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(Design and Measurement of Controller for Paralleling Step—down Converter)
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Abstract

Optimized controller design for converters are very important because control-loop characteristics of
converters determine the dynamic performances of converters. In addition, verification process of the
control-loop characteristics by sirmulation and measurement with real hardware is sure to be performed after
all parameters for controller and main power-stage are fixed. In this paper, general process for designing
outer-loop controller of paralleling step-down converter is described. Simulation results are also contained for
verifying validity of controller design results. Finally, voltage control-loop measurement method is explained
and results are compared with simulation outputs.
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o] o] ofgitt 1Eln AAR Aoj32g HE Power-stage type Advanced Buck type
3 AHuE Al2dge] GAAH B FEAHALE AA I PWM control strategy Hardware control
s A oM HAEdr] Yl vl HE No. of converter module 4 converters module
AYE Aaq #doA AlfFIe o]5EFE X Power capabilityl W] 400W/converter
g3 Aozl B UF A FAdo] 3 ojol Input voltage rangelV] 30.0A - 486A
. Output voltage[V] 215A - 285A

T ERAAE 4 38 2EY AHEHY A 2 Output current{A] 15A current limit

& Aeojgze] dA, RAAY F FA W 7

ippl tput vol [mV] 200mV
AW Asd g 3L e, 4A ANE Ripple on output vollagem

Me] AL 7bss wae MAT By AvE Converter efficiency[%] >05%(@36-48.6V)
o Ao} B EA =4 HP4194A Gain-phase Redundancy concept 3 of 4 redundancy
Analyzer® £33 9 43s5on, 4 #Hd AvE Switching frequency[Khz] 110
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Fig. 1. Block diagram of 4-paraliel step down
dc/dc converter
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Fig. 2. Configuration of outer-loop controller
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Fig. 3. Frequency characteristics of outer
voltage—loop controller
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Fig. 4. Schematics for simulation of 4-paralleling
converter system
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Fig. 5. Frequency characteristics of 4 parallelled
converters(Outer voltage-loop controller)
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Fig. 6. Loop-gain of the dc/dc converter
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Fig. 7. Conceptual diagram for measuring
loop—gain of converter system
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Fig. 8. Outer voltage-loop—-gain measurement
of paralleled converter
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Fig. 9. Breaking point for applying test signal
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Fig. 10. Quter voltage-loop characteristics
of 4-paralleling converter
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Fig. 11. Outer voltage-loop characteristics
of 3-paralleling converter
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Table 2. Design parameters for 4-
parallel step—down dc/dc converters
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