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S101 Insert a fine metal probe into a liquid to be operated, and control the
movement of the fine metal probe in a horizontal direction, so as to
automatically suck microdroplets in said liquid onto the side wall of
the fine metal probe by utilizing the hydrophilic property of the
surface of the side wall of the fine metal probe

$102 Move, by means of operation, the fine metal probe and the
microdroplets to a position where liquid dropping needs to be
performed in drops

S103 Blow out pressurized gas in an axial direction of the fine metal
probe, so as to release the microdroplets onto a substrate where
liquid dropping needs to be performed in drops

(57) Abstract: A method and a device for operating microdroplets by means of an electrical discharge machining fine hydrophilic
probe. Said method comprises: inserting a fine metal probe into a liquid to be operated, controlling the movement of the fine metal
probe in a horizontal direction, so as to automatically suck microdroplets in said liquid onto the side wall of the fine metal probe by
utilizing the hydrophilic property of the surface of the side wall of the fine metal probe; move, by means of operation, the fine metal
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probe and the microdroplets to a position where liquid dropping needs to be performed in drops; and blowing out pressurized gas in an
axial direction of the fine metal probe, so as to release the microdroplets onto a substrate where liquid dropping needs to be performed
in drops. Said method can automatically suck and operate microdroplets by utilizing the hydrophilic surface of the fine metal probe,
and has the advantages of energy saving, convenient operation, low system cost, etc.

(57) FE: P KRN TR K R R OB U ik e, Horp, 5Bl KA & s PREH I
AAFERARA, B9 B & 8 IR e 09 /K-F 07 ES), A AR <5 s IR 00 2 3R T R 2% 7K 1 A Bl
AR A I8V o TG 20 0N 2 o IR BT A DU BE 1 SR R £ R AN 2 Jod B 1 R RICRERG 8 20 21 5 22 v
By TRV AR R IR B0 R R R A R D AR, R R I B B RO R R B %A
Tl < Js DRAT KR/ R T RE A S WRORHR (R0, A TRE . BAFERE. RE AR



10

15

20

25

30

WO 2020/155728 PCT/CN2019/115756

FELKTE I T RIS A SRR R B R B R T VA R B

AR EIERIA X5 H
ARHEEORFHE KT 2019 4E 02 H 01 HIRASH . R IHZFR B K A8 I L5 K
BREH AR RO 715 S E R . LR HE 5<201910103034.6” AL A6 HL

BRI,
A HET & TR I DR, Fr i S HL KSR LA S A S KR R AR o
RV E

HRIA

OB R AT RRUN . BERIBUR . A BRRE SR IR, AR Rl e A A M sk o 1
PR R 2, B8 P B B SR ] B AR A A & PERARSE IR pA, 3k m] 3 S %ot
SR AR S R RS, SCELH DG EAE DU A 2 A R R BORAE I RE . W
AL VR RS Rl A RS AU AT T AR o (ELROGRE BL FH FR RT R RE A X Rl
T REAT R R X SR BURTRAE

VR O P L EE A 2 B AR TN (149 0 K T HLVRU D St 5Kk I, AR A & R I
KT B o BT B4 AT RO SR BRI R AE T ik fe By AR, 7EARSA . MDA OC
I R, R EEOEA iR, BRI AR sl B
(OB B AR A AR 8 T 0 SRR SR B AR A A, FLOBGR /v n]
PEVERGZE, MEVASERUAF AN E SR I AERA . BREEERAT, Mo HLE AR . B3RS R
HAT— € M A5, METI 2 KU E AL R AU R A 75K

SR iRy R UM R 1 AR (R, HUBRRBGR R A 7 ik e R GUIEHT T K
AR o — iR e AR EE BN A7 SR BURGRGR A AR 5 5 1 2 1 R B RO TBUR L
FIIHLES AN &G, A SEBLEAR<200pm TB0Re IR AR R AT o — Pl PR BT 42 o 3 A PR A0
ke 2 1 AN B A R AT PR IR BT 40 BB 75 ik, AT SEBRF I b BT BT S V0 RS 1 2 B
BB — PR RO BRI, s VLB i e R R OB SR AR T IR L, Sk ILAA
BN 1L RRORE SR R

EIAT A RBLRE 5 A TV I R GUie AT oL BN B 2k . MO PR L =5 B4 M Bk 5h AE
. BRAEAEDEN R . AR SRR v A 2 . FRD S i

1



10

15

20

25

30

WO 2020/155728 PCT/CN2019/115756

he Koz, AL, REA KRR R E K R 5.

REPNE

AHE B AR DR B OSBRI R 2 —

s RN 1o ) R S 10 P B i /33 R LU SRV | N 21 P 7S 2 (B ST SR
W ITIEA A < JE AR BT I SRR T BE B SRR AR B, HA i Re. BRRfEsE. &R
LA AL

ASHRIE IR oA B AT 32— H KRN R R SR IR B R AR iR 2

NIER| LR B, AHE sk R TR KRN R SR KR B R R AR
WRTT s, B R R R AR AR A T, 3 i P S <R IR AT
Jias, A PR g < Je AR M B2 00 ) 2 AACRF TR B Sl R BB S8 AR5 45 P R A v R ARl
T 2 PTR A e R AR M b S SRR P IR fel 2 < S AR R P SR TR A 3 1 5
SOBRIALE s 33V T G < e R B (Y e 15 D5 TR R LR A TR T R, R T IR OB R
TR R A

AR T SR ) B P K A TN T RO B A SR K IR B VR B Uik, R R HR B B AR
[ SRR PR AR SR OB R, AE(EEE . 5 T2 BH%, RA SR EME N IMAnRET,
AR AR B R R, AR & iR KA A i Pe s, i H Al A
JS2H T2 S, L ST i ) 5 o B B 5

3hb, YR A HRE Bk SEE ] Y R K AE N T A A SR K R B R AR OB T VRIS AT AR
A7 LU BRI B BOARAFAE -

BE— b, FEAFTER - ASERE G, 38 SR A R KN T A LR A S
A TARREEAT, R IR A R R e R MBS, RS RAT KR PR AR B 2 R
BRI B ) e TR A 2 < R AR

BB, AR ADSEREE T, A e R IR KT T s sy 2 A A
Ja. e BRI A EE AT RS,

B, AR NS T A A SRR B SRR K
P 38N TR A B R VRS P VAL I 5 AR i) m (3 — A B 22 R e AR B B ) P SR FlB i KD o

B, AEARHTER AN S, S YR T R A S ok P R TR IR SO
T (R I AT

ISR LR B, AHE 53— T SE R R T KRN L A SR KR R AR
WA, 8 WA R, TR ASERERE, I H Pk e 6B e i
I I IE ), AR A <6 AR e B 2 0 21 KRR R B )W TR R 3 M v A 1

2



10

15

20

25

30

WO 2020/155728 PCT/CN2019/115756

O B BT IR T & SR AR E U EE [ RBBhdeHE, %?h%%kﬁ% JERET AT PR o
W BITE AR B RS, H TR, AN, BTk w2 i i st
Wi SRR R Gk d, F T vE BT A 4 SR AR B2 1m0 O e W H A R T B AU
W BT SR R TR 75 B TR e b

R FR T St 81 (1 H K AR N I B Al S AR BT SR M E R 2 ., @ R AR e Bk
T S /KR MR PR AR SR AR K/, B, 5 T2 2%, RA S EMEHE A ANIRE,
AR A B = 0w R B, AR NIE & . K TAEZFa it a0, 1 H AT L
LA T2 AR EL, b an 4 i 4 7 B HURE R 46

FiAh, MR AR FE A S 8 P FL K AR T B A S K R B TR R 2 D ] DAL
A LAT B0 BB AR -

B, FEARHIE ARG, 38 R A s kAN T R R R R S
AUTARBEAY, PR A & B IR e R 00 RO TE SN,  3R1F B S KRR R R A B 2 1
B Z R iR S 20 45 SR AR

BE— L, AEARHIE A SEEEI T, IR A G B IR KT s N A .
G TR wmEith A AT R iES).

— M, FEARHIER— AL, 8T TR AN SRR B AR R R KR
P 7 N PR AR 4 VRS (1 I VA8 PR AT IR ] o F — AN B 22 A ke eSS 4 BRI B okl R K70 o

BE—2bHh, FEAHRIE AN STE B, 3 SR I AR 7ok R R RO SO
ViR FRJ 3 B R R /N o

AR FRE BROIN B 3T AT ASORE A TT TE R AR TR A5 L A AT I ) A AR A B
W, M A IS R SEE T AR

P 1 5 B

A FRRE _E 3 (10 R/ BB 3 73 T RIS s I T 5 5 B P e St 87 1Y i ks A2 43 B S AT
"o B, Hh.

B 1 AR A HAE A SE ] A HL R AE TN T R B 2R AR B AR o iR iR 1 5

B 2 JRIEA T — NS A R AE I LR 2R FEFIREIRE L20nE
IZE];

B 3 DM A B AR — A SSRGS R R o B

] 4 DRI A HAE A SE ] AT AR R AR SRR 5 AR AT i R i

K 5 DRI A HAE A SEREA] A F R AETIN R SR KR B B R o 2 B A R



10

15

20

25

30

WO 2020/155728 PCT/CN2019/115756

LA S J5 2

AR A BT R SE ], SERE] RS B B B R, e B 0 A 2O R B
LRI 5 2 AH R BER LK) e BCRAT A R B A sE R Te AF o h I IE L 2 25 T R 11
SEHEBI AR BITERT, BN TRBA AT, M ASBE B A XS A H 37 I PR o

I T 2 TR R ] 8 T R A R S 1 B ) R TR TIN I 0 A  O AHR  BR A RO

WARPYE N
B ot 2 HEBH B 10 AR A AR R AT S 1 452 Y FD R PR T L R el 2 R B R A
TR T %

B 1 R AR HE — NS 8 B4 R R AE 0 T B S 21 KR B R R OB AR K

N1 TR, 1 R KA N T R A SR AR B 1 A OB T AR LU T P8R

FEBBR S101 ™, ARl & R AR B A B AR MR v, 8 9% 1 ol 40 < Jm 4R B 1 7K
I3 @B, A TR < R M) B R T ) O3 K R R B Sl R AR 45 R VAR I RO
2 Gl < Jm IR AT RO e L

Hop, S mIRE MACr T missil o A AR BeEE . wmEith A A
Ji iz 3.

BE— b, FEAFTER - ASERE G, 38 SR A R KN T A LR A S
AN EARBEEAT, AR e R AR T R RO, SRAFE A SRS PRI AR B2 R B
i < ARt o

B, 2 RS A s IR T I I (e A B o A AT, ATSRBLEDE AL FEA
ZRER R A AN, 2R SRR IR BT 2R e N, iR L
IR A LA A

B, AR AN, I A R R BAR . R SR AR
J7 AR AR A VRS 1) I 5 PSRN 1) PR — A B2 A SR SR SR B R AR KD

FEDHR S102 w1, T IR AR Sl < SR AR T AN fRai R 78 2 21 75 28 U L L

FEAR TS, A I2sh i (e G BT 1T se UG Fs 8% s 2 B ARz
Ho

FEAUR S103 1, I 0 folc A <5 S AR B RO o 0 7 [ W R A T 77 DA R TG R I
B 2B A b

FEAR TS, EHARG TR R, AW —
s 0SSR BE T AR BT _E RO

B, AEARHTER AN S, S Y T R U S ok P R TR R



10

15

20

25

30

WO 2020/155728 PCT/CN2019/115756

AN

AN FR U 1D S e ) ) FH BT (40 B 4 FL K AR TR AR il 2 BRAR/ 22 W/ B B i At R et T o
R @A BHOARES, 0 HARE IR R REJE 5 TORIE, RE R R I KR 5 Tl
SRR, IF BRI SRR IR PEARE R T R F 32 U0, $REUL R 4 nge
SMIRBHLA, BHATEE AN SAR.

I T 2 B SR S i S AR S AR AR H T 1) R e 2L A LR R AP R

Bl 2 MR A FRAE — AN SR I e H K AR TR, 2R BEBIRAIIRE L 2R E
Bl R T MAIE N TR . 28 FEPIREARE I T L2700, Wi 2 (a) Bik:
Jikc i B S A E AR AT AR AR, SRR T & R TG H it S RIS B (W 2 ik 22 1, R
T PR KPR I T S B PRI T80 P ) 1) % B AR R B o D T 22 MR AR BT T B 2(b 1)
Fime Bkt g iE AR TG Ak,  SiliEd e B Tk i S 2liE sh ik 2 1 s
PRI MBI LR ), 5830 2 AR 2 AEAS R B AT Rt v K AE I T, AT sl
KACLIEIN T 2 ARGEIRET K 2 (b2) fion. FEFIRAIERE I T 2wl 2 (o) Br
AN: I S PRS0 BB B e il 2% tH SRR A AR B 2 (e 1) P s A A ol 4 SR MR fl et v il
TER ¥R PTG g U T BRI AL 2 (e2) B BRI RS B LT
T KT8 RN L PR R AT B 2 (3D, L3RI FER AR i 2 (cd) Fr
No LATH”EIEBERVANRE o], Hom T T ZmE 2 (d) Fion: F 2 b e i i 1
£ H SRR AR A R G BT 2 (1D 3 FH A4 PR Tt FEURAE S B b AT 4t F K A8 Tt < TH
EERIBER S ALan i 2 (d2), BRI b8 b B e LBt AT e vk A8 e % in T B AL 2
MdnE i 2 (d3), ITIRASHIFEFIEE I 2 (d4) s,

WA 3 Fion, AR AIRE R R AR EAR: PRI Z RS g 48
TEF . BERIE G BT A MR G AR PSR KRS TR AU
PIREL— 8 SV ISR G BOVIM T H T SE B RS iR ) B B AR s B, R/
WEFH Tt — 52 FE 7 SR B UM AR E T b BIBGR s v RGH T He it — 8 Fk 77044
B FI T A7t R B R VU4

WE 4 Fim, RN KR E RO R s R R o AR SR B Ve O 7
N KRR N BURIB R YRR, R AR RS BN A e 5 DA K ) B oK PR — 2
SWARIE 4G R MG E)E I 6, BHERE R s B brfr Bkl 4(b1)
Fins S ARG RS (S, WA ERET e 1) e SRR UG 0 1 4 (c1)s SOt
IR 8 B AR B B 4 (dD fioR. 2 BRI FEFI R R e AR Romomg i
PR B 2 IR EEACBE AR R N, R il T #ia ) B sl DA B B oK i
PEH s EWUA K 4 (a2) Pross FIHIEEIEARIET &, 5 2 i B AL B S TR et

5



10

15

20

25

30

WO 2020/155728 PCT/CN2019/115756

ARk HAE B AR B W 4 (b2) Prox; R RGHBIEVR, 152 DR
BRAT R 1A R B 20, R R A BRI I OB W 1 4 (e2)5 s BB RORE AL 2 AR
EafE Bbrhr B L 4 (d2) Prow.

MR S H I S 91 2 1 A LR AR N T R e S KR B B AR OO 0%, iR R AR B
EAARAR MR ACRF PRI SR BUGRR AD, BfEfE . BT eEERE, RHEREMEERN
TANEREL, Rl A E 2 00 (R, AOCRATRIE & il v K ARG A =
117 HL AT AR T % SR B, bl S 4 i ) % R B2 R 5

LR 2 TR B Pl R AR A FR T S 091 72 180 P KPR L R ol A 2 AR R A RO 2
Ho

K5 DM A R — AN SEHE G Y HL KA TR S SR AR B R R AR 3 B A R =
K.

w5 PR, RGN TR AR AR R ERUR R 2 B AR e miRe . #
BRE . ARG LN

Horpr, iR R IR TR AR BRI, s i R e R AR AT I a1z 30
R A < o AR A0 2 2 1 FF) 235 KR P 1 sl R BB 8 VR B P FRO R i B e 4 < SR AR 1 11
mEe .

Moz B A T i am <e AR AT SRR 4% 5 21 75 2 R 7 B

ARG T RO,

WAL, WG IO S RGOSR, ATl Ve R < R B R B ey
[A W L A AT T A7 ) SAAS R AR T 7 B R A A

LK AEIN e 26 7R B 8 A Bl R0 6 A0 P e < AR B 2R 7R I R H 3T
BUREAR R0, BAT1Re . RIS, RGUNAMREL A

BE— b, FEAFTER - ASERE G, 38 SR A R KN T A LR A S
AN EARBEEAT, AR e R AR T R RO, SRAFE A SRS PRI AR B2 R B
i < ARt o

BB, ARG S S e R AR O miss N A BT
e, BRI — A ERZATTREIES).

B, AR AN, I A R R BAR . R SR AR
J7 AR AR A VRS 1) I 5 PSRN 1) PR — A B2 A SR SR SR B R AR KD

B, AEARHTER AN S, S Y T R U S ok P R TR R
AR N o

UL IS, AR K AL L R 2% A SR B B A R 3 S e 91 P e B

6



10

15

20

25

30

WO 2020/155728 PCT/CN2019/115756

EHTZ LRI A E, e AR

PR A R 33 SERE] 32 L 0 KA LR G SR R T B R R 2 L, s A RS B
R RACRFEROR SRS BURGR AD, BRAEMESE . T e s, RAGEMEHEAR
HERET, AR A R R IR, ADURATRIE & I K AR AP
117 HL AT AR T % SR B, bl S 4 i ) % R B2 R 5

FEARRF T, FEEPR R, RIEPO7. “GEr. “BEEe, “KmE7. <R,
Y N e N N N R -9 = Y/ G SN/ N il - N/ NN
V1L 2 N Y N 1] T N T N - ST = = N DR VA AV S W B NS TN ]
TR E R FR, DU TR T R A G MR RO, 10 AN 375 B 75 T 415 1O 25 L B
TeF L ATRA R E T AL LR 2 7 BEA G AT ERAE, A EAS BE EER g A R A PR A o

BeAh, ARIE<SH— <5 TR B R, 1A ARy 67 B s A 2R
B fE DI R R I BRI SR . Bk, BREAA S 5 7RI R AR EUE
TR E D ML . AR RE T, 2 ADNE SGEEDPA, By, =
AR, BRAR DA IR AR IR E .

FEAHIET, BRAESASIE MR E, RE, Mg, B, «mE%AR
VBRI SCERAE, B, n DL e R, ] DU RIPRE RS, BOS R R R
B, B UL, v LR EAE, ] DUE I b AR, n PR T
PFAFRFEE BT T F A AR OCR, BRAR 53 A AR E - X T ARG Bl BoR
NGRS, AT LGRS BARTE DU AR L3R ARTEAEAS H R o 1 2R

FEAHIE T, BRARSATBAMEMRE, 2R a s 4k « BB Rl Bl
S5 ANSE TURPAE ELER PR, BOES - NTER TRRARIE S o A B R R . i HL, S
{115 S S (T Nl iy |l o1 R TIP o et 1 5 S (| 81 SO s ) s O 'S
N E N k(150 G 1731 e SR (| S et 1€ 3 (1 Al NNl N Ll N1
Al LAAE B R AR AE B R AR AR R O BURE R UT, BAX SRR SRR KO i N T
FFAIE

ARV PR, SHEREADLREH < LLSLHEH. m=B . < BARRB.
B SR A N TR AR A S SE ] BUR B T I R ARRRE . S5 MOREGE S R
B TARRE R ED AL BRI . ARV, X ERARIE MR EVERIE A BT
BEXT A R A SE R BRG] miH, SRR RARRRIE . S50, ORI ECE R s Rl AR —
DB LRI BRI LA TER T NG Ao AN, EAM TR ERIE T, AU
AR G R LR A U 45 H J8 3 (18 AN [R) S0 51 B0 91 A B AS () SE Tt B 9] AR RS T EAT 45 65
M5



WO 2020/155728 PCT/CN2019/115756

SR Tl E R HURTRER 1 A B (O SERt], T BAERAR IS, L3R sei 2Bl v ,
ANBEFRSF RS A HAR (R, AU I BN A 7 v Y R] RU _E 3 st 41
BATARA S B0 B AR,



10

15

20

25

30

WO 2020/155728 PCT/CN2019/115756

BRI EER A5

Lo — R AR LR A AR R AR RO i, AR ARE T, BARUN PR

P T8 <5 SR AR BT i AN RR R AR MU b, BT P Ik A < SR AR BT K- T g3l A
FH P S8 felc A4 <o e R MU B T (100 23 KRR I 1 S B B i A e AR B b F S 81 Pl el
EEIRET M EE I

M R ERE P TRl 4 < R B R P S R i o 3l 1) s 2 s VR T

IOV P TRl 2 < SRR T (10 i T 1 R AT T AT AR, R P S R T B 7
IR A L

2+ MRIEBCRIEER 1 ik i s K AE I L AR KR B ol i, R T

o AR Rl A R K AR TN ) g R K S O AR, R PR o < Jm 4R £
R IRORIES,  FRAFBAT SRR R SR B 2 MR B A7 1) P iR e <6 S AR B -

3. MRAEBURIER 1 BTk i) i K AE TN L R o KR ST BRA R o i, FURrEAE T

BT i an 4 B RE AP T s sl A e s Hia s BesE . s i— s AT
B3,

4. MRIEBOREER 1 ik i s K AE I T R KR B ol ik, FRrEAE T

LR PR A AR B SRRV L SN IR AR SR VR 1 YR R AT
I T o ) — AN B2 A SR i A2 S B I i K0 o

S5 MRAEBUNZER 1 Birid (8 B KB L S SR KR AR o T ik, A T
O A AT AR ) AR s g oA U R TP TR G P R R/

6 M HLKAEIN LA R R IR M OB A B, R iE A T, B4

WM R, M TR, W 5w ok g & B IR E 1KY 7 iz 3,
I FH I i 4 < T AR 5 2 1 P10 24 KR 1 1 80 R R Tt A5 4 A VR A o P 0B 1) Pk el
< SRR BT M BE I

Mo B, H T2 i G < J SR BT AN BT SR i 4 5 38 7 2 R Az

R Rg, HTRIVIE,

WG, PR AR M ORI S R VR R Gri Sk, A Tl i A e R
SR (X356 12 7 1] W L A AT T A7 B RARS, R TR RO R TR 5 2 R A A

7. MRAEBURIER 6 Pk i) i K AETIN L Ao KR T BRA R o A B, FRrIEAE T

o AR Rl A R K AR TN ) g R K S O AR, R PR o < Jm 4R £
R IRORIES,  FRAFBAT SRR R SR B 2 MR B A7 1) P iR e <6 S AR B -

8 MRAEBUHELR 6 Firid (i HL KAEIN LI SR AR AR o 2 B, A T

9



WO 2020/155728 PCT/CN2019/115756

BTk T 4 JE 3R e K g sl i A WG el Baih i— s A
B3,

O MAEBUAIER 6 Prad i) i KAETIN L Ao KR AT BRA R RO A B, FURFIEAE T

LR PR A AR B SRRV L SN IR AR SR VR 1 YR R AT
I T o ) — AN B2 A SR i A2 S B I i K0 o

10 MR ZER 6 FIrid (9 HL K AL TN A 2R IR B R AR iR 3 L, R ARAE T
O A AT AR ) AR s g oA U R TP TR G P R R/

10



WO 2020/155728

PCT/CN2019/115756

Rt & R AR AN R (e i, I8 I e e AR 17K
Jirias), BRI e SR B R T SRR PR E SRR Rr i 1
A B TR 2 < Jes PR O (B L

5101

“\

ML B R A B R PR

/8102
OB % ) 21 75 B R AL

S U < TR BT 1) b 0 7]

TR B R A L

YR R |

K1

FFEaAR

VR T
oy

el

PEES ' (a3

K 2

1/3




PCT/CN2019/115756

WO 2020/155728

i
¥
1
i
i
'
i
&

i

,,\M

%
%

2/3



PCT/CN2019/115756

WO 2020/155728

B 4

e

e

7

COTERERIOT OE SO X6 S0 NE 50 N0 00 08 K0 20 K0 D07 K00 000 00 W0 08

B
e ¥

R

P
“
K
2
K
2
K
k1

]
7
b
E

Z
Z
g

G 000 00 DO S S0 00 3 108 2 Q\\\\

s,

s b s b bi b bs r00

S

o

OO0 G0 N0 O3 0T AN B N

A0 AT DTN N

N 00 A N0 A N 200 O 300

EEgESs

LSRN

ks

3/3



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/115756

A. CLASSIFICATION OF SUBJECT MATTER
GO1N 1/00(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)

GO1IN; B81C; B23H; BO1L

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)

CNPAT, CNKI, EPODOC, WPL &k, ¥ Tt Z5R7K, 2555, WAk, 1B1E00, TR, IREE, BlEt, TR0, DU, B0,
7K, =, W, 47 H, eject+, micro, liquid, fluid, probe, gas, air, drop+, spark, blow+.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 109865904 A (TSINGHUA UNIVERSITY) 11 June 2019 (2019-06-11) 1-10
claims 1-10
Y CN 104492508 A (ZHEJIANG UNIVERSITY) 08 April 2015 (2015-04-08) 1-10

description, paragraphs [0006]-[0043], and figures 1-5

Y CN 1576838 A (SHIMADZU CORPORATION) 09 February 2005 (2005-02-09) 1-10
description, specific embodiment, and figures 1-3

A JP 2005017226 A (SHIMADZU CORPORATION) 20 January 2005 (2005-01-20) 1-10
entire document

A CN 101799486 A (KING YUAN ELECTRONICS CO., L.TD.) 11 August 2010 (2010-08-11) 1-10
entire document

A CN 106568982 A (ZHEJIANG UNIVERSITY) 19 April 2017 (2017-04-19) 1-10
entire document

A JP 2002286736 A (CANON K. K.) 03 October 2002 (2002-10-03) 1-10
entire document

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

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (a§ specified) ) o considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination

means being obvious to a person skilled in the art
«p>» document published prior to the international filing date but later than . &

e ] document member of the same patent famil;
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report

10 January 2020 03 February 2020

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao 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.

PCT/CN2019/115756

C.

DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

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

A

CN 208109479 U (HUNAN LEZHUN ZHIXIN BIOTECHNOLOGY CO., LTD.) 16
November 2018 (2018-11-16)
entire document

1-10

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




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2019/115756
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 109865904 A 11 June 2019 None
CN 104492508 A 08 April 2015 CN 104492508 B 24 August 2016
CN 1576838 A 09 February 2005 us 2005006291 Al 13 January 2005
us 7169299 B2 30 January 2007
JP 4174599 B2 05 November 2008
JP 2005030969 A 03 February 2005
CN 100403025 C 16 July 2008
JP 2005017226 A 20 January 2005 None
CN 101799486 A 11 August 2010 None
CN 106568982 A 19 April 2017 CN 106568982 B 29 May 2018
JP 2002286736 A 03 October 2002 None
CN 208109479 U 16 November 2018 None

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



EFrRRRE Il P iR 5
PCT/CN2019/115756

A ESIRbaES
GOIN 1/00(2006.01) i

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

B. AENTbE

T2 A AR PR BE SRR (PR » R ARG M) 2K5)
GOIN; B81C; B23H; BOIL

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 )

CNPAT, CNKI, EPODOC, WPT :#%3%, & E#, =07, 2258, Wbk, 16K, wokde, HED, e, W, R, BUR,
K, =, W, 5, eject+ micro, liquid, fluid, probe, gas, air, drop+, spark, blow+.

C. AR

% A* SISO, MR, JSREARSCETE SRR sk
PX CN 109865904 A (EHeKk22) 20194F 68 11H (2019- 06 - 11) 1-10
B ER1-10
Y CN 104492508 A (VT K=%) 20154 45 8H (2015 - 04 - 08) 1-10
IR 5E6-438%, KE1-5
Y CN 1576838 A (Bt etk BiEEIfERT) 20054F 23 9H (2005 - 02 - 09) 1-10
1B P Bk sy a4, -3
A JP 2005017226 A (SHIMADZU CORP.) 20054 1H 20H (2005 - 01 - 20) 1-10
e
A CN 101799486 A (HILHFRASAEAF) 20104 87 11H (2010 - 08 - 11) 1-10
e
A CN 106568982 A (HfyT K= 20174 48 19H (2017 - 04 - 19) 1-10
e
A JP 2002286736 A (CANON K.K.) 20024 10H 3H (2002 - 10 - 03) 1-10
e
[V ]34 scpbreckms o b TR R
x5 FISCHER R, wpr FEEIEHEER 2 AT, 5 EIE AL, (H ) T AR
“nr Y AR RR T I A — RS F SO R A) 2 IR R B I TE o
“g” EE%$%E%%%&ZE®E%E%$%&%% X GHESHIH, BERERTE, URERRPHZATR
LY AT BRI A TSR R BRSO, B S — RS F S pman Stk X
x B “Y’#Uﬁ%miﬁ 3% R — R R A ST S I
E%E?ﬁ%%mﬁ%l LA b mkE it o RSOl Cn LA Wimkaty, U oA BRESmEATAAcR
“07 WROSATF. . BB R A TR “”ﬁfﬁﬁ@‘f
«pr A 46 R i EER T BRI R (s A (S0 & BRI SOr
[l P 2 SERR 5 R 1 H #A Rt 22 R 5 1 25 H 3
20204E 1/ 10H 20204 25 3H
TSA/CN¥) 4 %5 R 25+ 41 ZRE R
o [ 2R 50 R AR (TSA/CN) s
o [ b 5T MR X 8 TR L6 5 100088
£E5S (86-10)62019451 1551 86-10-53961168

PCT/1SA/210 3 (58271) (20154E1 1)



Efrte RS Er g S
PCT/CN2019/115756
c. R
H A SIHEZCM, BER, JREMHCETE AR AR Bk
A CN 208109479 U (HIFERES DAEYREB MR AR) 2018F 117 16H (2018 - 11 - 1-10
IB)ﬁ;jC

PCT/1SA/210 3 (58271) (20154E1 1)




Bl H S
XTREERNESR PCT/CN2019/115756
Wit 4 8 0 B RS el Gl el
CN 109865904 20194F 68 11H T
CN 104492508 20154 4H 8H CN 104492508 B 20164F 8H 24H
CN 1576838 20054 2H 9H us 2005006291 Al 20054F 18 13H
us 7169299 B2 20074 18 30H
JP 4174599 B2 20084 11H 5H
JP 2005030969 A 20054 2H 3H
CN 100403025 C 20084 7H 16H
JP 2005017226 A 20054 18 20H T
CN 101799486 A 20104F 8H 11H T
CN 106568982 A 20174F 48 19H CN 106568982 B 20184 58 29H
JP 2002286736 A 20024 108 3H T
CN 208109479 U 20184 117 16H T

PCT/1SA/210 R (FMIREFMM) (201551 )




	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 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report

