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New Discrete-time Small Signal Model of Average Current Mode Control for
Current Response Prediction

Young-Seok Jung

_.C_.)_ ok
2 =gl AFAFREACS ol gt AMEe] AFIYGS A2 & & AR olUNT 245 1Y
& 7otk BEAFLEAE AYAFEEAfs de) AFANE A5 B BAY) H2E ARSI A
el 54 54 aldo] ojuth FTHFREANE A AEel 2US AFIHE dZar] g8l A
Bug A, o FARYE AR oAz £4F Rde FHTh ALd AL JE g% g By
Jejol BT AT ANEGE A& AFsaTh AAT ARG oA 2NF RdL ol4d A% AAE
=914 2 ARl S22 PSIME o8¢ AEAelt 2k 3 ARATS vwse] AAT AEE o
A 9

Helr

o
4
Nﬁo

ABSTRACT

In this paper, a new discrete-time small signal model of an average current mode control is proposed to
predict the inductor current responses. Compared to the peak current mode control, the analysis of the average
current mode control is difficult because of its presence of an compensation network. By utilizing sampler
model, a new discrete-time small signal model is derived and used to predict the behaviors of an inductor
current of average current mode control employing generalized compensation networks. In order to show the
usefulness of the proposed model, prediction results of the proposed model are compared to those of the circuit
level simulator, PSIM and experiment.

Key Words : Average current mode control, Sampling effect, Discrete-time Small signal model
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Fig. 1 Circuit diagram of a buck converter employing
average current mode control
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Table 1 Inductor current equations for several converters
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Fig. 5 Root loci of current loop pulse transfer
function according to the variations of load
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Table 2 Parameters and operating conditions of average
current mode controlled buck converter
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