BRI MR 2o 20004 T SIASEUY =2

28W(T5) g8 78 idEdARDo MIIN EM

Electrical Characteristics of Piezoelectric Transformer for Driving A 28W
Fluorescent Lamp
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Abstract

In this study, contour-vibration-mode Pb(Niiz,W1/2)Os-Pb{(Mnys,Nbys)O03-Pb(Zr, Ti)O3 piezoelectric
transformers for driving a 28W(T5) flucrescent lamp were fabricated to the modified filter structure
with ring and dot electrodes which has been developed for application in 455kHz AM radios. The
piezoelectric transformers were fabricated to the size of 31.5x31.5x2.5 mm® with the variations of
ring/dot electrode area ratio. Driving of piezoelectric transformer was carried out with input
region for the ring electrode and output region for the dot electrode. The electrical properties and
characteristic temperature rises caused by the vibration were measured at various load
resistances. A 28 W fluorescent lamp, T5, was successfully driven by the fabricated transformer.
The transformer with ring/dot electrode area ratio of 1.83 exhibited the best properties in terms
of output power, efficiency and characteristic temperature rise, 30.95 W, 97.57% and 8.3°C,
respectively.
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Tablel.Specification and properties of piezoelectric

transformer

. pot | . |
Sample electrode Cin | Cout
No. [nF]| [nF]

size

Ring/Dot

ratio |agu|gun

Pl 17¢ | 422]1609] 299 |03217)03515| 1481

P2 18¢ [ 411] 18 254 103179]0.3684 1325

P3 19¢ | 395] 201 216 10.3075{0.3778 | 1186

P4 20¢ 1377 221 183 10293303873 ¢ 1069
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Fig.1 Impedance characteristic curves of
piezoelectric transformers
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and load resistance in P4
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Table3. Driving characteristics of piezoelectric

transformer for 28W fluorescent lamp

Sample fa Vin Lin Po | Vou Toue Pou | &8 AT

No- 12| Vo] | imtemd | W |V | i | O | P9 1)

p1 [69.14] 181 231 [31.95] 186 168 {304 }95.14} 181

p2 [69.01( 176 | 2359 (3124|1857 1656 [30.26{9%6.86{ 15€

p3 [68.19] 175 239 (309 18 166 |30.04197.21} 11

p4 |68661 167 242 3095 187 166 |30.95(97.57| 8.3C
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Fig4 Temperature increase characteristics as a
function of output power in P4
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Photo.2. Lit 28W fluorescent lamp and systems for

driving the fluorescent lamp
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