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Key parameters
HOW TO CHOOSE A POWER INDUCTOR 
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SMART SELECTION OF INDUCTORS

▪ Requirements for customer
▪ Value
▪ Behavior & tolerances

▪ Currents
▪ DC resistance (DC losses)
▪ AC losses ??
▪ REDEXPERT !

▪ System voltage
▪ Temperature limits and behavior
▪ REDEXPERT ! 

▪ Mechanical aspects
▪ Qualifications and standards

▪ Product parameters: datasheet

Key parameters and use
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INDUCTOR SELECTION

▪ Inductance is measured with LCR meter
▪ With a specific set up

▪ Samples can be ordered with the nearest standard 
values

Inductance value production and quality measurement

01. 07. 2025
TECHNICAL ACADEMY | M CHACATON



15

Inductance value : the buck converter example
INDUCTOR SELECTION

𝐿 =
𝑉𝑖𝑛 − 𝑉𝑜𝑢𝑡 ⋅ 𝐷

𝑓𝑠𝑤𝑖𝑡𝑐ℎ ⋅ 𝑟 ⋅ 𝐼𝑜𝑢𝑡

• 𝑉𝑖𝑛 = 24𝑉

• 𝑉𝑜𝑢𝑡 = 5𝑉

• 𝐼𝑜𝑢𝑡 = 2𝐴

• 𝐹𝑠𝑤 = 535 𝑘𝐻𝑧

• 𝑉𝑠𝑤 = 0,3𝑉

• 𝑉𝐷 = 0,3𝑉

𝐷 =
𝑉𝑜𝑢𝑡

𝑉𝑖𝑛
𝐷 =

𝑉𝑜𝑢𝑡 + 𝑉𝑑

𝑉𝑖𝑛 − 𝑉𝑠𝑤 + 𝑉𝑑

𝐷 = 0,208 𝐷 = 0,22

𝑟 = 40%

𝐿 = 9,3µ𝐻 − 9,7µ𝐻

𝑟 = 20%

𝐿 = 18,5µ𝐻 − 19,4µ𝐻

𝐼𝑛𝑜𝑚 = 𝐼𝑜𝑢𝑡

𝐼𝑝𝑒𝑎𝑘 =2,2A 

𝐼𝑝𝑒𝑎𝑘 = 𝐼𝑜𝑢𝑡 +
∆𝐼

2

𝐼𝑝𝑒𝑎𝑘 =2,4A 

Standard value :  8,2µH; 10µH, 12µH, 15µH, 18µH, 22µH 

Cin
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L
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VOut
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Rload
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+

-
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Ripple VS Inductance value : 
INDUCTOR SELECTION

Cin
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• 𝑉𝑖𝑛 = 24𝑉

• 𝑉𝑜𝑢𝑡 = 5𝑉

• 𝐼𝑜𝑢𝑡 = 2𝐴

• 𝐹𝑠𝑤 = 535 𝑘𝐻𝑧

• 𝑉𝑠𝑤 = 0,3𝑉

• 𝑉𝐷 = 0,3𝑉

𝑟
(𝐵𝑢𝑐𝑘) =

𝑉𝑖𝑛 − 𝑉𝑜𝑢𝑡 ⋅ 𝑉𝑜𝑢𝑡

𝑓𝑠𝑤𝑖𝑡𝑐ℎ ⋅ 𝐿 ⋅ 𝐼𝑜𝑢𝑡 ⋅ 𝑉𝑖𝑛

37%

46,2%

30,8%

L(µH)

+/-20%

r (16%)
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RATED CURRENT
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RATED CURRENT

▪ Datasheet sample ▪ Rated current mention in the datasheet

Heating shown in the Datasheet

01. 07. 2025
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RATED CURRENT

▪ This value describes the direct current at which the 
component self heating increases (∆T)

▪ The method Würth Elektronik uses to measure the 
rated current is based upon section 6 of the IEC 
62024-2:2020 standard to provide transparent and 
comparable Ir values. A test PCB with a Power Inductor 
is contained within a box of roughly 20 cm on each side 
and does not contact directly with the surrounding box. 
Only natural heat exchange occurs, with no forced heat 
transfer applied to the test PCB. 

▪ Overall setup

Explained setup

01. 07. 2025
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Personal 

computer

Power supply

Test bench

Infrared 

camera

IEC Iclass PCB 

with Power 

Inductor
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RATED CURRRENT

▪ Temperature rise vs Current ▪ Losses vs current
▪ DC current injection is more convenient and very 

accurate to define losses and temperature rise 
accordingly

Definition with temperature rise

01. 07. 2025
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𝑰𝑹 =  𝟕, 𝟑 𝑨 | test condition ∆T = 40K

𝑃𝑙𝑜𝑠𝑠 = 𝑅𝐷𝐶 ⋅ 𝐼𝐷𝐶
2
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RATED CURRENT
How 𝐼𝑟  is defined ?
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Irated 1,36 A

Irated 1,466 A

Irated 1,601 A

Irated 1,468 A

Irated 1,65 A

Irated 1,9 A

Same size, 
Same electrical parameter (L, RDC)

Why different rated currents ?
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RATED CURRENT
How 𝐼𝑟  is defined ?
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Irated 1,36 A
Irated 1,466 A

Irated 1,601 A

Irated 1,468 A

Irated 1,65 A

Irated 1,9 A
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IEC 62024-2:2020

▪ Class A: 1 to 22mm pattern width
▪ Class B: Product Series with standard 

requirement profile
▪ Class C: Product which are used in high packing 

density application
▪ Class D: Products with current capability higher 

then 30A

WE Definition and uses of Rated current

01. 07. 2025
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Class DClass C

Class BClass A

Class A Class A
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POWER INDUCTORS

Redefining Rated Current Measurements for Power Inductors
▪ The rated current is related from temperature elevation
▪ 40K is a “standard”  common value often the difference between 

component temperature and ambient temperature.
▪ 40K is also the maximum temperature rise of the IEC62024-

2:2020 standard; practical to evaluate maximum performances.
§6.4.3 i) into standard page 15

▪ IEC62024 board method, as WE choose Class C

Wurth Elektronik current definition ; the truth about it 

01. 07. 2025
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https://www.we-online.com/catalog/media/o667588v410%20OCP%20Redefining%20Rated%20Current%20Measurements%20for%20Power%20Inductors.pdf
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EXAMPLE CLASS C

▪ WE-PD Performance variant

7447707033 [1280] size code

01. 07. 2025
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12mm

8,
0m

m
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EXAMPLE CLASS C

▪ WE-XHMI

74439387033 [7070] size code 
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X2,4 less surface than 
PD [1280]

42% more current

7,9mm

7,
6m

m

7,
1m

m
12mm



SATURATION 
CURRENT
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POWER INDUCTORS
Inductor value Vs current

01. 07. 2025
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▪ Calculation with estimated reduction of L value (into saturation)

𝑳𝟎

REDEXPERT curve

-30%

-50%

safe operation area

total saturation area

critical operating area
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Saturation behavior

POWER INDUCTORS
WE-TPC# 744043100 

REDEXPERT WE-TPC# 744043100 deviation explanation for 10µH 𝐼𝑠𝑎𝑡 = 1,0A
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Bmax

H

B

∆B

𝑁𝑜𝑡𝑒 ∶
𝐵

𝐻
= µ

𝑡𝑠

𝐼𝐿(𝑎𝑣𝑒)

𝐼𝐿(𝑚𝑖𝑛à

𝐼𝐿 𝑚𝑎𝑥

iL(t)

∆𝐼𝐿 !

Switch ON Switch OFF

Current 
increase

Inductance 
decrease

https://www.we-online.com/en/components/products/WE-TPC#744053100
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POWER INDUCTORS

▪ Saturation effect 𝐼𝑜𝑢𝑡 𝐵𝑢𝑐𝑘 = 1,0𝐴 ▪ Saturation effect : real measurements

Without saturation
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10µH WE-TPC# 744043100 Isat=1,0A10µH WE-LHMI# 74437346100 original Isat=7,3A

𝐼𝐿𝐴𝐶
𝐼𝐿𝐴𝐶 

https://www.we-online.com/en/components/products/WE-TPC#744043100
https://www.we-online.com/en/components/products/WE-LHMI#74437346100
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INDUCTOR SELECTION

▪ The current that causes an inductance drop compared 
to it initial inductance value. In most cases for our 
inductors a drop of 10% is specified. 

Saturation Current

01. 07. 2025
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INDUCTOR SELECTION : SATURATION CURRENT
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𝐼𝑠𝑎𝑡 𝑑𝑒𝑝𝑒𝑛𝑑𝑠 𝑜𝑛 𝑡ℎ𝑒 𝑑𝑒𝑓𝑖𝑛𝑖𝑡𝑖𝑜𝑛

Δ𝐿/𝐿𝑖 =10%

Δ𝐿/𝐿𝑖 = 20%

Δ𝐿/𝐿𝑖 = 30%

10,3𝐴 11,3𝐴 12,2𝐴 WE-PD definition

𝐼𝑠𝑎𝑡 @Δ𝐿/𝐿𝑖 = 10%

 



INDUCTOR SMART 
SELECTION
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▪ REDEXPERT

SMART SELECTION OF INDUCTORS

▪ Datasheet

Various tools same results, old  VS smart method
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TEMPERATURE VS LOSSES

▪ Losses from energy transit ▪ Temperature rise specification  
▪ The overall behavior is : 

▪ To be able to simplify measurement only DC is used:

▪ How estimate overall losses?
▪ Launch :

REDEXPERT

Why does the component heat up ?

01. 07. 2025
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Downloads: 455
Downloads: 455

Downloads: 455

𝑷𝒊𝒏 𝑷𝒐𝒖𝒕

𝑷𝒍𝒐𝒔𝒔

𝑃𝑙𝑜𝑠𝑠 =  𝑃𝐷𝐶  +  𝑃𝐴𝐶

𝑃𝑙𝑜𝑠𝑠 = 𝑅𝐷𝐶 ⋅ 𝐼𝐷𝐶
2

https://redexpert.we-online.com/we-redexpert/en/#/home
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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INDUCTOR : SATURATION AND PACKAGE
Losses with REDEXPERT Tool

01. 07. 2025
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INDUCTOR : RATED CURRENT, TEMPERATURE RISE AND LAYOUT
Temperature rise : REDEXPERT Tool
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SMART SELECTION OF INDUCTORS

▪ LtSpice simulation
▪ Impedance 𝑍 =

𝑈

𝐼𝐿

Various tools same results, just choose your preferred

01. 07. 2025
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CAPACITOR
SELECTION
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CAPACITORS

▪ Electrolytic
▪ Wet electrolyte
▪ Higher voltage / values

• Voltage ≤ 450V
• Capacity up to 33000µF

▪ THT / SMT / Snap in mount

▪ Hybrid polymer
▪ Low ESR & Low leakage current
▪ High ripple current characteristics
▪ High stability over the temperature range
▪ High lifetime performance

▪  Polymer
▪ Solid electrolyte
▪ Lower ESR / ESL

• Voltage ≤100V
• Capacity up to 2000µF

▪ THT / SMT / H-Chip: Low profile & Low ESR versions
▪ Lifetime

Aluminum: Electrolytic / Polymer / Hybrid polymer

01. 07. 2025
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CAPACITOR SMART 
SELECTION

01. 07. 2025
TECHNICAL ACADEMY | M CHACATON



53

HOW DO YOU FIND THE BEST FITTING INPUT CAP FOR DCDC?
e.g. fsw: 500kHz / Vin: 12V     → https://we-online.com/re/5syv8W1J

01. 07. 2025
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https://we-online.com/re/5syv8W1J
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OK, BUT WHY NOT A MLCC?
Do you know Bias effect ? Two values two with two packages comparison
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e.g. fsw: 500kHz / Vin: 12V   → https://we-online.com/re/5syxRGEc

https://we-online.com/re/5syxRGEc
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CAPACITORS : BIAS AND PACKAGE
MLCC DC Bias behavior : Size impact onto technology
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CAPACITORS : ESR AND FREQUENCY
MLCC behavior : global impedance and ESR behavior
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CAPACITORS : ESR AND FREQUENCY
Aluminum caps behavior : global impedance and ESR behavior
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CAPACITORS : ESR AND FREQUENCY
Aluminum Polymer caps behavior : global impedance and ESR behavior

01. 07. 2025
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▪ Aluminum Polymer Capacitors
▪ Lower ESR and high frequency dedicated

▪ Aluminum Electrolytic Capacitors
▪ Recommended for mains rectification / filtering

• Low frequency

RIPPLE CURRENT
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GOOD TO KNOW
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CAPACITORS

▪ Snap-in and screw…
https://www.we-
online.com/en/components/products/pbs/capacitors/aluminium_electrolytic_capacitors/
aluminium_electolytic_snap-in_capacitors

https://www.we-
online.com/en/components/products/pbs/capacitors/aluminium_electrolytic_capacitors/
wcap_screw_capacitors

▪ Non polar
https://www.we-online.com/en/components/products/WCAP-ASNP

Some other technologies and structure
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https://www.we-online.com/en/components/products/pbs/capacitors/aluminium_electrolytic_capacitors/aluminium_electolytic_snap-in_capacitors
https://www.we-online.com/en/components/products/pbs/capacitors/aluminium_electrolytic_capacitors/aluminium_electolytic_snap-in_capacitors
https://www.we-online.com/en/components/products/pbs/capacitors/aluminium_electrolytic_capacitors/aluminium_electolytic_snap-in_capacitors
https://www.we-online.com/en/components/products/pbs/capacitors/aluminium_electrolytic_capacitors/wcap_screw_capacitors
https://www.we-online.com/en/components/products/pbs/capacitors/aluminium_electrolytic_capacitors/wcap_screw_capacitors
https://www.we-online.com/en/components/products/pbs/capacitors/aluminium_electrolytic_capacitors/wcap_screw_capacitors
https://www.we-online.com/en/components/products/WCAP-ASNP
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CAPACITOR

▪ Capacitors with high base plates are available on request for Aluminum 
Electrolytic- and Aluminum Hybrid Polymer Capacitors, as project parts.

▪ What are the benefits? - The SMT capacitor is surrounded by a high base 
plate that also has larger soldering pads, due to that, the results in 
vibration tests improve and the parts can withstand up to 30G.

▪ Ask eiCap BU for more information « High Baseplate »

Vibration-proof Aluminum Electrolytic- and Aluminum Hybrid Polymer Capacitors!
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