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N. ROUSSAFI electroussafi.ueuo.com Diode zener 

Diode zener 
 

Exercice 1 

 

 

1. ∆Vz = Rz∆Iz  Vz –Vzmin = Rz(Iz – Izmin) 

     Vzmin = Vz – Rz(Iz – Izmin) 

     Vzmin = 12V – 20(50mA – 0,5mA) 

Vzmin = 12V – 20 x 49,5mA Vzmin = 11,01V 

 

∆Vz = Rz∆Iz  Vzmax – Vz = Rz(Izmax – Iz) 

    Vzmax = Vz + Rz(Izmax – Iz) 

    Vzmax = 12V + 20(100mA – 50mA) 

Vzmax = 12V + 20 x 50mA Vzmax = 13V 

 

2. l’équation de la caractéristique (la droite) de la diode zener 

Vz –Vzmin = Rz(Iz – Izmin)  Vz = Vzmin + Rz(Iz – Izmin) 

3. Calcul de Vz1 et Vz2 

Vz1= Vzmin + Rz(Iz1 – Izmin)  
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Vz1= 11,01V + 20 x (20mA – 0,5mA) Vz1 = 11,4V 

Vz2 = Vzmin + Rz(Iz2 – Izmin)  

Vz2 = 11,01V + 20 x (80mA – 0,5mA) Vz2 = 12,6V 

 

 

 

Exercice 2 

 

1.  

 

a. E = 12V, la diode zener est polarisée en inverse 

UAB = Vz UAB = 6,2V 

b. E = 5V, la diode zener est bloquée (E<Vz) 

 

 

 

 

UAB = 5V 

2.  
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a. E = 5V, la diode zener est polarisée en direct (diode normale) 

UAB = tension directe de la diode (VD = 0,6V) UAB = 0,6V  

b. E = -12V, la diode zener est polarisée en inverse 

 

UAB = -Vz   (UBA = Vz) UAB = -6,2V  

 

 

Exercice 3 
 

1. On utilise le théorème de Thévenin 

 

≡ 

 
a. Pour E = 12V 

 

     
  

     
    

   

     
            

     
   
     

  
     

     
         

ETH>Vz (la diode zener est polarisée en inverse)  URC = Vz = 6,2V 

b. Pour E = 8V 

     
  

     
    

   

     
          

ETH < Vz, la diode zener est bloquée (Iz = 0) 
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≡ 

 
 

 

     
  

     
    

   

     
          URC = 5,5V 

 

2.  

 

I = IZmin + IC : On néglige le courant IZmin (IZmin ≈ 0) I = IC = Vz /RCmin 

E = RI + RCminI = RI + Vz  I = (E – Vz) / R 

          (    )
     
 

              
  

    
    

    

        
       

RCmin = 1,07kΩ  RCmin≈ 1kΩ 

 

 

Exercice 4 

 

1. Schéma équivalent de la diode zener : 
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E = RIZ + RZIZ + VZ = (R+ RZ)IZ + VZ 

Emin = (R+ RZ)IZmin + VZmin 

VZmin= Vz – RZ (Iz – IZmin)  

VZmin = 5,1V - 10 x (20mA – 1mA)  VZmin = 4,91V 

Emin =  1mA x (680 + 10) + 4,91V  Emin = 5,6V 

 

Emax = (R+ RZ)IZmax + VZmax 

VZmax = VZ + RZ (IZmax – IZ)  

VZmax = 5,1V + 10 x (49mA – 20mA)  VZmax = 5,39V 

Emax = 49mA x (680 + 10) + 5,39V  Emax = 39,2V 

2. E = Emax - Emin = 39,2V – 5,6V = 33,6V 

Vs = Vz = VZmax - VZmin = 5,39V – 4,91V = 0,48V 

Vs / E = 0,48V / 33,6V Vs / E = 1,428% 

 

Exercice 5 

 

1.  
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≡ 

 
 

    
  

    
   

   

       
                    

      

    
  
        

       
      

   
       

      
  

       

         
         

 Iz = 53,13mA 

URc = Vz + IzRz = 12V + 53,13mA x 1,4Ω  URc = 12,07V 

2.  

E = 5V   Emax = 30V + 2,5V = 32,5V et Emin = 30V - 2,5V = 27,5V 

 

ETHmax = 560 x 32,5V(560 + 240) = 22,75V  

Iz = (22,75V – 12V)/169,4 Ω = 63,46mA 

URc = Vz + IzRz = 12V + 63,46mA x 1,4Ω  URcmax = 12,09V 

 

ETHmin = 560 x 27,5V(560 + 240) = 19,25V  

Iz = (19,25V – 12V)/169,4 Ω = 42,8mA 

URc = Vz + IzRz = 12V + 63,46mA x 1,4Ω  URcmin = 12,06V 

URc = 12,09V – 12,06V URc = 0,03V  
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Exercice 6 

 

1.  

 

Ic = I - Iz I = (E – Vz)/R = 12V / 240Ω = 50mA 

Pour Iz = IZmin = 3mA, on a : Ic = ICmax = 50mA – 3mA ICmax = 47mA 

2. Vz = RcIc = RCminICmax      RCmin = Vz / ICmax RCmin = 255,32Ω 

 

 

Exercice 7 

 

1) Pz = Vz IZmax  1,3W = 6,2V x IZmax IZmax = 210mA 

 

2)  

 

E = RI + Vz I = (E – Vz) / R I = Iz + Ic Ic = Vz / Rc = 62mA 

 

E = Emin  I = IZmin + Ic = Ic (Iz = IZmin = 0) 
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E = Emin = RIc + Vz = 100Ω x 62mA + 6,2V Emin =12,4V 

 

E = Emax   I = IZmax (Iz = IZmax = 210mA) 

E = Emax = RIZmax + Vz = 100Ω x 210mA + 6,2V Emax = 27,2V 

 

3) E = RI + Vz  I = (E – Vz) / R et  I = Iz + Ic 

Iz = IZmin = 0 et  Ic = ICmax  I = ICmax = (24V - 6,2V) / 100Ω = 178mA 

Vz = ICmax x RCmin  RCmin = 6,2V / 178mA RCmin = 34,8Ω 

I = Iz = IZmax  et  Ic = ICmin = 0  circuit ouvert RCmax =  

4) E = 24V  Uc = Vz Uc = 6,2V  

 

 


