpge 1 at

Bleciradéclofint éhe @iaid Rlegisdde dhareidiftesenibstsataafidaserphisty type

required that r CHi ha t r tantia ual. 4 this .

N o Lo o S RN SR A0 e frst

theetprased drirtivare BuBbantiiAthes 30 edneslerigny (g denmigry in the

(o) auid dagiemmihshayswcapadity. typeaseiso i BACRaiIen 028 Sscané second
embodiment of the present invention, Fig. 7 (a) is lan view and Fig.
gj%”%reﬁfﬁsé’s&%%%” S h TR AR BER MIRCA Wefode 1

potigssmshibedemsbedesbeslment taes baror s abwstithest dgstathadgpbove,
& RCINHR03 sdansessiad 2 I havingia tegezoidaBshapd i AEAEhtO electrical

make g thin fil ortion 25 which-has g thinner portion opposed to the
B DR oA R G PGt s R b, Hgygensor can be
Bubstrace ofitdetbapagityt typeversisor 1Oshdewelrc®igbe Hedhectirsts well. At
ambodiment SRy g Aathefrsehalestions lafugstipes as the
wbratm&,ele%tr qxey:, 0 OEhe c%rgﬁlaréln the second egmbo iment shown in
Fig. 7, a tngil rf’o?f? 185N S ARG UREHO GRS HhEABASISY tiRe sensor
gitvathg e leca dderaneniodrstei¢cifdde prieswtionsvas timfixesgecially Fig. 8
elpsaderathe: situctraraingr dhen desrsiedhehiovai 3dhewAmERR Wong the
en (.)_V\Q? ir Flgg.gl. I_By utilizin Eg)e electrical 10 _connectlons shown in
i H i Ve ReSaNaiithyf b tRé ¥ensor can be improved and the
input cohveﬂs&)lﬁimﬁsaﬂﬁ)wlimnb&mneﬂﬁﬁi\gell Ahet@g@ninélbﬁrode 4 1s
AERresSIAn A MM LI RRANOHIAE SHaPS: Sig (B304 Bige8-60kF &y hich is

diagrams to s owacapacny type sensor _ . , ,
the” substrate. On the contrary in this third embodiment the second

electrode 2a is formed of a semiconductor diffusion layer with different
conductivity type such as p type / n type by the ion implantation method or
the diffusion method on the substrate 9 which has comparatively large
thickness, and the guard electrode 4a is formed opposedly to the first
electrode 1 around the second electrode 2a. The second electrode 2a is
formed in a circular plate shape with a smaller diameter than the first
electrode 1, further, belt like extended portions are formed from parts of the
circular plate shown in Fig. 8 by straight dotted line and the second
electrode pads 21 are formed on tip parts of it. As for the guard electrode
4a, also a guard electrode pad 41 is formed. At lower side of the substrate
9, a depression 43 with a trapezoidal shape is formed so as to expose lower
side of the second electrode 2a. At this point it is preferable that the guard
electrode 4a i1s set to be reversed bias depending on the semiconductor
conductivity type.

In this third embodiment, the second electrode 2a functions as the

vibrating electrode and the first electrode 1 functions as the fixed electrode.

10
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according to a third embodiment of the present invention, especially Fig. 8

15 (a) is a plan view and Fig. 8 (b) is a cross sectional view when cut

along the line VIllb - VIIIb shown in Fig. 8 (a). In the first embodiment PCT05002
shown in Fig. 1 the guard electrode 4 is formed through the insulating

material 3 on the second electrode 2 which is the substrate. On the

contrary in this third embodiment the second 20 electrode 2a is formed of

| tordiffusion | ith, diff | C .
%E%’%“ﬁ?ﬁﬁ%&?ﬁ?%ﬁ?%ﬁ%%%%a;(%‘?é‘%ﬁ%ﬁ%ﬁ%ﬁ%%%?%ﬁ%o G iR like

& bRRIEG I RO EBnpdheivarnmasetisicensss shartadydaa 1. Tn
tiectidded aisHodiadappesediydothe tsiorieailodeddar@andciie the guard
cond.electrode 2a. The;secondelectro is 25 formed in ircular.
%%%grgﬁgpg%vi%% gbrﬁa ee(% cﬁ%%tgyf:rst %h?%?e& |rcs§0.relg1§t{;%§§ Ii ]fgu}%resr%gl[l Fhe
flieaeiah gen PartiontyabsneridsBAs HRi BT MSRERaRay patdndnsuilating

mat&-hy seaigbddeteh|inaandshrsesenty alesrodn s ga@isitic capacity
;orirsn%d (Br)dtlip agf‘i of it. As for the guard electrode 4a, also a guard
alettrode paa 9"15¥6tmed. At lower side of the substrate 30 9 a

depresslog-48 viithea tresezerdlardp&iefolimethed as t6amgsate [Biper sensor
sideRfithe aeeorslelecupdn dambhthis RRIEdsdiefRiablathal the adatdforth

electrode 4a is set.to be reversed bias depending on the semiconductor
EHTRLLARY e SRRSTNE Ao AMERL e LN At aheA® (0 form a
thiotiohs asthen3sAyilsratmystdapodetant eHerfitstleleicwddd 1 flutishsucture

@ﬁﬂé’lﬁe{c@éﬁg cfé@@ﬁﬁ@ﬁ- _a%Q\PeCi‘J %@E@tﬁ@@&ﬁ@%@ renak @Ptﬂé%@l%m%wn in
ééézg insulating material 5 and the like other than described above, is the

‘as the sensor shown in Fig. 1. In this third embodiment, because
the secdfig.elE@tisde 2ammndsitrsignald vetecttodedavare fomaettputypie sensor

seemicARgualer diffgign @M%@WHB&P%?d"cfiff’er_e?%&%}ﬁuqtﬁ@%%ieﬁa tign  this
possihle to dis enseﬂvllv’grti}e m;(igglq?tlng ateria bet\g;in them, and ‘ d
FoBRL IR SR AREAERA AN LS PR R AP ﬂ%e&‘:?é” B poTtith AEfylgme
lgra:hﬁ)iamshqlliﬂaatatémntmshhmdq)maﬂxmﬂj/ffypﬁ)_ﬂemmthcai:mrdlmg_gulastrate 9
faurth, flebediment,of SaeREaS e JAMe AR ndhisriorin 3 4REAIREELion 43

the depression 43 is formed at the substrate 9 so as to form a
in Fig. 8 is not formed at the substrate 9 and the structure other than

described above, is the same as the sensor shown in Fig. 1. As a result, in
this fifth embodiment the first electrode 1 functions as the vibrating
electrode and the second electrode 2a functions as the fixed electrode.

In the respective embodiments shown in Fig. 1 to Fig. 10 described
above, the guard electrodes 4, 4a are configured to reduce the parasitic
capacity by making the first electrode 1, 1a and the guard electrode 4, 4a
have substantially equal potential. In the respective embodiments shown
in Fig. 11 to Fig. 16 described below, the parasitic capacity is reduced
without providing the guard electrode 4, 4a. In other words, the effect of
the parasitic capacity caused by the insulating member is reduced by
making either one of area of the first electrode and the second electrode
which are disposed opposedly with each other, narrower than that of
another, and providing an insulating member outside of outer periphery of
the electrode with narrower area.

Fig. 11 (a) to Fig. 11 (e) are plan views to show relevant parts which

constitute the capacity type sensor according to a sixth embodiment of the
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thin film portion 44 at opposed part to the first electrode 1. The structure

other than described above is quite the same as that of the sensor shown

in Fig. 8. Fig. 10 is a cross sectional view to show a capacity type sen$T05002
15 according to a fifth embodiment of the present invention. In this

embodiment the second electrode 2a and the guard electrode 4a are

formed by the ion implantation method or the diffusion method on the

fs&‘??é?ﬁt?n%eﬁ'l‘ﬁoﬁ?ﬁl’?daﬁi%‘.el?W?Qg‘l%%&@%’i‘o@aﬁ @y g'fé’lﬁ%vﬁpﬁ?c‘?ty type

depression 43 in Fig. 8 is not formed at the substrate 9 and the structure

RREPTHER YD Qiselmsthsieeidhe ¥dhdaw minsEigsotsifdwn in Fig. 1.

As a retllsubsthristéifh ehthedimemithelfirdaelectforta ddfunationsastbecrystal
vibratin rode e.second electrode 2a-functi s the fixed
B e e OSSR SRR M€ nd has
RsRad EBvE g Jhikinaentrands a, st LdatigOrRsa B clpkidaned] 1s

ﬂ;laﬁa%m;at%}@%@ﬁiﬁfabmmkﬂf%meJirsltsedgsétodlgﬂ,il:san@tihg ghlaterial 3a is
electrode 4 ave substantjally equ ential. In the, respectiv
D e BT R PRI R WHGRE S e 8 other
Hapadibe ieneainegovivodtloreabipr tHa dlidrd bigvtrods sheavmiathig. 11 (o),
W%@%ﬂ&%ﬁfé@%@g gaﬁsxgﬁna%lti@iﬁaﬂ@h @itm@feg Mi?@ﬁin?waéh?qor (axample,
me er Is reguce Y aking elther.one area o e first trode .
R S R S e AR R S G penine
pertowed tharfttranomansthieef hd provivlgestriodelanimx iaaddskportion 24 is
Rl ehouteripenrhgi Ainthgelesliadiawith RBHEWST ¥£aah8- dde(@econd
%ﬁ F%b%al e) are Elarb\élews to SEOW relevant parts which 35 (:onstltutet f th
ek %ikﬁf&g b SO Bk di ﬁt%r&‘g&’tﬁ’ JSHRRShOSr the'R ppart of the
egcFnded oresent ilenfiostanteticpdd 1B ifvacrosssastidralfized efectrode
IHR19aRacL YRR SaReaE WhaR cELiBlang dha dinenXiftintf shewnds. Fig- 11

(e). A sybstrate 8 shown in Fig. 11 (a) is formed out of single crystal

silicon stiBEHA Whith T8SHHR aleIBLaNtaRY ShGareRRrHag snembers
esathpacahipekalavgéytHickpe sdiakdes s ctemdulan epeningofostloroB loiside film,

fagned atheeentedpa . af iie BURsHALS: AP SURHNgMARER] 38 e second
made out of, for example,_silicon oxide film on the whole substrate 8 qther
electrode 2b on the insulating material 3a as shown in Fig. 11 (d). These

insulating materials 5a function as fixing members to fix the first electrode
la. Moreover, as shown in Fig. 11 (e), the first electrode 1a is made out of
polycrystalline silicon film so as to be held by the insulating material 5a.
The first electrode 1a has a larger diameter than the second electrode 2b in
order to cover four insulating materials 5a.

In this embodiment, as is apparent by the cross sectional view
shown in Fig. 11 (f), an area of the second electrode 2b which is the vibrating
electrode, 1s arranged to be smaller than that of the first electrode 1a, and
the insulating materials 5a which are the fixing member, are located
outside of outer periphery of the second electrode 2b, therefore the parasitic
capacity caused by the insulating materials 5a do not affect on the detected
capacity at the second electrode 2b. Further, distance between the
substrate 8 and the first electrode la becomes longer by making the
insulating materials 5a thicker, the parasitic capacity between them can be
reduced, and as a result, the sensitivity can be improved and at the same

time the input conversion noise level can be reduced.
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than the opening portion 81 as shown in Fig. 11 (b). As shown in Fig. 11

(c), a second electrode 2b with a circular shape is formed out of, for

example, 10 single crystal silicon so as to have smaller diameter than tR&T05002
of the opening portion 81. From one part of the second electrode an

extended portion 24 is formed so as to extend on the insulating material

3a, and the second electrode pad, not shown in the drawing, is formed on

a tip park pf, & ion. The first :
e elob o B e e s e trode

bredpshéh euitserdatlesisoifing metereit sl ad avecsgppdriitg membBRY are
ittt cednpafativhbr)aigd shiekpigssd ath fororde wnoffiliearhoxsidetiitde pad is
lon fth bstrate.8. ide.of riphery of th
B A SRS U EE, P PR b ot
radse %lh%glf&ﬁ’ﬁd%terials 5a function as fixing members to fix the first

electrodpida 1M os¢everi@sish@yaie Fignlliéa)s stk alenivedt aists which
mad t of, polycrystalline silicon film so as to be held by the insulati

A e LR TR W AR AT he et o
thecpsgePhiiny ordiomaedvBigiol? imbisatisyosmesntiersd. viswnahitbe capacity

spbadineptnateis ARPAIERE RY dherer oS SeRIONhYieY ishewn in Riy. 11
(f), an area (E‘.the second electrode 2h which is the vibratinagc eleftm%de IS

(BE TR TR ST (R /AP elBEHUUENG, SRl o0 which s

arranged to
isutating HigtetidléBaiwhiemad shefiingovembee, ependegtedrioatsi@é of the
Q&Bé&tﬁ%{ﬁéeﬁpsk}%ﬁﬁlpf@@}ﬁﬁﬁ_ H?Hleﬁgfi{qf_éﬁ(%ga tgﬂﬁ%ﬁﬁ:f%%@%i&%r?#i@e%%de 2b
C Ity cause e 1N n aterigls Q not.alfect on the.

SR s B B e e G AR HSE Ml Beighly The
sheusubsticitedd ahdrthdeficsilatdciodes|a bebemasntoagshbysemsongatibe sixth

NEBERgRREHBE P NIFKET. 118 PRIASHIG SARRULORIWELLINBBUERARRE the
reduced, and as a result, the sensjtivity can be |mproyé%d %nd at the same
.12

HSHARE e MPLRTEAIR QRiBRNERERNET L e el PegtopeERhkLy of
this p@jnndkdeﬂiamdad%bpas@m@mwidehpmeﬁm stetirodd Iaimcbthezvn in
fegops! @?%%%P&%%B%B?ﬁﬂ%@iéabﬁy%&%% FiQt Loy R Qi AT D e tween
Further, it'is required that only one of each electrode pad is i)éowded on

?h@mséhjﬁ’éttﬁbt%aigaﬁﬁ@céhﬁcif}régn%%cﬁ’f&j@ rddudeeromnen tipgger. By this

arrangement, the sensitivity can be improved and at the same time the
input conversion noise level can be reduced.

Fig. 13 (a) to Fig. 13 (e) are plan views to show relevant parts which
constitute the capacity type sensor according to an eighth embodiment of
the present invention and Fig. 13 (f) is a cross sectional view of the capacity
type sensor when cut along the line XIIIf - XIIIf shown in Fig. 13 (e).

In this eighth embodiment, the opening portion 81 shown in Fig. 12
(a) is not formed at a substrate 8a as shown in Fig. 13 (a) and the structure
other than described above is the same as the sensor shown in Fig. 12. In
this embodiment, a second electrode 2b functions as the fixed electrode and
the first electrode 1a functions as the vibrating electrode.

Fig. 14 (a) to Fig. 14 (d) are plan views to show relevant parts which
constitute the capacity type sensor according to a ninth embodiment of the
present invention and Fig. 14 (e) and Fig. 14 (f) are cross sectional views of
the capacity type sensor when cut along the line XIVe - XIVe shown in Fig.
14 (d).
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5 pad area becomes less. Fig. 12 (a) to Fig. 12 (e) are plan views to show
relevant parts which constitute the capacity type sensor according to a

seventh embodiment of the present invention and Fig. 12 (f) is a crossPCT05002
sectional view of the capacity type sensor when cut along the line XIIf -

XIIf shown in Fig. 12 (e). 10 In this seventh embodiment, an insulating

material 3b which is shown in Fig. 12 (b), is formed so as to cover the

openingrRorti 1 of t 8. which is s in. Fi
the sec%ﬁd%%%ﬁﬁée 2%%V§#§E}E§£S ’o%vr%%gé%%%%)dqg f??n%gd@)%rﬁ%]f%y the

MRARIHS hishahas. compRtRIATSR dMee thaisrersinsshavre s kg 14 (o),
sameaasibelseigonia e 830 itTamkedinehestiwondreghrblle Reaskitept on
i venth ' he_insulati rial I nfigur. .
e T I B T
{re Woss e dnenan e BRGRFiah Thds formednentibpansairtiapapajerial 3c
sanhewaduc@dovhile(dstanda eiueelrctieduibbtiatéoBrand tie fiistinsulating
clopuade la becomes langer By his, 20 Arrangements e SeRYMY 3. 11 4

ealmprove an a? t?\e Ssame ﬁlme the mpu?conversm_n nmse%ve canbe
Faquéed. K tle(by b eliectrade Ll hreaplantandedioetioomn réfeiafpaed so as to
M@%ﬂaﬁ@&%@?@ Eh@ fﬁ@ﬁ@I_M@ﬁﬂQﬂé%ﬁ&d&\g&RQ{q'ﬁlfﬁée FoNGNTR the dlrawing.
odal t of the pre Invention and ki a Cross sectiona

TR TS ARy 5 a0 AP B LA SRA RN S mbere.
shown ikrFidhig 3 ehddithingigith ensivdaimenimibevpériing pdeonedlso as to
shevsn i Fighthrd dadfsopet tongeed ala r3te GagshowRdbi 1 as is
éag and th(eg)\}?/tr%c‘:?ture othertthanlde.scrl ?}? above thea‘ %Tgngz as.th »

REEFRRENA TS EP ST oS Aa BB AAENE Xsédn R B parasitic
fapetions @s the finedlefenyode tamth138ctdedir st@l edtianda he fdattiord aspacity

thecubraing glesioge 1H9- 1 (@ OhiGHIRLAE L AL WENS [ERI0M (f), the
relevant parts Whlchpc nstltuée the capacity %s(g%sensor c(gr%rdln toa
ARRFeEMBR dihBHYO PO TBRE et IV ARAE %?’&‘ZPK@ qiERfleracp as to

arelar ddse sictiorddativwle dfbtiiercapacinstyhe feresbelehtndeataldnthiheecond
ling ey 2X e B, inGig- A2 A% dd)- 13 PCT05002 In this ninth

embodiment, a ?e>cond electrode 2c is formed by the )
Fig. 15 (a) to Fig. 15 (d) are plan views to show relevant parts which

constitute the capacity type sensor according to a tenth embodiment of the
present invention and Fig. 15 (e) and Fig. 15 (f) are cross sectional views of
the capacity type sensor when cut along the line XVe - XVe shown in Fig. 14
(d).

In this tenth embodiment, on the second electrode 2¢ which is the
same as that shown in Fig. 14 (a), four insulating materials 3d shown in Fig.
15 (b) are formed along each edge of the second electrode 2c. A circular
shape insulating material 5¢ shown in Fig. 15 (¢) is formed to cover these
insulating materials 3d. Further, a first electrode 1c shown in Fig. 15 (d) is
formed on the insulating material 5¢c. Even in this embodiment, the
insulating materials 3d shown in Fig. 15 (b) are configured to be outside of
outer periphery of the first electrode 1c as is apparent by the cross sectional
view shown in Fig. 15 (e), and the parasitic capacity on the insulating
materials 3d do not affect the detected capacity at the first electrode 1c.

At this point as shown in Fig. 15 (f), the depression 43 may be

formed at lower side of the second electrode 2¢ so as to make the first
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substrate which has comparatively large thickness as shown in Fig. 14 (e),

and an insulating material 3c is formed on the second electrode 2c except

on the periphery and the circular shape portion at the center as shownAGT05002
Fig. 5 14 (b). An insulating material 5b is formed on the insulating material

3c as shown in Fig. 14 (c), and a first electrode Ib is formed on the

insulating material 5b in the same manner as the embodiments shown in

E18thdd0 Flordi RS ﬂ{ﬁgel%?é@%?e% c?dbegf?d‘dcgl% %%%B}Yﬁlﬁlbsctrode 2c

formed so as to be connected to the first electrode pad which is not
Bmestiom %ﬁé]&‘?a‘(ﬂf]ﬂﬁ”&ﬁ%ﬂ%cﬁ?%‘éﬁng materials 3c and 5b constitute

fourth sifipontGinenitigrsl 6lte)hie € plaodiman, th eiosulailaganatesisds3@hich
is for sp as to surround outside of t ter,periph f first -
RTIESRRS AR, SHIPHO PR A5 Sl RElIP DRVl MBbdiment of
1y, BrReeRY pavasitiencapadiigen ¢Hd) itk alstiot mettiond vieohbhagapacity
the dsteciadwhpaciiv H@atdhe dnshelBonMadexMif Ishitierembogimestas
shown in Fjg.. 14 (), the depression 43 may he,formed at lower side of the
ooy s it dheh CERECRRRA MM AG BIEG AL UShSUR P He. 16

fodeis draunreddatape sheoinsBridnada@ietiatheddistaony dediigde 6 (b) as
Fifgh Ko pbieinig rdéni®k-aie: BI@R Nigys Iatshewh aleMan thastpowhieh 138 16 (d)

constitute the.capacity,type sor according to a tenth embodiment. of .
o B S e s S b S TR el etion as
thewgwirtheebasacitystypd sdnsorevheevededloog alse tineedecewtdghparrasitic
H&Eé&it%ﬁﬁ@h@éﬁi%ﬁ%‘i‘e%&b@gﬁtﬁ%&'%v‘i'ﬂﬁ %Ms&eﬁéfwg.% %hﬁ% 10.
E,;th same g}s tha&ghorvn in Flf. 14 (a(ﬁ.four msulatwg]l%fate%alsﬁd 6. th
KOG PR 1B RS HRSE oGR8 S BPYRR Ul 2idcfiiied the
enAteirdyl@nshapmipswatingne atetiaé Sesteotim int RigiriBufcy oo femsien noise
iecaverihest dnselating materials 3d. Further, a first electrode 1¢ shown

in Fig. 15 (d) is formed qn the insulating material 5¢c. Even,jn thi ..

embodimértt, 1Ae"3b ﬁﬁ’sﬁﬁﬁré?ﬁﬁﬂﬁ?a@é@éﬁ%\%%tgﬁ? lgqbyhibe parasitic
caopdigityedatoded dutsitie d)]f}smﬂmtr_@rﬁphmyimhk&ﬁifirahelmmfedieckd dg7isnaking
ARPASERLIY dne HIRSSAECURRR QW SIOWR INF %182t 60AR N d the first

parasitic capamtgcgn the insulating materials 3d do not affect the detected

elastradeat the wbstardaatezeEo ARSIt A ERBWA ibheif1usf (plegigode 1c
slepridéssioha4s thay be tBb twined aflltetiedsidk afildemecodthglebisods@tating

ﬁ?a@grﬁglgl%ﬁeo%ﬂgtof outer periphery of the first electrode 1c.

At this point even in the embodiments shown in Fig. 11 to Fig. 14,
the guard electrode 4c shown in Fig. 16 (c) may be also provided.

Also, though in the above described embodiments, either one of the
first electrode 1 or the second electrode 2 is utilized as the vibrating
electrode and another one is utilized as the fixed electrode, it should not be
considered as the restricted example, and both electrodes may be utilized as
the fixed electrodes or as the vibrating electrodes at the same time. In case
both electrodes are utilized as the fixed electrodes, it can be applied, for
example, as a sensor for humidity, gas flow or fluid flow.

Up to here, though the embodiments of the present invention have
been explained with reference to the drawings, the present invention is not
restricted only to the above illustrated embodiments. Various kinds of
modifications and variations may be added to the illustrated embodiments

within the same or equivalent scope of the present invention.

15



14 PCT05002 electrode 1c function as the fixed electrode and the second
electrode 2c function as the vibrating electrode. Fig. 16 (a) to Fig. 16 (e)

are plan views to show relevant parts which constitute the capacity typ@CT05002
sensor according to an eleventh embodiment of 5 the present invention

and Fig. 16 (f) is a cross sectional view of the capacity type sensor when

cut along the line XVIf - XVIf shown in Fig. 16 (e). In this eleventh

embodiment, a guard electrode 4c shown in Fig. 16 (c) is formed between

the insulating materials 3d shown.in Fieg. 1&&?3 as _fifth supporting
members and an insuléﬁ{%mgr%% Bt ﬁ]ﬂi}jﬂg(d) 10 as an

insulating member. This guard electrode 4c has the same function as the
guard e 0 ich are rovil%i red t rasitic, - L
capacit Lﬁiﬁ%ﬁ%%é%ngvb%d%%n%g %?(% a%?l §§ (@%ﬁﬂ[%%%rgﬁ@é r%g{%r.%%%o tlilllév?[%tlon '
rtiirer by depaghyuetsreciidtbenikeions sdwihatri§es sy vetisan be
Eepstiviy eanibetirspeovachant akthd sampdima et qasiversisrl can be
neo('i%e %15 level can be reduced. As a result, in this eleventh embodiment,

the effect of the parasitic capacity caused by the insulating materials 3d

can be reduced by making the potential difference between the guard
electrode 4c and the first electrode 1c substantially zero, making an area

of the first electrode 1c 20 smaller than that of the second electrode 2c

and providing the insulating materials 3d outside of outer periphery of the

first electrode 1c. At this point even in the embodiments shown in Fig. 11

to Fig. 14, the guard electrode 4c shown in Fig. 16 (c) may be also

provided. Also, though in the above described embodiments, either one of

the 25 first electrode 1 or the second electrode 2 is utilized as the

vibrating electrode and another one is utilized as the fixed electrode, it

should not be considered as the restricted example, and both electrodes

may be utilized as the fixed electrodes or as the vibrating electrodes at

the same time. In case both electrodes are utilized as the fixed

electrodes, it can be applied, for 30 example, as a sensor for humidity,

gas flow or fluid flow. Up to here, though the embodiments of the present
invention have been explained with reference to the drawings, the

present invention is not
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restricted only to the above illustrated embodiments. Various kinds of
modifications and variations may be added to the illustrated embodiments

35 within the same or equivalent scope of the present invention. 15  PCT05002
PCT05002 INDUSTRIAL APPLICABILITY The capacity type sensor in
accordance with the present invention is utilized to detect pressure and

the like in a state that the sensitivity can be improved and at the same

WF]‘%EQ@ RYLgANversion noise level can be reduced. 16 PCT05002
What is claimed is: 1. A capacity type sensor comprising: a first electrode;

5 a second electrode which is disposed opposedly to said first electrode;

& guakdeeleatiogdeywbisbrisdlispaspa dpgosedly to said first electrode; a
é)%gg?igi el g\gé,ing means to make the potential difference between said

Irst electrode and said guard electrode close to zero; and a capacity type
3a19s6P dettaatnede sds bol o Slsposrpcnnse dhaty sdietreleotgagte:
ﬁrghagi};@méez@l A a&i@cril‘ae@m j @g@mﬁ?o%leme@md '@tﬁﬁw@cliéb@tme;
accarding to claim 1, wherein sai rd .electrode.is dispose een :
Ll R L RS R RS AP 5 s

Beplelesttending toseis auatidblectendpisnng bofiesteuppBrting member
todbp saithaypre flgstiodetanssaithfirst £leciade: fnpoa LaRaEHY RS etween

sensar according.to clajm 1 further comprising a second supporting

SR T AP AR 008 AT S2iouard 20 elottrode. 3. The
capacity type sensor according to claim 1 further comprising a substrate
QT‘_W*T%Q! c@f&e%fﬁ@'gé‘i{%ﬁ@@y&‘?ﬁr% _%'d:l%ﬁﬁ@”ﬂ, e\'ﬁ%’i‘?ﬂﬁ’ @M guard
said guard electrode are formed,y}‘\ggreln jald ga%rd electrade is mﬁde d
Gl SRl SHARRIEH RSB R b ERSIEAY CERAREVTE) PR A daarode.
first electrode or said second electrode. 6. The capacity type sensor

9900@'}{@&9;)%1@{{9 %yﬁ@%ﬁ%?%‘gcgfatmg to claim 1 further comprising a first

supporting member to fix said guard electrode and said first electrode.

4. The capacity type sensor according to claim 1 further comprising a
second supporting member to fix said second electrode and said guard

electrode.

5. The capacity type sensor according to claim 1 further comprising a
substrate on which either one of said first electrode or said second electrode,
and said guard electrode are formed, wherein said guard electrode is made
out of semiconductor layer which has different conductivity type from said

first electrode or said second electrode.

6. The capacity type sensor according to claim 1, wherein said first
electrode or said second electrode includes a thin film portion which is
constituted by a depression at the central part of lower side of said first or

second electrode, and said thin film portion is a vibrating electrode.
7. The capacity type sensor according to claim 6, wherein said first

electrode or said second electrode which is formed as the thin film portion is

a vibrating electrode.
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electrode or said second electrode includes a thin film portion which is 30
constituted by a depression at the central part of lower side of said first or
second electrode, and said thin film portion is a vibrating electrode. 7. H&I05002
capacity type sensor according to claim 6, wherein said first electrode or

said second electrode which is formed as the thin film portion is 35 a

vibrating electrode. 17 PCT05002 8. The capacity type sensor according

to claim 1, wherein at least one of said first electrode and said second

electrode is the vibrating electrode. 5 9. The capacity type sensor

8ccorbilify $BRASHY 1y RAERAIRBRSGrne tostlairrbdwherednit deash@gne of
sledtfode alectixatbelacdraddssddnd ehpactydyipelsersbrLampasiagidle.

first electrode and a second electrode which are opposedly disposed each

10 other and an area of either one of said first and second electrode is )
fhadel harronasifiyatyRsoieasdn 8 € SiEpStiRgchembbr Whrrelg both of said

flispasedtevdsidm af RuttsariRhelycof ae0k saiddeigetiadasyvith a
narrower area to support another one of said electrodes with a wider

area. 15 11. The capacity type sensor according to claim 10 further
EBmpridingnacstibsraeesanierainmsarisagporting member supports said

§|@ﬁ‘é@@¢e%%d@gﬂﬂd£rs@m&)réﬁ%@§&@%ﬁl %Qé%p’ﬁb@éénpaﬁgb&@a each
%%Bor a ordin éalm 11, wherein ei

t f. said fir
AL Rl OIS Pl AtE aEEh Tl S BArR Wtaoty made
Isidmm@edh@elwel@tﬁlwldasubstrate and another one of sald electrodes

Wﬁwﬁdéﬁﬁigj%ﬁ@m%ﬂ %’G%E%@e@%&%ﬂ@%f%ﬁ?&‘%&%%@?%ﬁr one of
cc laim 12, wherein an openin ortion is formed t the central

S e e R g s BT e kG BHOSR P SL ppBRrg s

ehectiyeles Wislvibraiiereleerode. 14. The capacity type sensor according

to claim 10, wherein either one of 30 said first and second electrodes is

disposed on another one of said first and second electrodes and, said . .
&5pac1§g®ﬁé‘%%ﬂ§8rtﬂ’ﬁ1é?’&6?ﬁp?f§ﬂ l}HhC r?g"fﬁﬁﬁlgbg}mpmsmg a

substrate, wherein said supporting member supports said electrode with

the wider area on said substrate.

12. The capacity type sensor according to claim 11, wherein either one of
said first and second electrodes is disposed on said substrate, and a third
supporting member is disposed between said substrate and another one of

said electrodes which is not disposed on said substrate.

13. The capacity type sensor according to claim 12, wherein an opening
portion is formed at the central part of said substrate, and said electrode

formed on said third supporting member is the vibrating electrode.

14. The capacity type sensor according to claim 10, wherein either one of
said first and second electrodes i1s disposed on another one of said first and
second electrodes and,

said capacity type sensor further comprising a fourth supporting member
which supports said another one of said electrodes on said one of said

electrodes.

18



10

15

which supports said another one of said electrodes on said one of said
electrodes. 35 18 PCT05002 15. The capacity type sensor according to

claim 14, wherein said electrode with the narrower area is disposed orPCT05002
said electrode with the wider area, said capacity type sensor further

comprising a fifth supporting member 5 which is formed on said electrode

with the wider area, and an insulating member which is supported by said

gg.h S“pgﬁ%ti”&_Bﬁ!ﬂ?e%%@erseéﬁg%%ida%%%ﬁﬂgge WS HATQWELRERHS said
isposed on said insulating member. 16. The capacity type sensor

alecsranty Withitha S ltABCEoRTSAsity disRosRA e RRIfo GleRdrigVith the
dighaseeehetween said fifth supporting member and said insulating

I tential iZi eans to make the p tigl difference
e SN R C S e Gl T
vApaRits tfpeehstr gatdcalagtrrdmavishidhatndsadare®d aithga insulating
hemween whishidfisstglecteedbyapsdaidtsesapgdaiteisoffomBer, wherein said

electrode with the narrower area is disposed on said insulating member.

16. The capacity type sensor according to claim 15 further comprising:

a guard electrode which is disposed between said fifth supporting member
and said insulating member;

a potential equalizing means to make the potential difference between said
first electrode and said guard electrode close to zero; and

a capacity type sensor detecting means to detect impedance change between

said first electrode and said second electrode.
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