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Background

In recent years, HIFU (High Intensity
Focused Ultrasound) technology has
been increasingly used in treating begin
tumor. Unlike in normal surgical
operations, tumors can be heated and
ablated with pinpoint accuracy without
incision. The side-effects are limited and
localized treatment effects can be
obtained without impairing the
appearance of the body, therefore the
QOL (Quality of Life) is greatly
improved.

However, as HIFU technology is the
energy application of ultrasound, it is
therefore necessary to supply a large
amount of electrical power to a
transducer of a large diameter.

At that time, there are losses in the
transmission cable between the
transducer and the drive circuit,
reducing the power transmission
efficiency. There is also a problem with
the cable generating heat, so a thicker
cable is required.

Furthermore, the driving circuit must
drive a load from both the cable and the
transducer.

Thus the circuit itself needs to supply
a large amount of electrical power. As a
consequence of heat generated by the
circuit, a large heat radiation area is
required to dissipate it, increasing the
shape of the circuit.

Furthermore, when the multi-element
transducer is advanced for focus control
purpose, even though it does not change
the total area of the sound radiating
surface, the number of cables used is
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increased, and the power consumption
ratio of the cables has greatly increased
too.

When moving the focal point of the
ultrasound, the robot arm requires a
large force to move the heavy thicker
cables too, consequently some of the
benefits of the ultrasound technology
have been diminished.

Objective
Designing a miniaturized driver
circuit.
Eliminating the transmission cable,
improving the power efficiency by
driving the transducer directly.

Method
A pulse transformer was manufactured
with magnetic material suitable for the
high-frequency applications. The
magnetic material is a small Ni-Zn
system and a large Mn-Zn system of
relative magnetic permeability,
adopting good Ni-Zn based high
frequency characteristics according to
the limit law of Snoek.
A small size driving circuit is selected
and a high speed switch FET. The
circuit was specifically designed using
the DMNSL0O6VK (Diodes Inc.
package size 1.7mm x 1.7mm). Figure
1 shows designed circuit board. There
are four channels at the front and back



improvement if we compare it with the
transmission via cable, where the
efficiency is only 27%.
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<Fig.2> Block diagram for measuring



