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Basics
When do you need an DC/DC converter ?

3,3VDC24VDC

Power Supply
(230VAC / 24VDC) 

If your source voltage does not match to your load requirement

Processor
(3,3V) 

LOAD

Example:
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Basics 
MagI³C Power Modules Architecture
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MagI3C – Power Modules
more than you expect service

Design-in support
(product-related and application specific)

Layout review
(send your PCB files)

In-house trainings
(technical seminars)

Reference designs
(application examples)

EMI filter
design support Power Module
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Basics
Package and Construction

PCB

Cin & Cout

IC

Inductor

VDRM BQFNVDRM/LDHM TO263 FDSM SIP3

Inductor
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Choosing a DC/DC Converter
Parameters

• Input voltage range ….. Vin (min/max)

• Output voltage range ….. Vout (min/max)

• Output current (nominal, peak) ….. Iout (min/max)

• Ambient temperature - ….. °C / + ….. °C

• Package (type, size) .... SMD/THT, mm

• EMI norms … international /national

• Output voltage ripple ….. mV

• Switching frequency ….. MHz

• Efficiency ….. %

• Options / Features …..
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Basics
On-/Off-Phase

On-Phase
L

DCin Cout Rload

Ion-Phase

S

Off-Phase
L

DCin Cout Rload

Ioff-Phase

S
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Basics 
Efficiency

Best practice to use the power module within the
red marked area
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What is an Magic Power Module?

� A fully  integrated  DC-DC  power supply

� Fully integrated meaning

– Integrated MOSFETs  

– compensation  network

– shielded  inductor  

– Input and output capacitors for some models

– All in a single small package

� Typically applications

– Point-of-Load DC-DC applications from 12V and 24V industrial rails

– Industrial, Test & Measurement, Medical applications

– System power supplies

– DSPs, FPGAs, MCUs and MPUs supply

– I/O interface power supply

– High density distributed power system
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MagI³C Power Modules Overview
VDRM / LDHM High voltage Portfolio
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MagI³C Power Modules Overview
VDRM / VDMM Low voltage Portfolio
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MagI³C Power Module Overview
FDSM Portfolio
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MagI³C Isolated Power Module Overview
FISM Portfolio



14Date 17.12.2015   |  Technical Academy   |   Internal Use |   Power Day Advanced Switch Basics

© 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

DESIGN FLOW – Variable Micro Module

� The next steps will show how to select the external components to design your power 
application.

� Essential Steps  (depends on type)

1. Set output voltage

2. Select input capacitor

3. Select output capacitor

4. Select the feed-forward capacitor

� Optional Steps (depends on type)

– Select soft-start capacitor

– Select under voltage lockout divider

– Select switching frequency

– Enable / Disable

– Voltage tracking

– Synchronization to an external clock

– Power Good
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Essential Step 1  - Set output voltage

� The output voltage is selected with a resistor divider across FB pin and AGND. 

� Example based on part 171960501 

– Output voltage can range from 0,6V to 5.5V
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Essential Step 2  - Selecting the input capacitor

� Internal input capacitor present

– For improved EMI performance

– Increase protection to transients

� Recommended to add 10uF externally
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DC-Bias behavior of MLCC capacitors
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DC-Bias behavior of MLCC capacitors
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Essential Step 3  - Select output capacitor

� Recommended is additional 10uF to the internal 1uF

� Main selection criteria

– Required output voltage ripple

� Use low ESR parts like MLCC and/or Polymer 
capacitors

� Consider DC-Bias behavior for MLCC
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Essential Step 4  - Select the feed-forward capacitor (Cff)

� The Feed-forward capacitors influences

– Transient response

– Over and undershoots

– Efficiency in low power mode

� Typically an 22pF type provides best compromise
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Layout recommendation
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EMC considerations
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RedExpert – Online selection and simulation tool
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Application notes
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Benefits & Performance Overview
It‘s MagI³C

Saves up to 75% Design In time

EMC compliant to EN55022 class B

Efficiency up to 97% & 
Adj. Switching Frequency

Best Thermal Performance

High Power in Small Package
- Delivers up to 5A/100mm² Soft Start

(to reduce inrush currents)

Protections:
Under Voltage Lockout, Short 
Circuit, Over temperature

Low Ripple for quite circuits (<20mV)

Sync. Function

Integrated inductor

Tracking Function

Power Good Function
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Any questions?


