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Comparative Study on Current Sensing Method of Multi-Phase
Synchronous Buck Converter

Jeong—-Hoon Kim, Kyung-Sig Cho, Jeong—Gyu Lim, Se-Kyo Chung
Gyeongsang National University

ABSTRACT 2. N adlel 4
For the design of the voltage regulation module(VRM) a8 12 B =RA AMg" T 7] ¥ AWEY fX
having a high performance, current sensing is one of the g Aol Alz"l TS Ul du) AA] A]AEHS 479
most important functions. In this paper, three different =71 ¥ AvEE ¥E dAdste] A Addy TMS320-
methods for sensing the current in the multi-phase F2812 digital signal processor (DSP)Z o] &3t #lo}7], z+ A
synchronous buck converter are analyzed considering the o AF AES Y3t AF A =, HEY AF Nz E A
efficiency, accuracy and cost. The experiments are A3 e gy ADC 948 ool @A Az A5 =43}
performed for the three current sensing methods to verify 7] $3} signal conditioning circuit 522 Ao} ot}
the theoretic analysis.
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Fig. 1 System configuration of multi-phase synchronous buck
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signal conditioning circuit< Analog deviceAl2] MAX4172
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Table 1 Parameters of multi-phase synchronous buck converter
Parameter Symbol | Value Unit
Input voltage Vin 12 \%
Output voltage V, 15 \%
Filter capacitance C 440 uF
Filter inductance L; 4.2 uH
Switching frequency £ 100 kHz
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Fig. 2 Output current sense resistor method
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Fig. 3 Experimental results using output current sense resistor
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Fig. 4 Inductor current sensing method
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Fig. 5 Inductor current and capacitor current
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Fig. 6 Experimental results using inductor current sensing

3.3 Input Current Sensing Resistor

o 571 W AWEY QJE S| Sense Resistorg ZE 2
AZ 3 Aow AT+ Iutput Current Sense Resistor W'Y
3} v}R7A 2 Sense Resistort]F- 318 Qxjo] uwjel A=
th o 571 ¥ AHEY] 948 AFUF FEAFEYG @] o
o AEEALS Output Current Sense Resistor W HUl ut
A bttt 18 72 Input Current Sensing Resistor 43
S e

Vin
R

Wout
- l+
(o3

T8l 7 Input Current Sensing Resistor2 O|&%h &
Fig. 7 Current sensing method using input current
sensing resistor
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Table 2 Power loss and accuracy of various current sensing
methods

A5 AZE 9 R &4
Output Current Sensing Resistor 99% 10%
Inductor Current Sensing 92.6% 0
Input Current Sensing Resistor 9% 5.6%
2 1 2 #
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