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Abstract: To increase therapeutic efficiency and biological safety, it is important to precision control of acoustic out-
put for therapeutic ultrasound equipment. In this paper, the electro-acoustic radiation conductance, one of electro-
acoustic characteristics of therapeutic ultrasound equipment, was measured by the radiation force balance method
according to IEC 61161 standards and the acoustic output was estimated using the electro-acoustic radiation con-
ductance. The estimation of acoustic output was conducted to continuous wave mode and pulse wave mode of duty
cycle between 20% and 80%. The differences between prediction values and measurement results are within 5%
of measurement uncertainty, which is a reasonably good agreement. The results show that acoustic output controlled
by electro-acoustic radiation conductance was found to be an effective method.
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Fig. 1. The ultrasonic transducer for experiment
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Fig. 2. Electrical impedance of the ultrasonic transducer
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. The block diagram of ultrasonic power measurement system using radiation force balance method

%x 105 =56.8524-3.025457+0.1174167%-2.9543
x107373+3.96985x 10-°74-2.11091x 10777 (3)

5
e
ooy O gt do

&, 283+ wigi7lo] <)
£¢ﬂ4d4%+ﬂ“ﬂ4ﬂ“‘%
:ﬂl4ﬂﬂ7thﬁ%&ﬂ°Fz@ﬁ&
ZABNATE. 0% YIS ol 8ste] AT
3dBY F4A71WA SFe] D 28 g
714%H2 RE HAS Agste] SA0] &

_EL

et

Lo J_

W

NN
rO i w oy

o
ol
2

F 800 mWollA] 2 mW=E =
ey SRl 54 &
QPEA 37]7} 5% ]J%!—% aEshE 22 e —LZH



Journal of Biomedical Engineering Research 32: 264-269 (2011)

B 1 parigEs 5940
Table 1. The measurement results of radiation conductance

Applied voltage (V) Acoustic power (mW) aCOlf{S'ti]i:.p[OI;;OIf‘l %) Radiation conductance (mS)
6.18 799.07 4.18 20.91
4.94 512.97 4.17 21.02
3.50 258.47 4.17 21.15
2.46 129.60 4.17 21.42
1.73 64.20 4.16 21.47
1.23 32.25 4.16 21.46
0.87 16.19 4.21 21.39
0.62 8.38 4.22 21.48
0.44 4.18 4.17 21.41
0.32 2.10 4.22 21.07

average * s.d. 21.28 £ 0.22

a) Relative expanded uncertainty
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Fig. 4. Determination of the radiation conductance by linear
regression
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Table 2. Pulse duration and pulse repetition frequency for duty
cycle

Pulse repetition

Duty eycle (%) frequency (kHz)

Pulse duration (us)

10 80
20 100 8
1000 0.8
10000 0.08
10 60
100 6
60
1000 0.6
10000 0.06
10 40
100 4
40
1000 0.4
10000 0.04
10 20
100 2
20
1000 0.2
10000 0.02
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Fig. 5. The comparison of estimated and measured power
according to duty cycle and pulse duration
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