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 
 

 ،אאא،א
W، 

 אאאאאאאאא
אא،אאאאאא

אאאא
אאאאאאא

KאאאWאא 
 א   א אא  א     

،אאאאא
אאא،א

א א אא א אא ،אא
אאאאא

،אאאאאאאא
אאא،אא

Kא 

 ? א א א EF  ??
א  א אאא אא   א ?

אKאאאאא 
 אאאאאא

א،אאאא
،אאאאKאא 

 אאא؛א
Kא 
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א 
 

א א
Wאאאאא٣ א 

אאאאאאאאאWא. ٥ 
אאאאאWאEאאF ٢٥ 

אאFWא.٢٨ 

אאאWא ٣٣ 

אאWא ٣٧ 

אאWא ٤٢ 

אאאאאאW ٤٨ 

אאWאא ٤٩ 

אאאFאאאאאWE ٥٣ 

אאאW ٥٦ 

אאWא ٦١ 

אאWא ٦٦ 

אאאW ٧١ 

Wאאאאא ٧٦ 

אאאWאא ٧٧ 

אאא ٨٥ 

 
  
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 
 

   

אאאא  

אא 
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 
Wאאאאאא 

 
 א א Wאא אאא،

Kאאאאאא
Kאאא 

 
אאאW 

١K אKא 

٢K אאאK 

٣K אKאאא 

٤K אKאא 

٥K אאאKא 

٦K אKאא 

٧K אאKא 

٨K אKאאא 

٩K אKאאא 

 
 

 �
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 
אא 

אאאאאאאא 
 

אאW 
١K אאאאאאא

אאא(Datasheet)K 
٢K אאאאK 

אאאאW 
١K אאDiode 
٢K אThyristorK 
٣K אאTransistorK 
٤K אFwww.datasheet.comEK 
٥K K 

אW 
אאאאא

  א א א א אא א  
אאK١٠אא،

אא   א א א     K
אאאאK 

 א א א א   א  
 Kאאאאאא א

 א  א  א א   Kא  
אאKא 

א،
אא،אאאאאאאא 

 
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 
 Kאאא

K 
 אאא Data Sheet Headline Information      

 Kא אאאאא א א
 א  א (Device Technology)Kא א  

Kאאאאאאאא 
אאאאAbsolute Maximum Ratings 

אאא א אאא
אאKא
אאאאאאאא،א

אאK 
 אאאאאא 

Thermal Performance Maximum Ratings 

  ،  א   אא א א   
WאאאKאאאא 

١ J  א א Maximum Power Dissipation (PD): 
   א א    א א  

 א אא   א(25°C) ،Kא א 
Kאא 

٢ J א   א אMaximum Junction Temperature 

Tj,maxWאאאאאאא
 Kא  א   א   א 

אאאאאאK 

٣ J אא א Thermal Resistance Rthjc W אא א 
אאאאKאאאא 

 
 



EFא 
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٤ J  אא א  (Heat Sinking)   א

אאאאאאK 

 
 אאאאElectrical  Maximum Ratings 

אאאאאאאא
Kא 

١ JאאWאאאאא 
Diode Maximum Peak Repetitive Reverse Voltage 

א(VRRM)אאאאא
Kאאאאאא 

٢ Jאאאא 
 Diode Maximum Peak Working Reverse Voltage  

א(VRWM)אאאאאא
KאאאאאאKאא 

٣ JאאאאאW 
Diode Maximum DC Reverse Blocking Voltage                                  

        א(VR)א،אאאאא
Kאא 

٤ JאאאאDiode Average Forward Current 
אא(Io)אאאאאא

Kא 
٥ Jאאאאא 

Diode Maximum Peak Repetitive Surge Current 
 א(IFRM) Kאאאאא 

 
 
 
 



EFא 
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 
٦ JאאאאאW  

Diode Maximum Non-repetitive Surge Current 
א(IFSM)אאאא١٠٠

،אאאאא
Kאא 
 Kאאאאאא 
אאאאא

 א א   ،   א  א א
KאאKא

אKאאאאאא 
Wאאא 

אאאאאא
אאאאKאאאאא

Kא 
١ J אאאאWDiode instantaneous forward voltage 

א(VF)אאאאאאא
אKKאאאאא 

٢ J אאאאאW 

Diode maximum instantaneous reverse current  
 א (IR) א אאא   K א א

   א   ، א   25Co,125Co
  א א  אא  א    א

K 

٣ J Wאא 

 ،א  א   א א א א   
  ،   א א א א I-V

אא،אא 



EFא 
 

אאאא 
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 
،אאאאאאKא

אאאאא(case)אKא
   Kא א א   א   אא

אאאאKאא 
 

אא 
١ J אאאאא

אKאא 

٢ J  א א א  א א א אא  א
،אאאאא،

אאאKWאאא 

 www.datasheet.com 
 www.datasheet4u.com 

٣ J א     א ،EאF א 
Kא 

٤ J אאאאאF١ J١KE 

٥ J אאF١ J١Eאא
EאאFאK 

٦ J  א  א א    F١ J١E 
F١א J١KE 

٧ J א אאא    ،Eא  א F אא
 אKאא

٨ J אאאKאא 

٩ J Kאאא 

 
 
 



EFא 
 

אאאא 
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 
 

 
EF EF 

F١ J١אאאE 
 

F١ J١E 
EF EF א 

R =             Ω R =             Ω א 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



EFא 
 

אאאא 
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١ J א،אאא 

 



 

E 
 

Fא
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



 

אאאא



 

E 
 

Fא
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

 

אאאא





E 
 



Fא

 

14 



 

אאאא





E 
 



Fא
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

 

אאאא

 
 

 



 

E 
 

Fא
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אאאא

 





E 
 



Fא
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

 

אאאא



EFא 
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 
٢ Jאאא 

 



EFא 
 

אאאא 
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 

 



EFא 
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 

 



EFא 
 

אאאא 
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 

 



EFא 
 

אאאא 
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  
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 
אאWאאEאאFאא 

V-I Characteristic Of The Diode 
  

אא 
١K אאאאאאא

Kא 
٢K אאאאאאאאKאא 

٣K אאאKEאFאא 
אאא 

١K א100 V, 1AK 
٢K 1 KΩ, 10 Ω K 

٣K 10 mA-1AK،،، 

٤K 0-20 VK 

٥K 0-50 V K 

٦K אK 

אא 
١K אאאאאאF٢ J١،E

Kאאא 
٢K  א  F א  א א ٢ J١ KE

אאKאאאאא 

٣K   א א    אא א א א ،
،אאאF٢ J١אFE

אאK 

٤K  א א    א  א  א 
F٢ J٢EאאאאאK 

 
 



EFא 
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٥K אEאאFאאאאא

F٢ J١F  E٢ J٢א א  א   א א  E
Kאאא 

٦K F   א אא ٢ J١ ،E   א א 
Kא 

٧K    א  א    א א 5אV/div
אא20mV/div(inv)א،5msec/divK 

 
EF EF 

 
EF 
F٢ J١E 



EFא 
 

אאאא 
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 
٨K  א א   ١٥א  אא א  K

אאאאאאאאא
אאאK 

٩K ؟אאא 
١٠K  אא  אא  א א א א(Peak Inverse 

Voltage)Kאא 

١١K אאאX-Yאאא،
אאK 

١٢K Kאאא 
 

F٢ J١אאE 
15 V 12 V10 V8 V 6 V 4 V 2 V0 א

        Vf (V) 

        If (mA) 

 
F٢ J٢אאE 

-15 V -12 V-10 V-8 V-6 V-4 V-2 V0 א

        Vr (V) 

        Ir (μA) 

 

 
 
 
 
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 
Wאאא 

Single Phase Half-Wave Uncontrolled Rectifier 

 
אא 

١K אאאאKא 

٢K Kאאא 
Wאאא 

 
٣ J١ 

אאא 

١K 45V/60HzK 

٢K Kאא 

٣K א 1A،100VK 
٤K 100 Ω K 

٥K KEאאאF 

 
 
 
 
 
 
 
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 
אא 

١K אאאא٣ J٢K 

 

oI

oV

 
F٣ J٢E 

 
٢K Kאא،אא 

٣K אאאאאKאאא 

٤K אאאאאאאאא
٣ J١K 

٥K אאא٣ J١K 

٦K אא א  א   א א א א 
٣ J١K 

٧K אKא 

 

 
 
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 
Wא 

 
 
 
 
 
 
 
 
 
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Wאא 
אאאmVW 

rmsm V2V tsinVmv s  

Wאאא  
    

Wאאא 

    

Wא 

   
 VmאאFE 

 VavFEאאא
  IavEאאאF
 VrmsEאאאF
 IrmsאאאFE 

F٣ J١E 

Wא 
...................................................................................................................
...................................................................................................................

..................................................  

 
 
 
 

R

V
I av

av 

R

V
I rms

rms 2

Vm
Vrms 


 m

av

V
V
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 
W 

١K א؟אא 
٢K אKאאאא 
٣K ؟אאאאאא 
٤K ؟אא 

٥K אאPIV؟ 

٦K ؟אאאא 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 
Wאאאא  

Single Phase Full-Wave Uncontrolled Rectifier 

 
אא 

١K Kאאא 

٢K אאKאא 

Wאאא 

D1

Vs

D2

D3

D4

R

 
٤ J١ 

אאא 

١K  45V/60HzK 

٢K Kאא 

٣K אא100 V, 1 AK 
٤K 100 Ω K 

٥K KEאאאF 

٦K  8µf،8µf،16µfK 

 
 
 
 
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אא 
١K    א     א אא 4 J٢

אK 

 

oI

oV

oI

 
F٤ J٢E 

 
٢K Kאא،אא 

٣K אאKאאאאאא 

٤K אאאאאאאאא
4 J١K 

٥K אא٤א J١K 

٦K אא א  א   א א א א 
٤ J١K 

٧K א 8µf،8µf،16µf אאא
Kא 

٨K אKא 

 

 
 
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 
Wא 

 

Wאא 
Wאאא 

    

Wאאא 

    

R

V
I av

av 

R

V
I rms

rms 
2

V
V m

rms 


 m

av

V2
V
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 
Wא  

   
 VmאאFE 

 VavFEאאא 
  IavEאאאF 
 VrmsEאאאF 
 IrmsאאאFE 

F٤ J١E 

Wא 
...................................................................................................................
...................................................................................................................

..................................................  

W 
١K אאאא؟ 

٢K Kאא 

٣K Kאאא 
٤K Kאאא 

 
 

 
 
 
 
 
 
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 
Wאאא 

Three Phase Half- Wave Uncontrolled Rectifier 

 
אא 

١K אאKא 

٢K Kאאא 

٣K Kאאאא 

Wאאא 
 

 
٥ J١ 

 
אאא 

١K א45V/60HzK 

٢K Kאא 

٣K אא 1A،100VK 
٤K 100  K 

٥K KEאאאF 

 
 
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אאאא 
 

 

38 

 
אא 

١K אאאא٥ J٢K 

 

1V

2V

3V

N

oV

oI

 
F٥ J٢E 

 
٢K Kאא،אא 

٣K אאKאאאאאא 

٤K אאאאאאאאא
٥ J١K 

٥K אא٥א J١K 

٦K אא א  א   א א א א 
٥ J١K 

٧K  א אא  א  אא אאאא   אא 
K 

٨K אא؟אאK 
٩K ؟אאאאא 

١٠K אKא 

 
 
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 
Wא 

 

 
 
 
 
 
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 
Wאא 

Wאאא  
    

Wאאא 

    

 
Wא 

   
 Vph(m)אאFE 

 VavFEאאא 
  IavEאאאF 
 VrmsEאאאF 
 IrmsאאאFE 

F٥ J١E 

Wא 
...................................................................................................................
...................................................................................................................
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W 
١K Kאאא 

٢K אאאאא؟ 

٣K אאא؟ 

٤K אאאאא؟ 
٥K אאאאא؟ 

٦K ؟אאאאאא 
  
  
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 
אאWא 

Three Phase Full-Wave Uncontrolled Rectifier 

 
אא 

١K אאKא 

٢K Kאאאאאא 

 

Wאאא 

 
٦ J١ 

 
אאא 

١K א45V/60HzK 

٢K אKא 

٣K אא 1A،100VK 
٤K 100 Ω K 

٥K KEאאאF 

 
 
 
 
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 
אא 

١K אאאא٦ J٢K 

 

F٦ J٢E 
 

٢K Kאא،אא 

٣K אאKאאאאאא 

٤K   א א  א א א  א א א
٦א J١K 

٥K אא٦א J١K 

٦K אא א  א   א א א א 
٦ J١K 

٧K אKא 

 
 
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 
Wא 

 

 
 
 
 
 



EFא 
 

אאאא 
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 
Wאא 

אWאא  
    

Wאאא 

    

 
Wא 

   
 Vph(m)אאF  

 VavFEאאא
  IavEאאאF
 VrmsEאאאF
 IrmsאאאFE 

F٦ J١E 

Wא 
...................................................................................................................
...................................................................................................................

..................................................  
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 
W 

١K Kאאא 

٢K אאאאאאא؟ 

٣K אאא؟ 

٤K אאאאאא؟ 

٥K אאאאאאא؟ 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 
 
 
 
 
 
 

  

אאאא  

אא 
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 
Wאאאאאא 

 א א W K א  א  א א  
א  א א א    ،א א 

Kאאאאא 
 

אאאW 
١K אאKאאא 

٢K אKאא 

٣K אא
Kא 

٤K אא
Kא 

٥K אKאאאאאא 

٦K אKאאאא 

٧K אKאאאאא 

  

 
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 
אאWאא 

Thyristor Firing Circuits 

אא 
١K אאא 

٢K Kאאאא 
א 

א(Pulse)אאאאא
 אא א   K(Gate)   א   Kא

אאKאאאאאא
אא،א אאא 

אאאאאאאK
א(Isolation stage)K 

אאאאאW 
 J  א         ،א  אKא

 א א    א  אא  א
א(Forward bias)K 

 J Kאאא،אא 

 Kאאאא אא
Wא 

 J א(Pulse generation) 
 J א(Pulse amplification)  

 J אא(Pulse isolation) 

אא(UJT)אאא
אF   Kא  אא  א ٧ J א E

 א א UJT      KVs  א F٥
٣٠Eא،אאCאאR 



EFא 
 

אאאא 
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 
 אτ1=RCא  KVE،אאא،א

אאVpאאא،אא
אRB1 אτ2=RB1 Cא א

KאאVEאאא(Vv)
אאKאאאא

Fא٧ JאKEאא
Kאא 

אאאאאאא،
א א אF   K٧ Jא א א א E

אאאא،א
(Pulse transformer)אKאאא 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 

 
EFאא  

 
אאאEFאאאאא

 
אאEF 

F٧E 
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 
אאא 

١K אUJT،1 KΩ، 10 KΩ،
100 Ω ،0.1 μF K 

٢K 30VK 

٣K אK 

 
אא 

١K Fאאא٧ J،Eאא
Kא 

٢K    א  א    א א 5אV/div
  א    Kא   א א      

5msec/divK 

٣K אאאאאאRB1
אF٧ JEK 

٤K א٣٠Kאא
RFאא٧ Jא،Eאא

אאאאאKאא 

٥K ؟אאאאא 

٦K ؟אא 

٧K Kאאאאאא 

٨K Kא 
 
 
 
 
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 
אEאFאאאאאWא 

 (SCR)V-I Characteristic Of  Thyristor 
  

אאW 
١K א א  J  אא אF א E

Kאאאאא 
٢K אאאאאאא

אKEאF 

٣K KEאFאאאא 

٤K KאאEאFאאא 
 Wאאא

١K 100 V, 1AK 
٢K  1 KΩ variable, 1KΩ, 10 Ω. 

٣K 10 mA-1AK،، 

٤K 0-10 VK 

٥K 0-50 V K 

٦K Kא 

אאW 
١K F   א אא ٨ J١E ،   א א 

 א(IG =0) א  אא   א     
אאK 

٢K אאאא5אV/divא
20אmV/div(inv)KאK 5msec/div 

٣K א א א   א א   אVT
אאITאאאאא

Kאאאא 

٤K אאאא٨ J١K 
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ch1 ch2

Groun

Ig

mA

AC

10Ω

1kΩ

1kΩ

1kΩ

VT

IT

0-10V

  
F٨ J١E 

 
٥K Kאאאא 

٦K   א א  ٢٥א א א    ٪  א
Kאא 

٧K א א א   א א   אVT
אא אITאאIGאא

Kאאאאאא 

٨K אאא٨א J١ 

٩K   אא ٥ ٨  א א  א א  
٣אKאאאא 

١٠K אאאאאא
Wאא 

aK Kאא 
bK Kאא 
cK Kאא 
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١١K אKX-YK 

١٢K Kאאאאאאא 

١٣K אאאאאאא(Peak Inverse Voltage)
Kאא 

١٤K אאאאKא 
١٥K אKאא 

 
 
 
 
 
 
 
 
 
 
 

אא 

אא 0% 25%50%75%100%

אאVT      

אאאIT     
אאIG      

٨ J١ 
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 
Wאאא 

Single Phase Half -Wave Controlled Rectifier 
 

אא 
١K אKא 

٢K אאאKאא 

٣K KEFאאאאא 

٤K Kאאאאאאא 

٥K Kאאאא 
Wאאא 

 
٩ J١ 

אאא 

١K  45V/60HzK 

٢K Kאא 

٣K אאK 

٤K 100 V, 1 AK 

٥K א1A،100VK 
٦K 100 Ω K 

٧K 100mHK 

٨K KEאאאF 
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 
אא 

١K אאאא٩ J٢
Fא100אΩאאאאאEK 

oI

oV

oI

F٩ J٢E 
٢K Kאא،אאאא 

٣K אאKאאאאאא 

٤K אאאאאא٩ J١אא
Kא 

٥K אאאאאאאאK 

٦K Kאאאאאאאא 

٧K אאאא100mHKאאאא 

٨K אKאאאאא 

٩K אאא٩ J٢א
Kאא 

١٠K אKא 

 
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 
Wא 

 

 
 
 
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Wאא 
אWאא  

    

 
Wא 

F٩ J١E 

°180  °135  °90  °45  °0  EאאF 

     VavEF 
     IavEF 
     VavEF 
     IavEF 

 
Wאאאאאא 
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 
W 

١K Kאאא 

٢K אאאאא؟ 

٣K אאאא؟ 
٤K אאאאאאאא؟ 
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 
Wאאא 

Single Phase Full- Wave Semi controlled Rectifier 
 

אא 
١K אKאא 

٢K אאאKEFאא 

٣K אאאא(Freewheeling Diode)Kא 

٤K Kאאאא 

אאא 

 
10 J١ 

 
אאא 

١K  45V/60HzK 

٢K Kאא 

٣K אאK 

٤K א100 V, 1 AK 

٥K אא1A،100VK 
٦K 100 Ω K 

٧K 100mHK 

٨K אKEאאאF 

 
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 
אא 

١K אאאא١٠ J٢
Fא100אΩאאאאאEK 
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F١٠ J٢E 
٢K Kאא،אאאא 

٣K אאאאאאKאא 

٤K אאאאאא١٠ J١אא
Kא 

٥K אאאאאאאאK 

٦K אאאאאאאKא 

٧K אאאא100mHKאאאא 

٨K Kאאאאאא 

٩K אאא١٠ J٢א
Kאא 

١٠K אKא 
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 
Wא 

 

 
 
 
 



EFא 
 

אאאא 
 

 

64 

Wאא 
Wאאא  

    

 
Wא 

F١٠ J١E 

°180  °135  °90  °45  °0  EאאF 

     VavEF 
     IavEF 
     VavEF 
     IavEF 
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 
W 

١K Kאאא 

٢K אאאאאא؟ 

٣K אאאא؟ 
٤K אאאאאאאא؟ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



EFא 
 

אאאא 
 

 

66 

 
אאאW  

Single Phase Full- Wave Controlled Rectifier 
 

אא 
١K אKאא 

٢K אאאKEFאא 

٣K אאאא(Freewheeling Diode)Kא 

٤K Kאאאא 

Wאאא 

 
١١ J١ 

אאא 

١K  45V/60HzK 

٢K Kאא 

٣K אאK 

٤K א100 V, 1 AK 

٥K א1A،100VK 
٦K 100 Ω K 

٧K 100mHK 

٨K אKEאאאF 

 
 
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אא 
١K    א     א אא ١١ J٢ 

Fאא100ΩאאאאאEK 
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
F١١ J٢E 

٢K Kאא،אאאא 

٣K  א א א   א א אא  א
K 

٤K א  א אא  א א ١١ J١ א 
Kאא 

٥K אאאאאאאאK 

٦K אאאאאאאKא 

٧K אאאא100mHKאאאא 

٨K Kאאאאאא 

 
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 
 

٩K אאא١١ J٢א
Kאא 

١٠K אKא 

 

Wא 


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Wאא 
Wאאא  

    

 
Wא 

F١١ J١E 

°180  °135  °90  °45  °0  EאאF 

     VavEF 
     IavEF 
     VavEF 
     IavEF 

 
Wאאאאאא 
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 
W 

١K Kאאא 

٢K אאאאאאא؟ 

٣K אאאא؟ 
٤K אאאאאאאא؟ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 
Wאאא 

Three- Phase Half- Wave Controlled Rectifier 
 

אא 
١K אא Kא 

٢K Kאאאאא 
 

Wאאא 

 
١٢ J١ 

אאא 

١K  45V/60HzK 

٢K Kאא 

٣K אאK 

٤K א100 V, 1 AK 
٥K 100 Ω K 

٦K אKEאאאF 

 
 
 
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 
אא 

١K אאאא١٢ J٢K 

1V

2V

3V

N

oV

oIoI

 
F١٢ J٢E 

٢K Kאא،אאאא 

٣K אאKאאאאאא 

٤K אאאאאא١٢ J١אא
Kא 

٥K אאאאאאאאK 

٦K אאKאאאאאא 

٧K אKא 

 
 
 
 
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 
Wא 

 

 
 
 
 
 



EFא 
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 
Wאא 

Wאאא  
    

 
Wא 

F١٢ J١E 

°180  °135  °90  °45  °0  EאאF 

     VavEF 
     IavEF 
     VavEF 
     IavEF 

 
Wא 

...................................................................................................................

...................................................................................................................
..................................................  

W 
١K Kאאא 

٢K אאאאאא؟ 
٣K אאאאא؟ 

٤K אאאאא؟ 

٥K אאא؟ 

٦K אאאאא؟ 

٧K א؟ 
  
  
  

R

V
I av

av 




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)cos(V33
V )m(ph

av
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 
 
 
 

  

אאא  

אא 
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 
Wאאאאא 

אאWKאאאאאא 
 

אאאW 
١K אKאאא 

٢K א אא אאאא
Kאא 

٣K אKאאאאא 

٤K אאאא. 

 
 

 �
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 
אאאאWא 

Single Phase AC Voltage Controller  
 

אאאאאאW 
Single Phase AC Voltage Controller by Using Thyristors 

אא 
١K אאKא 

٢K אKאאאא 

٣K אKאאא 
Wאאא 

 
١٣ J١ 

אאא 

١K  90V/60HzK 

٢K Kאא 

٣K אאK 

٤K 100 V, 1 AK 

٥K 100 Ω K 

٦K אFאאאKE 

 
 
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 
אא 

١K אאאא١٣ J٢K 

N


F13 J٢E 

٢K Kאא،אאאא 

٣K אאKאאאאאא 

٤K אאאאאא13 J١אא
Kא 

٥K אאאאאאאאK 
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 
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 
Lאאאאא 

Single Phase AC Voltage Controller by Using Triac                          
אא 

١K אאKא 

٢K אאאאKא 

٣K Kאאאא 
Wאאא 

 
١٤ J١ 

אאא 

١K  90V/60HzK 

٢K Kאא 

٣K אאK 

٤K 100 V, 1 AK 

٥K 100 Ω K 

٦K אFאאאKE 
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אא 
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N

 
F4١ J٢E 
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٣K אאKאאאאאא 

٤K אאאאאא14 J١אא
Kא 

٥K אאאאאאאאK 
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٢K אKאאאא 

٣K א א א  א א א א   א 
א؟א 
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