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Electrical Characteristics of the Hexagon-type Piezoelectric Transformer

Jong Pil Lee, Jin Woong Hong
Kwangwoon University.

Abstract

In this paper, a hexagon-type piezoelectric transformer was investigated to increase the output
power. The length of its side was 14mm and 17.5mm, respectively. The piezoelectric ceramics was
composed to PZT-PMN-PSN. This composition showed the characteristics which had an about 1500
of the mechanical Q-factor, 0.55 of the electromechanical coupling coefficient, 320%x 1072 C/N of
the piezoelectric constant du, 03 % of the dissipation factor, etc. The voltage step-up ratio
increased with increasing the load resistance, Ri, so it reached 80 with Ry of 1MQ2 and was proportion
to the length of side of the hexagon-type piezoelectric transformer. Also, the output power increased

with increasing the size of the hexagon-type piezoelectric transformer.
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Fig. 1. The electrode pattern of a hexagon
piezoelectric transformer
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Table 1. Properties of piezoelectric ceramic
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Fig. 2. The driving cuircuit of a hexagon

piezoelectric transformer

3. %7 ¥ 1@
279 eyl UYL 5V, U F
#54:

e w9 Aol Mmmd A 3 3
OlkHzel 127, 175mmel % 9+ T0kizE 27hsl
Atk

28 A & F A=A FAAYel ALES
SulE Zbsta gos, 1R A sodel 4
u1E Qe & AU

st o] Zolrt 17.5mm¢s! 7% l4dmmell vls) 20
A

1
kQ olell A oF 159 ol ddE& & F Uk o]
T AR Y gERdre sduzh okd 2(2)9
Zolol widste A v R, §7F AW
A7l E JAFHFTH EFHAF Ale]g ZHolq

T 98e ¢ 4 g

v ). 5

oo

Qm‘kgl'kggg‘[.',]‘ (2)

- 297 -



A7NM, Qn& ZIAH FEAF, ky st kg

A7) NAZBGAS, L2 Zel, T & F7olth

90 [
V=5V,
—0—  14mm
80 i~ —e— :17.5mm
g o
70 1~ o
) o
g eop : /
g 50 b [
<
g o
5 40 f / o
k] -
s 30
= I /
20 |
10
Pt —
9 o___o_o——o 8 O
ok
1 1 | PR S | 1 | S| 1 1 1
o5 1 3 5 10 20 50 100200 5001000

Output Impedance [kQ}

g 3 HaAgE {74y <t S
Fig. 3. The transformation ration of a hexagon
piezoelectric transformer with the variation

of load resistance

A7 HHFAEHE a9 49 7o) HEHF
100kQ <xo Hoigts: Holzm 3lod, Ho
300mWYS &+ gtk

ol AHATH HHHI7he) MFu|o] v
= gydagrel g Rolzt A

Output Power [mW]

v o

o o o

1 LA B

0.

/
/4

.\\

/.

.
AN o
50 - 9}
~So—o—0 \o—o
0 1 e | I - L | W Lo $ 2 J ..
0.5 1 3 5 10 20 S0 100 200 5001000

Output impedance [k}

a3 4 AT S4Y AWt &Y S4

Fig. 4. The output power of a hexagon
piezoelectric transformer with the variation
of load resistance
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Fig. 5. The efficiency of a hexagon piezoelectric
transformer with the variation of load resistance
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