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(57) Abstract: The present invention addresses the problem of reducing noise in the sense signal from an FET-type hydrogen sensor.
In order to solve this problem, one aspect of the sensor system according to the present invention comprises a reference device and a
sensor device, each configured by means of an FET on a substrate, and the well potentials of these devices are electrically isolated
from each other.
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MEFICEWTRTREBXROME. KEX, K. @ER K. RADE
BEBFZICT DD, EROME. ATX, PR, SEAQEEZRLTVLRL
mahHd, TOH, AERIZ. 4T 0LH. MEAFICHRINLAE K
XX, IR, #HEREICREI AL,

AFHEICSVWTERF TRINIBRERIE. FEXRTHELS MRS
NRWRY., B8 EZ20CE0ET 5,

MSICRT Y Fy TOMBERIZABOE—DERBTH S, PIEENR
(PSUB) LICPFv¥RIVFETTHERIN/-YYFET (PCHSE
NSOR) &, ABUKPFY¥RIFETTERINASEBFET (PCHR
EFERENCE) &4 BEWIBELTEAINS, EWIBEELTEL
BEOZRFETEEYYFETEZHHIDZIET, YUVYITIST4—PAY
ToRBEIRRINZEEL SO LIFITE, EDEWMBAIVDRELE
W B ENTREE D,

ZRFET, Y FETHICMES— (CATGATE) 28L. &
BFETORMKERBEEEL TLOICEME (PASS ) 26579248
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[0050]

[0051]

[0052]

[0053]

FESICRULAERREREB U THS, EIE (PASS 1) BHIAEEL
SYaAVPEEY) AV EVWSERELBEIPEEARELG L. MENR
EEBLEBVIRTHNIEATERY, T4bE, KXEDOB—RHEHILHERE
HELEBRLTRUPRENR (PSUB) ZEALANS. NFyRILFET
THS, PFYRIVFETTEVHFETESRBFETAEKT 2 SNER
%,

EFNETNOPFYRILFETAERINAENT I (NWELL) FEW
IS L CERITHOND, TORBR. LEB2DOONWEL LIZPEER (PS
UB) DEBEM (SUB) ZWMEBEMNE LAEEZICHNMITIAINSELH
. BESMICOBET 2 2 &N EREE 12 B,

ZDH, EVHFETON ) (NWELL) BRESEBFETON
7zl (NWELL) ER3HILTEOEMZHETEIENATES, @R
ELT, M5 ICRTBY VY FETICEBWTKY z)LiHF (BSEN) &
Y—RimF (SSEN) Zz@#EL. ZRFETICEVWTREY zLigF (BR
EF) &V—XmF (SREF) 28T &NAsEE R 5,

e IS5 IR LYY Fy 7 (SENSORCH I P) 2BVt
VI RTFLD—HERT, ZOFITIE., EvHFy T (SENSORCH
| P) &#E@E (DCTCIRCUIT) Z2BIFy &L, EVvHYRF
L (SENSORSYSTEM) Z#8mi L. INEILICEHAYRTL (S
YSTEM) [ZEHELTWS, LML, BB Fy TEREBRETFy 7
ICHEHTHELIVWL, ILICLEMYRATLETEDTI Fy TITEHTE LY

VTH#®EDOR (VTHSEN) , EESFE4EXKERK (VGEN) , #E
EELOR (CAL) OEMEIIKA4 DFRBEREZETHD, 2L, B4 TIEN
FrRNFETCHOLDICHLEE6 TEPF v RILFETTHZLHY —
AERLA VD ANEDLE, H6DtEYHFvy S (SENSORCH | P)
ICBWTPFvRILtEVHFET (PCHSENSOR) &PFv XIS
FET (PCHREFERENCE) ZhZhICEWVWTY I LENEY—2R



WO 2016/111098 13 PCT/JP2015/083889

[0054]

[0055]

[0056]

[0057]

BAUNMEBRINTVWEIRAKSICRTRERBEERERD, ChICLYREICH
TV RAFTAILEWT, BRBFETOREEVth sens&try
FETORBEVth re fidUTOR (2) TERAEINS,

[#:2]

Vth _sens =VthO+a - -Vth _sen(1/ f)+ AV
Vth _ref =VthO+a -Vth _ref(1/ f)

X (1) & TZE, KX (2) TRHRERDROBEAES AY, FEIZ1
FHERDIDENETNNILCAS (a<1) ANERLRDS, PFyRIVFET
TR/ FHENINF Y RIVFETICHEL TAIWZ EAMSNTEY.,
FOEIBEICES FTdald, 0. SERENIMBEFETESZ, 20D, FKEE—OD
R TIEERBRICLE L CTERDROBEAEO & AY 1/ f #EHRSH
FIFERTIEND, RANREBELCRET S EDAREE RS, &
K3 &5 ALLLB LI, ZOMEEERIFEAEELLAVI ENOH
ERZEICIEEAEEVWHTELRWL, T4hE, REIXMEEMIESZ
ERLK VY R TLOERENTREE RS,

BEDEFTNARELTCFETA@E>HBEG, PFYyRIVFETRENF v
FIVFETICHEBELTONERNMNIVWED, +OREBREBTDHICIET—
MEZRESTBHIENEFE LWL, TaabE, TNAARAFAX%ERELLE
FRIEWTRLLAY, Fy TEBIRKEICAZNLIRMNEINTEEWLD
BEPH5, LHL. SBFETEEVHFETOREEDESHORRE
BRETIHEOICRTEVH Y AT ALAE LTEIBE, RELRLAVERE
MHEELRVL, > TONERZRELENRWVWPF Y RILFETORRIZE
IRE & 7R 5 7R,

B7ICIEEBROPF vy RIVFETTERINZtEYYFETORRMEE
Y. M7 AIEEYYHAVSENDODKRRERETHD, HEMMNAFETO
O (EREBEA) « EEIERNE#ET, HERHEDY 1 IV T TKEOEA
AT R EEHIC. HADNMNB LN > TVWBDLDH S, F/o 1808
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[0058]

[0059]

[0060]

MO TKREAZEBLETZEEHIC, BANTH>TWS, H7BIFVSE
NEKREBEOEETHS, 100ppmMAH10000p pmETOEE
TRIFAKRIGEENIERIN, PFyRILEVHFETENFyRILEY
HFETEIREERUCHEEZE TSI ENN>TWVWES,

M8 E#RAWTERMRISAREEEY YV JICRIITEHE SR, EEMICEREA
5,

M8 ARHEIIREEVBSEtEVYHFETICS T 2BREEEILOERMEIC
£8P Vth sens body&DBEFRERTITEHEDTHD, NFv=x
IWFETZRBAW 7I)EY—REFEETICT DI EMEZELLIFEIC
DWTEIE L, B LZORHIEIE8 ADHEARICRTEY THD, &
TGS —b, DIFRLA Y, SIEY—RTHY, V—REFEHMEMDRE
WCEBMRIRE (ICONS) Z#HAL. HM2CIKRTL2B—TEDRLAVE
WERR L, (VDD) BREREBAMA. (VG) B¥5—MBAMATHZ, Tk
(VSEN) FEvHHATHD, BEIFR230K, 300K, 400K
DWTENENEFELL, ChiFENhTNh—40C, EE. 130CREEI
BE L. BBEGBICHLEREERESEELZ H/N\—T 5,
Y—REDINDEMNIELDZ D, EERIR (| CONS) DiEmMEH
it (VSEN) &Vth sens bodylitExd s, EE
MR (1CONS) 2V Y TICHERREIICRELLEBEOVBSIE—
1. 85 VREEILAY, JziEBINTWRIEALEYHHA (VS
EN) i&1. 85 VREILRD, CORBERIF[KIO%DIEET S, 14
MRKRNSBEET DHE. BV THAIET., OVERY, THIEVBSAH
—2. 85VIIRBIE%EKT S, ZRFET CIRRIMNKAH > THH
AHELLABEWEZHVBSIE—1. 85VDEFTHD, £oT. EVHF
ETESRBFETTIRVBSICT., OVOENEL D, ChICLYEVYF
ETOREEECSRFETORMEFELDOBICELZEAK2 T mVICAS,
SDRIMFRICHL2 TmVORESELDEH2. 7T%DFHARENE
LdZ&ilRs,
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[0061] H8BIL, M8 AILRTERIRICLZ2KRETROIBRERHBNREZR
BILHLT7Oy hLESDTHS, 0. ERICEITHENRETHRI®L
L7 MERRNMRESHTHERETSZEE, —40CTRINDRETR%E
BRI DERIC— 3%DENRENERDRICLYEEIND I EZRIKLT
W%, —HT130CTRHI%NDRENRERINT ZRICIE. + 4 %DEx
RENERPRICLYERINDG, ARIARETEFLEOBY. ERVBRICE
YEEINZREICIGEERFUNEFET 570D, INZMETDLHICIE
BREREAE VY OHARAEE LTREICRDIETHB, hidty
BIZAMEODERERY 5%, LROERBRICLZVthEEVEh b
odyldTaEDX (3) LI ICEHRIND,

[0062] [#43]

Vth_body = /4, —VBS - 3, )

4 = @TI{N%]
q Ni
_ N2eN

 Cox

[0063] CZTkbERRILYTVER. TIHEE. NiZEMEFy Y THEETHD
o THMBENANBEKREEEFEDAHOVth bodyldBEICKEL
TET B EICHD,

[0064] MI5H&LVHEICHRTAERBEHTIEIVBS=0VAROTVth sen
s body=0V&ERQYUAMROENREFEAENICELGWV, £>THES8
BICRTEBYREILKELAENREEFIEOERY, KROVBFEBOFEELSE
K ENTREERY ., RBTRBEELE VT EZREAREE RS,
CZETT, AEERBICKYERSRERYMR & ICL 2R REBAR
o RIC. 9ZRAWT 1/ fHEDORKEIREIRNDS,

[0065] (9%, HHHIEHFEETOELAFAB-—ATIREINDIEENF v RIL
FETETINTypNEBEPFYRIFETEFILTyYypPERAWTT S
FHZAEEL, PFYyRILFETENFYvRILFETTHELAEBDTH
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[0066]

[0067]

[0068]

[0069]

[0070]

5, STEICIEBS IM3ICHBITD 1/ T HZAERNTHDTELEDOR (4) &
AW,
[#14]

v, KF
A C LW

ZZTVvNIETF—MNADBE/ A X, AFIFNAYVRIBE, KFIZ1 / f#5
NRIA—=4, LRFETO S — MR, WRFETOS— ME. fIZAIERR
HTHad, 6sigmaBsaitETSE, FAB-AILBITAHIL NI
TR 1 0p pmBEHET D EZICHAICLELTNF v RIL, PFv
RIWVEIC2HREENIWL, LML, KF>T1TE—-23ThHIHEESA V&S
2kBE. 1/ THBORIINMRENRTI Op pmDESHNEEREE
mY, \ETELAVWKIIEAS,

DEE, PFYRIVFETICBITS 1 / fHIEINFYRIVFETOD 1
S2UTDOREITHZD., PFYyRIVBREINFvRILBICHERL TEHE
BiICERERS, fIROBY 1/ fHSES VY LEETHL-HOBRF
ETEEVHFETOEDTRIEEARTRETH S, LT BV FvTL
NRIVTTEBLRITNILKTEIENEFELW, F1 /7 f #ESIFEHRREED
RAQDBIFERZTBRBIEDNLPFYRIVFETTEVYFET ESRF
ETAHERT 2 EICLYRBEASMEICHT 2LEMPEFEEEALIES
ZEHLHRETH D,

B10ERAVWTRICPFvyRXIFETICEEOEBICOWTEHRETS, K
1 O TIMBENRH A ZMRI L BFDHR2 FF L (Gas detecting) & RIFREA
R ULEEDOIRDE U (Temperature rising) #PF v+ RXJIFET(PCH) &
NFvRIVFET(NCH)TH®RL TR LE, BEGEE LTE. HAIET
NAZDENMEATRELEEENT, REZLETIELBEEZRET 5,

FTHRENRAZAERILBOEZVYFETOIRDBEWICDOWTEHREAT
%, P SIREAADNEELLBWE, RBREAANEETSZEED I DS
VGSHEHMAETRLTWS, NFrRILEVHFETTIEIRERSKRAZABTHS
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[0071]

[0072]

[0073]

[0074]

RTIEEEV THANSLSRY, PFYyRILEVHFET TIRMICKEL
B, FELPFYRIEVHFETICBWTIVTHMNNELSAZEIE, B

CRLAVERIDSEZRDIAR/ICHERT—MY/—XBEVGSH/NEILR
& ERBEKT B,

— A CHRIERE LRFICKE, BELFAIEHBRLULTNFyRIVFETICS
WTIRVTHMNED L, PFYRILFETICBWTHEVTHNRADT S, =
RANRE LFR1, ERNBELRZO I DS—VGSHEHETH S,

NF+RILEVHYFETTIRVTHOELDOABEIRETRH X DB
ERELFBTRALTHEI—A. PFrRILEVHFETTEMETHD, 4
ERRAZXDNBELREBICRETIHBEPF vy RIEVYFETTIAEA
OABMBFICRD ZEDLBMERNRARDOBBICLDVTHELRLERELR
WCEBVTHECEZPEICOBMT I ENTES, —ATNFrvrILEVY
FETTIEDBT 22 &AHERY, FCVRPRFANREBFLE, RERR
HADHKEICRELREZMD IGAICEL TE, BEMOTEREEEESTES
EWIBIKT, PFYRIEVHFETRENFvRILLYTERERDS, ¥
I, MENKRAZOREICEERTZH#IIBRICIEINF v RILEVYFET
DHEMNRPF v RILLYELETEEE XS,

UIENRPFYRIFETT, VY FETESRBFETAEBRT ST
BONDIMRTH S,

M1 1ICIEE6ICRLAEEY Y XFL (SENSORSYSTEM) (C
BFBVTHRKRELDE (VTHSENSE) OERKHAEBRO—HICDWT
MRS, —EDRLAVEREENTDRLA VY —XEREKDOE (1D
SGEN) APV HFET (SENSOR) EIFY—RXEAR (VSS
EN) IiEfIh?, V—REE/NNvy 77 (SBUF) ldV—X8Bf (VS
SEN) #AAELEVHFETFNARAHEA (VSEN) ICAHERLE
EEHNTD, CICEYEVYHFETFNSZHA (VSEN) OARHN
AXLTHY—RENM (VSSEN) OBEELNILZEELR (CAL) £
TIETRETH 5,
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[0075]

[0076]

[0077]
[0078]

FLAYY—REFREKER (VDSGEN) (FEEERDOE (VGEN
) TERINAEYYFETHEIPRLSIYY—XBE (VDSSEN) &t
VHFETFNAZAHN (VSEN) ZAAN&ELT (VDSO) 2HANT S
s (VDSO) OEFIRtEVYHFETHEIFRLSAYY—REFE (VDSSE
N) SEhEDEEEE# VY FETTF/NA XAHAN (VSEN) 2B#E L
TINICRLADEALREXICRS, TADEVDSO=VSEN+VDS
SENT#®H5,

VY FETFNRA AN (VSEN) BEVHFETOY—RERIESE
LwZeErs b1y —RBREEKER (VDSGEN) IC&YEVYF
ETOV—ZARLAVERER—EDEVYHYFETEIFRLAS VY —RERE (
VDSSEN) ICHFINBZZ&ILAD, FLAVvEFENyT7 (DBUF
) WEVHFETEAFRLAVEM (VDSEN) IC (VDS0) 0EXE%
HANT %, ChICLYEVHFETEIF KL, VEM (VDSEN) ICKE
BREFNMEREINTWIIEEICHRENTREE Q27 R0H 5, VT HIRH
B (VTHSENSE) &PRFETEYH#Fv S (PCHSENSOR
CHIP) APRWI—TJILTEGINDZLIAKRRETERNLS VEBENY T
7 (DBUF) L&Y EVYHFETORLSAYY—REEIE (VDSO) £
HHIXhs, BBBFET (REFERENCE)RIOV TH#&HEER (VTH
SENSE) 3, EXNICEVYFETREARTH S, 4. M1 1H0
ART Y T IE— MBS EF OMERA RT Y T TEDAL,

UTFICEZDOERBICDOWTERRT 5,

123ty Fy TOE_OXRBHITHZ, PFYRIVEVYFETE
PF+XIBRFETHAPRENR (PSUB) LICHRINEHIIES ICR
TE—DERFERALUTHZDN. SRFETOS— MHRETRICE L TH
BERERLAVWS—F (GATE) TERINZANELRD, AERTIE
BIS ISR ERE (PASS |) OHICKIYBERFETAMETRICH L
TREAF >TLIOIAREFENICERTE S, L L. MEFEREEL
BWT—h (GATE) &fES— BB (CATGATE) OHRE%ZR~
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[0079]

[0080]

[0081]

[0082]

IKITOMEADY., BETOEZRIRA N IRIRBHIERT S,

B13EtEYH AT LDE_ORBHITH D, B6ICRTE—DERES
EHBULTVTHEY /O (VTHSENSE) Z1@ICHKSL., &
VHFETEBRBFETTRAYFSWAENLT—D2DOVTHEYY VI
B (VTHSENSE) 2H#E895R0&EQS, X4 v FHEEFES (SWC
TRL) GBEREOR (CAL) IKLYERINSE, LEEERETDIE
TVTHEYY Vv /E® (VTHSENSE) 2t Y4 FETEBBFET
WCERNICERITBE SR LT, QROELDEICERT 2BREZEBT S
ZENTE, BICOBREXHIBERICRZZHOIRXMNERINS, BDEIT
LU FETHAESRESEAZREICTYER 2HOFHAIORBMEIK K
bnd, LML, TRBREOZEERKERSLYETDICESPYEBRAEZTOZ
ET. ZORFIEBEIND, BAMICIETHzZUEDEETRAI v F VT
THISEHARBEICEEILH R,

B14iICi3tEryYFy TOE=0XEF%ERT, BI5ICRTHE—DERES
ICPN#ZEERES (TEMPMETER) ZEIMULAEEBKTHSD, PNES
BPFv¥RIVEVHFETEPFvyRILSRFETERUPRENR (PSU
B) LICEMIND, 7/ —RiiF (APN) [PILEEE (P +) LK
Ih, BV —RigF (CPN) ENILEEE (N+) ICEREIhD, oY
FET. Z3BBFET. PNE&EODZhETIhOV ) (NWELL) ZERES
fiI (SUB) #EMhENETIIETHEWVWIIERHICIOBINS,

BM14ICBT25RFETOS — MIMES— R NEE (CATGATE)
THIHNET 2ICRLIEE D ICMEFEROEWST—F (GATE) &LT%
RW, DEYPNESEREFE VY F Y TLEICERITDIEEBRFETO
B IXEBRTH D,

B15ICER140EyHFy T2ECE=0EVH I AT LOERS %
T, M6 EtBLTEYYFy T EICPNEESTERINAEES (TE
MPMETER) A&FEnhdm. ZORES (TEMPMETER) %l
THEBTOY INEMINTVWEIRNER S,
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[0083]

[0084]

[0085]

BMIR (IDIODEGEN) TIidEEst (TEMPMETER) IC#i#4
THLEREENRT D, BEEEFEMER (VGEN) TIHEEST (TEMP
METER) Z#@UICHET2-0DEE (VDI ODE) NEHINS,
mEEt (TEMPMETER) 07/ —FRE&AM (VF) ZAWEELOR (C
AL) TEVHFyTDORE%Z]GS, HEELOK (CAL) TRELNEFY
TREBSHRAEAVWTC. Fv TRELA—TBICFEOHECE Y HAOOBRERE
BEARET D, FETEAZ Y HIIMESBICREGRAZRDPEERI N
2IETHNEEBZAE, Fy TREICIYBENIELT R, Lo TFyv L
ICBEEH AR TREMELTY &I, BERENELTZINBICEVT
SEMAHERT 2/-OICEE LW,

B16ilktErYFy TOEMNOEBEHTHD, BI1 4ICRLEE=DENE
Bl L TCRESH (TEMPMETER) AMEHEIETICE YEBHRINS,
1 6 IIERIENEFEDOHZ2—EZ-LTHY. ERICEMVDELRRIDE
BAFy TEICHRINTWEEDET 5, BIEO—HDIHERHEF (R
H) . $5—FA0Dim%=RLixF (RL) &LTRYHYT, EERFRERITE
BEOBHTHZ D, BREEZENTZIETTFY SREODBHRERBS
NTED, LEDEREEEEF Y TEREZARTIEREL—S & LTER
THIEEARTHD, TOBICIERHEEF (RH) 8LURLEF (RL
) -4 BROEGIHT SEBWAITHT2EN05, BREEZBEREH
5D AmTECANEZE LW, RHEHF (RH) ZRH1&RH
2. RLEF (RL) 2RLT1ERL2DEDIICHTTHET D HELH D
o M1 4DGHRPTHARSZESY, SRFETOS — MIFEMES— K (GA
TE) ICES#Z. RINKEMWEKR (PASS 1) 2BRVWTHRWV, D&Y
B12ICRLEEEYyYFy TOBZOREHICEFBIURES 28R Ui
BLARBOHEEICZTIND,

B1 73 Y Fy TOEROERGITHD, 1 61K LABEEDER
Bl L CHEUREES (TEMPMETER) ZiiBEBHEN TR LR
HELD, BFENEESSERLT. REEFEVIIENH D, £LHIE
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[0086]

[0087]

HEDRBRZTHZD, BERL—4E L TERALAEBSICEIRBADEXREZSTO
bNdEWSEFRNEZIONS, TLERNPEER (PSUB) ITIE®
AENDERTH D HOMBBIBES B L TE—9 & LTERA LR
DENEAZB LATEETH D, BRE—H & L TEATIHBEICIERHIFET (
RH) $&TRLIHEF (RL) B b—4EBROEGRT & WIAERT % 58
3, ENMEZEERCEHNT2LDICIF4mFEOAUNEZ LW, RH
mF (RH) #RH1&RH2, RLIHF (RL) #RL1&ERL20D&LD
KNI TRETSAELH D, HBHETEESISBBRETE TREIC
B ENTHETHDEHTOERAAR MOEMEME SNEEN/FE LW
o M1 ADHBATHNESY, BRFETOS— MNIEMES— b (GA
TE) IKEBXHX. RANKENEKE (PASS 1) ZBRVWTERWV, DFY
M1 2ICRLEEYYFy 7OEZOEREHICILBUBIETIEES 28R L.
BEtABEOHEICZEND,

BM18IEH16&M 7ICRLEEYYFy TE2AVWEEY Y Y AT LD
B0 Y AT LOERATHSD, B15 &L TRES (TEMP
METER) AMERTEHRINTVWSIANERS, BRIRE (| RESGEN
) ITBEEt (TEMPMETER) GIHBOERZEXKT SEK IOV I T
Hhd, EEBEEXERE (VGEN) TREWEESHEAOEE (VRE
S) MERINDG, BIEEEHSA (VR) ITHELQRE (CAL) ICAHNT
Nz, M1 50MATHRRZESY, Fyv FREBREECETVEEEEN
(VR) 2ZEWTF v TREOHE., YU HIOBEREEITD I & T,
=EfELL. BEELERD I ENTED,

B19idtrdFy 7TOENOERFITHZ, NBEEKR (NSUB) #H
WBBEIIENEER (NSUB) LIZF4—FPox)L (DPWELL)
HERIT. BICEDLICPFYyRILEVHFETEPFYRILBRFETA2K
MT %, T4—FPx) (DPWELL) #¥M¥ 257023 M5B
ARTBZMANEER (NSUB) 2BRVWAFNIEASAVEBICIRERSTH S
o ZOBRICIEERENM (SUB) IEMTRAVEEBMICT 2UENHE R
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[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

WCEREET 5,

M2 O0INEER (NSUB) LICPFvRILEVYHFETEPFvRI
SRFETE2T4—7OzIVELICEBRLEEYYFy TOELOERELT
Hb, VY FETOVI)NEBUESRFETOVIINEUEEZTHT S
., PLYFERFDHEE (ST 1) ZEEBOBEICEKITS, ThICLY VY
FETODIILNESRBFETODUIILEDA YE—S Y AHIEBRT 5720
JINBMAEEFNETNHILICHIETREES QY. BRELTYV—RET IV %E
5iE L CERDRE | TR EERRTE 5,

B19, M2O0ICRELAWVWART 21T LD ICBERF E T A S
— bk (GATE) 28921546V 1 4I1ICx9 PNESEES (TEMPM
ETER) #2897 55%B4. M1 6IC~TERFEIVEEST (TEMPMETE
R) #6579 2%4a. 1 7ICndiEMEEM (TEMPMETER) 287
3BEHRKRORERES & L TABOHRICETN2HDET %,

1/ fHEOEBMIRIIBEFETETAVS, D&Y —RAEE/KITDIE
TERDREBELTERIEINF Yy RILFETE2BRVABEETHRIBETRETH
%,

K21 ERM5ICRLAEE—DOERAICT L TPEEREZNEER (NSU
B) IZ. PF¥RIFETENFvRIFETICEXRA., BNADEHEH
TH b,

B12 2131 QISR LAENOERBICH L TNEERZ PRIER (PS
UB) IZ. T4 —7PoxzN%a74«—7FNox)l (DNWELL) IZ. PF
vRIFETENFYRIFETICEEZ#RZAL. BLOREHNTH S,

B2 3IE2 OICRLAELOERBICH L TNEERZ PRIER (PS
UB) IC. PF¥RIVFETENFvRILFETICEE#]Z . B+OENR
BITH B,

B2 4lE, MS5ICRULAEPFvYRIFET CHEFETFEEBRLILBED
. WTEBEHO—HITHD, PEENR (PSUB) IZ. NU )b (NWEL
L) Z/E L. TORICPEFETZHKT 5, T FET (PCHSENS
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[0095]

[0096]

[0097]

[0098]

OR) . 8B BFET (PCHREFERENCE) &%IC, sy — SR

(SCATGATE, RCATGATE) ZEATWaH», EVHFETO
fiEsr— NEW (SCATGATE) A% EMIE (PASS 1) ICERIH
ZI—R—)ILTEELTWSDICH LT, SRFETOMES— MEE (
RCATGATE) I EME (PASS 1) ICBbhTW5, M — b
EWBTICIE. ¥Y—ME&ILEE (OX I DE) N EET S, /. ZFDHEE (
OX1) . EFEE (OX2) 1'% 2%,

BBFETORLAViEF (DREF) KL /8y K (DRAINP
AD) iIZ. BRFETOY—XRimF (SREF) &Y —X/Xv K (SREF
PAD) iIZ. ZBRFETO 7z MigF (BREF) @RFT4/8vy K (BRE
FPAD) (T, fif#4— FEM (RCATGATE) 44— hk/Sy R (RC
ATGATEPAD) IC. E# (SUB) ZERENM/Sv K (SUBPAD
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extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. 111 Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet.

L |:| As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this intemational search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:I No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest |:| The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:I The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

|:| No protest accompanied the payment of additional search fees.
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(Invention 1) claims 1-4

Claims 1-4 have a special technical feature, and are therefore
classified into Invention 1.

(Invention 2) claims 5-6

Claims 5-6 have a technical feature in common with claim 1, which
is classified into invention 1, the technical feature being to have:
a semiconductor substrate, a sensor FET that is formed of an FET in a
first well, a reference FET that is formed of an FET in a second well
electrically separated from the first well, and a detection circuit that
detects a difference in threshold voltage between the sensor FET and
the reference FET when the sensor FET and the reference FET are placed
in a gas atmosphere.

However, the above-said technical feature cannot be considered to
be a special technical feature, since the technical feature does not
make a contributionover thepriorartinthe light of the contents disclosed
in the document 1.

Further, there is no other same or corresponding special technical
feature between these inventions.

Further, claims 5-6 are not dependent on claim 1, and said claims
5-6 have no relationship such that these claims are substantially same
as or equivalent to any claim classified into Invention 1.

Consequently, claims 5-6 cannot be classified into Invention 1.

(Invention 3) claims 7-15

Claims 7-15 have a technical feature in common with claim 1, which
is classified into invention 1, and with claim 5, which is classified
into invention 2, the technical feature being to have a semiconductor
region, a sensor FET formed of an FET in a first well, and a reference
FET formed of an FET in a second well.

However, the above-said technical feature cannot be considered to
be a special technical feature, since the technical feature does not
make a contributionover thepriorartinthe light of the contents disclosed
in the document 1.

Further, there is no other same or corresponding special technical
feature between these inventions.

Further, claims 7-15 are not dependent on claims 1 and 5, and said
claims 7-15 have no relationship such that these claims are substantially
same as or equivalent to any claim classified into Invention 1 or 2.

Consequently, claims 7-15 cannot be classified into either Invention
1 or Invention 2.
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