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(57) Abstract: A capacitor detection circuit and a control method therefor, which relate to the technical field of electronics. The
capacitor detection circuit comprises: a switch capacitor amplifier, a comparator (Comp), and a sequential control unit (H). The switch
capacitor amplifier comprises a variable capacitor array (C.) that is connected to a to-be-detected capacitor and that has N capacitor
branches, N being an integer and N being greater than 1. A first input end of the comparator (Comp) is connected to an output end of the
switch capacitor amplifier, and a second input end of the comparator (Comp) is connected to a first reference voltage (Vo). An input
end of the sequential control unit (H) is connected to an output end (D)_of the comparator (Comp), and an output end of the sequential
control unit (H) is connected to a capacitor adjustment end of the variable capacitor array (C.). By means of the capacitor detection
circuit, the structure of a circuit is simplified, and a capacitance value is directly converted into a digital value, thereby greatly reducing
the area and the power



WO 2018/085972 A1 { I IHDL 8001 0T OO 0

84 IBEE (R HIEH, ZREGE—FTRMERHX
fR41) © ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), BXIF. (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Etil (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FL, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERAT:
— WHEERRRE (RA%F21403)) .

consumption of the capacitor detection circuit.

G ME: — M FERW R L ELES U7 BT TSRS, AR R I
B AR BB (Compy) UANFER AT (H » FTREEFERASCHESHRMNEE (Co &
ERMREANFHEIHBMOATLEBERS (Co » HF, NHHRLEANL HESR (Comp) BIHE—
BN IER BT RE AN Hin, RS (Comy) WE _RMAMEREZESE S FBE (V
em) s WRPEHIAITT (H) M AREZZLRSE (Comy) Wi (D), WFEHRT (H B
M E R B A REAERES (Co MR, ZEAERN R, W7 RS, BBHEE
(EEZFEHARECTERTT ORI T oA eril) v i A0 T AR L S D RE -



10

15

20

WO 2018/085972 PCT/CN2016/105002

FEL A0 0] e B R L3R 5 ¥R

BRGUR
AR WS AP0 R B BRI, R 9 B Tl e e N B R EL A
Jiike

BRER

HAT, WA RE R &SEE M A, M2 Rah,
N RGO TMANNE R GEINELE 23, 1EH 1 DL RREEm 45D .
SR, BB OB EEE . B, $e R DU AR LA AR IR A
(Al 2 MR, AR R X ™ AR U BN, TR R SN 2 AT
AL, wEAT PUAIT A B3R . Hh, AR H it U s AR IR AR D
SLHL S BT ELRE I A A R AL S (R A A S T A

W 1 s N Bla R R L 1, AR AR B Cs U SR Fy
R AL 746 fids ADC. ARl i Cu 28— il i B 4% Fo& i A
Bor e fids ADC, fRRIlHIA C IS “imdidh GNDoo L, Blordas Fokt
L S0 B 8 T e, AR e R AR UL B T e s ADC R A R T
LNITEE R s R/l

SRINT, AESEBUAR IR RE R, R W N R BLEAT BOR A A0 (1]
BUAT 1) HL A Aer ) P i LU SR o, OF LA ] USRS 7 36 e s ADC, 80
A D00 R 6 01 T AN DR AR AR K, 0 s AR s R AR

RPN
AR WY i it 1 S i g 2K H R AE S O R e s e 0 H i B L

1



10

15

20

25

WO 2018/085972 PCT/CN2016/105002

i, T T AR, EDRE A LR MR B R U 3G, ORI RRAIR T
LA L S P T AR BL R DA

DNARUR TSR AR ), AR S B (1 St A9 B A3 1 — ol R S A H B, A
RTINS RS LA P2l 300 ik T 58 s TBOR A B 46 5 455
R 208 M AA N ZRA ST AR AR o, N VAR EH

s JITI HEBEAS R 58— N S A B 4 T 3R O OR W A TR R (R B e, T IR
LR I3 NI IE L R S LR Il I e 45 ) e 0 I N I 3
A P L o B i, T 3 I A A ) A S A O R AR H A
FUM LA s e, 8 NI R U, Bk i s ] e MR R AR e T
IR T AR F R A T ) N o F R S, I I B AR R A L S B 2 B L T T AR ALE
BT iR A A M L 25 1 N ANy e

AR TR S T A9 G B A 1 — R e A I P B ) P T, N T RIR T
AT I R, TR VE G 55 i1 AR B IR, B TR T C
BIMKRARHENGE AL SO B AR AR B Hr B, X i T 5% A TIOR
s AT IOR, JFH, B iv1=2 0, Pk R AR SR 1 I b R ) A s
9N EON 0, fEREITIE T AR LA S T ER N-i of HL 2 S s A2 i ik
TR RTRRAR NG B AEPri& AL Berdr, S ik 1 50 i 28 I3OK A%
BEAT AR s P BTR JT oG RS TBOR S i NGE AL B M By AERTIREE AR
S B, ARRE IR AT AR HU A BE A PSS N-(+ D SR LA SO I BT IR JT %
2R TROR B BE N TROR B B A2 Bir b JEOR I B, v B e 4 HH 28 i+ 3K
T o, i=20,1,2, LLN-1s 7 N AN BRI, BT B S AR U H Y
N B & T R AE T IR A A I L 7

AR WIS RS T AT ORI &, $R40E 1 — M A W i, A FEIT
RPN RS DL R il B0 PR A IR0 9% BT N 26/
R RS (NOVHSREH N> o 78 N AR BRI, w7



10

15

20

WO 2018/085972 PCT/CN2016/105002

] B TC IR AR R T AR HU B A1 A IR N 2% R SIS LR AR A i i 0 g
W T RACA R A 1) N ATy RIS R B S A 48 2 A5 400 300 e e 2
ADC, 11y K FH B CGE I 1 7 3ORE AT A I FRL 78 1 Pl B B e i i,
T HUBR ), BROR A B AR 7 vl A 0 H 66 1 T AR B S DA

Shh, B-SHFERER TR “SH AL DN TR S H 1k,
BIRa =R N RPN RS R AN DS NS EE AN RS EE AN R N
SR, SRA T IF SRR BOR A LR AE T 5

SAN, S EE KT RS SRS HA TR S =2k,
Jt i LU AsE s (R 28— N i 55 508 N e 20 il N ORI N e 5 AT AR A\ g o AR
SR, SRt T IF SR LR BOR A LR I ) AR

b, BB NNIRE SR S TIA S =S Wk Z AT
oo AT, AT SHEE AR T I 1S H B 5
o=, WH M.

Jihh, IR TGO PR s B, IR A R T e %
O e AR, St T e ] o i g R BT 3

iinz L]

A A St 2 AR B B R P R AT R PR R Y, JX
AN W] O AN R J S A5 (VT BR  , F P b B AT AN R 228 B 7 A (R e A
RN NI TEr BRARATRE 0 T, B 1 o 1 P A gl L9 B A

B 15T SO T H AR HR 1 s
P 2 3 55— St 2 FR e L % ) s T
3 B it 2 Ty AR B A A s

P 4 S8 3 = St 7 2 F e U F B ) N e 2 e

3



10

15

20

WO 2018/085972 PCT/CN2016/105002
5 o 35 = 9y G P A F B Ak 1 5 — AR B B B s =
AT 6 & 55— St =X F 2 A I F % Ak T A2 A i B I s S 1AL
P 7 o 35 = 9y ) P A i Ak 5 AR S B B R =

8 A& 28 = St 7 21 A I P 2 A T TBOR B B s i 1

ST A

NREAR I H S SR T AL R INTE 2, ks 45 & i B Ak
WY 1 2% 5 it g SUREAT VEAR R B 3R o SR 1T, A sk PR 5 38 BRG] BB
FEA R WISt 7 30, O 17 A B A B AS RS 10 HH TR 2 BOR A
o HE, BIAE B AT 3K BE BRI R T DL % 52ty Ui Rl odh 22 (s Az g,
R BLSE A HGE I 2R ORI IR BAR T 2%

AR W SR S K S R L AR I L . A 2 s, s Al
HLER LSS . JFOCHL A ORAS . LEHCAS Comp LA SIS 7 251 B2 7T H

AT A, BT Comp ISR — 1 N\ B 42 28 T 5C HU A IEOK 45 1A i
B, HEHLRS Comp M MU NINEZ R S HHIE Veno

A7 b, IR AR E R BRI LA C, HUfMEA N
A ST T AR LA FES Con IBRBORES Oy RGTHLA CeLLIH 2250
TLIF R So~Sas Hot, NAHARMH N> BRI S, FrAalll gy CWEE—
I PR SO R S H IR Ve, FARIHA CZE i i
GNDgo 1] 22 L FE S C S 3l 55 TR S ER £ =2 K Ve,
HABRE S =Pk SYEERRI B CHZE —im 5 IR Sy AT ARHIA
FES] C 88 iiiE R BH = BB IR Viemo BHIBUKES O If) SAH it A\ i 3l
R PUIT R SIES AR A CuER —Im 528 =Tk S,, IBHIBUKAS O,
A N S E L B B H UK Voo KRBT Co9 2 TUIF R So70 00 5 2

4



10

15

20

25

WO 2018/085972 PCT/CN2016/105002
FEIE STBOR %5 O Y S AH i A i 5 56 HH o 2 T4)

W 3 Fros, ASEREAG] ) AR B BE S CALHT N SRR SO, Rk
REAFE A CHIMIF R Seie 1E5H 1 AR, B CHLEIT
R Seith ke SCHEIFOR S i, RRNHIS CHENRIN A HAERES] Corfy JF
K Sl IF, RN CRER B AR RARES] Coo Hor, 55 1 S5 SR
B K om N C=2'Cy, 1=0,1,2, ...... N-1; Horr, CoRREE i 4R
LAY, CuRm AL, R/ AR 75 B i MR AKX LA H, B
Ci % Cna MBI K o SRA it 7 X0 & 2% FL2 S 0 FEL A AR AT ]
PR A, AR SR AN S RT DUAR 5 S B 5 2E8E .

RS A, BRI BT A NS C S R
FIFKe (So) HIFBIE S0 I FFH 0 G H 5N EHE 5 LB Conp 10
S D P BT B (04 D % A PR O P U
B, P70 HO R A S DU B . R e T
S S5 IR Ss B R BIMGERE R CIE S, AT Sy B
B B B T IT 5 Sas S DURSI CEDL B T MO D e
5 AR L AR A1) C L

SeBF b, ARG HT ARy (R Y T % 47 B SAR) IR
PTG s VR YA 25 17 58 P T AR U Comp HOHE L0 55 7772 T A 1 2
51 Colty Pl 5 -

RS, IR TG HONIN R b s T, ph R
f . o, BRI IL HONE B T B R R R A
SRS SI2 it 7 SRR 5 B T HL 1 L S B S AT AT B A4 5 B
5 L

AR, - BHIE Ve TH BHIE Vo M 2%
I Ve 2 e BKIS, 55— BF IR Vau KT8 =25 IR Vo LN TH

5



10

15

20

25

WO 2018/085972 PCT/CN2016/105002

ZHEWE Vieyr BN, HHBUES Comp AR — N3 55 55 40N 35 2300 N 1E AR 4
N Uity 5 SR N S o B, 25— S B HUR Ve T LBE A =S F HE Vi
S ZSH W Ve LM AT AT AR > Fi B IR oh S, 158 Dk
SRS Ty A — R Ve MBS AR TR G, 2N T35 =
SZEHIE Vi, 55 =S FHIE Ve Z BT,

A S it 7 2R A 0 B, 0 AR I e T R D AR e A
i N AN B AR N AN B b, R T H MK AR RE T AR AR
51 CH i N SR U SO, LAY Comp FRIH H 5 D M I L T 2R AR A
MHLA Cx N NMECF R dyioo B, SRABVCGELL W7 B AF R 2 Cy
(RS BLEE R 4 e NN EUT i, ORI LS L F (R AR AR B
B SR I N AN BCE SR R A s TR, e S 2 ok, LR N AN
T ARk, AT LS A A I R I AR A

AR WY S BIAR R T BUA SR, R4 T Rl s ke il B,
JFRHLATBOR A+ LS LLR N PR3 . TP SR A BOR a0 5 AT N 2%
LA SO A T AR LA FE A1 (N N EARECH N> o B NS Bl 0, iy
P B 4 I RE A MR /N R 3 0 0 2 1 T 28 P o R A7) v 1R N 2R LA S
B, L BEAS R L U O T R AR AR A () N AN B ]
S 2 B A B = 5 e 2% ADC, 8 R R R VLS, SRR K
A6 3T 1) 5 FORE AR o 00 HL 5 ) H A L M B i U 3, AL T R
Fa 5 AR BRI 0 P 2 e ) L it ) T AR B S DA

AR WIS S P B P L AR I L o B S AU s
Jt Ty KB A, ZEDON AT AR sy, 5 S H KR
TH=SHRILHANTHE S0, WIS M A i 5 5 5 A\ i 2>
790 O A AR i N S SR SN B o 0 AE A R TS S T AU, S 2 R
KT HD T =S R, BRI A 558 4 A i



10

15

20

WO 2018/085972 PCT/CN2016/105002
43 9 N SR B N k55 1 A N S

AR W PRS2 9 AR T T o — Sty R 5, $R A TP O AR RS St
RS Iy — M Iy A

AR H B = st 7 2R3 B — b e ARG I E P f ] v, N AR sk
Ji 7 AR EES s AP A H B o AR S ) s v, Al DL AR
R S ARG I P S AT 8 2 YRR I o SO AR AR T FR A 1R A I R s R
RN AEEE S, e, sl — Aoy E, B, s
W G B N AN BT T SR AR AR A A

W 4 Froas, NASSZE T b 1) i 4G i 3 R i e s B, R
K FE AL HE N AN B R B o A ARSI Sl R B, iR s A OT H 5
B R BRSSOl IR T 06 SO 555 T 06 S1, 5 — P il i 2 A i) b
159 02 FEHIEE =156 S2 58U 5% S3, FE=#Hinr 4159 o3 HHlE
e S4, PP A S S be,0 FEH S T 2% Se,0. Hdr, o1, 62 N
AR B8, clk NRGR B, T1 #RH 1 Rk (TI-N £R58 1-N &
B s Y start {55 ETRSORIERS, ST UGS I R .

FERFAS Ik B B A, B e s o) B 6 O B S BOR 2% 4 K S S A
(PRER N (T

FEST i+ 1 A f o Y]

H o, PRI R BRSNS AR BB B 5 BRI B,
TF RO AT IR, JEH, M iv1=2 m), #5 WEEREEE 1 AN 8O )
e SR AN ECT RN 0, FERETT AR U PRSI PR ST N-i 2 HLUA SO

Hk, EHDIF R BB N DAL B AR AP B, R RE R
JEOR A5 147 78

PR P G R TR NS AR B B 7058 AR B B

7



10

15

20

WO 2018/085972 PCT/CN2016/105002
EEAE AR HU A RS TP 25 N-(i+ 1) 2% LA S
s FEHIT S A BORARSE NSO B AEJBORBT B, Hu B4 i th
& i+l MU E
oty i=0,1,2, . N-Ls A5 NSRS ), BB K R ) N A2
o T R AR R
PAT BLi=0 Dy BaEAT e W], RIERUEE — Al 390 D 530 47 1 )
F 6 01204 a0 I, FRHITF S AR BN — A2 BB A B
W ¢3=1, deni0=1 BB 5 Jras, JFoR SoslMiit, JFR Suv SenvaoMlEs JF
TR A PR S B L etk AT TRCHE
S, =1 i1 02=0 I, Fb JF e vy 28 OK 9 E XN STALI B B BERS, gs=1.
Oen-10=1> WA 6 Jiizm, IS Sou MG XA Col AT, XAz
51 CHEATIOR, JFAREERS S it A Colb AT ICHL, RIS O 5 R 0 TSR 2 0 i
jﬁJﬁEEH}{ Vout%ﬂ:%—‘iﬁ%lfﬁg ch <E|]’ Vout=V0m>°
Fobs b, HAENGAIBr BB Z 0T, WA HAERES] CH i LA N,
WIAEHEAN AL BE B Z i WA ARG B C FR P i 2 18] ML As B (AN 2 22 D 5
BRI TSR ) s A AEE NS AL B B 21T, 1T AR LR A1 C (R o — i PR L
KT o B, WIAEBENSGA B B 2 5, I AZ LA REA C 28 i 1)
— i ) R R AT I B, ELAE TR HUR RS C o AT N R, BRI R AR
HAERES] CoH M T HUR N Veers B, EAZBrBE B 450N, w28 A FEA
C. P HAT N
FRERT, 0120+ =0 I, Fithl T 6 A MUK B N5 IR BB A
Jﬂﬁlﬁ’ ¢3=0\ (I)C,N-l:O‘ ¢C,N-2~0=1’ ﬁﬂ@ 7 ﬁﬁﬂ?’ ﬂiﬁé So-4- Sc,N-1[>-Eﬁﬂ:’ ﬂ:?%
SC’N_2~0[‘ZtJé\; )IQJ CN1$ZI%‘:EHE‘§EEEZ§:B$§U Cc, Elj, %ﬁ%%@ CN-lo

i 01=01 Go=1 I, FEHIIF 5 HL A HORARIE N TIORBT B Coe BB, ¢3=0.

8



10

15

20

WO 2018/085972 PCT/CN2016/105002

Pen-1=0+ Peno-o=1, WA 8 Fias, JFR Sosbl G FRIIALEE C 5 AR 7R p
B Coadb AT Hafr FE AN AL, JE& R BORER AT BOR s TF 5% M 28 JBOR 38 1% 4 iy
JE. Vout = Vem +[((Vem - Vrefn ) Ce + (Vem - Vrefp ) Cx)/CE | o

At )7 A, G AR Comp T HLE ORI, H—SH i)
Ve lENIEA D (FLREE, 2 12407 HL 28 A 75 JBT 2 N B ] A8 F 2 B 41 C s
B, 35 LEBEES Comp U Vou T Ve IR e 2 Vou = Vems  HEES Comp (1140 H
o D 4 AT B daa=1, TRERE Cu BRI T R HARE S Coo 47 Vou<Vems
2% Comp MU M D M HU T 7 dya=0, JUFE T —BHeh b, S sat 14k
ASEIRAS A, H Coan EFHEN BN AZ A RES Corpr CHIQRAFIE N TS HL 25
RS Coos HEBERUG, BB — A

Aty N, B AR N K, UHBE Colw ik, B
Rl e e B, AKOCKE B 2E Cnas Cnas oo CoRERRINATARRAIES C., iR
L BC %5 Comp LB fF 2] N A7 #1 ¥+ & D=dwidno...dido» N 7 % 7 &
(D=dn.1dn-2...d do) XF W 1 AR HL S Cx W HLAAH

AsE o 5 A, Ak TR G B A B T RO N

N-1 .
Cx =[(Vem- Vrefn)/(Vrefp - Vem )] * > di Ci M C=2'Cy (i=0,1,2, ...... N-1 I, Wl
i=0

N-1
ﬁ?l‘\’i{)ﬂﬂ EE‘@: Cx ] Eﬁ‘ﬁifﬁﬂi@ﬂ?j\j Cx =[(Vem - Vrefn)/(Vrefp- Vem )] * Zdi 2MiCuo LA
i=0

IR N AL O RAE Do, AT LAY COREBR, 135 55— 4 N 73
TR D, B fik WO AWM AL E AC AT E RN
ACx = [(Vem - Vrefn)/(Vrefp - Vem )] (Di- Do) *Cu o

A ) SET AR T IAT BRI &, N T A5 W STt 4] 6 £ 1 L 45
Rl g, SR I F 2 AR AL, ARSI B R A, R SR A A TOR &8
Kb B Bk A7 0 NI P ) CRLFRSE — AR RSB BB« B B S AR BB
BCVA RN B 5 Mo B AR A B NS B, DA B A AR H 2 1

9



10

15

20

WO 2018/085972 PCT/CN2016/105002

HUEE

E A IR R R 2y, WO T HGRTE R, SeBLN T BLA IR N A
2 BRE X R AT IR oy, N2 AP ER, RN ZE KR,
HRAEAS LA DR 37 Ve B P 5 R 35035 el B R PP R I I 5k 3R A i i
ANTCRE BT, H A AR H B0 R R R A O BT AR 1% 2 R R 4738
LA

AHER DL, AT O 55— B st U L 9 S
A7 AT A S AU A A S . B B sy aU
3 B A R BOAR G AT AEA Sy AP RARAT 8, N T L, XA A
o AN, At AP B S BOR AN AT N AE ST L B S
Ji s

AR I F AR N DT DAL AE S B bR S e A5 g v v 1 A S R ) A R

n] DL IR PP ok iR A OGRS S8 1, iR AR AR AE — N A i, A

FhiA7 T4 42 DLAEAG — AN as CnT D2 B pIL, 80 48D s Ab B %5 (processor)

PUAT A AR 2% S5 i3k 7 925 (18 4 38 s S 0 20 B o 1T T 3R ) A7 it A o A,

U . Baigs. Jifei s (ROM, Read-Only Memory)  BEWLAFHUAE A

# (RAM, Random Access Memory) . Ff Ml ol 6 6 55 2% R o] DLAEAt R P AR
Btk () A o

AS QU A AN DRI ABE AR, F 3R % it g 2 S A T R R A
S8 K71 TR e S TNIVASEIL P > B 2 vl w1 e w8 B o e P T R
AR R WY AR A G H

10



10

15

20

WO 2018/085972 PCT/CN2016/105002

" ® =E X $

L. —Fh AR A 2%, HAFEAE T, AF: JFOCHRAERORE . R
L K 1) 4 il B G 5

Frid I R A BN BR A S AN B S IEENRA N FRE M
oY, Hop, N NBEREH N>1;

JIT IR LU B 28 (00 55 — i N g 32 22 22 0 DG W2 TBOR #3170 i 1 g T IR
AR M NI R — S R

FIT IR I 7 428 1] B G 1) i N ity 3 4 8 BT IR LU A8 2% 1 i L o, T O I 4 o
BAL T PR i HH g 3 A P O AT AR EE 2 B A PR R TR T s

o, AR N ASERRE I, i i R R AR IR AR B Tk T AR
FEAI ) N S HUA SO, I Il EUBE A 1A i Y i < 2 H P 3 SR AE BT 3R A5 A6
WA N DT

2. MRIEBFESR 1 Pk R AR i i, RRAEAE T, Irid P R
JBOR A5 3 40, 45 38 S TBOR A% WULL — R TR

FIT IR A R U 2 1) 38— Il I T il 5 — HFORIE R S F L, Irid
AR RGN FEL 5 P B o 5

JI iR W A2 HL AR S IR B — I S I T IR B8 P SRR R =S5 Uk, H
M TP IA B = T SR AE B A IR A A I L A AR S s T I T AR HL A R A
ERENIRE =S50 L, RS 2B BN TS 5%
HL TR AT I R 28 = 2 2% HL [k 2 T s
Pt 3 32 B TOK A% 1 s R i N i 30 o T 3R 25 DU O 5% 3 % A8 i 3k A A HY
B I, PTIR s SEBOKN S A N S P IR A 25
Pt 38 B st WL 5 BT I 5 T T 9% 9l 95 2 A ol 3 e SR TBOK A 1) A g A

11



10

15

20

WO 2018/085972 PCT/CN2016/105002
i 5 46 H O 5

FIT 3R BsF 7 42 o) B G A R 2 — 2 2 DU 45 i oy, o B — 2 ol o B 4 2 2
HRGH HF K, ks s dluiE 8 228 — PRSI G ks =
il i A AR 2 TG, a2 Y 4 o v 3 2 4 T 3R W AR FL O 4 1 L
Uit o

3. MREEBCRIEER 2 Tk ) H A I L B, HLARIEAE T, TR — 5%

HIERTHRF =SZHE B/ TFIdsE S50k, rid i as s —
NS 55 5 A N S 4 ) DR X AR e N S S A BN B

4. MRPEBURVESR 2 Frid i e A0 e i, SLRRAELE T, iRy — &%
HIERTHRE = SHZHE /DT E =250k, rid s rsh —
N ¥ 55 58 T N i 3 ) DR SRR i N B - R N i

5. MRIEBFESR 2 ik R A i i, AR T, ks 5%
RN ITR S 2B LR SRS =25 K Z )2,

6. MRIEBFER 1 Frak (B Ak I i i, JLRFAEAE T, i i e 4% )
FRITCON I PP Pl f s B, T IR 4 ] B T N P R

7. RIGSBCFIESR 1 Pk s i g, ORI T, Irid AR
B 7 B 1 2% R S IR FL A TR R N

Ci=2'C,, i=0,1,2, ...... N-1;

Ho, CFRRE 1 ARSI HLE, Culm A A,

R LRI L IR P i, HRRIEAE T, RO TRCRIEER 1 &
7 AT R — TR 1 FR A L, BT )y VA A

S5 11 AN

PEHIITIE T R WA TBOR A HEN S — P B B AEPTIRIEZ B B,
XITE I R BOR 4 AT, JF H, B iel =2 0, A PTiR AR

12



10

WO 2018/085972 PCT/CN2016/105002

AR P S L DT RN 0, AR IR AT AR B S B A TP 5 N
2k LR ST 5

P2 1) BT 3 T 5% H A IBOK B HE N AL B s AE ik S AR B, X iR o
oK B2 TR #8347 78 HAL 5

AT IR T S L ORIt N R AR S I Bl FEFTIR S AR B B
W, AR EE AT IR TR B R R A R S N-(i+ )85 LS S

] B IR T ¢ L 5 BOR A 3t N ROR B B s 76 BT ORI Be b, B LE 3%
RETHE 41 N E

o, i=0,1,2, ... s FE N ANEFERRE B, BT R R S 1 N
AN BT T T R AE PR AR A L 25

13



WO 2018/085972 PCT/CN2016/105002

Cy I
GND,
K1
Vrefp
Comp
S0 /00 ¢1 Op V.
ch o— + D
VDMt
S3
+—G 0 -
} ¢2 C
b LS !
7% S G I S A
S
sl Pt
G == y & -
b Ps < 0N H «—— start
! CC  «— clk
T Vre n Vre n
GND

K] 2

1/4



WO 2018/085972

start —

clk

¢>

¢c?\13—1

¢C,N—2

¢c,0

PCT/CN2016/105002

J
Y
J
Y
J

Y

-.‘dN_lzo
=1

Y ]

"""" dno=0

=1

A
Y

A
\



WO 2018/085972 PCT/CN2016/105002

Vre]%
So /g
ol e 11
T b1 Ps < Peo-n1 : H :_— start
-T- 1 C. «— clk
GND Vre]‘h Vrefh
K5
Vreﬁ)
So p ¢
¢2
}
C, == 3 <
4 Ps - Peo-ni H «— start
1 C. «— clk

K6

3/4



WO 2018/085972 PCT/CN2016/105002

Vre@
Comp
S0 /OO ¢1 Op V.o _J_
cho— + dN-l
83 VOMI ¥
¢ ¢ 0; O -
2 C
$2/05, L L 4 b b
e
C, == y 03 -«
b1 P < c0-N-1 H <« start
-T_ 1 C. «— clk
Gl;IDO Vrefn Vrefn
K& 7
Vreﬁa
Comp
So /3 ¢
C. = 93 <
b1 s < feoN-1 H <« start
-T- L C. «— clk

4/4



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2016/105002

A. CLASSIFICATION OF SUBJECT MATTER

GO1R 27/26 (2006.01) i; GO1D 5/24 (2006.01) n
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO1R; GO1D

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPODOC, WPI, CNPAT, USTXT, CNKIL, IEEE: H%, 1&ill, FF5), AI4F, capacitor, check, array, variable

C. DOCUMENTS CONSIDERED TO BE RELEVANT

September 2016 (21.09.2016), entire document

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

E CN 106796259 A (SHENZHEN HUIDING TECHNOLOGY CO., LTD.), 31 May 2017 1-8
(31.05.2017), claims 1-8

X CN 1773442 A (SHARP KABUSHIKI KAISHA), 17 May 2006 (17.05.2006), description, 1,6-8
page 8, line 8 to page 11, line 27, and figures 1-6

Y CN 1773442 A (SHARP KABUSHIKI KAISHA), 17 May 2006 (17.05.2006), description, 2-5,8
page 8, line 8 to page 11, line 27, and figures 1-6

Y TP 4990198 B2 (HITACHI LTD.), 01 August 2012 (01.08.2012), description, and figures 1-3 2-5,8

A CN 105954596 A (SHANGHAI HUALI MICROELECTRONICS CORPORATION), 21 1-8

[ Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not

considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or

other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T” later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

Date of mailing of the international search report

Haidian District, Beijing 100088, China
[Facsimile No. (86-10) 62019451

21 July 2017 17 August 2017
IName and mailing address of the ISA . )
State Intellectual Property Office of the P. R. China Authorized officer
No. 6, Xitucheng Road, Jimengiao WANG, Xun

Telephone No. (86-10) 62413643

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2016/105002
Patent I?ocuments referred Publication Date Patent Family Publication Date
in the Report
CN 106796259 A 31 May 2017 None
CN 1773442 A 17 May 2006 KR 100740394 B1 16 July 2007
US 2006114247 Al 01 June 2006
KR 20060052547 A 19 May 2006
CN 100381996 C 16 April 2008
JP 4628250 B2 09 February 2011
GB 2419950 A 10 May 2006
JP 2006184273 A 13 July 2006
JP 4990198 B2 01 August 2012 JP 2009222523 A 01 October 2009
CN 105954596 A 21 September 2016 None

Form PCT/ISA/210 (patent family annex) (July 2009)




EfrE RS [ b i
PCT/CN2016/105002

A EIl b S
GOIR 27/26(2006.01)1; GO1D 5/24(2006.01)n

FZ IR B %R 5328 (TPC) B[R] B 42 J [ X 50 RN TPC P b 202K

B.  HMER
2R IR AR BR L SOk (PRI ) 2R RG22 5)
GOIR; GO1D

B TEAS TR 14 5% B I PR B STRIR LA AP A 2R ST

76 B Rt 22 i 28 7 FE T BOE B (B R R B AR, N A ZRA ClosE D )
EPODOC, WP, CNPAT, USTXT, CNKI, IEEE: %, |, FE%, AI4F, capacitor, check, array, variable

C. BFEH
Iy Bl R, SEER, JEMAMAREE R F) SR
E CN 106796259 A GARIITTICTREIERMGERAR) 20174 58 31H (2017 - 05 - 31) 1-8
AR SR 1-8
X CN 1773442 A (BXEEC44t) 20064E 5H 17H (2006 - 05 - 17) 1. 6-8
VLTSRS SAT- S 11 TR 24T, L6
Y CN 1773442 A (BXEEC44t) 20064E 5H 17H (2006 - 05 - 17) 2-5. 8
VLTSRS SAT- S 11 TR 24T, L6
Y JP 4990198 B2 (Hir#kz£4t) 20124F 8H 1H (2012 - 08 - 01) 2-5, 8
TR TR 1-3
A CN 105954596 A (LR IMEBETFHERAT) 20164 94 21H (2016 - 09 - 21) 1-8
A3
[ a4 sopiecks myg ot b . TRBEEFIHE
% B SO R BR R, wrpr YEERE AR A2 S A, 5 EIETARNAL, (B4 T HE
o N _ . X ‘ RAA 2 R B R AR S S
“p7 YO R RT TIE BoR — RO Bt , .
“x7 RERFRSCHIOCHE, B R CHE, AR R R AR
“pr FEEREHE H S RE 2 AR E RS R EFR : %%miTﬁﬁﬁ Pl e =
L7 BTRERHR SEA T SR MR SO, SN — B A “Y” #um%mxﬁ ISR L e 2 e S NS Py
b %%@gﬁm%mﬁ%ﬁ%@%%@mﬁammiﬁ<mﬁw HiE ] r$ﬁﬁﬁﬁAﬁﬁﬁﬁ%ﬂﬁ”%$%#mﬁ
‘l/ J
“r WRORATE. MEMH. BREBUHAL T 2 AT A «gr [FRRERIH
«pr A ESET R B H R R T BT R g0 s B 0
] A 2% SR B sE A H 3 [ Frh RIS 1R 2 H 3
20174F 7H 210 20177 8H 17H
TSA/CNF I 42 Fr FITHE 25 H hik ZRE R
AR A R E E R A0 AUF (ISA/CN) i
A [ AL T M X BT #7365 100088
HEHES (86-10)62019451 5SS (86-10)62413643

& PCT/ISA/210 (Z82T) (2009%E7H)



Elpresi A A S
XTEBEENNER PCT/CN2016/ 105002
Kot 2531 P i BRSO Wi I A s
CN 106796259 A 20174F 58 31H T
CN 1773442 A 20064F 58 17H KR 100740394 B1 2007 7TH 16H
Us 2006114247 Al 20064F 6 1H
KR 20000052547 20064F 58 19H
CN 100381996 C 20084 48 16H
JP 4628250 B2 20114F 2H 9H
GB 2419950 A 20064F 58 10H
JP 20006184273 A 20064F 7H 13H
JP 4990198 B2 20124F 8H 1H JP 2009222523 A 20094F 108 1H
CN 105954596 A 20164F 98 21H T

2% PCT/ISA/210 ([FHELFIFHAE)

(20097 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report

