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Fig. 3 Voltage gain vs. frequency for series-

parallel connected PTs
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Fig. 4 Output power vs. frequency for series-parallel

connected PTs
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Fig. 6 Voltage gain vs. operating frequency in
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Fig. 7 Measuring system of the two series-parallel

connected PTs
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Fig. 8 Relation between voltage gain of PTs

and driving frequencies
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Fig. 9 Relation between output power of PTs

and driving frequencies
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Research on characteristics of series-parallel connected
piezoelectric transformers based on Y parameter

BAl Feng-xian®', DONG Wei-jie'. XIE Yong-ping’

(1. School of Electronic Science and Technology, Dalian University of Technology. Dalian 116024, China;

2. School of Information and Communication Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Based on the conventional lumped parameter equivalent circuit model, the electrical
characteristics of piezoelectric transformers (PTs) in series-parallel connection were analyzed using Y-
parameter matrix. The voltage gain, output power and efficiency as function of parameters and the
number of connected piezoelectric transformers were derived and simulated. And the electrical
characteristics were simulated by using radial-mode vibrating PTs. Two piezoelectric transformers at
the voltage gain of 0. 081 6 with input and output parts isolated were tested. After series-parallel
connection the voltage gain was reduced to 0. 040 6 on the same load of 20 Q. The computed and
experimental results verify the fact that the series-parallel connection of piezoelectric transformers can
enhance the voltage step-down ratio. Series-parallel connected piezoelectric transformers can realize

voltage step-down.

Key words: equivalent circuit; Y parameter; series-parallel connection; voltage gain; voltage step-

down



