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الطبعة الثالثة













���' �\.Jl.Ja�\ 

( Types Of Alternating Waveforms) �-.,l.l:iAll ��JAll e\,li 1-1 
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4Jm•'I �_,.JI �_J �_Ju:i.a w�__,.J J�i �� JiA;l ( 1-1 ) �I-� �i

( Triangular Wave) �I.J ( Square Wave) �yJI.J ( Sinusoidal Wave ) 
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Sine Wave 
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(1 )jjc. (Multimeter) (..).Ill.foll j.l,u.Q J4-::-- - 1 

. ( 1 ) jjc. y .J\..ri.J\ .Jl.jill .ll __,.J �.Joli 4-:i.) - 2 

(1 )jjc. ( Function Generator ) 4..11.lll .llyi j4-7', -3 

.( 1 ) jjc. �_; �)l..ii.J �.J.JiS.11 w\.Jjl ¼h -4 

.( 1 ) jjc. (Oscilloscope) o)....si)tl �I.J j4-7', -5 
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: Filters ��JA,11 3-1 

wl).�l �J 4-l)G.. .J.Jy.1� � wbJ_y w\:� wl) .. S.''j � �JJiS.ll .Jil.JJ uc, ;;.J� 

..>.u..ul �J w'll....::i:i'll � � ;;� �l wW_yJl.J . .J.Jy.11 UA '-5...P-l wlJJ_y ..::..ilj 
1 .... I......J • •• 11 • > - :-:-:11 .::.ii Lll • .. 

1 .... I......J • • -11 .::.ii Ll'll- � . JC _ra Y.P (.)-l:1__,............ .J , F J � . JC _ra .J , 

(Low Pass Filter) (LPF) ts,bl.J JJ_y )yJ �y -1

(High Pass Filter ) (HPF) JWI JJ_jill )yJ �y -Y

(Band Pass Filter) (BPF) wbJ_jill UA �..?- )y) �y -w 

(Band Stop Filter ) (BSF) wlJJ _fall UA � ..?- � .J � y -..:'...l

(Low Pass Filter) LPF : ubl-.,31 JJjil\ )JA! e;JaJA 1-3-1 

I� j� ,(l-7 -1) JS-.:;J\ � Ll u....:i_JA (LC oyb) �_J w.1i lJ-"I �y.11 I� u-.A

�J �I Jj _;.:i lJ-"I J,!\tl wlJJ _;.:ill JS .J:l_JA'.i � � y.11 J-.:i.J �I Jj y � Jj y _;:&JI 
. ( y 7-1 ) �I, b'i �I JJ_y UA �'ii wlJJ_jill تلاشي  

Al 

L ��· I �,;W 
i-----, 

STOP 

Vo 

( LC) ts,bl.J JJ_y )yJ �y ( 7-1 ) �I 

� c..jJYJ (l 8- 1) �I b'l ,(RC o.Jib) �J �JLS..a UA �y ;;_Jib�� �J 

.( y 8-1) �I b'i ,�WI wbJ_jill )yj �J 4..lfoll wbJ_jill )yH i.tl\j.J �_;..JI 
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1 R J, = 2nRC
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: (High Pass Filter) HPF �WI �IJJjlll .JI.JAl �.JA 2-3-1

jj _;.:i UA � 'ii wbJ _jtll � .J� (1 -9- 1) �I h "1 uLi _, � UA � _yo-11 I� ufo

�.J,h uSJ-., .(Y-9-1) �� �__yi LAS �I JJ_ji UA Jj"}I wlJJ_jill J�I �-' �I 
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Active Filters �\.t.ill ���I 4-1 

.lJc. __, . � _yJI 1! _y,. � _;.b � � j Y.'-__, ?� � � �I __,ll wbj _jiJI ) y 'j � _yJI ;; yb � 

jj _;.:i � wbj _;.:ill J.S � (!_JjJI � _J-9 � J�I � w � � � __,tiaS J-=- � 
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�__,_jiS.ll _}iW �_.)A 0£, O_J� _JA_J Jl,,,.ill �_yJI ?� r_s__,WI ll� L}'I �_J . �I 
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rl�� JW ��1__, jj_ji )yl �_.)A uc- O_J� ( 13-1) �� �__,.JI ¥.J.JiS.l�I oyb.ll 

.(Operational Amplifier) OP w'.µI fa
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. ( Amplitude Modulation) AM tl...i:i"il � -1 

(Frequency Modulation) FM jj_jil\ � -2 

. ( Phase Modulation ) PM .J__,.bll � -3 

amplitude modulation 

I  - _ I. Y"" y,,a(41.iWI 4-:i.  - _ 
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¼,.__,.JI jj_ji �� c4 (wl..a__,l...JI o) . ..&}-��\ ¼,.__,.JI) jj_jil\ :i.<,a,io ¼,.__,.JI� wl� � 
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UA t�\ \� l'"�.J- (5-2) �I .s9 �.JA LiS (Amplitude Modulated Signal) 

o�I_J �jWI_J �__,.bl\ w4,__,.JI � �1:�11 � tl-:iiJI w� UA �j,J\ � �\
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�.Jl...i:i em w\..a__,l...JI o.JLll c) .1:a.:i.)lj �\ UA 
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تعرف تضمين السعة بأنھا العملية التي يتم خلالھا
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� ��.J ( Pulse Width Modulation ) PWM w�I u,:.:iy:. � �l _} 

( T ) 4.J1ci •• 11 o.l.o.11 • .<-: • . .J �t.:i �\ • .<-: 1 • .a (PTM) �\ • • • • ' • 6 'ii, y u..,..... � � . . u..,..... '"(r.f' _J • (..),4 .J � u , 

. ( 3-3 )���.,-.i� LiS �t.:iw�I�( Ts) u,ci)I.J ,o� 
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Ts 

( Saw Tooth) LliWI • \.l....i\ � 1- �6..l\ \�L �\ • • • ' o Ll\ ..u1 ' •.< • • .J u r..s- ? . .  �.JC� .J , ,Yu--:: 

.( 4 - 3 ) �\ .1:i..:a..)! 'Ll.Jti.J\ ?\��.J wl..i�\ o.JLl} e:.ci 

r'\ sign_al __ --; 
+

- \.....) v.,,11ia 

I\ I\ A / 
Comparator Pulse Width

/ V V V __ __, Modulated 
carrier 

ctL,bJI �I ui>.r � 

o�I) w)!�)!\ wl__,J§ � wLi�I J.ill ( PWM ) �I u,:.:i_;.c � ?�

. ��\ �__)-Ul � o�I AJ9J' �.J:l ( 5-3) �\ ,J,cJ\ �} UuiyJI o_J.ill\ � 
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