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Voltage Gain and Efficiency Analysis of Piezoelectric Transformer using Lumped
Constant Equivalent Circuit.

BEa’, ol8%, 2%, ML, ¥YS”, ey

(J-H Yoo, Y-W Lee, K-H Yoon, H-S Jung, Y-H Jung, C-Y Park)
Abstract

The load characteristics on the voltage gain and efficiency were analyzed using a lumped constant
equivalent circuit of the piezoelectric transformer. These analytical results were confirmed by experiments.
Theoretical values of voltage gain were nearly constant with experimental ones. However, It was shown that
theoretical values of efficiency is higher than experimental ones.
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Fig. 1. Lumped constant eguivalent circuit of PT
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Fig. 2. Eguivalent circuit of PT with
circuiting the secondary termials
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Fig. 3. Admittance circle, relevant points
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Table 1. Characteristics of sample.
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Fig. 5. Measuring circuit of fabricated PT
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Fig. 6. Admittance and Admittance circle with
short-circuiting the secondary terminal
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Fig. 7. Measuring values of voltage gain and
efficiency with load resistance
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Table 2. Rosonance frequency and maximum
voltage gain and efficiency according
to load resistance

% O];; 34 ?; EE
kel |3 o |Ee g
bl 125 g (2o "] o) |2as

50 6.5 69 76 5.4 52 | 7532
100 | 771 | 8 | 1761 | 67 70 | 765
150 | 828 | 8 | 762 | 864 | 64 | 765
200 [ 866 | 8 | 763 | 1016 63 | 766

50~70%2 20~30%¢ A& JEMAT. 2910
& RIAF 100k FEIPelAM Y gAY
4&Y 542 Jerd Aol

100k@eN A 4 ¢+8) (Vout/Vin = 487/72)2 6.74),
BrzdA (Vout/Vin =871/5655)% 1578& vebdl
ek B AFoA A WdrlE FEAN Rl
Function generator2 TEAIA 83 dAgdL FF7
32 2P SAAY R R &4FE 1
A ¥¢7] widolth webM, E& e A
e dsiMe FFo dS A7/ dolok @
o AZdc

5d £

Rosen¥ o2 A WA71& ARe 48 4 &
Holenda R ol=nds HEE T HFT
7t 29 AWEIIEE HFLE FEHS FIA
o] wte sVt &L ANEHNH % S
ZAse o923 Ao
1. $3AY F7td we sgu g FAFHFE F

7t R

, O18-%, &43, 43¢, 493, Wid

2. AEE FAXTL o8 BHY 20-30%9 % 3

& vehigic
3. #HE o|gX% 2HAS vmA T Xk
4 BREIAS $3pulE 157, 2A T 100k°
A 67ME LheTH

¥ A e LCD backlight inverter 2 343}
A Rosend A ®k7le] &odvl, 28 S4$
AA AT FAFHRSF IupelN e $otulE o2
A} Ad Aoy, 282 €2 927 Y
3E st b, oo g 3% BgdF
& 8le LCD backlight inverter 2o $8& 7154
& AAEaz o

6.8 23

1. T. Zaitsu,0.0Ohnishi, T .Inoue,M.Shoyama,T Nino
miya, F.CLee,"Piezoelectric Transformer Opera-
ting in Thickness Extentional Vibration
and it's Application to Swiching Converter”
IEEE PESC Record pp.585-595, 1994

2. M.Shoyama, K Hirikoshi,, T.Ninomiya,,T.Z_aitsu,
Y.Sasaki, "Steady-state characteristics of the
push-pull piezoelectrc inverter” IEEE PESC
Record pp.715-721, 1997

3. PJM. Smidt, JL. Duarte "Powering Neon la-
mps Through Piezoelectric Tranceformers” IEE
E PESC Record pp.310-315, 1996

4. C.A. Rosen,"Ceramic Transfomer and filters.”
Electronic Comp .Symp.Proc, pp.205-211, 1956

5. S.Kawashima, O. Ohnishi,H Hakamata, S.Taga

mi, A.Fukuoka, T.Inoue, S.Hirose, "Third
Order Longitudinal Mode Piezoelectric Ceramic
Trans former and It's Application to High-
Voltage Power Inverter”, IEEE Ultrasonics
Symposium, pp.525-530, 1994



