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The Analog-circuited Low-loss Bypass Current Sensing Method
for Average Current Mode Control

Seok-Hee Kim1, Byung-Min Choi1, Joung—-Hu ParkT, and Hee-Jong Jeon1

Abstract - This paper proposes a low power-loss averaging current mode control using a resistor and bypass
switch. Generally, current sensing method using a resistor has a disadvantage of power loss which degrades
the efficiency of the entire systems. On the other hand, proposed measurement technique operating with
bypass—switch connected in parallel with sensing resistor can reduce power loss significantly the current
sensor. An analog—circuited bypass driver is implemented and used along with an average—circuit mode
controller. The bypass switch bypasses the sensing current with a small amount of power loss. In this paper,
a 50[W] prototype average current mode boost converter has been implemented for the experimental verification.

Keywords: shunt resistor, current measurement, averaging current mode control, current sampling, bypass
switch, high efficiency, sample-and—holder
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Fig. 2 Operating principle of current sensing using a
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Table 1 Specification of the hardware

Main Switch IRFP350
Bypass Switch IRF530
Inductor, L 720[uH]
Capacitor, C 330[uF]
Shunt Resistor 1[Q]
Switching Frequency 50[kHz]
Vin 30[V]
Vout 50[V]
Load Resistance 50[Q]
Output Power 50[W]
L . Control Stage
i
Power Stage Oscillator

Fig. 8 Hardware of average current mode control boost

converter applying to the proposed sensing
method
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Fig. 11 Volatage, current, power of proposed sensing
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Table 2 comparison of sensing power loss

estimation | measurement
Conventional method 1.154[W] 1.156[W]
Proposed bypass method 0.4017[W] 0.455[W]
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