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(54) Title: SAMPLING SWITCH BASED ON P-WELL FLOATING TECHNOLOGY, AND CONTROL METHOD

(57) Abstract: Provided are a sampling switch based on P-well floating technology, and a control
method. The sampling switch comprises a boosting circuit, a sampling switch NMOS transistor
(NM1) and a switch (SN), wherein one end of the sampling switch is used as an input end (VIN),
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and the other end of the sampling switch is used as an output end (OUT); the input end (VIN) is
respectively connected to an input end of the boosting circuit and an input end of the sampling

switch NMOS transistor (NM1); the output end (OUT) is connected to an output end of the sam-

_ ;g@——

pling switch NMOS transistor (NM1), an output end of the boosting circuit is connected to a
gate electrode of the sampling switch NMOS transistor (NM1); and the switch (SN) is connected

between a substrate of the sampling switch NMOS transistor (NM1) and the ground. The struc-
ture shown in the present invention is very simple, and only one additional switch is introduced,
which reduces the extra parasitic capacitance of a sampling tube to the greatest extent. Moreover,
compared with traditional technology, circuit implementation is simpler.

(57) HE:

A B R AN

— PR T PR S BOR BERAF T R e 2 7, %R

TFOR AR TR HL . SRAEIT SSNMOS B NMI AT 5ESN, BT ik R T R 1) —
S AF o a0 A\ g VIN, - SRAFE T OG0 75— 3w 4 o % tH 5 OUTT, 47 A\ g VIN 73 A1) 3%
BTt R BB B NS SR AT JCNMOS B NMIL ¥ 4t A i, % H 3 OUTHE #2R
FETT S NMOS & NM A i 3, 1 1 m 38 A i 18 3 55 SR A T OSNMOS ' NML
(RIHI AR #2253 O 90 SNGE 2 TR A I oS NMOSE NMI ) 7 Jig -5 3t 2 [H]

AR PR S M AR R

ﬁﬁ$" /\%‘])\T

ANBUONGITOG, B KRR/ TR

FERE N A, MR EAMLL, BB R

[ L& 5]



WO 20197210584 AT |10 00! 00RO O

JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK,
LR, LS, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
US, UZ, VC, VN, ZA, ZM, ZW.

B4 FBEE RHNAETEH, ZRE TR AR X
f£3) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXTF. (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥ll (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, SL SK, SM, TR), OAPI (BF, BJ, CF, CG, CIL,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, ID, TG).

KERR
—  BIEE R R (FAF21506)) .



WO 2019/210584 PCT/CN2018/096090
1

—FET P FREZESORBIREETF R R IEHI T

BAR YU,
AR B J AU B B R S B BRI, 88 SRl T P PHEE (floating pwelD)
BIRBERFEIF I B AZE ] T7 i

BTREAR

LR, BEAE WL s VERE TR AR I HE— D iR, Hr ol A& BEE R it 1 ZHOAR I AN
Jee, X RS PERE G 4 2% (KT SO B AIR N o e hs ARG H0 28 0 RAE T R PR 1 B sy 1 22
K, HHFRKH NMOS BEAFNRAEI K, LGRS AR S5, BIRER i kA2 4k
IS s BEORUERAT I ISR ATIAR (¥ v e 2 Z2ORFFANAL , AT A RAT T O RECRBF— 2 M ZR TR
fHAE, KA NMOS B RPN 73 5 AR R Z I 4> PN+ AR, A S,
MmN IR KT %, MM B PN+ AL T SRS, IX 2T bk 75 A4 A s
G SR AR, RS NI, IR RN 2 7 MR O 2R R, AR SEIIR
FEIT RABEREAE SRR 5 N I AR oK

N T VRS IR, ook b PN S5 RRIE, e i B AR k0, PN
CEAETEPRIEES, R RA 2B Cr, 75 PN &5 mANEMIEIL T, XM BIfETE, 5
P9 BB Cp, RAAET PN Z5IE MRG0 T AR BT A X PN 588 AR SR
PrElix LGS PN 2532200 Cro PN G512 8] fi A7 R B B 1 s, B2l 5%

R

. AQ,dO
CT_Al\l/I—I}OlEl_lwl (D

T PN+ ARE M . aeadiufE, HA A AR IRON:

E¢qN 4 112
C.=A[314
T 1[ X% ] @))

Hort, A N PN+ESHIRL, e AMPBMEEL g A i, NP XBRIRIE, V
N B AR A T T BHAR ¥ FLE 22

R GERAFETT I JE 2R B U B 2 Bs, Hod T RAE ) NMOS # MNT (iR 2 B 5 25 H
¥ BOOST (¥ o, HH H A5 HLES BOOST HIH A T RAEH) NMOS & MN1 [,



WO 2019/210584 PCT/CN2018/096090
2
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K 7 RS N BE (floating nwell) A R SRRE T ¢ (1 J5T 3 &5
K] 8 SRR N B (floating nwell) FEA I SRRE T ¢ () J5T 3 &5
B 9 A K IR R — R T P PSS (floating pwell) HEAR I SRAEIT S 1) 52 K5
B 10 AL BIR HIG—Fh 3L T P PHES (floating pwell) AR IKISRAE FF 5% (1 51 1 &1
A 11 Sy =Pl AR IR 28 P A A B A N A0 (1 AR AT B 5
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B 12 Dy = PR R e P S AR AL it A\ A5 8 P2 PRI AR AL TR I

FARSLHE 5 R

A 3 i 5 2 )L S A1 B A e B R izt 7 X, AR AR AR N 58 AT E A 35 9 45 BT 448 8 1)
WA Ty T AR S B ARG 5 D AR AR B AT DAL 5 A AN TR] AR R A st g 20 B sk
TN, A U B A5 o 0 %5 AR 1 0 ) DA T AR AU S R, 7R T B A R B A b T ik
TR MBI . RV, FEAMPREIELT, LUN S S S| o RHAE a] LU .
HE.

U R, BUTT St b T S AR B A DA 7 A W A O W R B AR A AR, 1
AN B 7 5 A R ) A IR T E MR S PR SN AL B H L TR B R ], sz R sk
TR S LA R RS . O 2 LU ]y — P = i s, HCZ A R B T e s v B Ak

Nk 9 B, ARSEHGIR G — R 5T P RS HOR R ¢, R I R EFET R AL
KFETFIE NMOS & NM1 AR SN, Frid RFEIT R — S i A i VIN, SR RE 55—
eyt OUT, A VIN 73 &4 TS B Eg B A SRAETTO¢ NMOS 4 NM1 )%
Nifit, S OUT EHERFEIT I NMOS & NM1 {4 o,  Th IS B B s H o 5 KA T 2
NMOS & NM1 FIMHRIERE; FridJFo¢ SN IEHE T RFEJF ¢ NMOS & NMI H RS 2 1)
FTiR T+ i HLi6 Dy 284514 BOOST His .

LRFEJT R NMOS & NM1 AR TR WS, JT5¢ SN Fil, SREEJT R NMOS & NM1 HY
FHIE P BRI BEIT G SN | 00 RFEFF O NMI AL T RELIRAES, JFO¢ SN Widt, RFEIT
K NMOS & NMI B i P BHb T2 Z0IRAS , SLBERFETF OS¢ NMOS & NMI % A i 33 A FL
ABEINAG SRS B, A3 R G I R PR

N T B UL ARSI A 5, SRAETT G NMOS & NM1 R3] E i 10 Bios. Ho
P-SUB %/t 1 P 41, DNW R/REE N B, P-WELL R/R{EARFEIF L NMOS & NMI (1)
R, P+3oR PHEANKX, N+ NHEAX . fHE 10 7751, 7E P-WELL FERFEH O NMOS
B NMI RN i B NEEA X2, AR — a4 AR D15 [AIf, 7 P-WELL A1 DNW 2
[ AFAE— a4 RS D2, R D1 KIBIRARIETT R NMOS & NMI1 K A VIN,
“ARE D1 BB R FEFT X NMOS ' NM1 i P-WELL; %% D2 (1% DNW, —
G D2 HIFHAR R FETT 58 NMOS & NM1 K4S P-WELL, Ht, —Ak% D1 A1 D2 HIFHAH
B A BT, CACE AR AR A, AR AR, KR R TR
EALT RRIRAS FAEAE: o) By Hob s, RME AR T SR ANE MG O R #AFE. 4
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KFEIT 5 NMOS & NMI1 AT REERAS, ZHKE D1 A D2 #AL T SefitRAs, mAl T Rtk
B W DA R, BT R NMOS & NM1 4L T REEIRAR, HAdE P-WELL
WETIRARAS, B, TRV S A g BN WA AR SRS AR DL A EB 2 A
C1 MM D2 WA A A 22 M C2 SR IE TS BB S B o H T FA A T e A 2 ) S ik
Ny FTUAAR R B AL G ARAR L, SRFEFFOCHI A3 (¥ 27 A2 U B B, 38T 1SRRI RN 2R
MeRE. M, RTHARERE, 2R N ERER, el MMAES VIN
I, P AR D1 AT D2 FIARET LS VA A BTEI, i, =4S D1 AT R AR 2 ) i |
FEZESIm, B ARRE EHA DGR R, XA R A CL MAERN: BT Vall/E
IR, AR D2 BRI RH AR 2 19 B s ZE 2/, R b A BRI DS AR FT B, X A4S
HAAEE C2 MAEIEM. FEIRE C1 M C2 M, fFHA C1 B C2 BEME
A, AT, ASASSRAE T S A I ) 2325 F A AN B NAS 5 08 B2 B0 AR A AR 4k, DRl i W
ANRAETF R ER I BEAR R 13— 5Tt s, AR RS RGN T — AR F % SN,
AR A K PR A F 5, N BT AHOSEOR AL, B EE A W] 2 Ak, PR T AR
)38 A o

NT B RAEA R AR ERE A, 7E 65nmCMOS T2 K, K 5~10 Frik i =Ry
BEAT VAR BT, AT 5~10 I i) = 500 R AR R R SRAE S RO, SR LR (B AR L
120fF. ZEHINTE S Vp-p=1V, FEEHHE Fsample=320MHz 151 F, =R EME AL EE
SNSRI ARAC I 11 B fEN{E 5% Fin=85MHz, KAEH% Fsample=320MHz 1 it
T, SRR AR S S e BRI A AN ] 12 Prs. BB 11 AR 12 W, SR A
AHA (floating pwell) Ji7, RAETTRHILNME AT 1 HETF, B MG 5 I AR B2 K5,
AR AR A

3 S A A A s P i D A A R DR R A T3k, AR T BR AR o AT AR AR B R
RN L B AT AE AN T8 AR I FRDAS A A2 5 ) R SE A AT B A B s . DRI, 28 LTI
PRI b LA VR A I B AR WY TR s BRSPS R AR P o B — AR AE
B, AT R A 2 B RSO 5K B i
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6. —HEET P BHE T BRI R IR 5, HAHMEA T, 2RSS H i
KB IC NMOS & NM1 FIHFS% SN, JTid R R — I o A VIN, SKAEEFRE 55—
s E N H i OUT, A\ VIN 2737 i B R A\ . SR 28 NMOS & NM1 H%i
Nif, Htiss OUT EREREEFF 2 NMOS 2 NM1 (K%, FH IS B A% H i 5 R REFF 9%
NMOS & NM1 RIS FridJTo0 SN #42 TREEIT 58 NMOS & NM1 (AR HEZ [1);
LRAEITF R NMOS & NM1 &b T RABIRA RS, JF58 SN BiIF, SRAEIF % NMOS & NM1 K4
P PHab T2 ZIRAS



WO 2019/210584 PCT/CN2018/096090
1/5
~AQ —( O AQ
B W G
P X N[X
YT T,
,m,p X, X, Ax
VG
—-IBOOST
NM1
VIN VOUT
2]
VG
VIN BOOST -1
N1
VE?D G?B @ GFEED VE?D
N“‘E" "i'“ N+ N'i" P+ N“‘I"'
NW NW




WO 2019/210584 PCT/CN2018/096090
2/5

GT ’ﬁ 1 ; . /{ l'i:_\qjv/l 1:1/2

-
0 VIN
VIN T L —vour
mmuu-u/mh
5 \sN
L
K5
VG
VIN —r| BooSsT M1 VOUT
.V -
4 VpoSN/ G s Vpo
P+ | [NY [IPH| N+ N+ 1P N
Em P-WELL
. |
S
- DNW
D1
P-SUB



WO 2019/210584 PCT/CN2018/096090
3/5

VIN E"”"’"””’i VOUT
{ e \f oMW
SN\ SN
.
VG
VIN :" BOOST NMA VOUT
= VoD
1 E
N+ P+ NS

ViN —




WO 2019/210584

PCT/CN2018/096090
4/5
VG
VIN . BOOST NM1 YOuT
VYop SNT VoD
T / G F
P N P N+ N"i"“ P4 N+
goonnoe P-WELL
Oy B Z%D«g
VA
c2: VLY. DNW
P-SUB
10
iy Vp-p=ty
Feample=320MHz e Bloagling puvedl

oo FiAEENG Pl
—— Mon fioaling well

SFDR, dB

LA — S O I S Soreeeeereeeeee S bereeereeeeeemmore :
48 208 40 &0 B G0 120 148 180
Input requency, BHz

B




WO 2019/210584 PCT/CN2018/096090
5/5

7ol Fin=85MHz

Faamples3o0pHy i Flaating pwel
. FIEENG D]
s NN ROEHNG wall

&FDR, dB

%5 8.7 0.8 Y g 14 1.2
nputVpp ¥

K12



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2018/096090

A. CLASSIFICATION OF SUBJECT MATTER
HO3M 1/12(2006.01)i

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)

HO3M1/-

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)

CNABS, CNTXT, VEN, USTXT, EPTXT, WOTXT, CNKI: PR, 1225, Kb, (REF, L, A2, FHE, #E, #ME, JTF%,
A, Fith, pwell, floating, sample, hold, linearity, bootstrap, boost, substrate, compensate, switch, input, output

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X CN 107370487 A (NO. 24 RESEARCH INSTITUTE OF CETC) 21 November 2017 1-6
(2017-11-21)
description, paragraphs 13-20 and 31-34, and figures 4-6

X CN 107852168 A (TEXAS INSTRUMENTS INC.) 27 March 2018 (2018-03-27) 1-6
description, paragraphs 12-30, and figures 3-4

A CN 102084489 A (ANALOG DEVICES, INC.) 01 June 2011 (2011-06-01) 1-6
entire document

A CN 105049048 A (NO. 24 RESEARCH INSTITUTE OF CETC) 11 November 2015 1-6
(2015-11-11)
entire document

A US 2009102517 Al (AGILENT TECHNOLOGIES INC.) 23 April 2009 (2009-04-23) 1-6
entire document

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: «1> 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

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

«A” document defining the general state of the art which is not considered
to be of particular relevance

«“g» earlier application or patent but published on or after the international X
filing date
“L” document which may throw doubts on priority claim(s) or which is vy
cited to establish the publication date of another citation or other Y : : ; ; ;
: ’ D considered to involve an inventive step when the document is

special reason (as specified) combined with one or more other such documents, such combination
«“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means

document of particular relevance; the claimed invention cannot be

& document member of the same patent family
«p>” document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
27 December 2018 30 January 2019
Name and mailing address of the [SA/CN Authorized officer

State Intellectual Property Office of the P. R. China

No. 6, Xitucheng Road, Jimenqiao Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2018/096090
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 107370487 A 21 November 2017 None
CN 107852168 A 27 March 2018 us 2017076823 Al 16 March 2017
us 10037814 B2 31 July 2018
WO 2017044954 Al 16 March 2017
CN 102084489 A 01 June 2011 WO 2010002559 Al 07 January 2010
us 2011025407 Al 03 February 2011
uUs 7830199 B2 09 November 2010
us 9397651 B2 19 July 2016
us 2010001787 Al 07 January 2010
CN 102084489 B 25 June 2014
CN 105049048 A 11 November 2015 CN 105049048 B 20 July 2018
uUs 2009102517 Al 23 April 2009 us 7834665 B2 16 November 2010

Form PCT/ISA/210 (patent family annex) (January 2015)



Efrte R iR &

I B B IR 5
PCT/CN2018/096090

A ESIRbaES
HO3M 1/12(2006.01) i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. AENTbE
o3 AR B S0k (bR 2R R AR 285
HO3M1 /-

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )

CNABS, CNTXT, VEN, USTXT, EPTXT, WOTXT, CNKI: PRF, 7#75, RFf, A, Zit, 8%, FE, 1K, M2 Fx, @
N, HrH, pwell, floating, sample, hold, linearity, bootstrap, boost, substrate, compensate, switch, input, ou-

20184 128 27H

tput
C. HETH
%k Ay SR, DER, FRIEMHKEE AHR BRI ZE R
X CN 107370487 A (F[E B FRIFEFH AT S - IUHSTHT) 20174 118 21H (2017 - 1-6
11 -21)
PP E13-20. 31-34E%, FIEl4-6
X CN 107852168 A (4l =R Y SR/ B FR/AE]) 20184F 3H 27H (2018 - 03 - 27) 1-6
iR 5H12-30 %, BtE34
A CN 102084489 A (GRETWMEFHESHAF) 20114 65 1H (2011 - 06 - 01) 1-6
AW
A CN 105049048 A (4 [E e FRIIFEF AT S =T IUHSTHT) 20154 118 11H (2015 - 1-6
11-11)
AW
A US 2009102517 Al (AGILENT TECHNOLOGIES INC) 20094F 48 23H (2009 - 04 - 23) 1-6
AW
[Nacssepprecms: b . TRBERIHE
* Bl ERER “r FEHEHEMAEN B2 G840, 5 HiEA AL, (24 TER
A N — . . . Rz B B R EE HIAE JE S
“N” NARFERIER RS TIB BAR— RS H , . .
“yn B E =17 S 3 AN
g (EER I B R S A AT ROTE S E L A i %5@%%%%@&?%F“I# ISR RN R
“L” AJHEHR KA R BE SO, BRI E B —E y “yr SRR, BB HS BRI 2R RS S
: %iﬁg%gﬁﬁggggﬁégﬁgﬁﬁgéyﬁﬂﬁﬁﬁ %Iﬁgﬁﬁfﬁﬁﬁﬁﬁkﬁﬁ B 5 WA B
“0” WRISKAT. FH. RESEHAMT AT “gr FEEERE S
“pr NAHSET E bR BE BERT AT ER A Kot
[ Frofer 22 SE R 52 i 5 28 Frar 24 15 1 2 H 3#A

20194 9H 20H

LISA/CNIF) 2 - FRHIE 5 btk ZRE 7

o [ [ 28 iR ARy (TSA/CN)
o b T U DX TS L6 5 100088

e

fEESE (86-10)62019451 HiE 518 86-(20)-28950725

R PCT/ISA/210 (582W) (201551 H)




R H S
XTREERNESR PCT/CN2018,/096090
Wit 4 8 0 B RS el Gl el
CN 107370487 A 20174F 118 21H T

CN 107852168 A 20184 3R 27H us 2017076823 Al 20174F 38 16H
us 10037814 B2 20184 7H 31H
WO 2017044954 Al 20174F 38 16H
CN 102084489 A 20114F 6H 1H WO 2010002559 Al 20104F 1H 7H
us 2011025407 Al 20114F 2H 3H
us 7830199 B2 20104F 118 9H
us 9397651 B2 20164 7H 19H
us 2010001787 Al 20104F 1H 7H
CN 102084489 B 20147F 68 25H
CN 105049048 A 20154 118 11H CN 105049048 B 20184 7H 20H
us 2009102517 Al 20094 48 23H us 7834665 B2 20107F 118 16H

R PCT/1SA/210 (FEERIFE) (201581 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 - claims
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report

