SIHS51 10-2014-0108181

G (19) AN =FE3 A (KR) (11) ZAME  10-2014-0108181
) (12) F/NE33H(A) (43) FAYA  2014309905Y
(51) = A58 &F/(Int. C1.) (71) &9
A6IB 8/14 (2006.01) GOIN 29/24 (2006.01) AAd Tt F4 34
(21) =d¥l= 10-2014-0024652 A% TAL A A E 3366
(22) =44 20141302928Y (72) 23#
AAATA 2014302€28Y A9z
(30) FAAFZ M58 T HEl R 108% 42(HA]s)
1020130022374 201313024289 t3HT1=(KR) DR
AEEEA G dE#E 1082 42(HX]%)
akAd ull
AEEHA] 7T HEEE 1088 42(HA%)
(74) Wzl
YAFESH
AA A4 4 0 F 20 &
(54) 8o B 253 AY X 2 1 Py
(57) of
29 Ad A, o5 I3 4x L I BHS AT B 259 Ad A e, gk A7)F A5E AT
HEA 7] EdATA 2 55 7)o B 748 B3 55 /9 HAdar)t $AHES EALFAE Aode
FARE 33
0] F = - %4

110a

110b




SIHS4l 10-2014-0108181

8379 ¥

ATE 1

Sulel A71H ANEE AT WA E ERAFA L

54 e B S B8 55 19 HHurr SAFES A7) EWAFAE Aot A E
283 Ak ZA.

AT 2

A 18kl el A,

A7) BN Buns 23 gl 259w 4],
AT% 3

A 18l gle] A,

471 B e HWvhe EAH R FAHE 250 W 4A].
AT 4

A 18kl glel A,

A7) B4 e Huuts SA6 $AEHE 299 Ad A,
ATE 5

A 18l glel A,

&7 B e HWd T Ao dhvbe o EtolAo]de] 4§

i
P
oo
&
™
ay)
o
)

2T% 6
Al 5l 9lolA,

47) B4 ) s F Aol

QL
i
rir
o
o
o
01

St=7) o] ErjolAojd o R AHRH 2&u A A,
3Td7
Al 13kl Aol A,

47 B e HEsk F Aolw s AL Be Puss

==
%
ob
rlr
P
oo
&
™
v}
o

A3 8
A 78k lofA],
471 B¢ e Fus 3 Al H@ugs o A2 eglel Hdstola,

71 A1 WEgkek e A2 vk v A Bele] Wiakel a9k A FA.

AT 9

A7) ERATAE QAR EE Y] B9 719 HHTe o3 AsE $Alska,

A7) ENAFAS S A7) dm Ao geste AE AZE FaAlstE FAE S o 23EE
@ A

AT 10

I

o



10-2014-0108181

5

=

=

H

e
S

7] o

Tl

A 3%,

1

R

Ao 7]Q

o

]

b

= ehgl ol

L

Foll 31o1A],

[e]

S,
SR ERE

A9

s
A2
s

e ® o
TR
w ) B Wi
on 3 ofn
X < it W
h % h =
0
M.o. il xe e
i3 ) w = i
0 ‘mu“ ﬂAro :.L ;OL
il &) ol %
c 2 s L2 i
<7 T = N il
o 7 " ol
‘Zﬂ :.L OgD Mwo ‘NL
= ol X ol 70 o
— \ﬁﬁT X Et =0 . =
T o T 5 T
¢ | 0 ™ ¢ g
: : S S S
) ol 7 )
o - N 2] op M AR
0 oK X OgD ;i io
W = = " o s
L3 0 T
io e E o e Y = oo
< <] ol N 00 %0 =
=) o5 ot ,_._.mvro Z‘.w MUAEH
el 0| B N - % =
® T T 3 WA
R o
o) T Z 4 H 5 BN
Ca Wom R B B o m A
my T =0 z_l B ~ - Bl
— DN o mo
) < o = 3 = 9
e io O# \Wru_ ,mﬂ X _ ™~ o
= o X B ~ 2 NS
% ) e %o ) i
ot dp ~ s = A
™ B = 2 ~ ' e
= N 53 s
oo B N N o
o RN T 0 e w
" T L ® %o N . % <
- & - oA - - _— .
T 03 2w Ay z X T 7 T I LG
3 T T o ® SR S S 2 5
g x4z zarpie %2 HE %R fiZ
X T B A - (e T B T W
s ST PE [ eToaRs T T oI T ooBEo 2F 2w
5 ECF e el 0 e BT op BT o BT p T Fa
o " s+ " o n® OF - " T %" B 7 "W OB A N ok
R OT R RN R OT RO DI O OT RO T DR T R R %N

ARAS

o

s
a

o]

ol 3holA,
o ghefA,

1

[=}
1

[e]

5,

AT 17
16
A7 18
163



10-2014-0108181

5

=

=

N

e
=)

ol glof A,

[e}

A3 19

A 16

=
fsé

o
®

=

ojn

N
e

2]

ﬂrmo

AT 20

B

X
of

Wb o

3

oz

22

L
fu

5

o] A
BN =)

e

3

bz

471 A

A

.

BRE Als

i

ks
il

8

)
=

ko]

L

Faz, S A el A wALs
S

°

Fi, 917

°

A
=N

RYA

of FgA el A4}

L E el

o

g A A
vl & 7] €

[0001]
[0002]
[0003]

N

4o

]

x4 A A(focusing

1

kel
el

%713 (focus synthesis)E

o] e, md 24

ohe

~

gk Al

delay)el o

| 22 E (clutter) #Wo] =5 4= 9t}

3]

vt w]

N

il

‘.mwo

o

[0004]

PN
= b

wul
=

S

o

A

L
.

[e]
A

5 WA= ERTA

44 =

)
|

EEDIEE]

o

]

I

A= (contrast resolution)

thelAlo] Aol

3L
s

EgrE
o)

L

Fu

bt

(s}
B A7) 25 e

s
ANA AsE

a

NHES
#of

i<

L

fu

5

0

)

o o3

1

)

Ald= 298 dds A

L

f

shef

-E

of

CEERS:,

gy u§
& 371 o=

Q] Al
=

[0005]
[0006]
[0007]
[0008]
[0009]
[0010]
[0011]
[0012]
[0013]
[0014]



A3 E

&

10-2014-0108181
Z
A7 Al ERAF

5

]

ate] 71 Ad7l

=

=

H
A

e

&

2

Ll

E

A5
A1

3L

L

e

3

o

o A

1

vl

o]
H
F4

g}

=
=

L

Aol 71Q1E A5, 471 el

)

EE!

glElo] gloem, A2 B FHom A2

3

b

(¢}

9]
x|

o]
i=]

g}
¥} g g

3T
o]
I=]

g}

1

s

hvA

7}

EEDIE

[}

]

b

471

A=}
Ru

o=z

S
5

}

gul

adar, A7) EdAFAE, Al AR FHoRE Al
7

Nsh &

[0015]
[0016]
[0017]

AT ﬂ.o% ﬂrL e X o B ‘mwﬁ =

= < ~ w0 B o = =0
o o = &3 ol H _M‘w o)) =
= e Al ﬁ N i =
= 3 E " o oy
™ %0 %z i B,
ol T W > ] e o2
NH o] i) %) M =
~ i oy £y . HO - BT
o T e oy L N
oy o = by = % o o
0 ) o B AN~ T R G
A = o A 2 T
s o o R I+ = mo o -
e <R 5 o = @ W I = My o
A G-I W X G > Ny e
A B @ B ox L & s M
T " ) WM 7 F b om o wg W
AR Mo 5 i o CG o wp Hog M - -
o N oo ajo ol =) — - = e N T e o ~
o ° = w5 E Tow M T om ® T =
ol o) wrf ,TAM 5 B %@ 11L|r XO M e Bk E_ T iy =0 _Wow MTM
o o N = o0 " ° o o w > O
o wm ° o) N % T wm T B W T > ,mmm W M. B o
oo 0 =Y = Z W S SR B TR S I
T o T o B Y | & o = TN = AR W T e &
= Jﬂ\_ﬂ Jln_ﬂ = ‘.m_u © ‘U,! W: Ire &o ZE ;ln.ﬂ 0 3 ‘.m_u H&i E,* m Bo ‘le O#E Mo ‘ﬂn
B o S e B Ty i e & ) ok
% W.o o Ml - A+ 5 I oy 0 o_m T W ﬁ ol Ww o W Eo H e .A#
T re il B _ ) )
R G S = T _N_L,ﬁ = T T e R g Aﬁ < o+ A
o " ol o T "o ‘w\ﬂ n o X 1l s Ay B0 o XH o .
L —_ =1 ,CI ‘_ﬂol ‘mﬂ ‘UF o o Oﬁ e _.Wro pi ,Ao ﬂ\ﬁ T 7o T.c
ERE O ET ow o H e A U A N S S A 4
B oK A S Y L woER 7 P o ~
B o pEEAS o M o= Ak = " Wru xR o ofp N Wru EaE )
Qoo WS o N T M o Cweowos oM ow 25T Ty
< w T il oy HooR wo* g TRk
— ) ) ) J g o peal - B2 A o
S T T - . A R S SN R o | %
g oy MY pom o BEF Pk x LTI = oo Mo Es
TEET e g ®og °F O o ox M 8w oW oy PR L
O om = = L og F o Y T oo o F N2 ww "
R =5 ~ 3N Ty o MooOD 2 = 5 e F X <0
N T AT + 5 3z T T EHZ DA T xok T
Rz TamLow 4w 4P B LTI RETORR LT N0 0
T — % =8 o _ AR % o TR T o oy =3 ey | ox
N CUNELIUN N ok <3 i) R T 2 & i ~ A
U T T O S (U N S B i . 5= w Sk E
O G T " 3 &R o w9 BOEK @K © o X
R T v B B P N TR [T | s s s B P mw X
Bow o BN o w ey R B OB oSN e R S S -l
Hor B »wlhw o e alomr w W My W o s o W T W m)

[0018]
[0019]
[0020]
[0021]
[0022]
[0023]
[0024]
[0025]
[0026]
[0027]
[0028]
[0029]
[0030]
[0031]



[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

SIH=3i 10-2014-0108181

= 1 AR A, W, 5, B8 59 A, e d3s 2EE 4 Jdu

T 12 d A mE 253 AW FX(100)0E YEHdE ESXolt. & 1§ FFsH, 2539 ' FXA
(100)= E;RZ=7A(110), F$415(120) 2 FAF-(130)E 2§ + vk, 253 D AA = 2395 JWs
Je 2 AT = Aok, A7) Huues 28 HWd(steered plane wave)d & Utk T3, A7)EE Hwu
= 32 BYY 5 A, AX BYd Fx 9on, ofxtolxelde] HEgE S Tt o]t A= HHI}
Hejo] =595 wes] FAgeta Asr|xE o

EWATA1I0)E 2595 AR FE&5t d3AZEE e 2809 olE 2358 A%t Eds
FA110)E A7H AEE ST U R(FEE, wgR) Helksls 2o Wt AxE x3s £ Q. B4
N e A= 12D ofde] FHY = lal, 2214 o] FHQ

EWd=TA(110)= AsstaA g Wste x259¢ #7714 AsE s g

(piezoelectric micromachined ultrasonic transducer, pMUT), A=A &= Wtz 3y} 74 Ao E A
T H3IANTE AHD 8959 EWA~TFAM(capacitive micromachined ultrasonic transducer, cMUT), A}7]%e] W
2 25T9 AVAF AEE FE WEA7I= A71E E#5A](magnetic micromachined ultrasonic
transducer, mMUT), &3 EA Wtz gyt 7™ AMoE As WHIA7|= 388 233 HAE7]

(Optical ultrasonic detection) T2o& F&d= 4 Q).

FAH(120) = ERAFA(110)0] +5 A& (driving signal) & w3tk $A5(120)= 55 e M2 +7
(sub—aperture) S T3 EH 79 HWHRE $48 F JEE EAAFA(110)Z A & Ao}, 13 %22
& FAlete EAATA(110)9] 7|2 HoE 5 vt o AA]del] mE F415(120)= EANwA(110) ]
T3 Wz A AAE o]l st HE FAalsE Aol ofye, WI AxES IEFFsta, 1EEE W
g 27 g B FASstES EAAwA (1105 AdE & dvk. 2gste, e 3E FAlske 153
H WA a2 715 AH FAolg HoT 4 k. $AF(1200+= Hg o] AH 7 (sub-aperture) S
a3 B le HRgE FAE 5 JRF EREFAI0)E AosHr] wied ERATA(110)E IR
2EE MBE RS 3 B¢ e HAsE oAl S48 4 dvk. B e AB A S B 57 9
HAHTE Falste el daiae FEs7|= gth

FAF(130)F ERXFTA(II0)ZFE FAlEE ASE ofgR1-tXE As2 WHEA7|a, YAE 25 H
XS Fdste] FAREASE P, aga, FARE AE FRARENSE ol §dte] 259 HolHE
AR+ . EA2wA(110)E 55 MY AE FAoR B Jle] Augs $Lleta, B e W9
of &t o= ATE FAlsy] " AR (130)E s F4s F537] H& B sl Hdse] o
Sole A= AEE FHakstoior & Aot

I, EWAAFA(110)Z B8 529 AZE Ax7te R 2831 HolEE AT Aot g 4, FARE
EWAFAREE FalH AS5E Aets AFETS 28 5 9.

EWR2TA(110)e 253 Z2H 9 o wr=A] IstARt, F415-(120) B FAIF-(130) 5 Aok d5-9
TARAL Ay 257 Z2A7) old U& AAd XFE F ). o E Bol, $AF 2 FAR F Hojk =
AYE = UELIE T3 ERLFA S A4€E +

T 28 B oavye o2 AAde] w2 22w dd A (10009 EEoltt. = 1E FxIhd, 259 g F
Z(200) = = 19 E=A" EWdAFA(110), $415(120), FA1H(130) o]z, 215-(130)oA Cl7tE A&
= At G4e AASE AE ABH(220), 94 BAISHE FAIN(230), AFEA HHE AHuE AREA]
JHHF(240), Z4F ARVF AddE AGF(250) B 2539 Aw FA](100)9] kARl F2E Aojste Aoy
(260)& E3+sich

Ao AgF(22008 25 ZERBE(110) A ABAT 253 HolHE Adste] 257 d4S AT, 259
AL GAARZEE wAEE 2830 o3 A3 3718 ¥wr]Z YeEhE B X (brightness mode) A4, =
2] &% (doppler effect)E o]&3te] HAlol= tidAle J4e 2¥HER FHZ vehie =39 R=
(doppler mode) 7, ©l= ¥ XA Azl mE oidAe] §29S YEbE N 2 =(motion mode) B4,
Al A A (compression) S 7HE wel JhekA] @& weo] wWRE AolE WA oE YEhe B4 R
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HIx2)E o4 doo] 54T & glovt, oo A kEth,

A2 Sof, $AR(1200= Al A7l Al EAAFA(120a)7F Al A (TxDE $AE=2 A1
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[HlelE 1]
SIMULATION PARAMETERS
PARAMETERS Values
Center frequency 9 MHz
Sampling frequency T2MHz
Number of elements 192
Element height 5 mm
Element pitch 0.2 mm
Stecring angle =+ 20°
Number of Tx 33 for Fig 1 and 2, 11 for others
Target {axial) 10 to 70 mm (20-mm interval)
Target (lateral) -14 mm, 0 mm, 14 mm
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