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[0008] fkHm T2 F iR b BRRETA AR H BB E R A
B, Flde, B2 F F it & b 8 3L( through-wafer via )i 33 cMUT
s aRgER, BitEmGA PRASENL, FTFLLRBAR_SR
WEEABRS FHLEBASHERBELERA. ABEGANLAB LR
# cMUT BAHEAERZFERFEILEE, HATH MUT SHF
B FFRBHEE, TUERA WO TARAEDLEREEFEIFHD
B

[0009] K FiX A6 cMUT B8 — AN EAET, BH cMUT 4K
REMTEANILRE, AAERILTRA S fatthsestst, 5
AR, S AN ERE. BAEBKERNT cMUT ZALE4E
FRECLIETIK, FTAERA S dAaAEILE cMUT & Z4EHH, 12
RIS RFE A, HI, MUT AMHHRERFEGZRER, BbaF
BHUBREAHERLERK, LFHERETREFRE. FiTdhk
BB AL ¢ & i Lt — B AR ) F FLI A, skst, & cMUT 7%
MBS A Fi N, BILPHRACEAEAIERRANEFT RIS ¢
HHELFEESGME.
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[0010] A 2 HaFiE K &4 MUT BHHF N ik
FHAM BN RL G S HAFRGILZRE, X FRYITY
2B A E (600-1000C ), B st B4 69 L4347 A XA (thermal
budget) Fl#i, BAX LI ELRE, FIALAESRFiEHHEAILE
HH R cMUT T, m GXEAERLA CA FiLdh A % thILeg4T &R Lt
TR @A TR, XA FREENG L FA,

[0011|4 ke BEFITA AR EH LR ER. B2 XA
FE2FHLE, XR-ARGEREHLIL (X% 300C) , #FAHF
M AHRTK (HEZR VR 200 BKEI0HK) , FASZHEE
AT AT

[0012] Bl 3k, L4448 5B LA cMUT A, pMUT E4
EAAE LAeslig Lo e, DT ARBERTHEIHE I EALEHE
MEMS B4 A R3] H %248, EA MEMS B E 578 &64 EH 2
RGBS, BlohE hLE (IVUS) g f SR @& (ICE) A4,
IVUS B4 6 e R4 fo & B & 69 L i B & (tomographic) B&, &9
WBABALHRG AR RARG A EHES, IFGBHRETRITF
MATx, ERFEZAHERMGEERR (HleB K EXZHE) L
Bt F BT E2TER.

KRR B

00131 E—AFEpIF, BT —Hd/EDBERER > ALWE
MBBAETH TR, MEF RO REELBFRAR, TEAES
RERGBOELEERBBEXN TG ELAH;, ARGAAEELT
P3P, Pk BebiB AR R A e R X R A &
B, gt EREZEES, QENMFARRA. Eoifi
BIEAWNEREBRAEEBHBERKZ T ELRERAITERWMF
)RR 64 36 A b 4 By B SR E A B BEIAE TR,

[0014] EF — %&b F, BET —HOEELBERES T AW
BABIAE TR, FTAF RO RBEEVUBERESR, AR

18
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LREBRBBOHRERBEX T IO ELTH, ARGHEES
AR E L, iR E A R AR RN LRGSR A
W R, EEIKE R A/RBKATEE YRR, §ATIEERTE
Ao DCBE, BEAEELAHHRBEXLREEIKE 5 iR
ARE, MUMEELRREREFANBHERES. FEAERRRS
AR R IAE T REAr DC B /E N AT A E GRS F 4
# I AE T IR,

[0015] E X —E#HHI T, RET—HOELRBFRESFLHR
HBKEEHF R, AT 0% REELBERER (FFEEw
REBBEBOHGEERBEXTIAGELAH) ; RAEEGTH
Hohn E TR SARAE S R ARk, AFARBEIRWGFET. FTRE
PR SARAL B AR A A RAE A, FTEF BIRBATIRE ST
ik, FEBSFRERAHHRBEXLRERRAVE, £
WP B R 2 AT e/ RAR T R B EIR 4 B B & AT R R AL A e
DC {g/E, FFHifitArid/E Atk XL RERIN 5 D ss
BARLERGAEERBRAERFANBHEKRET., FEEBRRRS
FE AW B 3% M BT 5 IR e de DC RE R AT IR R SR B AN
HIfE T,

[0016]£ 5 —L#hpl T, RBET —HBERBRTE. HEFEE
3. AR, 3AMEE, BREEAFR, FESAF 0T EAENK;
AR R B, 12FArdA R L. BANE G 6 & AR AT
REAFORG—AFa, SANBFHELAHETFAESZANARE
WP ENEBR L, £HFEEETFAES A O G MAEF o F—
AE, AEFREROHTEG—ARS M, EENFOFREF
ApE, FOEATAMEERRESBEM DCHRENRE,

[0017]2£ 5% — kbl h, BET —HBERBRE L, FEFTE
3. AR, BAME, BRESAFO, HAESAF o RSRFIAMRE
Ak 3AABAHESAH, £FHARAARE FANAERTHES
AR FHESAF O P eg—AF 1 L, st a8 fgIF 4 & wIR[L
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THEAR L, FE5ERBAYNELAHFTHE—/MIaER. £H
FRRETFHAEAEAFOGMBEYGE—AN L, FHARERLETH
—NEAEMIE LR, EENT O PEEFRE.

[0018] 2 % —Lb| T, 4T —FHOELBEREE T4 1R
BT TR, TRFT G REELBESRGEE, FIEAEY
REREBSOHEELTYE, MRAELAHRASRUEXTIH, HL
HHREUHALE, AFEECREBZEMEHEE, FFEEHELEX
TR EGTFGEOE AR, BEFEEB T ZE ELL, ik
FREMEDK. S3MEEELAHHRGEXLRELLY F F%
BRACEMGTEEGLRER AR BHNBKEST, ELRESEE
EMERURHEBHBEKEZ T ILELBEZE L) TFHEALEY
7eHm b AL dr L R R A B EE 5 IR,

Wt B 6 BA

[0019]8 1 A M KB R 7T HRBIKIE T H ke 44,

[0020]& 2 £ 3 7 THRBARL A LRI ERME LS EHR
RREBEM, X, BRESWEIFFIKEHS.

[002118 4 £/ 6 T h TARBE AL Y L6 5 0 hl 4 7 #
RRBBMHHBAR, EP, BAEBIHIEDFFKREL,

[0022]8 7 ~H T EEMHEBFREBREN, L+, Edah
% RAEB RN B%EIR LA R L,

[0023]F 8 Tih TARB AL A LB A B M LR EHERS
M, Ed, REBWEFFKREH,

[0024] 9 £/ 15 7 T RBFE, CFEBRBFERLP LAY
RRCEIEE N R T

[002515 16 T & T MARIR K L34,

HARE# T X
[0026] A& BA 2 FF 6 SR 640 iF BB L s hnAh 8y &, /R JE 35 42 5
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k¥R ETHEINREENE) —NECAKHRKENF &, T
i EEZEES S TFHLAAGF/RNAELEZERET T @M
FERYA, RAEFALTRBLEREF T HRXBREBNELTF04
KB EXERZ T AR/RERER DC HEREZAFNLET B
KB B I REBHHRHENF &, RAFLY RBIH P
THEXBREBHEY —NELAHHERRGRXEREMR DC A
B, REBAARBFTHEXBES IHFORBREBFHORKENT
. RE P RHAGIL Y R % %K L2 pMUT (SOI-pMUT) 7T
A8 4 ik A R L 18 i 3t SOI-pMUT A4 ¢ Bl 38 h A2 X b3k 46
ded FHA G EGEE SR, Wi k. /X DChERERE
MRBEHFEGER. REAVERF LT ROFT HEXREEL
KRB BHUARBES T R B RSB BRNER
o FH FHAAG R A, Wi REE. /3% DC 1h/ERIE %
CMRBEN TR, ARXPATEEZHAFEFTER T OET A B
B (#ld= pMUT) # E 5572 F 27 RAFIK K.

[0027] K& “BHE” . “BmT” AR “MEMS” T Z#%EA,
FHBFRARERLE (IC) HE PR G BT k.

[0028] K& “H¥eAEX” . “BHEEX” . “THHEXN” AR
“TRMBEX” TE#HRER, FRLBFTROGIMIZGE RO A
Mg, ZEBENSEAKE FHERLENT bf/RRT).

[0029] 3= Rl R E BAFT1E A 84, RiF “BBHEXER” BFHNL
T AR X 3 60 BB LA 44 T Ah AT AR S RAE X, X R AT AR IRAR KX
AT EMRBERE, R, AT REBEXNTBIKF L
MEQRE RRETE.

[0030]4= B KK BA AT 84, RiZ “REHMELER” . “BAl@
B? AR BT TEBRER, FRBGEXIH—FHeE, HFTH
BAENE ARG R IBEER, FAGTUE 1 RIEF/HKE
10 RAEF/MAHEE A, Hlde, 1 BRAFHELREAEDRELA KXY 3V
B 5V IR,
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[0031ALARBKT —HAT LT HRARRENEZNE
KAEF W FE, FRAF R QFBEE LA HBRFBHREX RN F
IRZFTHAe DC 1B/E, Tk 7 kil F AT A X 48 3 ( 44 pMUT)
HARF R E TR ER. AR FETETRAEZLERY pMUT &
Sl T AR XBREE. A FRETET O pMUT K5 Fo/R & A
£ AR pMUT M5 69 5 F 5% 04 A B4, AL BRA & ik T4 2010 38
BAEAZT T,

[0032] AKX ARBT —FHATFFLET R BRI NEENE
WAE T F ik, FTAF R QR MG T ELHF QRO HACE G4
Wh B EGERAET, BT ki Qi AKIIER B IKE T T 4640
WAk, TR F R TALASEBKEDRZINF/REBEKED
KB, AEELAHERDCRE., FIEFRBFTEATEARE
RPN L BT B E.

[0033] 3R X THL b —# 4 F Loy s ik, XM F &N
EREFEHEELFHES (AR RUABEEXNKRS) T4) —R£IEA
Mk, PARBROEFTABIHELH LR, ZEEHEKRKT
AL EIEAEERABREFT O EF AR, BABREZCLNE
W RAARTEE (LEHKE) . ARGTRRLTRIFEHELE
BEHHALEIERRMERFY. RIL, FFHAGTELERR
FHRAHLEZREZE (JLERE) THERAL, ARREBHGEKR
BE.

[0034]pMUT B4 T pAif it 3640 & /& & F F T H 4135 69 WHAZ
SUBREPZT BEFHF 0 EH TR/, PZT BRE (1 MKE
JUMA R ) , BB EMTRAYG IR ESF (JUHRHEF) TE
AEHETFHAGEG I, EREBEF QAL ARY EaitHeskd
W, EREEF AR RB SR IER, X2FHEA K
JERT4k B840 6 REA A, BidiaEa Bt g, TikddEm
WHFAEEXRGLAERERA—EBARE,; 22 4R EEEN, AR
BARY B Bmesta, B, FEFLBLRERRARKGBER

22



200680056647. X o E9/25m

s, RBEAAREEECREB T AEL—H,

[0035)| AKX A FTid 77 ik & AR TR ML R & E4EHe. 1&
REBBRESE (FAREBRpMUT BB ) MBI HERBYAYN T
EXTAHR. AGTHAREN S EAELABELHHZ2%4E 90
R, A@dTRGEREGHRBBERML. HFEFEEHAT A
IE 5 AT 5 P A6 e B An 3 OB VA 1848 4K ik 69 1B AR 3T AN T 3 3% Bk
e R R B .

[0036] A K BA AT ik 7 ik &5 L I8 A 76 m 44 &, R BE BB R AE 5 49
RAELZER (HARESR pMUT REB )R ERERGAY
IHELXTHE, ATALETHEXNELREZHERETHTHER
AEROAHBEREETINM/APE %R DCHE. £ hAEX Bk
BEEAMHRGBEX LRI TR/ R AR M DC BEHIT Ed
A BEET (Fliedird vik) . SBKEKETH, pMUT F
HERER—ZHRBAICHRREZE. IRHRY GRALG—ANRE
EF, #MOERALZTUARESELRRFH,EMMAL. B, #Hin
DC 1R/AE¥ R T BT AR S ATIF 3| 49 R B IR WA T

[0037]F & S R4F £ K34 pMUT it = AW 2 BIIE T 6
Fik, (AR AR F FBETER TR EGES A AT EHEX
I A6 R AR B T,

[003814E 4 4, VA FATIRIPATIZ F ik, #EHS pMUT
A ER. PRTIARAKELE LG RE —E S84 69 R4
fo. RAESFREELAHHNEAERE RO F—NRGESEE.
YA LB, KittE A B = (BRF &) 69k B R BT BT EL.

[0039] EATIEF iHx g — A\ F, 40 G TECHHFHH EEY
BABAEHEE, IFZRLRGKPHEETELETHEE 90 E%E,
XERTEGEFHBE. XIFERABNEZE S hird; & TR
REREES, BRBAT EZWHRIDEES., B3AERET P
&) B W, A 6 Ao B e B BB AL R 3E SR AR W R AE 5. HA Wi
9 EBRF LA AANAREANLRFRT ., BT B EEFTAY
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PrEH RN R Ao e BBl RT R —AF B2 i
F BRI (B 1.5, 25 R 3S5ARAH) , WESE 1. 2 R 3 AT
AP A A RARE PG G FIL T pMUT L@ REKE.
2, EhEAEmFBRERERGER, SRR,
pMUT A4 A £ HbkAr R RBRES. X2 EF pMUT AHKE
W E W6 3SR M ISR

[0040)EFFTEFT R A—F BT, EFEKB|XBMEZA, T
VAR R B A DC REFEAREEECLTH G FHRHKGE AR
F e EREX I REZ DC BAE. DC 5EKHE S P 155K
SHAE, AR KB A NBERET. BARET BB E, ATRER
BKGEFRERY FAEANRBINERGFEEZRGELRR, LT
VAGI R & AR R 2640 DC 1a /A, HFimey DCBETAS TR
FAF AR R AN F) 6 R T AR B AL A £ pMUT LA 64 bR+
BT, EMTEA—ETEM,;, AbEBEKROENER
18 &) [ 5 B B A B DCRELTUS FLRGEFE
B ENED) BT —B M, UNEBREHFANREEBBRR
.

[0041|EFTRF A —F EF, T A" pMUT 740 RARAE Hy &
EARSF e, FaetEdh & =M FF RS, HELAEE pMUT. £
FET I RRERZN, ATHKRGXHRBEXNGHREEHR DC A
JEBRA , L& T /R T4 69 s L RAE X R %1% DC 18 R BR T .
R LR, BEIND DCBEFRF okt T 8B4, HFEL—
BhE DCaEbRA, BRI AELTLS IR E B CHNIREHRE.
Bb, MBSy REXFI RN ERBALE & TR ABHATEY
FABIRER., BAHEZKBEYEREXNHEBETAEARK
R, PRoABROEETRKTAEFT ZWITESTE. R, XMFET
AT Rt B AmdE SR Rk B K. sk, b TRRF T R LATIE S
HEHAFTH (L PEELAHY TERKGIRALTRE FREX
R DCHAE) EaiFgntlE, AMATIARKRESDH., BAHZW
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MR B R B BT AN AR AR, PTAR A BB T LAk
M (K DCREMMMF A L) G REGTET AT AR GEKRSE
5,

[0042)EFT R F M H —F & F, & pMUT 3640 AR AL #y &, & VA
AHER, SHRERLELETFRRAEMALE, SBERHELETURE
B AL M B Bk E R AR SRR . B SR h B S N B AR R4 IF
HiE= 2| pMUT, @3 ¥A#H AR AL TEELE, TARFBIE
SEAEGHRKE, IETUH AR ARDRETHEL A HEREG L
HBEXMFEGESLLR, EEHARHE, SBAEHEETALT
RACEERSEZ NG —NBE, FREFHNHOX—FTBTULEESZ
FiEW AT @R ER A pMUT 8 KZES.

[0043]| £ FTE F ik 89 F —F & ¥, 6] pMUT 3640 AR AL #r &, [ vA
AMEH, SHAHLELEFRAEEGE, RESHLETARE
LR AE B BBR T R AR B AR A . AR A B RN B AR RS S
HAEE pMUT. EFETEABRERZH, Gt Bkin 5400
{54 ERMEAR N DCR/E, FEREEE ST G L RAER
KA REF., REERR, AR FENEX—F O ERBERE
WA R A A PRy SR AR AR X S 1) LA 4k B ARAR S B, 1BARAS IR
TAEEWAE GG R, ZMmES R TR &> A NETK
X. BiZAER 545 L 4 B I EREAAR Y DC RE, N EAR
REBPR SR L ETALTFRACESRLEZR G- BE,
LR FEHEASMOETEFT ZHEEAZIA.

[0044]7T A F pMUT 469 Efo M KR T 49 B 475R B k3t
H DC1R/E& M Anat ], TUAE T REHFE DC 1h/E AR REGREH
WA A, DCARETIAM 0 BRE| EEREMN 0 BHE fiME. &-F
o Bl Bk AN TR, mEREARRAENH MBI EL, Ak DC
o B 7 4 0t 1) T A R AR A Xt FH&abintd. AR Xsbhnth R4
SEARKPRITR T kW EFF Bskinty, MAFEBZKES.

[0045] T RAEFTRFTETFLERE DCHEFTHEALNES
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BKIES S FF/ B Y R BAE T PR E . F5AT ERT IR
RN HEL pMUT A RABAERF T AR RAEE L3 R ASIC B4
W O RAGFERA EEFTEN ASIC BHHERTAER ARG E
B & #) ¥ No. 11/068,776 (@it AE Wiz FiReI LR AREHER
wiEw ) Brik. 5 pMUT WA ERMGEFT AT LR TR Y ELETF
HekpE, TRAZSTATRZAXBUES. THAFEIRAEZELD
¥%AIC 5 pMUT # &, AAa¥EFTATEARARLRERANS
pMUT 14 & #4947, A F 8125 &K XA/ EAKE A 7642 DC 1 /A
FrEcegeR . TIARARMBIFTETAT. GELAF#ER DCREN
ZEOHGLERBHLEE L RLBEAN—3TFHRBAE, LKA
QIS4 RHRESERE, PR ORI, AC RRB/IFEF.
Ed Rt A ¢SRS TERIESTMH, A=A BEHH R
B, XFFEUBETUASAFERITHK, KERALFRADAELR
i 4 B4R B Fa iR i AE 5 B W e de A IR R RAKR F A K B 424 DC &
JE &4 B Ao o, 3 e /38 L F 3R, do RATUBRIAARA T BT/ %089,

[0046] = A 3B G BIAZ T8 LR F H W AT AL S pMUT
Fass gk F e (SOI) 45 & pMUT 84 (SOI-pMUT) F/R & HE £
4 ASIC-pMUT E4, +o3tF k49 £ B % F) ¥4 No. 11/068,776 Ff
ANFFE, Bdede T BT,

[0047] AP E 2, T T pMUT £4F4:#) 80 £ EZ| X FIREF
44 A A ELERY pMUT B4 90. 44 E4), BTFHDE 46
RHATEE, FRA L E 46 FEHFEE 42 BRI EFFAREH 4
E & FAT R 48.

[0048]TH 4% 32 Fo /K HwAR 20 WA F =N 28 - F e/ EafE
I 2 kAT, BN R 28 5AM 24904 S8 XE. RE
HAWME—CARE 14F8H, EMETHEK 12 FEHREATA
& (air-backed cavity ) 50 H A& % —wANHE 14 2l 4kdg. ZLFAT
B S0 4B A LLEIE 36 LM FRE 2 BE, XYV FLR
2 RRFFRES M EELEFH AN 20 FEIRABLELE. B
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W F LA Bk 42 RANE S 35 3| F FARBH 44 LRF T 30
TRBERIFE MM ERLERE, TRFAMESORMERES M. £
BT 50125 5 R E@MmEEe MUT A8k, EEE 35 PHHRFE
K EBLE#RE.

[0049| L35 F — A RIL 28 49 & A E A ) pMUT B4+ 90 24T
HBIER A 22 R 32, 20 KN REE, EE 8
L2815 FTEBAMHESRE S8 TRIMAL L, REESA B THRE
AT RE R A, KEARTALSERLEFERARED LA 28
RG22 ABZA AR, FHTER 32 5KREKR 20 8%,
FEowAN R 28 LR T AL RES) F TRSE GEMF BT
LT R, AERGIZRB/T —HHRAEBBALYELTH 22 ¥R
THABRAFAHTR G 32 HRITAB KRG FTE. REBSE (4
AHESEE), NALFRILELTH 22 KFEHHE AR 28
S HHEME pMUT BH 90 L EZTEZREVNAFHR TR, AR
ERESSBEAUNRARILRE. ELAM 22 X Tty wr
HMAEKERRAZIZELTH 22 BARECANRBENHRS., Hlde, o
RRARFPHERNEGJATE B 50%0HE, RLARSGHENK 28
TUENELBLEF LGB ELELRBRALA 50%, Bk i4
50% KRR E, ok, wRPLPIHGLHMEL, Sl XMBALEH,
MNTARBRESHEUNFRATE_BNTE 28 FTUKZRESHEAN
FEHBARRARISR LM, X T H F WA 32 ZAAEEA pMUT
MF AR E R R R TS, R REYLN K 28
BBk =4 B 7E K (active) B3R, M AREX KRR 20 Fo /& w5 H
ML, TREEFMHEHIY, BREERBREAAAEELRSTH 22
B TR AR R R TR, |

[0050]5% B & @ 4] & 69 B &4 Ik 3h #6 BQHUH BB R AAT R (F
BRETFZEGTH) b, AAR4FLE A BRI HE. X
ARG ERFAIESOR Y RERTEMAEENK, BAHABRAE IS
RABSTFHRATKR 12 LR EF.
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[0051]% SR B4 44 TiARKAABR T Odo 44547 F SR B4,
QIR EFFET B4, FlmBESHHRESH. AT, OXH. M
HEE, MWARAESR. 2RIAE. OE/AQRBAKRE. EES
BEEX, —&MmE, FERBFHYGRZOOFFIRGIETRBEMF. 4
A b, FFAREM 44 RELAE B RN FFARE A (CMOS & R ).

[0052] B A HEAE R A 22 5ARARGER A 22 & H, Ak
EREBEHEEXTTASAES)EANTF, L, TAGFFARR
44 B IZMNEANEEE R FEKET. Tt b F PR EHF 44
I A AN RE—E ST DC1BE N F ERIGBBRIES.
BRMEFTAFT A DCHELRTIAE FFREL 44 FAR.

00531 A F itk h ik 42 WREETREZLS BN FL. £
MERFEEE 35 5 X FIREN 44 ML SERRBEREST, B
AHEE 42 FRRETRER, IMHRBRY THELFRKEHED] 4
B EENFEAKERELEG R, o, SARKARER(K
EEERALEK) Mk, FURALZE LHELOYWELKE (<Imm)
REBETEAEFRELAAELEIEZTHENERE, XBBREZBETH
BRI, FABKTESHREBSHTERATTEZNAER,

[0054] 51 R % A L fn A B4R, AL ELE 42
el 20, 32 TURBEAELEZELF R IZLRILGEREHF.
b, EARKEBELLRREMBLLEICRERFR Q2B TEFL
CHRTRE, AARFTEEREERTTHRESA. IHLERF
teb AT R T 2R F T A LI 50 AT H AL S At 22, K@k
ALY,

[0055]% pMUT 23445y B 4 W 3 2] - R B4R, T AN
R3] pMUT A8 — &, B 5 RS B T F 54K E4F 4RI
M E B E G, @itk pMUT E5 P HREFLBKT R EBHKR
FRE. WIFBAHELERTINGEE, FIAFREYATIREHFNT
Y, AR, EFFRBAHESRT LA E pMUT 8482
WA oG KR AL A # #9 (acoustic dampening ) R4&- AR & T VA
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RBNELEL S E. SEAGHARRGFFRBHNREL
AEAML, HEUGROMEREEA RN FRAF LR RS -
BB, A TH, HEHRLWELTALGH pMUT BF MM
I F IR B AAEEH.

[0056]pMUT 24 & & & 04 22 ¢ BATEE TUAAKXE 0.5um
2| K% 100um, 4 EH, AR 22 9EEEEMAKREY 1pm 2| X
%5 10pm.

[0057]E &AM 22 HRARLBEEATUNKEY 10pm 2| X%
500pm, FOE| P SHEIERKLY 15pm B K% 1000pm. 4 A KB,
stF 4 1MHz %) 20MHz A AR E T/, FRTM 22 REKL
REBTUAMAKY S0um 2 K% 300um, F OB FOHGHEERRY
75pm 2| X £ 450pm. 5FF K F 20MHz 6 £ 5 E L4F, TAE B
ol F Sopm 84 B A, A LS, TUARSAAHLERE—
A, ARBEZOBEGRTH S, ARBAKRESHE L.

[0058] % — & /AF/E 14 EACETIAMKE 100m 2| X4
10pm. 44 EH, ZHBLLEE 36 EELTEMKRY 10nm 2 XY
10pm. AL 20, WL 32 AEALEHFLE 2 GREEEAAXRY
20nm 2| K% 25pm. FF O EE 50 4R AL AT AN K 10pm 2| LE

[0059] £ — AN A5, pMUT 4454 10 BL 2B A 54 %
BE| KRB 44, ARHARELE RN pMUT E4 70, £ B
L SAHMRAEFFREMN 44 EHTEMIBE 56 F, WwE 3T, K
ERISE SR TALFRRABXI, BETULLHK pMUT B4
#) 10 #5405 £ SR B4 44 G #EAF] . T AR AR Fo/ R 2 K A2
HEMIEE 56 #HATBAH, FATURELEE. BHA. TR (e
&) EKE. CVD RERERF ERREBERBE.

[0060] /2 3 2k L4641 b, HRBIKAZ T LR F LA TIAE
LB 4 2B 6 FiFd. T EER ARG EZE FTH FiF No.
11/068,776 Fi& &4 . A 444k L AE (SOI) A JRAE A AT & #1369 pMUT
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ARG FEARE 7 AL 64 it 4 SOI-pMUT B4+,

[0061]4= B 4 FF-7, ATk 12 (Hldertdh B ) REHFEAE 62,
BARAEQBANEHN_ENAEE 64 LB, —fIAEE 64 R LA
K12 L. BE—GNRE 4 HBRABERE 62 L&, FALKESG
BEICHRABAZ —CNRELE, BELHHE ISHRAELE
KB E 16 @M mBAE SOI pMUT B4 44 100, 128 SOI 4%
HWES—ANMREQEFEEAEE R EN RN RN BILEERE
¥ 4IR A & F %4k (DRIE) . SOIE# 4t pMUT B 35 B &
B EIFR e, ATHEHNFENTHGERIAEN EFEHF—K
M, BARGERES SOLA R ERE 62 Y REFTRZE., HRiELk
TG, BAEE 62 BEH% 200nm £ 50pm, FIEE ¢ EYE 64
BE A% 2000m £ 1pm., ERZAHIEHRG T, FE 62 BE
A4 2um £ 20pum, RIEEHERAYE 64 BE A4 500nm £ 1pm.

[0062] 5B B 5, RRZ4REBHHE 18, KUEE 16. F—%
ANRIE 14, ARE 62 LB RILAEE 64, NAH AL B ALY
22 Fodii )R 24, FREATR 12 48TM 13, 24RELE 18 Fokd
B E 16 AT RARTT P 68 477 49 pMUT M H K 22. #maltef —
LANRE 14, BRRE 62 FEEH RS E 64 VAT R FaFF 648 5L
69, AL 69 ¥ATk 12 RE. 0B 5577, ERNFEFHEIL 69 PR
BREUE 66 AMEAEREH 20 5MEEH RN FiTd h X FRA4
Wi, TRASE GG AL F 2] MR pMUT B4 44 100 #4778
o, A FEH, AMFTFREE 20, REH 32 AREHGFEE 42,
F 9L 66 TA g 40 Cr/Au. Ti/Au. Ti/Pt. Au. Ag. Cu. Ni. Al
Pt. In. Ir. InO;. RuO,. In;0;:Sn0, (ITO) ¥AA (La, Sr) CoO;

(LSCO) #& B A&

[0063]it— F XL 22 SOI-pMUT B4 44 100, BARE S AR
28 TR AR 32, HlreiBLRA M B T 242 (DRIE) AR Fiddh hiE
L34, AEFERNBAFTHREHBLELE 36 £ HF LK 42, A
6 FfiT. SHE 66 SXBFRLBE N I MY LEBRBTEHA L&,
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3B 6 ATF, SOI-pMUT F4F4H#) 100 44 T FH 0 & 46 &4 2]
FFIR B 44, AAH REELE RN pMUT B4 110, £ H A4 L5645
¥, FHFREM 4 TURRLETEMBEFTHROE LB S MEEE
HEHFEE 2, ZHREMBEIREFFARESHLARE LFLK
pMUT B4 W33 F 3R B4, iTATE,

[0064]) LR ZBEKFETHFEHEATULE S KN B
L2 (SOI) AT & pMUT B4F0/R & F 3 £ 49 ASIC B4, 2o FHFE.

[0065]3T & A A T AFA4IEH) pMUT BHRET 5 TR FATE
PHEH LB EEBEBGK B, XA FiL SOl BHE BHIER
KHELRBESANELEERR. Kitt) SOl AN ATHE pMUT #41
BRETHEATELARRLLN BAFNR T L RAEGE (B AR
BIRTFEEE) 6 Si0, R B4 M E, H LB TR FAaEE4
EERGA G EERER, Bk, KA SOIAERTEH L. $he
BHAERARITAFNBELEACREAHLSREEZ RS EEE, T
B A RE 7 A6 A REHES 6 pMUT.

[0066]SOI 4T & 120 F A 35444 (LA F 0.1ohm-cm ) &
PAEE 162, BHAE 162 REAEEHEMLME 164 £, HEHE
HE 164 L TFATKR 120 9 ER B L, ESHAE 162 9 RE LAA
¥k SiO 4L E1TS AL EE S T L T H PR LHE 116 #3|H 4
8 B E 162 F . B 1T A %) Fe ) MR AT Si0, 4640 B 175 AT B B k.
FEHE 116 TABEBRH R B TFREALRERFLTIUZ Pt K
Pt/Ti. Ti 7T A T4 Pt #:H 2| Si0, B. Kk, KRB E 116 445
RBBTAAEERHHGEREE. TUABITAI I RIEFHELLD
SRS FTEH, KL T A4 LATIE,

[0067]°T vAiB it dr 4878 WAt BOBBIRR CVD ARE S H#
REEK (HAWRAE TO0CHERET) RHYRB B EETH 22.
T A deil T AR Fe 2| R HATE B, SFEBLGEL TS 22 #
a4k, BEERSEHARTE N TFREMGTE. TRET I RLHEY
B, AATUABRMENEEEES.
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[0068] 42 &4 8 & 180 BURARF B L RAN AL ERXAFE LD
kB, 2 BEEEE 180 TUA Ti/Pt. Ti/Au. 3 _Ei&# M
2Rk, TITRATRPItR AuSRAATL LGB HAE 162, £ 5EH
BE 180 RELABLIR 116 HES RO B AL 162 Z A ¢ w ik,

[0069]:8 1T 6 %) Fo 2] k2t B4 AL E 162 HATE ML, ARBESH
ANE S TUH 22 ARARG TR B AR 130, T2 B AM 130 B4E%E 5 F E & T
M2 B K RfEE. BB AN 130 K% 1232 F 4 Si0, & 164.

[0070]:8 itk KA FRBEREHLNRE 128 RRECHE
#1E 130 89 B RUH 22 TR A BB, TARELTREGR
S aNTHA TFRAMOUNFE 128, REDHENFHHTUAR
RBELh, RN_FR, R=FEAZE8) (PDMS) . ROR LK

(PTFE) « BEXHFRTH (BCB) REMELSHRLY.

[0071] 6] 4o it b F REAL . BRAXBELEZRELEERTFEE
132. s F4£BEHRTFEE 132 TRA Ti/Au & Ti/Cu.

[0072] 5] 4eif I AAR R R KRR R IERREH4ME 190, KA
M4k B 190 RALS ST 68248 A 18 #o B4 2 8 7 AR AR 49 AR (41
ok, K. BERK) HRLLFRE, SFHLTUA S AR
BAOEAARZ AR ZRGEARENF REE,

[0073]5F AEAT R, 120 H @ 2B R T 2AF 4T 150, Z 4k
WiB I 131 ARBEHB FR 143 55 KR E 162 AR5 L EERT
@2 132 693, TRBLRR M B T4k (DRIE) k#ATH 4%,

[00741 & = A FATHE 150 &5 A 137 /&3¢ 125 LA RAT/& 120
MEEAE 111 ERREHBLEEE 136, o REFZENL (FlATEL
%), HATEI 125 W EHLEARE 136 #7214k, 2B LLIKRE 136
TARRAY. SRR/ AHH.

[0075] £ = A FATHE 150 A ( @FEMA 137 k3R 125) AR
AtIE 120 9 A®E 111 LFRREHLBE 142, TRERH. ©FR
HE R CVD ZREH LB E 142,

[0076]i8 it | Fe 2| M EAT R 120 AT 111 Lt £HLEE
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142 HATBA B, VAR E ST 22 foddibi@ L 131 sk fa® . £/
SRBEI1NARSEEITE 143, AT pMUT 43 IC B4k
. B, Hid it SOI-pMUT B4 W EZAFITEREEL T4 L
RRRAET R G T E R Ef i iT4,

[0077] 2 & s 264 F, TUAEA pMUT ZH 3 E A 42
ASIC B4 49 SOLAT & %) 69 pMUT 848 5k S2 I LR 7 4 3 3% ) 0k
EEUFRAORA. BRQELERANBH OB NBERRANGLE
+ F) ¥ 3% No. 11/068,776 Fri& AR sk B4, Hlde, —FF eI EL L
M4 T, ZELSLEMRELATFRAREXS (Al ELE2FE) T8
pMUT-ASIC 3 & 45 #) 84 'R 2,

[0078] 4= B 3 Ff =, 4l 4o T A% pMUT At AL 32 5F B 4%
#3) IC #4T/& (#H)He ASIC B4 ) . pMUT 5 IC AT /& 6935 48T A8 L
FREM RS A RATIFH DSBS, FTFHL EESY IC RS
RWEHFINERGBRE, XRET IC BT, HE#—F RS
PMUT-IC 4848 6 B EFRBF L EHME, ¥4 pMUT & IC #/RH
ik 7 kR IREMIEES. B O AL, REMBEESTAERN
MEBYFREEZRGYEERMENGERE, HFETARM
FRBEH L TIR,

[0079] & 8 & th T B it 4438 AAL AR 4444 pMUT-IC 3£ & 4 #) 220
8 L4, 78 IC 4K 320 & & LR RICEM NS L% & 256, 44 L pMUT
B 10 LS. RREBENE 2 AARFiLH A € ELiE 2305 IC
AR 320 08E. TAEIC E¥HFRLRAMIELEE 256 mAlRy
AR AEE 230, MNAEEEH pMUT B4 10 ¥H LKL R LR
# 242, A it DRIE #4724k, 3R A CVD Ffo/R LEHRF L&
B Bk 230 £ Bk, HE T VAR KM A8 FLA R R 4 & i
HAEEASFE Z ICATR 420, TARK LI & 301 (HlF&. FHREYL
EX)RBI—ARENICHRYGTE, ARBA pMUT-IC R &%
MERZAGL TRHRFETLERZ G RERLR,

[0080] 7T ¥A i it 4k F ML . CMP ) IC 4Tk % % . KA CMP
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¥ IC A RBRETUARRR Y RELEMOGERE, FETARMRE
A B LM TF Imm ¥R E. CMP &7 ARBET A £ % 698 JL 2 1k
AR GA BB ILR T, BARAELYAEZ kS CVD £ &L
HRIELTABRER RKF 10:1 R FT L ETAEH RE AT
FE 250 Z T8 i CMP R L T Z 4§ pMUT 4K 8% .

[0081] &1 F & & (die) A EfFRIEAHTRA], BIFHDER
SFEBOREBLEMN (Bl A LAARTRLEZL) ERMRGHES
Rk, FREMBEREFEREEWmYEAORK, BAHAELE IC AT
& ETAT REA (fiducial) , FETUABIHFHTAZ-HES
BB R AN R AT e, Bk, EAME T2 4REILE, #
BILRAE LT BATRG ELERZ. B, A pMUT-IC £ &4 H
220 K EHA KR ERKTF pMUT B3| K% .

[0082]%= LAT R RA Fitdh A 444 &% dbH Rk
fe BB Aey pMUT Tkt —F 4R E 5| QLIEIN IR E Y69 5h T4 )
BB EITRK, Bl E RGIFE K. pMUT 5 32 4| & 364 & AR 7T vA 91
BRUMBPERTHEHEL. BERKXLTU QI 7 ERM
#. BERE. ATREAREERMBER (dematching) BE. SFTEMHT A
BB TFHHBERBABERKIEATFTRARBYFER K. B
BEFEEKIENHRTUAREMHBIR, HleEH,. ERLABRT
SR, BESEELANETUREATE LG (Hled B, 3F
5. HHEHREMGRIEAH) $li&. flde, AR TTESE
MANR A, QEREER. RBEEER, AP HEHRREK RE
BRI ERBEBHREES. ERYIFCNGREY.

[0083[#R BT AR F FEIRKNHBHIBMLE TN Tk, FTA
TG REBFSFERL, s8FFERLOEDMUT A S+
AEAEE (ASIC) BH4EHERY pMUT; AR LE4 FARMB
B4kd, HFEAE pMUT 680Kt 3L RAEX AR 848 DC 1R/E, WAMK
pMUT AN BEHBKES. FARBE 9 EZH 15— FHBIHFNK
5.
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[0084] 7T ¥AM pMUT 4+ 90 42| ZF MK Y 507 XA H X
FREHE, HARBETFETEH 500. 600, B 9 £H 10 FfFw. &
AR IR S A RAME (FLHFREME RA 5 & IR A
5 ES U MIRARIGHEA) 2 HREMKLEREATATSE
HMABEBREZH I ERREEIA.

[0085] 5B E 9, B AMRM KRBT TR 500 G3s 5 ZTHELYL
507 £ AR A% pMUT 90, A Filit 7 & 540 K. MEEGFF
600 ELIEL FH LY 507 £ ARMWAX pMUT 90 AR 5 & 640, 2= H 10
i, $% 500 = 600 4-7| €355 pMUT 90 A3 Ak ey & I8 B 44+
550. 650. 7 IEHTH 550. 650 TARAKBMEAETHRESY. KK
PR .

[0086] 5% 700 eLitA & HEME ASIC 4 720, 730 #
pMUT 90, & H & &4 ASIC B4 720, 730 TAR SR E A K. K
XBREFTAD ASIC BHFREMNHEE. LT A GIE A ASIC F
%, BleHEEHE. REEZ (beam former) R RIE, FF 740
L pMUT 90 B 338464 & I Badt#t 750,

[0087] AT % B4 500, 600. 700 #95F3R AL E T IAM 3 4
W42 6 wHHF (1-2mm) , ERFTLEHALTUAKE 12 HF#H
# (BF 4mm) . XA B4 RGHND BRI, HEEIHFETE
KPHERIKENELFE, BRTURBMBERELCET X (3=
3H%IRAE) RBYFEAGELFR, REFEEMHF 500. 600. 700
Boh & 509 TRIEE R, FETAF e SHMREZRSYIRT £5]F
F & AT,

[0088)1E T+ AR EM AL FARTALESL pMUT #AF & E
HFITR A &GS, B 9 . $FEARFERLEL T AKEH
(route) FiL &4, F AT FEBRALY /O £ FmEHE| S
HREH AR, A, HTHIATRMG F3EBLLE HRRKIAK
EZHH, RYFEHPLSHRLIIRGBEELZAAYG. Fldo, T
A TF (A4 3mm) $. 20 %20 L4444 pMUT B5 & A SR EHE
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h, EXHFALT, EAAH1E5FLR, RVELEQ2TEE) 400 %
FRRIEZHGE Kp ey pMUT 5] LG TR G=AMA T3 F
S &R FEES, FELGTRIGEMHAT HFE.

[0089]E sk, H TRV EFINEANKEFRFEFTHNETRA, T
A¥ pMUT BH 54 R EREFE K%, Hlde, B 8 ATF, #
AFLHAEE, TUAK LA EEEREZBHEIIER. TARR
K 8 ASIC #:4-%] pMUT At )&, &£ 2 EA pMUT B F LK
B Hik, I3 pMUT KGR F 12 FTHB A K, ARl
fEekb B kAL, XA A B ERLETAR KK Y pMUT T4 ERKE
Z a3 KkBEAG—FEEKETRE. BIERF =SB EA
ASIC, T AR BN 4t BRI LR E B FNRAKX B N FTRER
VR EHESTSERMSREAINFESEHG VO EEHE, A, £F
ERHNEZEVHGLR, FRAANRERARETFET RN R
VHE, BV AKTERY T AMHZE Y E K.

[0090]4= L A7k, *Tifit %4k ASIC #9AEAT k. AXHONmE
Fod B BB LR RGIL. HELE LA BT AMBUA LY LB ILRK
RELGALE, AL AN FTEHH ZERTHREMNBELES, T
AR SN,

[0091]H 7 £ A 4k B FEF) a4 Bk 2h S8 A Sh, T AARMAK T
XBIB S B AE# bS5 pMUT AR FER. THRA @i/ ASICH B4
MPHEERHBRFABHBEBAHHLTERLT, FELTRAS
%5 w3kt A pMUT AAMFF 3k, Bb, Bt AE S 63t
HEES$BEA, TER 2D KA (phased) B35 T4, AHEKA
B sh ety 2 — AR E AT ABAGE pMUT 5| A A H A BT 7
B EAESTEBR Y RER, AaRFTRFEHLRZEK, T
ABAREIE S (3-5V) MO R B LA ERN SR I Ao BRI
HEER, FIREFHRASTLHRF/BABLEER L E St G
): 3

[0092] 4 ASIC 3 &4 b T A R R LR, Fldeit i & 3An/
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SARH A, NEHARARKE S, SFEARS pMUT 5 4
RERBRMBAET . B ERT AR SFREF LA E 20 L FEH
BERRT, FREIGFHEZFARAARARENETFEXRL
B RIE R,

[0093]3% 48 &K & B8R BT ik 52 2641 3E B T vA 2D, 1.5D & 1D 45 4%
8 BT 6 KA | LR

[0094) A EARE 12 2B 15, 5% 800. 900 &5 pMUT 4
990 #H)i& A LRI 807 RALH 907, BREFSHTURLFETIF
S &, BERMETOEIAER, FlleBdl, 440024848, BEH
T VAR I G F RS T AR A2 4] BRAE A 807 AL 907 44
KB A 870, 970 F. BAFIATALIIEZES. L 970 TEFEF
H4 880, A B ZBMEIRA 807, FEBILAKRESREFEF. Az
F 3L 870 Fo F 24 880, WA 807 ETURATHFHHRATKE
B, R 907 TR EEE L AL 970 KA £, A REM SR L E
HAF RS EH, B3] FF LK. ST B I AT AR
T AA R AL F RiE T3 &4 pMUT-IC B4, RAZRIEL (Hlde
DRIE ) T vAZ pMUT & pMUT-IC 3¢ & #5449 T 2 19 7 s 3L 870,
970, L5 FFEBIE LRI 513 LR AE, AREBH ST F
TEEIENIF, THILARF T 513 458, REBEFRSEHEAR
x RAE A ) BAE

[0095] A5 B4 600. 700. 800. 900 if €I LIAMAM 505,
BUMM 505 BRI FE RIS, EAHAEH, £BEH No.
6,464,645 F AT T £V —FBYyMM, BiX A ERiZEHSHFERT
e, ETARSEE B BEFHRFE, RSB RAIATR
AR, MR RARATIE R R st 4 4] B 69 £ Fam R R_AE.

[0096] A& A FF AT 84 -5 4Kk f pMUT RAEZTHATAET
E 57 R & RIS AT &, KLV ATIE pMUT E4FF = £ R
BKAETHFETAFRERZLGSEARBRRLET A RE. R
IANFREMBAFRKAGRME. BT FFXNRMR. B XL FEK 0
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BRI R BX GRS, EXY IMHz-20MHz ¢ £ 7C B A T4E,
pMUT T 2A & 4244,
[0097] & & B0 BT A FF 64 8 7 3 F 4R K 7T A 45 51 3 4 F R 3 Bk
d A E 4 IVUS #= ICE. XAEME 7 ETARE T A TRA Y ZR
HIRE R FBRBLER LS L TR XGRBHLEN.
[0098]| A X AP A FikF A THA TAEA LA HBERK
WS RBEFE K. Bk, EHA KRN pMUT BFLEA TFohEHLE 5
Wk, PR T BEARME. FHRFRBR. 0T R KA LKA,
B ok, 40 B 16 A7 7, BT G LA AR AR K B4 1000 2455 FH K4 1507
£ A pMUT 90, B Fi@idF & 1740 ARk, ¥,k 1000 &% 5
pMUT 90 & # £ & # ASIC 34+ 1720, 1730, % ASIC &4 1720.
1730 TAR S B E AR, AKBRIEFTAT ASIC B ARAENHA
A, BTVAGIER A ASIC B4, HlHEEHE. RRABRITHE
. FH 1740 T @35 pMUT 90 HL 48 Ak ¢4 & Ik B At 1750,
[0099]%T vA %13 LA 1D. 1.5D 3K 2D JUFT#HEF 4 pMUT %731,
F B34 3% pMUT [£5) 5 ASIC B4+ 5 AR A 2 4 68 B4Rk 09 R4 7 - A%
BAEFHIE, TiAdE pMUT-IC 3 B &M LR A LA 7 B EE M I3
WkstaT, FRRER pMUT A& 5 RN GKBELBEERS
By, KEAERIREAR. TA¥% pMUT-IC £ B EMEE T EFHLL.
BREKRIFEA THRE R AL TRENEHNIFEETFL.
[00100] %A A ForHBERFGEREL T EF L LA S Bl
BEHNEE2HFK. A4S K, T FFRGUETE FRERK
R, B b F5hE pMUT 938 E TRERAREZK. EXHH W TR,

5%

[00101] A B A T Mt —F R ML E ERBLAER T EHERY
BRETHF 5%,

[00102] %A~ pMUT /LAF £ 1 AA-20Vdce 2|+20Vdc #) DC /%,
SENTERGLBREGFRETHEG pMUT tF. RE pMUT T
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B RETHEA KM DC ARG I, 2BRE 1, 7 THL%E
EAEGERAET (F42: mV) SREHXAZHBZE. B 1 4545
AT T DCAREHRRLFE, pMUT LAt divhi. DC HEM
0V Z2+20V, BEZ 0V, REM OV £Z|-20V. £H5A DC 1B/EHE
FTREEREKFET (mV) . B 139, EINMFZHELEE P,
STF R MG KT RBRRBEHNRE DC B/E. ¥ DC BEEIE
PMUT A ¥ EEEMGHFALE (KH-5V) B, B HE TR,
HhAmeg e B KT, pMUT A& BESTH KR, Bk, T #%
A7 DC 13 /E R = £ pMUT ARG BRE T F &, B LR
EiBEERBENGZEKFETHAT DCRE, TAEBKEST T3
RAEH =,

[00103|Z K2 AR ALK LA E @I ET ALA, 2EIFK
BBBARARME BRI HIGR, EIBLE AL A F5E B 64 H 0L
T T A BRATEHA R Foth 2,
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