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�
�23 : 4�56 ��7	# 4  48�"# 9�� �� �58��# :;�< ���	
 �
		
 ������ �# ���= �<��  ���# >�  �
5# ���?. 4  ��� �A
 

�� �  �
6 B�C�� ��D8��# � >�  �
5#:  � ���E 8��	
 .��� �� : ���� F��8� G<��# ����� $<
 � �� : � �� :  � �E  H�<

$<� �
6 4I��� J�A�#. 8��	
 .��� �6 �
6 4I���!# �E �<: ��#�� �D# ��K #� 
6� . �� : �D# ��5L �K 	MN� ��9 ���4C  �� ��L 

����� �� �8��	
 �
5#� )PI (%�D#� #� ��6� �� : �D# ��5L �K 	MN� ��9 ���4C ���� F��8� ����� $<
 � ��L �  � �E 

� Q��
 � $ �R H�<�!S ���� �� F��8� $TU� ��#; �� �� �8��	
 �
5#� )PI (%�D#� #� 8��	
 .�� �  4
 ��6� ��� ��� 

)6��8 $8�� ���	
�  (
���K V# ��� �
6�G 56 KA�#�4 ;�<: ��� � $<� �
6�W # �
��U# ! �=  ��� 
6� .  

A
:
�A
 ��N :6��8 $8�� ���	
 X �0�3�X  �8��	
PI>�  �
5# X.  

  

 

1 - 4#
"# 

 ?��4� ;" @A4/ +�7�����0 ;" +���%� ��DC ��  ��3$�" 1��� 

��"���4� �� �7�<$�� ;��� @�" �0 6�"�$� B� ?C4� D�$E! DC  �� "�

  D�$E! ?C4�DC �� ���/ �F�G ����! �� ��0 ��" 1640 H�6C� ��.$� 

���= .�F�G B� �6C� DC  ��DC J�"�� B� 64���7 �0 @�"AC 

�� �7�!� �"6A� ���.� �� �0 6�"�� D�$E!  "��E� "� ����" 1640 6�"�$�� 

K����$%� D�$E!DC  D�$E! �� "�DC  H�6C� �$���F ���/ �� ! �-�����

640.�� �F�G �&� ���L +�7�����0;" #"��  ��3$�" �� �4�&� +;�� 

�MC� +�7 
�� ac ��� N��.[1][2] 

  647�0 !  64�"O8" �$�� !� �� �P!�L D�$E! Q��"�� �7�F�G

�� ��%�� 6��� ! �� Q��"  ��� #����M��� �� ���/ ��; ��%�� 

+64� �� 6���:  

   64�"O8" �6C�  

  647�0 �6C�  

 647�0 �6C� -   64�"O8"  

BG �6C�  

  
                   HM�1  :�F�G N"�=��� S���  

�6C� Q��" +�7 dc-dc  @�" T4�U�V�� +�4C� ��.  

 �6C� ��dc-dc  D�$E! W��$� 1 6�  �"� +�!�! D�$E! B� ��

X�V�� #��� Y���L ! #��� ��!� #��; �6� ��$40 �� �P!�L 

�� ��$40 ���. �� 64����� Z.� ?��4��� �B SMPS ;" "� #"�� 1�B 

 �� ?C4��B  6
��)\�
�  6440 (.� �� #��O�7��� �
��� �7+  D�$E!

�P !�#� 6C��H �� 640.  

\>L�� Z.� ?��4��� ^L� ," ���� O�"�� ?��4����$%+  `�� �0

�0�6 %��0�8 �� ��"�  6&� �� "��  �!6550 0���  O��7�� ���$� ��� 

Ac!�@ " �0 @�" #���� �� d�C�" ! ?^e��  ��3�� `7�0 fC� ��L

O�"�����$% �� ���=. Z.� ?��4� \>L���� ^L� ," ����  ?��4�

 [
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g^� �� #6��� ��5��  

!� �� YO.E ��5��+ g^�  

#6��� ��5��  

�!�! ��4<�� ��5�� ��" ��+ 5"�h #�4G ��$40� �� ���  �0

4A� �� �0 6��� g^� �� �^L @E�5 ��%� �M�� W�"�� ����6� ��� 

@�" �$%�� #���  N!���[7] . �0 @�" ��" ��5�� ��"  6�� f��A� ;"

��  ��ZF�����.� 1Y��$i" ! O��� �� @C%� �$%�� �6���.  

YO.E ��5�� 

 Y��$i" �� @C%� �$%�� ��5�� ��" �����.���=;�� ��ZF�� �� 

���� @�/�
L ��$40 @E�5 ��O.E @�" .[7]  

;�<: 

N�� �� "� S�� �6C� #�40" �"O8"MATLAB  HM� j��^�3-1 

��40:  

�P!�L D�$E! �� ���"� 6
e �"6� ��" ��v15 #���P ! A5/1 

 ��" 1@�" �"6�� ��" ;" �$�0 �P!�L D�$E! ��=6��� @E�5 �� ��" 1�����

 �� B�6�8 �"6� �0 ��� �� #"�CP B�6�8 �"6� W��� D�$E! @8"

@�"  6� �5"�h H
8 ��" +�&$�".  

 ���� ������ !  ��3$�":  

 lDC  

JE�F 6�E�� ?C4�  

��� @�!�  

+;�� ��C� +�7  �"�:  

 v 15 Vo=  

v 0 2 Vs= 

10 R Load =Ω 

270 L=µH 

100 C = µF 

kHz 20 f=  

 HM�2: ��C� f�$� �� S�� �6C� +;��  


�� �� ���� �������- ������-   �����!"-  #�$%��� ! ��&�96 
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�6 %��0�8 �� ��"�  6&� �� "��  �!6550 0��� 

�@  �� d�C�" ! ?^e" �0 @�" #������ ��L 

���$% �����=.[1] O� n��  �;���@ �/"� �B 

 @�" .��<47� �n��  �;�� �0� , �� BG�0 ��A�"

Z.� ?��4� 6��� �-��� V���U�T4 �P�O<��  ?��4�

 .Z.� ?��4��� V���U�T4 F�U� 6 ! 64$%7 ��

��L �� �&�, ��� 8��$� � �������6�" ���O "���� 640. 

 �0 @�" H�E� ��" �� �7�F�G @��7" ! ��!�c�"!"�8 +�7�����0 �

��-4� #"�4��� D�$E!  6440��0�� D�$E! ! 6�!�DC 

DC o��^� @��p !  6� ��-4�1 �� H�6C�-

#���P B� ����" ��-4� �� q�� B� ;" �&�,DC   ��

�� #���P ?C4� ����4�" +"�� r�
L�� ��0�!� .[2]  

 ��$%= ���/ �� �7�F�G H�C���" �� ����� ��$40 +"�� +"

n�� +�7�� ��0   f�6A� �35 �� 1 6���6�!� . ;"

F ! n��  �;�� 1o�$� j�e� ��$40 1�7 �M���4�� s��

 #"�� +;�� #"�CP �� �F�G +�7�����0 ;" �<�� �M�

 +�7����� �M���4�� O��� �� �7�F�GDC  @&P

�� �$8�= ��0 �� ?C4� �� +D��" #6�"��=;�� +D��"  ��Lt u��� �0 6���

�� ���; qe�� �� H�� ! H�5 +�76��� . +�7�����0 �<�� ;"

�4�&� ��  ��3$�" #"�� �MC� +;�� 
�� +�7AC 

 �$%�� B� 167� v� �MC� �� ���^L �=" Q�%5 +�7��� ��

���L +���� ��w� #"�4� �� (6��� �� ;��� ���� . ��"

 ?��4� ;" �0 @�"  6� fP�� �$���F ��6e ��Z.� �$%�� B� �� ;���

���  ��3$�" . ��" �� �7�F�GUPS   ��-4� @&P �7

�� �"�e  ��3$�" ����  6� �%M� D�$E! g^�6���= .+��h �� �� �0

 #�C�$�F ��Z.� �$%�� �� �MC� ;" +D��" �$%�� +��� ��M��� N�<47

 "� ;��� ���� ��� 1#�C�$�F �$%�� +�"�^c" W�"�� �� ! ���

6��8�  

 ���F �� ;��+  6440 ��$40 �7+ 5"�h�  ��  6�

� ��"� ��P! .M�� �&� ;"  ��" x�4� ����

�6� �� ;��+ �&�$%�� j�e�+ ���5� @�" 

��" ����"�� ���; 65 ��+  �6� 16��� �$�"� ��P!

�  6�U�F �6��,  6�, @�� ��� ���= 5"�h �0� ��$40  6440 f��4� 

640 . N!��� ��$40[4]��C^� ��$40 !� [5] 1 !�

"�� �0 64$%7+  6� ��&4��F HM�� ��" �� �C�i 

�7��M�!� �� �5"�h ��$40 B�-40 1N!���  64

@�" .�&� ���� �Ex%� "+ ��" �� �0 �P ���� 

� ;!;!� ���6[6] .�O.E @E�5 ��$40 ��"���4�� 

 6� H�M�� ��5�� !� ;" @�":  

1.  g^� �� #6��� ��5��

2.  !� �� YO.E ��5��

1-2 -   #6��� ��5��

�!�! ��4<�� ��5�� ��" ��

4A� �� �0 6��� g^� �� �^L @E�5 ��%� �M�� W�"�� ����6� ��

@�" �$%�� #���  N!���

��  ��ZF�����.� 1Y��$i" ! O��� �� @C%� �$%��

2-2 -  YO.E ��5��

 Y��$i" �� @C%� �$%�� ��5�� ��" ��

6����&� ��" ! ����

3- 56�4 ;�<

N�� �� "� S�� �6C� #�40"

��C� +;�� �� ��40

�P!�L D�$E! �� ���"� 6
e �"6� ��" ��

 ��" 1@�" �"6�� ��" ;" �$�0 �P!�L D�$E! ��=6��� @E�5 �� ��" 1�����

 �� B�6�8 �"6� �0 ��� �� #"�CP B�6�8 �"6� W��� D�$E! @8"

@�"  6� �5"�h H
8 ��" +�&$�"

�/�4�  ���� ������ !

1.  �$E! ?C4�  l

2.  JE�F 6�E�� ?C4�

3.  GTO 

4.  ����  

5.  q��  

6.  #;�L  

7.   ����� @�!�

+;�� ��C� +�7  �"�

                HM�

  

���� ���� -  �

��
�� �� ���� �������

O�"�����$%+ �0 `�� �0�

 O��7�� ���$� ��� Ac!�

 `7�0 fC�O�"�� ��3���

Z.� ?C4��� V���U�T4  @�"

6� �� �0 #;! !Z.� ?��4� 6��� �-�

Z.��� ^L� ��  6��� .

�P �="�#� �!�!+ ��L �� �&�, ��

 �0 @�" H�E� ��" �� �7�F�G @��7" ! ��!�c

6��"� .�� n��A���-4� #"�4�

��-4�D�$E! �� "�  6��DC 

6440 . �� ��4U�7#���P B� ����" ��-4� �� q�� B� ;" �&�,

�� #���P ?C4� ����4�" +"�� r�
L

 ��$%= ���/ �� �7�F�G

��<4G 1�M��$ME" n�� +�7

#, ��
��� F ! n��  �;�� 1o�$� j�e� ��$40 1�7

�� ?���6��� . #"�� +;�� #"�CP �� �F�G +�7�����0 ;" �<�� �M�

@�" ��$0"� . +�7����� �M���4�� O��� �� �7�F�G

�� �$8�= ��0 �� ?C4� �� +D��" #6�"��=;��

�$%�� �� �� ���; qe�� �� H�� ! H�5 +�7

L�� �F�G �&� ��� �4�&� ��  ��3$�" #"��

��� N��.  

 �$%�� B� 167� v� �MC� �� ���^L �=" Q�%5 +�7��� ��

 #�C�$�F ��Z.�)���L +���� ��w� #"�4� ��

 ?��4� ;" �0 @�"  6� fP�� �$���F ��6e ��Z.� �$%�� B� �� ;���

 ��Z.�UPS ���  ��3$�"

�� �"�e  ��3$�" ����  6� �%M� D�$E! g^�

 #�C�$�F ��Z.� �$%�� �� �MC� ;" +D��" �$%�� +��� ��M��� N�<47

�� @�"67 "� ;��� ���� ��� 1#�C�$�F �$%�� +�"�^c" W�"�� �� ! ���

�� ���x�640.  

2- $8�� ���	
 6��8

���; �>M��+  ���F ��

!�+ �$%�� �7+ ���5�

���"�� N6� 1�>M��� �6� ��

[3].  �� !>� �=" �7 ��"

�  6�U�F �6��,  6�, @�� ��

"� +"�� � �"��� #,� 640

�y�M� ! �&� Y!�� "�� �0 64$%7

6�" �M�  ��� ;"  ���� �7��M�!�

�O.E @E�5 ��$40�  @�"

����� � �"�e� 1���= � ;!;!

 6� H�M�� ��5�� !� ;"

 [
 D
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:��?  

; HM� j��^� �"6��� �� 6���: 

  
C��� ;��+ �E�$40 �� S�� �6C�PISMC 

 �6C� z�� +�7 �E�$40 �� S��PIوSMCوPISMC  

  6440 ��$40PISMC 1S�� �6C� �� P!�L D�$E!� 

�"6+ ��" ! 6���� 0�5 �E�%��  �� �0 @�" #, ;"

! Y��$i"  6440 ��$40 ���O He"65 �� � ��L �"6���6�� ! 

 �$�&� ���P�� �%���� "5"�h �� �0 @�� �B 

�7"  6440 ��$40�@ �"!"�8� ��"�. 5"�h �� ��"�   6440 ��$40

L�� #��;�� ���$�+  �� @C%�SMC �"��� [9].  

�"�4T ���� F��8��  �  >�  �
5#

: PI  �SMC �PISMC   ! �"# ��

��L?��� ��   

��&=�� ��^� �=" S�� �6C��  q
� �� ���  ���0 ��
�" �p" ��

 `7�0�6�� " ���� C��� ;��+  ;" ���10  �� �7"5 

 ��
�" �� �7"�B ����M  ?^e #��; ��0.005  F `7�0�"6 ��64M 

.� �"6�����"� P!�L�  �� �6C�3  ! ����� �7 �� �E�$40

 H���� �� �&�" ��0 H��.����"� �  67��� H��e ���� 6���.  


�� �� ���� �������- ������-   �����!"-  #�$%��� ! ��&�96 
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3 :P!�L D�$E! z��� S�� �6C� ��  

;�<:  �8��	
 �  >�  �
5#PI   

C��� ;��+  �E�$40 �� S�� �6C�PI  

  
P!�L D�$E! z���  �E�$40 �� S�� �6C�PI  

 �6��8 
# �8��	
 �����)SMC(  

��O.E 6� ��$40 ( �� �0 @�" �^L��i ��$40 Y!� B�

"� j��^� S�� �6C� �^L��i +�7 �
����� .[8] 

  

  

4 - 4C���:��?

C��� ;��+ ; HM� j��^� �"6�

    HM�7 :C�

 

HM�8:  �6C� z��

  

5"�h ���   6440 ��$40

�F �� ���!;��"6

"�� ! Y��$i"  6440 ��$40

"�� ;" �E�%� 

�7"  6440 ��$40

PISMC L�� #��;

  

1 -4- #�"

���8��	
:

������� ��L?��

  

 ����&=�� ��^� �=" S�� �6C�

�&� �"6����  `7�0

 ��
�" �� �7"

" �����4 .� �"6��

 H���� �� �&�" ��0 H��

���� ���� -  �

��
�� �� ���� �������

                HM�3

  

1 -3  56�4 ;�<

   HM�4: C�

HM�5: P!�L D�$E! z��

2-3   �6��8 
# �8��	
 �����

SMC )��O.E 6� ��$40

"� j��^� S�� �6C� �^L��i +�7 �
���

  

 [
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Nonlinear Controller Design of Reducing Converter and Minor 

Changes to Load 
 

    Abstract: In this paper, some Contents are presented to simulate the nonlinear converter of the 

Buck converter. In general, the Buck converter and studies done on it and a control method to obtain 

the average output voltage for equality with an optimum level, Provided control method includes a 

series of advantages and disadvantages .To improve disadvantages And also a better result on the 

output The linear controller (PI) is introduced and to improve the disadvantages as well as the better 

result And obtaining the output voltage With a constant surface and a decrease in the Ripple and the 

time of the voltage collapse in line Controller Converter (PI) output is introduced Which is combined 

with non-linear control (slider control) And simulated in the mathematical environment and its results 

are visible.  

Keywords: Chopper, Slider Control, PI Controller, Buck converter. 
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