SELECTING THE RIGHT INDUCTOR FOR
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REDEXPERT
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WURTH ELEKTRONIK MORE THAN YOU EXPECT



AGENDA
Selecting the right inductor using REDEXPERT

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

Ptotal = Pcore + Pcopper

Copper Losses

Core Losses DC losses — depending on DC resistance of wire

Hysteresis losses AC-losses — dep. on winding structure
Skin-Effect
Proximity-Effect

Eddy current losses

most efficient power inductor

Reduce the losses of the inductor help to:
» Optimize the efficiency
* Reduce effort for cooling system
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DC COPPER LOSSES

P totaL = P copper + P core

Copper Losses = P bc_Copper + P ac_Copper

DC Copper Losses
Due to the DC resistance ( DCR) of the \ \ s

wire.
Expressed as:
I:)Dc= RDC *I*

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

P totaL = P copper + P core

Copper Losses = P pc Copper + P ac Copper

SKIN Effect

Proximity Effect
As frequency increases, AC current flows only \

Additional current crowding due to nearby
\ g conductors carrying current in the same or
opposite direction

on the outer surface of the wire.

Reduces the effective conduction area —
increases resistance

)

Increases effective resistance and losses in
bundled or closely spaced windings

N

freq

0  Hz kHz MHz

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

Change Effect on Losses Side Effects

Thicker wire | DC & AC copper losses 1 physical size of the inductor

Fower tUrns I BElesistance | inductance, 1 core losses (to keep
same L)

Flat wire | AC losses (skin/proximity) 1 cost and size
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CORE LOSSES

P totaL = P copper + P core

The core losses are classified in two parts:
Hysteresis losses

Eddy currents
Hysteresis losses: Eddy currents
= Energy lost due to the changing magnetic = Parasitic currents induced in the core —

Spontaneous
Magnetism

Normal When magnetic field When magnetic
is applied field is removed
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HOW TO REDUCE CORE LOSSES

Reduce the ripple ( Increase L)

Reduce the switching frequency

Increase the size of the core

Change material

 Hyperflux
[ W2/ M | Matal Aoy |

Change Effect on Core Losses Effect on Copper Losses Other Impact
Bigger core | Core losses - 1 Physical size of inductor
More turns (higher L) | Ripple — | Core losses | 1 Copper losses

Change core material

| Core losses (better
material)
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BUCK DEMO KIT FOR REDEXPERT

AEDEXPERT

TECHNICAL DATA:
200 kHz ~ 2 MHz
45V~ 40V

2 By
2A/7 3A peak

Order Code 988 141
Version 1.0
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Buck Demo Kit for REDEXPERT -

WURTH ELEKTRONIK

Switching frequency: Inductor selection:

® 47 \HWE-HCC 744 334 047 0
EE = 22pHWE-MAPI 744 383 340 22
= 100 pHWE-PD 744 778 520

Test Conditions

250 Additional heatsink
2'0 A recommended for
' continuous usa

Date 19.09.2017 | Technical Academy | Internal Use | EMC 12
© All rights reserved by Wurth Electronics, also in the event of industrial property rights. All rights of disposal such as copying and redistribution rights with us. www.we-online.com



THE BOARD
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THE BOARD
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TEST #1
REDEXPERT: Test condition 1

.Vin=19\/
=\ =5V

e REDEXPERT®

THE WORLD'S MOST ACCURATE
] Frequenc\/ — 450 kHZ AC LOSS MODEL FOR INDUCTORS
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TEST #2
REDEXPERT: Test condition 2
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TEST #3
REDEXPERT: Test condition 3
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FEEDBACK?

= re -
HT

(] e

1 8 | SELECTING THE RIGHT INDUCTOR

AMEER ELATRASH | 4/24/2025



	Slide 1: Selecting the right inductor for DC-DC converters using redexpert
	Slide 2: Agenda
	Slide 3: Inductor Losses
	Slide 4: Inductor Losses
	Slide 5: DC Copper Losses
	Slide 6: AC Copper Losses
	Slide 7: Design Trade offs
	Slide 8: Core Losses
	Slide 9: How to reduce core losses
	Slide 10: Buck Demo Kit  + Red Expert 
	Slide 11: Buck Demo Kit for REDEXPERT
	Slide 12: Buck Demo Kit for REDEXPERT
	Slide 13: The board
	Slide 14: The Board
	Slide 15: Test #1
	Slide 16: Test #2
	Slide 17: Test #3
	Slide 18: FEEDBACK?

