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A Electrical Characteristics of Disk-type Piezotransformer with Electrode Ratio
of Driving and Generating Part

= A - S S A - s A A
(Jong-Pil Lee - Hong-In Chae - Su~Hyun Jeong - Jin-Woong Hong)

Abstract - In order to develope piezoelectric transformer for the ballast of fluorescent lamp, a new shape and electrode
pattern of piezoelectric transformer has been investigated in this work. The composition of piezoelectric ceramics was
0.95Pb(Zro51 Ti.45)03+0.03Pb(Mn;sNby/3)03+0.02Pb(Sby2Nb12)0s. The sample prepared by this composition system showed
the characteristics which has about 1200 of relative dielecric constant, 1100 of the mechanical quality factor, 0.53 of the
electromechanical coupling coefficient, 320 pC/N of the piezoelectric constant dss, 0.3 % of the dissipation factor. Diameter
and thickness of disk-type piezoelectric transformer was 45 mm and 4 mm, respectively. The driving and generating
electrode with their gap of lmm were fabricated on the top surface. But the common electrode was fabricated on the
whole bottom surface. The electrode surface ratio of driving and generating part on the top surface ranges from 1.4:1 to
3:1. We investigated the electrical characteristics with the variation of the electrode surface ratio of driving and
generating part in the range of load resistance of 100 Q~70 kQ. The set-up voltage ratio of this piezoelectric
transformer increases with increasing both the electrode surface of driving part and the load resistance. The set-up
voltage ratio at no load resistance was more than 60 times. On the other hand, the efficiency decreases with increasing
the electrode surface of driving part. In the case of the electrode surface of both 1.4:1 and 2:1, maximum efficiency
showed above 97 % at load resistance of 2 kQ. However, in the case of the electrode surface of 3:1, maximum efficiency

showed about 94 % at load resistance of 3 kQ.
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Table 1 Properties of piezoelectric ceramics
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Fig. 1 Disk-type piezoelectric transformer
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Fig. 2 Electrode pattern of driving and generating part
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Fig. 3 Measuring apparatus for electrical properties
of piezoelectric transformer
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Fig. 4 Measuring apparatus for resonance properties
of piezoelectric transformer
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Fig. 5 The variation of resonance frequency( f,) and
anti-resonance frequency( f,) with electrode
ratio and load resistance
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Fig. 6 Step-up voltage ratio with electrode
ratio and load resistance
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Fig. 8 Input current with electrode ratio and
load resistance
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Fig. 9 Output current with electrode ratio and load
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Fig. 13 The efficiency with electrode ratio and load resistance
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