
 

 

Faculty of Engineering and Technology 

Department of Electrical and Computer Engineering 

 

ENEE 2103 

 

CIRCUITS AND ELECTRONICS LABORATORY 

 

Experiment #11, Pre-Lab #7 

 

  Zener Diodes and Voltage Regulators 

________________________________________________________ 
 

Prepared by:  

Nour Naji-1190270 

 

Section: 1 

 

Supervised by: 

 Dr. Alhareth Zyoud 

 

Teaching assistant: 

 Eng.  Esmail Abu alia 

 

Date: 1/11/2020



i | P a g e  
 

Table of Contents 
 

 

1.ZENER DIODE. .................................................................................................................................. 1 

1.1 Zener diode with 1 kΩ resistor ..................................................................................................... 1 

1.2 Zener diode with 100 Ω resistor ................................................................................................... 2 

1.3  Zener diode with load resistor ...................................................................................................... 3 

2.THE VOLTAGE REGULATED POWER SUPPLY. ......................................................................... 4 

2.1  Opamp series voltage regulator .................................................................................................... 4 

2.2Opamp series voltage regulator with current limit ......................................................................... 9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ENEE2103       PRELAB 7- experiment 11          First Semester/  2021-2022        Dr. Alhareth Zyoud 

------------------------------------------------------------------------------------- 

 

1 | P a g e  
 

1. ZENER DIODE.  
 

1.1 Zener diode with 1 kΩ resistor 

➔ Circuit using PSpice: 

 

• Zener voltage (Vo) : 

 

• Current in the circuit: (Iz) :  

 

           v

0V 2V 4V 6V 8V 10V 12V 14V 16V

V(1190270-Nour_Naji)

0V

200mV

400mV

600mV

800mV

(954.023m,631.485m)

(1.0000,661.918m)

(2.0000,713.192m)

           v

0V 2V 4V 6V 8V 10V 12V 14V 16V

I(D1)

0A

5mA

10mA

15mA

1190270-Nour_Naji

(15.000,14.214m)

(2.0000,1.2868m)
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1.2 Zener diode with 100 Ω resistor 

 

➔ Circuit using PSpice: 

 

 

• Zener voltage (Vo) : 

 

• Current in the circuit: (Iz) :  

 

           v

0V 2V 4V 6V 8V 10V 12V 14V 16V

V(1190270-Nour_Naji)

0V

2.0V

4.0V

6.0V

           v

0V 2V 4V 6V 8V 10V 12V 14V 16V

-I(D2)

0A

40mA

80mA

120mA
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1.3  Zener diode with load resistor 

 

➔ Circuit using PSpice: 

 

 

• Voltage across the load resistor: 

 

 

• Voltage across RL after applying DC sweep for it, and the input voltage is 10 V: 

 

           v

10.0V 10.5V 11.0V 11.5V 12.0V 12.5V 13.0V 13.5V 14.0V

V(1190270-Nour_Naji)

4.66V

4.67V

4.68V

4.69V

4.70V

           RL

1.0K 3.0K 5.0K 7.0K 9.0K 10K

V(1190270-Nour_Naji)

4.656V

4.660V

4.664V

4.668V
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2. THE VOLTAGE REGULATED POWER SUPPLY. 
 

2.1  Opamp series voltage regulator 

 

• Circuit using PSpice and Bias point analysis 

 

From the bias point analysis of the circuit:  

• Vo = 9.329v 

• Vz = 4.665v 
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How Vo and Vz are related to each other?  

 

 

❖ From this equation Vo = Vz [1 +
R2

𝑅3
]   ,we conclude that Vo voltage is directly 

proportional to the Zener voltage. As far as the Zener voltage remains stable, Vo also 

remains stable. 

❖ Vo, is not possible to exceed V1. It can be almost as much high as V1 when T1 

saturates, but no more than this. Vo could not also be lower than Vz. That's why 

VZ<Vo<V1. 
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Attach a 1k load resistor to the output  

 Circuit using PSpice : 

 

• Vo = 9.329 v 

• Io= 9.329 mA    ➔ which is obtained from the relation Io=
𝑉𝑜

R4
 = 
9.329

1K
 

➢ Applying DC sweep for the Load Resistor (RL): 

Vo: 

 

Io: 

 

           RL

100 300 500 700 900 1.0K

V(V0)

9.3292612V

9.3292616V

9.3292620V

9.3292608V

1190270-NOUR NAJI

           RL

100 300 500 700 900 1.0K

-I(R4)

0A

50mA

100mA

1190270-NOUR NAJI
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• RL = 1 kΩ, R3 = 470 Ω: 

 Circuit using PSpice 

 

 

• Bias point analysis: 

 

  The output voltage (Vo) = 14.59 V, and the voltage across the Zener (Vz)= 4.665 V. 

 Vo = Vz [1 +
R2

𝑅3
]   = Vo = 4.665 [1 +

1𝐾Ω

470Ω
]    = 14.59V. 
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• RL = 1 kΩ, R3 = 2.2 kΩ: 

 Circuit using PSpice 

 

• Bias point analysis: 

 

 The output voltage (Vo) = 6.785V, and the voltage across the Zener (Vz)= 4.665 V. 

 Vo = Vz [1 +
R2

𝑅3
]   = Vo = 4.665 [1 +

1𝐾Ω

2.2𝐾Ω
]    = 6.7854. 
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2.2  Opamp series voltage regulator with current limit 
 

▪ Circuit using PSpice: 

 

 

▪ Bias point analysis: 

 

 The output voltage (Vo) = 9.291 V 
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• Applying DC sweep for Load Resistor (RL): 

 

Vo: 

 

 

Io: 

 

 

 

 

 

 

 

 

 

 

 

 

           RL

100 300 500 700 900 1.0K

V(R4:2)

9.29138V

9.29140V

9.29142V

9.29144V

1190270-NOUR NAJI

           RL

100 300 500 700 900 1.0K

-I(R4)

0A

50mA

100mA

1190270-NOUR NAJI
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▪ RL = 1 kΩ, R3 = 470 Ω: 

 

• Circuit using PSpice: 

 

▪ Bias point analysis: 

 

 The output voltage (Vo) = 11.82 V 


