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Efficiency Improvement Method for Switching Power Circuit at Light Load with DSP C2000 Series
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Abstract

The paper describes a digital control method for efficiency improvement of switching power circuit power at light load

with DSP C2000 Series (Texas Instruments). In this work, we use DSP to adjust the link voltage between bridgeless PFC

AC/DC converter and phase shift full bridge DC/DC converter, as well as PWM frequency of power circuit in order to

improve the power efficiency in a suitable way. Our experiment results show that the efficiency of the power circuit at half

load / light load improves with adjusting the link voltage and/or PWM frequency.
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@  BLPFCAC/DC [H#t%y (1)
(Bridgeless Power Factor Correction AC/DC Converter) [1]
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(Phase Shift Full Bridge DC/DC Converter) [2]
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Tig.1 Power circuit (BLPFC AC/DC+PSFB DC/DC).
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4. BLPFC AC/DC [E] 3 %8 4> (Bridgeless Power Factor

Correction AC/DC)
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>  Input Voltage (AC line):

95V (Min) to 250V (Max), 47~63Hz

400Vdc Output

300 Watts Output Power

Full Load efficiency greater than 93%.

Power factor at 50% or greater load — 0.98(Min)
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PWM frequency 200kHz
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Fig.2 Circuit in PFC AC/DC development board.
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Fig.3 Efficiency of PFC AC/DC board with different link
voltages @50% load.
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4.2 PWM J& B D 5l P12 (@5%~20% Load)
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Fig.4 Efficiency of PFC AC/DC board with different PWM
frequencies @5%~20% load.
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Table 1: Suitable PWM range for PFC AC/DC board 70.00% 1
(@light load) 65.00% 1
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Fig.5 Comparison of PFC AC/DC efficiency for fixed and
15% - 20% 170kHz

5. PSFB DC/DC [EI#i4 (Phase Shift Full Bridge DC/DC)
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variable frequency PWM controls.
> 400V DC input (370Vdc to 410Vdc operation),
12V DC output
Peak efficiency greater than 95%
50A (600Watt) rated output
Phase Shifted Full-Bridge Circuit topology
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Fig.6 Circuit of PSFB DC/DC Development Board

5.1 PWM J& 85 0 53 71 2 (@10%~20% Load)
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Fig.7 Efficiency of PSFB DC/DC Board with different
PWM frequency @ 10%~20% load.
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