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Modeling and Analysis of Power Piezoelectric Transformer

and lts Application to Fluorescent Lamp Baliasts

(Sung-jin Choi + Kyu-chan Lee - Bo-Hyung Cho)

Abstract — The piezoelectric transformer (PT) is an electro-mechanical device that transfers electrical energy through a
mechanical vibration. [n this paper, a PT operating in the contour vibration mode is introduced for an application of fluorescent
lamp ballast. Utilizing its inherent characteristics of the LC resonator and a high voltage gain to ignite the lamp in light load
condition, an investigation of a power piezoelectric transformer as a potential component for a fluorescent lamp ballast is
discussed. PT is easy to be produced in mass and reduces the cost of the ballast. The modified equivalent circuit model of
the PT considering the operating current level is derived 10 design the fluorescent lamp ballast. This model describes the
voltage gain of the PT in wide load variations and various input current levels. The experimental and simulation results are
provided to verify theoretical analysis. The power capacity of the currently developed PT is relatively low (15W), but it can be

increased by adopting a multi-layer structure and is currently under investigation.

higher power processing.

It is also possible to parallel the PT for

Key Words : Piezoelectric Transformer, Equivalent circuit modeling, Fluorescent Lamp Ballast

1.4 £

etd W]l 7](Piezoelectric Transformer)e 71A1& < =
& dUAE wi7iR 3o H"7] U E AgdE LA
th 1950 o)l Rosendl &8 Hg A¢d o)F 71&9 =
7] 2 £2AF gAEE ox2A 8¢E dysHa Qo
GHd S o8 AzE A A3 HE BN FR
Az 2o)7] AFste) 1 S8 WU AE da Rorz
oz Re HwA FHTe) Yot}

g4A "7l &) WA E wiAE A genz
A7) wolz7t AR gon, 53] Aol glojA uiF A
el FeEldtrz S8 329 7HAE ¥E 3
L Q% (Quality factor)& 2 37 4% e
o2l 742 &8 Wl 2d HoF siggct 2 &4
Ao wet ¥ FYHE L& F AAY, e A7E 7HA
5E e 5 oY /A e ¢l Her
=3

QA7 9 A ¥EUA7IY $& WHAE A g F
7tA 2 Y 5 Aol M, =EE AFE ol W

<
R
4
L)
=
°

TIE® B MEXR ABR BRILHN LSRR
TIE G A MEX BRISH MR LY
¥ZBAF 19994 28 258
B¥R7 11994 68 38

376

2}o] E(Cold Cathode Fluorescent Lamp)& ¢IBjEel|A %7]
WA AGE @7 A AR ZIE WY v 3L
271E 7HAIE & YUY E doUA =% 285 B
288 ey S£HAR 23]

5‘}3\3, DC-DC #AWE 8 28I} Z fsix= 4A ¥
7 EREHAEY A HgrE T &4 EA5kA] go
o2 v ﬂE° °‘°“i Fag s wet A9 F
T 4 3le Aol A ojtH4l-0].
i*\: 8 3ZEA A HMAE o] &
71(fluorescent lamp ballast)ell &l ¥=2)3}
7] 9] ﬂ7lx* %7} ﬂi 5de fEgd,
15 ¥

e

i

o

=
o
N

:: Olr l

—?L’ do r

&
ok
ol

In
2

s

o
ﬂ'.,.;o““

i
N
ﬂ
g
ta
u.;
0
o
o
f‘
@
i
> 4
ﬁ

AdAe 1t o=

Huae sz

h

(2 o it (R
= o
BN

e

23t A
AFod g 7
o] ¥ 71A =
Aol A

Ept Hli’o}oq
29 A 835
R R =

>
X2
o
50
©
o
1

X [
o =y o
o
X
o
o
E}L
o g

¢

-

]

o
l

b

)

=Y 7L gEs 2o HEdAe A Wl
o] izl 543 ¢4 #Hd disiy dvEn B g7
o "oy wa =g EEeNE V&Y ok}x# =]
5 2
2



{ unit : pm )

primary
- - electrode

. sacondary
electrode

Polarization 7

Lk

+ I
- [——>\‘*
Vibration Common
a8 1 ¥%e dAVE dE wg
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