
N

L is
sv

M �� !"#$%&'

MKN �� !"#

�� !"#$%&'()*+,-./012345678��� 

�� !"#$%$&'()*+,-./0123456789-���

�� !"#$%&'()*+,-%./0123%456)789:;

�� !"#$��� !"#$%&'(�)*+,-./"01234

�� !"�

�� !

�   �� !� vS = 0 ; –∞ <iS <∞
�   �� !� iS = 0 ;  –∞ <vS <∞
�   �� !��� !"#$%&'()*+

�� !"#$%&'()*+,�-./01234$%&'56"

�� !"#�

�� !"#$%&'(�)*

�� !"#$%&'()*+,  0.1�� !"#$%& '��� 

�� !"#$%&'()��� !"#$%!&�'()*+,-&./

�� !"#$%&'()*+,!-.�

�   �� !� vS = 0 ; –∞ <iS <∞

�   �� !� iS = 0 ;  –∞ <vS <∞

�   �� !� �  |vS| > 0 �� !"#

� iS = 0 �� !"#

�� !"#$%&'()#*  L �� !"#$%&'()*+,-

�� !�"#$%&'()��� !"#$%&'()*+ ,-.$

�  iS = 0 �� ��� !"#$%&'()*+,-./012+345

�� !" #$%��� !"#$%&'()*#$+,-./0#$

�ZCS = Zero Current Switch��

�� !"#$%&'

�MKN�� !"#$%&



O

is
sv

�� !"#$%&'(�)*

�� !"#$%&'()*+  0.2�� !"#$%&'()  vS  = 0 �

�� !"��� !"#$%&'()*+ ,-./0!123456

�� !"#!$%&��� !"#$%$&'()*+,"-'./0

�� !��� !"#$%&'(!")*'+,-!".ZVS = Zero Voltage

Switch��

�
�   �� !� vS = 0 ; –∞ <iS <∞

�   �� !� iS = 0 ;  –∞ <vS <∞

�   �� !� � |iS| > 0 �� !"#

�vS = 0 �� !"#

�  0.3 �� !"#$%&'()%&*+,-+./0��� !"

��� !"#$%&'()*+,-&.�

�� !"#$%&'()* +,-./01(2��� !"#$

�� !"#$%&'(#) *%+,-./0123456, !78

�� �

�� !"#$%&'()*+!,-./0/1$2!3456(7

�� !"#$%&'()*+,-.*/01��� !"#$%&'(

�� !"#$%&'()*+,-./01+%�

�� !"#$%&'()*+,-./012$%,34$5&67

�� !"#��� !"#$%&'()*+,-)./0'1.)2 

�� !"#$%&'()*+,-./0123456789:*;67

�� !"�

�� !"#$%& '()*+,-./0123(4560()%

�� !"#$%��� !"#$%&'()*+,-%(.��� !

�� !"#$%&'()*+��� !"#$%&'()*+,-./

�� !"#$�

�� !"#$%&'()*"#+,-./01��� !"#$%

�� !"#$%&' ()*+,&-".��� !"#$%&'()*

�� !"#$�

�� !"#$%$&'()*+,-./0123456789:�

�� !"#$%&'()* +,-./01234�5+.678

��� !"#$%&"#'()�

�MKO�� !"#$%&

�� !"#$%&'



P

�MKP�� !"#$

�� !"#$%&'

Vs

d is Vs
> 0

dt

d
> 0

dt

d is Vs
< 0

dt

d
> 0

dt

;

;

dis Vs
< 0

dt

d
< 0

d;
d

dt;

dis
> 0

dt

d
< 0

dt;

Vq
Vs is

is

Vq

is Vs

Vs

Vs

is
iq

Vs

is

iq

iq

is

is

is

Vs

Vs

Vs

Vq

Vq

Vq < 0

Vq > 0

�� !"#$%&'$()%* +,-.&/0'123415�

�� !"#$%&'()*!+#$��

�� !"#$%&'()*+,-./0*12345��� !"

�� !"#$%&'()*+,�


