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Reducing inductor size
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 Todays challenges in Power design

 Inductor Caculation

 Shrinking the inductor

 Summery

 Questions and answers. 
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HOW TO CHOOSE A POWER INDUCTOR

Size

Efficiency
Temperature

Current 
Which one?

EMC

Application
Voltage 
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BUCK CONVERTER : Inductor calculation
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Saturation current
𝑟 ≥ 20% 𝑎𝑛𝑑 ≤ 40% 𝑜𝑓 𝐼𝑜𝑢𝑡

𝐿 =
𝑉𝑖𝑛 − 𝑉𝑜𝑢𝑡 ∗ 𝐷

𝑓𝑠𝑤𝑖𝑡𝑐ℎ ∗ 𝑟 ∗ 𝐼𝑜𝑢𝑡
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INDUCTOR SELECTION : L vs Current

safe operation area

total saturation area

critical operating 
area
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INDUCTOR DESIGN : Standard design

Toroidal coil : Iron Powder
WE-SI, WE-FI

Solenoid coil : 
NiZn / MnZn
WE-Tix, PD2

Solenoid coil + Shielding
NiZn / MnZn
WE-PD, WE-TPC, WE-PD2SR
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INDUCTOR DESIGN : Standard design

Multilayer 
NiZn and Metal Alloy
WE-PMI, WE-PMCI

Small size  : 0603 to 1210

Semi Shielded
NiZn
WE-LQS

Plastic Molded 
NiZn
WE-GF, WE-GFH
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Lead frame free-design for 
best co-planarity

No solder or welding joints 
for highest reliability

Greatest core utilization for highest 
current handling

Reduce parasitic capacitances 
for lowed AC losses 

Self shieling construction  for 
best EMI performance

Protective coating for 
perfect robustness

INDUCTOR DESIGN : MOLDED INDUCTOR
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TI-PMLK Buck Würth Elektronik Edition

 The board allows to analyze:

 The inherent properties of power inductors, 
including saturation, losses and thermal 
effects, and their correlation with physical 
characteristics

 The impact of switching regulators operating 
conditions on the inductors characteristics

 The impact of inductors characteristics on 
the operation and performances of switching 
regulators

LM3475, hysteretic controller

TPS54160, peak current controller
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Downsizing the inductor, what can we do?

 Increase switching frequency

 Lower inductance

 Higher core losses in the inductor

 Lower DC losses in the inductor

 Higher switching losses MOSFET

 Change core material

 Optimize core losses in the inductor for 
higher switching frequencies.

 Different saturation behavior due to 
difference in BH-curve and inductor 
construction.

𝐿 =
𝑉𝑖𝑛 − 𝑉𝑜𝑢𝑡 ∗ 𝐷

𝑓𝑠𝑤𝑖𝑡𝑐ℎ ∗ 𝑟 ∗ 𝐼𝑜𝑢𝑡
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We can also use saturation behavior!
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Compare of L4, L5 and L6
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 WE-TPC

 Size 8043

 L = 100uH

 WE-LHMI

 Size 7050

 L = 68uH

 WE-PD

 Size 7043

 L = 68uH
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Or use totally different inductors.
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Compare of L4, L5 and L6
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 WE-MAPI

 Size 4030

 L = 10uH

 WE-HCI

 Size 1050

 L = 16uH

 WE-XHMI

 Size 1090

 L = 10uH
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CCM & DCM
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 At low load conditions the convertor drops from CCM 
into DCM or Boundary mode. 

 For the inductor this lead to higher peak currents

 Efficient of the convertor will drop

 Not good for EMI

 Ripple voltage on output will increase
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RedExpert simulation. 18Vin, 300KHz, 300mA Iout. 
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 we-online.com/redexpert
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Summery measurements results
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RedExpert Simulation 18Vin, 450KHz, 300mA Iout
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 we-online.com/redexpert
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Summery measurements results
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fsw = 450 kHz and Iout = 0.3 A
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Hands-on learning kit
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 Investigate the impact of magnetics on the 
performance of a switching power supply 

 Help to speed up your design

 Ideal for everyone new in the field of power 
design but also experienced designers to 
increase knowledge of magnetic 
components

 Developed in collaboration with Texas 
Instruments and with Dr. Nicola Femia, a 
renowned industry power expert and faculty 
at the University of Salerno, Italy.

 Get your kit at we-online.com or your local 
sales contact
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Thank you for your attention


