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Wy AN} g A W

o3, =S Fmste] B wwel wigrad AAlde] taM mdch. o, olstel dmet A 553
Fglel ZAE B eyl Nee Fushl @geta om, X ouel Aadeld AWHE $4 At B
wyel sld peonA WiHelghat: @ 4 girh, shtel AAdd] 48HE FHesE SHF dF] 9
B e ANdiE 489 5 At

Z53 EdlZwA (transducer) = LF3F Z253 ofE2]Ao]ld &
= o2 AR Yxd HI|E A, =, ud wer(array

kel
=<
F7)eh= 2y, AlbE vxd 259 MIE §9 d25 0

T2 0% AT 5 A

=

2 3go A= PVDF 7|9k b o4 ¥QIES] Fuld txd 253 MEr|e AA, A L HIuoh AA .
ok o] o A mE txd xeu Wiy g3E YEstr] Yste], vxd Wiy s =41 Wk
719l T 71A f3e WEU|E A 9k S WS AFEshe] dlolo] WY A3S Fsle] HXE s o

woagel o Adee] mE gl 289 EAARACAE QEsHs A9d neh 2538 BAAIE 22
s 44 BBl AEE Atk o), 283 44 BEL Lol YRow UF 24L N S LT s
wwe] Wae vk A e Avl MARS 2E 2 o4l 78 Qoo AdHe dhite AAY Age

%5y A "EOo R PZT(lead zirconate titanate), PMN-PT(lead niobiumzine zirconate titanate),
LiNb0O3, Zn0O, PVDF(polyvinylidene fluoride) BE¥} &2 U Foz dA7|A57F 259 &= wa} FH S
SHAl A E AT, old, AVIZIAl dE A, &% d9Es, F1 A, 41 AS 2 25 59 B HE

= A

tad 293 EAARAAAE, 287 A4 BB 2424 PIR(EdY ERo=se)rt 489 5
St PVF BEe] &3 ATWAM WRayl olshE Jlolz Alghe) 8 Ze|ad AAu AW A8 f94
of Erelal 4 FElz 2717k g AT PIDRS BEAQ 54 E 1o] ush itk PP BE] 49 &4
of AddoR He W, 1 &8 QIMHat P2 W LiN03 ARRT A 243 o 47 AAe] wo]
dololzl YX T Wask grk. E@ PDFE SlolA AFF AR FoA b We dgES A, aalE
289 94e A4S U A48T S AT, B 1& B wne] o Axdd v 2ev 44 B POF 4F

1
Property Value
Electromechanical coupling coefficient (K.) 0.12-0.15
Molecular formula (CHoCF2)
Relative clamped dielectric constant(e /eo) 1
Mechanical quality factor (Q,) ~20
Density (kg/mg) 1800
Longitudinal wave velocity (m/s) 2110
Acoustic impedance (MRayl) 3.9
Curie temperature (25C) 100
Melting temperature (25C) 160~180

2 dydAe SAEE ey do] HFer JFH WHIV](focused transducer)d =3 I9E sty
Aate], 23 Aol JFFE VA= g wAEsE AA3te Aol Hasith. PVWFE =53 44 I5o=
AFEEE g 289 AEr)e] gelr]E 7k KIM(Kritholz-Leedom-Matthaei) =9 7]¥b Al &#o]E & A}&-3}o]
AAEAT. olul, 24 J9e FF HIEIE 8 AAHJT. 28 A ol vdxd HIEvE fd A
A3 A9 = k. 2 Fo| dxd wsir)e zzdgo] AAdrn. F g7)e] v E e f# = R/D, N =

_9_
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£ vlo] @ A% (BioSono) KIM(Krimholtz-Leedom-Matthaei) A|E# o)A ZAIE BoFr}, dxy WE

Fa59} -6dB W] ZS 7hz; 50MHz9} 66%% o AE AL thRg W] e] Fulats 50MHz9b 68%% A7

% W37 gErE] #AA A, 50 MHzo F4 FIgrolA w2 wWEr|el =34 dol= 10 mm,

2748 9 mm, oA At £ 1540 m/soltl. 2 FYEL 0.41m=E, =W BT 47 umolt). 9]

FAEs AR oR FFsr] fd v 23 J9e 7P vz wErvr AT, olgd =24 A
7t

A AL 23 HdolE AT Y.
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12
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7} q4 99 e YAEE A Plkxi,zDAAE ke F29 oA &
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T WEvlel x4 sebvE e thedt 2ol Aod 4 Adrt.

7y 4o Fo] XS (24 Hol): Ry = ANy = AK, Ry = AKy = AKy, Ry = AKs = AKo, Ry = AKy = AKs, Rs =

7bzbe] 4% J-3-e] o]t hi = NiNi-1, where, i=1 to 5.

Zrzke] ZA Alolol A#: AiAi+l=b, i=1 to 4.

iR se] ge theat ol Aed gl

R; = 10 mm, b=1 mm, D;=4 mm, R; = 10 mm, R, = 10.98 mm, Ry = 11.95 mm, Ry, = 19.91 mm, R; = 13.86 mm, D; =
4 mm, Dy = 5.62 mm, D3 = 6.88 mm, Dy = 7.92 mm, D5 = 8.84 mm, h; = 0.2 mm, hy = 0.18 mm, hy; = 0.16 mm, hy
=0.15mm, hs = 0.14 mm, a; = 11.5388, a, = 14.86%, a3 = 16.73%%, a, = 17.878%, a; = 18.59%6
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&= 39 (e 7 2H wpiEss JF W8] getvly B4 S ARgste] AtE A # 20 FAIE ukeh
2o, webd gxd wgr)e F ZE ol 23 94943 m)e AV Ak, o] #e 4.3mEuh ALY 2
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* 2
st . nd . rd . th . th .
1 focal point 2 focal point 3 focal point 4 focal point 5 focal point
Ri(mm)  |Di(mm)  |[ReCmm)  [DoCmm)  |RsCmm)  [Ds(mm)  [ReCmm)  |DyCmm)  |{RsCmm) | Ds(mm)
10 4 10.98 5.62 11.95 6.88 12.91 7.92 13.86 8.84
fu 2.5 1.94 1.73 1.62 1.56
s 1.48 mm 0.91 mm 0.73 mm 0.64 mm 0.58 mm

T 4ol B ool A A mE oxd 283 EARFA AZFAQ Zys F A ~F] EAIEY
Atk ()= Hx2F ERxwAY 250 *M, AES AF37] g ZH s F A&He] AfAIEolaL, (b))
(a)ol] wet AzrEo] ARgE HA Zex A A& Aot (o) Zdls R A|&F Zpzto) ?H&ig
HolFE= By A ERA, ZHzhe ?L/‘é&i% o]~ Z#o|E(BP)/AA 2=(RA1)/~=AF(SC1)9 HE
(T)/PVDF dE(PVDF)/72] Sdl= Eglolm=(CCP) ¢}t 7kt &4l ]E(PP)/*EL$(SC2)9} B A=A 0] 2~
(ESP)# thx4 ded EMSP) ¥} &elol= o] E(SP)/ZE(Rd2)9F 3 AIA (SF)/AA] Z# o] E(STP) 9t & Z&
O|E(TP)/=3F(SC) S 71 23 F(FS)E Yehdg. (D& EdFd 283 A4 ZE5 IS st 5709
T G9S 238k HE E0SP)S vET. ()&= HHE EWSP) 9] ARlo|t}.

oY Yxd LI EWxmA ARAAE Holx ZHOEBP); &Htel= ZHCIE(SP); x4 dHd &
(MSP); A A R=(Rd1); A A ZHo|E(STP); ¥ 7}t 23 F(FS)E £33 & g},

Hﬂol EdolEMBP) = T txA JHH SWSP) o] 2y = ERIE =8d ¢ e 499 deE =
© BN dA4E  Adv. Edels ZHOlE(SP) & o] ZHO]E(BP) floll ' A A H o] Hlo]x FHo]
E@P) wEoew 7iekd 4 9l E‘r¢ﬁ A SSP)2 Edhe]= SO E(SP) €] ahle] HAHo] &efol=
EHClE(SP)S} 3 olFH = Ao®m, Ho]x FHCE(BP)O] #HEE Ex &5 AYye il 253
A4 B512)9] M2 gE A7]e] BAEFS 2t 2 o] 78 d9el usE = drel d4E F dn

AA ZE(RIDE Hlol& S O]EMBP) O] At Mg B2 Zztel] 477 L3 dolg HAM xol W

o=
AA w2 = k. AA FHC]E(SIP) & AA 2=5(RdAD) foll wiAEE RAow, #EE £ 2557t =
of Wdeow dAFE= A #EEol d4E F du. Ut 2AFFS)= AA FHOESIP)E dEdES
AR E o] 2dS Sto] Sefol= ZHo]E(SP)ol 7S Aled & vt

o, éa‘rolﬁ o] E(SP)= Hlo]2 Z#e]E(BP) 9ol 4709 2=E(Rd2)l olte] AAHH, Z=5(Rd2)
I} o]z FH o] E(BP) Atelol= AZ Y (ESP)ol ofste] &4 A xd 5 Q.

A A (S 7t 23 F(FS) e A A F8 o] E(STP) Atolo] AA| o] s ZE(MSP)e] si&d E(MSP) 3} Ho] 2~
FUOIEBP) Atolell wix ¥ = AEC 7helhe A AT 5 v

s, AA ZEE(SIP) flellE A FHOIE(TP)7F 23 F(SCHE AA ZEE(RID) floll Ax=o] dAAH
o] my| s B A 2ES AR - Qlr).

T
% sl E 49 Az FAe olatel AxE 2e9 44 BES TP dRY 280 EdaFAe) 29
BEi7E e o R wAEo] Utk (a)dle vERH EWXTAE Zo|Egor A& EWo] EAFHo] glomn,
o dRTE FdiEe] vk, (belE (a)o] 25T ERTA L ARxlo] A o] 9t}
o] o AAde mE dxd 259 EdawAs A (1D vk A4 25012)5 Al A55(13);
A2 A=55(14): 2 AGE(18)E £34S F Ut
FFUDL FTel AL L /P 283 44 BEUDE T 8 THLREL AN, 22
344 RS AR T2 3709 WMAES 2 2 ol 73 goe] Adse] shie ANY BEo=
olFolA 3, B (1De] Arke] Aol oBRI} NG Fohum AAHo] 2eTE A}

B
Al AFF(13)2 253 AAF ZE(12)9 253 Hd

223 A4 BB e=We FYL et
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% 3
Transducer Simulated (KLM) Measured  results
f.(MHz) BW (%) f.(MHz) BW (%)
T,(SFP) 50 66 51 68
To-p1 (MFP) 50 68
Ty-po (MFP) 49 69
Ty-p3 (MFP) o0 68 49 72
Ts-p1 (MFP) 50 66
Ts-po(MFP) 49 67
Ty-p3 (MFP) o0 68 47 68
Ts-ps (MFP) 50 68
Ts-ps(MFP) 48 70

T 9ole &= 69 Ay FXo oste] SAHI AT|EA, B-20 olu|A|7t TAIFH k. (a)v ©ERA W
(TDeoll &3k Zolar, (b)) 3709 =" (P1 ~ P3)S zt= thx3d HASV|(T2)d &3 AHola, (o)& 5719 =4
(P1 ~ P5)S 2t vz Wsly|(13)o] #3t AHolrt,

= 9= Al JHe] W] T1, T2 % 13¢] B-RE 270 s BolEu. W&o 23 g miAE gelol=
Fdel w2 A 580, 284 Fod el ERE Aol A, o714 oA txi] W] T3%ke]
TE e W2 AE BHolFRda, ozl o A2 omAE 9% 1 23 AY9S vEdY

T 102 = 69 g FA] st Zﬂfz ANZA, C-2=70 ouA| 7} ZAIF . ( =
(T1)e]l &3 Holar, (b)) 3709 A (P1 ~ P3)S ztE thxd Wa7|(T2)0] &3 Aola, ()= 5749
(P1 ~ P5)S 2= vhxd W37 (13)9 J&f‘f& Zlo|t},

109] (a)ell= @23 BMAZN(TDO 24 92 0.4Immo]aL 7 ¢koloj ] Agl= Imol”] wZel 5% 94
ZANt glejolE FAEAT. (b)e] olmA= gtelo] WY B Ffol 3719] gtelojrt & A
2] T29] 2A ge] dmel7] wiitel 2 @9 whel v AL omAE = sl A, (c)el
Al uket o], 5709 2 S TE kA W) 137 el BEHE 5709 otolojrt e olwAE A
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