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1. Overview 

 
a. Target population: 

For students of third class of Department of Medical Instrumentation Techniques 

Engineering, Electrical Engineering Technical College, Middle Technical University, 

Baghdad, Iraq. 

 

b. Rationale: 

A regulated power supply converts unregulated AC (Alternating Current) to a constant DC 

(Direct Current). A regulated power supply is used to ensure that the output remains constant 

even if the input changes. 

 
c. Objectives: 

The student will be able after finishing lecture on: 
 

 Identify the main components of regulated power supply. 

 
2. Introduction: 

 

A regulated power supply converts unregulated AC (Alternating 

Current) to a constant DC (Direct Current). A regulated power supply is 

used to ensure that the output remains constant even if the input 

changes. 

A regulated DC power supply is also known as a linear power supply, it 

is an embedded circuit and consists of various blocks. 

 

The regulated power supply will accept an AC input and give a constant 

DC output. The figure below shows the block diagram of a typical 

regulated DC power supply. 

 

The basic building blocks of a regulated DC power supply are as follows: 

1. A step-down transformer 

2. A rectifier 

3. A DC filter 

4. A regulator 

https://www.electrical4u.com/alternating-current/
https://www.electrical4u.com/alternating-current/
https://www.electrical4u.com/electric-current-and-theory-of-electricity/
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DC Filtration (Capacitor Filter) 

The rectified voltage from the rectifier is a pulsating DC voltage having 

very high ripple content. But this is not we want, we want a pure ripple 

free DC waveform. Hence a filter is used. Different types of filters are 

used such as capacitor filter, LC filter, Choke input filter, π type filter. 

The figure below shows a capacitor filter connected along the output of 

the half-wave rectifier and the resultant output waveform. 

https://www.electrical4u.com/what-is-capacitor/
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∫ 𝑑𝑄 = ∫ 𝑖 𝑑𝑡 

𝑉𝑟(𝑝.𝑝) 
𝑉𝑟𝑚𝑠 = 

2√3 

  

 

 

 

 

 

 

 

 
 

𝑇 = 𝑇1 + 𝑇2 , 𝑇2 ≫ 𝑇1, 

From Figure above 𝑇2 ≈ 0.8 𝑇 

 
At 𝑇2 (discharging of C), the charge lost 𝑄 = 𝐶 𝑉𝑟(𝑝.𝑝) 

 
The current through C is 

𝑑𝑄 
𝑖 = 

 
 

𝑑𝑡 
 
 
 
 

𝑇2 

𝑄 = ∫  𝑖 𝑑𝑡 = 𝐼𝑑𝑐 𝑇2 
0 

 

𝐶 𝑉𝑟 = 𝐼𝑑𝑐 𝑇2 

𝑉 = 
𝐼𝑑𝑐 𝑇2 

= 
𝐼𝑑𝑐 

𝑟 
 
 

𝑉𝑑𝑐 

 

𝐶 

 
= 𝑉𝑚𝑎𝑥 

 

1.25 𝐶 𝐹 

 
− 𝑉𝑟 (𝑝) 

 

 

 
𝑉𝑟 (𝑝) 

 

= 
𝑉𝑟 (𝑝.𝑝) 

2 
 

 
𝑉𝑑𝑐 

 
= 𝑉𝑚𝑎𝑥 

𝑉𝑑𝑐 

− 
1.25 𝑅𝑙 𝐶 𝐹 

2 

 
= 𝑉𝑚𝑎𝑥 − 

𝑉𝑑𝑐 

2.5 𝑅𝑙 𝐶 𝐹 
 
 

 
 

 

 

= 
1.25 𝑅 𝐶 𝐹 

𝑉𝑑𝑐 

𝑙 

𝑉𝑑𝑐 = 
𝑉𝑚𝑎𝑥 

1 + 
 1  
2.5 𝑅𝑙 𝐶 𝐹 
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Ex1: For the half-wave rectifier circuit below, determine 𝑉𝑟 (𝑝.𝑝), 𝑉𝑑𝑐 and 

ripple factor (𝑟) 
 

 
 

Ans: 

𝑣𝑠 𝑟𝑚𝑠 = 
𝑉𝑠 𝑚𝑎𝑥 

√2 
 

𝑉𝑠 𝑚𝑎𝑥 = 24 × √2 = 33.94 𝑉 
 

𝑉𝑑𝑐 = 
𝑉𝑚𝑎𝑥 

1 + 
 1  
2.5 𝑅𝑙 𝐶 𝐹 

33.94 
=  

 1  
1 + 

2.5 × 220 × 100 × 10−6 × 50 

 

= 24.96 𝑉 

  
 The Answer with MULTISIM 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
𝑉𝑟 = 

𝑉𝑑𝑐 

1.25 𝑅𝑙 𝐶 𝐹 

24.96 
= 

1.25 × 50 × 220 × 100 × 10−6 

 
= 18.1 

 

 

𝑟 = 
1 

2.5√3 𝑅𝑙 𝐶 𝐹 

1 
= 

2.5√3 × 220 × 100 × 10−6 × 50 

 

= 0.21 
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Ex2 (H.W): For the half-wave rectifier circuit above, change C to 200 µF 

and load resistor R to 500 Ω and determine 𝑉𝑑𝑐 , 𝑉𝑟 (𝑝.𝑝), 𝑉𝑟 (𝑝) and ripple 

factor (𝑟). 

 
 

 

 

 

 

 

The figure below shows a capacitor filter connected along the output of 

the full-wave rectifier and the resultant output waveform. 
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∫ 𝑑𝑄 = ∫ 𝑖 𝑑𝑡 

 
= 

1 

4√3 𝑅𝑙 𝐶 𝐹 

  

 

 

𝑇/2 = 𝑇1 + 𝑇2 , 𝑇2 ≫ 𝑇1, 

From the output waveform of the full wave rectifier 𝑇2 ≈ 𝑇/2 = 

At 𝑇2 (discharging of C), the charge lost 𝑄 = 𝐶 𝑉𝑟(𝑝.𝑝) 

The current through C is 
𝑑𝑄 

𝑖 =  
 

𝑑𝑡 
 
 
 
 

𝑇2 

𝑄 = ∫  𝑖 𝑑𝑡 = 𝐼𝑑𝑐 𝑇2 
0 

 

𝐶 𝑉𝑟 = 𝐼𝑑𝑐 𝑇2 

𝑉 = 
𝐼𝑑𝑐 𝑇2 

= 
𝐼𝑑𝑐𝑇 

 

𝑟 𝐶   

2𝐶 

 
𝑉𝑑𝑐 = 𝑉𝑚𝑎𝑥 − 𝑉𝑟 (𝑝) 

 

𝑉𝑑𝑐 = 𝑉𝑚𝑎𝑥 −  
𝑉𝑑𝑐 

/2 
2 𝑅𝑙 𝐶 𝐹 

 

 
 

 

 

∵ 𝑉𝑟𝑚𝑠 = 
𝑉𝑟(𝑝.𝑝) 

2√3 

 
 

𝑉𝑟(𝑝.𝑝) 

𝑉𝑑𝑐 
 

2 𝑅𝑙 𝐶 𝐹 

Ripple factor (𝑟) = 
𝑉𝑟𝑚𝑠 = 

  

  2√3  =   2√3  

𝑉𝑑𝑐 𝑉𝑑𝑐 𝑉𝑑𝑐 

 
 
 

= 
2 𝑅 𝐶 𝐹 

𝑉𝑑𝑐 

𝑙 

𝑉𝑑𝑐 = 
𝑉𝑚𝑎𝑥 

1 + 
 1  
4 𝑅𝑙 𝐶 𝐹 
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Ex3: For the full-wave rectifier circuit below, determine 𝑉𝑟 (𝑝.𝑝), 𝑉𝑑𝑐 and 

ripple factor (𝑟) 

 

 

 

 

 

 

 

 

 

 
 

Ans: 

𝑉𝑠1 𝑚𝑎𝑥 = 120 × √2 = 169.71 𝑉 

 

∴ 
𝑉𝑠1 𝑚𝑎𝑥 

= 
𝑛1 

𝑉𝑠2 𝑚𝑎𝑥 𝑛2 

169.71 10 
= 

𝑉𝑠2 𝑚𝑎𝑥 1 

𝑉𝑠2 𝑚𝑎𝑥 = 16.97 𝑉 
 
 

 
𝑉𝑑𝑐 = 

𝑉𝑚𝑎𝑥 

 1  
= 

1 + 4 𝑅𝑙 𝐶 𝐹 

𝑉𝑠2 𝑚𝑎𝑥 

 1  
= 

1 + 4 𝑅𝑙 𝐶 𝐹 

16.97 

 1  = 14.2𝑉 
1 + 

4 × 220 × 100 × 10−6 × 60 
 

 

𝑉𝑟 = 
𝑉𝑑𝑐 

2 𝑅𝑙 𝐶 𝐹 
= 

𝑉𝑑𝑐 

2 𝑅𝑙 𝐶 𝐹 

14.2 
= 

2 × 220 × 100 × 10−6 × 60 

 

= 5.3 

 
 

 
𝑟 = 

1 

4√3 𝑅𝑙 𝐶 𝐹 

1 
= 

4√3 × 220 × 100 × 60 

 
= 0.109 
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The Answer with MULTISIM 



Al-Mustaqbal University 

Department of Medical Instrumentation Techniques Engineering 

Class: Third 

Subject: Medical Communication Systems 

Lecturer: Prof. Adnan Ali 

Lecture:3 

 

12 

 

 

 

Ex5 (H.W): For the full-wave rectifier circuit below, 

 

1) For only resistive load, Calculate 
𝑉𝐿𝑚𝑒𝑎𝑛 , 𝐼𝐿𝑚𝑒𝑎𝑛, 𝑣𝑜𝑟.𝑚.𝑠 

, 𝑖𝑜𝑟.𝑚.𝑠 
, 𝑎𝑛𝑑 𝑟𝑖𝑝𝑝𝑙𝑒 𝑓𝑎𝑐𝑡𝑜𝑟 (𝑅𝐹). 

 

2) If you add a capacitor C= 200 µF with the circuit 

determine 𝑉𝑟 (𝑝.𝑝), 𝑉𝑑𝑐 and ripple factor (𝑟) 

 

 

 

 

 

 

 

 

 

 

 
Ex6 (H.W): A full-wave bridge rectifier supplies a load with 50 V dc, 

100mA using 100 µF of filtering capacitor. Assume ideal diodes and 

Vs=Vsmax sin314 t, determine 𝑉𝑟(𝑝.𝑝), Vs max and Vs rms. 

 

 
 


