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�� ���� �	
� ���
 �
��� �
����� DC-DC   ������	���	 ����  
  

�-��� �.$��*1 12��!�3 ��%45���2 

 

*1- 5!�3 ���6!��7 1 1
��  "�8 59:�3� ��56�� " �6; 1 1��! �6��< 543"  �=:�3���>�3 �3&?1 ��! �6��< #3��3 1

mojtaba.riyazi@iaukhsh.ac.ir 

2- �����$�3 1 1
��  "�8��56�� " �6;  59:�3� 1��! �6��< 543"��>�3 �3&?  �=:�3� 11 ��! �6��<#3��3 1 

ershadi@iaukhsh.ac.ir 

  

�����: 3 5�  �.! �5.��%�35@�3 A.6� &3  �5.��%�35@�3 A.6� B�3  5! �$;�8 .3 �.! ����6��%�35@�3 A.6�  ��� ��D"3 23�� ��� ��2007 

(���6:� 5! .3��  �5.����� ��3����2�G  �5.��%�35@�3 A.6� 3�3� 3� ��� " 5!���3�� 3� #? #3��2  #3�� H�5.� dc-to-ac 1ac-to-dc 1ac-to-ac 

 "dc-to-dc ����  ��I$�3 . �.! �5.��%�35@�3 A.6� J� ��; �� �
�6� K�35@�3 �9.!  L6�M�N�� #��D3 "� " #&�< "� 1O�� "� &3 H9:$�

B�3 . &33'� 2�� �.! �5.��%�35@�3 A.6�   #3�� ���P#�� �"�"2 1 �$���( ;�Q RG�7B�  56��� �S�6�O��" #&�< B�;�Q 1  ��� T�� U�$D" 1

��� ��� 3� �5.� #�6��V3 B����W R�3';3 .�9� " &3�8X� �G2 ��3�� #?�� 3';3R� �"�" U�$D"2  YZ� ���[� ���� AP��  �� #����" H@�� ���$�7 ��

 �P"�<B�3. RG"X( ��3 �� 3��2 S��O� 1��$67 " ��7 HS3 �� �G B�%W �"3 B�%W2  �5.� �.!�%�35@�3 A.6� ��� ��S3 "����  3� #?

-��Y� �� 5G� . ��$<�� �� \7�4 �T��]��5.�  �.!�%�35@�3 A.6� B�3  5!  �3� . ��[6� �� K@� 5.�H� #3�� DC-DC   ��I$�3 �5.� ��3 &3

�� 2&�; ^Z6� &3  ��I$�3 �� #? ��$67 �7 B�3  5!5!�� � ��<? �5.� 1 A.6� �.!�%�35@�3 &�; ��$67 _"� ��2  �3';3 ��� `��� �� 

Matlab/Simulink  &3  ��I$�3 �� "toolbox fuzzy #? a��$� " 2&�� ��.!  �3� #�:� B�3  5!.  

��	� ��� ��� � :����  "���	���	 ���� "#��$�%&'����  ������	���	 �������(� ���	) �
��� "���
 *+�� ".  

  

1 - ���/�  

�[��� bc� A��6���  N��L6�M�1  ��� ��1930 �e�Z  f��    �� " ��f!

 ���1970 D�� ����5�  Bf;�8 �3�W  ��I$�3 ���� " g"�! #?  �.�3]1[. 

&"��3    bc� A��f6� &3  ��I$f�3 f��  �f��NM�L6    12��f�� 2�fG�����7 ��

2U��3 5�D�� " B]6S  �f� 2�G f%���� 3� f�a   Bf�3  5f!.   bc� Af.6� �f� 

N��L6�M� J� bc� A.6��� �"�$9D3�9� B�3.  �f�bc� A��6�  fZ<�   �f�

;�-3 #3�� #��7 O���      U�f$D" Bf�3 ���fW ��3�f4 H9! �� �f� �P #�f� 

P"�<� [6� 3�\� 567. 3���6��� 54     �f� Bf�3 �f�3�� #? #3�f�  �&�� �h73

P"�< U�$D" B.%�� �"�" U�$D" ��2 . ��J� bc� A.6� �f�   L6�M�N�f�

 U�$D"�� �P#�� �V &3^� ��i�N  #��7J� <j #��D3  �f�   U�f�3  5f6672 

Hh�  O���� [6� #&�<\� ����! .#��D3�G2 ��L6�M�N 3 5�  Hh� �?

'�3��2��$%� 4�� &3 k��< �� �7�� � ��7 ��];� 5f67 1   �$f%� BfD�4 ��

$�"����  �P \fG &�� BD�4 �� " �$!35� ���f�    f�� ��f.� �f��? &3� 5f671 

3���6��� 3�� bc� A��6� &3 �$���� �[� l��D ��2 ��   �&�� 56�3��100 

56!�� �$!3� 5S��. 3�� �6]� 3�96� ����� �"�" #3��2    Hf�$6� ��f� ��

�� G " ��!i� �%72 �V &3 #? &3^�   f�� �5fG ���8� "�� .   T�f�  �&�f�

'�B� �S3� J� bc� A.6��� N��L6�M� B�3 .��=6G� ��T��  �&�� �7 ,

 ��]�3J��7  5f!�� �f[� 5� �$�7 #&" " ��1  bc� A��f6� �f�  N�f�L6�M� 

�P23�� �.��6� ��'=� bc� A��6��� Z<� �� 5��!.  ����5�5P &3 �9�

�5.� 2�G��$<�� �5.� 1B�3  5! ���6:�( 3��<3 �7 L6�M�N�� 2�G

 �%�35@�3 �.! A.6� �5.� ���%�35@�3 B�3 .  

 �5.��%�35@�3 A.6�    ��f� �� �9�? &3 K(2003     �f� 15f! ���6f:�(

B����W B�� B;�8 �3�W #3"3�; �P�� ���� #? ��[� �� 2�G .  �5f.� ��3

  H�5f.� g3�f�3 23�� �7   2�fGdc-dc 1dc-ac 1ac-dc   " ac-ac    ��f7 �f�

�� 3�� #&�< " O�� �9.! J� &3 1�"�     �f� �5f.� ��fS3 �35f� ��
�3 2

��  ��I$�3 ��5W ��bc� A.6� 567. B����W �%�35@�3 �9.! ��3  3� ���G

�� �35� �� �5.� �� �7 5G�   ��35f� ��fP" �"35$� 2�G .   �f�3 �f��P &3

B����W �� �P"�< U�$D" R�3';3 �� " RG�7 #�9�3 1�G 5!�� . �� ��3���f6�

   U�ff$D" �8��ff$;3 #�ff9�3 �f7 �Z�3�f! "  �f9���;    ��f!�:$n3 ���f� "
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     ��f��3 H�D5f� U�f$D" Bf;3 �� " 5!�� �$!3� ��P" A.6� 2�� &3 2U�$D"

 �� T�� #���P ��%�5!��1 ������  ��I$�3 �35� ��3 &3 #3�� .  2�f�3'� &3

  2U�f$D" " �����P A.6� 2�G����6�3 2"� �G �� ��
�3 B����W 1#? �=��

B�3.  

 �.! 2�G �5.� ��S3  5�3 A.6��%�35@�3  �����2007    ��fD"3 23�f�

5���8 �N3�3 ���.�5.� ��3�5.� ���:� 1�G 2�G�%�35@�3 A.6�   ��f
�3 &3

 5! H�9:� #���P " U�$D" A.6� J� �� K�35@�3 �9.! J�5�3 . ����3'�

�5.� �7 �.! 2�G �f%�35@�3 A.6�    �5f.� �f� �f%���� ��  2�fG  Af.6�

�%�35@�3  &3 56���.� 5��3�:  

� �� �$���(2�"�" #���P #�)U�$D" A.6� g�� ��( 

�  ���� ������ RG�7I,V �35�)#&�< " O��( 

�  ��T�� U�$D"  ��� ����3  

�5.� ��3 &3 �7 B�3  5! r��� ��3'� ��3 ��P" #�� ���G�����7 �� �G

������ 1J�N�$D"�$;" 2��� 2�G   ��I$�3 25��.�G �9��$9D3 2�G"���<

���8.  

     #? ��$<�f� "  5f! �f;�]� �f%�35@�3 A.6� �.� �5.� �"� R�� ��

  5! ����� �%�35@�3 A.6� �.! �5.� ��9���" B�3  5!  �3� e�!

Bff�3 .  �3'ff;3 ��ff� �� �ff%�35@�3 Aff.6� �.ff! �5ff.� ��ff� Rff�� ��

Matlab/Simulink   5ff!  �3� #�ff:� #? a��ff$� "  5ff! 2&�ff%��.!

B�3.  

7 &3  ��I$�3 RG"X( ��3 ��S3 s5G 2&�; ��$6  23�f�  �5f.�DC   �f�

DC  �.! g�� &3 �%�35@�3 A.6��9.! 23��   25�f!��< ���IfS &3 23

��5!��.  

2-  ��� ���� �

1����	���	 ���� 

H9! )1(1  �.! �5.��%�35@�3 A.6� �� #�:� 3�5G�:  

 

 H9!)1( : H9!��7 �5.�  �.!�%�35@�3 A.6�   2�"�" ��bc� #���P ��

 U�$D" ��bc� g�� &3 �$���(  

�� ��S3 2��7 ��4�� "� 23�3� �5.� ��3 #? �� �7 �"3 ��4�� 5!��S1 

 " AZWS2  ���7 ��
�31 " 5!�� ��    #? �� �f7 �"� �f�4��S1   " HfS"

S2 BD�4 1B�3 AZW ��]; ��5!��.  H9!)2 (    3� 2��f7 �f�4�� "� �f�3

�� #�:�5G�:  

  

)OD3(  

  

)t( 

 H9!)2( : �.! A.6� �9.!�%�35@�3  :OD3 ( ���7 ��
�3  t (��]; BD�4   

 �D�$67 _"� J� RG"X( " B<�6! B��G3 15! #��� �M�? �� �P�� ��

�5.� 23�� u��6� �%�35@�3 �.! A.6� �� v�:����8 .  ��f�G ��

 J� ��9��� 15! �$%�3� �&T u.� �%�35@�3 �.! A.6� �5.� J� ��

 ��f�8 �3�W ����&�3 ���� u��6� _"� .     ��fS3 s5fG RG"Xf( �f�3 ��

      �.f! �5f.� Jf� ��f$67 23�f� 2&�; ��$67 _"� 2��8��9�  Af.6�

�%�35@�3  B�3  5! ���6:�( .  

�5.� 2������6�3 w>7 2�GA.6� �.! 2�G @�3�%�35   ��fD"3 23�� 1

��� �� ���2007 �AP�� �D��� �� 2�>�]2[5! ���6:�( 1 .3 �5.� ��

�5.� �$�� &3A.6� 2�G �%�35@�3 Bf�3  5! ^$:� 1]3[.   ����f6�3 &3

 �.! �5.��%�35@�3 A.6�  �5.� 56��� '���%�35@�3 A.6�   ��f[6� ��

��  ��I$�3 ����6�3 J� �� #���P A.6� �� U�$D" A.6� ��
�3��! .  �f�3

 BD�4 #�9�3 `�3" �5.� ���7 ��
�3x�� 1-   3� #�f��P �� U�$D" B���

�� ����3567 .  1��3��  ">� �.! �5.�  �f%�35@�3 Af.6�     �f� B.f%�

 �5.��%�35@�3 A.6� B�3 2�$:�� 2��3'� 23�3� ���]� .   �f�3'� �f�3

&3 56���.�:   

1( �5.� ����bc� g�� 2�G �$���( 2�"�" #���P U�$D" ��  5!

B�3. 

2( B�;�Q #3'�� #��D3B�3 �$9��7 ��%( 2�G. 

��
$W3 2��3'� �� �P�� �� BD�4 �� #�6��V3 B����W R�3';3 " 2��
�3 

 ���7 �5.� 1 �.! �5.��%�35@�3 A.6�      �f7 �fG�����7 &3 2���f%� ��

     ���f� 1Bf�3 &�f�� ���f� U�$D" RG�7 �� R�3';3  ��� &3 �]��" O�V

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

46
8.

13
94

.4
.2

.4
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 je

ps
.d

ez
fu

l.i
au

.ir
 o

n 
20

25
-0

4-
12

 ]
 

                               2 / 7

https://dor.isc.ac/dor/20.1001.1.23222468.1394.4.2.4.9
https://jeps.dezful.iau.ir/article-1-106-en.html


���� ���� -  �

��
�� �� ���� �������-  ��������-  ���! �"�- #�$%�& " '���(94   

 
Jo

u
rn

al
 o

f 
N

o
v

el
 R

es
ea

rc
h

es
 o

n
 E

le
ct

ri
c
al

 P
o
w

er
  

Jo
u

rn
al

 o
f 

N
o
v

el
 R

es
ea

rc
h

es
 o

n
 E

le
ct

ri
c
al

 P
o
w

er
 -

 V
o

l.
 4

 -
N

o
. 
1

- 
a
u
tu

m
n
 2

0
1
5

 &
 w

in
te

r 
2
0
1

6
 

 

B�3 �$;�8 �3�W �P�� .     �f� �f[� ���f� 2�fG�����7 �f��P &3   �f� #3�f�

J�N�$D"�$; ���IS" " 2��� #3�� 5�D�� 1    ��f!3 25f��.�G ����� H���

��7)]4[ "]5[(  

KD�( 2�6�( #���T"5�(PWM)     �5f.� 23�f� �f7  �f%�35@�3 Af.6� 

    �f� 'f�� 3� Bf�3  5f! e>S3 ���]�   23�f� #3�f�   �.f! �5f.�  Af.6�

�%�35@�3  ��7  ��I$�3 . B.%� ��$67 23�� ���8���8 2��!"� 1#�67��

 ���7 ��
�3 23��   5! ���6:�( ��85��� BD�4 �� �P"�< U�$D" ��$67

B�3 .  BfD�4 �f;�]� ������ U�$D" R�3';3 _"� ��56�   Of�$�� 2�fG

 ���7 ��
�3  ��PWM   �T�f�� �� ��7]7-6[ 1    1 ��f� Bf���� �f6]�

       �h735f4 �f7 Bf�3  5f! #�f�� Bf��{ B���� �h7354 " B���� �h7354

 v<�! �G �� U�$D"  ��� �h7354 B��{ B����   Hf@�� #"5f� #���T"5�

�� �N3�3 3� ����( K��7�;5G� . ��]8[1      s5fG �f� '�D�f�? _"� ��f�N'P

 2X�3�$�3 �� U�$D"  ��� e>S3PWM     �5f.� ��f�]� Hf��4 �� �6$.�

�%�35@�3 A.6� B�3  5! #��� . 1O�$�� 2�G�����7 �� �$;�:�( ��$67

      �fD��� "� �� �$f%� �f��4 ��f$67 " 3�bf8 H���� 12&�%D5�]10-9[ 1

B�3  5! ���6:�( .  

�9.! 2"� �� �$:�� #3�=:G"X( 3��<3 �.! 2�G  �f%�35@�3 Af.6� 

 #3�� H�5.� g3��3 " 5�3  5! '7��$�DC ��DC  1ac   �f�DC  "ac   �f�

ac �� ����3 �5.� ��3 �� 3�56G�]14-11[ . �.! �9.!�%�35@�3 A.6� 

  ���f� |�< ��V �� �$���( 2�"�" #���P �� U�$D" ��  5! ��bc� g�� &3

   Bf�3  5f! �f$;�8 �3�W �P�� .      �f� ufP3� �$f:�� Bf�3 �&T ��3���f6�

 �.! �9.! ��
�:��%�35@�3 A.6�   B��"5f�� �f� ��! �]D�Z�  2�fG

 3� " \$%��H4       �f43�V 23�f� 2�f�6G3� Jf� " 5f�? Bf�5� #? 2�G

#��D3��! ���$� ��%( 2�G . �T�4 23�� '�� 1�9���6�� }��( ��6M�G

��! ����� O$�� .       �.f! �9.f! �35f��( �T�f4 Hf
; �f�3 ��  Af.6�

�%�35@�3��bc� 1  �f��$� BD�4 2�~; ��=���� &3  ��I$�3 �� U�$D" ��  5!

B�3  5! �$;�8 .    ��6=�f� �5f� Jf� 1�35� #��� #���$��� �� �P�� ��

 J��7ac  �$f���( 5� BD�4 �� ����� �P�� (CCM)     5f�? Bf�5�

B�3 .A���#&�< �9���6�� }��( '�D��? w��3�� ���$�3 2�GO�� " �G  �fG

�.! �9.! �� �%�35@�3 A.6� �Z<B�3  5! 2&�� .  �$�3��f( t"��P

B��"5�� �]D�Z� 23��" \$%�� 2�G   �f43�V �� ����� HN�%� ����

 �.! �5.��%�35@�3 A.6�   Bf�3  5! ����3 .    ��f$67 Jf� 1#�f��( ��

 J� 23�� �$%� ���4  5667   �.f! �5f.�  �f%�35@�3 Af.6�     &�f; �f�

B�3  5! �43�V J��7 ��6=�� �5� w��3�� H�$%� .��.! 2&��

�� #�:� 3�  5! ����3 H���� B�S 1#? a��$� "5G�.  

2-1- �� ���� )
� 23 ����	���	 ����  ��� �4567

���(� ��  

 H9! ��)3(  �.! �5.� J� &3 ��7 ��$<�� J� �f%�35@�3 A.6�   g�f�

��bc��� #�:� 3� U�$D" ��  5!5G� .�D�4 ��   O�f� �f7  2�"�" ��

       �.f! �5f.� 2�"�" #�f��P 1Bf�3 �f%�35@�3 �9.f! ��%� "�  Af.6�

�%�35@�3 �� �$���(5!�� . �.! �9.! &3  Af.6� �f%�35@�3    ��f[6� �f�

��  ��I$�3 A��6� �=�� �� ��� 1U�$D" A.6� �� ����6�3 ��
�3 ��f! .  Af.6�

��  5!  �3� #�:� U�$D"    1�$<�f� Hf�( 1Jf�N�$D"�$; H6( 12���� 5�3��

 U�$D" A.6� �� #&�< J� 12���� &���%9�ac 5!��]15[.  
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Fuzzy control of Quasi _Z_Source DC-DC 

converter   
 
 

By 

Mojtaba Riyazi  

Dr. Mohammad Hossein Ershadi 

 

 

 

 

Abstract 

 
 

Idea of Quasi-Z-Source converter gets for Z-Source converter. The Quasi-Z-Source Inverter was suggested in 2007. 
This power converter has total ability of Z-Source converter and can be used to implement dc-to-ac, ac-to-dc, ac-to-ac, 

and dc-to-dc power conversion. Quasi-Z-Source converter employs a unique impedance network (or circuit) to couple 

the converter main circuit to the power source. Other benefits Quasi-Z-Source are: Continuous input current ,Decrease 

capacity of element such as inductor and capacity in Z-network ,High voltage gain . 

 The Quasi-Z-Source converter overcomes the conceptual and theoretical barriers and limitations of the traditional 

voltage-source converters. One of its features is the ability to increase the input voltage to a preferred level. To describe 

the operating principle and control, this paper focuses on an example: a Quasi-Z-Source converter for dc-ac power 

conversion. The first section describes Quasi-Z-Source converter parts and its operation principles. Next section first 

describes the fundamental concepts of Fuzzy Logic. Fuzzy Logic is a new way of thinking and describing things and for 

implementation of intelligence and smart machines and industrial robots whose basics are like the human kind. In the 

next chapter simulate the Quasi-Z-Source converter with Fuzzy control method. 

 
Keywords: Power Electronic Converter, DC-AC converter, Z_Source Converter, Quasi-Z-Source converter, Fuzzy 

control, Fuzzy rules, Maximum Power Tracking (MPPT). 
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