BUCK CCM

Buck converter example, with single-quadrant switches
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Minimum diode current is ¢/

Dc component /
Current ripple is
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Note that / depends on load. but A,

does not.

continuous conduction mode (CCM)
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BUCK CCM DCM Boundary

Increase R, until 7 = Ai,
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Minimum diode currentis (7 — Ai,)
Dc component 7= VR
Current ripple is
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Note that / depends on load, but A,
does not.

COM-DCM boundary

IJl_l' ] &
I —
L i"ll"rf. o
] T I
cofalcting I
deviees: 0 { | -'IJ,' o,
|.I| I|'|'|I L
I F 7
d -

i

D



v, (

BUCK DCM

Increase # some more, such that 7 <

Ai I
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Minimum diode current is (7

Dc component 7= /R

Current ripple is
(V=)
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Note that / depends on load, but Aj,

does not.
The load current continues to be

positive and non-zero.
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Discontinuous conduction mode
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BOOST DCM w I

S Y ]
i L i ¢ ) iclt)

R 1 =
o - j_.'(m * v, CD ( m— R 5 vitl
v (D _”E 0, C=—= &2 v

it & iit) I
. TR
. i o
!_ Pk T Ilr_l"u".-I it (1)
L
- v, CD ( = R 5 vii)
L
0 DT, i t
l— D T —wt— DT, —wt DT, -
it ,
n s".l. |'|"|r..-| .Ir_
— @ O80T

(1) i (1)

v, C) C== Rg vy

{1cr=0

o ”__.-

0 DT, T, (
l— DT — DT —bt- [T,



	BUCK：CCM
	BUCK：CCM－DCM－Boundary
	BUCK：DCM
	BUCK：DCM
	BOOST：DCM

