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3.1  

V 

V 

V W

 

 

3.2  

Vout) 

V 

V 
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Vin) S1, S2, S3 D1, D2, D3

L1, L2, L3 C1, C2, C3 R)  

 

1  

S1, S2 Sn n 

.  Nm  n 

 

  

        

 

 S1  2 S2  3 S3  

 OFF OFF OFF 

 OFF OFF ON 

 OFF ON OFF 

 OFF ON ON 

 ON OFF OFF 
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 S1  2 S2  3 S3  

 ON OFF ON 

 ON ON OFF 

 ON ON ON 

3.1 S1, S2 S3 

8 3.2 3.9  
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Switched variable)

 

 

 

u(t)) 

 

 

 

D) 

ton) toff)  T  
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vS , 

vS , vS iD , iD , iD u1, u u1

, 

S1

ON vS = 0
vS = (1 u1)vC

iD = 0
iD = (1 u1)iL

OFF vS = vC iD = iL

S2

ON vS2 = 0
vS2 = (1 u2)vC3

iD2 = 0
iD2 = (1 u2)iL2

OFF vS2 = vC2 iD2 = iL2

S3

ON vS3 = 0
vS3 = (1 u3)vC3

iD3 = 0
iD3 = (1 u3)iL3

OFF vS3 = vC3 iD3 = iL3

3.2 

Kirchhoff's Current Law: KCL) 

Kirchhoff's Voltage Law: KVL) 

1 : Vin + vL + vS = 0

3

2 : vC1 + vL2 + vS2 = 0
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4

2 : vC3 + vL3 + vS3 = 0

5

A : iD1 + iC1 + iL2 = 0

6

A : iD2 + iC2 + iL3 = 0

7

A : iD3 + iC3 + iO = 0

8

vS1, vS2, vS3, iD1, iD2 iD3 .

.

9
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10

11

12

13

14

3.3

vL), 
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iC), Vin, Vout, D  

3. 3.  

 

2  

1 :  Vin + vL = 0 

      15  

      16  

A :  iO + ic = 0 

     17  

      18  

 

3  

2 :  Vin + vL + VO = 0 
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      19  

     20  

A :   iL + iO + ic = 0 

     21  

     22  

 vL  iC 

 

3   

 

(MV) . .

 (vL)  
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 vL  

<vL> 

 

 :  

    2  

(MV1, MV2, MV3) 

, D1, D2  D3 

,  

    2  

    2  

    2  
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 27  

  

iC  

 :  

   28  
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(MI1, MI2, MI3) 

,  

    29  

    30  

    31  

3.32) 

 32  

V 

V  

D1=D2=D3=  

iL1, iL2, iL3  A, 1.85A  0.69A 

vC1, vC2, vC3   4V, 146VA  400V 
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3.4 

 

L , L2, L3) C , C2, C3) 

 L

. . C

. .

iL

vC

 

4 1   

L iL iL

vC

 L

 L 

3 33) fS  
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6

:

33

L

iL1, iL2, iL3

, (

L1, L2 L3 , (

34
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35

36

iL1, iL2, iL3

0.09A, 0.19A 0.14A 

(L1, L2, L3) 14mH, 17.9mH 65.7mH 

15mH, 18.75mH 70mH 

4

C vC

L vC

C

:

37

C

.

vC1, vC2, vC3

. , ( .
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. C1, C2 C3 . , ( . .

38

39

40

vC1, vC2, vC3 0.24V,

096V 034V (C1, C2, C3) 485.63

452.81 463.24

L , L2, L3) C , C2, C3) 

3.4

Vin V

VO V

PO 100 W

R 1600
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D1=D2=D3  0.6   

iL1 

 

5 A 

iL2 1.85 A 

iL3 0.6  A 

vC1 

 

 V 

vC2  V 

vC3  V 

iL1 

 

0.09 A 

iL2 0. 9 A 

iL3 4 A 

vC1 

 

0.24 V 

vC2 0.  V 

vC3  V 

3

 

    

L1 

 

15 mH 

L2  mH 

L3  mH 

C1=C2=C3  500  

 

3.5  

MATLAB SIMULINK 

20V 

D1, D2 D3  
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3.3 3.

 

 

 

 vC1, vC  vC3 V, V V

 iL1, iL  iL3 A, A A

 

 vC1, vC  

vC3 V, V  V 

 iL1, iL  iL3 A, A 
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A 

 

 

 

3.6  

V  W

V 
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