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AGENDA
Selecting the right inductor using REDEXPERT

▪ Power Inductor losses
▪ Demo  Board Overview
▪ Live Demo using Thermal Camera
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INDUCTOR LOSSES

Copper + Core
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INDUCTOR LOSSES
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PcopperPcorePtotal +=

Core Losses
 Hysteresis losses

 Eddy current losses

Copper Losses
DC losses – depending on DC resistance of wire

 AC-losses – dep. on winding structure
Skin-Effect

Proximity-Effect
Downloads: 455

Downloads: 455

Downloads: 455

Reduce the losses of the inductor help to:
• Optimize the efficiency
• Reduce effort for cooling system

http://www.freegifs.de/download.php?image=rauch/rauch00002.gif&host=1&id=8669
http://www.freegifs.de/download.php?image=rauch/rauch00002.gif&host=1&id=8669
http://www.freegifs.de/download.php?image=rauch/rauch00002.gif&host=1&id=8669
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DC COPPER LOSSES

DC Copper Losses
Due to the DC resistance ( DCR) of the 
wire.
Expressed as:
PDC= RDC *I²
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P TOTAL = P COPPER + P CORE

Copper Losses = P DC_Copper +   P AC_Copper  

Downloads: 455

Downloads: 455

Downloads: 455

Can be Minimized by:
Using thicker wire
Reducting number of turns

http://www.freegifs.de/download.php?image=rauch/rauch00002.gif&host=1&id=8669
http://www.freegifs.de/download.php?image=rauch/rauch00002.gif&host=1&id=8669
http://www.freegifs.de/download.php?image=rauch/rauch00002.gif&host=1&id=8669
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AC COPPER LOSSES
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P TOTAL = P COPPER + P CORE

Copper Losses = P DC_Copper +   P AC_Copper  

Downloads: 455

Downloads: 455

Downloads: 455SKIN Effect
As frequency increases, AC current flows only 
on the outer surface of the wire.

Reduces the effective conduction area → 
increases resistance

Proximity Effect
Additional current crowding due to nearby 
conductors carrying current in the same or 
opposite direction

Increases effective resistance and losses in 
bundled or closely spaced windings

Can be Minimized by:
Use flat wire or Litz wire to increase effective surface area and reduce AC resistance.

http://www.freegifs.de/download.php?image=rauch/rauch00002.gif&host=1&id=8669
http://www.freegifs.de/download.php?image=rauch/rauch00002.gif&host=1&id=8669
http://www.freegifs.de/download.php?image=rauch/rauch00002.gif&host=1&id=8669
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DESIGN TRADE OFFS
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Change Effect on Losses Side Effects

Thicker wire ↓ DC & AC copper losses ↑ physical size of the inductor

Fewer turns ↓ DC resistance ↓ inductance, ↑ core losses (to keep 
same L)

Flat wire ↓ AC losses (skin/proximity) ↑ cost and size
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CORE LOSSES

The core losses are classified in two parts:
 Hysteresis losses

 Eddy currents
Hysteresis losses:
▪ Energy lost due to the changing magnetic 

energy in the core

Eddy currents
▪ Parasitic currents induced in the core – 

Energy lost
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P TOTAL = P COPPER + P CORE



9

HOW TO REDUCE CORE LOSSES
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Reduce the ripple ( Increase L)
Reduce the switching frequency

Increase the size of the core
Change material 

Change Effect on Core Losses Effect on Copper Losses Other Impact
Bigger core ↓ Core losses – ↑ Physical size of inductor
More turns (higher L) ↓ Ripple → ↓ Core losses ↑ Copper losses

Change core material ↓ Core losses (better 
material) –
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BUCK DEMO KIT 
+ RED EXPERT
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BUCK DEMO KIT FOR REDEXPERT
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Buck Demo Kit for REDEXPERT

Test Conditions
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THE BOARD

Rectification losses

Switching losses

Input filtering losses

Inductor losses

Output filter losses
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THE BOARD
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TEST #1
REDEXPERT: Test condition 1

▪ Vin = 19 V
▪ Vout = 5 V 
▪ Iout = 0.5 A
▪ Frequency = 450 kHz
▪ Tiniziale = 28°C
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TEST #2
REDEXPERT: Test condition 2

▪ Vin = 19 V
▪ Vout = 5 V 
▪ Iout = 0.5 A
▪ Frequency = 2.2 MHz
▪ Tiniziale = 28°C
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TEST #3
REDEXPERT: Test condition 3

▪ Vin = 19 V
▪ Vout = 5 V 
▪ Iout = 2 A
▪ Frequency = 2.2 MHz
▪ Tiniziale = 28°C
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FEEDBACK?
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