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L L SW Bat. Bat. 





אאאא
אאאאאאא

 
 

- ١٢٥ - 

אאWאאאא
אLאאאאK

אאW
١K אא1.5DC VK
٢K FKE 
٣K אK

אאW
١K אאFKE

אאW
١K אאאאאW 
 


 

٢K אFאאאאEא
אאDC AF2.5 mAEא

אK 





אאאא
אאאאאאא

 
 

- ١٢٦ - 

אאאFאEא 

אא





o אאWאאאFאאאE 

o אאWאאא 

o אאWאא 

o אאאWאא



 
 
 
 

 














אאאא
אאאאאאא

 
 

- ١٢٧ - 

אאאאאאW


١K אאאFאEאאK 
٢K אאאאאא

אK 



אאאא
אאאאאאא

 
 

- ١٢٨ - 

 Resistor  א

  
 

אאאאאא
אאאאOhmRK 

אאאאא
אאאאאאK

1 Ohm 1 Ω 
1 K Ω 1000 Ohms = 1 K Ohm 
1 M Ω 1000000 Ohms = 1 M Ohm 

אאאאאאא
אאאאא

אKאאאKאא
אאאא

א،א
אאאאאW 

١K אא
٢K אא 
٣K אאFאE
٤K אאא

WאאResistor) REW 
אאאאא

אאאאאאK


אאאאא






אאאא
אאאאאאא

 
 

- ١٢٩ - 

 
   

 
Aluminum Housed  

 
FE  

Jumper (Zero Ohm)   
 

  
  

Carbon Comp  

 
א  

Low Ohm  

 
  

 א 
Ceramic Encased   

 
  

Network   

 
  

Film   

 
 א 

Power Film   

 
  

Foil   

 
  

Specialty   

 
  

Fusible   

 
  

Surface Mount   



אאאא
אאאאאאא

 
 

- ١٣٠ - 

 
א  

High Voltage   

 
 א 

Temp. Sensitive   

 
א  

High Ohm   

 
  

Wire wound   
: אא (Potentiometer or Variable Resistor  VR):

אא
א10KΩאאאא

10אKΩ(0 - 10KΩ)K 
אאאאא?אא?

אאאא
אאK

אא
4K7KΩ4.7 

500KKΩ500 
אאאW

 

אאאא 

 

אא א  

 

אאאא 
אאא

א  





אאאא
אאאאאאא

 
 

- ١٣١ - 

Wאאphotosensitive resistance
אאאאאא

אאאאא
FאFECdsEFאFECdseE،אF

אEאKאאאא
אאאאאא

אKאאא100v200v
300v אFאאE)  (wאאא30  אא

300אKאאא،
אאאאאאא

אא אאאKאא
אאאא.אאא

phototransistorאאא
אECאאWאא،אאא،א

אאא،אאK
אאא(remote control)Kאא

אאאאאאאא
אK




אW
אאאאא

אFx 1 -  x 10  -  x 100 – x 1k   E       



אאאא
אאאאאאא

 
 

- ١٣٢ - 

 

 
 



אאאא
אאאאאאא

 
 

- ١٣٣ - 

אאWאאאFאאאE
        ،،א א،،

א، ،א א:

 
א،אאא א، a، b ،א

،א ،،אא،אא
אא א،א،אא   

א، a ، b،א،אא،،
 ،،א،אאאאא 

א،a، bאאא، ،א،א
، אא

 
        אא،א א،אא،

،אא אאאKאאK

 

 



אאאא
אאאאאאא

 
 

- ١٣٤ - 

        ،،אאאאאא
א،אאא אא،אא؛א

،א ،אאא،אאא
א ،א0 ΩK

אLאאאK
אאW٢K

אאW
١K אאFאEK
٢K Test Board  K

אאW
١K אאאאW




 

٢K אאאאאאאאW
 
אאאאאאא

אאאFx10kohmEא
אאאאאאאא

אאאאאאאאFShortE

אא
אAC

א
אא

א
AC 



אאאא
אאאאאאא

 
 

- ١٣٥ - 

אאF∞EאאאאFOpen E
אאאK


FאאאאאאEאK

אאFE
אאFE



אאא
 

Fאאאאאאאאא،EאK
אאFE

אאFE


 
 
 
 
 

٣K אאאאאW 
    



אאאא
אאאאאאא

 
 

- ١٣٦ - 

A ~ BA ~ B

A ~ CA ~ C
B ~ CB ~ C

D ~ ED ~ E
∞A ~ D



T2 

∞A ~ E



T1 





אאאא
אאאאאאא

 
 

- ١٣٧ - 

אאWאאא
א א؟אאאאא

אKאאאאK

 





אאאא
אאאאאאא

 
 

- ١٣٨ - 

אאFEאאאאא
א?אאאאא?אאאא

אאאאא?א
אאאאאK

אFאEאאאW


א






Wאאא
אToleranceKאאא?אא?א

אא٥٪א١٠٪
٢٠٪FEאאאאאK

אאאא؟אW 
אWאאאW،،،

؟א 
אW100000 Ω10%90000110000 ΩK



אאאא
אאאאאאא

 
 

- ١٣٩ - 

אLאאאאאK
אאW

١K F٩EאאאאאK 

אאW
١K אאFKE 
٢K אFTest BoardKE 

אאW
١K אאK
٢K אאאא x 1kΩא

אF١EאאאאK 



א


א


אא
א

א
L

١
……….…….Ω


……….…….kΩ





٢
……….…….Ω


……….…….kΩ





٣
……….…….Ω


……….…….kΩ



٤
……….…….Ω


……….…….kΩ








אאאא
אאאאאאא

 
 

- ١٤٠ - 

א


אאא
L

٥
……….…….Ω


……….…….kΩ





٦
……….…….Ω


……….…….kΩ





٧
……….…….Ω


……….…….kΩ





٨
……….…….Ω


……….…….kΩ





٩
……….…….Ω


……….…….kΩ






א،אאאW

אא א
אאא

Ohm     ±   5 % 150 
Ohm     ±   5 % 3300 

KOhm     ±   10 % 56 
Ohm     ±   20 % 3 k 3 







אאאא
אאאאאאא
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אאWאא
אאאאאאא

אאK
אWאאRt = R3+R2+R1


אWאK

אאאאאאW


אWאאאא

אאאא
10אאא5Ωא

א 
 = 5 + 5 + 5 = Rt = R3+R2+R1  Ohms15 

א
אLאאאאאאאK


אאW

١K F٢Eאאאא 2200 ΩK 

אאW
١K אאFKE 
٢K אFTest BoardKE 
٣K K



אאאא
אאאאאאא

 
 

- ١٤٢ - 

אאW
١K אאאאאK 
٢K אאאאX1KΩא

אאאאאא
א 

K 
 Rالمقاومة אא

 
R1 = R2 

 
 


2200 Ω 





Rt


2200+  2200 .=.......... KΩ










אאאא
אאאאאאא

 
 

- ١٤٣ - 

אאאWאא


אאאאאאא
אאאאאאאK

אWאאאאאK



 

אWא1/Rt=1/R3 + 1/R2 + 1/R1




אאאאא10Vא
א٣א٥אא 

=1/5 + 1/5 + 1/50.2 +0.2 + 0.2 = 0.6 Ohms
אWאאאK











אאאא
אאאאאאא

 
 

- ١٤٤ - 

א
אLאאאאאאאK


אאW

١K F٣Eאאאא 470 KΩK 


אאW

١K אאFKE 
٢K אFTest BoardKE 
٣K K


אאW

١K אאאאאאK 
٢K אאאאX1KΩא

אאאאאאאK 



אאאא
אאאאאאא

 
 

- ١٤٥ - 


 




Rالمقاومة  
א

א

 
 
 

R1= R3= R2 
 




KΩ470

  

 
 


Rt

 
 

=1/470+1/470+1/470 

 

........... KΩ 

 

 





אאאא
אאאאאאא

 
 

- ١٤٦ - 


א 

אאאאאא
אא،אאFEאאא

אאאא،
אאFאאE

א


١אאAC ~אא
٢אא
٣אאאא
٤אאאא
٥אאאא
٦אאא
٧אאא
٨אא
٩אא


אאאא،

א????אאא
אK










אאאא
אאאאאאא

 
 

- ١٤٧ - 

א 

א 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

אאאFEאאאא
אאאK

אאFאE 

א



א








١אאAC ~אא
٢אא
٣אאאא
٤אאאא

٥אאאא

٦אאא
٧אאא
٨אא
٩אא



אאא،אא
א????אאאK 



 

 

 

 אאא
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹] 

אאאא 

א 

אא 

٣







א



א














אאאא
אאאאאא
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אא
אאW

אאאאאאאK
אאאאW

o אאאאאאא
א 

o אאאאK
o אאאאאא 

o אאK 
o אאK 
o אאK 
o אאאK 
o אאK 
o אאK 
o אאאאאK 
o אאאאאK 
o אאאאK 
o אאאאK 
o אאאK 
o אאאאאאאאK 

 :٩٠Kאאא

אאW
١K אאאאK
٢K אאאK
٣K אאK
٤K אאK
٥K אאאאאFאKE



אאאא
אאאאאא

 
 

- ١٤٩ - 

אא

אאאKאאא
אאאאאאאאK   

אאא 

אאא
אאאאאא

אK

 אאאאאאאא
K

 

 

 

 



אאאא
אאאאאא
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א١  
Component Symbols (1) 

   

אאאא   א אא  

  

 
Fixed Resistor 

  

 
Potentiometer  

 
Variable Resistor 

  

א 
LDR 

  

א 
NTC 

 
 

א 
PTC 

 
 

 
Non-Polarized 

Capacitor 

 
 

 
Polarized Capacitor 



אאאא
אאאאאא
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אאאא   א אא  

  
 

Variable Capacitor 

  
 

Fixed Coil 

 
 

 
Variable Coil 

 
 

 
Transformer With 

Magnetic Core 

  

 
Relay 

  

 
Relay 

 
 

א 
Diode 

  
א 

Zener Diode 

 
 

א 
LED 

  

אאא 
Varactor 



אאאא
אאאאאא

 
 

- ١٥٢ - 

אאאא   א אא  

 
 

א 
(א) 

 
 

 
SCR 

  

  
Triac 

  

אא 
NPN (Transistor) 
א א 
PNP א

א 
P-type (UJT) א

א 
N-type א

אא  N-Channel 
(FET) א

אא  
P-Channel א

 
(א) 

Photo Transistor NPN

 
 



אאאא
אאאאאא

 
 

- ١٥٣ - 

 

א٢  
Component Symbols (2) 

 
אאאא   א אא  

  

א 
Buffer א 

Inverter (NOT) א
AND (2-input) א
NAND (2-input) 

א 
OR (2-input) א 
NOR (2-input) 
אאא 

Integrated Circuits 
(IC) 

  

אאא 
7-Segment LED 

Display 

 

  



אאאא
אאאאאא

 
 

- ١٥٤ - 

אאאא   א אא  

 
 

 
Loud Speaker  

  

 
Earphone  

  

 
Microphone  

  

 
Measuring 
Instrument  

  

  
Volt-Meter  

  

 
Amper-Meter  

  

J  
LAMP  

 
 

 
Switch 

 

 

  



אאאא
אאאאאא

 
 

- ١٥٥ - 

אאאא   א 


 אא

 

 
Switch  

  

 
Battery  

  

 
Power Supply  

 
 

 
Solar Cell  

  

 
Fuse  

  

א
Bar Antenna  



אאאא
אאאאאא

 
 

- ١٥٦ - 

  

Jא  
Antenna (Aerial)  

    

 

 
Earth  

    
 

 
Chassis  

 





אאאא
אאאאאא

 
 

- ١٥٧ - 

א Capacitor or Condenser 

אאאאKאW 

אW



   

   


אא: 

١K K 
٢K אאא
٣K אאאאאK


אאאאאKא

אאא
אאKאאאא

אK
 



אאאא
אאאאאא

 
 

- ١٥٨ - 

 
 

 

 אאאאאKא
אאאאאאאאאK

 
 

אאאאאאאאא 
אאאאאאא, א،א،

א

















אאאא
אאאאאא

 
 

- ١٥٩ - 

א א 


אCאאFARAD 
אאאאאאW



µFMicro 
Farad 

6-
10

F
 

nFNano 
Farad9-

10
F

 

pFPico 
Farad 

12-
10F

 
 
 

אאאאW 
אאPico Farad

W102=1000pF 
W100000pF= 100nF= 0.1µf

 
 

אאא Plastic Film Type  

אאאKאאאא
אאK

١JאWאאאאאnאאא

٢JאWאVאאV 

٣JאWאW 





אאאא
אאאאאא

 
 

- ١٦٠ - 

א א 

%20 M 

%10 K 

%5 J 

%2.5 H 

1 pF 
א 

  

F 


 
 

אW

 
 

אאW

 



אאאא
אאאאאא

 
 

- ١٦١ - 

 
 

אאאא
אאW 

אאאKאאא2א
א100א3א1000א

אאאאKK٪10אM٪20

אאאאאאאK

WאW474K63؟א

א4747אK

אא4א10000א47x10000Z470000
אFא0,47אEK

אאאאKא٪10

א63אKאאאאאZ63



אאאא
אאאאאא

 
 

- ١٦٢ - 

אא                                                       Ceramic Disk Type 


א אאא،א،א،א،

א א (uF, nF, pF) אאא
א pF א אאא

א אא pF  

אאאאאאא
אאW

    

  



אאאא
אאאאאא

 
 

- ١٦٣ - 





                            

                            
אאאK؟א

אאאאא
0.10.47אK

אאאאא
473א471000 ×א47א

אאאאאאK 



אאאא
אאאאאא

 
 

- ١٦٤ - 



א

אאFאWE 

 אאאאאא
אW


 

 
 
 
 



אאאא
אאאאאא

 
 

- ١٦٥ - 

אאFאWE
 אאאאאאא

א W




 
 

אW
אאאאא

אF x 10Eאאאאא
אאא

אאאFx  1kE
אK

 



אאאא
אאאאאא

 
 

- ١٦٦ - 

א
 

אLאאאK
אאW

٢K F٦EאאאK 

אאW
٤K אאFKE 
٥K אFTest BoardKE 


אאW

١. אא 

٢. אאאאאK 
 
 

LאאW
١K אאא  1 Mohm אK
٢K אאאאאK
٣K אא∞،אא

אK 

אאא




  

 



אאאא
אאאאאא

 
 

- ١٦٧ - 

LאFאWE
א 1 Mohmא،אאKאא

אאאאא،אאא
א∞Kאא

אאK
אאא





  














אאאא
אאאאאא

 
 

- ١٦٨ - 

א
אאאאאאאא

אאאאא
אK 

 
אאאאאW

 אאאא) Low Pass Filter(אאאאא
אאאאאK

 אאאא)High Pass FilterEאאאאא
אאאאאK

אאאא )Band Pass FilterEאא
אאאאK

אאא
 אאאאW

١K אאאאאאK 


٢K אאאאאK

אאאאאאא
אאאאאKאא

אאאאאK 





אאאא
אאאאאא

 
 

- ١٦٩ - 

٣K אאא
אKאאאא

K 


א 

אאאאאא
אאאKאא

אאאאאK
 

אאFRC filterE
אאאאFLow Pass FilterE

אאאאאאKאאא
אא אאאא

אאKאאאאא
אאאאK


FאאLאאאEאאא 



אאאא
אאאאאא

 
 

- ١٧٠ - 

 
אאאא)High Pass Filter (

אאאאאאKאאאא
א אאאא

אאKאאא
אאאK


FאאLאאאEאאאW

 
 

אאאא )Band Pass Filter(
 אאאאאאאאאא

אאאאא
K



אאאא
אאאאאא

 
 

- ١٧١ - 


FאאLאאאEאאאW




א)Cut off Frequency(

אאא אאאאאא
אאאאאאK

אאW
אZ١FL٢   E

Z١٤١٥٩}٣
Zא

Zאא 



אאאא
אאאאאא

 
 

- ١٧٢ - 

אא
אאאאF

KEאאאK
אאאKאW


אאאא)HENRY(K

 CoilsTypesאא
אא

WאW
אאאאאאאW

١K אאW
אאאאאאאFאEאאא

אK

 

 وملف ذ
 قلب هوائي

٢. אW 

אאאאאאאא
אאא،א10K

אאאאאאאאא
אאאאאאאאאאאא

אאאאKאאא
אאאאאKאאאאאא

אאאאא



אאאא
אאאאאא

 
 

- ١٧٣ - 


٣K אאW

אאאאא
אאאא،א

K


٤K אאW

אאא،אא
אאאאאאK

אא

 





אאאא
אאאאאא

 
 

- ١٧٤ - 

WאאW
Wאא

אאאאאאא،אאא20
20K

אאאאאאK
אאW
אאאאאאאאאאאא

אA M465K
אאאאאאאאK

אאW
אאאאאא2א،א

אאKאאאאאאאK
אאאאאא

אאאאאאאאאאא
אאאK

אW

     
 

 



אאאא
אאאאאא

 
 

- ١٧٥ - 

אאאאW
אאאא

אאאאאא
אK

אאאאאאאאא
אאאאאאאא

אאאK


 

  

 

אאאא
א 

  
אא

אא 
  

אאאאW
אאאאא

אאאאאאאאאK




אאאא
אאאאאא

 
 

- ١٧٦ - 

אCoils
אW

אformer
W

١K אאK
٢K א،אא

אferriteK
٣K אאאא

א،אאK 
 




W
אא
אאאאא

אאK  

W
א

אאK
אאאאא

אאK
   

 



אאאא
אאאאאא

 
 

- ١٧٧ - 

אאאW
،אאאאאאא

אאאאאא
אאאאאאאאאא

אאא?אאאK?אא
אWאאK


אאאאW

אאאFאE FאKEאJ3^10K



אאאאW

١JאK
٢JאK
٣JאאK

אK
 אW
١JאאK
٢JאK
٣JK







אאאא
אאאאאא

 
 

- ١٧٨ - 




אאא
 





אא

א




אא  



אאאא
אאאאאא

 
 

- ١٧٩ - 

אא Diode FאאE
אא

אW
אFאאEאא،

אאאאFE،
אאFEא

אאאאאK
אאאאאאאא٦٥}٠

K
א،אאKאאFPEא

،אאאאאFNEאא
،אאאFEאא، 

אאאא





אאאא

אאאK
אאW



אאאא
אאאאאא

 
 

- ١٨٠ - 

 


אאאאאא


אאאאאאא

 ,W1N4004, 1N914אאא
1N4733

אאאא
אאא

אאאאאאFLogic Circuits.(
אאא)LEDKE

אאאאW
אאאאאאא

אאאאאKFאאאE


אאא
אאאאאא

אא)Zener(אאא)LED.(

אGe DiodeW



אאאא
אאאאאא

 
 

- ١٨١ - 

אאאא א
אאא،Kאא

אאאאאBridgeFPower Diode  4001N1Eא
אאאK

 

א Se Diode: 
אאאאא

אאא،K
א) ZENER ( 

  אאD.C  אא
אאאאא،א

אאאא،אאאא??
אאאאאאK

אאאאאKא
אאאK

אאאאאאאאאא
אKאאאאא

אאאאאאא
אאKאא

אK



אאאא
אאאאאא

 
 

- ١٨٢ - 


אאאZener Voltage Regulator:

אאאאאא א   ODC
אRאאאא،א

אאאאאK




אאLight Emitting Diode (LED)W
אאאL.E.DאKא

אאאאאאאא
אאא

א אKא 6801
אאLED





אאאאאאאאא

אאאאאאKא
אאאאאK       



אאאא
אאאאאא

 
 

- ١٨٣ - 

      א450 
      אFE555  
      אFE590
      אFE625 
      א655
      אFאEאא900
      אFאEאא930  

אאאאא  
      א




אאPhoto Diode:
אאPN

אK

  

 

 אאאא،אאא
אאאאאאאא،א

אאאאK
אאא



אאאא
אאאאאא

 
 

- ١٨٤ - 




אאVaractor Diode: 
אאאאאאאK

אאאאאK
אW

אא،אאא
אאPא،NK

אאאא א
אא،א אאאK




אאאW

General 
Diode 

Zener 
Diode

Tunnel 
Diode 

Schotky 
Diode 

Varactor 
Diode 

Gun 
Diode

Light 
Emitting 

Diode 
LED 

Photo 
Diode

Photo 
Diode

        

 


א 


א 






 
 


 


 



אאאא
אאאאאא
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אאW
אא א،אא

אאKאאאאאא
אW

אאW
J  אאאאא

אא،אאא0.7א
0.3אאK

אאW
J  אאאאאא

אאאא.


אא

אאWאא.. 
A - א 
B - א 

 אאWא 
A - אאא 



אאאא
אאאאאא
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B - א Tuninig 
E - אאא Tunnel 
P - א 
Q - אאא LED 
T - א Rectifier 
X - א 
Y - אא 
Z - א 

אאא
אאאא،אZener 

אאLED. 
אאאאאAnalog Voltmeter

١K אאאאא
אאאFx 10 KE

٢K אאאאאאא
אאK

٣K אאאאFאאא
אאEאK 

٤K אאאאK
٥K אאאאFOpenEא

אאאFShortKE



אא 

١K אאאאא
2000 ΩK



אאאא
אאאאאא
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٢K אKאא
אW 

  
אאאאאאW

 אא אא א אאא   

א אא אא 

אא
 

אא אא 

א 
אF

א 600 ΩE 
אא 

א אא אFא600 ΩE 
 





אאאא
אאאאאא
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אאאאאDigital Voltmeter 
١K אאאאאK
٢K אKאא

אK 
אאאאאאW 

 אא אא א אא א 

א אא אא 

אא
 

אא אא 

א 
אF
א600 ΩE 

אא 

א אא 
אF
א600 ΩE 

 
אאא

אאא
אאאKאאא

אאW 

 
١K אאאKאאא

אK
٢K 1000000 א ΩאFא

אKE 



אאאא
אאאאאא
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٣K אאKאאאא0.6
אKאאאאא 

אאאאא
אאאאא
אאאא1.52.5K

אאאאאאאאא
אאKא160050

600אKאאאאאא
אאאKאאאאאאKא

אK

 

אW
אאאאFx 10EW

١K אאאאאEHFאא
אאאא 

FאEאאאFאKE




אאאא
אאאאאא
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אאאאאFJEא
א

אאא
אFאאEאאא

FאEאK


 






אאאא
אאאאאא
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אאFאאאE
אLאאאאK

אאW
١K F٢EK
٢K F٢EK
٣K F٢EK 

אאL
١K א
٢K אאFKE 

אאW
١K א1 Mohm 
٢K אאא(A)אאא(B)

אK
٣K אאא(A)אאא(B)

אK
٤K אאאאW 

 
A،

B 
A،

B 
 

K ohmK ohmD1 
K ohmK ohmD2 
K ohmK ohmZD1 
K ohmK ohmZD2 
K ohmK ohmLED1 
K ohmK ohmLED2 





אאאא
אאאאאא
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אא Transistors 
 


א?

א،אאאאא،אא
אK
אאאאאאאאאאא

אאFאאE
FאאE

אאW


١K אFCollectorECW אאאא

،אאא)reverse(אK
٢K אFBaseEBW אאאא

)forward (،א)reverse(אK



אאאא
אאאאאא
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٣K אFאEFEmitterEEWאאאא
FאאEאאPNPאאאNPNא
)forward(אK 

אאאW
אאאW
١. אאאPNP: 

אאאPNPאאP אN 
אאאPNP.


אאאPNP

٢K אאאNPN:
אאאNPNאאNאP

אאאNPN.


אאאNPN

אאאK
אאאאא

אKאאאא)NPN(
)PNP(אאאאאW


אאאאא؟אאKא

אאאאK



אאאא
אאאאאא
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אאW
אאאא

א


אאW

אאאאא
אאאFאאKEא

אאאאאFאאKE 

אאW

א
 


א 


 

אאW
אאאאאאאאא

W
אאWאאBaseאא .

אאWאאאאאאK
אאWאאBaseאא

אאאאאא،אאאK



אאאא
אאאאאא

 
 

- ١٩٥ - 

 
 

אאTransistor Connection Types





אאאאאאאאא
אאאאאא،אאK



١K אאCommon Base:
אאאEmitter and Base،א

א א Base and Collector אBaseא
אאא،אCommon Base.




אאאאCommon Collector 

٢K אFאEאCommon Emitter:
אאאEmitter and Base،אאא

Base and EmitterאEmitterא،אא
אאCommon EmitterK



אאאא
אאאאאא
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אאאאCommon Emitter 
 

٣K אאCommon Collector:
אאאCollector and Baseאא،

אBase and EmitterאCollector،אא
אאאCommon CollectorK



 

אאאאCommon Collector 

אאאW
١K אBase אאאא. Emitter א 

CollectorK 
٢K  א  Emitter   א   א    א

א Base     א א  א א  א 
Emitterא Collector אאK 

٣K אא Emitter-Base  Forward אא 
א Collector-Base  Reverse. 

٤K אEmitterאאאא،אא
 FאאE،PNP  א  א  Emitter א  

NPN אאא EmitterK 



אאאא
אאאאאא
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אאאFאאE אא NPN

אאאא 
Kאאאאאאא

אאאאW

 
אאאNPN

PNP.אאאאאאאאא
אK


W

١K אאאאאאא
K

٢K אאאאאאאא
אאאאאאאא

אK



אאאא
אאאאאא
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אאאאאאא
אאאא

אאאאאKאאא
אאאא

אאאאאאKאא
אאK
אאאאאא

אאאאאKא
אאאאK

אאא
אאאאאא

אW
١K אאאא
٢K אאאא 

אאאאאNPN 
אאאK

אאאW
١K אאאא
٢K אאאא 

אאאאאPNP 
אאFאEא



אאאא
אאאאאא
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אא UJT 

 אאאאאא: 
١K אאאאא Base1  Base2 

EHFאאFJEאאK،א
אאא. 

٢K אFJE Emitter אEHFאא Emitter  
Base1، א Emitter  Base2 אאא

. 
٣K אאFJE EmitterKEHFאאFJEאא 

 Emitter  Base1، א Emitter  Base2 אא
א.





אאאא
אאאאאא

 
 

- ٢٠٠ - 

 אאW
٢KKKKKKKKKKKKKKא
SKKKKKKKKKKKKKKKKאK

A~D....... ABאPNPK CDא .NPN
  A CKKKKKKKאK
  D B KKKKKKאK

אאאאאאאK
אאאW2אSאKא

אאאאW
WSC19232 

אאCאאא אא
א א 

א 
אא 

PNP small 
power general 

purpose 
A 

א  PNP power B 

א 
אא 

NPN small 
power general 

purpose 
C 

א  NPN power D 

  P-channel 
FET J 

 N-channel 
FET K 

  אאWאאא.. 
A - א 
B - א 



אאאא
אאאאאא
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 אאW.. 
C - אJא 
D - אJא 
F - אJא 
L - אJא 

אא
אאW

אאFx 10 Eאא
אאאאאאאא

אאאא
אאאאאאאאאPNP 

אK






אאאא
אאאאאא
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אLאאא

אאL
١K F٤EאאK 

אאאL
٢K אK
٣K אאFKE 

אאL
١K אאאאK
٢K א1 M ohmK 
٣K אאאW 




~E 
~C

~C
~E

~B
~C

~B
~E

~C
~B

~E 
~B



 KΩ KΩ KΩ KΩ KΩ KΩ TR1 
 KΩ KΩ KΩ KΩ KΩ KΩ TR2 
 KΩ KΩ KΩ KΩ KΩ KΩ TR3 
 KΩ KΩ KΩ KΩ KΩ KΩ TR4 





אאאא
אאאאאא
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א
אאFA،Kא،GEK

אאFאE א
אאKא )ON()OFF(

אאאאK 
 אאW

SCR    ١ 

TRIAC  ٢ 

DIAC  ٣
אW

)SCR(
 SCRאאאאאאK

 

 
אאאSCRאא

אKאאאK 
אSCRאא٢٥٠٠٠

אK
 אSCRאאאאא،א

،אSCRאאאא
KאאאאאK

אW
אאאאאא

אא،אאאא،אאא



אאאא
אאאאאא
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אאאאאא،א
،אאאאאאא

אאאאא
אאאW


אאאFSCREאא

١K אאאאאא
אK 

٢K אאאאאאאאא
אK 

٣K אאאאא
אאאK 

٤K אאאאאא
אאאK 

אאאאא
אF١E،אאאאF٢KE



אאאא
אאאאאא
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F١EFSCRE


F٢Eאאאא


אא

Wאאאאאא
١K אאR X 100K 
٢K אאאK 
٣K אאאא،F∞KE 
٤K אאאFאEאא

FאKE 
٥K אאא،אאאאK 



אאאא
אאאאאא
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٦K אאאא،אאאאא
אאאאK 

אאאאאאאאK





אאאא
אאאאאא
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א)TRIAC(
 אאאאאFאT1Eאאא

FאT2EאאGK

 
 

 
אאאSCRאאKאא

אאאאSCRאא
SCRאKאאאאSCRא

אSCRאK אאאאא
אאאKאאK




אאאא



אאאא
אאאאאא
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אא
אאאאאאFE

אאאאאFW
١K אאR X 100K 
٢K אאאFT1EK 
٣K אאאFT2Eאאא

 Kא
٤K א،אאאאא

אF50 ΩKE 
٥K א،אאאאאאK 
٦K FT2, T1 ET1 אאT2،אא

אא،אאאאא
אאאK 


א) Diac (אא

אאאאSCR אא
אאא Gate א

،FPNPE،אא
T1،T2א،אאא

אFKE
P P

N   


אאאא
אאאאK

אאSCR אאאאK



אאאא
אאאאאא

 
 

- ٢٠٩ - 

אאW
אאאאאאאא

אאאW
١K אאR X 100K 
٢K אאFא

FאEאאא
אאאאאK 


אאאאאאאא

אאאאאאW
١K אאאאW 


٢K אאאK
٣K אאא،אאא

אאK



אאאא
אאאאאא
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א Relay    
אא א

W

 
  

א
אאאא

 
אאאאאאא

אאאאאאא
؟


אאאאאא

אאאאאאאאאK 
 אK



אאאא
אאאאאא
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אא
אאW

אא Kאאאא
אKאא
אאK 


א אאWFEFKE

אאאאאאא
אאאא،אאאאאא

אאאאאאאאK







אאאא
אאאאאא
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אא
 אאאאאKא

א
 אאW

١K אאאאאאא)SPST( 
 אאאאFאEאאאאK


٢K אאאאא)SPDT( 

 אאאאFאE
אאאאאאK


٣K אאאאא)DPST(

 אאאאאאK


٤K אא)DPDT(

 אאאאאK





אאאא
אאאאאא
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אאאאאא
 אאאאאא

אאKאאאאאאK
؟אא

אFאEאאא
אאאאאאאאא

אאKאאאאא
Kאאאאא







אאאא
אאאאאא
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אאא)IC(
INTEGRATED CIRCUITS 


אאאW

אאא
אאאאאאאאאאK

 

אאאאW
١K אK
٢K אאאאאאאK
٣K אאK
٤K אK
٥K אK 
٦K אK 
٧K אאאאK 


אאאW

١K אאא،אאא٨٠٣٠
אאאאאK 

٢K אאאאאאאאא
אאאאאK 

٣K אאאK
 



אאאא
אאאאאא
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אאאאאW
١K אאאאאאא١٥~٢٥א
٢K אאאאא 


٣K אאאא
٤K אאאא
٥K אאאאאאאK 


 

אFWאE
١K CX٢cx804
٢K    HA1377                              HA 
٣K LC7351                    LC.LB.LA 
٤K TDA         TCA.TBA.TDA.TA  

 
אאאW

אאאאאאאא
אאאK

אאאאW
١K אאshort
٢K אאopen circuit
٣K אאK 



אאאא
אאאאאא
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אW
אאאאאK

١K אאא


٢K אא



٣K 

 
 

אאW
אאאאאאא

אאאאאאאאK


אאW
،א،אאאאאא

،אאא
אאאאW



אאאא
אאאאאא
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אאאW
אאאW

١K Linear 
٢K Digital 

١K אאא
 

אאאא
אאK


אאW

אאאאאאאא
אאאאאא555אאK

 

אW
١K אאא
٢K א
٣K אאא


אאאW555אאאK
واة            السبعينات بداية   في 555 المؤقت   شريحة تقديم   تم دى مصممي وه  وهي من أشهر الشرائح المفضلة ل

ات        استخدامهاالإلكترونيات حيث يمكن     ر من التطبيق ا  ويرمز .   في الكثي اً    له ا  NE555 تجاري وفر   آم  تت
 Wא555אMC1455. تحت الرمز 



אאאא
אאאאאא
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אW

 א אא א 
אאאא  Ground  1 

אאא
א Trigger  2 

א Output  3 

אאא
 

Reset  4 א 

אא
אא Control Voltage  5 א 

אא
א

א٢אL٣٢L٣
אK  

Threshold 6 א 

-- Discharge  7 

אאאא
٥١٥  

Supply Voltage  8 א 





אאאא
אאאאאא
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אא555א
א٥٥٥אאאFאאmonostableEא
אFאastableKE

אאאא)monostable:(
א555אאאאאאK

 

 

אאאF٣אEאאא
א٢אא

אFאאKEאאאFאאE
אK   

Wאאאא٤F
אKE ؟אאאאא

KאאאW
אFZE١}١x אxא

אאאK
אאFastableWEא555אאאא. 



אאאא
אאאאאא
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אא٢٦אא

KאאאאאKאא
אאאK

אאאאFfrequencyE
אא١٢אאאK

א 555
אאאא555א

אאאאK


אא555אאK

אאאאאK

 

אאאא555K



אאאא
אאאאאא
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٢K אאא


אאאאאאא
אאאאאאאK

אאW
אאאאאאאK

: 
١K אTTLK 
٢K אMOSאאאK 
٣K אCMOSאאאK
 

אאאאאאV 10K



אאאא
אאאאאא
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אא
אאאFOperational AmplifiersEאאאא

אאאאאאKא
אKאא

אאK 
אW

 
אאאKK

אאאFJEאאאFHKEא
אאFPolarityEאKאאא

אא،אאא
،א
א١٢،؟אא

אK

 


אW
אאW

אWאאאא
K



אאאא
אאאאאא
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אWאאא אK  

٧٤١א
אא741FOP AMP 741( 

אאK 





אW

 א  אאאאא
א  אKאW  


אאZאFאאא–אאאE

אFGainEאאFfeedbackE،א
אאאאא

אאאKאאK
אאW

אZאאF٢LEאF١E
אאאאאK

א
אאאאאW



אאאא
אאאאאא
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W
 .אאאא

 
 

אZJF٢L١E
א٣אאW

٣FZ١×٢FLE١H٢E
אאאאאK

 
  

W

 
אZ١FH٢L١E

אא)Comparator:(
Kאאאאא

אאאW

 
Kאאא٢א١אא



אאאא
אאאאאא
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אא١א٢אאאK
אאאא

אאFSumming AmplifierWE


אאאאאאאW

אאאאK
אאZJF١H٢E

אא؟א
אאאאאK

Wאאאאא
אKאאK

אא)Difference Amplifier:(

 
אאאאאאאW

אK
אאFZ٢J١E



אאאא
אאאאאא
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Wאא١٢אא
 KאאKא

 

אאא
 

١K אW
אאאא

 
 

٢K FאאWE
אאאא




٣K אא






אאאא
אאאאאא
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אא


אLאאK
אאL

١K F٢KE
אאL

١K אאFKE
אאL

١K אאאK 



٢K א10א k ohm. 
٣K ،אאאאFEא

א،א8א ohm K 
٤K אא،אאאאאאK 




٥K אאK 


 



אאאא
אאאאאא
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  א A 
  א B 


٦K ،אאא1א ohm K
٧K אאאאאK



אאאא
אאאאאא
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א 
אאאאא

،אאאאFEאא
א،אאאא

אאFאאE
א


١אא
٢א
٣אא
٤אאא
٥אא

אאאא،
א????אאא

אK




אאאא
אאאאאא
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א 

א 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

אאאFEאאאא
אאאK

אאFאE 

א



א








١אא
٢א
٣אא
٤אאא

٥אא

٦אא

אאא،אא
א????אאאK 





אא
אאאא

אא
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אאW
١K אphp.index/net.nowah.www://http

٢K nooraא
א

com.nooraelectronics.www://http

٣K אא
א

MEl/Behoth/data/Mokatel/com.moqatel.www://http
htm.2-1_1Mokatel/Kahrba/12miah

٤K אא
א

/com.arab4c.www://http

٥K אא
٦K אא
٧K אאא

אאאAC 
אאאאאא

١٤٢٠
٨K אאאאאאא

١٤٢٢
٩K אאאאא

א
אאאאאא

١٤٢١

١٠K אאאאאאאא
١٤٢١



אא
אאאא

א

 
 

 

א
א

אאWאאאאאKKKKKKK١
o אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١
o אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٢
o אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٢
o אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٢
o אאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKK ٣
o אאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٦
o אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٨
o אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٨
o אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٨
o אאאאאאKKKKKKKKKKKKKKKKKKKKKKKKK ٩
o אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٨
o אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٩
o אאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٢٣
o אאאKKKKKKKKKKKKKKKKK٢٥
o אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٢٦
o אאWKKKKKKKKKKKKKKKKKKK٢٧
o אאWKKKKKKKKKKKKKKKKKKKK٢٨
o אKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٢٩
o אאWKKKKKKKKKKKKKKKKKKKKKKKKKKK٣٠
o אאWTKKKKKKKKKKKKKKKKKKKKKKKKKKK٣٢
o אאWאKKKKKKKKKKKKKKKKKKKKKKKKKK ٣٤
o אאאWKKKKKKKKKKKKKKKKKKKKKKKKKK ٣٧
o אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٣٨
o אאWKKKKKKKKKKKKKKKKKKKKKKKKKK٣٩
o אאKKKKKKKKKKKKKKKKKKKKKKK٤٠
o אאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٤١



אא
אאאא

א

 
 

 

o אאWאאאאKKKKKKKKKKKKKKKKKKKK٤٢
o אאWE KKKKKK٤٤
o אאWFKKKKKK٤٦
o אאאWאאאKKKKKKKKKKKK٤٨
o אאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٥٠
o אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٥١
o אאWאאאאאFאEKK٥٢
o אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٥٢
o אאאאאFאE)AVO(KKKKKKKKKKKKKKK٥٣
o אאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKK٥٥
o אאאאKKKKKKKKKKKKKKKKK٥٧
o אאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٥٧
o אאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٥٨
o אאאאאאאKKKKKKKKKKKKKKKKKKKKK٦٣
o אFאאEKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٧٢
o אאא)Test Board(   KKKKKKKKKKKKKKKKKKKKKKKK٧٣
o אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٧٤
o אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٧٦
o אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٧٦
o KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٧٨
o אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٨٠

אאאFאEאא AC ~ Vא
אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

٨٣

o אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٨٥
o אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٨٦
o אאWאא AC ~ V אאאKKKKKKKKK٩٦
o אאWאאKKKKKKKKKKKK٩٧

אאאFאEאאאאKKKK٩٩



אא
אאאא

א

 
 

 

o אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٠١
o אאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٠٤
o אאWאאDCאאKKKKKKKKK١٠٨
o אאWאאDCאאKKKKKKKKK١١١
o אאWDC  אF٠١٢EKKKKKKKKKKKKKKKK١١٣

אאאFאEאאאKKKKKK١١٦
o אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١١٨
o אאWאאאאKKKKKKKKKKKKKKKKKKKKKKKKKKK١٢٤

אאאFאEאאאKKKKK١٢٥
o אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٢٧
o אאWאאאFאאאKKKKKKKKKKKKKE١٣٢
o אאWאאאKKKKKKKKKKKKKKKKKKKKKKKKK١٣٦
o אאWאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٤٠
o אאאWאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٤٢
o אאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٤٥
o אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٤٦
o אאWאאKKKKKKKKKKKKKKK ١٤٧
o אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٤٧
o אאKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٤٨
o אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٥٦
o אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٦٧
o אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٧١
o אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٧٧
o אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٢٠٩
o אאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٢١٣
o אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٢٢١
o אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٢٢٦
o אאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٢٢٨



אא
אאאא

א

 
 

 

o אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٢٢٩
o אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٢٢٤































אאאאאא 
אאFאEא

GOTEVOT appreciates the financial support provided by BAE SYSTEMS        
 

 

 


