SN REE 20019 AU =28

HES omylg nEY
2 5tx 8

of o= HIIH

28WR)SHMEW A 202

=4

Electrical Characteristics of 28w class—-Piezoelectric Transformer for
Fluorescent Lamp Ballast as a function of Load Resistance
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Abstract

Contour vibration mode piezoelectric transformers were designed and fabricated to the square plate

with size of 275 X275 X25(26, 3.0) mm® using

PNW-PMN-PZT ceramics. Electrical characteristics

of the piezoelectric transformer were investigated for fluorescent lamp ballast application. The electrical
properties and characteristic temperature rise were measured using oscilloscope and infrared temperature
sensor. A 28W fluorescent lamp was successfully driven by the fabricated transformers. After driving
the lamp using Power Amplifier for 24 min, the output power, efficiency and characteristic temperature
rise of PT2 piezoelectric transformer showed the appropriate values of 28.01W, 99.43% and 11 T,

respectively. The electronic ballast using PT2 piezoelectric transformer showed

an excellent output

power of 2885 W and efficiency of 86.3%, respetively
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Fig. 1. Diagram of Piezoelectric transformer
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Table 1. Characteristics' of fabricated Piezoelectric

transformer
PTI1 PT2 PT3
f, | 76.4lde] | 76.40ke] | 76LKk]
f. | 7920 | 790Kkl | 78.8[Kk]
o Z. | 11891 | 144[Q] | 175(9]
e Z. | 583kQ] | 150[kQ] | 589[ke]
2 | Ca | 302[nF] | 254[nF] | 2.21[nF]
Qnm 842 830 776
Kett 0.26 025 0.26
f, | 74llde] | 73.30ke] | 7320k
f. | 79200 | 790k] | 78.9[kk]
2 | Z 1501 | 125[Q1 | 152[Q]
. Za 647[kQ) 254[kQ] 553[kQ]
Com | 1.34[nF1 | 1.36[nF] | 1.18[nF]
* [ Qum 858 919 871
Kett 035 0.37 0.37
Zout 1,604 1,597 1,844
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Fig. 2. Impedance curve of Piezoelectric
transformers
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Table 2. Driving characteristics of Piezoelectric
transformer (using Power-amp)

PT1 P12 PT3
fal k] 76.67 76.55 75.58
Vin[V] 159 180 177
Tin[mA) 214 209 204
Pin[W] 28.10 2817 2887
VoulV] 197 196 1987
Lou[mA] 145 149 1475
Pou[W] 2187 28.01 28.65
71%] 99.18 99.43 99.23
4T[T] 14 11 12
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Table 3. Driving characteristics of Piezoelectric
transformer( using ballast circuit)

PT1 PT2 PT3
fal ] 7971 79.17 79.98
Vi[V] 1037 105.1 103.8
LinlmA] 3436 3374 352.8
Pu[W] 33.44 3343 35.16
Voul V] 187.7 1839 186.3
LowlmA] 1544 155.6 160.4
Pou[W] 2843 28.85 29.40
7[%] 85.01 863 83.61
A4TIT] 16 15 17
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Fig. 7. Lit fluorescent lamp by the ballast circuit
using piezoelectric transformer
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