
CONCLUTION

EXPERIMENTAL ENVIRONMENT

EXPERIMENT RESULTS

INTRODUCTION

LOSS MECHANISMS OF PFC AC/DC CONVERTER AND DC/DC CONVERTER

BLPFC AC/DC circuit 

(Bridgeless Power Factor 

Correction AC/DC)
controlled by C2000 Series DSP

400Vdc Output

PWM frequency 200kHz

PSFB DC/DC circuit 

(Phase Shift Full Bridge 

DC/DC)
controlled by C2000 Series DSP

400V dc Input (370Vdc 

to 410Vdc)

100kHz switching 

frequency

CCS (Code Composer 

Studio)v5
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Diode Loss : PSW(DIODE) = 0.5 × VREVERSE × IRR(PEAK) × tRR × fS

MOSFET Loss : PSW(MOSFET) = 0.5 × VD × ID × (tSW(ON) +tSW(0FF) )× fS

The experiment is conducted by a mean of two parts and three steps.

BLPFC AC/DC part (Bridgeless Power Factor Correction AC/DC)

PSFB DC/DC part （Phase Shift Full Bridge DC/DC）

Step A: Load rate50%  Deal with Link Voltage

Step B: Load rate10%~20%  Deal with PWM Frequency

Step C: Load rate10%~20%  Deal with PWM Frequency

Experiment Results A: 
Link Voltage Optimization of BLPFC AC/DC at a Half-Load

Experiment Results B: 
Optimization of PWM Frequency of BLPFC AC/DC 

at a Load Rate of 5% to 20%

Experiment Results C: 
Optimization of PWM Frequency of PSFB DC/DC at a Load 

Rate of 5% to 20%

Load ●Appropriate frequency

5%-10% 150kHz

10%-15% 170kHz

15%-20% 190kHz

20%～ back to 200kHz

Light load rate：

settled to a working

frequency of 70kHz 

50％ load rate：

back to 100kHz

 Appropriate link 

voltage is 200V if 

possible. (Unexpected 

problem occurs when link 

voltage is set down below 

190V.)

Server Power Supply
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 Energy efficiency improvement of the server 

power supply –> important with Green IT

 We have investigated its technique at half-load 

and light load (under 20%) using digital control.

TI C2000 DSP series can improve the power supply 

efficiency at light load by lowering link voltage and 

verifying PWM frequency using digital control.

AC/DC+variable

link voltage：

efficiency 6%↑

@50% load rate

AC/DC+variable

PWM frequency：

efficiency 1~4%↑

@5%~20%load rate

DC/DC+variable

PWM frequency ：

efficiency 3~6%↑

@10%~ 20%load rate
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