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Abstract 
M With the increasing demand of the current output 

accuracy on the TPS(Taiwan Photon Source) project, the 
MCOR 30 correction power supplies used in current TLS 
ring are no longer sufficient to meet the TPS requirement. 
Therefore, power supply group develops a high-precision 
low output current corrector magnet power supply with a 
DCCT as an output current feedback component for the 
future TPS ring. During the research and development 
experiment phase, we found the DCCT is more possible 
damaged than the other components. 

The implementation of the fast corrector magnet power 
converter is with keeping the architecture of the high-
precision low output current power supply, but the DCCT 
output current feedback component is replaced with a 
current sensing Shunt resistor. This paper will discuss the 
design methods of utilizing several different types current 
sensing Shunt resistor to reduce the cost of power supply 
and the probability of damage, and improve frequency 
response of power supply.[1] 

INTRODUCTION 
With the increasing demand of the high speed current 
output of fast corrector magnet power converter for the 
TPS(Taiwan Photon Source) project, power supply group 
of NSRRC construct a new high performance and high 
speed small current power converter. The goal is not only 
to provide high performance power converters for 
correction magnets of the future storage and booster ring 
of TPS, but also to reduce the maintenance labour and fee 
due to outsourcing. 

This paper focuses on the design of shunt current  
sensing for the high speed low current corrector magnet 
power converter. The overall system can be divided into 
four functional sections: Power regulation and filtering, 
Error amplifier, offset circuit, PWM control, Fault 
diagnosis, protection, monitoring and high precision 
current feedback system. In the current feedback system 
design, current sensor is use the shunt. As a result, the 
output current performance of the power converter is 
greatly enhanced and meets the future need of fast 
magnets for TPS project. 

THE STRUCTURE OF CORRECTOR 
MAGNET POWER CONVERTER 

The corrector magnet power converter could be 
roughly divided into four functional sections: Power 
regulation and filtering, Error amplifier, offset circuit, 
PWM control, Fault diagnosis, protection, monitoring and 
current feedback system, shows in figure 1. 

 
Figure 1: The structure of corrector power converter. 

 

PWM CONTROLLER 
To solve the problem of low output current spectrum, 

an offset circuit between the error amplifier and two 
PWM controllers is inserted allowing two PWM 
controllers output constant duty cycle when zero current 
is demanded [2]. Figure 2 shows this relationship between 
the switching duty cycles and the output of error 
amplifier, figure 3 shows the output current spectrum of 
corrector magnet power converter when two PWM 
controller with an offset circuit. 

 
Figure 2: The relationship between the switching duty 
cycles and the output of error amplifier. 

 

 
Figure 3: Output current spectrum of power converter. 
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