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Why do we Need Proximity Loss Analysis?
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Step 1
Define the Winding Structure

Find n, Rdc and L 

Step 4
Dowell’s Eqs for AC Resistance
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Step 2
Simulate Waveforms

Step 3
Extract Harmonic Content – solve I2Rac for each

DC      100 kHz               300 kHz               500 kHz                700 kHz

DC

1
3 57

Proximity Loss - the Hard Way
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Step 1
Define the Winding Structure

Find n, Rdc and L 

Step 2
Sweep Dowell’s Eqs for AC Resistance

0

0.5

1

1.5

2

2.5

3

3.5

4

0.000 0.002 0.004 0.006 0.008 0.010 0.012 0.014 0.016 0.018 0.020

Time (ms)

Switch Current (A)

Step 4
Simulate Waveforms - all Proximity Loss is Time Domain

Step 3
Circuit Model to Match Predictions

Transformer Primary Winding Proximity Model     
Proximity model active? 1 1=yes
Rac1 1.32 mΩ
Rac2 234.43 mΩ
Rac3 2938.35 mΩ
Rac4 6590.55 mΩ
Rac5 21402.18 mΩ
Lac1 41.39685 uH
Lac2 41.0829 uH
Lac3 29.89081 uH
Lac4 8.84732 uH
Lac5 2.55406 uH

Proximity Loss - the Modern Way

(Can also measure with AP300)
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Magnetics Winding Loss

Design Example
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Proximity Loss Example

300 -

425 V

12 V  30 A
100 kHz

Primary 51 turns 20 awg 3 layers

Secondary 5 turns 10 mil foil



77

Primary Proximity Loss
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DC Resistance = 0.09657
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Primary Proximity Loss
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Primary Proximity Loss
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Magnetic   

Clear Tra  
Des

Primary Proximity Loss
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Secondary Proximity Loss
(5 mil Foil)

Secondary Winding

Primary Winding
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Secondary Proximity Loss Simulation
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Ridley Engineering Contacts

Power Supply Design Center  Advanced discussion group for power 
Discussion Group electronics engineers.

facebook.com/groups/ridleyengineering/

Power Supply Design Center  Educational material with a very practical approach
Papers and Videos ridleyengineering.com/design-center-ridley-engineering.html

Power 4-5-6 with SpiceLaunch Automated power supply design software
Advanced Software Proximity models and Ltspice generation

ridleyengineering.com/software-ridley/power-4-5-6/power-4-5-6-ridley.html

Power Supply Workshops Four days of hands-on magnetics and control design. 
Training for working engineers ridleyengineering.com/education/analog-lab-workshop/intro.html

https://www.facebook.com/groups/ridleyengineering/
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