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( Design and analysis of the new power-stage to modularize

solar array regulator of the KOrea Multi-Purpose SATellite)

CE P ML

AW . AL

o] sl

(Hee—Sung Park - Sung-Woo Park - Jin-Beak Jang - Sung-Soo Jang - Jong-In Lee)

KOMPSAT series use software-controlled unregulated bus system in which the main bus is directly
connected to a battery and the duty-ratio for PWM switch is controlled by the on-board satellite software.
This paper proposes a new power-stage circuit that can be available for modularization of the power
regulator which is used at the software-controlled unregulated bus system satellite. And we analyze the
proposed power-stage operation according to its operating modes and verify it by performing software
simulation and hardware experiment using prototype. We construct a parallel-module converter which is
composed of proposed power-stages and perform experiment to verify modular characteristics of the
proposed power-stage. Finally, we verify the usefulness of the proposed power-stage by comparing above
results with those of a parallel-module converter made of conventional power-stages.
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Fig. 1. Software—controlled unregulated bus system
of the KOrea Multi-Purpose SATellite
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Fig. 2. The proposed power-stage circuit
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Table 1. Operating condition of a power-stage
and circuit components value

Conditions/Components Simulation values
Input Voltage(Viy) 30[v]
Load Current (Iroap) 1fA]
Resonant Inductor (Lr) 1.75[uH ]
Resonant Capacitor(Cr) 30(nF]
Output Filter Inductor{Lo) 75[uH]
Output Filter Capacitor(Co) 400{ uF]
Switching Frequency 4(fs) 100/ kH=]
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Fig. 4. Operational waveform at each mode of the
proposed power—stage
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Fig. 5. Simulation results of the proposed
power-stage
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Fig. 6. A Parallel-module converter composed of
the conventional power-stages
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Fig. 8 A Parallel-module converter composed of the
proposed power-stages
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