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Output Characteristics of the Digitally
Controlled DC-DC Converter

by

Hirofumi MATSUO*and Fujio KUROKAW A*

The output characteristics of the digitally controlled de-de converter is analyzed theoretically

and experimentally and the regulation characteristics in steady - state is defined for the changes of the

input voltage and the load. As a result, it is revealed that the regulation of the output voltage is often

circumscribed within the comparatively narrow ranges of the input voltage and the load, and that the

circumscription of the regulation range is due to the overflow or the underflow phenomenon in the

integral mode control circuit and can be satisfactorily extended by determining adequately the circuit

parameters and variables in the digital feedback control circuit. Also, the transfer function between

the small variations in the on-time interval of the switch and the output voltage of the dc-dc converter is

defined, and then the proportional gain, the reset time and the rate time are approximately derived

as a function of the proportional, integral and derivative (P-I-D) coefficients in the digital control

circuit, respectively.
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Fig.1(a) Basic circuit of the step-down type

dc-de converter.
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Fig.1(b) Schematic diagram of the digital

P-I-D control circuit.
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Fig.2 Idealized voltage frequency characteristics of

the VCO. Following relations are made use

of; f=GE,+B, f*=GE}+B and Af=GAE,
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