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AGENDA

▪ Introduction

▪ Market Trends
▪ Molded Inductor production process and materials
▪ Molded Inductor phenomenons

▪ Effects in Applications

▪ WE Operating Voltage Definition

▪ Detection Method
▪ Datasheets, Application Note
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INTRODUCTION
Market Trends

▪ Design-In of Molded Power Inductors
▪ Compact Design
▪ Power Density
▪ Temperature stability
▪ Soft Saturation

▪ Switching Frequencies
▪ Input Voltages
▪ Duty Cycles

▪ Previously 48 V to 12 V, to 5 V, to 1,8 V
▪ Today 48 V directly to 1,8 V
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Example: WE-PD2

Example: WE-XHMI

Example: WE-MAPI
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INTRODUCTION
Molded Inductor production process and materials

▪ Production Process (simplified)
▪ Wound insulated copper wire
▪ Material mixed containing Iron Powder and Binder
▪ Pressed in mold
▪ Cured in Oven

▪ Core Material
▪ Mostly contain Iron Particles
▪ Iron is conductive
▪ Particles are coated
▪ Binder used as „glue“

▪ Too high voltage can cause a short circuit over the
material
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Iron Powder Particles - BASF Website
Iron Powder Particles Coating - BASF 

Website

Melted powder structure of a molded Power Inductor
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INTRODUCTION
Molded Inductor phenomenon

▪ Material degredation not detectable during standard qualification testing

▪ Change in Q is the main driver of this phenomenon!
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Good part Compromised part
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INTRODUCTION
Molded Inductor phenomenon
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INTRODUCTION
Molded Inductor phenomenon
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EFFECTS IN APPLICATIONS
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EFFECTS IN APPLICATIONS

Application Parameters Demonstrator Board

▪ Buck Converter Application
▪ Input Voltage: 18 Vdc
▪ Output Voltage: 5 Vdc
▪ Switching Frequency: 510 kHz
▪ Output Current: 1 A

▪ Inductors are interchangeable
▪ Part fresh from production
▪ Compromised part by multiple voltage pulses > 200 V
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EFFECTS IN APPLICATIONS

Simplified Buck Converter Buck Converter Current Waveform
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EFFECTS IN APPLICATIONS

Simplified Buck Converter with parallel Resistor R Buck Converter Current Waveform with Resistor R
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Inductive behavior 

Resistive behavior 
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EFFECTS IN APPLICATIONS
Temperature Rise – What do you think?

Good Part Compromised Part
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EFFECTS IN APPLICATIONS
Temperature Rise

Good Part Compromised Part
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+ 276 %
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WE OPERATING VOLTAGE
DEFINITION
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WE OPERATING VOLTAGE DEFINITION
Detection method

▪ No test standard available from IEC or equivalent

▪ Own developed measurement procedure

▪ Custom developed measurement equipment with

partner MinDCet NV

▪ Very close to end application use

▪ Completely different approach to any competitor
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HV-MADMIX; MinDCet Website
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WE OPERATING VOLTAGE DEFINITION
Detection method

Full Bridge DC-to-DC Converter Inductor Voltage and Current Waveform

OPERATING VOLTAGE OF MOLDED POWER INDUCTORS
JKE | DIGITAL WE DAYS | 23.04.2024



18

WE OPERATING VOLTAGE DEFINITION
Datasheet: WE-MAPI Size 4020
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WE OPERATING VOLTAGE DEFINITION
Application Note ANP126
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WE OPERATING VOLTAGE DEFINITION
Defined Product Series
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Product Series Operating Voltage

WE-MAPI 80 V

WE-LHMI 120 V

WE-XHMI 120 V
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We are here for you now! 
Ask us directly via our chat or via E-Mail.

Questions
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