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in theory, simulation and experiments.
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Coupled Inductor in Two-phase DC-DC Buck Converter
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Fig. 1. Two-phase coupled-inductor buck converter
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Fig. 2. Operating waveforms of interleaved two-phase
coupled inductor buck converter (Duty-cycle D £0.5)




Steady-state Analysis
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Derivation of Steady-state Average Equivalent Inductance
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Current Ripple
@ Peak to peak current ripple (Duty-cycle D £0.5):

Current Ripple Reduction

@®Per-phase current ripple reduction:
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Fig. 3. Comparison of load current transient response of buck converters
with and without inductor coupling.
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Simulation and Experimental Verifications

Vin =5V Duty =24% Fs =200KHz Cout=220uF L =15uH k=-0.2 Load transients: 1.2A & 3.6A

Simulation Experiments
UE | c F
. |Uncoupled lgpcoupled
() T
T 0.7 \ f::\
= [ N EAN
= = 3 N\
S |5os N\ [ 1
© E i :::\::: p=pi=-359n
SIE \ [
- .
E 0.5 \\
o) N i
_% O4%m ™ 2.002m '21004::7;9 (z}ﬁodsh' 2.008m 2.0 . ZOOmA/di\M ........ T 1us/div .
= Lower current Lower current
c o ripple. ripple.
© |Coupled, k=-0.2 &Bupled, K=- 0.2}
S | e Hh
{ i / _E
8 0.7 l.\ }\
5. I
- § T
g goe "::\:\."“'“ i "::E-Z::G[w.
2 | [
= 05 \ ;‘ T
¢ .
| o
Q. A T
42r1'1 2.002m 2.004::1me(§:.‘005m 2.008m 2, . 200mA/div EE 1us/div
15 C T
Uncoupled AV = 310mV Shcoupled T
.E s AV-3360mV.
2] 812 Y
=] / e omm—b—— "
g B | MYWvy——"—"lI" | || @ [&L= s
= J - V = 320mV
o) : [ g
\
] 0 T
=2 08AV = 260mV 500mV/div | T 2ms/div
é 3m 4m fime (2;11 &m 7| +
() Faster response. Faster response.
(@)] TS T
—_ D =- T
& |Coupled, k=-0.2,,_ »70mv E¥upled, k=- 0.2 !
o R T B et e
>
b
=
— &,
> |5
O =
L 4
' 0 T
0 AV = 230mV 500mV/div | T2ms/div
——— i et s
time (s)
Summar
/ y N

€ Analysis of coupled inductors in multiphase DC-DC buck converter.
v'Lower per-phase ripple current mmp reduced switching losses
v'Faster transient response

@ Clarification by theory analysis, simulation and experiments.




