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(87) Abstract: This switched capacitor amplifier, as in one em-
bodiment of the present invention, is provided with a plurality
of sampling capacitors, feedback capacitors, a group of switches,
and an operational amplifier. The plurality of sampling capacitors
sample analogue signals. The feedback capacitors are arranged in
a capacitor array. The group of switches are connected to the feed-
back capacitors and have at least three connection destinations.
The operational amplifier is configured so that negative feedback
is carried out according to one of the connection destinations of
the group of switches and the feedback capacitor, and so that ana-
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gHIToCDS7r 71’ (K2 (a) ) &E#kTHB, CDSTFTUYT1A
. B1OENDH FVONABLUE2OEDIHFVOPRICEWTENRE
NE—DOEBHRO 71— KNy JEKR3I%ZET 5,

[0052] M5 (a) ICRIAEREHEDOCDSTYF1AKRK., 7HalES (Y
HES) 2T v Iv2EROY YT v JBEECsa, Csbe&, &
HIBER2&E, 74— RNy IEBIEE2EFT D, 71— RNy IEE3IE

BETLA31E RAvFEL EEET S,

BET7LA3 11k 2 TERMITINA (nFEHR) BEFF (71—K
Nyy)x5g& CF/ 2, CF/A4, - - CF/2", CF/2n) ZBY 3
. SRERTI. HEBRSF2OANAEEARE OFICHETINICEKEI
3, REEETO—IHIL, REIEIER 2 OAAAICERI N, MIFIERA v
FHEAZEBNT 2EHOR( vy FILE#ICEREINS, BET7LA13 108
RBEEIF. B2 (a) ICRLAL&EBITICHEBZCDSTY 1 DT 4— RN

\J

[0053]
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v

\J

VRECFEF—TH 5,

[0054] BE7LA431F, 2101 0ORBESORNEEIRIEVmM i n (&

3BH) ICHUTDLARILY D NEDEREAFTET 2 EATBRICERI N
%5, LNIWUTREIF nEY NODBEREEZETZTIHINT—49 (LS
Data., BABER) TH3d, TOLRLYT NEDEFNARESE Y A
& AERIMICRD R4 DEROEEICEWTERRT 2,

[0055] RA wFE4id. BET7LA3142BHTIREEXZTFOMBICEIRIC
BHEINLT7FO0 A4y FTERINDG, A1 v FHAIEEBRT 2EHD
24y FliE, ID2DEEIEEET D, AEBEHEICEWTED 3 DOERET
iE. B1OEEBUVT., F1O0EEBMNVTLYBEWE2DEEEMV
B. BLUTEHEEEIRSE 2 DHANIHTH S,

[0056] GEEEIESR2IE. 71— KN\vIBE (BET7LA431) LUy F
B4AD1 DOERE CEEEIESR 2 OHAMR) ICL>TARENMEIN,
VHES (FHrOoJES) OREOESZRETHLDICENRINS,

[0057] (EEBEIR21E. 7FHOJ/ESEY YTV U JT2HE (AZ€E—NR) &
BTN L ETFOJESEZEIEYTSHE (AMPE—F) 02 D0DRE%
892, YTV /BEBCsa, Cs bEEFNFNEBR#HOELRDZ2DD
THOJESERIET %, BEBRSE2E. 100 T) 0T (—HOY
TV JBFECsa) TRRLERFEREEE2DHY Y T) VT (AD
O T)TREECsb) TRELERFERLDEDE 71— KNy )
BFE (BE7LM431) COFELLLTIEIRT .

[0058] HHOZA v FoOERKLE. Ralawnwady ho—3 (R1IKRTYRT
L3> hO—Z105ICHY) ICL>TERMICHEINS, I bO—
Sk, EVHES (FHOJES) OMEDIRIEE (RFITIE&NEEIRE
Vmin) ICEETZLRLYT FNEDEBRE 71— KRNy IV BE (BET
LA431) ILF)Fv—IF2LDDT7—4%ES (LS Data) BERK
THIENTRICERIND,

[0059] CCT. B1OEEEMVTIE LRILYT MNE (BH) 28HT D40
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[0060]

[0061]

[0062]

[0063]

DEAEBE (BEMRK) THY. B2OEEBEMVBIE. LRILYT NEE
EETDOORNEE (KB THD, Wb, A1 v FOEELIF
3DICREINT., 4DUETH>TH LK, BERILOEMISELR>TW
nid kv,

CDS7Y /1 ADEESY M IV T, RIROLLEH1ICHEBCDSTY
TV O8ES =4SV RERBRIC, B5 (b) ICRTEWESY A IV JTHIENS
na,

5 (b) #8BLT. A4 vyFCKBAHL N THEEIZE2DAE
AN a—hIh, Auto—ZeroE—R (AZE—R) &RY, FHE
BREEZ2IEVESLM (Vemn) INXATAINDE, O, R v FEE
4 5BRT DAYy FOMIEHNL /S DatalllkUT. B1OELEEMV
THEEFE2OEEEMVBILERIN, 2" TEAMIITINETETL (3
TICLRILY T RERERELTI)Fyr—IY TN 3,

JYBHMIC, LS DatalllibUT, B1TOEEEMV TICEEIN
BPAAYFELB2OHEELEMVBICERIND RS v F EICRY 21T 5N,
BETLA4ICLNILY T RBILREDEFIERINDS, LNILY T NE
IE. nEy NODREEABET 2T VINT—9THDD, 2" TEMMIFX
NEBERTFICL>DTHEETZERAEREITSHIENTE S,

24y FCKADIAITYIYITHYHYFYVIRECs allRMI v bhad
BE (Va) v 7Fixdhsd, R4 vyFCKBOILFY Ty ITHYTY
VIBECsbICRAVMbDERE (Vb)) YU TILIND, 24 v Fx
CKBOIIEYIyIYTHEEBER2K TV TE—F (AMP) &4y, #
VIV ITBECs aBlUY VYTV IBEC s b OEGERAEDLS &
RIS, A1V FHEHAEZEBRT2ITRTORA v FH. ERIERESS 2 OHNn
BRI NS,

ZhiC&Y, CDSTryTELTOBENKIL, Csa=Csb=CF
ETBRERANDEBENEAINS,
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[#21]
VOP —VON = Vb —Va — Vg m
Z T, VLSH:\ ntEw |\@|—/S Data (Dn—1, Dn—z, Ty Do) VA
LREBLANIVCTREETHD (RAZR) .
[#42]

VT —VB
LS = on

[2" 1 X Dy_q + 272 X Dy_y + +Dg] @)

[0064] AZE—RBICLANILY 7 NEBIKHEYTIEFABRETLA31ICTUF
vy—YLTHBLLIET, YT T LIEESOERSGERICLNILY T
ENELEINND, ChiCLkY, 9101 h5HEAINZRNELIRIE
Vmin (M388R) IKHYTZLRILYI MNEEZSUCDSHAREEA
N=FBITNAT—IV=BETDIHENRLLDHD. AVs i glilhER
DEELUEDARY VEHFTBZADCATEERY, HEEBHOEREZNS
ZENTES

[0065] AEMBEHETIE., ERLEZL NS T MEREARIRTZ ETT 4 — RNy
VBREICEBL. ZOT714—KNNv I BE%ZT7L 141 (98 $§52&T.
TIOZNT—HELTULRLIIDNEEZT)Frv—UF2L0ICLTVWS,
DFEY., KX ICRBEIN L DR T T4V aFINBEEZVEETE
ERLL LRIV T MEBEERIRT 52 &N TE S,

ZFO—HATAMPHEIZ, BET7L A3 1132 TEEBER 2D T 41— KN
YOIRBERDBIEND, MEDCDSFYTEEBRMICIREMTHY., C
F&LTOBREBICEIZAW,

[0066] LAEDLDICAERERICENIE, CDSHEEE LRIV T MEBEE Dl
UNTTA42YaFTINBERLTRRTDZIENTES, TNICLY., VY
101D ESIREELS (AVsig) ODAHZRHETEIENTREE A
%, T, BRERICEBEINBADCODINLNRT—ILEREELDDHDF 2
—VFTBIENTEBZEDNS, ADCIZROHLENDZARY I N KIBICEM
INd, INLOERICLYIRIEBRESY AT L& LTEREA LS L UEIRE
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[0067]

[0068]

[0069]

[0070]

[0071]

FONEBIBICKELETEST %,
<H 2 ODEMEME>

BRDE 1 DEFEOWMETIZ, CDSTYTBLULANILY T MikEET
ATBHHDELTEHRIBALEDS, ARMIEICDS 7Y THEEZRET 2HDT
AW, IR, ARMICHRSE 2 DEFEOHEZHRIAT 5,

BI6 3. ARMICIHRDIE2DRFEOHETHD. LY T MEBEEZET
BAAYFhFvROETUT1 BOERERTIHTH S,

CDRAYFhFv/IROH 7T 1B, BEEBEER2OANEELTO
BT TREC s DEBEER (BT v IREsExy hT—205) L
ik, B1OEBOFEIHRDZCDSTY ST ALRAKETH D,

BT TEHBERY N7 =050k, B1BLVE2OAAHFV |
P, VINIZD2ZE120H VY T) Vv IJRFECsHMgabh. 20HTY Y
JBREC sD—iflk., 2207FO0J R4 vFCKA, xCKBIZHFES
Th, fiimld, BERER2OADAICEREINTWS, 2O2207+0
249y FDI>BD12 (CKA) & VINKERIN, o1 > (xC
KB) 3. JEVEMICEEINTWS,

BT TRECsBLVP T — RNy VA3 TERINZ RS v F
w87V T1BIE. B1OEEOHEDCD STV 71 ADEIFE
FEkIC, BTV TBECSICTH YTV LEERE., EREOLNILICY
JhTBENTETH B,

BE, YTV IRy NT—=I5ILETE. YTV IBECs H
LFU2DDRA Yy FCKA, xCKBDERN. CTHIREINZEDTIE
MW EIFBELNTH D,
<EBEI3IDEREME>

RIS, ARMICHRZDESDEEOHEZHRBT 2,

7k BE3IOEROERBIKZIANYFIRFYRVITUTELT, L
NI T MEBEEBETSZCDST7Y 1 COBKETRTRTH S,

ZOCDST7r71CR, HEIEIER2DALNOREREITUME. E20
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[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

EREDOHEDRA Yy F hFv /RO 9 T FT1BERAKTH S,

EROBE 1 OEEMEICHESZCDSTYT1 ADERTIE, AZE—RD
HAIVTILBWTEERIESR 2% 3 — L TWED, AEEBEICRD
CDS7Y71CILBEVWTIHI., AZE—RDY A IV TICBWTERRIESS
2OANHARAEFNFNZAA Yy FSWI, SW2%NLTIEYERICHER
Thd,

ChICEY, AZE—ROIMIVTICBVWTHEEIEIRER 2 IINERLA
3 (fhoEREEHRINALLADE) 2erd, DROEBREL—TORER
ZEETHIUNENGRL, DBZGFTOHZENENIND,

ILIC, HEBERZ2DART Y THEZTOBDEELETEZIEHTEDS
DT, BEMNICNSI TREREHY NFT7TZ2RAYF NART Y TOER
~NDERBADABREICARS, ChICLYEREADEEENZILIEEIES
ZENTED,
<B4 DERRE>

ARMICEWT, LRIV T NEBZRABERE L TETI2HREDNH DD
BRDEY THB, UTF. BETFLA3TILTIFv—I3INBLRILYT
NEZRBEDHDEBXICDOWTERRT %,

M8i%. B1OEMEFETHELALZCDS7YFTADLRILY T NS
PRI AIAD =D DBIRHDL NIV T RERBHEY AT LB ZR
ERS

CDYAFLGIE, CDSTPTUYTTADHEAHRFTHBCDSOU TN
BLTCDSOUTPRITHERDERS & VEIHEE 02D T, FREAZEIRE
L. Z03B5—HDCDSOUTNRAIDOAIRRAT 3,

RATL6IEE, CODSTPYTTADHEANBEEZT VI NMETEnEY D
ADC7. LNLY T hEEZERT 2EEEE (VREF L S) R4R
61, ADCTDIINRT—IVEERT2EEEE (VREF_ADC) #
HR62, BLVVRTL - =TV RHEE8 &I HIZET 2,

AT L = AHEEER 8 &, HEMIZIE, CPU, XEUEZET
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32AVE21—49TERIND, VAT L - =TV RHEEE8IE. K1 IR
FTUORFLAY A= 105ICHINT 2R TH>THLWL,

[0078] CZCODYRFTLGIEE, YT MERBBYDLOOEE (1st Seque
nce) BLWVIRBEBHRHBEEE (2nd Sequence) D2DDE
ERBEBL. AT L - =TV RAFIEHEBSICL >TEERIN, BEER
DI IWAT =V = BEIIRET B,

LTFIC, 2087 0—%3ICHAT %,

[0079] [Tst Sequence] (Y7FEEORELY)

(ZFvy7FS1) ; AHBFCDS I P, CDS I NICAAZIhBEVHE
ENRNERIRBEERIEFHICEVYYENEEY T VT T 5,
(R7v7FS2) ;VREF LS#%#&EETS, TITE. VT SH=V
B SH=Vcmn (EEEXtO. $§4bbI 7 rEEN) IKRET 2,
(RFvy7S3) ; nEYIL/SET—%tyvFq4vF%. O—K27)—
(EFEOI—RTLW, BHlzIETRTEO) ITERET 5.

[0080] (RFwFS4) ;VREF ADC (VT AD, VB AD) #8B%EY
%, TIT. YATFLEREREINZCDS 7Y 1 DORKIRIEE 25 &
DICEET B,

(RFv7S5E) ; IRIEBMREEMEZRIIET 2, COE. ADCT7 OEH#HT—
H#%Dmin& LTHELIYRIEFILET,

[0081] (RFvFS6) ; EvHESIRAREBERIRBERZEFHICEVYHHAZ®
v T B,

(RFv7S7T) ; IRIBMREEMEZRIIBT 2, COBE. ADCT7 OEH#HT—
H%EDmax& LTHREL D RAYEFIIRKRT,

[0082] A®H. ATFvFS28LUS3IE. UTORFYFS2'BLUS3’ D&
SICBELTHELY, DFY, VREF_LSOEYFasVTEnEY L
ST EDHAEDLEICBWVWT, Y7 MEEOFFHE L THLIN
TWhIE &L,

(R7v7FS2’) ;VREF_LS%A®%BEYT S, JITlh. YATLLEREE
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ThaCDST7Yy 71 ADRKIRIBICAS L DICRET 2,

(RFv7S3") s nEY ML/ SETF—¥%%ty T3, TITR 20
2SSO —K (BlaEsEy hoBE, O—K128) 28%ETD

[0083] CCZT. AFvFS5HLUSTDADLEHEEFIIEHEITHN. HEE
DTF—8%BEET D, HHEWVWE, BEOT—IFHEZEEETDRE,
T—HMIOHEEIE T DICREI AL,

[0084] TD1st SequencellBVWTBBLFOILRILY T NEELRTE
BY (Fv)TL—2av) Lk ZOBEREZBVURBREARROENE
=ETT 5,

[0085] [2nd Sequence] (RIEMREDESE)

(RFvFS11) ;VREF LS%tvybhdg3, TZTIE, 1st S
equence THELEVREF ADC#AEBET DS,

(RFv7SS12) ;VREF ADC#%, Dmax—Dming&ELYBE
bhdfE+~v—yv9g (a) (AVsigta) ity T3,

[0086] (RFTvFS13) ;7hE%Dmin+tallty b3,
(RFv7S14) ;RIEREEIEERIIBT 3,

[0087] Z®D2nd SequenceTRYI7FENRICKRDLNTWSH, A
VsiglHLTEDAADCTDINAT—ILERD,

B, TOV—HFVATIEIVREF LS, BLUTVREF ADCOD7Z
IWAT—ILIZDWT, 1st Sequence&2nd Sequence
ETCHEYBREICEY TV T2 EICEB L, LALIIT, 1st S
equencellBVWTADCT7ODEEIL. LELEMEVWEE CTEERLS., &
BLEDOLNLYT RENRFBEDL ShhIE LWL,

[0088] CZDHHADCTDHEEEIEZ. 2nd Sequence TROLNDEE
DHfREEETHIELS., 1st SequencelldWnT2nd Sequ
ence TKDODOLNDDIREELL EDBEITHER,

[0089] AEBEHEICEWVWTHLRLAEZLDIC. CDSHEEE LRIV T MERES
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OBEILN, 7T4 Y3 FINBERLTEIRTES, ThiZ&Y, 2o8nsH
DESIRBEZILDDOH%RET 2T ENAIREE 45,

Flz, BERICEBINZADCTIDIIART— IV EREBEILDDHEHT
5ZENTEBDT, ADCTITKRDOLNZMENKIBICEMING, h
W&V, BRI T ICEHAT, FIAIRERES ATLE LT, BENES L
C/MEBLBICKELETST 3,

[0090] <255 DEHEHEE>

HWT, AEMOES OEEHEICOWTEHREYT 2, I TRET., &F

MERREDOE R & R f (Lh'fl2) ICDWTEHRRT %,
[0091]  ((c&#H12)

B9 (a), (b) IXkBFI2&ELTOD, CDSFPYT1T"HBLTADCHI
"OBERBIRSTICEDEMEY A IV TR,

CDS7Y /1’ OEMELVEMEIF. LLEF1 (F2 (a), (b)) &
R THD70H, HRPLEET D,

[0092] ADCO IFEBRARNE LTV OHDDBIREAH DD, T I TIENA T Y
VI MNBSETLAMEDAZLME (C—DAC) 28T 5ZREBAR (S
AR) OADZE#Z (SAR—-ADC) Z#—HIICERAT 3, A4db. LL&wfl2
OEB|ARB LIV TOBREEDY — 4> RidE. THIZREI AL,

[0093] SAR-ADCO I Hr7) Vv /MREERNLEMNTECUEZEARET
2nEy hONAFYo T4 NEEERD AZ#HEZC—-DACTO0 (2r-1Cu
. 2-2Cu, - -+, 2Cu, Cu, Cu) . ZEEBOKXR/NEFZREHET S
tbEgs (CMP) 11, A5, ZoBRY—TVA%=HEI 23> b0
—5 (CTRL) 12%{%x2%, C-DAC10lEZ, CDS7Y71" D&E1
BLVE2DHEAHFVON, VOPIZZRM vy FxCKADAENL TEES
., AvbO0—312H150DFEHES (Successive Data)
WKETWT, BBE%Z2D00E%EEAM (VT, VB) NERMICYYEZT
BREHORA Yy FEBEITZDRAA Y FE4 1567 5,

[0094] LEEBHEROSAR—-ADCO ILEVWTIK. A1y FxCKADAHLANJ
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[0095]

[0096]

[0097]

[0098]

TC—DACI10%2BRII2LTORENBEBMNV TAEHTINDET
AZV v IIVIREBIEREIN D,

dvbhbO—35121F AA4AYyFxCKADDITY Ty IICHWT, CD
SPY71 OHAEE (VOP, VON) Z2BEZEFVTICHLTY YT
YTl ZOBRRY TV AERBT B,

122 v VIRBORERTHE. MSB (REfiEY b) ZREY 2 1[@QH
DEBHEICIZC-—DACT1 OR—tgG &<, YTV JROERE
DARNEFRAEBEBZBHUETDIEICELY. MSBIMREI NS,

MSBOHEHRICL Y., k&SR 1 1 D2 DD ANIKDEMDE WA DI
FICERINTWS 2" CudfEiah. BEBMV THALEEEMVBIC
A4 v FU TIN5,

—F, BB 1T1DO2DD0ANRDOEMDEVADIRFICERINTWS
BEIE, HEBMV TICERINAAFEORENREREINS,

CDRAYFTIvavicdy, BRAESAKIN, RIDVICHFTI T
INEEENSC—DACT ODRKRLEME Y MIHEETIEENREIND
o TDY—HVATIE, VOPRIEVONAIE THENAY -7V RICIEA
2THELHT, BRBT1OANHOFAOBEDOAHANEEEMV THLEHE
BAVBIZCRA v FrIINs,

ZLT, CORBBEROEEOANERELRET 1HHEL, ROEY M
2nd—MSB) (REMNEY hD1EY KT REIND, COHER
RICKY., KRBT 1D2DD0ANHMDBADOEWADIHFICEKZI N TL
520 2CuDBBENEESMV THASEEEMVBICRM v FrIIN,
BUOEWADmTICERINTWEIRER, BEBNVTICERINLE
EDREIRFTFIND,

CDRAYFFTIavIildy, ERBIEI/IKRI N, EOBREREEH,
5C—DAC10M2nd—MSBICHYTZEEHINRICHEIN S,

UTRBROY =47 R %470, a3 1 1 OLEBRHERBRICH CT/NA F
O IA NBEOEBGEEELEEMV TAORE (R574) . HEBRVT

\J
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[0099]

[0100]

[0101]

[0102]

[0103]

NOBEBMVBADRAvF VT, &V, C—DACT1O0DERDET
V2avVICLBBEERYRTIE (ZHOBER) TTFIVVILT—IMNRES
nha (ADC 0OUT),

CDEIBRCDST7YT1T'BLUVSAR-ADCO ILHEWT,. CDS7
»T1VD74—KNyVBECF, &V, SAR—-ADC9'®C—-DA
C1O0DIBEHREICERT 2,

mEIE, R4 Y FxCKADDA YA IILL>TCDST7Y /1’ OEERE
# (Va., Vb) #HBL TV, ZOFEEBFERE/NA TS5 VUNIET B X
oy M. BIBEIR (CDS7Y /1) L% EBEOK (SAR-ADC9
") OEMEETIVEET CENTEDIETH B,

CDS7Y 71 HAZE—REAY, BERERE) Y ML THEZOER
IESAR—ADC9 MC—DACI1O0ICE->TWBDT., AZE— REIE2
TICBWTADZEMBEAZY HTHND (K9 (b) &8R) .

CDEDRINATS4 VEIE, RIBRES L CERELOREROE 2 DL
BORFEILICDRAY, ERE LTEBEEDEREANLICEST %,

ZFO—ATRERTAYYy hEHL, SAR-ADCO ILBWTYHYTS
VTS BHRBENRHDIEND, T4— RNy IVRECFELTC-DAC
100N+ ) o ITA NEEDRENTTRICARS,

INLDBEBRK T/ C/AXEEETEZIENDS, EBHMAELTEE
EEIUAMTERRDA AL, BIJVB YT U JILL2E5RESEERC
HDICC—DACT1O0DM—YIBEEBIICFLUTDEICTZIENTER
W (CF=2rCu) , BRE L TEHBREAOEEZBAIETLEWN, EFLL
R,

ZITARBEHETIE. OREFEOEREBERI TN TELZADE
MEBEZRHTDZIEEZEMNE LT UTOLDITEHRINS,

(%55 DEMEMEER)

BI10 (a), (b) & AKMDES DERBEHRBICHEDIADEHREE
AADERBLVTOEREIMI VT ERTIHTH D, ZAERFEDAD

%
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[0104]

[0105]

[0106]

[0107]

BEEBIFX. M1IKRLAEYYYRFLT100ICLBFZCDS1038&LT
ADC 1044847 3,

ZIZTR 7Yy T (Flip) BEBEETSHCDST7YTHELUERL
BAXNDADC (SAR-ADC) Z—H b HLBEBHRAICOWTEHRRT S

AEBEHEOADEREE14AIE. 7HOJ7ES (EVHYES) 249V
TV TT2EBOY Y S) VJBECsa, Csbé, HEBIRSR2 &,
74— RNy JOE3IF&, W&E11E, AV bO—512&£%287 %,
TJ4— KNy IJER3FIX. BE27LM431&. A4y FEHL4EE2FT 5,

AEBHEOADEREE1 4AICBVWT. CDST7YTOANE20
. LEEHI2 S ABICERIND, ADEHEE 4 Ald, EEEBSR2ICH
T2F1OENHFVONABSLUVE2OEDHEBFVOPRICEWTENRE
NE—DEXDT7 41— RNy JOB3F%2ET 3, 74— KAy JOK3F
. BB7LA431& A4y FBA4%5ET 5, ADEHBREE1 4 AL,
VONRIB L'V OPRITRABDERS L UEIEE 42 DT, 5iHE% EIRIL
L. VONRIDELXZEHRDARIBT %,

BFET7LA4311E. B1OEBHEBEAKROEBREEL., 2" TEMMTIFS
N-BRBROBTERT (71— KNy IVBECFHBWEF | i pBE. CF
/2, CF/4, - - CF/2", CF/2") ZB8Y %, BEEFRTNE.
EEEER 2 OANAEEARE OBICHENMICERIND, SBEZRFOD
—imid, REIEIESR 2 OHAAICERI N, fIRIER A v FE4 EERT S
BRORA Yy FILE#ICERINS,

ZAYyFEHAE, BETLA3 1 2BRT 2RFERFOMIKICEIMIC
BEHEINCEROT7FO A4y FTERINS, R4 v FEL4ZENRT S
BEOZA v Fid, £1OEBEHEEBRIC. 3DDEREEET D, AE
BERREICEWTZED 3 DDEHmETIE. B1OEEEMV T, B20EEEN
VBBELUVEEBIESR 2D ANmMTH S, F1OEEBUVITIELITE2D
BEEEMVBIEETh TN, ADEBROIIAT—IVEERTIEEEXTDS
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[0108]

[0109]

[0110]

[0111]

ENFS L PMEEMIKETH D, BHORS v FOEREEIE. I bO—51
21T > THEBICHIEI N S,

HEEIESR2IE. 71— FN\vIRE (BETLA431) BLTRA v F
BHAD1DOERSL CEEEIER2OHEANN) IKL>TARENIEIN, &
VHES (FFOJES) ORBOZEREZRETE LD ICEKRINDS, L&
2B 1iE BRT2LDIC. HEEER2ODEHANESOESDOARNMIFRZH
ET2ELDICERINS,

aAvhkO—312E@ #HBOY VTV ITBECsICL>TTF7FOJES
VTN TRHEE. BROY YTV ITRECs ET 14— RNy I BRE
CFEDLICE>TH Y N LAETFOJVESEREBIESS 2 TEIET 21
Be, BIELATIOJESZLERET 1 OHENICETWTADLET 31
B&&HIET 5,

HEIBIER 2. B10oY Y S VI THRBLERFEREE20 VS
)Y T THREBELERFERELDENEZ 74— RNy VRECF EDBELT
EIEY %,

avbA—3121F, HE&E110HERBRICHE CAEZSRRY—FT VR
T74— RNy IVREBZFHIEHT 2,

gl A4V FCKC (BT1TDRAYF) AN Z4—RKRNR\vIEKIF&
WHNCRDZ & DI, HEERESE 2D AENMOBICEREINTWS, EHEIE
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3-4-3, Kasumigaseki, Chiyoda-ku,

Tokyo 100-8915, Japan Telephone No.
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. |:| Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
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. III 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 international search report covers
only those claims for which fees were paid, specifically claims Nos.:

: & 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.: 1-2, 8-9

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

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.

I:' No protest accompanied the payment of additional search fees.
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<Continuation of Box No. III>

Document 1: US 7830159 B1 (LEE) 09 November 2010, column 3, line 12 from the
bottom to column 5, line 6, column 9, line 60 to column 10, line 50, fig. 12
(Family: none)

The claims are classified into the following five inventions.

(Invention 1) Claims 1-2 and 8-9

Document 1 discloses a “switched capacitor circuit provided with: a
plurality of sampling capacitors for sampling an analog signal; a capacitor-
arrayed semi-feedback capacitor; a switch group connected to the semi-
feedback capacitor and having at least three connection destinations; and an
amplifier, in which negative feedback is performed by means of the semi-
feedback capacitor and one of the connection destinations of the switch
group, and which detects the difference of amplitudes of the analog signal”.
Claim 1 lacks novelty and does not involve an inventive step in light of
document 1, and thus does not have a special technical feature. However,
claim 2, which is dependent on claim 1, has a special technical feature of a
“switched capacitor amplifier in which a feedback capacitor has a plurality
of capacitor elements to which a weight of two to the power of n (n is an
integer) is given”. Therefore, claims 1-2 are classified as invention 1.

Claim 8 is substantially identical or equivalent to claim 1, and is
thus classified as invention 1.

Claim 9 is dependent on claim 8 and has an inventive relationship with
claim 8, and is thus classified as invention 1.

(Invention 2) Claims 3-4 and 10-11

Claim 3 is not considered to share identical or corresponding special
technical features with claim 2 classified as invention 1.

Claim 3 is dependent on claim 1 classified as invention 1. However, the
technical feature added with regard to claim 1, i.e., the feature in which
“at least two connection destinations of the switch group respectively have a
first reference potential and a second referential potential lower than the
first reference potential”, has low technical relevance to the technical
feature of claim 2 in which “feedback capacitor has a plurality of capacitor
elements to which a weight of two to the power of n (n is an integer) is
given”. Therefore, claim 3 1is not considered to have an inventive
relationship with claim 2.

Furthermore, claim 3 is not substantially identical or equivalent to
any of the claims classified as invention 1.

Therefore, claim 3 cannot be classified as invention 1.

Claim 3 has a special technical feature of a “switched capacitor
amplifier in which at least two connection destinations of the switch group
respectively have a first reference potential and a second referential
potential lower than the first reference potential”. Thus, claim 3 1is
classified as invention 2.

Claim 4 is dependent on claim 3 and has an inventive relationship with
claim 3, and is thus classified as invention 2.

Claim 10 is substantially identical or equivalent to c¢laim 3, and is
thus classified as invention 2.

Claim 11 1is dependent on claim 10 and has an inventive relationship
related claim 10, and is thus classified as invention 2.
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(Invention 3) Claims 5-7

Claim 5 is not considered to share identical or corresponding special
technical features with c¢laim 2 c¢lassified as invention 1 or claim 3
classified as invention 2.

Claim 5 is dependent on claim 1 classified as invention 1. However, the
technical feature added with regard to claim 1, i.e., the feature of “further
providing a controller capable of generating a data signal for precharging
the feedback capacitor with charges equivalent to a level shift amount
corresponding to a prescribed amplitude wvalue of an analog signal”, has low
technical relevance to the technical feature of claim 2 in which “feedback
capacitor has a plurality of capacitor elements to which a weight of two to
the power of n (n 1is an integer) is given”. Accordingly, claim 5 is not
considered to have an inventive relationship with claim 2.

Furthermore, claim 5 is not substantially identical or equivalent to
any of the claims classified as invention 1 or invention 2.

Therefore, claim 5 cannot be classified as invention 1 or 2.

Claim 5 has a special technical feature of a “switched capacitor
amplifier further provided with a controller capable of generating a data
signal for precharging the feedback capacitor with charges equivalent to a
level shift amount corresponding to a prescribed amplitude value of an analog
signal”. Thus, claim 5 is classified as invention 3.

Claims 6-7 are dependent on claim 5 and have an inventive relationship
with claim 5, and are thus classified as invention 3.

(Invention 4) Claims 12-16

Claim 12 is not considered to share identical or corresponding special
technical features with claim 2 classified as invention 1, claim 3 classified
as invention 2, or claim 5 classified as invention 3.

Claim 12 is dependent on claim 8 classified as invention 2. However,
the technical feature added with regard to claim 8, i.e., the feature of
“further providing a controller which controls a period in which an analog
signal is sampled by means of a plurality of sampling capacitors, a period in
which the analog signal sampled according to the ratio between the plurality
of sampling capacitors and the feedback capacitor is amplified by the
operational amplifier, and a period in which the amplified analog signal is
AD-converted on the basis of the output from the comparator”, has low
technical relevance to the technical feature in which “feedback capacitor has
a plurality of capacitor elements to which a weight of two to the power of n
(n is an integer) is given” of claim 9 which is substantially identical or
equivalent of claim 2. Accordingly, claim 12 1is not considered to have an
inventive relationship with claim 9.

Furthermore, c¢laim 12 is not substantially identical or equivalent to
any of the claims classified as invention 1, invention 2, or invention 3.

Therefore, claim 12 cannot be classified as invention 1, 2, or 3.

Claim 12 has a special technical feature of an “AD conversion device
further provided with a controller which controls a period in which an analog
signal is sampled by means of a plurality of sampling capacitors, a period in
which the analog signal sampled according to the ratio between the plurality
of sampling capacitors and the feedback capacitor is amplified by the
operational amplifier, and a period in which the amplified analog signal is
AD-converted on the basis of the output from the comparator”. Thus, claim 12
is classified as invention 4.

Claims 13-16 are dependent on c¢laim 12 and have an inventive
relationship with claim 12, and are thus classified as invention 4.
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(Invention 5) Claims 17-20

Claims 17-20 are not considered to share identical or corresponding
special technical features with claim 2 classified as invention 1, claim 3
classified as invention 2, claim 5 classified as invention 3, or claim 12
classified as invention 4.

Furthermore, claims 17-20 are not dependent on claim 1, 3, 5, or 12,

Furthermore, claims 17-20 are not substantially identical or equivalent
to any of the claims classified as invention 1, invention 2, invention 3, or
invention 4.

Therefore, claims 17-20 cannot be classified as invention 1, invention
2, invention 3, or invention 4.

Claims 17-20 have a special technical feature of an “AD conversion
device provided with: a plurality of sampling capacitors for sampling analog
signals; a capacitor-arrayed feedback capacitor; a comparator for determining
a magnitude relationship between the analog signals sampled by means of the
sampling capacitors; and a switch group connected to the feedback capacitor
and having at least three connection destinations, wherein one of the
connection destinations is configured to be connectable to an input terminal
of the comparator”. Thus, claims 17-20 are classified as invention 5.
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