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parameters

Vin=10

L1=100u

Nfly=700m

Npush=700m

Lf=L1*Npush^2

Vg=Vin*Npush

N1=(1/Npush)*Nfly

Ri=110m

Se=5.155k

Vset=823m
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Open-loop current-
mode Weinberg 
converter.



72.24% duty ratio

823 mV setpoint
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Se = 5. 155 kV/s

Se = 5. 155 kV/s

Se = 1 kV/s

Se = 1 kV/s

( )

( )
out

c

V f

V s

( )

( )
out

c

V f

V s

( )

( )
out

c

V f

V s


( )

( )
out

c

V f

V s


SIMPLIS

SIMPLIS SIMPLIS

SIMPLIS

SPICE SPICE

SPICE

SPICE



Current-mode average model built in SIMetrix
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1 Vout

RL
500m

13

C5
680u

R1
30m

Lf
{Lf}

X3
RATIO = N1

10
C2
{Cs}

VIC

B4
Current

V(vc)*{ko}

c

B5
Current

V(vc)*{ki}

B6
Current

V(c,p)*{gr}

R4
{1/gi}

R5
{1/go}

B3
Current
V(p)*{gf}

p

Vstim
{Vc}
AC = 1

Vc

parameters

Vin=10
Vout=5.27
L1=100u
Rsense=110m
Nfly=700m
Npush=700m
Lf=L1*Npush^2
Vg=Vin*Npush
N1=(1/Npush)*Nfly

Fsw=100kHz
Tsw=1/Fsw

Ri=Rsense*Npush
Se=0
L=Lf

Sn=(Vac/L)*Ri
Sf=(Vcp/L)*Ri

Cs=1/(L*(Fsw*3.14)^2)

Vc=822m

D=1/(1-(Nfly/Npush)+Nfly*(Vin/Vout))
Vap=Vout*Npush/(Nfly*D)
Vcp=Vout/N1
Vac=Vg-Vout

Ic=(Vc/Ri)-D*Tsw*Se/Ri-Vcp*(1-D)*Tsw/(2*L)

D'=1-D
ki=D/Ri
gi=D*(gf-Ic/Vap)
gr=(Ic/Vap)-go*D
ko=1/Ri
go=(Tsw/L)*(D'*Se/Sn+0.5-D)
gf=D*go-(D*D')*Tsw/(2*L)

Small-signal model for the control-to-output determination 
of the CM Weinberg converter operated in CCM



Operating parameters are the same, 
the output voltage obtained with the 
large-signal model is entered into the 
macro for auto-calculating all 
coefficients.

Large-signal 
model

Small-signal model



2 vdbout 4 ph_vout 5 vdbout#1 6 ph_vout#1

10 100 1k 10k 101k

frequency in hertz

-180

-140

-100

-60.0

-20.0
p
h
_
v
o
u
t#

1
, 

p
h
_
v
o
u
t 

in
 d

e
g
re

e
s

-20.0

-10.0

0

10.0

20.0

v
d
b
o
u
t#

1
, 

v
d
b
o
u
t 

in
 d

b
(v

o
lt
s
)

P
lo

t1

2
4
5
6

Ac responses from small- and large-signal 
models are rigorously identical: good to go!
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