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Design and FEM Analysis of Piezoelectric Ceramic
Transformer for Low-Voltage Step—Down Application.
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Abstract

This paper present a new sort of multilayer piezoelectric ceramic transformer for AC-adapter. This
piezoelectric transformer operates in the second longitudinal vibration mode. The output voltage of the
multilayer piezoelectric transformer was simulated using ANSYS, that is one of the FEM analysis
program. As results, the minimum displacement was occurred at the two points where one is the
middle of input and the other is middle of output side in second thickness extensional vibration mode.
And output voltage was inversely decreased by increasing number of output layers.

Key Wards(E280]) : Piezoelectric Transformer, Length Extensional Vibration Mode, Finite Element
Method, Step-Down, ANSYS
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Fig.l Multilayer PT construction
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Fig.2 Mechanical displacement and stress
distribution for length~extensional- vibration
mode.
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Table 1. Material constant of NEPEC 6

AR T 244
Dielectric constant( 837‘;/ &p) 14000
Qurie temprature
T, () »
Density( 0) 7.97%10° kg/m®

65 [10°N/m’]
Piezoelectric constant( d33) | 302 [10™%m/V]
Mechanical quality factor (Qu) 1500

Elastic constant ( Y3E3)
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Fig.4 Distributed equivalent circuit for
piezoelectric ceramic transformer
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Table 2. Cpacitance of output part

293 Capacitance

2 0.00147[1F]

6 0.01322[F]

10 0.03673(1F]

14 0.07199[1F]

18 0.11900[F1
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Table 3. Resonance frequency (2$1:kHz)

Outpul Tayer————lnput faver 1 2
2 101.1 101.5
6 100.1 100.7
10 102.1 101.5
14 102.5 101.2
18 102.1 101
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Fig.5 Displacement and stress of PT in second
mode( A mode)
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Fig6 Simulated output voltage using ANSYS
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(c) 10 layers output part (d) 14 layers output part
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(e) 18 layers output part

Fig.7 Voltage gain by changing number of output
layer
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Fig.8 Output voltage by increasing number
of output layers
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