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Input current harmonic analysis of high-power non-bridge
LED drive circuit in illumination use

QU Zhen-jiang , ZHOU Gui-de, GUO Yu-xiu
(Physics and Electronic Department , Cangzhou Teacher’s College , Cangzhou 061001, China)

Abstract ;: Research on a Fourier analysis of high-power non-bridge LED drive circuit in the illumi-
nation use , introduced by the authors, is carried out . Under the given circuit condition, the con-
tent of its frequency spectrum and harmonic was analyzed and calculated . The result shows that
there almost exists no harmonic in the frequency range below the lowest working frequency of the
circuit . THD , the content of the total harmonic of the circuit input current , rises with increase of
the minimum input current pulse width Towmin and lowers with the increase of the effective value
ratio of circuit output direct voltage and input alternating voltage U. /Ui . It indicates that a filter
circuit is needed at the input port of the circuit and its filtering effect was analyzed . The design
method of the filter circuit is also provided .

Key words : brightness light-emitting diode; high-power LED drive circuit; the minimum input
current pulse width ; input electric current frequency spectrum ; content of the total harmonic cur-
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Fig.1 High power bridgeless LED drive circuit
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Fig. 2 The sketch map of input electric current wave
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Fig.3 The distribution of input current frequency spectrum and harmonic below 2 000 times
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Fig. 4 The relationship between THD of circuit input current and circuit parameter
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Fig. 5 The function of filter circuit
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Fig. 6 The equivalent circuit of circuit input impedance
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Table 1

The experimental result of Towin) transformation

U, /Ui 0.55 0.6 0.7 0.8

0.9 1 1.1 1.2 1.3 1.4 1.5

THD /% (FE(H)  0.762  0.62 0.48 0. 34

0. 26 0.21 0.16 0.13 0.11 0.09

0. 082

THD X GREMEH)  1.85 1.34 0. 96 0.53

0. 38 0.31 0. 27 0.19 0.15 0.12 0.11
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Table 2 The experimental result of Us /Ui transformation

SLuG &AF Tocminy /s 1.0 1.5 2.0 2.5 3.0 3.5 4.0
THD /% GHEE) 0.01 0. 06 0.21 0.39 0.67 1.02 1.56
U.,=180 V
THD /% GRIEE) 0.03 0.14 0.35 0.54 1.05 1.82 2.63
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