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Electrical Characteristics of Disk-type Piezoelectric Transformer
Poled with the Same Direction
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Abstract

For high voltage operation, a new type of piezoelectric transformer using radial vibration of disk,

poled with the same direction was
PZT-PMN-PSN.

and 4 [mml, respectively.

The diameter and thickness of a

proposed. The piezoelectric ceramics

was composed to

disk type piezoelectric transformer were 45 [mml]
The surface ratio of driving electrode and generating electrode of the

piezoelectric transformer was 2:1. The resonance characteristics of input admittance, step-up voltage

ratio and power transmission efficiency of the piezoelectric transformer were measured by varying the

load resistance(0.1~70[kQ]). As a result, both resonance frequency and step—up voltage ratio increased

with increasing load resistance. The step-up voltage ratio was reached more than 60 times under no

load resistance. The maximum efficiency of 97% at load resistance of 2k was obtained.
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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 Measuring apparatus for electrical
properties of piezoelectric transformer.
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Fig. 4. The variation of the frequency of
maximum susceptance( f,) and maximum
admittance( f,, ), serial resonance

frequency( f,) and resonance frquency

(f,) of generating part with load

resistance.
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Fig. 7. Input power(P) and output power(P,)
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Fig. 10. The variation of resonance impedance
and capacitance at 1 kHz with load
resistance.

@4, Aol wge 4 @9 go| ¥R &
dovdazt 2g o Qojdr
Ropimat = —1 @)
optima wch

017]%‘1 wQ}- CQT‘?
2 A A g ol

HbA R o) A A3 13715 nFolylen, 19 4
o PFER PaAgd FAFAEE 4 Qo o

27 g

&3

Fh

=
T

& T3 A3 oF 22 ko AMEged 19 8
of Uetd =343 2 kel ¥ Aol Hy 97
% A=E Rolxy vy F &4 3994
270 BaAd s o g o 5o dE¥AFHe
P2 AU o] FoFE A F YA 2

& = 95~93 %E FXdxm 3l
Sye wane A3u W wE
4 Sxol #8 A7 AW Pt
AuRo] U@ Aol o oFo| A A

692

11 Y. Shimada, S. Kawashima, N. Furuhashi,

(21

(3]

(4]

(5]

[6]

" Yoshiro Tomikawa, “Presentation of a

[7] 2

(8]

FgulE Z7sn gon,
1k ol gl A Sehvlel FAZS A et
Sl o 608 ol gelslth, &

stA sl A Ho 97 %% bRkt

X =
2n 23

M.
Sugimoto, Y. Sato, H. Suzuki, and K. Isobe,
"LCD  backlight inverter using piezoelectric
transformer”, NEC Technical Journal, Vol. 48,
No. 10, p. 122, 1995.

Fuda Y, Kumasaka K, Katsuno M, Sato H
and Ino Y, "Piezoelectric
cold cathode fluorescent lamp inverter”,
JJAP Part 1-Regular Papers Short Notes &
Review Papers, Vol. 36, No. 5B, 1997.
Yasuhiro Sasaki, Koichi Zama, Atsushi
Mitsuru  Yamamoto,

transformer  for

Ochi,
Saito,
"Multilayer piezoelectric transformer for 10W use”,
NEC Technical Report, Vol. 51, No. 10, p. 81, 1998
Hoy-Seung Jeong, Byung-Cheul Choi, Ju
Hyun Yoo, In-Ho IM, and Chang-Yup Park,
"Pararell Driving of Piezoelectric Transfor-
mers”, JJAP, Vol. 38, No. 94, p. 5166, 1999,

Sakurai K, Shindou S, Ohnishi K, and
Tomikawa Y, "Characteristics of a st radial-
vibration-mode-disk  coupler-type piezo-electric
ceramic  transformer”,  JJAP  Part]l-Regular
Papers Short Notes & Review Papers, Vol. 37,
No. 9B, p. 5326, 1998,
Katsutoshi  Sakurai,

and Susumu

Kazumasa Ohnishi, and

new

equivalent circuit of a piezoelectric transformer

under high-power operation”, JJAP, Vol. 3,

No. 9B, p. 53592, 1996.

FE, Fr¥, #ekE A5y, Y, A,
T, "FHEW2IHE o] g TH28W) 3
s QF 7] sl2e AYAH 547, Arjdaia
=X, 149, 93, p. 736, 2001.

Masatosi Imori, Takashi Taniguchi, and Hiroshi

Matsumoto, "A high-voltage

power supply incorporating a ceramic transformer

driven by frequency modulation”, IEEE Trans.

on Nuclear Science, Vol. 45, No. 3, 1998.

% o
jg,lo‘r‘o

photomultiphier



