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HTE 30MHz X ZY 1. 1dB/mm [ HFE, (HETEA 2. 6MR 177 2% fHHT. Rexolite W LAAHTEIER
T RS B2 K TR A 2036 o B FHE %S, IF B F 20 (F-Number) 4bF
EVE R R s (— BN 2.5 & 3), EHFER] HR A

[0054]  FEVFZ 7TH, 2/0—A /4 W KILEZHHER F i peas & 2. 8%, XM
1/4 WK UCECZ B RIRRA “UCELZE 7. Ny m 3, ARTE “UCHELZE” Bl FHAE A R B (1 524N U B
T, I H A 1/4 Wk K UTEZAH R R e 1% 1/4 P UCELZE AR RAEE , 5
He) 5 5 o

[0055] 7R fEidi I~ , VG ACE R JE = o K20 5. 0 um 3 50. 0w m, HE P IAIRE 42 B
HEBACW A ZE. Blan, JET 500nm B 2R TR ok 24 5 10, T )& T 1500nm [ 2 #FE A
W T %8 Z IR . WARSIRE AR N ST R, X+ 1/4 W K2, JE R TR &
SRR Z TP I . AT, AR AR 57308 I % - A 0 75 T ) R A B A B
YR (V6T B 1 W AT IR AR, o nT DA B M s LS T Rk R R 1/4 KT
Fic J2 38 24 5

[0056]  FEA K BHII—ANSLiE )7 b, e IE S 2 A8 TPX, FTid TPX &R RIF A NG IR
BEUCHC )2 b, H B K2 MR 75 22 BT AnAK SCHTIR, T35 T4 4 IR I DT Fid )2 4 45 45 3%
TPX ZE5E 2 LU 3% S E I HALE L.

[0057]  fE— A M SEiE 77 S, K20 1OMR (I UCECE 4578 o5 T 2 K4 4. 5MR 22 5MR [
FEEPTIILELE < b, ISR 58 FE R FRUL R R . X ml DL M At 7 2 4545
AR RS R 58 i, A0 FH ZL 80 S 2804 T IR B A S D BE B R )R . 72 X —ANJ7 T (KRR
PUZ MBI AR (SiC) 9K 1 LAB thAE R4k i 72 A B0 AR U1 o

[0058] 1 BSCHTIR, Ji— A ULELZTT L2 YIARTE TPX 52 2 EIEE NG IR EE (CA)
Zo AU —ANMAEE iR g & RE)E B CAILELZ 45 & 2K PTICE = B, By
WA BHPTVC B2 AL T 1% CA JZ BT N 5 &2 e 76— J7 [, M4 2 I 38 B R
(elevational thickness) &2 K5 umBUE/D, HTFIZHEMELS CA I AR, 78 )L
WOKIESE (£F 20MHz F <5 um) L FiZEXTiZE 2R Esegm A L% . £—77m,
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U BT LU, BIER £ (2B T Bpotek30l SRAUM Y. (257 i, 7 LA g
JReI3) CA (40 Loctite BlackMax) , FTid CA W] LI HAT WEAK i) A 22 BHAT .
[0059]  FEA K BIHIEACIE S 5 %2 b, T4 T2 ERE Ef a2 R LR,
A LRSS B R BB B A B, ik B R M BB 2 A ROK R Fgl oK R R
o AE—NITIH, ZEEMEIE OB B ieds B Z LIS . 1ZILELZE T LR 1/4 40K
KILEE
[0060] X LEH - 7F 7 [ I AR RS SE [ IOK RO YE I o] LR AR RST o 22—
PIE S 77 20, Pr8CH R B/ TR UL BCZ B S FE ) g K G ) RS s R 4
U, AZBOK RSP RE 7 BA KL 5 wm (s KGR R, HAZ oK R RL 1 B K2 800nm
RN R, HdiZ ISR 2 BB 2 KT 5 1mo ARSI AR BB REFRAR, BTk £ 1R 1 1Y
AT R, UGl 2 ANBEIS B HA B ) 5 7 P T . 44 b, AEVGICJE A 3 0N g DR 77 31 A
N 3 B RSP N F— N B, 78 16. 5 m P 2 — K ZE R —A 5 um i
T RAFE— MK 1/13,
[0061] 76— 7 T, SR RUST R K RS RE R DAL 6 a8 B < o 9 4, iR RS
KISF R 7, nf DVELFRES & VISR A . B, W R AR EEAE B 2, )R] DU
o B BT KL, 4 PZT
[0062] 53— J7 M, iZFEAM R AT LU R G A5 —DARBR ST SE 3] b, B iz dE
RG] LRI E A R 1 0, A2 SR RL AT DL — i AORS M | 5 3 [ AL 3 S8 b
Bl B — ATz e 28 i K TARIRFE R Teo S bR PR i PR A8 AR S5 451 E 45
Epotek®301 F1 302 (Epotek, Billerica, MA) . Cotronics Duralco® 4461 (Cotronics,
Brooklyn, NY) .West Systems Epoxies (West Systems,Bay City,MI) flZFAraldite®
Epoxy &5 G ). 8L, IZVLELE W A] LI P It BEOR, 125 2 5 TR AR AT AR R TP R (PMMA) 491 T 7
K8 AN TG B B A B IR B R B IR IR (PC) I 4T Lexan.
LRI I R b7 N VKl T & NN LR AN AR TR 3= PAN BN b S LR EAT & N
STRL T 590K R SRR A T K2 5:1 3 1:5 EE 28] 40, Ok RS Fighk
JSEREF AT BN AZEE AR R, A BOK RS R 59K RSP R R EL A K200 121 B &
Bro £E5—DT7 10, BEAE B R A G, IOk ISR oy Ee i 2 g n . 9 , dn 2R
STEE TOMR HIVC IR, ] AEAT e 1 BIELHT o £E 53— 5B, X 12MR B2, W] AR 2: 1
8 3: 1 BIBCK ST R 492K RSk Ee A
[0064]  {EHELLTRAF] M7 1T, AZVLHC R YAoK RS R 5~ IR RO R 1 o irik B & M RHE
KE) 10% B R2Y 35% (AARREL ) o AEHARSLE] A, oK RASRL 7 MIGOK RT R 5 ik B
GMEHRIRZ) 25% 21 K2 30% (AFREL ) o fE— MRS 7T &3, 49K RS R Fidsdek
ROPRE 5 ik S E MBI RZ) 25% (HABIEL ) .
[0065] i B 8 BT ik HAT A K AROK KL 1 (R VL IE 2 2 A BB i 75 2= B . 9, mT LA
T RGZ VL BLJZEALIL A 22 BHPTE R A 7.0 Ik B (MR) AT 14. 0 Ik E A (MR) 2 fa]. £E—ME
LS T7 Z2 0 AZULELZ 1 75 A BT K2 10MR.
[0066]  EAN[R] Y J7 1, i UG Be = B JE B AT LAAR AL o A TR N D3 BE B, TR I8 3]
1/4 WA VL AL 2 1) & B K Bt A UG IC S B P 3R T T2 DG B 25 5 A5 A T A . AA
117> 2% T AR SCHIECT DL RAT AT ST 2 B P A S A3, A0 5 7 20MHz A S i A8, AT
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FiARN ¥ v] DA e iV B2 G ik 2 A o A HAR =48 1 1) 5 1D, ZE DT EC 2 v 1 75 1 m] L
FERZ) 1000 KEEFS (m/s) A1 3000m/s 2 [0 b4k, VEELE I B E R LIFERZ 4um 3
30umZ[f],

[0067]  FE—ANSEHt T S, H T gk / SOKRL 7 UL ECE 7, B s et — ik
MR Z AR RS R R 2 AR RS RL o 3B A R T IR — P = S 8L
1) 22 MK ST R R 2 AN K RST R, 1 BT T U A8 B T A e i g s & )=
ICELZE o A6 J7 1, TOK RT R g K RS 0] DAL HE [RIRE R ZE Rl B 488, %
2 B3N, WK RSP R R g K RS RE 7=t ] BL AN R i 2 At 20 e o

[0068]  WIK 1 7w, ix4K / SCKok: 7 VLI 2 Rl 7 B 24N 2 7 Ml 75 e e s 2 )2
100  HPEERLZ o anlE o, Al R 5 22 100 G 2 A2, AN 2 B — AT
R . 22— EEE 102 i b— A REE . 4R, 20 ILEE
(108,110 AT 112) "I FHAEHRERE S )2 100 2. ZULELZE 108 GG FIRK 1/4 K =24
TLRLE

[0069]  7EFEALT R M SL i 77 S b, i W AT ATE 22 /02 20 JRAF (MHz) POl T
AR, B T AR B A VUL 2 o IR B A A Do AR AT /N Bl A K BRI
BOd R PR RERE & TR B . AT, 28— Do B J7 1, 120 B Z AT DAAE 22 20 K2 20MHz
25MHz « 30MHz  35MHz « 40MHz . 45MHz « 50MHz « 55MHz  60MHz « 65MHz « 70MHz BR 5 /5y (i LA %6
AR 7, DR S A — VLR E

[0070]  {EY%—ANJ7 1, %6 HLZ R LLEA 20MR 850 = i A 24 BT b FT, — R DA
A5 FH s 490 P ) s P 2 AR R R B, JL AT RS 34MR BT A8 ) — D SEf xR i =

[0071] 44K, BRASSCHTHEIA I AK / oK ILES R 4, e w] BIAE AL LG Z - A 24
JE R B RE 4 B R 10— DR BIPEIL LR AR AR — IR AR E MR 2R
BT 2 AR R M2 A R T AR, MAZIE R RIRE, BERTIFANR T
AT SRR o NI, AZBAE T R R EDRE 7 (UG = T ARLAE 4RO Rk
R TR G o B30, 2R 7R U TOR RS BB RST 1, (RN 2 SR 3t m] DL
KT B SR AT 1, HAT R AL A S I B2 = R R

[0072]  HAHRR v AR 3~ FZ VLR A VRS 1/4 AR QULEL R o fEARCEEAR R E
(RIS rb, s 1 BAT KA 4 SR 5 JEOR (g/ce) BOCEARI IR L, i 0k 5 HAT KT
2y 4.0g/cc MREE L. P10, BoR 5l URAT A T K2 2. 5g/cc RIKZ 4. 0g/cc ({5
W, FRF R LLEA BN 10. 0g/ce BUEE K 1025

[0073] M4, 55— F ki1 m] UL KR 8 A MRS 198 B VG 2 S vBORE 5 SR S D BOK
A P TAR R & LD VAN 6 VAN R GG B30 7 s LR /0 DR v VAR Sk B S R/ A= Y VAR 7 MIEERE AR
FL¥ BOHAR G RIEOK R R 5~ SR RSB T BN, 38 b 1 B ] DL A Bk
TROZEAE R S A G PR I 2 100 9% 2 200 % 2 [

[0074] 41 L SCATIR, AkE - R EDR: 5~ 1] LE RSE B BT ARk o CEANIR] 05 1T, SR Bl
REF Rl DN 1 oRe fE— ML Sl S, BTy (KL 3 (9 s K Ry sl bz f RS/ 1
TR B e AT AL I DC L2 R — N 1/50,0 BRoRE 1R E kL1 AT LB TR 6 R
AR R ] LR S, Bl WR E R NS, BT B2 AR Tl A
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HiZEEMEHIZE DKL 11. 0% (KFRLEL ) o Bldn, %2 k7 al LU A Tz E S8 R
K2y 11.0%H120. 0% (AFREL ) Z I8 fE— ML SEHT7 =9, ZE S5 BRI Z)
5. 5% AR Z AN YNK T BT, LLEGZE M B TR IR 5. 5 % G 2 MK R
Kt o FEAAIE St T7 S, W [F e Ho At 7 ) M S e 77 28— i R 0] DL AR 1
PZT Ri+~ G5 BUERL 7, ek 7 1] DU i LR - B B RL T

[0075]  PriRELHE T ERL - FH AR I VT G J2 1 P52 BT n] LAk o 4 s 1202 1 7 2 BE
PUATLAAEZ) 3. 0 JREGHFIA 7. 0 ILIm R 2 (8]0 £E— AR BIPESLIE 7 R, 1% 2F PR KL
4. 5MR.

[0076]  iZPCHCZ 1K JEFE AT LAZR Ak o DA TT A S8R AN 53 AT e Jeb 6o 75 1) 5 0000 3K A
N A T HE AR 0T B B A S AR 1) 0 K RT DA B i e L R RORL R Bk 1 IR T
EH /4 PR E YRR, E—SEEH, ZULEZE ] LA A T4 1500m/s F1Z) 4500m/
s Z AR IE . AEHAh S, 2R DTS Z A 1 T ] PAZEZT 1800m/s F1ZT 2500m/s 2 [A]
TE— ML R ST S, DRBe 2 B 75 12 K40 2100m/s. FEAS[RI 7 1, NA% 75 FE 21
A A5 R R EERE 1 ) 7 48] DT B J ) JEE BE AT BAAE 2 4. 0 3K Rl 30 Bk 2 ) il 4, % T
TR K] 20MHz A0 ST IR #0 BE.22, 6 T 25MHz Y4, oA HE i b 2 A b EMARR I k2
5.5 % PR R EE — ok 7 AL B5 R EHMATRIR R L) 5. 5 % 4K RT I 28 — ki +
T R 7 A VR A ) 5 A UL G 2 A0 2 PR e Re 28 B J2 I HE .7 ) B )R RS K2y 22, 0 1
Ko

[0077]  FEA K BH I —ANSEHti 7 2, 1 T Asizis / Bk ULl = il 7, L ds e it —
R R A — BRI 2 A R R T, B A B T 2 A — R
THZAE IR, LUB Ml R A e ds 2 R N ILECZ 251 L.

[0078]  —/MiEE e fEdR B 2 v DLALRE— AN UCEL 2, X VS 2 A 4G JoR 1~ A2k 7, an b
TR e IXANICELJE TT DAL RE e RE A B2 I — P EHICBHPLIC B2, Pk e B4 8 2 I8 B 46
— MR BHPTVCEC ) o 7R 1, a0 R BAR BE BTV AL 2 —FF, 8 m PP I e 2 ks B
AFADL £ (R 9 KL 1 RO R, A/ B0 )

[0079] M, 76l 1 2 2 100 W] LAELEE 24N 2, TN 2 38 BeAr — AN T F0 — AN AH A i
o ZEZNEUARE—NEEZ 102 2 b—AUEZE. ITEZE 110 7] LEFEE &1
Bl ZEAMESA MR 2 —ER M2 A Rk R AR, HrpiZ L
2 110 WIKIHE 55 TiZEH)E 102 T2 b iZEFEHEEEsE )2 100 B 7] DAL HE—ANIT
BeZ 108, HAA & FUCELZE 110 FIBHPTIBEPT, 1IZUEHLZ 108 475 T H 2 102 (¥ T i Fl
VCHEZ 110 B 2 7.

[0080]  iZHs HELJZ W] DAAE 22 /D K2 20 JKAK (MHz) A o8l R AL G 75, B TR ST d it
—ANEREZANILE R . 40, &R W R TT BLAE 2 /b K 2 25MHz  30MHz  35MHz . 40MHz , 45MHz
50MHz  55MHz  60MHz . 65MHz  7T0MHz B2 55 iy 9 A0 A3 1 A2 el 75, F T R S il i — A8k
ZAVCELE o A ] DU R Sl T A Z 108 AR JF iz LELE 110,

[0081] ASCRMLHAZANEMEF R EE 100 MEAE 104, Z54E ] LR
— P EH A BB A M EL R B 2 ROKR RS GK RS RE o ARSI
A R AR B R 100 I FZE 104, ZE e peds & 2 05— A S/ A E R E 46
KBl MR 25— BRI 2 A R
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[0082]  SZE

[0083] & H T A S A, LAASE hy AU 18 H AN AR A ST ER R AL &
VLA W)k A RN/ BT %A AT AL BRH DAk 1) 5 B 1R 28 R R D0 B, JF HLAlD s
25451 U0 B AR R BH T AR B AR AT R BT 8 T R B B LA PR B IR AL
o (BnEE GRS ) MR TE, (BRI R B — R EN R ZE . RAES A U,
W B FE S B TR A DL °C O B B BR BRSO S T Ek i KRR .

[0084]  SjEfAl 1 4P TPXOEEEMI-RBIPE LiNb 20MHz %2 25MHz 0 BE2S S P i3l

[0085] &5 /R T HiliG A TPX FESE A7~ B PE LiNb 20MHz %2 25MHz B 25 ¥ 7 191 12k
THERITRERE] o Z I T FRAE T A = AR B AR IR . e, fIR T & VTELE
FERZUEREZE . LK, #1547 ESZ MRS N GRESVCEZ HE . e, #id T
ERAME NGRS Z 46z ess 2 2 L.

[0086] JQEE E* il] H:% E Ej ﬁ[ ﬁm

[0087] il FH 1 HLE (MR BRAL b A4, W7 HE 504 FiTzs e B —A> 36 £ Y V) LiNb @k 4T
BE (lap) 25 RN E LR E 0. 4 N, LLAME TS T A8 & &7 2, 1 e 1
FOTR SRR IR TE , 17 1% 50 AR5 3000 B0 4o AT AR SUBFA IR B, 38 % Al A8 AR ek
BRI 2R TR & 2 AR A E . LiNb Jb PR &0 i 2 FH T i SR 75 1 fEiR S 2 )
AR B T T, BRI P A k.

[oos8]  fHll& T 1/4 B UCECJZ A KR 1 FICK R T IR S L . 74 506, il % —
AR FHPLICELE , B mF K4 SMR [BHBT. i 2= BT T SMR [ 57 3 R M )
(R EH, X — I FRIE 52 B ] 2 M BHEVE 08 R B s R AR LL BT R . DL EIE
L5 25MHz % 11 AH VS C 1k 3R 1A T & T 20 % HIARFR LA He b M 16, R R 4k R o K
MR TR . HT 52 21 20 %6 A FR BR il LA K A8 A A58 A, AR ME R e 75 2 BT i T K4 8MR
2 OMR WHEY. Z WU Mar thaG. Grewe, T. R. Gururaha, Thomas R Shrout Fll Robert

E Newnham [¥] “Acoustic Properties of Particle/Polymer Composites forUltrasonic

Transducer Backing Applications,” IEEE Trans.onUltrasonics, Ferroelectrics and
Frequency Control, 2 37 3, % 6 #], 1990 4 11 H.

[0089] RS PEIFREAM B (PLIEAK T 1000cps) HIN T, 15 7] IAE LIRS A3 KT LA
2T AR AT FH 22 1T R AR R A s e KRR B R PR A o AS R O N I A R SR R
— NS 2 Epotek301. 2 WLI40 Haifeng Wang, TimRitter, Wenwu Cao Fl K. Kirk Shung
] “PassiveMaterials for High Frequency Ultrasound Transducers”, SPIEConf. on
Ultrasonic Transducer Engineering,San Diego,California, 1999 4 2 H,SPIE £ 3664
B0 AL AR AR Z BRI A B 7R o

[0090] 24 T il o B 14 ) 10 IR A UL RC 2 AEFREZE PR At I AARREL 2 25 % IRy Ko
TIEBXAARLE AT T A ORI 5 um R SR, KAL) KRR Ao B pe 28 A 2
AHUTHEC, PRA DR B2 B A JE AN AT 2540 3 N RORL o I T — AP LA L L B BIVRE T 5 m
MARWHCKES W) A ZAEED 1:6 7 2: 1 MEELEENZERN. £EEHEN
IR AT RLIE B 5 B2 PRS2V BT R AR 3 R A BRI o Bl R RO
B0, K PRAA AR 5 2R DX S LR e e 3 I AT, B 20k AR T ELARYE I, %4
R EIREA R AFREC RGN, o rp ek SRR T4 78 70 LA AR BB BR G . R
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11> B R RS0, = AT 2 il 8 03 RA B SRR 15 8 75 BB IR K B o 25 1
A HAEH

[0001] 4 T 98 /DAEVCHECZ A A IF HOoA T TOINZ R R RO R TR G AR 75 24 BB
PR+ BEAR T DL Tz (CIREMEL) BB Al 1/4 BARITECZ i+ RF
A] LA/ BIE AT S D I A T RS T AL G 22 /b 16 AN B 24K,

[0092] X 4 KL~ L KL 5 (VR A 0 () 7~ A9 P A P 5 A 45 mT DASRAS /a2 40 280 1 R
A, 12k REE A S AR G, A XUE ARG . Dive 2 10 o 1A 3 g Kok 1 1 2
D425 il f ¢ TR R R PR R A A i 50k i DA 1 ) o B AT IS 30 AR 3 50y B sk />
ERRL T BIUTTE R 3RAF AT Ab 2 A1, ARk Pk 4L T ZEATAr 2 e R 1 0 T 5 1% 1/4
W7 (BIANAE 25MHz T 16. 50 m & ) 3 HA mcE R 7 LU 38 25 8] 43 A5 ok AR T
(AR RIAE R 72 (RN B KR R S8 B DX 3, 32 S R T I (R A 30 )

[0093] DL KR F/INKE T IR AW o UL KR 7 230 T n] REF /N TR 20 %
(9 B, AT 5. 0 nm R Pl HAE 2.0um R 3. 0w m b FreE T m =R It 2,
1 53 AR LORL 2 18] B9 25 TR 8K, B AT Ik v 3 ek VG e J2 LA e SOANIE 1 75 24 B BT
— Pl S B 2 R AR 5 ARG —HE 3: 1 (AL ) 11 Epotek301 B BN
BRAR (50%:50% ) 5um:<lum) FIREY. K& FHA S 20w, i 2 E
LN 85 % MABIR AW, HA 5. Tg/ce W B UL I 25 % 8 I (AR /3 4. BT Ak Rk 7
(138N RS, B R FE T UL RE i 2 18 50 AR B, 4% F IR L BIAR HiZiR & 0. 5g 1
TRE 301 MM EL (0. 1g FEALFIFL 0. 4g BTG ) 51. 5g [ <1 m 48945 K ;1. 5 [ 5 1w m 858
HKo

[0094]  —Ffrr &5 A PHBT DL R JZ——BHA /- TRZY 3. 5MR | 6MR - [A] (1) B HT——2 4%
HE 7 HE 514 sl ¥ R s s ok 7 5 FER IR AR & I . o &% 5 2= BH TV L2 16 2%
R, AT DA FH R AR 23 B S — s - DAAE i L PR 2k 380 S5 R0 By X BEL B o 2R, A
KL, BUR 8 /N IR RO ke ™ A2 v 45 75 2% BB )k 7, 38 77 S AR A 5 4k R i
A 1R AR BB RS (AT 3RAF S & 2 MR R AR SIS A B AR DS AT /B
W (spreading/application) AR WME, BT B £ FORI0) B A SRS MR s 7, 31X
SECTHBE R AR, BRUOAR A (AR LT AR ERLE 11 % DAL DO 38 pdl AR R AR BB K
S, BT CLIE 6 AR I B B AR RS 2% BT BE AR 2 8 Mk 2 TR)Ik e — P T 2, Bl A 3k
—FOEAM R R R IR AR IS AR

[0095]  M\IfT, i ik — s R B4, v DIRIG — R AR 7 &, IR R T Rz T
ORGP T DA R AR i A5 S i) B SE I A PR A PP . ) AR R R 2R
PR ARTR > B R -G — P M R, SR 5 3 IR 40 KR 7 5 2100 ) 5 28 RS M 0 i % $i 5
B, — b2 SR PRI, (B S RIS BUTIE ) o« fE— D3l , — R SR EE
SiC Kbl g E xR 7. JUMX R T (BFREAFR T p = 3. 2g/cc 1 SiC
Fp = 3.9g/cc MAEALER) TT H TSR RGP D28 Fe 0 inl 8, Hh b S 2 o 75 2% B
Pl

[0096]  TEIXFIIE LT, VAL 75 22 BHHT LT 56 4 2 H A R (AR 2 55 48 il i), L
TR R R AE ISR 3 5T & B B UTIE M. SR, B2 G VR A WA T YD RRY 14 A
PR LT 564 RS i R T . A6 S0 75 T, P Z R E BN K S L EA T
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TR AR EM EHE AV I AW % 129 100 % 3] 200 % 2 [/ .

[0097] 4, £E 7~ 5P [ 25MHz4. SMR UEECZ A, 7638 A 1 2105 A IR EORS 2 21 S84 )
s FHARFR 2008 5. 5 % ISR R 9Kk 1, AR BT K2 4. 5MR 22 5MR ¥ 75 24 FH BT A )5
NN S1C KR T LUK BRI PER 11% AR 4345

[0098]  IXFP sl 1tk VR G4 & T A0 BE . w] LR R G e, F HLAE e 1 T B Ak
IR B 24 /NI AL I ) B 22 2 RS UTE o ARV I S1C KL T- 2 0, IR S A IR K i
) PN 5E A UTHE , SR 1T, FEAN N SiC 2 Ja , IR AW A A AR M, BASYTIE. N Sic k¥
X7 2 BHAT I OB AR, AE B MO 7RG T I L B TR A ITTEM % . 1E1%
TE R B P AT R S T 15 2 R AR AR RT LAk BT R R 7S 2= BB, (R PR e 2
R TAEREME T AN DTIE , HASTF ZRe A iy AR R 0. AL, B AR 7 1 RST, Sk A
BN A PR 21 /), AT LSO R R I UL L JZ

[0099] 4345 4% UM BT LAAS I B2 2 1, W7 HE 508 F1 . VCHLZE Mk 5
TN, BRUOATEICRC 2 Th S G825 8 5 s . 75 H S R 20 R B 2R
EM R AZ T BT S 7] B R FH

[0100] & T B0 A HRAT A S B A L, B R R AR T . —
FE b, FH K 13 DT T 2 10 A ok (R3], 3 <ol B b, 185 55 B0 8 LIS 2 i AL
WBl e I, — Rz R (B, BEZIHL (engraver) , WA — MM AEH E ) 22gauge £5)
AL A2 AR SR TR AT IR, AR & i FRE R dE A R o A, X iR (2 A
RITHEBNZ IR T, 721X He A0 DU D B 25 b o IR ARV 1A A v i A e R )
PRI RAT 2 5 2 5 ORI —FEA ST .

[o101]  FE—ASEflrh, £ B3 T, AT 22gauge (1A [B] JCE 2 L 81 9 v () ke 21 L
ZEL, W Z A AR T Mo A BZ R 2 b, DU R A 5 DL R A< T BRI L.
T, L2 B AR Z LI B R 2 b, IR e AR IR AR I R B AL (K
297, 200spm) o {5 J7 [, HeFRBE &8 AR IR 3R T4 78 o5, 7RI I B A 1 — /M4y id (K
2y . 25mm) ARG w5, AT H PR TR . WUR MM R B TZid b, B EREA
BRI B e 2R T DI D0 A ROotiE

[0102]  WIJ5HE 510 TR, fZI A M BHE SR T B AL T HAESE w13 % 207 5 B4k .
i H SRR AL B R, DTS & B A S R R B s, X Aol e T 5 802 i 1A
o DU R Tg, MUK A 7E AR T AT 32 SR B 05 AL RS R . A M R
FREALZ) 18 /NI B E I [A] (L 24 /N ) o BBAL, AL IR A BHETE IR AE P 7E 65
PG T AL K2 3 /NI Bl KB ]

[0103] %5 —UCECE AP BE RN / BLFT S, a0 7 HE 510 W R . 2 R EHER 2 LR
3% /4 WK UCELE . n] DU R LR 773 (1 andT BE B S 2655 ) kB L 2 R UM KL,
TR — /AW EENILEE. —FEBREHEH THE—ILREDER N /4 KEE,
Hr ¢ = 1600m/s (X T 25MHz A, iX & 16 um 2 17um 8 ). FF40H & If HIERA,
IR g Vot A5 0 4 25MHz ) 7 49 P 20MHz BE4S I A Z 240 T 2um £ 3um yEHE A, t R
16.5um+2 0 m/~1 1 mo

[0104] I3 IS —ARPBHPLE, 5 HE 514 h iR, RS VLR EZ G, 3 A
JE S BH BT EOR BNEE — B 2 b, ERIRAT WAL AR RS R 1 i 2 DL e — 1/4
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Bz RUBLEWFE IR E K 332 T B R EM B, Pk RS B2 AE ] Epotek301
A< um SR AR 17: L (AL ) 8 (B3 E B Y 51% ) KNEEY. IAHS TRS
YRR ) 50 % 1) <1 umSiC ¥y oK, HRA BHRFRAF S 050 @k DS 224
Bk 2R BT A B 42 R A EEBIRR HAZTR A4 <0, 5g HITR A 301 FREM KL ;0. 52¢ 1
<LumiBHA ;0. 2g 1 <L wm BRAAEM AR . 55— 2 — 17 AB0ss — 2, R
HUHR IR L Qi S 3 S i A 2R DA S AT R AR o AR5 IR S W0 AT 6 5538 T T
2y 18 /N2 24 /N, ARG TE 65 BEECHE T a4k 3 /N sl B A A«

[0105] L/ HE 516 Fiw, RPEERT / k4T EE AT IR SE —ILELE . iz R EE R N /4 1 )E
B, Hirp ¢ = 2100m/s, R, X F 25MHz W v SR 1 s, i AN B R KT 18 um £ 19um
B +/-11nm.
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520 fli7ne fE— 7, %&EATAMeH . AU Ultem1000 ( REEREETE Z ) fh A4, B
A FZ R 3 e 2 FLAHUTEL Y 1D DUACRISA SR Ti He e 88 4172 (0 Rk AH VT L) OD Al i
B A IZ 3 AR TDERAR T T1 AR 5210 K40 1. Bmme i A4 026 T B 1 v Rk A, DA
i 2 35 TS I G LB R BE T . 9040, 2 N nT LA R 8 S T v A N 2 Vs I D
v, AT CATE I A8 A0 H 57 A BT v o
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g 2 i AR 2 LA BT I s AP35 I AT R T A i — 2 B W T o RS LI
KRB EIRAT, UMETE A BRI AV RE R RE 2 H T fEERE D, S Al & 2%
NP EM RV sa 260 b HAL TimE A b b, Kb &S b 75— 54
R Ao FH B W B 2 R i R R B A AR BN Lo In— A& T, DU TR HE
PAZFEAPWERT b, XS BT EM B T AL S EP SR E A
TEIRAA T, LLEE K2 40°C R B AL KLY 3 AN/

[0108]  {E[EMb2 5, M A iZif AY) / SR G F DURAIE 12 i 4 8 b 5 HL 5 ARG B 21 %4
AN)o BlJG ZANY / SR A AN E v o WD i AN — A PR b 52,
MM X% Ul tem 3l AWK AR B8 N EA% .

[0109]  EULRY B, ASSTIk e AR N ¥ BEFRAR, BT 75 % & 2T E Tl A S IREE W2
b I HLEU R H AR RIS S S e RS R AR, 0T HE 522 i1 524 R, IXEEDhREW] LUIE
A A S PR R E M EME S A E MU S .

[0110]  ZE— NSl rh, 38 H 3 FEAE VS 75 I8 1) TAESR S AR 2 7] R 177 1] U 7 1 P 1)
KN/ SR A ZS R A5 T Ablebond16-1 £ Sl M R RE . B S s
PR B B e ROk g s, DLEEAZ B (1 AP R — PR R DU 78 % . 13RS R
BB B AR AN T ], DURIEAS LEAE SR AE S R R o Ad I SRR S 25 DA
Ak S FHZEURI AR R AR IS S R 2 N IS, LSRRI 78 N AR TR B8R ™= AR
7o AL H RS B B EME T dm A2 40K 4) 0. 5mm,

[0111]  EZEHEBEZ—HACR (pill) ——IRAER B TG G o ez i IR 4
JITIR A b 5 B R 12 U 2% 1) TIUHA P 3% , 26 187 o YOUARE L PR R A 0 5 e 5 55, W HE 526 A
528 7% o

[0112]  Z P AE TS 5e R E b, RECI SRR F o JL/h s LoctiteE-20HP #¢5%
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WENZ A K JEA %, AR IX LA GAS B — 8. KR Eixh 2z FIBCE — 58 o
70, HBNZ T B A e i fE A e BT, [ E SR E T iz4h ez bR HAR A =4
(IR E, I ARV HAE =W N EARZ) 18 /NN BN TH] . A G A 1 E T — A EIRA
2, AE 65 BN R AL 3 AN/ o T, 1% B T E [m] B P AT, JF HAR R 7 B
TN NP E N = S s b )

[0113] &R, il AR — A2 o RGBS MR 58 T AL, 15 1 i
PRI FE SR SE M R H , DU EZ RN T Ah 5 2 A7 4E — AN IESE I P R T . 1t
Ny, Vo5 He TR o AR 1 J] R R 52 1 ARt DN R 2> & 1) Epotek301 o % & 7R IR 4K T
% Ti A7 FIIRHIIRZ 1. 25mm, DAELE S AR T1 4562 (A BEAR MR e — DI R 41
BHIM. ZimEANZ 1 BATEE R, 3 HARENIRER I EBA AL, AT AT < itk
BIIXA KM b EEREE R AT ETBORE (R 20 £5, ik A 852 ) DO iR
EMENE o AE—SA9 , ZIN AR T R B R S = AR, I VR S A
BIE AT HIE & I TRl (£ — S, — & B EE/Z (K] 26gauge) A H
BIRBLF) Q- RIm A Fe, LI HIR B PNz 25 G I & B A Rish. RS 4iqe
iR AL 12 /N2 18 /iy, BT DLE A B R, H AR s MAE =R TR
18 /NI, SR JE W HE T 65 33 G AT IS AL K2 3 /by o ARSI M BHE L 2 Ja, i A
Ti AP 5ERAGAFAE I E M B e B AT AL T 10 % LI E M

[0114] GV BRAR N A2, 7675 242 B J 1 2 2 I 10 GO R 5k [P g e i AT Bt e 32, oy
HE 530 Frs o Mk, ANGIEE AR G GE AR R, G AL B B AR 0 LA 5B A4 T B AR Ik
BT HL R ) SR K MR B B B R R LR i 55 45

[0115]  FE—AMH 75 & 2 I SL ) T, #2 H8 E ST 2 it 2 J2 v] DA 455 32158 — KR HilL
BeZ I —AESE b BN oeBILRESE . 1 F SOk, 78— /MR S 77 b, 1405
BRAE A 2EPHPT S K R UL, DA gk VR D515 o e 4k, B EEA BT DU AR S jk i I H R
A 57K A FEIE 785 AR A E, DAE RS - AR A R A om i, 2T
TV B 75 i Be 2% FH B BE s I PEA BL . BeAh, 1P 2 e s Lo v A T AL i W o e
o 271 5 A A A 2 B R AR

[o116] 24 T XK BWUUE, RS M ot PR g 2 — N EENHIER R, BARAH
At A v AR B FEAIC B S 5T 5 B 0 AR AR, (H2 TPX I3 U A 2 R G & L
HAA H5KILE K S 2. TPX ERBEREXIEN R —, 37 H 5 K ZHEEAHLE,
TPX HA H/KMALI R H ILRCRIBHST. TPX BA S TR 1. T8MR 2 1. 85MR Z [AJf) 7527 FH
Plo. ZFZMH U Alan R. Selfridge fJ “Approximate MaterialProperties in Isotropic
Materials”, IEEE Trans. Sonics fl Ultrasonics, 28 SU-32 %%, 28 3 85,1985 4F 5 H. KIf
PHHLE 2z = 1. 5MR.

[0117]  ARJT %N, TPX METFIH AR BE L RR 28 O LA RE & 74 & . A8 Tk TPX 5%
WL AAE AR S BED, TPX ol A2 —F K2 E AR EHA S S 45K E. B’
SRFELOSR T E He AR TR T35 0 45 5 9 B, AF S RIS H 1 0 1 i 2 1) R i 48 B
& LR Y, AERS A N T TPX R 2 AN R G5S IKT, 06 25U e LA ) BRAES S Bl R
KiHATHS . 20, Timothy Ritter, K. Kirk Shung, XuecangGeng, Pat Lopath, Richard
Tutwiler Fil Thomas Shrout,Proceedingof SPIE——73F 3664 %% Medical Imagingl1999 4F
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UltrasonicTransducer Engineer ing, K.Kirk Shung, Zm%&, 1999 4F 6 H, % 67-75 T,
[o118]  Hufg#Reds TIE S %5 2 M4 A& S0 L Ph &2 id 40 $E 1)
TR, HAEAE R I8 S 42 REAH WAL, Cam i E R T & . 454 L1
55 5 2 SRR BE RS P H DR B RIAE 55 . A bR B, A SR Y T 1 4 A R A T
RESS IR EE .

[0119] X T8 1) i A0 88 75 i Rt SR v, I8 5 B R WG AR . BB 40 /R &5
Ak o AT PR AR T HIIE R

[0120]  fE— oI PRI SEE b, FIENIGIREE (CA) R G R L4 1% TPX &S . @
A HE S R (i BASEAEPRE], Verik ACTT HEEUIE T F LRSS ), CA W LLE
HON TPX AR T &5 G e R, BRI A S35 TR 60 IR T 1 ] AR e Ay A i RO EL AR S 25 B AN 2R
Bi g, BTUL CA MR AE e Be 25 3 2 P o BRI mT LAZE H T H03E sdinte /5 & 2 e s
Y45 AL R AR LA AL o TS IN&h A 2 [ R4 i 8 B AME A CA RN &7, R SN B
KEE X IR S FEOZM BB R FE . BT RFERE, CA HABETE N IR R, X FAL
FFEAE G A T Hpegs & &Lkl SEAk, 28 SCHRAP M ETR & 3 CA [ 22 B Tk,
A BHE T8 IR ) 2 08 JE 3 43 b a4 . A, PRA SABLIRT D EAL v s
SRAF AT DL 75 2 CA M R E P

[0121]  RVE B Z FEARRIA UL LA IR ARSI g ik 2, b T BU LA R ETEHE
%) CA RT A [ 4k CA W] 45 [ Ak 1 3 B m e T i 1/4 B ULELJZ , BTidk 1/4 P VLR TS A F
B 5 JRHREE i L 60 JEHRIKFTR . CA 11 75 24 J8 1 2 8 o s A DG Bl 2 SR o2 1,
HR FEORHR R —/MEH T 2 1 KIM B[] PiezoCAD KA (3K H Sonic Concepts,
Woodinville, Washington USA) . &3 E7RT CA W[ #HIEILELE, HLEA N T4 2. 5MR &
2. MR Z [A] ) 5 22 BH BT .

[0122]  —Ffols TPX 455 3 1/4 PUCE R G LR Bl AR T CA. {E TPX JZH1 CA 2
IR 25 A 1 IR, 45 S B 7RAE 1% CA JZ A% TPX 2 2 [A] [l F 1 22 /0 5% TPX B & 538 & A1
fio SR, T ERIREH, B HAE S TR EEL GRS b, P46 R eEE ),
A]BER AL G BRI AR VRIS, I L6 T B 2> 7 20285 1) e i BB S J LT 58 Jl I kR 2 2
2

[0123]  ZE— Al PR FE A, 7E1% TPX GBS E M T TR ) ik 1/4 ¥R CA
12 s BLARJGAE FH AL eI E M B T T B 65 04 5 28 TR St & 2 I TRIMAR S5 & %R
MEMREE S 5% CA Z45 6, Hiz CA |Z X MRS & 2% TPX &5 2 Lo A% CA JZ 15142
E T 5% TPX BSZE 2 B T 1/4 WILEE . EZnftE 20N T, ZSEN
TE B 4. 5MR (K PHPT, Mi% CA I Z = 2.5 & 2.8, Mi% TPXiEEEN 2 = 1.8, X/~
AT — P gEds , HAE 25MHz relV/V N HAA -6dB 1 T 85% 2 90 % UL AT K4 —41dB
2| —42dB FIXL A 4 AT K o

[0124]  {E—ANSE) b, i) A5 56 2125 2 R0 S 2k (R) B A f — 2 2008 1) CA SR 57 (8
Verik PRA0) ¥RAGEI TPX 51T I, 40 /7 HE 534 Fl 536 Fivn. {EHRAE, %3 B st 2 T
— AP R (RIS R SR DA ZE P ) b A —J5 1, 24 aAE s, F R sh
A W FE U MR R A RNERE N b TR U7, 4% BRSO T B R8CE
SLUER TR SLETNHL RS, X SELWHE CA EWRED. TFn
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1% 1K) 25MHz B )2, BAT R KL 25 uwm (KL H TR —1 CA B, HEA KL 23um 2
25 um B 2R T . X LU CA 1) 1/4 15 A BERE T )T — 28, i 4T 25MHz T v 1K)
oeBess, BHSEK 1/4 W EE RN T KA 21 um B 23 um 2 (7. (BT, il CA I i
FE 2T K2y 2100m/s 2| 2200m/s Z [0 (LRGBS TEEIIER lun 2 3un £
RMEL, LSS FE AR T HE &% CA JZ IR, ASSCI I R HRORG 2, I iR 3R 580
B T4 i ARG R CA JEESE 5 T TSR G LK.

[0125]  ZE#RAE, AFHIE A RS SiC RPUCR R ¥AZ TPX 3B 55 )2 I T LAk FH TR &
(K210, I HHIE A1) CA BIGRIEEE (BN VerikACTT FE T I ZRIK RS ) AT, W 7 AE
532 flT7ne ARG 1ZIESLZ T T LUK &I CA, LIS 38 A AN 3R 1 35 9l Vi, 2 7 4
536 7. 9 ARVF CA RIS T B X JZ A H H I, CA AN PRI AL, M T %
KK CA $24E T R I [ L Z B BB BIVE S RIS E /) REmEZ b

[0126] P )5, & A5 E—— A BRI CA—— R B %3 B 2 | 3F Bk 5 it it
J&, DAF ISR R LI T7E T 1 1R B BUE 55 2 2 AT T B = BHIR IR, Wi J7 HE 538
JI7R o TR B R LIPS /INI 22 ST 27 55 R0 P B 28 1) =) 2 e A L SRS B, HL i g I
B MAZIB B E R 25, W7 HE 542 Fos o BT K, % CA Z4E ARVFIEIAGL R LT 24 /NN, W J7 HE 540
FToR, FESEAS A SiCHPERER 2% 1um 42 3 um ) CA DABEIEZHT T A CA 2 R 1], Y45 45
GRNZRZ L, WJTHE 544 iR,

[0127]  ZAEWERIES R /CA EH 4G 2hixHaeds &2 L, W77 HE 548,550 il 552
e FE—ASEBIR, —FE A AR PE RT BEALIRE AR (140 Epotek301) —— H A $2
T CA R A BUE R 2 Pi—— H THRZE G5A5 R /CA BERERI T T NEE
o AE—T7 T AT — AN B R E A B B R AR S AR L, DRI R [ 4k i
FEFPRFE 22 /D K2 100kPa I Hs ) o FEIX AR 3 25 2 AL R S8 BT FH AR A R AT 1)
TEHE SR T 4k 5 [ AR EAT AL, IXARIE T4 T sum g5 648, RIEM 1um
B 3w mo K AT BRAR I, BEARXIN M BLR R 22 BHBURAL T CA 175 2= BT, A4 & )2
X 1%8 2 I TTik RS A, Ak 2

[0128] LR x5k mT DL Tl sl ge 25 2 2, iz ks iU 2 B 4 5MHz 31 K4
60MHz B 5 i1 ) R oI o XA 4 Be s n] 4 FH A0 s e (R TS T 20MHz) X
NS ELFE K SR IEEAT 5

[0120]  SEJfifs] 2 : FLT—Flon i A A TPXOEA N il (85% & 95% () —6dB 45 5 ) 4
FRBE I BE2S 1 — M Pk Er A

[0130] K 1nt THBRGIEHR SR EENARKNE. %82 T BRA M
20MHz FE it 60MHz (¥ FpLBIR [ e RE 22

[0131]  IEFE I H LIRS £, AT m TR A& IR IZAT L R £, DIAMEFRIR T 1%
LI R R E AT £ 2% AR TP AME B IR A S AT I A
XTI RGBT 5, £ SR 29 0 i & R Re 28 I 2 R A3 1 1. 16 £ 31 1. 25
£ o AN, X T 20MHz 451 5, % TR 1 PIRFIRREN, AMTSEdE £, =47 23MHz &
25MHz .

[0132] K 1:

[0133]
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CA(REAAWRE) v KERE
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A& HE M RTC SR E M H 64 8 &
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PEMERSICHRETFREARETHLEHNFEH
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SR ABLEGAEMAHUEATERE (RET
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[0134]  AHHFIERSIH T 20 MR . XL A AT A ATl 851y KK
IS, DL S BRI A 5 B BT J IR
[0135] &5ty F3 13 4 U B S0 B A T ) s A1 St 7 3, AN R A HP ZELAE HE AN 22 11
IR 1), PR A 36 AU AR SR M0 55 110 5 WL > Rl EAE AN I 5 P B SO R J 2
rRIRTE MRS
(01361 SRt AR X B (U A Dby A S ) 4 DA B R0 ) e A0C £ S5 T 75 5 1) i s 1
AP o XTIE— m AHRATE RN 4 2 AR BIIF HLEER n] 0 ASCRGE A A B 24
J7 AR TS, RIS AR Ok B A A BT AT (AR o [RDAE S 110 o LR, A BT PR 2R 28 0T 2
AL R I A ] R A LR i AR AR R SRAT IR BOM BSR4
B HOP BN D RETTAF AR R 5 A R AT o R AR, AR RS T3 AT Brid Zh B
AT R AR EAT LA AR B SR ARG B 238, W B W B SR AR 37 1
(01371 BRAESA7 3/ FE UL, AR SCHITIR (AT ) g 3k AN B Bt DAy 20 3R 2 DR 5 ot A
AT o DT> 24 75 AR SR IR B AR JEG 235 BR8Py B 10 SR S SR A5 s 1]
5 rb AN B Ay A K 2 2 R A R ) B S AR I AT AR T g A S B DA B s T
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JF o 3 — RN TARFTR] B8 T HEAT ARE (R AR 48 U B 1) 2 SE B T, AR 50 T 2D IR Fk i
TEFEHIEHR R AR s WIEA LA S bR sd 55 R 3RA5 1 I 8 3C 5 DURAE Ul A5 b B 413 1)
ST SR E R B

[0138] M, AU AN 53 BE IR, 7T AR A HF 22 8 BRI e, IR BB O 2R
G ERCLETEOL N AR A PR B, O AR I —#B70o £E75 IEA ST TF IR I Ui
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