Simple Disk Plezo Transformer Based Oscillator
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Introduction:

Today, many applications are using the standard
magnetic transformer, but
piezoelectric transformer (PT) can replace It In
systems such as : Charge generation for high-
voltage low-power application, Very low power high
efficiency DC/DC converter, Step-up / step-down
conversion In high magnetic field environment
(IRM). The main advantages of PTs are the weight
and the size reduction In low power applications
while guarantying low EMI.

A disk piezoelectric ceramic transformer

Computational Methods:

In a first simulation step, the simple disk
piezoelectric ceramic transformer (D-PT) Is studied
without clamping points. Then, their positions are
determined, as well as the essential electrical
characteristics under various operating conditions.
Finally, the D-PT Is coupled with a bipolar NPN
transistor to form an auto-oscillator. The two next
physics were used for the frequency and time
domain analysis with COMSOL Multiphysics 4.4
"Piezoelectric Devices” (pzd) and “Electrical Circuit”

(CIr).
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Conclusions:

The use of COMSOL Multiphysics® turned out to
be a very effective way to find good locations for
the D-PT clamping

points, a particular

Issue with such a light weight

device. Moreover, the coupling of “pzd” with “cir”

gives the key electrical parameters (e.g.

Input

Impedance, efficiency....), the Iinfluence of the
device geometry and of the clamping positions
upon them.
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