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Design and Implementation of a Low—Noise SMPS for
Distributed Control Systems
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Abstract

In this paper, a new efficient SMPS has been designed and implemented. It can replace the existing product
that is widely used in industry. To investigate the performance of the conventional SMPS, the output voltage
changes due to variations in the input voltage and the load conditions, and the ripple and noise voltages have
been measured and analyzed. As a result, it has been confirmed that the noise in the conventional SMPS is
severe due to the deficiency of patterns for current. This is because the conventional SMPS draw out all outputs
using one transformer and the alarm logic exists in the output path. To solve this problem, the switching
frequency is increased from 17KHz to 70KHz and the current patterns are fully guaranteed by separating the
alarm circuit and PWM circuit as a sub-board from the main board. Measurement results shows that the output
noise of the designed SMPS decreases below 32% of the conventional SMPS noise for various test conditions,
and both the line and load regulations are improved.
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Fig. 2. Block diagram of the proposed SMPS 71& ¥,
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Table 1. Comparison of the line regulation characteristics
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Table 2. Comparison of the load regulation characteristics
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Table 3. Comparison of the noise characteristics
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GND1 GND2 )
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TCPS| 507 | 780 | 810 | 413 | 475 | 407 | 413 y
m
B |=2=2| 8 | 88 | 188 | 75 | 94 | 107 | 100
ZSHI|17.4(11.3]23.2(18.2|19.8[26.3(24.2| %
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Fig. 7. Noise comparison @ +5V
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