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Î66�<� �66E�¹Ï@�tא�Y66qKC<א��g66א��h66��M66�¹K?&א���Z66D�tא�f66��k66���Y66�@��M�W���M�¹א&66
ME�¹Ï@�tא �������i6E��¥K6E��¥¹Y6��W6C
�f6qj��KD�W6���kא���M�¹K<&א�KD�K��²Y<�¹��KC��	א�u�

h66
�g�66��O66E� ���YoאW66א��א�¥K�66��f66£א��א�¥K66E¹א���£j66D#א�gE66��k66��g@��K66D?�Y�א��66
k��Î�<�¹�ME�¹Ï@�t¹¶ אtא��W�j��§K?�¹�¥KE¹א���WD#א�.��i���  

W�W!�³Y� M�¹K?&א�MBE� 

1  M?�Y� §KE?א� 

2 �K�jA<� M�¹K?&א�kA
 

1 M?�Y� §KE?א� 

¶W���� ¶¹tא�ap¹�kA
�ÏE�j�tא�א¹�ÏEBE�A&א�KDE�  

 



2 - �K�jA<� M�¹K?&א�kA
 

M?�Y:א� M�£K<א· א��k�¹ ����f6����Y6
K���K6D�BE��M6�¹K?&א�kA
��j�@��·j@� 100 ¹א�א¹¶ 
200 K OHM 

M?�Y� ·אj�tא 

h
��¥K�
 A����������.6<��g6�¥�f6�1�M6?A��f6���K6?A��[6ì�¹א�a6�¥א�h6��M�j@��M�jA���K?  

·j@��kC��Yëא�Yëא�KDא�jא��M�¹K?��u�B� 220 OE� �k�K¹א���£K�tא�f�,�µ¹tא�·jAא�
���f6�,�a6א�Yא��·j6A¹א��¥K>qtא�£W
�O�K¹א���א�Y7<א� �������6.��M6E�tא��¥j86¹א��K6:%א�M��6�

�K?A$א� �

 
 



 
 

M?�Y� ¶K�¥tא 

k�¹ �������j6�@��·j6@��M6?�Y:א��¸X6��k6�¹�M?E�Wא���ZD�t¹א�f�K�j&א�k��M�W���א�:M?�Y�א&
u�� Z�¥¹�.B�¥�¹א�¶K�¥א�·j@��Kא���K�K� R f��  

1 - 221 �kC<�¹٢٢٠¶¹א�� �
2 - 223 �kC<�¹٢٢٠٠٠�ºא�א¹¶�א¹¶٢٢�jAE��� �

3 - 3R9 �kC<�¹٣,٩��k6���£j�j��א�X�K��MBE?א��¸X�¹�¶¹א�٣٣١٠�6.�� ����¥K6@א���W6
K�
�e�X�� �
KD�Y�¤ 

� �
� �



� �
�K�¹K?&א�fEqj��³Y�  

1 - éאjא�� 
�RT º¹K א��ME�K�j@�¹·�א&?M�¹K�א�@M�KD�MEA�אé¹t��a��Wא�M� אº�א·� � �

RT = R1 + R2 + R3� �
º¦אjא��� �

 
 א��Wא�M��a�א��Wא�M�¹א�M�KDC��a�א�M�KDC אº�א·

 
 א&?�K�¹K א�jא­

W�j� �������¥אY$K6�Ð=���k6¹א���MEoj96¹א���Ð=�6&¹א�M6��Kא���f6����K�¹K?&א�h���Ð���א­jא� 
....Íא� �



 
 

 
 



4 - cA&א 

iEA
�dA:� (( COIL OR INDUCTOR ))Z�Y�K��i�Z�Y�¹ (( L )) 

 
 

�j��cA&א.<��£W
�h
��¥K�
 �����.6<��¸K6"א�k6��M6�j>A��µ¹Z<��.<��fqj��h���K>Aא��h�
¶jA<��·j@��·א�Læ�fqj&א�אX�¹ ���������אX6��a6:?��M�K�6�¹�c6Aא��¸K6"¹א�i6�K>��£W6
¹�i6
j�

Y�H��fא�j<א��¸X��f�¹�eA���k��f�K<�א$O��cABA א&fqj�א¹�א� �
KB� ·K��א¤א�k���cA&א�iEA
�²j>A&א�LA?א��M�E���O$א�cA�è��L6A?א��Î�<E��LA��·¹W��
KC� i� אjÓא���<

cABA��O$א�f�K<� (( INDUCTANCE )) 

�k6A
�cA&א��¥W?��j��O$א ���������¥K6&א�¥K6Eא���¸K6"א�[�K6<��f@76��K6D�K¹א���M6�K:א��h�Z6à
�j?א��kB���k¹א���iAא�W� ��ºY6CÓא�kB�6���W�j��§K?�¹�ME� (( א�Wא�>M�א�@ME�YD�א�>@

((H 
 



�Kא�W� א&cA א	�

�W¶�א&����Ð�6��k��¸Y�@��cA ��������M6¹א¦א��gE6<Cא���k6��M6E�YD@¹א��M6E�¹Ï@�tא�Yo¹אW6א��h6�
KDE���j�Y��Ð=א��א�££Ïא� �������k6א���WoK86&א�k6�¹�k6�YD@א��¥K6E�A��M��K86&א�eE�j�¥KÓ¹א
¸X��g¹א��K?�t�KD�Y
�g�E	 �tj3א�³u�tא�kA
��K?E�:א��(( 

 TRANSFORMERS )) WD#א��¹<^�a�¥�k��¶W�����kא��� �

 
 

M�¹K<&א��K���M?�Y� �K>ABA� 

�YoאWא��k��Y8C
�ºא �����M6�¹K<&א�·j6@��·א�«Ï76��¶¹א�·j�K6�¹�¶¹א�·j�K?��a9è�ME�¹Ï@�tא
Y8C<A��M�j�
K6CEA��� א3�.<�6��·K6��e�X��¶¹tא��W�j��M	K?������f6�K<��.6��M6�u
�£K6æא�

O$¹¶ אt¹א� �
  �k�א&>M�¹K�א$�ME�ªY>� XL cA&�א·

XL = 2 * ~ * F * L OHM 
 



~ = 22/7 �«�MBE?א��)ºK� ) 
F 

££Ïא�� �
L  

cABA��O$א�f�K<� 

cA&�MEA@א��M�j<&א�·j@�¹ .<�  
ZL  
k<E�Ïא�¥Z#א�º¹K���)a�Y& XL + a�Y� r) 

OE� r �A��MEAא�Wא��M�¹K?&א�k�eA cA&א�iC��­jC8&א 

MBD��M�j�A� אW�  

ÏE�j�tK��cA&א�§KE��WC
 ��K6<���k�¹�MEAא�£�M�¥K:��i��j�tא�·t�e�¤¹Y>q�K��Y?��¸W 
££Ïא��א·�ºא�YB����¥KE� ·j@��M?�K��º¹K�Y>q�^�j<��K�¹��k�א&>M�£K�א�� XL ��ºjA�6�

Y>q� �
éאjא���k���K>A&א�fEqj� º¦אj¹א�� 


KDEA� jאf�K<�é�א&�K>A��k�א����K>A&א�>^��א·�KB���K�K�¹א��jא¦º��MA�K<�א&?M�¹K��k�א$
�א&£j�j��k�א&?[>� �K�¹K��j£�אj�tא· �

�Z#א�a���K?Aא��éא ¶£K?א� 

c�@&א 

iEA
�dA:� (( CAPACITOR )) 

Z�Y�K��i��Z�Y�¹ (( C )) 



 
 

Y:¹א��gא��h��c�@&א�Î�<� �coK�jא��h��£W<��¶j?��iא��OE��ME�¹Ï@�tא��YoאWא��YqKC

f66����Y�H66&¹א�M66BD&א �¥K66E��tא�Y66o¹£א�k66��M�¥K766&א�M66�K:א��h�Z66à�א�¥K66
u��gE66<Cא��
WD#א��K���£KE:qt¹א .............Íא� �

éאj��Î�<99% ¹א� ZD�tא��jE
�h�KD��	�ME�¹Ï@�tא�� c�@&א 

c�@&א�·j@���K- ؟؟ 

h��.�j��h��c�@&א�·j@�� ��K6@E&א�³¥jא��א�jÓא�f���M�¦K
��£K��KBDCE��f8>��MAqj���£K�
eEא�Y��אÍ.... א� �

c�@&א�­j��·j@�¹ M�¦K<א���£K&א�­j��j�  



 
 

c�@&א�M<	 (( CAPACITANCE )) 

 
�����aE:��6��k6א����KC�( F ) א·�`>�6ç��K6D�§K6?�¹���W6�j�א�<K6¥א£����� �k6��M6EB�א�76

M�Y��f���iB���·K��t¹א�א£¥K>�K��c�@��\E�K��K<��¹ ��£א¥K6>א��h���ZÝ�[E?��f���Ð��
f�� (( UF . NF . PF )) OE� ·א � �

 
UF  

 �Yא£ ¹Y@E� = 1\ 1000000��Yא£ =

 
NF  
 
 
 



 �Yא£ j�K� = 1\ 1000000000��Yא£ =

 
PF = £אY��j@E� = 1\ 1000000000000 £אY� 

M�¹K<&א��K���M?�Y� �K>�@BA� 

 
  µjä�א��>M�אé�אKB� ¶¹�K�Y�¤��k�א&�K>A�Læ�א·

 
 &@�k� c�א&>M�¹K�א��>ªY>� XC M�j�א·

XC = 1/ 2 * ~ * F * C 
~ = 22\7 = �«�MBE?א��)�ºK ) 
F� �

= ££Ïא�  
C 

= M<	 c�@&א 

·j@�¹ .<��c�@&�MEA@א��M�¹K<&א ZC 

ZC = �k<E�Ïא��¥Z#א�)a�Y� XC + a�Y� R ) 

MBD��M�j�A� אW�� �
c�@&א�§KE��WC
 ����M6�KD�tK��éא�£j6<��g6��MCE<��MBE��éא�i����Y
H&א�א·�W �ÏE�j�tK�

WC��Wא�M�א�?§KE��Y��¥KE��h�א� ��Y�א�ºY�X�¹א�·t�c�@&א�NC�
�j�u��MEAא�Wא��M�¥K:�
)�K��WC
¹ �éK��K�¹�¥KEא���¥¹Y��c�j��MEAא�Wא��M�¥K:א���WD��º¹K���WDÝ�c�@&א�h�

Y
H&א�£K
 i<p¹�d�K	�éא� �
KCpj
�j�¹ YB�� �k�א&>M�£K�א%MqK��M�¹K<&K�א��>M�j� W�א·��>M�¹K�א&@�c��k�א��KE¥�א&

cA&א�[@
�j�¹�M�KD�tK��º¹K��� �



éאjא���k���K>�@&א�fEqj� º¦אj¹א��� �
�K>�@&א�f�K<� �����éאj��K6���K�K�
@]��>MA�K�א&?M�¹K�¹א&c6A��k6�א6$�º¦אj¹א���éאjא���k�
i�K��L�ç [@<¹א��º¦אj�� �

MBE��W�W!�ME>E� c�@&א 

1 - §KE?א��M?�Y�  

M�Wא��kD�C+�c�@&א�M<	�[E?���ZDא��א³j	tא�k��·tא�YD� ��X6��hB�6א��M8E�¥�k�¹�e�
�Wא¶�אj�t�א j�K�t�h�¹��W�Y�א·�	K��M,W?א��M?�Y:A��Ð7��h� ���²j6	¹�éא�f6	Y��KD�Y<�

Äא�·¤K��KD�Y7��¶jא�� �
2 - c�@&א�kA
�M�K�@א� i�>� 

K�YD

h@�¹�W�W�א�³Y��W�j� ³Y���u� 

1 - WD#¹א�M<�
kA�א&@�c�א���j�@��·j@��·א �Y
K�� 

2 - M�¹K?&א�f���·אjא��iEA
�·j@��·¹א אcA& 

3 - u���iEA
��j�@��·j@��·א ( 336 , 105 , 102 , 104 ....Íא ) 

¥K>qא�£W
�O�K¹א���£W
�.B�¥�µ¹א�X�K��M?�Y:א���X��k�¹ u��336 

 �j@E��Yא£ 33000000

kA
�g�?�¹ 1000000 éא�µj�C� ¹Y@E�  

MBE?א��·j@�� 33 £אY��¹Y@E�  

�K>�@&א��jE
�YD
  א

1 - �koZ��M<	�W?��))h
�f?� �£W3א�MBE?א� (( 

2 - �kA��M<	�W?��))Y>q�éא�M<� )) �f8�א�

3 - �.�jAא��.��MEAא�£�MA>��fB<��))�¥j
 (( 



 
 
 
 

 
6 - ¸K�
�א&�uqj א �

�g�אé�� �h�א&>²¹Y�א·?C��£�אj&אMEAEqjא���OE��h��.B�  

1 - fEqjא����WE��£אj� ) MAqj� (� �
�W�W$א�f��−�§K�Cא��−�¶jEC�j�tא�−M9>א�� ........Íא 

2 - MAqj��Ð��£אj� ) M�¦K
(� �
L7%א�f�� - �eE�	u−א���²Z%א�............Íא� �



�¥K���א�Z>��KE�j�jC@��K���Z>�¹�V�¥Kא���f@
��Ð���j:��k��h@� �£אj&א�N>7א����k6א��
¸X�¹�M�¦K
�Ð�¹�MAqj��Ð��£אj��k�¹��uqj&א�¸K�

KDEA�א�dA:� ����£j6�j��N6�K��£אj&א

f���MAB<����Ð��h@�  

) ·j@AE��66�K·�אd�K66%�א�ºX66�אW66�¹��X66̧�� )א�66	¹ �µK66�Yא��k66���¥K66�#א��£K66&א  

���̂ 6<��M�K6p¹א��£K6&א�f@
�k��ÐE=א���kA
�WB�
6�kB���� ¹א��:Y�jא�ºX���W�א��k6א���א£j6&א
Loאj7א�  

£W
א�K�¹Ï@�t�¤א��א�7�MC� ¹��K<��h�א&>²¹Y�א·�אº���£K��·j@���M�£K<��KE�YD�אº�א·�
���K6�j�¹Îא��£W6
�º¹K����£K&א�א�j��µj��¥¹W��kא���M��K�¤א��א�76�MC�א&M6��j�¹א��k6���� א�
Loאj7א��_Aè�k@��gA<א��¥¹£�k�K��KC�¹�א�j���K9א��kB�� ����Y6א����K6�¹Ï@א��M��¤א���6

�£K<�&א��£K&K�������£K6��K�W6C
�P�6CE��aEC86א���M6EAB
��KCא��M ����·א�ºא��KC���W6�W�	M��K6�א�76
kB���e�X��k�¹��K�j�¹Îא��h��Yא���KDE���K�¹Ï@�tא (( N - TYPE )) 

 
WC
¹ P�CE��aEC8א���MEAB
��KCא��M�£K<�&א��£K&K��fא���K�¹Ï@א��M�� �A_�א�j7אLo�¤א���

��������tא�א·�ºא��KC�
K�WC���£K���W�W��M��j�א�7������������k6�¹��K6�j�¹Îא��h6��f6א��K6DE���K6�¹Ï@
e�X� kB�� (( P - TYPE )) 

 
¸X�¹ ����������K6�j@&א�k�K6��K6DEA
�kC�C6	�k6א���M6E?E?$א�³u6:�tא�M6:?��k6���W�W#א�א£j&א 

M��W$א 

7 - W�j&א 

k?��N�¥K� _�j=א��k��KCA�£�KCא��·K7
�ºj��u<��ZE�Ïא��M��� gD&¹א 

h
�KCBA@א� M��K�
�KD�¹א·����(( N - TYPE )) M א&K£��א�KCq�ME>E�¹��K�¹Ï@�tא 
MC��א&M��j ¤א��א�7�MC�א��M��K�א��Y��h�א��K�j�¹Î�¤א��א�7 �

N = NEGATIVE 



�£K&א�¹א· M��j&א (( P - TYPE )) �K�¹Ï@�tא�M��� M��K� א�f��h�¤א��א�7�MC�א�
M��j&א�MC� א��K�j�¹Î�¤א��א�7

P = POSITIVE 
) aא�¥ �
 ) K¸�א&�uqjא#�Z�א��d�K�א

§ : �£K��h���Z��¥אjÝ�M��K	��£K��h���Z��KC<p¹�j���Wç�א¤K� ؟؟�M��j� 

§ : µK8�tא�K�WC
��W��kא���M?:CBA���Wç�א¤K� ؟؟ 

M?:C&א�¸X� ���M6��j&א��K6�j�¹Î�K��J6A��h,tא�K�W���K�W6�¹ �����K6�¹Ï@�tK��J6A��Y�6�tא
M��K��M��j�K7C�¹��M?:C���W�W��.�א&K£��א�@·¹Ï�	L�K�� K�W�tK��a����j� �¶j?E��f�א�
M��K��¹�kB א��KE�YD��M�£K<���ºא�MC�
�·¹W��·j@��M?:C&א�¸X�¹�M��j&א��£K&¹א  

M?:C&א M�¦K<א¹ א� INSULATING LAYER ¹א THE BARRIER 

�§�:�Wç�א¤K� ؟؟�MEoKCא���MAqjא��¸X��k��¥KE��K�¥Y��j� 

1 - M�K��k� k�K�tא�fEqjא��� �
FORWARD BIASED 


KDEA�אj�t£ אº�א·�dA:C	�kא���M��j&א��£K&)) א A (( M�¥K:א���L�j+�KDAqj���£K&א�¹ 
£j�K@א��KDEA
�dA:C	�kא���M��K��L�K�א��:(( k )) M�¥K א���KDAqj���K6Cא��K<�� ��.�¥K6


M>A���a�W�א�K6�¹Ï@�t�א&�£j6�j��� �WC<�e�¤����M�¤K א·�א�7��KC�א&�MD�K7����Y�KC�¹א&
��Y�@�M�¥K:א���L�K	�k� �K�¹Ï@�tא��k6���£j�j&א ������M6�¦K<א��M6?:C&א�j6ä�M��K�א&K6£��א�6

�£j�j&א��K�j�¹Î¹א� �Y�@��L�j��k� ��������£K6&א�k6���£j6�j&א��K6�j�¹Îא��a�W6��M6�¥K:א��
M?:C&א�jä�M��j&א �M�¦K<א� éא�L�j&א�h�¥¹Y&א�h��¥KEא���h@B���k���M?:C&א�¸X��f?�� 

L�K� א�

��M�j�A�MBD אW� 

·¹Ï@�tא éא�L�K��´Y��h�א��� L�j&א 



¥KEא�� éא�L�j&א�h��´Y��� L�K� א�

WD#א ·j@AE�
M��h�א�jC8&א�MAqjא��k�¥KEא���¥¹Y&�k�K@0,6 א� N�j�  

WD#א ¶jE�K�Ð#א�h��M
jC8&א�MAqjא��k�¥KEא���¥¹Y&�k�K@0,3 א� N�j�  

2 - M�K��k� k� REVERSE BIASED א��fEqj�א�>@


KDEA�אj�t£ אº�א·�dA:C	�kא���M��j&א��£K&)) א A (( M�¥K:א���L�K���KDAqj����£K6&א�¹ 
£j�K@א��KDEA
�dA:C	�kא���M��K�"�X6�� �WC<�e6�¤���KDAqj�L�j+�א��:(( k )) M�¥K א�

א&K6£��א&M6��j��� א&�£j6�j��k6���א��K6�j�¹Î� �K�¹Ï@�t�א&�£j�j���Y�@��k�	L�K�א��:M�¥Kא
�������£j6�j&א��K6�j�¹Î¹א��M6�¦K<א��M6?:C&א�h6
�W6E<� ��Y6�@����L6�j��k6� ����X6"�M6�¥K:א��

M�¦K<א��M?:C&א�h
�WE<��M��K���@Î6��X6¸�א&M6?:C���k6����� א�K�¹Ï@�t�א&�£j�j��k�א&K£��א�
�M�¦K
�M?:C��U�8��Ð�� אW��kA
�¥Z<�� KDE��¥¹Y&א¥KEא���a�¥�WC
�h@� ��M6BE��éא�WD#א

WD#א�אX��kB��¹�¥¹Y&א�k��¥KEא���אW���MCE<�  

¥KED�tא�WD� ¹א BREAKDOWN VOLTAGE 

Mqu%א� �

W�j&א  

k� fEqjא�� ¥Y,�k�K�tא ¥KE� 

k�¹ ¥Y,�t�k��¥�KE א��fEqj�א�>@ �

W�j&א�§KE��M?�Y� 

k��KCBD� Z#א�אX�h�Yא��M�Y<��� 

 
1 - M?�Y� W�j&א�§KE� 



2 - iא�Y�א�W�W! 

g���h� �ZDא���ZÝ�¶Kא���¶K&tא�W<��tא�gD&א��Z#א�אX��´א£¥א §KE?א���¥j8א��h� ME�tא�
ºW8��U9�� 

1 - M�K��k� £j�tא�kA
�j�tא�h��Yëtא�²Y:א��ap¹ 

j�tא µK�EæWא��−−−−−−−�א��−−−−−Y��k:<�� 

j�tא  j�K�t−−−−א�−−−−−�א��−−−Y��k:<�t 

k��MEAא�Wא��M�¥K:א���ap¹�`�t .��K$א 

2 - M�K��k� £j�K@א��kA
�j�tא�h��Yëtא�²Y:א��ap¹ 

j�tא µK�EæWא��−−−−−−−�א��−−−−−Y��k:<�t� 
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