
PERIOD := 100 Ps  
DC := 0.5  
 

PWM1 PWM  

 
CTRL := PWM1.VAL  
 
 
S1  
 

D1  

 

 
 
 
 

R1  
5 Ohm  

 

 
PWM2 PWM  

 
CTRL := PWM2.VAL  

 
 

S2  

 
 
 
 

R2  
10 Ohm  

 

 
PWM3 PWM  

 
CTRL := PWM3.VAL  
 
 
S3  

 

 
 
 
 

R3  
20 Ohm  

E1  100 V  VF := 0.001 V  
RB := 1 POhm  

RR := 100 MOhm  

 
L1  

10m H  

E2  D2   

 
L2  

E3  D3  
 

 
L3  

 
 

20  10  5 
 
10  5 

E1.I [A]  E2.I [A]  2 E3.I [A]  
0 0 0 

1 0 0 .0 0 m 1 0 0 .0 5 m  1 0 0 .1 0 m  1 0 0 .1 5 m 1 0 0 .2 0 m  1 0 0 .0 0 m 1 0 0 .0 5 m  1 0 0 .1 0 m  1 0 0 .1 5 m 1 0 0 .2 0 m  1 0 0 .0 0 m 1 0 0 .0 5 m  1 0 0 .1 0 m  1 0 0 .1 5 m 1 0 0 .2 0 m  
 

20  10  5 
 
10  5 

D1.I [A]  D2.I [A]  2 D3.I [A]  
0 0 0 

1 0 0 .0 0 m 1 0 0 .0 5 m  1 0 0 .1 0 m  1 0 0 .1 5 m 1 0 0 .2 0 m  1 0 0 .0 0 m 1 0 0 .0 5 m  1 0 0 .1 0 m  1 0 0 .1 5 m 1 0 0 .2 0 m  1 0 0 .0 0 m 1 0 0 .0 5 m  1 0 0 .1 0 m  1 0 0 .1 5 m 1 0 0 .2 0 m  

1 0 .2 0  
1 0 .0 5  

9 .9 5  
9 .8 0  

 

 
 
 

1 0 0 .0 0 m  

 

 
 
 
1 0 0 .1 0 m  

 

 
 
 
1 0 0 .2 0 m  

 
 
L1.I [A]  

 
5 .2 0  
5 .0 5  
4 .9 5  
4 .8 0  

 
 
 
 
1 0 0 .0 0 m 1 0 0 .0 5 m  

 
 
 
 
1 0 0 .1 0 m  

 
 
 
 
1 0 0 .2 0 m  

 
 
L2.I [A]  

 
2 .7 0  
2 .5 5  
2 .4 5  
2 .3 0  

 
 
 
 
1 0 0 .0 0 m 1 0 0 .0 5 m  

 
 
 
 
1 0 0 .1 0 m  

 
 
 
 
1 0 0 .2 0 m  

 
 
L3.I [A]  

 

5 1 .0 0  5 1 .0 0  5 3 .0 0  
 

0 0 0 
L1.V [V]  L2.V [V]  L3.V [V]  

- 5 1 .0 0  - 5 1 .0 0  - 5 3 .0 0  
1 0 0 .0 0 m  1 0 0 .1 0 m  1 0 0 .2 0 m  1 0 0 .0 0 m  1 0 0 .1 0 m  1 0 0 .2 0 m  1 0 0 .0 0 m  1 0 0 .1 0 m  1 0 0 .2 0 m  

 

 

 

 

Ts = 1/fs,    Ud(0) =  αE,    Id(0) =  Ud(0)/Rd,    Pd(0) =  Ud(0) Id(0),    IE(0) =  Pd(0)/E,    IV2(0) = Id(0) − IE(0),    τ = Ld /Rd ,    ∆id↑ = [E −  Ud(0)]α Ts/Ld,    ∆id↓ = −  Ud(0)(1 − α )Ts/Ld 
 

 

E 100 V 

α 0,5  

fs 10000 Hz 

Ts 0,0001 s 

Ld 0,01 H 
 

Rd, Ω Ud(0), V Id(0), A Pd(0), W IE(0), A IV2(0), A τ, s ∆ id↑, A ∆ id↓, A 

5 50 10,00 500,00 5,00 5,00 0,00200 0,25 -0,25 

10 50 5,00 250,00 2,50 2,50 0,00100 0,25 -0,25 

20 50 2,50 125,00 1,25 1,25 0,00050 0,25 -0,25 

 

 

∆id 
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PERIOD := 100 Ps  
DC := 0.5  
 

PWM1 PWM  

 
CTRL := PWM1.VAL  
 
 
S1  
 

D1  

 

 
 
 
 

R1  
10 Ohm  

 

 
PWM2 PWM  

 
CTRL := PWM2.VAL  

 
 

S2  

 

 
 
 
 
R2  

 

 
PWM3 PWM  

 
CTRL := PWM3.VAL  
 
 
S3  

 

 
 
 
 
R3  

E1  100 V  VF := 0.001 V  
RB := 1 POhm  

RR := 100 MOhm  

 
L1  

5m H  

E2  D2   
L2  

10m H  

E3  D3   
L3  

20m H  

 
 

10  10  10  
 

5 5 5 
E1.I [A]  E2.I [A]  E3.I [A]  

0 0 0 
1 0 0 .0 0 m 1 0 0 .0 5 m  1 0 0 .1 0 m  1 0 0 .1 5 m 1 0 0 .2 0 m  1 0 0 .0 0 m 1 0 0 .0 5 m  1 0 0 .1 0 m  1 0 0 .1 5 m 1 0 0 .2 0 m  1 0 0 .0 0 m 1 0 0 .0 5 m  1 0 0 .1 0 m  1 0 0 .1 5 m 1 0 0 .2 0 m  
 

10  10  10  
 

5 5 5 
D1.I [A]  D2.I [A]  D3.I [A]  

0 0 0 
1 0 0 .0 0 m 1 0 0 .0 5 m  1 0 0 .1 0 m  1 0 0 .1 5 m 1 0 0 .2 0 m  1 0 0 .0 0 m 1 0 0 .0 5 m  1 0 0 .1 0 m  1 0 0 .1 5 m 1 0 0 .2 0 m  1 0 0 .0 0 m 1 0 0 .0 5 m  1 0 0 .1 0 m  1 0 0 .1 5 m 1 0 0 .2 0 m  

5 .3 0  
5 .1 0  
 
4 .9 0  
4 .7 0  

 

 
 
 

1 0 0 .0 0 m 1 0 0 .0 5 m  

 

 
 
 
1 0 0 .1 0 m  

 

 
 
 
1 0 0 .2 0 m  

 
 
L1.I [A]  

 
5 .3 0  
5 .1 0  
 
4 .9 0  
4 .7 0  

 
 
 
 
1 0 0 .0 0 m 1 0 0 .0 5 m  

 
 
 
 
1 0 0 .1 0 m  

 
 
 
 
1 0 0 .2 0 m  

 
 
L2.I [A]  

 
5 .3 0  
5 .1 0  
 
4 .9 0  
4 .7 0  

 
 
 
 
1 0 0 .0 0 m 1 0 0 .0 5 m  

 
 
 
 
1 0 0 .1 0 m  

 
 
 
 
1 0 0 .2 0 m  

 
 
L3.I [A]  

 

5 3 .0 0  5 3 .0 0  5 3 .0 0  
 

0 0 0 
L1.V [V]  L2.V [V]  L3.V [V]  

- 5 3 .0 0  - 5 3 .0 0  - 5 3 .0 0  
1 0 0 .0 0 m  1 0 0 .1 0 m  1 0 0 .2 0 m  1 0 0 .0 0 m  1 0 0 .1 0 m  1 0 0 .2 0 m  1 0 0 .0 0 m  1 0 0 .1 0 m  1 0 0 .2 0 m  

 

 

 

Ts = 1/fs,    Ud(0) =  αE,    Id(0) =  Ud(0)/Rd,    Pd(0) =  Ud(0) Id(0),    IE(0) =  Pd(0)/E,    IV2(0) = Id(0) − IE(0),    τ = Ld /Rd ,    ∆id↑ = [E −  Ud(0)]α Ts/Ld,    ∆id↓ = −  Ud(0)(1 − α )Ts/Ld 
 

 

 

E 100 V 

α 0,5  

fs 10000 Hz 

Ts 0,0001 s 

Rd 10 Ω 
 

Ld, H Ud(0), V Id(0), A Pd(0), W IE(0), A IV2(0), A τ, s ∆ id, A ∆ id, A 

0,005 50 5,00 250,00 2,50 2,50 0,00050 0,5000 -0,5000 

0,01 50 5,00 250,00 2,50 2,50 0,00100 0,2500 -0,2500 

0,02 50 5,00 250,00 2,50 2,50 0,00200 0,1250 -0,1250 
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PERIOD := 100 Ps  

 
PWM1  

DC := 0.4  
PW M  

CTRL := PWM1.VAL  
 
 
S1  
 

D1  

 
 
 
 

R1  
10 Ohm  

DC := 0.5  
 

PW M  
PWM2  

CTRL := PWM2.VAL  

 
 

S2  

 

 
 
 
R2  

DC := 0.6  
 

PWM3 PWM  

CTRL := PWM3.VAL  

 
 
S3  

 
 
 
 
R3  

E1  100 V  VF := 0.001 V  
RB := 1 POhm  

RR := 100 MOhm  

 
L1  

10m H  

E2  D2   

 
L2  

E3  D3  
 

 
L3  

 
 

10  10  10  
 

5 5 5 
E1.I [A]  E2.I [A]  E3.I [A]  

0 0 0 
1 0 0 .0 0 m 1 0 0 .0 5 m  1 0 0 .1 0 m  1 0 0 .1 5 m 1 0 0 .2 0 m  1 0 0 .0 0 m 1 0 0 .0 5 m  1 0 0 .1 0 m  1 0 0 .1 5 m 1 0 0 .2 0 m  1 0 0 .0 0 m 1 0 0 .0 5 m  1 0 0 .1 0 m  1 0 0 .1 5 m 1 0 0 .2 0 m  
 

10  10  10  
 

5 5 5 
D1.I [A]  D2.I [A]  D3.I [A]  

0 0 0 
1 0 0 .0 0 m 1 0 0 .0 5 m  1 0 0 .1 0 m  1 0 0 .1 5 m 1 0 0 .2 0 m  1 0 0 .0 0 m 1 0 0 .0 5 m  1 0 0 .1 0 m  1 0 0 .1 5 m 1 0 0 .2 0 m  1 0 0 .0 0 m 1 0 0 .0 5 m  1 0 0 .1 0 m  1 0 0 .1 5 m 1 0 0 .2 0 m  

4 .2 0  
4 .0 5  
3 .9 5  
3 .8 0  

 

 
 
 

1 0 0 .0 0 m 1 0 0 .0 5 m  

 

 
 
 
1 0 0 .1 0 m  

 

 
 
 
1 0 0 .2 0 m  

 
 
L1.I [A]  

 
5 .2 0  
5 .0 5  
4 .9 5  
4 .8 0  

 
 
 
 
1 0 0 .0 0 m 1 0 0 .0 5 m  

 
 
 
 
1 0 0 .1 0 m  

 
 
 
 
1 0 0 .2 0 m  

 
 
L2.I [A]  

 
6 .2 0  
6 .0 5  
5 .9 5  
5 .8 0  

 
 
 
 
1 0 0 .0 0 m 1 0 0 .0 5 m  

 
 
 
 
1 0 0 .1 0 m  

 
 
 
 
1 0 0 .2 0 m  

 
 
L3.I [A]  

6 3 .0 0  
 

0 
 

- 5 0 .0 0  

 

 
 
 

1 0 0 .0 0 m  

 

 
 
 
1 0 0 .1 0 m  

 

 
 
 
1 0 0 .2 0 m  

 
 
L1.V [V]  

 
5 1 .0 0  
 

0 
 

- 5 1 .0 0  

 
 
 
 
1 0 0 .0 0 m  

 
 
 
 
1 0 0 .1 0 m  

 
 
 
 
1 0 0 .2 0 m  

 
 
L2.V [V]  

 
5 0 .0 0  
 

0 
 

- 6 3 .0 0  

 
 
 
 
1 0 0 .0 0 m  

 
 
 
 
1 0 0 .1 0 m  

 
 
 
 
1 0 0 .2 0 m  

 
 
L3.V [V]  

 
 
 
 
 

Ts = 1/fs,    τ = Ld /Rd ,    Ud(0) =  αE,    Id(0) =  Ud(0)/Rd,    Pd(0) =  Ud(0) Id(0),    IE(0) =  Pd(0)/E,    IV2(0) = Id(0) − IE(0),    ∆id↑ = [E −  Ud(0)]α Ts/Ld,    ∆id↓ = −  Ud(0)(1 − α )Ts/Ld 
 
 
 

E 100 V 

Rd 10 Ω 

fs 10000 Hz 

Ts 0,0001 s 

Ld 0,01 H 

τ 0,001 s 
 

α Ud(0), V Id(0), A Pd(0), W IE(0), A IV2(0), A ∆ id, A ∆ id, A 

0,4 40 4,00 160,00 1,60 2,40 0,24 -0,24 

0,5 50 5,00 250,00 2,50 2,50 0,25 -0,25 

0,6 60 6,00 360,00 3,60 2,40 0,24 -0,24 
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PERIOD := 200 Ps  
DC := 0.5  

PW M  
PWM1  

 
CTRL := PWM1.VAL  
 
 
S1  
 

D1  

 

 
 
 
 

R1  
10 Ohm  

PERIOD := 100 Ps  
 

PW M  
PWM2  

 
CTRL := PWM2.VAL  

 
 

S2  

 

 
 
 
 
R2  

 
PERIOD := 50 Ps  
 
PWM3 PWM  

 
CTRL := PWM3.VAL  
 
 
S3  

 

 
 
 
 
R3  

E1  100 V  VF := 0.001 V  
RB := 1 POhm  

RR := 100 MOhm  

 
L1  

10m H  

E2  D2   

 
L2  

E3  D3  
 

 
L3  

 
 

10  10  10  
 

5 5 5 
E1.I [A]  E2.I [A]  E3.I [A]  

0 0 0 
1 0 0 .0 0 m 1 0 0 .0 5 m  1 0 0 .1 0 m  1 0 0 .1 5 m 1 0 0 .2 0 m  1 0 0 .0 0 m 1 0 0 .0 5 m  1 0 0 .1 0 m  1 0 0 .1 5 m 1 0 0 .2 0 m  1 0 0 .0 0 m 1 0 0 .0 5 m  1 0 0 .1 0 m  1 0 0 .1 5 m 1 0 0 .2 0 m  
 

10  10  10  
 

5 5 5 
D1.I [A]  D2.I [A]  D3.I [A]  

0 0 0 
1 0 0 .0 0 m 1 0 0 .0 5 m  1 0 0 .1 0 m  1 0 0 .1 5 m 1 0 0 .2 0 m  1 0 0 .0 0 m 1 0 0 .0 5 m  1 0 0 .1 0 m  1 0 0 .1 5 m 1 0 0 .2 0 m  1 0 0 .0 0 m 1 0 0 .0 5 m  1 0 0 .1 0 m  1 0 0 .1 5 m 1 0 0 .2 0 m  

5 .3 0  
5 .1 0  
 
4 .9 0  
4 .7 0  

 

 
 
 

1 0 0 .0 0 m 1 0 0 .0 5 m  

 

 
 
 
1 0 0 .1 0 m  

 

 
 
 
1 0 0 .2 0 m  

 
 
L1.I [A]  

 
5 .3 0  
5 .1 0  
 
4 .9 0  
4 .7 0  

 
 
 
 
1 0 0 .0 0 m 1 0 0 .0 5 m  

 
 
 
 
1 0 0 .1 0 m  

 
 
 
 
1 0 0 .2 0 m  

 
 
L2.I [A]  

 
5 .3 0  
5 .1 0  
 
4 .9 0  
4 .7 0  

 
 
 
 
1 0 0 .0 0 m 1 0 0 .0 5 m  

 
 
 
 
1 0 0 .1 0 m  

 
 
 
 
1 0 0 .2 0 m  

 
 
L3.I [A]  

 

5 2 .0 0  5 2 .0 0  5 2 .0 0  
 

0 0 0 
L1.V [V]  L2.V [V]  L3.V [V]  

- 5 2 .0 0  - 5 2 .0 0  - 5 2 .0 0  
1 0 0 .0 0 m  1 0 0 .1 0 m  1 0 0 .2 0 m  1 0 0 .0 0 m  1 0 0 .1 0 m  1 0 0 .2 0 m  1 0 0 .0 0 m  1 0 0 .1 0 m  1 0 0 .2 0 m  

 

 

 

τ = Ld /Rd ,    Ts = 1/fs,    Ud(0) =  αE,    Id(0) =  Ud(0)/Rd,    Pd(0) =  Ud(0) Id(0),    IE(0) =  Pd(0)/E,    IV2(0) = Id(0) − IE(0),    ∆id↑ = [E −  Ud(0)]α Ts/Ld,    ∆id↓ = −  Ud(0)(1 − α )Ts/Ld 
 

 

E 100 V 

α 0,5  

Rd 10 Ω 

Ld 0,01 H 

τ 0,001 s 
 

fS, Hz TS, s Ud(0), V Id(0), A Pd(0), W IE(0), A IV2(0), A ∆ id, A ∆ id, A 

5000 0,000200 50 5,00 250,00 2,50 2,50 0,5 -0,5 

10000 0,000100 50 5,00 250,00 2,50 2,50 0,25 -0,25 

20000 0,000050 50 5,00 250,00 2,50 2,50 0,125 -0,125 

 

 

 

   

Ovisnost valnih oblika silaznog pretvarača o sklopnoj frekvenciji fS 

iE 
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id 
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