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Zw3= 20 kHz oo FaE Zte ot 29 714 S3ig Fa¢
7b =71 W&o, A% AXNAS 7HA A sde s Y HAER. ol A’k Ax1A
A= &8, 2eds JSHER] HEolr] Wi MEde dYAIA Fed =
3 957171 BIFEFH (non-invasive) ol 2= o] Q& B ofYet XA &

} ] g3d 9 A5 gy A

3 o, IA X593 (World Federation for Ultrasound in Medicine and
Biology, WFUMB), "|= FDA, EU% ECMUS(European Committee for the
Medical Ultrasound Safety) TolA& 2537|719 SF=4gd st dAXE A
Alsta ot kA, 233 98771 E £ O bl Fuskal ARESHY] 9 a4l
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EAo] A wug mEs EX XHAA &= °C A=A 7]=1Y
5

—_— — T 2=

d =% g EAAFAA L FHE =F o] W [F5 Al
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23. W EAF(bone thermal index : 77B)
Bok(dAl 2, 3 &71) == Aot wE FEe AHE&T we} Zo] 259 W
3

Z2(soft tissue)= Tt W o =3

24. F/ME €A (cranial-bone thermal index : 7IC)

N s =
ob D Y FAF ALY wish gol 23t W YAA WME Ex B 7

=

-0 A
25. 93848 A< (mechanical index : Mi)
Za%, 3ol o3k AA mE Aol dHe] HE=RE T|ddste =4HIEH
5o GgAR]A Gl e FFIAR AE [F5 A26 FE]
2.6. ANZr-H ¢ A7) (temporal-average intensity : 7, (z) )
ol 54 A@)olAel =3t Ao A-H
sptd (Z>)

2.7. F3+-0)3 A ZE-gF A7) (spatial-peak temporal-average intensity :
A7) 25E e 54 AP (z)0dAM el 54 @A el A8 MA7I(L.(2))e] HAHA

28. 259 FEAGZA (ultrasonic diagnostic equipment)
AUAE AF, WAL A& FAlste sty == Ay =&

29. 259 H37] (ultrasonic transducer)
o Fuke He el A7) AU AE 7AE duA Rz \sstAY §
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o3t g dA/Hsts F&FE IAF(TL Thermal Index)2t

HeA A (ML
Mechanical Index)& °]&3st H71st}h. A4 IEC 62359[7]° m=
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H, XA 5(TI)
= S 3$](Acoustic power)ll H # 3},
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A7y 3 HFzko| ot _g_o 1O O o6
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[3 1] "= FDAS 233 o87|7] 28 AR 3 (19769 719)
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828 e A %
gttt o] APegES [EC 61161[5]9 F
=74 724 9L IEC 62359[7]8 EA © I8kz A4
= &

= 471 AT EF AU (1" 3]9 =M= A

AN FEL (19 219 2o A =E A
4, IEC 61102[6] <3 S+
Ho| zHEoH, ol =
[e]

ATE[8]

1. OE:' I|—+— .7Pcrfaw‘f
o]jz=z o e < | 7S = AW
L(TI: thermal index) Az A A (TS ] CTis

W & z]4= (TIB) } IR =

SAE A 2% (TIO) %— . |

2. §||' = xl 3 _ meawfi'
(MI: mechanical index) Cur

3. S} o g s

H

4 B8 .
A7
(acoustic pressure) FAN7N, Lipia a2
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[1] IEC 60601-2-37 : 9/ 2§ F7]7]7] A2-377 Z&73 AT & A 7]7]2] ko] &
SF WY 274 (Medical electrical equipment - Part 2-37- Particular requirements for
the safety of ultrasonic medical diagnostic and monitoring equipment)

[2] NCRP(National Council of Radiation Protection)

w3 =& Ojet Hsof fielk HFE T35y EHiIA Exposure criteria for
medical diagnostic ultrasound : vol 2. criteria based on thermal mechanism, vol 2
criteria based on all known mechanisms

[3] IEC 60601-2-5 : ==2&7X}="7](Ultrasonic physiotherapy equipment)

[4] 21Eo|oFEeby A 1A A2014-155%. T 87|17 71&7+4, 2014. 9. 5.

[5] IEC 61161 : ZS3 -T¢ SG-YAY HE&H s L2 7-F7 (Ultrasonics-Power
Measurement-Radiation force balances and performance requirements)

[6] IEC 61102 : 0.5~15 MHz T3+ FYNA 75 F571EF A& 259 28 =
3 B FH3} (Ultrasonics - Measurement and characterisation of ultrasonic fields

using hydrophones in the frequency range 0.5 MHz to 15 MHz)

[7] IEC 62359 : =53 -HE EY3- 958§ =S¥ JoZofs #A4dH I+ ¥
8}& =9 S A]Y (Ultrasonics - Field characterization - Test methods for the
determination — of thermal and  mechanical indices related to medical diagnostic
ultrasonic fields)

[8] S=rmEAS AT HIH A BV BTN E AFefoFEbA 200609 = &
QA A HEILA

[9] “Essentials of Ultrasound Physics-James A. Zagzebski"

(V)9 782 ST T N H-FH ST T

[10] TEC 60854 : &=SH-B2o)sZ JE A2H- Y5dYE £/ A F &=} (Methods of
measuring the performance of ultrasonic pulse-echo diagnostic equipment)

[11] IEC 61157 : o]} A& =53 AA e FF &9 T A3 8% (Standard means
for the reporting of the acoustic output of medical diagnostic ultrasonic
equipment)

[12] IEC 61689 : 23 EFZJA}F A2H-0.5MHzo0 4 5MHz F3-4 F o4 &

éZ

LAY E S B (Ultrasonics  -Physiotherapy Systems-Performance  requirements
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and methods of measurement in the frequency range 0.5MHz to 5MHz)
[13] IEC 61828 : =5 - ZF W7 - JsHES Fo ¥ =% 2 (Ultrasonics-
Focusing Transducers -Definitions and measurement methods for the transmitted fields)
[14] 1IEC 61846 : =57 - ¢E T2 F4 4 A A - HE E(Ultrasonic -Pressure
pulse lithotripters - Characteristics of fields)
[15] IEC 61847 : =53 - &/ A28 - 7]E 8 BEyo) Z% 5 ¢ (Ultrasonics -
Surgical systems - Measurement and declaration of the basic output characteristics)
[16] IEC 62092 : &2 - 55%+27] -15MHz) 4 40MHz F345= B $jojA]e] £
g (Ultrasonics - Hydrophones -Characteristics and calibration in the frequency range
from 15MHz to 40MHz)
[17] IEC TS 61895 : =& - H24) =& Jg A2H - YL 78 AT
(Ultrasonics - Pulsed Doppler diagostic systems - Test procedure to determine
performance)
[18] WFUMB(World Federation of Ultrasound in Medicine and Biology)
D 2] EF, g1 e r]zol gie X F A4

[19] FDA(Food and Drug Administration)
L U PO Hr S FelgE A

[20] AIUM(American Institude of Ultrasound in Medicine and Biology)
c 2 PHY B Y YY) e 27 74 # Guideline A4/

[21] NPL(National Physical Laboratory)

D 2o GAFE P Y 7 A& Thamal test objectE T ¥ IEC
TC87 Fzs) 77 H = A ¢et v glon, o 88 F5u Fao] dieh A 13 %4
3]9] international conference on Advanced Metrology for Ultrasound in MedicineZ
20049 4€ ) 7j=
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. =99 (Acoustic power)

1.1
A= ARt S 259 HEVIE S WAE S AET sFAUAR

A1.2. S3%A7](Acoustic Intensity)

St A S3Fe] Bxe S99 Xt WE A7 ¥tz ayEo Xt
AE S0, [1F Al]dl EAH 2709 =3 HSI|7F 2& S99 E /v 7t
Ade W o] F VA Ae dAFoE & a3yt TS AL FAE 5 A
Az Z2gah AdUA & Fo] g2 AYd 2H ZEH oy, A9 Aees 23
< FANA JFd OetA SF99Y SHEE HEe 253 9 We & §A
oA Al7HstZ A FHTHS].

[1" Al] 253 9 WRY FF dyA 227 b0E F 45
A13. 2839 ZAK(Ultrasonic irradiation)d] W& 2% <%

Z253 ANUAE AA 22 og2 ZAFHA /\“]49] HhE-o 2 <l Ako] 21ZF A«
7b dojyar o2 Qs EAsk= A 8% mEe douAzE ASHY. o=
19483 Pennes®] ]3] A A|E Bio-heat transfer equation®] A& wom, ol& It

3 mdsHd ofget AT [1d A2]2 253 A mE & e I YER
Aot [2]
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< (time constant for perfusion)
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6.0 8.0 10.0

4.0

2.0

0.0

t/t

[Z1™ A2] 253 ZAb] w
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Al4. 259 §FFAS, #Z4ASF (Ultrasonic absorption coefficient, attenuation

coefficient)

&< Al (absorption coefficient) a,&= ZS37} &F3HA Ao FFEo] E42 W
Hed rodste 229 a1/ E4olv. 4 A S (attenuation coefficient)= 22 W5
of F5EHA ¥ AHaEE EHEH AqUAE TS SAHE 259 9o @9 A
g © e oudt. mEtA dE3E YuloA AAHAFS FFATE e =

= EF3E PHE flen, Ao EE dXZ(soft

tissue)oll A 74

_/_'l:
Ago] A A5 %—4— A%E Eg3hel AT AUk
| <l

aa(f):ao-f"

A714  N,(Neper)= WA HaTFes U= DH=2 n(P/P,,)= AtdEh
(NCRP report L. p. 64)[2]

A1.5 EA 5 (Thermal index)
-?’lc’ﬂ/ﬂ ’ﬁﬁ% H}Q]r 2ol 55}9} Tl wet AHAF7E 27 Wil L T4
s

= ayste] 22 WolA 22 F e Hd 2% SUHHAL.)S d3 st
= (upper bound)elel & < Utk AFE o5&
2% 71719 2% %Qﬂoﬂ/ﬂ =950 A= Sk ARAM Y A7

() Ev =FA(p)et T 249 255 1 CEed BT SFA(L,) EE

oN g
N
N
A&
r%
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ST (Py,) 2l ¥l(ratio) = T3} o] A o] FTh[10]

AT, A P
T]: - sat — a «
1 C [deg Pdeg

Rod, I TIB &2 239 9ol yehuA 89 wA= o2 TICE F71E(cranial
bone)o| EXFE FAE ZHAeE o] WL AR ZA U Jhkoldl &
o}

A 7F4 1EC 62359[7]& =2 AAL(TIS), W GAS(TIB), FHE EAF (TIOE
e e £4o2 Fosha vk

T[S: [spta.a(zs) ) fawf — Pa (Zs) ° fawf

1152 OT]SI
TIB = \/ (Zb) 5pta a(zb) _ Pa (Zb)
Cripm Crp
1
ric= L Doy
CT[C

ANA Lpa(z)E D24 Ex WMoA ] sourceZHE AE(z, B z)NA &

v
i,
o

b 9= AXE H i (spta : spatial average-time average intensity) = &FA7], P, (2)=
71 8= FH, [y e
. TIS, TIB, TIC 83 WFEL tao AAHNEEZRY T3k

r[r

A8 3% F3(acoustic working frequency)=



}\0]‘4: OT[S] - 210 mW MHZ f"_. CT[S?_ 210 mW Cm -2 MHZ f"_. OTIBl_ 50

mWe-em™ b, A5 Cum= 44 mW, B5 Cpe= 40 mW-cm ™},
o= P10, L ()= L (2) - 1000, g ucs P
4
Deq: ? ° Aap'r't
A7 M A, = peak 7 BT 12 dB W& 991 AR st 29 wel WAl

=
Al EA

o

A2 =539 9

A21. ¥ (Acoustic Pressure)

o A7IE AEFEsr] 8 3G EsAse o8 AF AEHE aF S
wolgtal 3ot ol AT & AHAM F7IY FAR dste] A=
(14.7psi) & BI=? 7S Ztet 5304 ¢S99 73t BlasfA st
wom, olgk Y2 tr|dEYT /b¥o] © wrol wkd vio) ZF oA F=3het
Aol =4z ye ¥ & v, 11 A= [2F A3JAH YEE Aotk [

ASJIA yZel 02 o719k elmlakn, [HEa olgke] AelolA sheo] Z7kahm 7t

71

_4

B v & r@ oo

Ho
b |
b= R
e |

=

e AL B & ok gEol A RS 98 37 PRz A9 se) 377} o
29 9 22 gHe Uehith 283 Ropld e mazE UEhfiL, ool Pa
g EABT el AEF e 4 Sk AYHEE Ry fye (17 A3l
Ak ol Azkel Mg YEhd &tk

A e b

[28 A3] 2839 Alztol] thdt ¢tegdel W3}
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A22 3% AR (Acoustic radiation force)

=% Yd9d 2Tt 9 F wde AAC 253t dASHE 5 AU ATF Haske
WFEHY WA B og o] FEeH, o] e F WA (elF WAl 3§
o 2599 YAtel] Y3l EAo #&3h= WA (radiation force) YAMSHE F53)
el(2S9 A7 NA WASHE SFIe])ol BldEstet A&etA olofr]lstd [I¥

A4]sh o] mA ArolAe] Pt wa FHoMe] Seue o] 2ol (difference)
of MARTT T 5 ). o] FHor waAPsH eI 2rh[5]

AN ok BAZ EHAL Ut Mol §%, 55 2eu ARl BA A
WA Az, 2= 29 W

T A 14-_9_0].‘— HFALE) o]

_\1#

Targetisample

L]

Zy

i
iy
vd
il
L
)
ok
gR
=]
2o
2
rg
A
o
rg
o
o
o
g
o
rlr
N
N
e}
R
[
S
(@)
X
poy
Ko
o)

2)%F P(z) = pyTexp[-2as(z - z)] °©Ith &71A pi& 233 WEY] FANA
9], T+ a3 2 AAA e FaAFoIT. Wt &2 Agsts WA S o
w3 2ol yed 4 Jvh[5]
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Frua= - [1_eXp{_2(Z_Zo)}]
(17 ASle Fa& uhgel EQ Egu WATNA BAE eIt SRl WA

&3 AFe] 8 E A FAN A7l JAEE 259 AAE
BAFANA 297 A 240 2AESdES W, HodA FHFF(locally) &3

A23 5% 2EZ Y (Acoustic streaming)
2 A wjd oA 23 S4o o8 dojues FAY 5 ¢
A} o] ZFE FAOl A A&sts WA osl Aoy, FAY HEAPZ

% ~EYTY

o5
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—

I8 A6l 1981 Rooneyoll olal M= WRoA HFH AR, 259E WASH

= B2El X(tungsten wire) FENS] H(tip) A oNA TS & vlo]aZ 2~ELY
= FY3 ARlolth o] W AFE-3F round tipe] A2 25 mmolil, T3+ 20 kHzE
ARESEATE o9t o] FAl= obUAIRE FASE FARRE BEAS AU Ae BFA=

streaming°] TAE F U

A24 ¥BA A Fhv]E o] (Non-inertial cavitation)
el 5 7Hd d<ed FEQl HEAgE e el AL ZAZ o] FofXl ©ojy
7F tgo] Fr1H o2 W3ghe wel 7] Z(gas bubble)d| # 7 o] = =
e ey, o#A MFste TEE w3E TS Ao =T FA9 HA
(viscous), ¥/d(elastic), &4F2] (dispersive =
A H O A AAH R AREE
Zl|Z2= FHY dAlet 7l |FEe & dadz ZolE AL Qo] AR AdA =
Zhgsim ol A= Qs &= ]
gk HlAAd A gfRliEol Aol 22 oA EAsHA HH, =L HJ5tF 2EHAE v

Al Ho

ol
o

J[m
2
o

il

ro

:01‘_',

o

v}

ot

Mo

oift

rlo
N
N

ivd

Ao

offl

=2
X
i
ox
ol
ol
rlr
o
o8
alfe
2
o
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o)
(@)
Q
=
o}
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Qg
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=
<
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e
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=
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o
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=
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=
(¢}
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c
=
NCH
ACh
o
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R
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+
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o 1Ear o] wf ARE oA 7} thes] At Zlo|th 1982'd Flynne AE T3¢
(carrier frequency) 1 MHzollA4] 10 MHz 7}A] WHSIAIZ7|H A, 1 us B2E R 0]
%l bubbleo] FAbsted FHo] 53 9E (maximal collapse pressure)o] 9] &
QA o Es=AE AR BE 8l

[23 A7]olA RE ulel o], o 1 MPa 9 S¢tol thal HuE yAHs Bt

oF
o}
2 8 x 10° 2 °oF 8000 Wiell AFHE= & 4¥E& YHaAtt oA} 542

=
For7E S wel Taste AdFS BT oA H odUA AFEVE =& JHH
H o] 2 &% 3 F(sono-luminescence) @3S YO 7|71% gt} o9} FAlo dE3] =

103 =

Maximal Collapse Pressure (MPa)

102 =

10!

I 1 i | L i 1
0 02 04 06 08 1.0 12 1.4

Acoustic Pressure (MPa)
[1" A7] 471 & Fa5aA s¢d wE &3 4
(adapted from Flynn, 1982).

A A4+ (Mechanical Index)
of5ba] A5E 2oL 2R Qs dekd GSel AA PAE Gl ls) P

2]
NA F2 AFolth 2539 987 FFS 2579 negative peak = oll A FAY )



= FhmlEl o] del &fs) ‘j‘e“gﬁ‘PE_E = A7 IEC 62359[7]°l A

2o Ane Bi) FEH=% Agstu Uk

-1

MI= pr,a : fawf2
GUI
P SREAA 1 A7 (Hd @)7F A

A7V A5 Oy = 1 MPa - MHz 72,
4 SYoE g3 go] 3t

negative (rarefractional) =% (p,)d ™ =2 ol A

Pro(2)=p,(2) - 10(* “Zfr;;}?/?()dB)
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FE B. 2% 987719 NPWH

B.1 &% (Acoustic Pressure) &3 WH
B.1.1 3}°] = &2 ¥&(Hydrophone)& ©] &3 54

ool Exd 259 FHS S4E £F Y slol==Es
slo] =2 Z(Hydrophone)> E% A &°] ¢F 0.5mm<l ¢4%
(probe)olt. Z&3t o] 7ha] H& W SolEmEL
AT E AN 7 AE7E Almel deEstd AE dEs sol=rE gHe
AAANA =321 Al 7] (intensity) ol Hl#H 7 oh, 5o SAHS [1¥ Bl1#} 22 54

AR AT,

x-y-z Tranalation device
iy
n

1t
1

Hydrophone

Transduser

Water

4 A 2o e vg=3 2o

P
o
B
i
jg
o
i)
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AER
o | o |22
S = |E7
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NF
o
R | Ay
e | B
N
_3 E
RO NN I I
| = 8 E
AFEIEEIES N
= S | mn b5 5
im El - 2] 2
~o Jc% Em Mur.mdu.L\
4| TG ITEIR
< & K
Z o}/

S
=]

s

glo A “07o] "t} ®lo] =
A& 5o, &F A

B.2]7 #ol Zh Aol A2

¥

sHAl H

[¢)

Time =

eak compression, P
Peak rarefactional, P,
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H

1:101-

Pressure 0

A
S5} 9] (Acoustic Power) =73
B.2.1 AAA

AFEE, AL 23 39 g

7F 8mWolal

B.2



ol

.Z_ﬂ

o

of A A L

H AEF Imme =

o

)

"

Analytical
Balance

.“

Transducer
Water

absorber

\Sound

A

olo
K

N

© 10 pg~100 mg
11 % ohﬂ

ke

)

T34 01 MHz ~ 100 MHz

J.U_.O

&

[e)
ar Z——;‘
S|
&

=

(microbalance)

S hyA
K

4 2} 4]

A
!
(reflecting target)

o

fg
=

1A

R

o

=]

H
7] 9+ Al (barometer)

(frequency counter)
(absorbing target)
2 % Al (thermometer)

B.2.2 A QAN WA

N

oF

"
iz}

op
N

;OL
N

xA
i

iz}
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N
27
o
ojn
_EH

o

s

T

Ho
T RS
o2
pa— o]
LIS
F
I
mw ~
O ,mw_l
N Nlo
g o

(23 T =5 B4 1,491 m/s)

B3 93 A9 AA

ZIAAJ] A2 Al

3 <

3z
==

Aol webs A4

K

™!
‘.mo
Pl

[EC 611020114 4

ks

e AR

=
T

2| 7}

= = o
2E 44

ap
I

Mo

"

L,
on

B.3.2 d38tA 249 Al

AR TH[7]

q3H A A golE Foez2rE A

— pr.afawf —12
a\][

MI

1 MPa- MHz'?, p.= 38914 2 27 (89 @)7h At negative

L
CA/] hu

g0l o},

(rarefractional)

A 52 A

L=

w9l

d

B.4

)

j

B41 H|FAF REo] AX45 AA

B411 ¥ FA R

(TIS)Y 24

A

A

NI
N
B

~
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=83 44 Heg 12 dB 23 W Fefo] 4., =10 cm’e 2AL VEIW Az
W Az 944

Ag dAGE ofy @l 71&® Ao wel AHAG 18R Yo
Lt olgle D%} @) Foid ] o5 AR A

@O BIFA REO] AxZ] AT Zo] AA
Zsy 'E' ao Z:]IS qu» [Spta.a( )chmZO] De(l/] 15HH

o] 43l oA Hul7l H& o2 AR AT o] AAANME, P,E mW HEo]
ofof &L [,..(z)E mW/cm?o|o]okgit},

@ Ay > 1.0 em®Y o), Ax2 IA4TIS)e] 2H
AZ2§ AF(TIS)= AZxZ EAFE ZoldA g A5 oA F2 #e
2 AAHETH[10]

TIS: ta. o ( )fdwt

A7, O =210 m W« MHz, 35 Cs, =210 m W+ ecm™? - MHz, p,= %t
T A2 FAF(TIS)Y Zol

A7IM, BT Cnsi =210 m W - MHz, P+ =9 39, fav & % 2 T30l

B412 ¥ FA mEdAe W x| 4(TIB)e| 2

w AX(TIB)-& zole] A, 2= JA% B2 A7l A&l o8] Fail A"
=9 399 Aglet I W3E AAFe=A AT W IA(TIB)E Zol 2.0l

A gad S3-ma ARY B AT L, (a) © B 25E AAbE T
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Lpta « (Zb) pl « (zb) prr

A7VA, I, (2)E W DAFE "o] 2049 7]

Z]
B&olth W AA(TIB)= U 4

(it
1)
[>
=
N
X

= TAA 22 ez Adtdn.

T]B: VP (Zj]sptl(y ( j
CTIB]

AZNA, AF Cpm= 50 mW-cecm™ ', F Cpyp= 44 mW |, P ()= W <4
& 2ol oA ZHE =9 99, L. (z)E W A F(TIB)E Zo] z,oA F4E
v 33 AZ-H T A7) ot}

B.4.13 H|FAF BEolA wEm X 4(TIC)S] ZAA

HEm A FHTIC)E T 25 A4 Hojzth[7]

A7 A Cue= 40 mW-cem™ !, PE &9 39

B4.2 FAIE Ao EA 4+ AA
B.421 FARE R dAxZ A9 2A
FARE A Z+Z; FA

sA - thste] AxZ GAFTIS)E o2 7E ALE
o] X} [10]

A7|A, 2 Cns1 =210 m W+ MHz, P, + A =9

B422 FAREE W DX 4(TIB)S 2H

FA mEg W gAY A ul FA

o
Iy
ofo
re
Y
»
e
N
9
o
M
i}

B423 FARE
FAFRE o) A

H=Z ALtd

r
=)
r
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s
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E
s
N
a
rlr
R
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TIS

TIS

TIS

TIB

Scanning

Non-
scanning

Non-
scanning

Scanning

scanning

Appre <1 cm?

Agpre >1 cm?

X

X

X

X

Ispt

[Splzl.u

]pi

]pi.a

Dr

Dra

Aaprt

Deq

Zs

Zb

z at max. lniq
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75 C &9 B9

2 JbolEgiRlo A ALEStE o9t Bl e Zow, o9 Vs 9 @9E
[ C1]3% Zoh[1]

-12 dB €9 ¥ 99 (-12 dB output beam area)
-12dB =4 W AFERH 455 259 ¥ 99

2" F3-93 AP A7) (attenuated spatial-peak temporal-average intensity)
24 & dYY BEA ZJAEqA F-vA AZ-HT A7 &

9] (attenuated output power)

=
W7 2RE EQA ol XA P T o8 2 99 @&

A

o

=% (attenuated peak-rarefractional acoustic pressure)
44 F ERYAN A gaE M-S F 4 @&

&3-33 ANZE-H o A7) (spatial-peak temporal-average intensity)
A7) 25 e 54 A zolA o 54 HHAY ARE-H A7 Hix

F/M& QA4 (cranial-bone thermal index)
axokel Adole] My #Ad AFoz A HFEIT 2o W2 W I A =
o= ATl AHEHE A

57} 773 A E(equivalent aperture diameter)
=9 Jo] 112 dBl 999 d9 AE

S7F ¥ 99 (equivalent beam area)

g9k A7 o] A zolA L3 W I 7k

® A2 < (bone thermal index)
okl 2, 3 &£71) = AAoke] Ml o] Az (soft tissue)S &
A Fdol w FH SFEAFY AT

1 =

ol

W XA 4=§ Zlo] (depth for bone thermal index)
12 dB ¥ W wHZe YHowRy Az AHE =Y vk 44" 22 A
Z&e wol A7l He Bu7kA ® AE o webs 280
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A Zr- 4 M|7] (temporal-average intensity)
w39 58 HolA e A A7Iel AR

A58 A4 (mechanical index)
w3, el oF AA w1 WelA e qhHe] wszRE |ddte =AY
S Al Gl dis) AFIA A&,

T v

AzxZF dAF (soft tissue thermal index)
A2 FAE A

AxZ A4 & 2] (depth for soft-tissue thermal index)
12 dB =9 W Ao PRoEHY AR A4 29 399 e g 34
-2 AZERE AZIek 1 em’e] Fol Azt He AR S 74 W
Hot 15819 Z2AY & Bz ¥ A S5 weps 2 HET

o, 0}11

A4 (thermal index)
do] 24 RdS mE2s B AFA 255 1 °C AsA7I=dH 283

—

E
B 23 9o BN A H S 9o v

o
o

A b

< (acoustic attenuation coefficient)
BeIA Aol AT A MO 23} Ao AL

TS

3} (acoustic working frequency)
4 2fEGY AFo|A AT AFHRY 3 dB R FAFE F R

e Fsol AEHT

mjo
otk
-
2 off
N

g dlo
X
g
o b
2

259 37| (ultrasonic transducer)
o Fa 1Y WY A7) AU E ZIAA AU 2 wEksiAY & Fake W
o ZAA AYAE 7] AHA R HEst= A

259 ZA?AX (ultrasonic diagnostic equipment)
A s g557] S8 A Wl 259E o83 AN AFS FAHOE =

7] ZH]

Z£% 99] (output power)
59 HIV|E2RE B9 22 54 vid <to] BEF st A AR AR
o o
“v

HAEE AN E 2T 99

L}

_29_



9

% <+ (peak-rarefraction acoustic pressure)

F7] B SN ST w3 $F FF A% Hog
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