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Part I Zener Diode Test

1-)

Forward Biased Reverse Biased
Vdiode | 1 Vdiode | 0.7615

Part II Forward & Reverse Characteristics of Zener Diode

1-)
Diode Volts Current in mA BZX55C

35 0.25 pA
45 2.18 pA
.55 20.94 pA
.60 52.21 pA
.65 143,23 pA
70 1.0164 mA
.75 5.654 mA
.80 31.01 mA
.85 -

When we forward bias zener diode,it acts as a normal diode.After 0.7 volts,it is on so
it allows to flow current in the circuit.

2-)

: Viener inVolts | Lioge in mA

Vappiica In Volts (measured) (:ndeasured)
2 2,064 V 0,01 pA
3 3,114V -0,2 pA
4 4,079 V 1,8 nA
5 515V 27,9pA
6 583V 373 pA
] 595V 6,46 mA
10 599V 12,33 mA
12 6,00 V 18,34 mA
14 6,00 V 24,26 mA

When we reverse bias zener diode,it goes down to the break down voltage after it’s
zener voltage (6 Volts for this zener diode).It means that when zener is connected reverse to
the circuit,after it’s zener voltage it gets to on position,it allows current to flow in the circuit.

3-)



ForwardBias i-v Characteristic of Zener Diode

Current (mA)
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We see from this [-V characteristic,zener diode is same with the normal silicon diode
in forward bias region.

Reverse Bias i-v Characteristic of Zener Diode
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After it’s zener voltage,it goes to break down voltage,which means that voltage is
constant at this value,current starts to flow across the zener dioe.



Summary : It is clear that from tables and graphs,zener diode is on after 0.7 V when
forward bias as a normal diode.But zener diode is also on after its zener voltage (6 V for this

zener) when reverse biased.

4)
Zzener = Vzener / Izener

For 8V :
Zzener=595V /6,46 mA =0,921 K =921 Q

For 12V :
Zzener = 6,00V / 18,34 mA = 0,327 K =327 Q

Part III Zener Regulator

3-)
Vo
Vs =15 Vs =
RL.=1.8kQ R, =470 Q R. =18 kQ Ry =470 Q
R; =390 Q 598V 597V 592V 430V
Ri=220Q 6,01V 6,01V 594V 542V
R, =150 Q 6,05V 6,02V 5,96 V 591V
R;=100Q 6,13V 6,07V 597V 598V
4)
E,
— W\ 0
n +
.' + / Tr
s (O 2y X v L|3R, Vo
O
I. = Vout Is =Vs—Vout Is=1z+1IL
RL Rs [z=1Is-1IL
Vs=15V:
RL =1.8K:

Rs=390 Q :

I=598/1,8K =3,32mA
Is=(15-5,98)/0,39 = 23,1 mA

[z=23,1-3,32=19,78 mA
Vs=15V:




RL =18 K:
Rs=220Q :

IL=6,01/1,8K =3,34mA
Is=(15-6,01)/0,22 =40,9 mA

Iz = 40,9 — 3,34 = 37,56 mA

Vs=15V:
RL=18K:
Rs=150 Q :
IL=6,05/1,8 K=3,36mA
Is=(15-6,05)/0,15=159,7 mA
Iz =59,7 — 3,36 = 56,34 mA
Vs=15V:
RL=18K:
Rs=100 Q :
IL=6,13/1,8 K =3,40mA
Is=(15-6,13)/0,1 =88,7 mA
Iz =88,7 — 3,40 = 85,3 mA
Vs=15V:
RL =470 Q :
Rs=390 Q :
IL=5,87/0,47 = 12,70mA
Is=(15-5,97)/0,39 = 23,15 mA
I1z=23,15-12,70 = 10,45 mA
Vs=15V:
RL =470 Q ;

Rs=220Q :

It =6,01/0,47 = 12,79mA
Is=(15-6,01)/0,22 = 40,86 mA

Iz = 40,86 —-12,79 = 28,07 mA

Vs=15V:



RL =470 Q :
Rs=150 Q :

IL=6,02/0,47 =12,81mA

Is=(15-6,02) /0,15 = 59,87 mA

Iz = 59,87 — 12,81 = 47,06 mA

Vs=15V:
RL =470 Q :
Rs=100 Q :
IL=6,07/0,47 =12,91mA
Is=(15-6,07)/0,1=89,3 mA
[z=89,3-12,91 = 76,39 mA
Vs=8V:
RL=18K:
Rs=390 Q :
IL=5,92/1,8=3,29 mA
Is=(8-592)/0,39 =5,33 mA
Iz=5,33-3,29 = 2,04 mA
Vs=8V:
RL=18K:
Rs=220Q :
IL=5,94/1,8=33mA
Is=(8-594)/0,22 =9,36 mA
Iz =9,36 - 3,3 = 6,06 mA
Vs=8V:
RL=18K:

Rs=150 Q :

I=5,96/1,8=3,31 mA
Is=(8-596)/0,15=13,6 mA

Iz=13,6-3,31=10,29 mA

Vs=8V:



RL=18K:

Rs=100 Q :

IL=5,97/1,8=3,32mA
Is=(8-596)/0,15=13,6 mA

Iz=13,6 -3,31 = 10,29 mA

Vs=8V:
RL =470 Q :
Rs=390 Q :
IL=4,30/0,47 =9,14 mA
Is=(8-4,30)/0,39 =9,49 mA
[z=9,49-9,14 = 0,35 mA
Vs=8V:
RL=470Q :
Rs=220Q :
IL=5,42/0,47 =11,53 mA
Is=(8-542)/0,22=11,73 mA
Iz=11,73-11,53 =0,2 mA
Vs=8V:
RL =470 Q :
Rs=150 Q :
IL=5,91/0,47 = 12,57 mA
Is=(8-591)/0,15=13,9mA
1z=13,9-12,57 =1,33 mA
Vs=8V:
RL =470 Q ;

Rs=100 Q :

It =5,98/0,47 = 12,72 mA
Is=(8-598)/0,1=20,2mA

1z=20,2-12,72 =7,48 mA



