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PCT/ CN2005001390 An integrated ul trasound therapy

1

ransducer assenbly FIELD OF THE | NVENTI ON Thi s

invention relates to a conponent of ultrasound t REFEHRPIS001390

5 equipnent. In particular this invention relates to a

t

ransducer assenbly of ultrasound therapy equi pnment.

BACKGROUNA rOin tEigiEat éd/EiNHaShiundl therapyctriamsdaicer assembly
appl i cations of ultrasound therapy equipnent, it is
10 urgent to require mnimzing the volune and wei ght

R DEIARIRAENTIEN “and tne “wel gt and vol ume of

each
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assenbl y. Tﬁe exi sting ultrasound t herapy transducers
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anplifying nodule is connected to the therapy

aleguipmentl Imphitjeuler thisnthvieingiomereélateAstos hdanmsdudehemssembly

igures, the govver 15 anplifying nodule 1 of the
xatgtltnagownd therspydeqHPmanf- equi pnent is install
eparately fromthe therapy transducer 5 and the gl IIHHM

[kl
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r ansnipSflieP Bliaichlr fsplsd e htudirasguald fthegdpyt equipment, it is
nstalling the power 20 anplifying nodule 1 and the
hegenpy t¢ reqsuecaininizéparthe siolumek esd twieight of the equipment,
i.gh-frequency and_hi gh-power, el ectric_sjignals.to be
AnAGing cthe overall wieeshippnd, Yekumeepf sthey cayiprest and the

rs ofthe,cabhle 3 are .sglect
Brspudl St Bt famen. vt o

elealdRTBINREEMBIY! IMHd QRi 410880 R HNerapy transducers are

Installing the therapy transducer and the Bomer
arghlowfry imgFigueeilleand dfiguas €. yAsrskesvit ive these dipnired, the power
therap¥_eqU|pnent have a big size and each conponent

!

- beampld

ngemoskder hiafl the syatiinggiltfasownd ifesapyteqpipment is

PO S SHEL Sk LID 2510 PEORRR e ang. she power
tsggﬁaﬁgr}ghgaﬂngcgdéggi ﬁaESnﬂéétfeﬁr ﬁ{];thg 'ngﬁtré’f)il | Ransfucer 5 through

e consi stenc

| Na®1& RanaEghithi dtur®wibRtahbid8ize is heavy and it makes the signal

transmission and resistance matching difficult. Installing the power
amplifying module 1 and the therapy transducer 5 separately makes the
high-frequency and high-power electric signals to be transmitted to the
therapy transducer 5 by cable 3. If the parameters of the cable 3 are
selected inappropriately or the cable 3 is too long, the bad
electromagnetic pollution would be brought.

Installing the therapy transducer and the power amplifying module
separately makes the ultrasound therapy equipment have a big size and
each component be installed separately. Such designs bring a lot of
problems on engineering designs. Because the resistance and acoustic
emission efficiency of each therapy transducer are different, installing

separately makes the consistency and interchangeability of both the
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1 PCT/ CN2005001390 therapy transducer and the power

anplifying nodule nore difficult to be sol ved.
SUMVARY OF THE | NVENTLON - 5_An object of the preosB8RT/CN2005001350

invention is to solve the above-nentioned problens on
installing the therapy transducer separately fromthe
paoherapyatmahsdycergand dhkepawer tampli fiingemadulenmegpeadgdicult to
ultrasound therapy transducer assenbly accordingly to
oPersdwedt he short com ngs of separate installation of

the therapy transducer fromthe power 10 anplifying

nodul e, to inprove the resistance matchi ng between the

SURMBLARY OB 4GB INVENTeopever anpl i fying nodul e,
and the consistency and interchangeability of

el ect rAnespjeti of thenpatsditlinvgntioand tosolveithe abovhenentioned
t her apy equi pnent. The ﬁ_{éesent i nvention provides an
i preprame @nuinstalbingnine Herapy transducensenaretelydsamiiie power

It includes a pi.ezoelectric transducer t enerate

¢ RSB aE: PiRBRaend G et dd L B Rar i gfalbind. therapy
pi rj i Y |d VinRg loni
APRRLEEL Mo MeS Rty PRt TBh] Y080 Boflefuings of
t kepaauer iasplliationgofodké € thexdplyhetrphsharecront the power
transducer are installed within the enclosure of the

t henplpfyingamsthdes to2imprevedher resagthney i mgtohingl betyagen the
be,instal|ed at the back, side. of i ezoel ectri
trtaﬁgada_ycevaa_ﬁ@uﬁr j an oéla?edvoa‘feropia‘gef@% amodule, and  the
ac [ (=Y ' . T
Sl A PR RSRuT SPkAfmbnstis compatiity

argld {oy i HADAUHR ﬂtﬁr%ﬁ}dﬁhﬁﬂbrﬁéﬁﬁd y to the enclosure
of the therapy transducer assenbly and accordingly

t he enthespresenf ihhent2dn iprovgded ad idtegegtydt vHrasdundr therapy
assenbly is used as the radiating board of the power
arpansdycey assermbdy-. I pralydee a picageledirichtrapsducergto generate

fltﬂiepaprgla}iltfrallsoovl,vinci,sa fsﬁ{a{)‘gﬁ oets&ﬁ%]rt the piezoelectric transducer, a
power amplifying module to drive the piezoelectric transducer. Wherein
both the power amplifying module and the piezoelectric transducer are
installed within the enclosure of the therapy transducer.

The power amplifying module may be installed at the back side of
piezoelectric transducer and it is located at opposite side of acoustic
emitting surface of piezoelectric transducer. The radiating surface of the
power amplifying module is coupled closely to the enclosure of the
therapy transducer assembly and accordingly the enclosure of the
integrated therapy transducer assembly is used as the radiating board of
the power amplifying module.

A passage, in which the cooling fluid may flow, is formed between
the radiating surface of the power amplifying module and the piezoelectric
transducer, so that the circulating cooling fluid, which is flowed into the

enclosure of the therapy transducer can be used to cool the power

2



10

15

20

25

30

the radiating surface of the power anplifying nmodul e
-and the piezoelectric transducer, so that the
circulating cooling fluid which is flowed |nto FAEFCN05001390

encl osure of the therapy transducer can be used to

cool the power 2 PCT/CN2005001390 anplifying nodul e.
Thenpifysisg sexdulen of the power anplifying nodul e of

the integrated wultrasound therapy transducer assenbly

may bells crQasayeciinn Pk theipptveramplifying medple of themmtegrated

Rt RGeS bR R Al e i Gisgutar' and B adaptive
L g @ﬁ? ‘slﬁﬁ{)e % %ﬁ@’?hé‘réﬂ}ﬂrﬂﬁ@&%&?%ﬂc@@é ance
transforning conponents, such as high-frequency

tr ansfbhenpbweraa:mplifﬁmgémddhm oftthe intdpgateablitsafuridicherapy
integrated ultrasound therapy transducer assenbly
i neangdecenaspombly doelislesothe cesistagicectiphefagmingneomponents,

nor e 13_g.olhh r control cables. The piezoel.egtrjc

t PRk A ighasaugRey transformer, sepaettpr And iparSiaF- of

sel - 1HGUSLO1Y SGOCHRE! o Eofhfa! Hasdli1 AE0UIDHC transducer
eans emttli ng from prezoereciric ransaucer \ be

f agsefl PYnelt@estw e Poness cotdys diiecdogkitttdable and two or more
transducer may be the phased array transducer or 15

maothér edbmtrehtablesr ay transducer. The advant ages of the

i ntegrated ultrasound therapy transducer . assenbly of
the prEBepiezaplesiricoansdicer may adapt flay niezqelsefgisgcrystals or

the equi pnent .and. tg_decre its.. vol yne and .. ..
weE R oeusHE, BirlRe Hy CRetalcechio msonatip  bedmS emitting from
' ﬁﬁ@iée@é&ﬁ%ecré’r{%urcgijh?é Bé f&&?s%H't? acfcﬂ{b‘i'i@lenﬁﬁa' 12zl ng
t he consistent performances of the ultrasound therapy
eqieprpipzselectricgsanpydudec tinans banchergitiasgdt Aeray transducer or
ul trasound therapy equipnents have
i et plemagntpariayytransducer.
The advantages of the integrated ultrasound therapy transducer
assembly of the present invention are:
1. minimizing ultrasound therapy equipment and to decrease its
volume and weight;
2. reducing the electromagnetic interference and radiation greatly;
and
3. realizing the consistent performances of the ultrasound therapy
equipments in mass productions and making the ultrasound therapy

equipments have interchangeability.

BRIEF DESCRIPTION OF THE FIGURES
Fig. 1 is a schematic diagram of sections of existing ultrasound
therapy transducers to illustrate the installation relationships between the
transducer and the power amplifying module.

Fig. 2 is a schematic diagram of sections of existing ultrasound
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25 BRI EF DESCRI PTION OF THE FIGURES Fig. 1

s a
schemati c di agram of sections of existing ult

rasound
+ 1 RET/CN2005001390

T

rel ati onshi ps between the transducer and the power
an‘ﬁl ifying nodule. 30 Fig. 2 is a schematic diagram of
sdherapysraisdugesto diusitate dhoinstallBiorPEtatdhrsipo bes9een the

therapy transducer to illystrate the installation
réFao{’tsﬁBﬁ%‘? gﬁe?%éﬁa%@%"rgaﬁ’@dﬁgeer and the power

anmpl i fyi ng yoodul e. _H I Sy epat | [.Aagr t .
il ustiﬂgfe 3t h% i%stsgb%gfl ﬁgnsdlg%ﬁ%gi g%sﬂ?‘rl)ésj&%gt %n?{lﬁgllatwn

ulrbTaAdRthst Betvaedh thansidassin@Nfetdpy PRANMBAucé and the power
anplifying nodule. Fig. 4 is a schematic diagramto

i lamystifyang mddulenst al | ati on rel ati onshi ps between the
ul trasound t herapy transducer. and the power . .
anpl i figag 4rotful & sehematic; diagraane eyt tldugiratgr 4het dnstallation
illyustrate the installation 10 relationshi b
 netibRhs Ry REt 3he VidiontC ety PR ETur BECHR power
a%ﬁlﬁﬁjiﬂg ke. The nunbers in these figures are
explai ned”as below. 1 Power anplifying nodule 2
Cont r oFighodul & 3a CabhematicPidiagwinectas i dllusteateduther ibstallation
Therapy transducer enclosure 15 6 Acoustic lens 7
Powtationshipst Pehyeerndhe eultrasound therapyc érangdgegraeadi the power
boardl.él.Cool [ lﬁ fluid inlet 10 Cooling fluid outlet 12

i1 r‘rﬁgi“??/‘? §- nodul e out put cable 13 Radiator 20

DESCR 1L O ¥ THE [PREERED. ENBCOLNENT, 10 atot ef e

enbodi nent's the p n-are explalined as
bel oW | Power amplifying module 2 Control module 3 Cable

4 Piezoelectric transducer 5 Therapy transducef enclosure
6 Acoustic lens 7 Power amplifying module input interface
8 Separating board 9 Cooling fluid inlet

10 Cooling fluid outlet

12 Power amplifying module output cable 13 Radiator

DESCRIPTION OF THE PREFERRED EMBODIMENT

The preferred embodiments of the present invention are explained

as below:

Fig. 3 illustrates one embodiment of the present invention. The
assembly here includes power amplifying module 1, piezoelectric
transducer 4, enclosure 5, acoustic lens 6, power amplifying module
input interface 7, power amplifying module output cable 12 and radiator
13. The piezoelectric transducer 4 generating therapeutic ultrasound
waves and the acoustic lens 6 are adhered together using glue. The
acoustic lens 6 is installed on the therapy transducer enclosure 5. The

power amplifying module 1 is installed at the back side of the

4



10

15

20

25

30

Fig. 3 illustrates one enbodi nent of the present

i nvention. The assenbly here includes power
S, : . CT{CN2005001390

encl osure 5, acoustfc | ens 6, power anplifying noduie
input interface 7, power anplifying nodule output ]
c pitzvelectaivd traadducer 4 4ad iThe lpratedetteopposite side of acoustic

R R RN R
SO ol e BRI GBOR, S I SLBAGE OBrih” 6ShEPlcrary

1 tiansHiisdroén @dswe § Radhackrdingdy Ble thRap¢ transducer enclosure 5
PCT/ CN2005001390 pi ezoel ectric transducer 4 and it is

| ez asedlastho ppdisting txiadé offthapovstri ampkfyingimgdsler f.adere, the
of the piezoelectric transduycer 4. The radiatin .
shepbgenemted by m?wawmﬁiﬁm@g methle [ 1 gaé@iﬁfi dy radiator
cl,gsel y to,the thera transducer enclosure 5 and

ac,lgoarrmy El}leﬁ‘Péf fﬁ_&?‘g‘%“g?ftef‘ﬁﬂ"s“a‘aﬁr enclosure 5 5 is

used apyd B%vwe%ddrﬁﬁlimnkgoﬁ{dau@é SultSuP¥Ble FIRY icbihBEted to two
nodul e 1. "Here, the "~ héat generated by the power
arpddttydergofititipezbelectriedranstidey 4.adi ator 13 and

the therapy transducer enclosure 5. The power .

anmpl i fThegoMsaArapbiying: medyle input intedape dt isdised tonmput the
el ectrodes of the pi.ezoelectrigc.t.ransducer 4..10 The
pgeéqnﬁﬂpquw?lnal Al and i dFivingr BoRer 18 ﬁ_si‘ac{lsd at the
| ARWorh NG .a?xt?-l%rgli"i‘lle S?rﬁléointé%&'f@b sultfdohfg ﬂfe’riﬁa?gtr nsducer
power. It is located at the ottomor at the si eo%1

t hgsémibp@r ated ul trasound therapy transducer

assenbly. The cross section of the power anmplifying

nmodul €THe icsoss section dfnthelpowedeamplifyfing mhdukehhpe @tcular in

the therapy. transducer enclosure 5. Fig. illustrates
t REdeRte R thatsbaPmaftthsrtherap YolraBeducsTRAGIPFER? ©- The

ool BRI B2 RBPAYAP TR etent imventon.
SO AT o AT BB bl
f lttirm$ducer 4, therapy transducer enclosure 5, acoustic lens 6, power
amplifyinlg module input interface 7, cooling fluid inlet 9, cooling fluid
outlet 10, power amplifying module output cable 12 and radiator 13.
The piezoelectric transducer 4 generating therapeutic ultrasound waves
and the acoustic lens 6 are adhered together using glue. The acoustic
lens 6 is installed on the therapy transducer enclosure 5. The power
amplifying module 1 is installed at the back side of the piezoelectric
transducer 4 and it is located at opposite side of acoustic emitting surface
of the piezoelectric transducer 4. A passage, in which the cooling fluid
may flow, is formed between the radiating surface of the power amplifying
module 1 and the piezoelectric transducer 4. As the arrow direction shown

in Fig.4, the cooling fluid flows from the inlet 9 into the integrated

ultrasound therapy transducer so as to cool the power amplifying module 1
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and radi ator 13. The pi [
. e pi ezoelectric transducer 4PCT/CN2005001390

acoustic lens 6 are adhered together using glue. The
acoustic lens 6 is installed on the therapy )

t madstheneflowscoutsthrough thiseoysbatelO. Sad pogﬁng fheidumayibe the
isykgzhalled at _the back side of the piezoelectric 25

t 15 g 2as Qhliaidi s | ocated at opposite side of

acoust 55 f ' | petLi

7 sl By MR Arhol B £408 FPLE sbppegied to two
NeYedtrOdés bﬁtﬁ@?f%eb&itmet@aﬁﬁﬁlde@dﬂ.at ing surface of

the power anplifying nodule 1 and the piezoelectric,

t r ansdDhe podverfempli€yiang module exputoimtetfeos 7 ismustidgtodinput the
the cooling fluid flows froqmthe .inlet 9 into.the :

i rprdefnal e@org@ohlsﬂg%%léuﬁﬁdtﬁ\?régy‘”flgaﬁgmeﬂts@ agcatgd at the

cqol.,, the pa ampy i T i I P

apinof Al tRe: oY oS kRt ied  wrap bR ARy s cucer
flég'Fg?.‘ ~be the circulating gas or |iquid. The power
anpl1fyi'ng nodul e output cable 12 is connected to two

el ect rpHepoafertdmplifgingahedule L id imasdondar4hape Therder to fit
power anplifying nodule input interface 7 is used to

i rthatshape ofeihiecfherapy onansducer gmglesursdd spethatithe ayeas of the
power. It is I.?.Caéeﬁ% at.tfie bottom or at the side of

t FPacacagrg utiliged L thee Wher apy transducer

asse . dh RV 1 4%l . .

oi T cul Bl shapuRRRts B hipd BEEHichof Iht hrfsept invention.

t NERARY s BN HegETinBNEdRSPoReP aiﬁplib?itngt heodieas, pfezoelectric
the space can be utilized effectively. Fig. 5

i Itrarssdueeest, ttherdpy trhnsdboeli epcliosofe Shepoweasamplifying module
i nvention. The assenhly here incl%des

artpPRt yriegtassdly @Pﬁfabpézlmré&,rq%o ng ﬁgg’fﬁ@éﬂ %, cooling fluid
R 1! DRSS FheSIShRE e, BRUSH, EFBILBY B rciator 13
R L
the power amplifying module 1. It separates the integrated ultrasound
therapy transducer assembly into two parts. As the arrow direction shown
in Fig.5, the cooling fluid flows from the inlet 9 into the lower part of the
integrated ultrasound therapy transducer so as to cool the power
amplifying module 1 and then flows out through the outlet 10. Said

cooling fluid may be the circulating gas or liquid. Other structures in Fig.

5 are the same in Fig. 4 and they are not repeated here.
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There is a separating board 8 inside the piezoelectric

4ransducer 4 and the power anplifying nodule 1. |t
separates t he int egrat ed ultrasound ther apy PCT/CN2005001390

transducer assenbly into two parts. As the arrow

direction shown 20 in Fig.5, the cooling fluid flows
fromthe inlet 9 into the Kdammspart of the

i ntegrated ultrasound therapy transducer so as to cool

the power anplifying nodule 1 and then flows out
through the outlet 10. Said copli f I Ui t

ci rcul tiﬁ‘él gé%tegfaﬁe% N .ratalhncf') tﬁgragﬂ gra%}gug?rg. %%embly

Iqul er stru res |

a i b8 b dRtateepRM®d W1easound,
LSRR gl e gt ensnnd, <

uktppsrauns siEsapythe grisgoelectris seartsdycesompmposverg amplifying
pi ezoel ectric transducer to, generate therapy,
umodieutrd drive she pigseeleeic GHRSAECEhe WS BE both the power

SRR ERE m R BB 45 e within e
a Hc{s}ﬂ@gfﬁ?ﬂm&a qratnlgg piezoel ectric transducer are
installed wthn the ot

. encl osure of the therapy
transducer. 10 2. The integrated ultrasound therapy
transducer assenbly according to claim1, wherein
sai d pbhweThanpintégraigd nodttasonnd | therapy edransduser pasgembly
si de of}é{)_i ezoel eft,ric transducer .and it is | qcated atdl .
opp@§FPEIIARJE0 oflalBb bt (EREEHR { FHE PO @TPyIlying module 1s

pi eziﬁ%l ga%pﬂb%gﬁdﬁﬁg ?flpeigggelwm%a{éréﬂc @éé?fa%ﬁegqtg gocated at

t he ng nodu 'S coup osely 1

the o‘j@%ﬁé Wie Bf hbSustiee Eﬁﬁtﬁr{% anedus &t preslicyriantansducer;

accordingly the enclosure of the integrated therapy
t r ankewsdiatiagsanfiee ofthespowes atipdifyireimatdule ihoaupledfclosely
the power anplifying nodule. 3. The integrated )
ul t tagbesactasare®f tg? dherpyeranssiisaprysorablycand apeerdingly the

i(:lngitegl}c %Sélwqufe {l}%efnglggqﬁgﬁéer%pnggr@s@éﬂ%gg}%gI%'v%rﬁbif is used as the
trangdiesls BOstd &f 3 pRFA SflpRtyiARRASHLR.

3. The integrated ultrasound therapy transducer assembly
according to claim 1, wherein said power amplifying module is installed
at the back side of piezoelectric transducer and it is located at opposite
side of acoustic emitting surface of piezoelectric transducer;

a passage, in which the cooling fluid may flow, is formed between
the radiating surface of the power amplifying module and the piezoelectric

transducer.

4. The integrated ultrasound therapy transducer assembly
according to claim 1, wherein the cross section of said power amplifying
module is circular and is adaptive to the shape of the therapy transducer

enclosure.
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si de of acoustic emtting surface of piezoelectric :
transducer; a passage, in which the cooling fluid rr%{z
flow,_is forned between the radiating surface oPCH{p005001390

power anplifying nodul e and the piezoelectric 25
transducer. 4. The integrated ultrasound therapy
transducer assenbly according to claim1, wherein the
cross section of said power anplifying . nodul e

ci r culSaTheninte graed piiresouns therappdpensshucer @Sﬁ?@i)éﬁby
t 0] I . 1. PCT/ 005001390 5.

| Aba el SltradoaE e P PR A e PRy LT
aﬁgc%rogi&gﬁggr%t?i.m 1, wherein said piezoelectric

t

ansducer 'i's at piezoelectric crystal. 5 6. The
integrated ultrasound therapy transducer assenbly
according to claim5, wherein the ultrasound waves
eni t titng Themindégrated eadtraseund c theeapstudeansdgcer  assembly
focused by acoustic lens, 10 7. The integrated

UPESOBRE oL BV ED, PHERyHE UheetHid) Wakeeor i e from said
| ai wh [ [ [ i C.. d i
cor el TR B R R aTbFLPFt I CCZ, L8 ated

ul trasound therapy transducer assenbly 15 according to
claim1, wherein said piezoelectric transducer is
phased/. aThay imtégmsedindiltiasoupd ttheramiucdransiucene assembly

integrated ultrasound therapy transduger z%sserrbl %/ .
aecoruling tt® crhaim 11, wichenein sgaid pinasenalecils ctransducer is

tr ucer is. 2 Lti-elements array ul trasound
{ eIy ing Riszbdiettye cryvtal Y

8. The integrated ultrasound therapy transducer assembly
according to claim 1, wherein said piezoelectric transducer is phased

array ultrasound therapy transducer.

9. The integrated ultrasound therapy transducer assembly
according to claim 1, wherein said piezoelectric transducer is

multi-elements array ultrasound therapy transducer.



