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Diode zener

Exercice 1
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1. AVz=RzAlz =  Vz-Vznin=Rz(lIz - 1z,,n)
=  VZynin=Vz-Rz(lz - 1Z4in)
=  VZyin =12V -20Q(50mA — 0,5mA)

VZmin = 12V - 20QQ X 49,5mA \VZmin = 11,01

AVz = RzAlz =  VZpx— VZ = Rz(1Zax — 12)
=  VZnx=VZ+Rz(IZyax — 12)
=  VZp =12V + 20Q(100mA — 50mA)

VZhax = 12V + 20Q x 50mA Zmax — 19

2. 1’équation de la caractéristique (la droite) de la diode zener
VzZ —VZnin = Rz(1Z - 1Z1in) = Vz=Vz,,+Rz(1z - 1Zmin)
3. Calcul de Vz; et Vz,

Vz,=Vznin + Rz(l121 — 1Z1in)
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Vz,= 11,01V + 20Q X (20mA — 0,5mA)
VZZ = Vzmin + RZ(IZZ - IZmin)

Vz, = 11,01V + 20Q X (80mA — 0,5mA)
Exercice 2
1.
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a. E=12V, ladiode zener est polarisée en inverse
Une = V2
b. E =5V, la diode zener est bloquée (E<Vz)
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a. E=5V, la diode zener est polarisée en direct (diode normale)

Uag = tension directe de la diode (Vp = 0,6V)
b. E =-12V, la diode zener est polarisée en inverse
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Upe =-Vz (Uga=V2)

Exercice 3

1. On utilise le théoréme de Thévenin
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a. Pour E=12V
R
o= —C _po 2% 12-825v
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E+y>Vz (la diode zener est polarisée en inverse) Urc =Vz=6,2

b. Pour E =8V

Rc 2,2

By = E =
™™ R4+ R 1+2,2

x8 = 5,5V

Eth < Vz, la diode zener est bloguée (I1z = 0)
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I Ic I

R 2,2
—E= x8 = 5,5V

| = Izmin + Ic : On néglige le courant Izyin (Izmin = 0) | =1c =Vz /Rcmin

E=RI+Remnl =RI+VZ = I=(E-Vz2)/R

Rcmin V; 6,2V

Repin = —2— R= — 2 x1kQ
R emin T gy R T Tov_62v

Vz = IR¢min = (E - VZ)

Remin = 1.07k€

Exercice 4

1. Schéma équivalent de la diode zener :
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E=RIy + Ry, + Vy = (R+ Ry)l, + V,
Emin = (R+ R2)lzmin + Vzmin

Vzmin= VZ — Rz (1Z — 1 zmin)

Vmin = 5,1V - 10Q X (20mA — 1mA)

Emin= 1MA X (680 + 10Q)) + 4,91V

Enax = (R+ R2)Izmax + Vzmax
Vzmax = Vz + Rz (Izmax — 12)
Vzmax = 5,1V + 10Q X (49mA — 20mA)
Emax = 49mA x (6802 + 10Q2) + 5,39V

2. AE = Enqax - Emin = 39,2V - 5,6V = 33,6V

AVS = AVZ = Vzmax - Vzmin = 5,39V — 4,91V = 0,48V

AVs | AE = 0,48V / 33,6V

VZmin = 4,91
Emin = 5,6V

AVs | AE =1,428%

Exercice 5
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T Rc o 560 30V =21V Ren = R x Rc B 560 x240 PP
THTRtRc 5604240 7'~ TH =R+ Rc 560+ 240

2= Ryp+ Rz 1680+ 1,40 oM

Iz = 53,13MA
Ure = Vz + IzRz = 12V + 53,13mA x 1,4Q Ug, = 12,07

2.

AE=5V = Ex=30V+25V=325V et Eu,=30V-25V=2/5V

Ernmax = 560 X 32,5V/(560 + 240) = 22,75V
1z = (22,75V — 12V)/169,4 Q = 63,46mA

Urc=Vz +1zRz =12V + 63,46mA x 1,4Q Urcmax = 12,09

Ernmin = 560 X 27,5V/(560 + 240) = 19,25V

1z = (19,25V - 12V)/169,4 Q = 42,8mA

Urc=Vz +1zRz =12V + 63,46mA x 1,4Q Urcmin = 12,06
AUg. = 12,09V - 12,06V AUg. = 0,03
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Exercice 6
1.
R
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>
lc=1-1z 1=(E-Vz)/R=12V/240Q = 50mA
POUr 1Z = lzmin = 3MA, 0N @ : 1¢ = lgmax = 50MA — 3mA
Exercice 7
2)
R
&
I Iz Ic
T E ZN | vz Rc | Uc
.
E=RI+Vz I=(E-V2)/R I=lz+Ic Ic=Vz/Rc=62mA
E = Enin = =1, tlc=1cC (12 = Izmin = 0)
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E =Emnin=RIc+Vz=100Q x 62mA + 6,2V Emin =12,4

E = Emax = I = lzmax (IZ = Izmax = 210mA)

E = Emax = RIZmaX + VZ = IOOQ X 2101’11A + 6,2V Emax = 27,2

3) E=RI +Vz —~  1=(E-V2)/R et I=lz+Ic
| =12 = l7ax et Ic=lcmin=0 = circuit ouvert

4) E=24V= Uc=Vz
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