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 ���� ���	
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� ������ ����� ��	��� ���� �� ����� ����� ���� ��� � !"� #�� $%� ��

 ��&'� ��	Proteus()��� �� 
 *�
!	� ������ ����� (+ �,� (�-. (� �	!��
� #��+ �%!/ !� 01�

 ��	 ���	
���
� ������ ����� (,��� �� (� 2�� ��3 �+!� (�4
� ���5 6��
 ��7� �,�81 9!��:%�

 �,	!� #��%� #�� #!1��&'�Orcad#!;�%&� �� ��% !�� ���� ��<
Proteus(+Orcad   =!���

 #�!� (�4/
 �����!1�
��,�
���� !1��>%!?	 @��	� 
 !1����� @��	� A (	!7�!�� (� �/!+ ��Orcad !+

28�	 �����B�+ ����+!� $�,� �� ��B =�
��' �!	!��� 
 ���� ��<
.
 !+ (C+�� �� #���D� E�F�� ���+� (� 2�� G�/ �H� (
!"� $%� �� ��	��� !+ �!� @
�/Proteus 
 ��/ G���

 IJ�� G�!� #!;
!K� !+0���+ #�� G��L�M ������ #�!� (�4/ 
 ����� (+ !� G��?	 �!N� �� ��B �! G��?1 $� !+ IM

OP
 (
!"� $%� =�	��B �� 
 ��/!+�%�4+ �.

+! (�!	�+ =��?	 ��<�Proteus ISIS (���/ ���1!R�%� S��!?/ (�7T$���=�#!;�5U%
�� �B�+shortcut

#!1�� G�!7����MProteus � E�F�� ��� G�� �و���� ا�	��ب ���� ا���.
! ار��ن از آ	����� آ� 

� آ�ري ا�%	� $� ��#�"
)� آ�  $'�� $�"  

ا�	��ب *�( 
"� ا�+�ل

ا�	��ب $�.-, $�اي 
�0"� ����ت "� 
��3#�ي *2ر*�ه#�

VCCو GNDو 56�4   ا�	��ب7#8 
و �0ر;�ي ورودي و �9و�8

دو=�>�

ا�	��ب ��ع ?����< 
8#7 @%�� ��زي 

�0و�Aي 
و�	�ژ و 

ا��اع ا$<اره�ي 
*Bي ا� از( 


���Dي ?����گ ��

�E 7#8آ7 دادن 
�-3	#�"� از! ار$� 
@�=� آ� ا�	��ب @ ( 

 �@�$

8#7 آ�F )�دن 
     �"�#	3-�
از select)�د( ا" 

! ارآ� 
در �8ي د"
�ي از 

�GHI��JK�

! ار)�دن  RUN 7#8

�M( و !�Lه ( 
?ن3N'��د
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 �� G��� �H� (�4
� (�"+ �%��!�shortcut!;	� (+ ���� �1 �!�	 (+ !,+ 0�,� �� ����� (� �%!1���� V���� (+ �� !1A ��

 E�F�� (
!"� $%� (����01� .

����+ W!4��� ��	��� ���� �� G�!� �!�	 #�� S% 0	�� �� ��  ���+� �� ��&'� ��	 $%� ����!?/ ���� !+ =��� �

0,� =!�+ ��7� !�� G���� ��C+ =�&%&. !?/ #��+:

� �� ��� � ��	
�	�
 �� ���� ����� ������:

 Y� 2?�  !+ �4	!�� ���� $�

� ���+� ���� �� G��� E�F��  !+ �� (� ��C	!?1 IJ� G�� ��

 !% (HC� Z!D�	� G�:,M !� ��	&+ ��Pick Devices ��/ �!+ #�,+ (��� �+�D+ �!HC� (?1 (	!D+!�� $%� ��

 ��,� ���M =� @�	 (+ (<�� !+ �� (HC� �1 ��	��� �� ��[��+ !?/
 �	� G�/�%��� �!�	 (� #� (HC� �1 #
� �+  ![

���5 ('!F� !?/ ���� �!HC� 28�
 (+ (HC� =� !� ��,� S��� �+�.

!D�	� �� �H+ (� ��/!+ (�/�� (<�� (�7T #
� =��� S��� �!+�1 !+ �!HC� 28�
 �� =!�1��D
� (HC� Z

S��!?/ =!?1 (+ &�	 (HC� =�!;�������H� ��/ �� V�	 (�4/ 
 ����� �+!� (	!D+!�� �!HC� �K�� $?F ��

 G�:,M�� (� ��!HC� &:+ �,/!+ �� #�!�Pick Devices(�?< (HC� =� ��/ # !+No Simulator 

Model+ G�/ (�/�	I+ 
 �	��� ����!?/ (4,< �"' (� �/!.

 #�!:� G�
��� �� &�	 !?/ (� ���� ��&'� ��	 ���� (�

� G�/ \%�H� �!�D>� S% ���B #��+ (HC� �1

 ��1� ���]� ��B 67	 (+ =!����� �!�	 (+ !,+ �� �!�D>� $%� ��	��� �� . �H+ (HC� �!�D>� G�:,M G�1!>� #��+

��� S��� (HC� #
� =� V�	 ����,� Y� S��� =� #
� 9![ �%��� &��� ^	� (+ !� ��,� 2!� G�:,MEdit

 (	!D+!�� �� !?/ _-K� ��/ �!+ =�Active (HC�Motor_DC G�:,M  ![ ��,� V�	 �� =� 
 ��,%&5�+ ��Edit

����� S% �!�D>� ��!?� (� ��)!?	 ��  G�1!>� ��,�4+ �� =� �!�D>� 
 G��� �!+ �� =�DC	!� �H��
 �,

�/!+ �� ���� �� �!+ �
!�>5�K���[ 
 #�!+ �+ 2.�� A ��!	 `!�

 A =� a�M 0�� I	!��
�	� 
 2�
!"� �� !?/

 (+ �� =� ��!	 `!�

 (	�?	 ��C+ ��	���5 (+ �� =� a�M 0�� 2�
!"� 
 2

2 01� b�c �� (� ��,�4+ 
 ��1� ���]�

+!"� �� ��7
!D� �!� (�4/ !?/ 9�"H� (����B $%� � d	� �� e�!B �� #���"� (�,%� f�� (+ !�� ��/ �?	

 ��1��B (<��� �!� (�4/ b�c �� ���>1 �!]�M !+ ��)!?	 2���B�� (HC� #!1�����!M �� ��% #��+ G�/ \%�H�

�/.

 _!	!�[� �5� ��%� ��)!?	 0���� S��!?/ (�7T �� 6��
 ^	� �+���!� �B���� �� =!����� �� ��,� �H� $?F ��

!?/ �!HC� =!��� ��%� �	�/ e�!B ��!� $%� ��Edit g%�c �� (�,%� ��� ����	 ��<
 !;	� =���

��8�system\ set sheet sizes …��)!?	 *�&+ �� ��!� $%� G���	�.
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��	��� ��	� ��� �	� � � �!
 "�# ������:

 ��&'� ��	Proteus ISIS �5 G�!/� =�/ S%�&	 f�� (+ 
 �/!+ �� �,?/�1 �!�8+mouse (+ @�	�1pin

)�/!+ �� !?/ �i	���� (HC� #!1 (%!M �� ��% ��i,� ( 2�-. ��/ (+× =� #
� �+ =��?	 S��� !+ 
 G�����

pinA�5 G�!/� =��� 2��[ 
 ��/ �� 0�� ^	� ����T �
!����� (� #
� �+ =��?	 S��� !+ 2%!;	pin A �
�

9!��� ��B (+ ��B)0�� (5 �� �����+ (%!M 
� $�+��� .

�$� 	%& �'() �� �*	� � 	� ���� ���%� +	� ������:

9
� �
� : �i	 ���� 0�� !% (HC� #
� 28�'!�2�!+����� (+��,� 2��� S���.

�
� �
�:!+$�)!M �i	 ���� (HC� b��c� �� ���C�8� ��!� S% 0���� 
 2��� S��� $�/�� (�	

 
 _!�%!;	 ���� =��� �!>'Delete�7T���� (.

��� �
� : (HC� #
� =��?	 2��� S��� !+(?�� =�� 
.

� ���� ,
-. ������ ��/0 �	���:

9
� �
� : _![-CT� 
 �%��� &��� ^	� (+ !� ��,� 2��� S��� (HC� #
� �!4�%select ��/

� 2��[ �%��� 2�
� (� (C"	�1 (+ �� =� Y� S��� $�/�� (�	 $�)!M !+ IJ���1.

�
� �
�  : �� (HC�select (?�� 
 G��?	��	&+ ��.

� ������Zoom��/0 1�� ���%�:

9
� �
� : �%��� �%!?� (� (C"	�1 �!,���zoom ��)!?	  (?�� ���� IJ� G��?	 2��� S���A

 G�	&]
scroll#
�mouse)Middle Button(=!����� ��[��+*�&+ ��  S���!%�)!?	�.

�
� �
� : =!?1 S?� (+shortcut b
�H� #!1.

�2�	%� ������Grid 	%& �'() 1	3�$:

 l%!?	 ��. !% l%!?	 #��+Grid(?�� 28�'!� !1 ��8� �� !% ��	&+ �� (�7T # !+ �� 6��


View\Grid ���� !% 
shortkey G��1� �!:	� �� �!� $%�.

 (�T!' 0�i,� #��+Grid !1 ��8� #!1 (,%&5 �� ��%view\snap 10th (50th ,100th ,500th )

��/ �� =!�� !?/ #��+ ���� 0���� =!��� !� ��)!?	 Z!D�	� ��.
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� ����4�-5 ������VCC �GND :

 (,%&5 �� G�!7���  S?� (+ 2?� ��Y� Z!D�	� 
 (�7TPOWER
GND.

� �	'�6�  � ��0 ��&�� ������)Comments( ��4 9��
:���/0 �	;
 ��:

 =���%� !� ��/ (�/�	 S��!?/ ���� �� ���� ����?. G��	 ���� �� #���D� E�F�� (� 2�� ��  6���� �B�+

 �	�/ !,/� ���� ����!� !+ ��H%�� =� =�	��B !+.

 (� ��	��+ �%!+���� #�!� (�4/ �� �
-�B� (	��L�1 �!��F�� $%� �	�
� �?	 ��<�+ .

� #��+ �!:%Comment (,%&5 28�'!� )Text script. ( #
� IJ� ��	&+ �� (�7T Y� 2?� ��

 =��,. !+ #� G�:,M !� ��,� S��� �!4�% (�7TEdit Script Block (� ���F�� �1 G�:,M $%� �� ��/ �!+

 (?�� S?� (+ ��[ ��8%�,+ ��	��� �� �%���Import�� �,�� �%!' S% $�� �� ��	��� �� ���� (+ 
 G�%&5�+

 ��	!48L+.

 ��Tab #�!,�Script (�Style $�� l%��%
 #��+ ���� �!	 $�/���+ !+ 28�'!� �"' ��?	 G�!7��� =��� ��

 �!,� S��Follow Global G�:,M Y� 2?� #!1 (,%&5�� S% �1 =� A ��High Light 
 G��?	 #��+ =� ��

 G�!7��� $�� �!?�i,���,�.

mB V !� !+ �!� @
�/ #��+ !< $�?1ISIS 28�'!� �� ��' !;
!K� ����� $�[ �� �� V
!C� (�"+ �H+ (+ !:,%� ��

0%��5.

�	<01111:LED Driver.
b�1:@�	 S%�1� W!4���G�!�*�
!	����� $�+
9!��:%�.

��  �!HC� :

< �� =� (	!D+!�� G��?1 (+ (HC� �1 ���"� 
 �!	2�� G�/ G��
� �%� 9
�:

74LS042N3904LEDLogic stateR2R1
--LED-RED-1502.2k

74LSBipolarActiveActiveResistorsResistors
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(HC�logic state S% 6��
 �� �/!+ �� 9!��:%� �<
�B��	!%!?	64,�G�,,� ��
��1  
02�� �"C,�.

 �� ���� S% �,	!� ���8%&	���A G�!� ���� $%�on 
off)@!4/�6C� 
 (�,� �� �?..

 2�57404 9!��:%� �!HC� #!1 (%!M _ �?H� ��%� 2�� (�'� �!�+ 9!��:%� #�
�
 `!�

 
 =!%�< 2%�"� ��i,� (+

 !1
���� �,	!� A#��5 =!%�< 
 �1� =!%�< ���� �'!� ��� �
&
 6���� �� �P
 �	���	 ��>� $%� 6'� #��+ !1�'!+ �

�,,� �� G�!7���.

 �� ������ (B!/ 2�
!"� �5�RL �� I�+ (B!/ 2�
!"� 
RB _ �?H� !;�[��c �� 0��!,+RB≈20RL.

 (HC� #
� S����!+ �1 !+ (� 2�� ���T $%� (+  !+ ���� ����?. G��	logic state #�
�
 �"C,� 2
![

 ��/ �� n��H� A#�
�
 ��/ ��0 2�5 �<
�B �P
 2��7404(+1 (� 2�� #�[ �� =� `!�

 
 G��� ���]�

 ���8%&	��� $�'� @!4/� (+ V<�� o-CT� (+ !%on��/ �� =� =�/ �� �T
 $��� 
 ����� (+ ������ _!4%�"� �,H%

��/)�
�[ ����� !+ ������ 2�H��
 �� (�4
�2/0���� (�T!' 2

 (IMLED
R2 64,�
5 S% �� 2

 ���� ��8�

 
 (�'�5 �P
LED��/ �� $/
�.

 ���� 
 G��� 0���� �� ���� $%� !?/RUN ��	��� �� !?/ 
 G�/ &�
!	� ���� �1!��� ��� 2/P5 �� IM ��	&+ ��

 #
� =��?	 S��� !+ �� =� �<
�B �����]�logic state��)!?	 (i[-�.

 #���	� G�� #��+ ���� $%� �� ��	��� �� !?/Relay 
Buzzer 
 ...(���� �� !;	� #!1���� (�4
� (� ��,� G�!7���

�/ �1��B G��
�.
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�	<02222:7segment Driver:

 �!HC��� :

2�� G�/ G��
� �%� 9
�< �� =� (	!D+!�� G��?1 (+ (HC� �1 ���"� 
 �!	:

7Seg74LS47Logic state
7SEG-COM-ANODEBCD to 7seg-

Display74LSActive

 S% #���	� G�� #��+ (� �/!+ �� 9!��:%� G�!� ���� S% ��,� �� (i[-�  !+ �� (� #����7seg �	� @�	 ��

2�� (�'��!�+ q��>�
7447 S% l"	Decoder/Driver �,� �� #�!+ �� #!;�<
�B �5� �?. �� ��,� (<��

IC �,/!+ G�>	 2i'!�� )(� ��
![ �,	!� ��>�+ ��IC #!1TTL ���� ��<
 ( =!%�< �!��
��� 2�
!"� S% A

 l%!?	 lD+ �1 !+ #�� ��/ (+ �%!+A)segment (���5���� ) _!4%�"�150 (%P]� !+ 01�5 !% ��

680 !+ 01�

 (%P]�15 ��

 ( . ��>�+IC#�� #!1CMOS G�%��5�
��� �B�� �� !;	� =!%�< (� �	��� �%!;�<
�B A 


�+!,+A �<�!B �!��
��� #!;��
!"� $%� (+ $%��	���	�!�	.

 �<
�B �����]� G�1!>� #��+7seg(?�� S?� (+ 
 G��?	 0���� ��  !+ ���� 28�'!�RUN IJ� ��)!?	 &�
!	�

 �1 #
� =��?	 S��� !+logic state G��� l%!?	 ��.���]� =� !+ V�!,�� 
 G��� ���]� �� =� �"C,� ���"� #
� G�/

7seg��)!?	 (i[-� ��.

7447 #!;�!	 (+ ��%� (%!M (� #����LT
RB/RBO 
RBI (� �/!+ ��LT)Lamp Test ( ����+ 2;<

 �!?� =��+ 0
!�LED #!17seg �� (%!M $%� (L	!,� (� ���T $%� (+ ��/ �� G�!7���0 (?1 0�,�LED #!1

7seg�	�/ �� $/
� .#!1 (%!MRB/RBO
RBI!��� 2;< &�	 $%�,� 97seg �
���� ����+ �	
� �� �!�+

��!.-c� #!1 (5�+ �� �� !;	� ����?. G��	 ��	��� �� (�7447��)!��7+ (H
!C�.
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�	<03333:Astable Multivibrator:

��  �!HC�:

2�� G�/ G��
� �%� 9
�< �� =� (	!D+!�� G��?1 (+ (HC� �1 ���"� 
 �!	:

C1 , C2LEDR3 , R4R1 , R22N3904
10UFRED39K470-

CapacitorsActiveResistorsResistorsBipolar

f�� (+ (� 2�� ���%!M!	 �!� =!��	 S% ��,� �� (i[-�  !+ �� (� #����RUN =��?	����LED �� ��% !1

 �,,� �� =�/ $/
� 
 ���!B (+ @
�/ =!�� . ���� ����?. ��	��� =!��	 I	!��' (4�!�� 
 �� ��	��� �� ��

 �/!+ �� G�!� �!�8+ (� ��)!��7+ (H
!C� I
!M S�,�� #!;+!�� =� E�F�� !�� V
!C� G�/ �H� (� (
!"� $%� ��

 �/���� =���/ (�75 ���D� 
 G!��� ���� =!��� (� !:	� !�A�%!/�/!4	 V�!,� =��,� .

�	<04444:by NE555Astable Multivibrator.

��  �!HC�:

2�� G�/ G��
� �%� 9
�< �� =� (	!D+!�� G��?1 (+ (HC� �1 ���"� 
 �!	:

LEDC1,C2R1,R2,R3,R4NE555
RED10UF470,470,4.7K,68K-

ActiveCapacitorsResistorsAnalog
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�%!M!	 �!� =!��	 S% ��,� �� (i[-� (� #���� S?� (+ (� 2�� ��IC b
�H�555c� �<
�B 2�� G�/ �[�

 I	!��' !+ _!4%�"� ���� $%�Hz1 (%!M ��3(B!/ (+ 
 G�/ (�'�5 =�#���. 
� ��!/LED �� �P
 2�� G�/ G���

���� $%�LED I	!��' !+ _!+
!,�� !11 &��1) �1 �� �,H%1�!4�% (�	!r( ���!B!%�	�/ �� $/
�.

=!��	 I	!��'�%�!"� (+ ���� $%�R3,R4,C2�� (4�!�� �+!� �%� 9���' g4c 
 ���� ���8+:

f = 1.443/((R3+2R4).C)
0%��� s�' ���� �%�!"� #��+ _-K�:

f = 1.443/((R3+2R4).C) = 1.443/((4.7k + 2×68k) × 10u) =1.025 Hz ≈ 1 Hz
 (%!M �<
�B3 2�� =!��	 9![ �� `�!/� 
 `�!/ �%!?	 ��/ (+(� 0%�/ �� (<��� �!4�!�� �?� !+ �P
:

t(on)  =  0.693×(R3+R4).C
t(off) =  0.693×R4.C
=> T = t(on) + t(off) = 0.693×(R3+2R4).C       => f =1/T 

=> f = 1.443/((R3+2R4).C) 
 �� =� IJ� 
 G��?	 0���� S��!?/ (�7T �� �� ���� $%� 28�'!� !?/RUN ��)!?	.

���� $%� �� (%!M 9!��� #��+7 #!;��
!"� $�+!� G�5 (+R3
R4 #!;
!,���� ��Inter sheet7���! 
 2�� G�/ G�

 !?/ �!� $%� #��+ �/!+ �� ���� 0;' =��+ �� EF�
 (:��	�� 
 �>� 0�� l1!� ��i,� (+ �!� $%� ��         (?��

�,	!?1 
 G��?	 Z!D�	� �� �<
�B 
 #�
�
 9!,���� ��. 
� 
 G����)!?	 ���� (c�+�� #!;��� (+ ��/ 2�� A

(%!M =�� ��,�7 ��,� �T
 =� (+ �%!+ �� �<
�B 9!,���� �P
 2�� �<
�B (%!M S% .
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 S% �%!+ �H+ (�[�� ��lable (?�� S?� (+ !;
!,���� $%� �
!��� 0�� #��+��)!?	 Z!D�	�$%�lable

(�/�� �	!8�% �!	 9!,���� 
� �1 #��+ ��8%!+�	�/ �T
 ��%��% (+ �!� (�4/ ���� �)��!	 ��C+ !� �/!+.

(%!M �H��
 �!	 �� ���� $%� �� $�7�,H%Discharge7���! �%��� 2�
� (� �?�� �1 ��	��� �� !?/ !�� �� G��?	 G�

��1� 248	 =� (+.

�	<05555 :�&�� ��/0/1�-� >�0 ?	%  @�0	4Thyristor�5-�0�	� 	� 9�-%3DC.

��  �!HC�:

2�� G�/ G��
� �%� 9
�< �� =� (	!D+!�� G��?1 (+ (HC� �1 ���"� 
 �!	:

R1 , R2SwitchFuseLampThyristorBridge
180,1k-1A12v , 100ΩI(H)=5mA-

ResistorsActiveActiveActiveDeviceDevice

A �%� ���+ ���8%�� �!	 �� (���C	!?1 (HC� $%� g%�c �� �� =� ����?. =��� �� (� 2�� (%!M (� �!��8�% �.�	

 (%!MGate��?	 9��,� .�!+ ���� ����+ 9�?H� 2
![ �� (HC� $%�)6C� (�/!+ �� . `!�

 (+ �	� (�����T�� !��

 n!%!+ �� �!��8�% ��%� ����+ (� ��� 9!H' #��c �� =� =��� �� A �/!+ ���� �7,� `!�

 (+ ��!� 
 24K�

��,� �?. 0�"�8. (%!M (+ ���	� S%��� =!%�< �%!+ �!�,%� #��+Gate��/ 9!?.�.

�	� =!%�< �5� t G�	���;�	 =!%�< (� ��D>� �[ �� ��!�)Holding Current(��/ �� G���!	 _ �?H� 
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�,�2�� �J�� ����A 2
![ �� ���8%�� ��/��>�+on2'�5�1��B����� �� =!%�< (� �	!�� !� 
G�	���;�	 ���"

2
![ =!?1 �� �/!+ G�>	 ��?�on�	!� �� ��!+ . (� ����T �� A��/��?� G�	���;�	 ���"� �� #��4. =!%�<

 2
![ (+ G�!+
� ���8%��off2>5�1��B�!+.

 (%P]� 9!,���AC�1��B �%�4� �<�� ��/ (+ 
 ��/ �� �8�% e�� �!?� ����+ #��%� �M �����/ �� (�

 ���� 0�	 �1�� �� `!�

 �K���[ (+ 2

 �7T ������5 �� �!+ 2

 �7T (+ G�!+
� 
 . g%�c �� e�� ��/ $%�

���� (�����T �� $%��+!,+ ��/ �� 9!?.� ���8%�� (+ 2�� �'����!+ 6��
 �� (� Y� SW�!+)6C� ( ��/ =!%�<

(+ G�/ 9!?.�Gate �� �?.�!+�����,	!� &�	 ���8%�� 
�/ �1��B �7T ���8%���,� . =�/ (�8+ ���T��

����SW AGate g%�c �� ���8%��R1 
R2�/ �1��B #���	� G�� ���� 0�	 �1 @
�/ �� �H+ (�T!'-+ �,H%

���8%��Aon ��+&� ���� 0�	 #!;�	� !� 
 ��/ ��on�	!� �� . =!%�< =!�� $%� ��DC =!%�< ���"� �� =�

���8%�� 
 ��/ �� ��?� G�	���;�	off/ �1��B�. Y�  V���� $%� (+ �/ �1��B ����� ���� 0�	 �1 �� �	
� $%�

 _!4%�"���/ �� $/
� =��� �!?� !+.

 ���8%�� (���!�,1 (� ��,� 2��on$%��+!,+ �+!% �� l1!� 2

 ���� ��T�,� !� �	� `!�

 2�� ��/!+ (�/�� (<��

 �'��� =!%�< ����� (�SW,R1, R2�� !+ !�� 2�� q�	� �!�8+ =��� �� ���8%�� �� G�!7�SW 9��,� #��+ ��

��� ���� G�!7��� ���� *�&+�!�8+ �'��� #!1�!+. �'����!+ (� ��/!+ (�/�� (<�� $�,L?1)Y�  (2?� �� ��DC

 �'����!+ 9��,� #��+ ��+&� ���� �,H% $%� 
 0%� G��� ���� �!��8�% �MDC���5 �� ���� G�!7��� ���� .

�� ���� $%� ������J�� 
 ��?�

AC (,%&5 g%�c �� ��	��� �� !?/ (� 2�� G�/ G�!7��� �!�+ ��!;	�

 S% $�,L?1 �%��5Current Probe���� 0��!�8+ =!%�< l%!?	 #��+SW 2�� G�/ G��� ����.

#
� S����!+�1 !+!���� #��+ �� ���' �?�� =!%�<�5� $?F�� ��)!?	 �T
 
 6C� �� =���	��� �� ����=A g%�c ��

Edit ��1� l1!����' =���0� ���' (��%� ��1��B �/!+ (�/��	 �� =� ��4. �?�� (�%��C+ �� 
 G�/ &��� 0�

2B�� �1��B 2%!;	(	!D+!�� �!HC� ����?. �)!4%� $%� 
proteus�1� �� =!>	 ��.

9!K�6 :��/0 $� �.�-Achaser/sequencer$%
 ��4017.

  �!HC���:

2�� G�/ G��
� �%� 9
�< �� =� (	!D+!�� G��?1 (+ (HC� �1 ���"� 
 �!	:

C1 , C2R1, R2, R3RV1BargraphNE5554017
100u , 2.2u10k,10k,470POT-LINRED--
CapacitorsResistorsActiveDisplayAnalogCMOS
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 (,��� �� V
!< ���� S%  !+ ����optoelectronicsS?� (+ (� �/!+ ��IC b
�H�4017 S% (�CMOS

 �/!+ ��2�� G�/ �[��c.40176?�:����� @�	 S%Counter/Devider ��� 2.!� �%!� G��/!+ �� (�10

 �<
�Bpull up S% �	��� �� !;	� �� �����1 (� ���� G�/ �%!>5&�� _-�!�LED#���	� G�� ��[��+ ���,�

 $�,L?1 $%�IC G�
��� ��3 !�15 2�� I	!��' 0�8"� (+ �!�	 (� �%!1���� �� ��>�+ 
 ��/ �� (%P]� 2



��/ �� G�%�.

$%�IC ��!/5 G�	�!?/ ("4cJohnson (+ =��� �� =� b
�H� #!1 (%!M �� 
 �/!+ ��clock , reset


clock inhibit,carry out��+ �!	. #!1 (%!M ���
clock , resetEC���0 #!1 G�	�!?/ �,�81 �"C,�

 (i�
 �1 �� (�%��C+ �	
� �� ��< 
 �	�!?/ �� �[�
 S%A #�
�
 2.!� 9!,��� G�	
� !+ �P5�1 �� ��B��

uD>�A9�� !�10 �<
�B (%!MEC���0�,�81 �"C,� �<
�B
EC��� G�	!?��!+1���� ���� �"C,�.

 �<
�Bcarry out G���	� (+ �+
!,� G�
�10
� �+��+ 9!,��� Z
!,� G�clock S% =��,. (+ �	��� �� 
 ����

ripple clock $%�,� �
���� 9!��� #��+4017�
� �!� (+ �%!� G� �,� �/�!?/ #!1��+�!� ��.

�/�!?/ ���� (� ��/!+ (�/�� (<��A !+1 (%!M =���clock inhibitO������/ �� \.

�' ���]� #��+ �����8	!�M S% �� ���� $%� �� �<
�B (%!M I	!�NE5559!K� �� G�/ (�75 9���' g4c4
 I	!��' ���]� (:��	 �� 
 9!,���clock #��+4017 2��[ 2.�� ���]� 2%!;	 �� 
LED �� $/
�

Bargraph 2��[ 2.�� ��/ ��?� �����8	!�M 2�
!"� ���"� (��1 (�%��C+ 2�� G�/ G�!7���LED

 ��/ �� ��>�+ $/
�.
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�	<07777 :Audio Generator .

��  �!HC�:

2�� G�/ G��
� �%� 9
�< �� =� (	!D+!�� G��?1 (+ (HC� �1 ���"� 
 �!	:

SpeakerAudio Generator
1 volt , 8 Ω-

Active

S% !+ �%!,/� 2;< �"' ��,� �� (i[-� !:,%��� (� #����

	!D+!�� �� (� 2�� ���T 9!,��� 64,� (Proteus��������

2�� G�/ (�75.

�,H% 9!,��� 6+!,� (,%&5 g%�c �� ��	��� �� �� 64,� $%�

��,� �	��B��'.

 ���T 9!,��� 64,� S% =��,H+ 01 ��	��� �� 64,� $%� ��Mono 
 =� �� ��. 
� #��5�!�+ !+ 01 
 ��,� G�!7���

 64,� $%� #!1�����!M $��H� A G�:,M g4cpropertiesAudio Generator A ���T 9!,��� 64,� S% =��,H+

Stereo�%�4+ �OP
 (
!"� $%� =�	��B $�[ �� �"���� S% =��,/ �� 
 �%���+ G�;+.

�!4�% (� 28�'!� 64,� $%� #!1�����!M 0�i,� #��+

 &��� ^	�  (+  !�  G��� 2��� S��� =� #
� �+

 _![-CT� !%
 �%���select�+ ��%��!+ IJ� ��/

=� �!�D>� G�:,M !� G��?	 Y� S��� =� #
�

��/�!+ 
�+
� ��/ g4c.

S% ��8� ��	��� �� ���T 9!,��� Z!D�	� #��+

 (,%&5 g%�c �� �� �"����Browse(�4
� ��1�+

 !+ ���T #!;�%!' !;,� 64,� $%� ��/!+ (�/�� (<��

 2��'WAV �,� �� �	!4��>M �� .


 g%�c �� 28�Channel @�	 ��	��� �� &�	

��)!?	 $��H� !1�5�,�+ �� �� ��T lDM.
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 �	<08888:Dot/Bar Display Driver ALM3914.

��  �!HC�:

2�� G�/ G��
� �%� 9
�< �� =� (	!D+!�� G��?1 (+ (HC� �1 ���"� 
 �!	:

C1ArrayR , RX , REFBargraphLM3914
10u470Ω10k , 68k , 1.2kRED-

CapacitorsResistorsResistorsDisplayActive

 S?� (+ V
!< ���� S% 2B!� 2�� ���� 9!K� $%� ��IC b
�H�LM3914���� G�/ ��
�� 2��/

National Semiconductors0�,� (+�:� 01 !+ ��.

�%!/�%!1 ��T �4F (+ =�,�!�(���� lDM �!�,1�"����/ #� (��� #!1��>%!?	 ��)Bar graph ( ��!/ (�

 $%�,�LED
 �,/!+ �� ^	�!�	�(,��� l%!?	 2;<�%��,/ �	!+ �� ��<�� \��D� #!;
!,���A �� (�

 �	��� ���� �.�,�� #!;8	!��')8	!��' �� _ �?H�#!;:63Hz , 250 , 1K , 4K , 12KHz   ( (+ �)!4%� #!?	 


,1� �� �"���� lDM ��/!+ G������B�+ � . ��,� ��     (i[-�  !+ �� �� =� S��!?/ (� #����+ @�	 $%� �� �>D

 ��	 u�� o-CT� (+ ������ !%Audio Analyser (	!D+!�� (	!�D4/�B (� �/!+ ��ISIS G�� #��+ ��  (/���

 �,H% ���� $%� #���	�LM3914
 (�8	�� 2?�,N �� 2T�' $� 
 �/!+ �� ���� �� #��+ �� =� �� #��+�!� ���� S%

 !?/ =�&%&. ����� ��&'� ��	 $%� S?� (+��� 01��B.

���� (� #� (��� ����?	 #!1��>%!?	LM3914 $?%� V�	 �� �/!	 �-�>� (+ 248	 �	��5 �� #���	� G��

����	 !;	� ����?. �+ #��rv� ��%&�' 2�H��� !% ���
 
 �,,� �� �?. 6%��A �,�81 .,+ (<�� (+ �	��� �� !;	� #�

��/ �%�4� �1��D
� ��/�1 .#�&:� #!;�	�A w!B l%!?	 @�	 S% ��LED !1 V���� 01!+ �,	��� ��

=!%!?	 �� l%!?	 (,��� �� #� GU%
 #!;>D+ !� �	�/ �� ����' �� �%!1��8[ 
 �,,���
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 ��!��?. G�
���Ag%�c �� �,	��� �� �5�!� (+IC#!1' ���	� G�� #��+ G�
��� �� e�!B �%��/ 2�� 
 �	��5 9!H

 (?1 �	!;5!	 =��� $/
� !% 
 �%`� S% =��
� �� ��T (+LED�	��5 ���� G�!7��� ���� �>%!?	 #!1.

 #!1��>%!?	Bar graph #!1��>%!?	 ��VU)#� (+�". @�	 ( !;	� �� �
�?H� =��+ �CB 2�� 
 �,�81 ��;+ %

5/02��. (<�� S��7� =�&�� ���H� (+ #�,+LED���� ���8+ G�/ G�!7��� #!1 A_ �?H� !+ ��>%!?	 S%10

��.LED���� �4�!,� #�%PM S��7� A !1��+�!� �� #�!�8+ #��+.

��/ �� ���H� �/ (�75 (� �4
!C� !+ $%� (�IC (� #�
�
 #!;��
!"� S?� (+ !?/ 
 2�� ��� 2

 S% 6��
�� !+

 #!;�!	R 
RX�%� 9���' g4c �� #�
�
 `!�

 d	� ��	��� �� 0%� G��
� S��!?/ ���� ����,� 0�8"�  :

 ��B�� #!?	 
�+
� ��/��LM3914��	��� �� ��

$%� ��)!?	 (i[-�IC�L�M �1!i+2��  G� ����?. 0;'  !y��

�/!+ �� G�!� _!H��
 =� ���� �� _-�!� ����	 ��� !:,%� ��

24�T (/��� $%� �!�)&< V
!C� 0,� �� �H� �

 0,�

0,� =!�+ =� w��B�� #��7�.

 $%� ��,�+ �� ��/ �� (� ��C	!?1IC ��!/10 ��.

 ��!��?. G�,,� 2%�"�Op amp �� �	��� (+ (� �/!+ ��

�
!"� =!8�% #!;�1 (%!M g%�c �� �?1z����� + �T
 ��B

�,�81 #!1 (%!M $�+ !� #`!�

 G�
��� !;��
!"� $%�6
4

 (+ `!�

 0�8"� g%�c �� ��10 |�' _-K� �,,� �� 0�8"�

 (%!M (� ��,�4 (%!M 
 $��� (+ ��6 64,� (+ ��10 ��



 (%!M `!�

 ����,%��� 0%� G��� �T
 + $%�� $�%!M

opamp���"�1 (%!M 
 2

 + �% !+2 ��C,�?1 
 2



 (%!M !� +$%�� !+op amp ���"� (�10 ��B (+ �� 2



 (%!M (+ �
!,��� �5�  ![ ���5 ��5 (+ �'!+ S% g%�c �� (�

 (%!Mt ��!?�op amp9!?.� 2�� ���� !1 ���"� 0�,�

 ���� (i�
�1 �� 9!,��� $%�op amp 
 G�/ (8%!"� !1

5� (%!M `!�

 �� � + =� �<
�B �/!+ ��>�+ !;	� �� �����1

op amp (+ ��Low(:��	 �� 
 G��+LED =� (+ W�+��

�,� �� $/
� ��.
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f.s.d = 1.25 ( 1 + RX / R )

f.s.d \7D�full scale deflection #�
�
 9!,��� �5� �,H% �1� �� =!>	 �� #�
�
 `!�

 0?%&�!� 
 G��+

 �� !?/ G�
���]v1 , v2[�	 ���/!+ =!�v1 (%!M =!?14 
 �/!+ $��� _!?�[ 28�	 ��  (� 2��v2 =!?1f.s.d

2��.

y�� �%!+ ����[ ���� (%P]� `!�

 (� ��,� (<2`!�

 ���"� �� ��5�&+ 2

f.s.d�/!+ �!�	����.

 (%!M9$%�IC�� $��H� #��+ #� (��� !% #� (C"	 ����?. �� �5� (�%��C+ 2�� G�/ G��� ���� =�(+ �� =Vcc �T


 ��>%!?	 G!�	� 9!K� $�?1 �,	!� ��,� (��
![ �� ��/ �� $/
� #� (��� ����+ �%��P�+ ���� �� (%!M $%� �5�

��� �1��B �!� #� (C"	 ��/ (+ ��>%!?	 S?� (+ ��	��� �� ��[��+ !?/ (�proteus�� $%� ����?. �IC ��

��,� =!����.

9!K� $%� ��!�

 64,� S% �� $� `DC���"� !+0 !�10 2

���� G�!7��� $%� !+ V�!,�� 
f.s.d #!;��
!"�R 


RX ���?	 (4�!�� �� `!�

 �5� (�0 (%!M (+ 2

5 (?1 ��/ 9!?.�LED#!1�B��Bar graph display

 �5� 
 �	�/ �� ���!B1y
� �"' ���5 9!?.� 2

 $�
LED ��/ �� $/
� s�' 9!K� �,	!� �5� 
7
 9!?.� 2


 #� (��� ��/ (+ ��/7 #!1��>%!?	 �� ��.LED A �/ �,1��B $/
� =!�&?1$?F �� #!:+ ��	��� �� !?/

 64,�DC 64,� ��AudioG�!7�����,� $�,L?1 (%!M S?� (+ ��	��� ��9 $%�,�IC #���� ����+ 01 !+ ��

� (��� ��>%!?	 $%�,� �� #� (�����>%!?	 S% #!:+ 
 ��,� �T
  �%���+ G�;+ #.

=�!BC1 `!�

 !� 2�� G�/ G�!7��� �'!T =�!B S% =��,H+DC�	!?+ ��!+ ���?1 
 b!T A (%P]� .

 �	<09999 : 	B:	;��# >�0 CD& 9/3	!0 �E�-A.

��  �!HC�:

2�� G�/ G��
� �%� 9
�< �� =� (	!D+!�� G��?1 (+ (HC� �1 ���"� 
 �!	:

R1 , R2 , R3 , R4
1k

Resistors

 ���� �
!,��� @�	 �1 e�� ��/ =�%� G��	 ���� �� ���� ��� �"' !:,%� ��proteus 9!4	� =��,� 
 0,� ��+

 0�8�	 9!K� $%� �� �T!B ���� ����� .��,�4+ �� �%� ��/:
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 #!;�<
�B !:,%� ��42�� G�/ G��� l%!?	 9!,��� 64,�.
 ��/ �� �� l%!?	 (+ =!�&?1 ��C+ 9!,��� 
� A ��

 9
� ��/ !�� �,�81 *�
!	� @�	 �� 
� �1 �,H% 2�� 01 (+ (�4/ 9!,��� 
� �1 @�	 ��%� �	� G���

 2�� �
!7�� !;	� ����� @�	 =�� 
 �/!+ �� 9!��:%� 9!,��� S% l%!?	 ��� ��/ 
 ���T 9!,��� S% l%!?	

l%!?	 (+ �7��D� #!1 G�:,M �� �P
�	� G��� ��.

 !;
!,��� e�� ��/ l%!?	 G��	 E�F�� �� �4� A9!,��� 6+!,� !+ (C+�� �� �?� ���+�)Generators ( G�/ ()���

 (,%&5 �� (� ��&'� ��	 $%� ���� �,�81 ������ �+!���+��� 01��B  .

 ��&'� ��	 $%�131��D
� e�� ��/ @�	�1 ��
�� #��+ A 9!,��� 64,� @�	�M �� 
 �,� �� �	!4��>M �� � $%����+�!��

 9!,��� 6+!,� (+ =��� �� !;	�DCA ���,��A 
 �8
!MClock��� G�!/� .

 64,� �1 0�i,� �+!� #!1�����!M $��H� #��+A ��1� 9!"�	� S��!?/ (�7T (+ 
 G��� Z!D�	� �� =� ���+� (� 28�'!�

 &��� !� ��,� 2��� S��� =� #
� �!4�% IJ� S��� =� #
� 2%!;	 �� 
 ���5 Z!D�	� o-CT� (+ !% 
 ��/ ^	�

 G�:,M !� ��)!?	 Y�properties ��	��� ��  ![ ��/ �!+ =� �%!1�����!M (+ 
 I	!��' 
 (,��� !+ (C+�� �� _ �?H� (�

rise time 
fall time 
 ... 9!,��� 64,� A��1�+ ���"� =!����� �!�	 !+ V�!,�� �/!+ ��K� �%� ��/ �� _-

G�:,Mproperties ��,� �� G�1!>� �� �8
!M 64,�:

@
�/ #��+ (�

� ���"� 64,� $%� ��(�'�5 �i	 �� 2

 �7T A 9!,���

2�� G�/ I
!M (,��� $�,L?15 2�� G�/ G��� ���� 2

.

 �� @
�/ =!��500���"� 
 (�	!r ����rise time  
fall time ��

 �+��+ 
 #
!8�10%� G��?	 Z!D�	� (�	!r
����.

 A  �
� lD+ ��duty cycle �� =� (� 2�� G�/ (����B50�T��

 (+ �� I	!��' ���"�  A  G�:,M lD+ $%�B� �� 2%!;	 �� 
 G��� ����

 G��D
�10 &��10%� G�%&5�+.
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;
!,��� e�� ��/ l%!?	 G��	 =� 
 0%��5 ���+ G�/ ()��� 9!K� ��T� ��+ (+ 9![ �%� g%�c (+ ��8%!+ (� 2�� !

 0�)!?	 �?.:

        (,%&5 S?� (+ ���+�Simulation Graph.A A &%�	 A ��T A 9!��:%� A *�
!	� &�
!	� ��!/ (�&�
!	� @�	 
 (%��'

 ...�� �!:%� �� ��B @�	 (+ ���,� 9!,��� l%!?	 G�:,M �����1 
 �/!+ �� S?� (+ IJ� ��)!?	 Z!D�	� �� �,,�

/� �5 G�!mouse $�/�� (�	 $�)!M 
Left button �!�	 ���� e�� ��/ �%��� �%!?� (� #� G���	� (+ ��C�8� S%

��,� 0�� ��)!?	 G�1!>� ��[��+ =� �� �� ��B �� ��% 6��
 �� ��C�8� $%� ���� (� �/!+ ��  !+ ��/ ��>%!?	 (�

0�,� G�1!>� �� ��B �i	 ���� 9!,��� ��/ =� �� 2��.

5� #
� �+ 28�'!���,� G�1!>� _!?�"�8� �� 9!,��� 64,� ��/ 2�� ���� �64,� =��!?	AS����!4�% !� G��?	 2���

��/ Z!D�	� IJ�
 ��C�8� #
��+ �� =�Drag & Drop��)!?	 ���� �� #� (C"	 e�� ��/ ��1��B �� (L	!,� 


?� (+ ���+� 28�'!� ��)!?	 (i[-� �� =� 9!,��� 6+!,� �� ��N Sprob=!%�< 
 `!�

 #!1

 ��,� #��P���-. �� G�5 =��!��?. =!?1 IJ� 
Drag & Drop #��+ ��prob!1 ��<���)!?	.

 �� �4���� e�� ��/ 0%��� �!�	 !� �!�
� �1!5 !�� �/!+ �� !;
!,��� e�� ��/ l%!?	 #��+ G�!� G�� S% �
� $%�

 !;
!,��� ) 9!,��� 
� 6?< 9!K� =��,H+ (+ ��0%���+ G�;+ #�� �
�T� �
� �� �%!+ 6���� $%� �� 0�,�4 (� ����,%� (+

��8� ��  !+ �� G�/ ��3 ��C�8� 0���� �� �H+Graph / Add Trace …  !% G�5 A V������B�i	���� #!1 G�5

�� ��/ (+ (�P1 
P2 
P3 
P4�	�/ �� (�'�5�i	�� G�:,M $%� �� ��&'� ��	 ������)!?	 Y%!� 
 �� IJ�

��8� g%�cGraph / Simulate Graph … ��)!?	 �!N� �� #�!� (�4/    &�
!	� . ��/ (� ��?	 ��1��B G�1!>�

 =
�+ ��[ !?/ G��D
� G�5 e��RUN��/ �� 0���� ���� =��?	.

 S?� (+ $?F ��Middle Button (+ W�+��mouse !;<�� ��/ #
� ��	��� ��zoom��,�.

 �	<010101010 :���� �� 9�	(�#� ��OscilloscopeOscilloscopeOscilloscopeOscilloscope �Signal GeneratorSignal GeneratorSignal GeneratorSignal Generator:

	!?1 ��	�� �� (� ��C �����	` 9!,��� 
 ��������� #!1���� l%!��� 
 28� 2;< #�
�F 
 ��  �!�8+ ��&+� 
�

�,/!+ �� ���	
���
� �P
proteus#�!8
�� �H��
 #!1 (	�?	 (+!>� _!4%�"� �� ��&+� 
� $%� 
 G��� I[ �� �!�	 $%�

2�� G��� ���� =��+�!� �!��B� �� 
 .(,%&5 �� 28�'!� !;	� (+ ������ #��+ S��!?/ (�7T Y� 2?� �� (�

 =��,. !+ 
 G�/ 6��
Virtual Instruments.��)!?	 G�!7��� �	� G�/ �'�H�.

 ��,� �� (i[-� 
�+
� ��/ �� (� ��C	!?1 9!,��� 
� #!;�<
�B

 �����	`� #!;%�
�
 (+9!	!A
B�T
A!;	� e�� ��/ l%!?	 2;<

�	� G�/.

 (+ !1�����	` 9!,��� �7,� �<
�BGND�T
 ����������,/!+ �� .
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 �� IMRUNG�/ #�!8
�� #!1 G�:,M ���� =��?	ٔ �!+ �%� ��/ g+!C� �����	` 9!,��� 
 ��������� (+ W�+��

 #!1 (	�?	 !+ ��
!7� a�1 =
�+ 
 ��[��+ !?/ 
 �	�/ �� ��	��� �� !;	� �H��
 
 ��
�� 2;< �� ��  �!?�i,�

��B �!�	���� #!;�<
�B G�1!>���)!?	 9!?.�.

o�����	` 9!,��� #!;�5U%
:

��H+��A���,�� #!;
!,��� @��	� �!:%� =!���

#� Gy�� (	��	� 
 �K�K�.

� G�/��3 #!;
!,��� @��	� ��
�� =!��� s�'

���8	!��' G�
���:0 ~ 12MHz.

��G�
��� �� ���P� #!;
!,��� ��
�� �%!	��

 `!�

:0 ~ 12Volt.

o��������� #!;�5U%
:

� (
!	!� 
� )CH1 
CH2. (

� ��C+ 9!	!� 
� #!;
!,��� l%!?	 =!���

 (?�� ���� =!�&?1Dual.

� ��� �� l%!?	 2��+!�X-Y .

� G�
���Volt/Div =�    :20v/div~2mv/div.

�G�
���Time/Div=�     :0.5µs/div ~ 200ms/div.

� ���� #��?. 
 �"'� #!1���� #!���� �� !;
!,��� �)!:+!< =!���X-Pos 
Y-Pos.

 �	<011111111  :�.�-ASchmitt trigger Schmitt trigger Schmitt trigger Schmitt trigger $%
 ��Op. Amp.Op. Amp.Op. Amp.Op. Amp..

��  �!HC�:

2�� G�/ G��
� �%� 9
�< �� =� (	!D+!�� G��?1 (+ (HC� �1 ���"� 
 �!	:

R3 , R4R1 , R27411N5229B
100Ω , 9K10K , 3.3K-V
ResistorsResistorsOperational AmplifireDiodes

@
�/ �� �4�A(,��� !+ ���,�� �� #�
�
 64,�_-K�10 I	!��' 
 2

KHz1��,%&5�+.

 ��8%!+ $?F ��Vcc > VD(on) + Vz�/!+.
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�� (� #���� b
�H� #!1���� �� ��% ��)!��' �� (i[-�  !+ G�,,���
��Schmitt trigger _ !?�[� (� �/!+ ��

�%� G��� ���B�+ =� (+ I
!M S�,�� #!;+!�� �� . �/!+ ��     0;' �+!� 
 G�!� �!�8+ ���� $%� ������P
 !:,%� ��

 =� ����?. G��	 ���� �� �?� ���� ���� ��+ #���� ��/ (+�/!+ V
!< !?/ #��+ ���
���� (� 0,.

 �!� @
�/ �� ��,� |�'Vi <Vf

����,%� �� �/!+op amp@!4/� (+

�+��+ �<
�B ���"� 
 (�'� 24K�:

Vo = Vz+VD(on)             
5=7/0 +3/4= 

 ���"� 2
![ $%� �� ��/ ��Vf 

 �+��+!+ 2��:744/2Vf = VR + (Vo-VR) × R2/(R1+R2) =

 �� ���"� $%�V1 0��!	 �� .  ![Vi�� ��V1 (:��	 �� 0�,� �� ��>�+op amp �<
�B 
 (�'� �7,� @!4/� (+

                                             !+ ��/ �� �+��+5t=7/0 t3/4tVo = -Vz-VD(on) =  2
![ $%� ��

���"�Vf!+ ��/ �� �+��+:263/0Vf = VR + (Vo-VR) × R2/(R1+R2) =  �� ���"� $%�V2 ��

 0��!	 .(� 0%�/ �� (<��� !:,%� ��V1 <V2#�
�
 l1!� !+ (�,%� �,H% $%� 
 2��Vi (+ =� ���"� =���� 


V2 ) (	V1 ( ���]� �<
�B �� !� (+ 2�HF
5 +0�,� �� ���M 2

.

V1V2

Vz+VD(on)

-Vz-VD(on)
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 �	<012121212  :DC Motor driver by L298DC Motor driver by L298DC Motor driver by L298DC Motor driver by L298.

��  �!HC�:

2�� G�/ G��
� �%� 9
�< �� =� (	!D+!�� G��?1 (+ (HC� �1 ���"� 
 �!	:

Logic stateR1 , R2MOTOR DC 1N4007L298
-10kt8t

ActiveResistorsActiveDiodesAnalog ICs

 #!1����� 9��,� 
 #���	� G�� #��+DC �� !� �� G��� �H� !:,%� �� !y�� ���� ��<
 #�!%� #!1����L298 �K�� (�

0,� G�!7��� �,�81 !,/� =� !+ S�	
���
� $���,;� $%� #!;�5U%
 �B�+ !+ (���� �� �P
IC�/ 0�1��B !,/�.

 ������L298;< V�!,� �!HC� �� �������� ����	� G�� 2#!1DC V�!,� �1� =!��< (+ (<�� !+ (� 2��

)�K���[19!	!� �1 �� �J��(��!� 67��� �� !1 G`
�M �� #�!�8+ �!�	 �	��� ��.$%�IC s�' ���� !+�%!	��� G��

#���	������ 
�DC 2;< 
� �1 ��CW 
CCW �&:� ����+ 0;	� 
�/!+ �� ���� ��.

$%� ��IC�
�
 
�2�� G�/ (�'�5�i	 �� ����� �1 #��+ �<
�B 
� 
 # (+ _!?�"�8� =��� �� �� =� #!;%�
�
 (�

 S% #!;�<
�Bmicro controller
!% G�,,� 2%�"� ���� S%sensor ��?	 ���� ���>� a�1 =
�+ ��

$?F�,	��� �� �K���[ &�	 =� #!;�<
�B `!�

 !�46�,,� 9!?.� ����� �1 (+ �� 2

� #!1����� #��+ (�4
� (

 G�!� �!+� S% #!1����� �,	!� S��� A�,	��� �� $�+ !?/ �!�	 g+!C�6 !�12�	�/ 0�i,� &�	 2

. #!1 (%!M1

 
15#!;�!	 !+ (�SensA
SensB =!%�< ('!F� G�,,� I[ #!1���� (+ !;	� 9!��� ��i,� (+ �	� G�/ ��3A

 ���T �� (� �	� G�/ G��� ����,� 6C� �� ���� _!H%�� 2�� !1����� �?�� �+!� (� (L	� �� l�+ �	!%�< ��4., �!�
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IC,�4	 �4��� !1����� 
, � . �� (� ����T �� $%���,� �T
 ���� $��� (+ �� !;	� ��,� �?	 G�!7��� (%!M 
�. (+ (<y��

(� 2�� #�
�F (��	 $%� #��+L298 G�,,� S,B �� _!?�[)Heat Sink (G�!7��� ��)!?	.

 #!1 (%!M6 
11 #!;�!	 !+ (�ENA 
ENB #!1 (%!M �	� G�/��3Enable�,/!+ ��    !1����� G�,,� 9!yH' !%

�,	��� �� (������!1 ��(i�
�1 ��on !%off�,,� �!:%� (+ �!�	 (� #����� �� ��>�+ 
PWM !1����� #��+ ��

�/!+ �� �	
� �� �!�+7��� ��. ���T!;	� �� G�! A��/ g+!C��� !;	�Pull up��,�.

 `!�

 �,	��� �� ��/ 6C� �	!;5!	 ����+ !;	� a�M 0�� =!%�< (� ����T �� 
 �,�81 �%!"
��!+ �.�	 !1�����

2

 �T �,� �[ �� ����H� ) (C+�� g4cV=L .di/dt ( �,,��!:%� . (+ �	��� �� �	!�� (+ n��H� `!�

 $%�

!1 (?�	 �!HC� A �'!�� ��%� �� G�!7��� !+ 2�� ��  ����� V�N� �� $%��+!,+ �	&+ V��� a�M 0�� !+ G�/ #�� #�

��� l1!� �� n��H� �r�� `!�

.

�� ��  !+ ����proteus IJ� 
 G��� 0��RUN ����?. G��	 !+ !� ��,�L298�%�/ !,/� ��>�+.

� (
!"� $%� 9y
� lD+ =!%!M (+ !:,%� �� VzB 0��� � ��/!+ G��+ �� �'!� �OP
 (
!"� $%� =�	��B�� (� ���
���� 


��!M ��&'� ��	 $%� #��5��' w��B�� !?/ �!�	 (+ #�
�[!� 0/!+ (�8	��� 0/!+ (�75��� ��B #�!% !+ (�4
� ����

��!�	 =�,�� 01 (� ��%� lD+ 
� �� �� (
!"� $%� #�[ !� �!:	� 9![���/!+ �� 01� (����D+ �� �H� �y
� l

G��� !� �� !+ (C+�� �� �%!1 G`
�M ��!���C+micro controller G��	 
 !1program �!� (�4/ ���� !;	� =���

proteus �� �y�� lD+ �� 
 01� ()��� �%!;
!K� ���%�:>	�� #!1 G`
�M V
!N �� �����
� =�&%&. !?/ 2��B

S�	
���
��'�H��� �4� !y�� 0,�=�A!1�!"�	� ��!�	 !+ (C+�� �� !?/ G�	�!� #!1�!;,>�M 
 �� $� #��+ (
!"� $%�

 !� 2�� �����B�+ #� G�!H
� s�' 2�y?1� 01!�+ ��B #!1 ���!� !% �!1!4�/� �� ��%� #!1 (D8	 �� 0	���+ . (?�!B��

 ��?��	0 � �/��c!D+ #!;�)!?,1��=!/ (	���8
� 
 !?/ (?1 =����5�&+2�
 (� ��B #!;4	��5 �H
!C� b�T ��

�%� G��?	 (
!"� $%� V
!C� V�� 0�?T�� 0,� �� �O�>� .

زاد��
	�� ����ن 
morteza_3tir61@yahoo.com “He conquers who endures.”

( Persius )


