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Design of Digital Current Mode Control for Power Converters
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ABSTRACT

In this paper, a digital current mode control is designed for the power converter applications. The designed
digital current mode controller i1s derived analytically from the continuous time small signal model of the power
converters. Due to the small signal model based derivations of the control law, the designed control method can
be applicable to boost, buck, and buck-boost converters. It is also proven that the controlled power converter
employing the designed digital current mode controller is always stable regardless of an operating conditions. In
order to show the usefulness of a designed controller, experiments are carried out using a 16bit DSP
micro-processor, TMS320LEF2406A.
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Fig. 1 Circuit diagram of a boost converter employing

digitally controlled deadbeat current mode
controller
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Fig. 2 Typical modulator waveforms employing current
mode control
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Fig. 3 Block diagram of controlled system
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employing deadbeat current mode control

a=1,Mz2)=1+2z""1 11)

oA 03 3 @RPE GAY HEg AR
cAol7)E Fa g 2k

1
_z '
G opl2)= KTz (12)
A @ ENE AFT Azge degrzid
FE UAY dudl AREEAelsls AnEY 3
2713 BAgle] 3} AdATS & & Ak mEA

OA" dEsl dfredols 7|&e ohdzax]o)

2 o)l AFTmEAolo ulE AWE =3} 2AI
BARCl 4 Hsie

32 Hol7] =9

225 2dg ol g3 AAd YAE AFREA ]
718 FEs] fsiAe A (128 oA B 28
7b itk Zb 293 76 g AHlES 47 9

A7 T,k (eDEA 299 3] AF 3
.3 A9 MR 7.9 Aot AL AHe HF
]Hl‘% '7(_}71"51 Ton-1"Ten-1"tpn- 1, a
ol &dte] tAE H=8l AFEEA 7] Ao Al
&8 g3 Zo] 7 ¢ U

3 mio Y o

dn:zD_dn—l_*—K.(l‘c,n*l_ Z.n—l) (14)

kH

2 2 ZAHE{of Cfst &Y MUD SE AH|E
ool A4

Table 2 Relation between operating duty ratio and

input-output voltages
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Fig. 5 Inductor current responses with the abrupt
changes of output load resistance and input
source voltage
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