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Design and Research of High Voltage Ratio Driving Power on S.E.L Based on Boost-class E Converter
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Abstract: Aiming at the problems of low input voltage and high demand on driving voltage frequency and
amplitude of the traffic sign power supply using smart electroluminescent(S.E.L) technology, a high rise ratio high
frequency inverter drive circuit based on the cascade connection of the Boost circuit with soft switching and the E-
class circuit was proposed. Utilizing the high impedance characteristics of S.E.L material at the driving frequency,
the E-class converter with current source characteristics was used to achieve the high increase of the voltage across
the load. The proposed converter could realize the zero voltage switching (ZVS) of the two-stage converter at the
same time when the driving frequency and driving voltage required by the load were satisfied. Finally, a prototype
with a boost ratio of 14 was used to verify the correctness of the analysis.
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Fig.1 Equivalent circuit model of load
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Fig.2 Analysis on the characteristics of the load
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Fig.3  The topology of driving circuit system

M fai sy M A AR T R

DT LI Ly, FH L, FRUBMEL AR 05K, oy
HR AT A Sk BRAR R DR HOR R B O DR R
Bl E Y B R R

2) UE P HL Y C R 5K, Boost it HL I W, 1T
PR E AR

3PS C, RIS R B R L, SOF IR i 2

C oML,
4) I H % MOSFET 19 Sl B BH o &, H
38 S WA AR B 1] 58 B

5) 67 28k H BH A 5 H I TR i L B8 1o A A FRLRHL

6) E 105G Hy HF TR PR FEL B 1% £ 2 o DR B 8
fe, PRLIH AT LR B 0 PR AR T SR
21 EFEERTEHSMHELH
2.1.1  Boost I & TARIRZE 5317

& 4 R 47 55T 5 Boost BUHL BRAR AL, H 5 E
F A AR G 5 I OCAE S IR LA C SR B
XFFF A ML AR ng BRI . TS DG A S, Wy
JERE, B2 C SRR L, Bt gk R, A8 AR 5 17
%, ST OGS ) 5 R S

L e L D

Bt

+ + l

Vi e it ve = ¢ CT HRey
s, _T

4 IO Boost Hi 1517

Fig.4  Circuit model of the Boost topology with soft switching
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Fig.5 Four operating modes of Boost converter with ZVS
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Fig.6 Working waveforms of Boost converter with ZVS
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