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(57) Abstract: Provided is an ultrasonic electronic cigarete frequency tracking method. The method comprises: A. an ultrasonic at-
omization piece starting to operate; B. selecting an oscillation frequency interval of the ultrasonic atomization piece as a frequency
scanning interval according to an inherent frequency characteristic of the ultrasonic atomization piece, selecting N frequency points
from the frequency scanning interval, controlling the ultrasonic atomization piece to operate a the N frequency points, obtaining the
maximum current value Imax and the minimum current value Imin when the ultrasonic atomization piece operates at the N frequency
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points, and obtaining an operating frequency fimax corresponding to the maximum current value Imax; C. controlling the ultrasonic

atomization piece to operate at afrequency f(track) = fimax + Af, D .detecting an operating current | of the ultrasonic atomization piece,
if Imin < | < Imax, skipping to step C, and if not, updating fimax to be the original fimax added to Af, and skipping to step E;
E . if the value of the updated fimax is within the frequency scanning interval, skipping to step C, and if not, skipping b step F; and
F . controlling the ultrasonic atomization piece to operate at the frequency fimax, and skipping © step D.By means of the method,

accurate frequency tracking of an ultrasonic atomization piece can be realized, the atomization efficiency is high, the vapor amount is
great and stable, and the user experience is good.

GNNREE : " TEFEERTREFNRAZE , 8 ABFEILAFABRIE BRERERBFELCLIFNERMRE
BHEERNEFELLANEZSAEIXAENAEAERA , EREAHRXEARNEBRNMNAER S, B4 EBS
ELCAIETFNANFAER  REBFELCAENNAERIETHNRE RN EFREImax . &/ BFK EImin , &
HERXRBREMax XN BT EHEfimax, CEHEFEILFR UM LB = fimaxtAf THE  DRMVEBEFE
AOIAEER, Bimin<I<Imax, WP EEC; T , F Ffimax H Kfimax MAf, B ZTE;, EEEFS
Wfimax BEEMEFABXAR, UKEEC, FU , WEEF, FEHBFEAE UM Efimax T , =
D, Z A ZHBIABFELFINBELAEN SR EE  FEEXAARE  AFGKRT.



WO 2019/238062 PCT/CN2019/090891

—MHEBEFRBFREME &

ARG
ARXRBEARTEFREFRERGAE KPR THEFREFREMB %,
=R AR

NENBEFRBETFREHNFEZ BERVEFFTLAFNIEER RAERH
RAUNBHEARBR RHERUZEAXAERINNBEFETILARZMERER
REMERRFHBEETLR I,

EXREAP BHTEFBELRFEIFIBRBANBREMERETIHTLN ,
AMRNINEERAERF-—ERBEFELFININGEME  SREMTERH |
RESIBENTLHAR, HEHIBEPBINFREMETHEEIINZEMERN
BEEALRFHNRAZTER BAVNBFELFINAEATE )N FMURAFEREAITIRSH
RMEETRE  RAF@RBRE.

XBAAR

REEARAD FAARMNNRNSEXERANENEFZTLRRZARENSE
RZME EMBRTAR BLYRE. XAXFAVENET XN LRAFTH
AHNTE RBRHE-—TEFSKREFREHNFZE  EBXIBHEEM  FLIRS
MEEXRERE  ABAFHERHF.

NBEREBRERBE K XXBAFRRXRAORERET R

—MEBEFRETHREBHMEE K S

SHRABFEILARTHRIE;

HERARESEUTHR :

SR BEBEBFEAMFIFNEENREBHENBEFZT/LAF NERFMER XEE
AMEBAFBXE fmin, fmax, EZMEABXEALEER N MAEQ , ZHE
FEALARDPANIETENAMGRS KRHBEFEILAFEZNAMRRIIENEN
EAXEREIMX, HRPBEBRE Imn  HFEEFXERE IMXNEHWEFELAB
T *E fimax ;

SHRCRHEABFELE UMEE =fimax+ Af T HAPA HIZEENS B
g ;

SHEDRMVEFBHCAFWIEBRI & IMmnzIsimax MR EZESE C;
AN, BF#H fimax 7R fimax i Af |, Bk ZES R E;

SREFEFEN fimx EEMEAFXE fmin, fmax |7, Bk ES
BRC AN BEESRF;

SRE Z2HBEEAUEE fimx T BKEZELSRD

de
B

i



WO 2019/238062 PCT/CN2019/090891

ESRB-SRFEE- ISR BEFFLAFLINE NWEBEFRBTF
HMEMSRLE R,

BTHRHLELREE BFREFTHEHSBSEI " ARERTLRAEHIRE. AKX H
BESRLUMER. MBLANER #HTELXBAREM MAMESEFTE
WMIEMEXINIMELRENE XTABHEEN BFFLAFTLHIERS A
FEEXAERE O AFGKRF.

ER—RGeEFRX O FERAHERXE fmn, fmax v (2sMHZ , 32MHZ

ER—HEESFX L NHBWEREBBEHN 10~80 .

ER—MEESFX , NWEREEBEHN 35~45 .

ER—FREESKX , Af HERETE BN 3KHZ ~ 8 KHZ,

ER—FREESKX , Af HEREE BN 5KHZ ~ 6 KHZ,

ERA-—HEEFR RS RBERBFELLAFRIEEH I~-5MSHE &Ko

ERBEFEAMAL FEXPARBIXABEFFTILRIFNBEEER FHXRST 6 A
FEEXAERE O AFGKRF.

B 135 A
BAINBEBMAAAM BN R OFAE- AR B4 B
ENLEN Y

BERBFREMFE  SEATSR :

SRABFEIARFHBIE,

SR BEREBFEAFNEEMERRHEERNBEFTL A NRSME X @HE
AMEAFHKE fmin, fmax; EZMEABXBEAER NMRRQ , 268
FEEALRAPAIETFENAIAAE] KRHBFBLAEZNAIARARIIEND
BABEREIMX, BDPEFRE IMN  FEFAXERE IMXNEHNEFELLB
T % 5 £ fimax,

BEHAFERXE fmin, fmax v (2sMHZ , 32MHZ 1

NH®EBRESER®ESR 1080, N WHREZEER LN 3545

Af WERESB B 3KHZ ~ 8 KHZ, Af WERESE B E (Lt 5KHZ ~ 6
KHZ

AL BRBERBFEBELAABRIEEMN I~-5SMSHTE K

MEIRR O ESRBHAMKMES SRR IENFARERENNNT
—ERERBINENERERE. NEB1HATUEE , AME HHHE fimax #
RANEBLRRLEBRHFNREXRS,

SR CREBFEAF UHEEL =fimax+Af T4 HAPAF FRENS
f# .



WO 2019/238062 PCT/CN2019/090891

SHEDRMUBFEELAHIFBRR| & IMmnzI<Imax W% ES K C;
BN, B# fimax 7R fimax i Af |, Bk ES R E,

SREZEEFEN fimx EEMFABEXE fmin, fmax 1, WBEES
BC &l BREESRF,

SREZHBFETLR UM fimax TH L BEESE D,

ESRB-SRFEE-IMSTRP HFEFELAFFLEIAE WEFKBF
WEHRIELE R,

BEREFRSEI - RARENTLREHNIRE. A XABRFEERL N M
BR. ARENER #TELZBREN MMESEFTHLRFNI MR
THELRENER XUBHEEHR BEFEELAZTLARS BFTEREBRE
RrP&®iF.

LTHEEMBENARANIBHRT THLE BEREAXAXFTRRT LR
MEAXEA LEANEAIEAANNERELEN MARRBRREN , KA
BHNEBRARARERAANBSE T T ETRERAAR ENNMNERFARL B
BEBRT EAHHRZERX XEHYETARANRFEEHZ A,



WO 2019/238062 PCT/CN2019/090891

N AN E R B

1. —HEFRBEFRESRSE L BE

SHRABFELAFHRIE

HBMAEET ESEUATIR :

SR BEEBFEAFNEEMREHENBEFTL A NRSME X BHE
RMEAFHKXE fmin, fmax; EZMEABXBAER N MR, 268
FEEALRPAIETFENAIAARER] KRHBFBLLAEZNAIARARIIFEND
BERXBEREIMX. HEPERE IMnN , RESEXERE IMXNEHNBEETLA B
T #5M % fimax ;

SHECEABFSELE UHMEE =fimax+ Af T HPA HEENS#
= ;

SEDRAVBFELANWIFER] & ImMnzI<Imax M EEZES KR C;
EN , Ex5 fimax AR fimax tn Af , Bk ES R E;

SREZEEFEN fimxX EEMEAHKE fmn, fmaxm , MIREES
BC AN, BHHEESEF,

SHREF Z2HBFFAUMEfimxITH K BHEESE D,

ESRB-SRFEE- ISR ZEFBLAFLEIE NEFRBTF
HMEMSRBLE R,

2.ORFER 1FRANBEREBFHREM A E HEBAEET MEAHFKX
B fmin, fmax 8 (23MHZ , 32MHZ }

S.HMMAMER 1A MBFREFREEMSE  EBEET N HWRES
B 10~80,

4. MIRFERSFANBEREBFHREMAEE  HEBAEETFT NHORESE
B R 35~45 ,

5 MMAER 1FAMNEFRBFRERMEE  EBEET , A WIREST
B X 3KHZ ~ 8 KHZ,

6. MMAERSFHANEFRBFRETMAEE  EBEET , A WIREST
B % 5KHZ ~ 6 KHZ,

7.MRFER VRN BERETFHEBMAEE  HEBAEET FMASE B
ERFEBLLAFBRIEED I~-5mMSHE K.



WO 2019/238062 PCT/CN2019/090891

Eﬁﬁl/\

- ”\ﬂm\

Imin — —t

imax 3.2
2.3 g % t/Mhe

K1

11



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/090891

A. CLASSIFICATION OF SUBJECT MATTER
A24F 47/00(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)
A24F 47

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)

CNKI, CNTXT, YEN: % F % $fFE 8% ultrasonic, ultrasound, atomiz+, vapor+, control+, frequency, current

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

Y CN 207383536 U (CHINA TOBACCO HUNAN INDUSTRIAL CO., LTD.) 22 May 2018 1-7
(2018-05-22)
description, paragraphs 2 and 3

Y CN 105772312 A (SHENZHEN SHANG JIN ELECTRONIC SCIENCE AND 1-7
TECHNOLOGY CO., LTD.) 20 July 2016 (2016-07-20)
description, paragraphs 25-37

Y CN 207179901 U (SHANGHAI ULAN TECHNOLOGY CO., LTD.) 03 April 2018 1-7
(2018-04-03)
description, paragraphs 16-18

A CN 105763098 A (HEALTH & LIFE CO., LTD.) 13 July 2016 (2016-07-13) 1-7
entire document

A CN 207020508 U (CHINA TOBACCO HUNAN INDUSTRIAL CO., LTD.) 16 February 2018 1-7
(2018-02-16)
entire document

A CN 105661649 A (SHENZHEN FIRSTUNION TECHNOLOGY CO., LTD.) 15 June 2016 1-7
(2016-06-15)
entire document

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

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
«“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art

means

«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 oy
cited to establish the publication date of another citation or other
special reason (as specified)

& 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

16 August 2019 30 August 2019

Name and mailing address of the [SA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

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.

PCT/CN2019/090891
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 2001069963 A (FUSHIMLI, S.) 21 March 2001 (2001-03-21) 1-7
entire document

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




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2019/090891

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
CN 207383536 U 22 May 2018 None
CN 105772312 A 20 July 2016 None
CN 207179901 U 03 April 2018 None
CN 105763098 A 13 July 2016 None
CN 207020508 U 16 February 2018 None
CN 105661649 A 15 June 2016 None
JP 2001069963 A 21 March 2001 None

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




EGFK RRE B RS
PCT/CN2019/090891
A. EX D
A24F 47/00 (2006. 01) i
BERERFRER 2% (IPC) RERANERERS XM IPCHRM £ %
B. B R E
RENBEREXBR (FHIXREMND %X 2)
A24F 47
QEERZFBPNBRBEREIRUA DR Z IR
EEGRZNSANSTHREE BRENSH NEANRRA (MEA) )
CNKI, CNTXT VEN B & , Bt , # & , 50 #F , #i , ultrasonic, ultrasound, atomiz+, vapor+, control+, fre —
quency, current
c. S
% AU SR, DER, FRIEMHKEE PRI
Y CN 207383536 U (HEH T ERRFAEAE) 20184F 5H 22H (2018 - 05 - 22) 1-7
PR sH2-3 B
Y CN 105772312 A GEIITT Mt FRIFERAT) 20164 78 20H (2016 - 07 - 20) 1-7
15 B P 5 25-37 B
Y CN 207179901 U (¥R ZRIFHERAF) 20184 48 3H (2018 - 04 - 03) 1-7
1 BE 5 16-18F%
A CN 105763098 A (SiEAERFERHBHIRAF) 20164 7H 130 (2016 - 07 - 13) 1-7
=0
A CN 207020508 U (HEgH R TALERFAEAE) 20184F 2H 16H (2018 - 02 - 16) 1-7
=0
A CN 105661649 A (GEITT & TRIEER AT 20164 63 15H (2016 - 06 - 15) 1-7
=0
A JP 2001069963 A (FUSHIMI S) 20014F 33 21H (2001 - 03 - 21) 1-7
=0

[Jesxracewsmanu.

P Ak AETEGHEABRFAERORER BOH

nEKR %R MG
« B CH A R, T R SR E e AT, 5 R, (5 T A
oV I i Somn T b s R I TEE P
wnr PRSI 5 T I B — GRS ik - \
wyr 4EE 3 R E £1Z S 3 AN
wpr e EREE SRR B AT A R S A X S R LR R, WERRRI R
wLr TR A R S, S — R R Y BSOS R — I R O
b %iﬁg%gﬁﬁggggﬁégﬁgﬁﬁgéyﬁﬂﬁﬁﬁ ;;ﬁggﬁgﬁﬁﬁﬁkkﬁﬁﬁﬁ%%ﬁuﬁkﬁﬁmﬁ
IE
“07 WROKAT. HAE. RREEA TR RSO “o” FBEAECT

IRl B iz 2R S o e A ) H 341
20194 8H 16H

V] oz B4 5 M 2 1 341
20194 8H 30H

TSA/CNF 4 R FITHE 25 sth bk

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

fEH 5 (86-10)62019451

s

BE R
TR

Hig 53 86-(010) -62085649

% PCT/SA210 (8 2W) (2015 F 1A)




ElFRE o

RTRREHIMER PCT/CN2019/090891

Wi 1 S RS el kL el
CN 207383536 U 20184 5H 22H T
CN 105772312 A 20164 7H 20H T
CN 207179901 U 20184 4H 3H T
CN 105763098 A 20164 7H 13H T
CN 207020508 U 20184 2H 16H T
CN 105661649 A 20164F 68 15H T
JP 2001069963 A 20014F 38 21H T

& PCT/ISA210 (F% % % M#H ) (2015818 )




	abstract
	description
	claims
	drawings
	wo-search-report
	wo-search-report

