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• Purpose of this talk 

 
• Overview Basic AC to DC power supplies 

 
• Comparison between A Linear DC Power Supply and a 

Switch Mode Power Supply (SMPS) 
 
• Linear Power Supply 

 
• Switch Mode Power Supply (SMPS) 

 
• Questions & Answers 
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Purpose of this talk 

 

• Introduction to Linear and Switched Mode Power Supplies For The Ham 
 

• Block diagrams of various power supplies 
 

• Prerequisites  
 
o Ohms Law   (I = E/R)    
o Power = (I x E, I2 x R, or E2/R)    

 
• Where to go for more information 

 
o Search Engines (Google, DuckDuckGo, etc…) 
o Repeater Builders Web Site 
o Manufacturer’s site 

 
• BTW:   The power supply is the most overlooked component in a system 
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An Overview of Power Supply Basics 
 

Half Wave Rectifier Circuit 
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In this doubler, right through the positive cycle of input AC voltage, the first diode (D1) is in the conducting state. 

That is a forward biased state, and it will charge the connected capacitor (C1) equal to the peak value of AC 
secondary voltage of transformer (VSMAX). 

At this time, D2 will be in reverse biased condition or non-conducting state. Throughout the negative cycle of 
input AC voltage, the second diode (D2) will be in forwarding biased state, and the second capacitor (C2) gets 
charged. 

In the no-load condition, the entire voltages of two capacitors   are delivered as the 
output voltage. 

When a load is connected across the output terminals, the output voltage (Vout) may be less than 2VS MAX. 
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Comparison between A Linear DC Power Supply  
And a Switch Mode Power Supply (SMPS) 

 

 

Linear Power Supplies are usually RFI free. 
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Linear Power Supply and. Switching Power Supply Basic Overview 

Feature Switch Mode Power Supply (SMPS) Linear Power Supply 

Operating 
Principle 

Power transistor switches rapidly between on 
and off states, converting input DC voltage to 
high-frequency AC, then to the desired output 
voltage 

Transforms input AC voltage to a lower 
level, rectifies it to DC, and regulates 
voltage in a linear mode by heat 
dissipation 

Efficiency High (about 80% or higher) due to switching 
states 

Lower (about 60%), as it continuously 
dissipates power as heat 

Size and 
Weight Smaller and lighter Larger and heavier due to heat sinks 

Heat 
Generation Generates less heat due to higher efficiency  More heat due to lower efficiency requires 

heat sinks to dissipate this energy 
Complexity 
and Cost 

More complex in design, with higher initial 
costs offset by efficiency and component size 

Simpler and potentially more cost-
effective in design and manufacturing 

Output Noise 
and Ripple 

More electrical noise and ripple, requiring 
additional filtering for sensitive electronics 

Produces cleaner output with less noise 
and ripple, preferred in sensitive audio and 
analog applications 

Applications 
Preferred for applications requiring high 
efficiency, compact size, and a wide input 
voltage range 

Favored in applications requiring minimal 
noise and less sensitivity to size and 
efficiency 
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Linear Power Supplies 
 

Typical AC to DC Analog Linear Power Supply   
 

 

https://www.youtube.com/watch?v=Wlh20roJiZU 
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“This is simplistic block diagram of a linear power supply.” 
The series element acts as a variable resistor while keeping the voltage across the 
load constant. The series element generates a lot of heat.  
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Linear Power Supply (Astron RS-35M)  

 
Linear Power Supply (Astron) 
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Crowbar   
 

 

 

This device Is Used in the Astron Linear Supply 
(See previous page) 
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Typical AC Ripple of A Linear Power Supply 
 

What is AC Ripple? 
AC ripple refers to the unwanted fluctuations in the direct current (DC) output of a 
power supply that arise from the alternating current (AC) input. These fluctuations 
occur due to incomplete suppression of the AC waveform during the rectification 
process. Ripple manifests as periodic variations superimposed on the DC voltage, 
which can lead to instability in electronic circuits. 
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AC Input Sinusoidal Components of a Linear Supply
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Switched Mode Power Supplies 

 
Benefits of a Switching Power Supply 

• Transformers are smaller due to operating at a high frequency 30 KHz or greater 
 

• Smaller Capacitors due to smaller Higher Frequency RC time constants  
 

• Internal circuitry wire sizes are smaller due to Higher Voltages lower current 
 

NON benefits of a Switching Power Supply 

• Higher “Noise” on the DC output (AC Ripple & Switching Noise) 
 

• Poor Transient Response filtering 
 

• RF Noise generated throughout the 1 MHZ to 450 MHz spectrum 
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Stages in a Switched Mode Power Supply
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Switched Mode Power Supply Pulses (Not Loaded & Loaded)

  

http://www.corc.us/


Power Supplies    --    Linear and Switched Mode Power Supplies 

CORC TECHNET   WWW.CORC.US                       Page 27 of 36     01/06/26   ©WA8KKN 

 
Typical Switched Mode Power Supply (Astron SS-25M) 
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Typical Switched Mode Power Supply (Astron SS-25M) 
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Cheap Chinese Switch Mode Power Supply (SMPS) 
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Schematic of a Cheap Chinese SMPS 

 

 
 
 

http://www.corc.us/


Power Supplies    --    Linear and Switched Mode Power Supplies 

CORC TECHNET   WWW.CORC.US                       Page 31 of 36     01/06/26   ©WA8KKN 

 
Left Side 
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Right Side 
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AC Input of Power Supply 
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A poorly designed SMPS - Ripple and Noise  
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Power Supply Specifications: 
 
Linear (Astron RS-70A) 
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Astron SS-50 (SMPS) Specifications 
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