Basic CCM SEPIC Example
Frequency Response

Ideal SEPIC frequency response

Jib switch.lib L, R

Vg 10 dc 120V 1 X s 2
L1 1 2x 800uH 1
RL12x 2 1U

C1 2 3 100uF %O é E =% SR
L2 30 100uH
C2 4 0 100uF
RL 4 0 40 1 ccm1 3
Vc50dc0.4acl
Rc 50 1M 3 —
Xswitch204 35 CCM1 A
.ac DEC 201 10 100kHz 2 5 4
.PROBE .

.end
(? SR

Appendix B: Computer Simulation

WV

WV
YV \y

Fundamentals of Power Electronics 1



Switch Library File

Subckt CCM112345
Et 1 6 value={(1-v(5))*v(3,4)/v(5)}
Vdum 620
Gd 4 3 value={(1-v(5))*i(Vdum)/v(5)}
.ends
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PROBE Output
SEPIC Example: Control-to-output transfer function
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Transient response
Step change in load resistance

Ideal SEPIC transient response

lib switch.lib L, R

Vg 1 0 dc 120V 1 s Zan,

L1 1 2x 800uH IC=1.5

RL1 2x 2 1U %Ron % Ry

C1 2 3 100uF 1C=120 Vv

L2 30 100uH IC=2 \ 5.,

C2 4 0 100uF 1C=80 0

SLoad 4 0 6 O load

.MODEL load VSWITCH RON=40 1 ccm1 3
ROFF=200

VLC 6 0 PULSE(-2 2 0 0 0 100MS j =
200MS)

RLC 6 0 1M AN

Vc50dc0.4acl S

Rc 50 1M 5

Xswitch2 04 35 CCM1 ™

tran 5US 200MS UIC = SR,

.PROBE

.end
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Transient simulation: PROBE output
SEPIC example

Load
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Inclusion of switch ON-resistance

Circuit: Averaged equations:
() — 1,(t)
o1 ——>o L d®R d(t)
v e (wo), (5&) e (110, G [(v0),, v
3SR, RS d(t
(120)_= i (s00),.
o VoD w0
 ideal Subcircuit model:
switch < (t)>
: I Te iz(t)T
\4— @eal:s S com2 3< >+S
| (4(0)s, jb} 7| o),
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Modeling losses in SEPIC example

C
1 Ri 050 5 iIlOOuF 3 4
—TT0 AN 1 |
L, 800uH Xswitch N see Fig. B.4 for
1 CCM2 netlist
Ron C2 .
V,=0.8V 3 bg \VA 100pF —DC analysis
Vg R, =0.05Q with stepped
(i) 2 s e =— < on-resistance
50 V R,S Roag parameter
5 0.1Q 500
.
L, _
100puH
0
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Results
Conduction losses in SEPIC

51 100%x
VIV, N
41 80%t
37 60%
21 40%;t
1t 20%;t
0
0%
0 0
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Comparison of simulation approaches
Transient response

iy Switch network i
Buck-boost example > —
V1 j I_ Y v
— +
+
y i(t) c, L R
g 0.1QSR — SV
15 v(_) 50uF | 20Q
L, © 15uH
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Using ideal switch

Two approaches

Vg C) 5
15V \o
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Using averaged model

Xswitch
CCM2
R, =0.05Q
N V,=08V
Rp=0
) 2
d 0.10SR.
5 4
v© L

Appendix B: Computer Simulation



Results of simulations
Turn-on transient
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