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A capacitance measurement circuit includes a charge to voltage converter (CVC) that includes at least
one first variable capacitor, an excitation signal generation circuit, a differential amplifier, a first switch
circuit, and at least one second variable capacitor, wherein a parasitic capacitance from a sensing capacitance
sensed by a capacitance sensor is reduced by the at least one first variable capacitor. The excitation signal
generation circuit is arranged to generate and connect a first excitation signal to the capacitance sensor, and
generate and connect a second excitation signal to the at least one first variable capacitor, wherein the first
excitation signal and the second excitation signal are out-of-phase, and a voltage amplitude of the first
excitation signal is different from a voltage amplitude of the second excitation signal. The inverting input
terminal of the differential amplifier is arranged to receive the sensing capacitance from the capacitance

sensor.
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A capacitance measurement circuit includes a charge to voltage converter
(CVC) that includes at least one first variable capacitor, an excitation signal
generation circuit, a differential amplifier, a first switch circuit, and at least one
second variable capacitor, wherein a parasitic capacitance from a sensing capacitance
sensed by a capacitance sensor is reduced by the at least one first variable capacitor.
The excitation signal generation circuit is arranged to generate and connect a first
excitation signal to the capacitance sensor, and generate and connect a second
excitation signal to the at least one first variable capacitor, wherein the first excitation

signal and the second excitation signal are out-of-phase, and a voltage amplitude of
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the first excitation signal is different from a voltage amplitude of the second
excitation signal. The inverting input terminal of the differential amplifier is arranged

to receive the sensing capacitance from the capacitance sensor.
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IRES ) 2GER > BB BB R ES AR AT R R S n] R AR D AR SRR IR A R K
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LA I 2 o DS A B R Cr « BEN - E BB BURIZR 15032 AR
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2RGRE 6 BN Vexeo B 2 2 /D —EEE 110 > H PSS —HEIESR Vexc A
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Fr—EIERER Vexe 1T LU BB R B RS Vexc YK & (JRRIVexer = K1 * Vexe ) »
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Vexe ) » UGS - EHFEEFECGENN 2V —@HEEFN0ZEEFERFN
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HY i A B L oo 7 Ry L fE EE B VDD ER BB BE B AR5t Vexc ) » Ml ] B & A PRI &
5206 LA KRR 25208 - Horb st e BRENS Vexe 1] LUZ B 5 32 kHz 2500 kHzHY
PRER 0 B T Y — PR (ERY — 5 (P EA32 kKHzAY 7Y ) > BT EREAENER Vexc
R BRBR T (RN R Vexe ) R R A BEIEEREE VDD » DLURHIBI B BEER SR Vexc
BB (R R Vexe”) HBAFER—#EthEBEAGND - PRITEFAG206 57
M2 AL B8 A VD DY — i LA S RB 12 1% i i BB s 2040y — R Ay © UK 25
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SR AL — 55 it - EEFHR2E AL EIAR 2 5 iy — S — Ui DA K
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Vi o FEFHEEIER ] 2 B E BB HR2  BRHE < ERVELG] - IFE i R R
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HELEEEEV_SCAL_1~V_SCAL_NHYZ B2 B fF N —EFes (CRETRINGE2
&) F - 0 HEE—REERSE Vexc L MBIERSR V exc: T HVE—(EEEIERSR

Hféai > N ERRS 210 0] F LAH % B (Fas I 4R B BE V_SCAL_1~V_SCAL_NHHY
5 E 15 EEHTRE)
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[0012] FEEEE210°]HEH ZENE12 45 (multiplexer, MUX : Bl40#
B 2% g5 216 B2 218 ) - H v % T g5 216 0] A DL % U 45 i & B
V_SCAL_I~V_SCAL_N ifi & # — ## HU &1 9% SEL_S 2 ikt 4§ X & B
V_SCAL_1~V_SCAL_NtFEy—4Hai BB ( BIA05E—BIBIENSR Vexe ) Bt £ 4% &
#5212 > 2% 145218 0] F IR s i BB BEV_SCAL_1~V_SCAL_NiIfRIZFEHGERGR
SEL_S#4E/ B BEV_SCAL_1~V_SCAL_NHy—4EREEE (4055 EhEH
9t Vexcr) Bt £4&EE5214 > DURIEGERITSEL_S a5 7R 56 —HUBIER SR VexciHY
BB R iRl L 55 BRI V ex oY B BEIRIE < FEIHY —EE 1] ( BIATK 1 BEK 2 fRHY —
EEBT) - Z2I2KER - AEFEAERERSEL, ST RK1BIK2 2 FEHYEE BI{A8 (K2 = 8 *
K1) BB T - FEEER2100] 5 45 & EEV_SCAL_1~V_SCAL_NfEZHH#IKI *
Vexc M S5 BY — 45 10 BR BRI 5 5% 4 i BB R it 22 42 165212 > LUK B 4 B R
V_SCAL_1~V_SCAL_N{EHEE8 * K1 * VexcHZFHY S — 4 BB RFZ 55— 4

TR B 214 -

[0013]  &{EEs2120] FH DAE AR RS210 (LHE - 2 T85216) RIS —H
BIHST Vexcr » B SRS TR 114 B EER IR 25 118 2K 55— BNt Vexc:
B E B RECHES 1S0RYSE—Ui - &fEras214n] LA EFAUER210 (LHE © %
T25218 ) FEUER JBBIENGR Vexc: > 17 B BES)EEFS 168 R IR ] 45 185K

FEIENIR Vexeo i i 2 2/ D —f{EEF110 -

[0014] E2MREE1E - mRGERIREIER (HIA05E—BBhER5E Vexe B2
MBS Vexe: ) FTRE G A BCERVEEBIRE T - RIELEES) S 114 5] F LLE R
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oE L EES102/200 (LHIE » &fE45212) FUCE —HBIENST Vexe » IARIES
— BRI Vexc KBBB EE A RUHIZS 150 - BEE)EERS 116 0] F DLE BB RSt E A
BEIFK102/200 (FLHIE - FfErEs214) PEEE BBIENSR Vixc: > AARIESE 8
a3t Vexeo KK BB B 2/ —fEEE 110 - fEAF T - SeBhEBES 1145811677 HYE
—(F5ES) T A AT EE <5 (push-pull driver) - H b HERRERE)ZS (R —PRIERF/AE
FA—NAVEE A AR A Ry — B BeBh B RS  (ER A AR - AE R E
FEpI - BeEh e 11452116 H Y E—(FEeB B T El & A 2 (FEARE (B2
{8 (transmission gate) ) o FEFEEFHER|T - BEBIERRS 11451116 1] DUE HEXBE
BasiA S (ERERR—HE - HPEEB BRI 11458116y —BES) B (A TG F)
s 0 MEBBIERS 114521167 Ry S5—ERENERIE 1] (& 2 (F{E R -

[0015]  AE5E—BBIENSR Vexc B2 SR BBIERER Vexc: 7 HI B 721N 5 BB B BB R
1145211638 1% F B EFRMZS 1508 2/ b~ EEF LONVFERL T T e gL
BBy (R B (i B 2 F] S Bt BB NI > HATRE g B E WL TR
(electromagnetic interference, EMDAL T B ATHYE T-I01 > Ryl R EERRE - 3
FRPR S 118 1] FH L3 A 6 — BB ER SR Vexc B SR BIBIENSR Vexco 1T AR
PRAVERCE - DU A — 56 — IR FUBUEI SR Vexe: 2 BERCHIE5 1508755 —

Ui o LU EE A R — 56 IR AEEIENSE Vexe:' £ 2D —EEE110

(0016  ZEBCAES104 57 —FoHE Al (FESS 1B THRC A7) —IER AR
i Al (CAESB VB TPAREC B ) ~ —IEROE i R —SF—= gt &
BEV our B — Ui ) DAKe— B AR e (R BN H—25 2 B BB Vour A —
g ) > FLAP RO Adin TAB R 20— mEEE 110 - BRCEREF 2L K BER
25150 - 3l 0] FH A E A RGHTES 1508Y— 56 _lntEil BOHIEE BB Cs © JRR AHE
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ity ] f2 s — 345 (common-mode) B BE (55 1B FPHRAL A VEM”) ¢ LUK it
B Vour s B IR 28 1042 KM iy Ho Ui B 5 E S AR B L i < FEJ RO BB R 7% (KR
Vour = Vours - Vour.) © BARHEEF& 106 AT RERETS 2= BN 28 104 S AR Al EidE
AR e ing < ] > EL o B BRI BB IS 106388 11 B2 55— SUBIER 5T Vexc: [F] 8 (in-phase)
Y —F2EmIERST (IRRIEZPERIENS A58 IRUBIaNS Vexe SO ) FTzedl] - SR BakER
A ERSR A LUE— R ARER SR Or - HAP BRGNS Or 7] LUE B 532 kHzZE500
kHzHJBHAR S E TP Y —FARERT— 78 (FIEAA32 kHZBY K ) » B REASE Or
A= EBRR A ZE i LU HEFEEE R VDD » DUK AR ER SR OrAVEC BB BR fir 48 1] LS FE
EEEAGND -

(0017 AEAERHT - REESIRGRIIORI S EEAIAE (FIaftEERE
VDD ) B55ARAE RS 106(4FARARY - LU EHFARERSR O PR EEA L #E (BIREH!
BEEAGND ) KiGARA RS 106/4FTBHHY - EL41 - FARAERS 10651 2/ — A S ER 7R 108
A B 2 BN 25 1048y S AR B A AR GBS B i < F » 2/ 0 —EER
NO0A] BA Z WA EIAVESE - B - 20 —mEEF N0 g ICE K
FEEFECHFIAEITRR(AEIE (B0 Z(HBEFEFTRIHEH R —&F
B DURIRSE BN Vexeo T I A AR VK 8H - R8BS
104 - BHRHEERR 1060 K £/ —u] B E 2108 . HHVECE » i H B BEVour 1 5 A
TR

_ (Vexe1 * Cs) — (Vexcz * Cpac)
Vour = C.
l

HA1 Vexe 45 —HUBIENSR Vexcl (I BERIRNE » Cs{RBCHIERECs » Vexerlfh
TRUBNERGE Vexe:H VB BAIRIE > Coaclh 2/ —EBEF0NVERE > LURCHE

— O] 08 -

%
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[0018)  IEAM FE35—BBIERSR Vexc B BN &R ST Vexc VK 112 (JREI Vexc
= K1 * Vexc ) DUNEE BIERSR Vexc (A BN EE FR R TR Vexc i K2Z (JREIVExe: =
K2 * Vexc) AUIER T » B A OB -

_ Vexe * [(K1 % Cs) — (K2 * Cpyc)]
Vour = C.
l

H AP Vexc BB ERENIE Vex HV B ARG - AL EFECTHITEEREC
AR (FI010fE7) /0 —@EEFNNERENEN T - oI Rt
FEA IS 1022004 K25 B A KIHY10ME (HIZ0K2 =10 * K1) » 40th—2¢ » &4
BEECo I R 2 /b — i {E B A 1105 VR -

[0019) 3B AHERARIASE Eha |~ & 2 EREHR L3000 R EE -
B3[BT~ 2 B £ SRR E A 25 30051 5 1 B AR < B ] 2 B BRI 25 100
IRV S AL T BB e 2 B G s 100 FHYBE B BE R 1148 116 44 & LAy HlFE th
Tfo7 &£ BRI 233000 BE B BB ER 30213045 K B 1R » EAEIEEE (AN — B
SH5E Vexer ) HYBEBR i AE (KA PHY R 7 G S/ BN AU EE S RS IR EE A (i B 0 - HEifsk
BaEf s T HYPHY SR AL AG F/BNAYEE SRS iR A TR S i - S S inEEs) =5
AR TELAR A B mEREIEE /T - MR IERTRE - N Z4ah B B
fir 2 By 28 RE (a0 2 ik ) =Tk AT B 2 BRI 25300 SRS
K 30251304 th Y —(FBRE) B FR T -

[0020]  EA8 F2KER - BESE)ERS302 0] & 7H 2 bR &S 30651308 - FRAE
F&306 5 —F —lim A B —585 i - FLARBHRBAE RS 3061 55— i (% A LA EBUENER
5?% i EQIOZT%L]Q /%QﬁbgﬂgﬁVExcﬂ‘j%%@ﬁZ@ ( %%ﬁ;\%“VEXCH”) ’ EEE_S?EJ

FEOH  HE 15 HEHHAHD
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5 B & 306 {5 17 B 5E — IBBIEN ST Vexc FIAHAY —FZEHIERSR. (BIIRFAREREROR ) AT
et LURESE —BUBIENS VexciHY /= BR R (i 4B 13 137 22 B RR BB IFE 3061 55 I » fBea%
ERARGHST ORI R BB (JREISE — BNt Vexe /MUY S BB ) B
FABA RIS 306(RRARARY » LUK E ARG ORI PR (REEER (I (IR SE— R 55k
Vexc/MIZPMEEBErAE ) H55ARA B EL 30645 RHY -

(00211  FARAEE&308 E A —F—Uini A K —25 i » For FARA S 308HY S —
Vit (% FH LA B B AR 2 2R BRER 1 022U 55— BB T Vexc FVBR BB I (o
“Vexel.”) » 3l FL BB EERE 308 (5 1 B 55— UBNER SR Vexe: SOHBY—HERIERSR @R AT
et LURESE —BUBIENS Vexe H (R ER R (i A8 13 137 22 BrIRR BB IRE 308HY 55 I » fBea%
BRI SR ORI S BRI (INEIE— MBI EHTR Vexa L FMEEREEr 48 ) 5
PHEER308(ABARNY » LA EFERIERSR P AL MBI (JRRISE— IR
Vexal iLA = B4 ) B BARA EES308(HBARIHY - A RCHIES 150% 75 =R
RS 1182k ERE 7 GARA BRI 306 55 i LA K B BB 308HY 55 it

[0022] BEB)EER304 0] E & 2 (FEHRHEEE3 1082312 > FARABRIK310E7 —
iU —58 i > H P FARAE RS 310055 — i (5 FH DL B B E RS e A BB G
1028 R S BIERSE VexeH U= BB I 2 (R By Vexer”) > il HLBARHERIFE310
{5 L 55— BN ER SR Vexel ORISR @ p PTHER] - DURFEE BBhER SR Vexe:
A v B Ry 2 7 2 IR R 3 1 ORY 55 i o (R B HERERSR O i Y = S R A 2

(JREISE BBhENSt Vexeo ML S BB BRI 48 ) B BHRAERRE3 10(RBARARY - LIKE
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