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٣ J١Introduction 
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)(Breakdown Voltageא  א   א א   א 
אאאאK 

٣ J٢Zener Diode 
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٣ J٣אאZener diode characteristic curve 

 F٣ J١EאאאאKא
אאאאאאא

אאאאאאVz،
א،אאא

.(Voltage Regulator)  
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IZMא
אאאאאא

אאאאאאאK 
٣ J٤אאאZener diode equivalent circuit      
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٣ J١W 
אrZאאאא٣ J٣K 
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٣ J٢W 
אrZ = 5Ω،6.8V=VZאVZD

א.20mA 
אW 

                        VZD = VZ + IZ rZ                                                                                                                                            

                               = 6.8 V + 20 mA ×10−3 (A/mA) ×5 Ω = 6.9 V                                   
  

٣ J٤FEאאא(ideal zener diode)
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٣ J٥אאTemperature coefficient 

אאאאאVZאאאא
KאVZ = 12 Vאאא0.1% / oCVZ

א0.012 Vאאא.1oCאאVZ
אאW 

 ∆VZ = VZ ×TC ×∆T            F٣ J٣E  
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אאאTC(positive temperature coefficient)
VZאאאאא،

temperature coefficient) (negative VZאא
אאאK 

אאאאאא
אאאא(mV / Co)אא
אאאא(% / Co)אVZאאW 

∆VZ = TC ×∆T                                                                                 
٣ J٣W 
       8.2Vא0.048% / CoK
.60 oC 

אW 

אאא25 oC60 oCW 

∆VZ = VZ ×TC ×∆T                                                                             

 = (8.2V)(0.048% / Co)(60oC -25oC) = 137.8 mV                             
   

א60 oCW 
VZ +∆VZ = 8.2 V + 137.8 mV = 8.3378 V                                                

٢ J٦אאZener Power Dissipation   

 אאPZאW 

          PZ = VZ IZ                                                                                                                                                         

 אאVZאאאאPZ
אאאIZKאאאPZ(max)

(maximum power dissipation of a zener diode)  אW 

 PZ(max) = VZ IZM F٣ J٤E  
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IZMא.(maximum zener current) 

٣ J٤W 
אאאא20Vא2 mA

20 mAK 
אW 

                               PZ(max) = VZ IZM                                                                                                                                            

   = (20V)(20mA) = 400mW                                                             
٣ J٧FEZener Diode as a Voltage Regulator 

 FEאאאא
אאאאאאא

א(line regulation)، אא
.(load regulation)  

٣ J٧ J١אZener Regulation with a Varying Input Voltage  
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٣ J٥W 
אאF٣ J٦Eא،VZ = 20V،R = 20 Ω،RL = 200 Ω،
 rZ = 0 א24V30 VK 
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 אאILאא(IZ = IZ(min))
It(min) (IZ = IZ(max))It(max) K 

A1.0A1.0A2.0(min)(min) =−=−= LtZ III  
A4.0A1.0A5.0(max)(max) =−=−= LtZ III  

FEאR W 

                               PR(max) = It(max)
2
 R                                                                                        

                                         = (0.5A)2 (20Ω) = 5W                                                                    

  W 
             PZ(max) = VZ IZ(max)                                                                                                                                       

                                         = (20V)(0.4A) = 8W                                                                      

٣ J٧ J٢אVariable LoadZener Regulation with a 
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 F٣ J٥E It = IZK + IL(max)                                                                                 
٣ J٦W 

 IL(max)،IL(min)RL(min)א،אF٣ J٨E،
VZ =12V،IZK = 1 mA،IZM = 50 mA،rZ = 0K 
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٣ J٧ J٣אאPercent Regulation 
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אא 
٣ J١؟אאא 
٣ J٢אאאאאK 
٣ J٣א5.6V5.65Vאא20m 

30mA؟، 
٣ J٤א70oC אא25oC 

6.8 Vאאא،.+ 0.04% / oC 
٣ J٥אאאאאאF٣ J٩E

אIZK = 1.5 mA، R = 50 ΩVZ = 14 VאאK 
 
 
 
 
 
 
 

 
 

٣ J٦אאF٣ J١٠Eא،VZ = 200V،R = 20 Ω،RL = 250 Ω،
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٣ J٧אאF٣ J١١E،Vin=30V،VZ =20V،IZK = 5 mA،IZM = 200 

mA ، R = 50ΩrZ = 0KאאRLאאא
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