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REDEXPERT - THE WÜRTH ELEKTRONIK DESIGN PLATFORM
A free, browser-based simulation and selection tool built for power engineers.

REDEXPERT
ACCELERATING POWER SUPPLY DESIGN WITH REDEXPERT

  Component Selection

Filter thousands of inductors, ferrite beads, and 

filter chokes by footprint, shielding type, 

inductance, DCR, and Isat.

  World's Most Accurate AC 

Loss Model

Empirical lab data — not analytical equations 

— covering 10 kHz to 10 MHz across all core 

materials.

  Thermal Simulation

Calculate temperature rise under real 

operating conditions. Visualise inductance vs. 

current curves at user-defined temperatures.

  DC-DC Converter Design

Enter Vin, Vout, Iout, frequency, and ripple. 

RedExpert recommends the optimal inductance 

and ranks matching parts.

  EMI Filter Designer

Design multi-stage EMI input filters. Simulate 

insertion loss with real component models.

  Rated Current Calculator

Custom Rated current measurement
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WHY INDUCTOR SELECTION IS CRITICAL IN POWER DESIGN
The inductor is often the most challenging component to select in a switching power supply. A poor choice leads to:

REDEXPERT
ACCELERATING POWER SUPPLY DESIGN WITH REDEXPERT

Excessive heat and efficiency losses

Core saturation causing instability

Unexpected EMI / noise problems

PCB space wasted on oversized parts

Costly design re-spins and delays

Traditional datasheets only give DCR and Isat — they miss 65% of total losses!
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REDEXPERT

REDEXPERT
ACCELERATING POWER SUPPLY DESIGN WITH REDEXPERT
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LOSSES IN POWER INDUCTORS

REDEXPERT
ACCELERATING POWER SUPPLY DESIGN WITH REDEXPERT

Core Losses
▪ Hysteresis losses – magnetizing and demagnetizing

▪ Eddy Current losses – current generation in core

Copper Losses
▪ DC losses – depending of RDC

▪ AC losses – dependent of core, winding structure etc.

Design Goal

Reduce total losses and achieve high efficiency
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WÜRTH ELEKTRONIK AC LOSS MODEL

REDEXPERT 2: INDUCTOR-LOSSES 
ACCELERATING POWER SUPPLY DESIGN WITH REDEXPERT

Calculation

Only core losses

PV= K ∙ fα  ∙  ∆Bβ

PV= K ∙ fα−1 ∙ ∆Bβ×fr

PV= K ∙  feqα ∙ ∆Bβ

B

H

Sinus signal

from with negative and 

positive excitation

Method

Real Components

all materials

All core shapes

Air gap (fringing)

Winding structure

Components Calculation

Total AC Losses

AC core losses

+ AC copper losses

PAC = f ( ∆I, freq,
DC, k1, k2 )

Point of Operation

Square wave voltage

Triangular current

DC offset

Method

Idealized

Ring cores

Components

CORE LOSS CALCULATION WITH STEINMETZ
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WÜRTH ELEKTRONIK AC LOSS MODEL

REDEXPERT 2: INDUCTOR-LOSSES
ACCELERATING POWER SUPPLY DESIGN WITH REDEXPERT
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CORE LOSS CALCULATION WITH STEINMETZ



9

ACCURACY

REDEXPERT 2: AC-LOSSES
ACCELERATING POWER SUPPLY DESIGN WITH REDEXPERT

Accuracy

Würth Elektronik

Steinmetz

A
c
c
u
ra

c
y

Duty Cycle

Validated for:

Frequency

▪ 10 kHz to 10 MHz

Duty Cycle

▪ 0.1 … 0.9
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AVAILABLE TOPOLOGIES

REDEXPERT 2: AC-LOSSES
ACCELERATING POWER SUPPLY DESIGN WITH REDEXPERT

BUCK Non-Sync
& Sync

BOOST Non-Sync
& Sync

SEPIC Single 
& Coupled

Topology 
independent 
IL and VL
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DESIGN CHALLENGE: STEVAL-3601CV1 EVM

REDEXPERT
ACCELERATING POWER SUPPLY DESIGN WITH REDEXPERT

ST STEVAL-3601CV1 Evaluation Board
Based on the DCP3601CMR miniaturised synchronous step-down (buck) converter. 
This EVM demonstrates how a complete industrial power supply can be designed 
using just one IC, one inductor, two capacitors and two resistors.

The Inductor's Role
Energy storage between switch 
ON/OFF cycles
Sets output ripple current magnitude

Directly influences total system 
efficiency
Impacts PCB footprint and cost

Critical for EMI filter effectiveness

Must handle wide Vin transients (up to 
36 V)

Challenge:  Select the optimal inductor for Vin=24V → Vout=5V @ 1A, 1MHz — then validate losses and thermal performance in 
RedExpert.

Key Electrical Specifications
Input Voltage (Vin) 3.3 V – 36 V

Output Voltage (Vout) 5.0 V (fixed)

Output Current (Iout) Up to 1 A

Switching Frequency 1 MHz (fixed)

Control Mode Peak Current Mode

Quiescent Current 110 µA (typical)

Efficiency (peak) ~91% at target load

EMI Compliance CISPR 16-4-2
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DESIGN CALCULATIONS
Calculating the Required Inductance — Before RedExpert

REDEXPERT
ACCELERATING POWER SUPPLY DESIGN WITH REDEXPERT

Determine the operating point and calculate the recommended inductance value.

Given: STEVAL-3601CV1 @ Vin = 24 V
Vin: 24 V  (typical industrial bus)
Vout:
Iout(max): 1.0 A
fsw: 1 MHz
Ripple ΔiL: 30% of Iout = 0.3 A

Duty Cycle D: Vout/Vin = 5/24 ≈ 0.208

5.0 V

Inductance Formula

L = (24 − 5) × 5 / (0.3 × 24 × 1,000,000)

L ≈ 13.2 µH

𝑳𝑶(𝒎𝒊𝒏) =
𝑽𝑰𝑵 − 𝑽𝑶𝑼𝑻

𝑰𝑶𝑼𝑻 × ΔiL

×
𝑽𝑶𝑼𝑻

𝑽𝑰𝑵 × 𝒇𝒔𝒘

Now, Enter these parameters into RedExpert
With all the input parameters, RedExpert will calculate the optimal value of inductance and show all the matching power inductors, 
and — critically — show you total AC + DC losses and temperature rise for every candidate part at this exact operating condition.



13

DESIGN CALCULATION

𝐿𝑂(𝑚𝑖𝑛) =
𝑉𝐼𝑁 − 𝑉𝑂𝑈𝑇

𝐼𝑂𝑈𝑇 × ΔiL

×
𝑉𝑂𝑈𝑇

𝑉𝐼𝑁 × 𝑓𝑠𝑤

𝐿𝑂(𝑚𝑖𝑛) =
24V − 5V

1A × 0.3
×

5 V

24V × 1 MHz

𝐿𝑂(𝑚𝑖𝑛) = 𝟏𝟑. 𝟐µ𝐇

STEVAL-3601CV1 @ Vin = 24 V

Where does the 
difference come 

from?

REDEXPERT
ACCELERATING POWER SUPPLY DESIGN WITH REDEXPERT
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DESIGN CALCULATION

▪ Inductance Formula for Buck Converter (REDEXPERT)

𝐿 =
𝑉𝑖𝑛 − 𝑉𝑜𝑢𝑡

ΔiL ∗ 𝐼𝑜𝑢𝑡
∗

V𝑜𝑢𝑡 + V𝐷

V𝑖𝑛 + V𝐷 ∗ 𝑓𝑠𝑤

The “correct“ way to calculate

REDEXPERT
ACCELERATING POWER SUPPLY DESIGN WITH REDEXPERT

▪ In many cases, the diode voltage can be neglected

▪ with VD << Vout

𝐿 =
V𝑖𝑛 − V𝑜𝑢𝑡

ΔiL ∗ 𝐼𝑜𝑢𝑡
∗

V𝑜𝑢𝑡

V𝑖𝑛 ∗ 𝑓𝑠𝑤𝑖𝑡𝑐ℎ

▪ Suggestion: The “perfect“ inductance wont exist anyway, order a sample for one inductance value above and below your
results

▪ After putting values in formula, 

𝐿 =
24 − 5

0.3 ∗ 1
∗

5 + 0.7

24 + 0.7 ∗ 1000000

L = 14.6 µ𝐇
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INDUCTOR SELECTION

REDEXPERT
ACCELERATING POWER SUPPLY DESIGN WITH REDEXPERT
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TOTAL LOSSES

https://redexpert.we-online.com/re/5y5b3yc4

REDEXPERT
ACCELERATING POWER SUPPLY DESIGN WITH REDEXPERT

Good overview for 
low and high load 
losses

AC losses stay the 
same in CCM

https://redexpert.we-online.com/we-redexpert/en/#/redexpert-embedded
https://redexpert.we-online.com/we-redexpert/en/#/redexpert-embedded
https://redexpert.we-online.com/we-redexpert/en/#/redexpert-embedded
https://redexpert.we-online.com/we-redexpert/en/#/redexpert-embedded
https://redexpert.we-online.com/we-redexpert/en/#/redexpert-embedded
https://redexpert.we-online.com/we-redexpert/en/#/redexpert-embedded
https://redexpert.we-online.com/we-redexpert/en/#/redexpert-embedded
https://redexpert.we-online.com/we-redexpert/en/#/redexpert-embedded
https://redexpert.we-online.com/we-redexpert/en/#/redexpert-embedded
https://redexpert.we-online.com/we-redexpert/en/#/redexpert-embedded
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SATURATION
Beware the Saturation!

REDEXPERT
ACCELERATING POWER SUPPLY DESIGN WITH REDEXPERT

▪ RedExpert will rely on the rated inductance to calculate
the ripple

▪ Inductance roll-off by saturation is not (yet) included in the
automatic calculation

▪ Saturation Roll_off is not standardized and can vary
10…35% percent between different Series

▪ Using the Slider, you can verify the actual inductance
under operating conditions

https://www.we-online.com/re/5eYl59KPluS
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Saturation vs. Temperature

REDEXPERT
ACCELERATING POWER SUPPLY DESIGN WITH REDEXPERT

SATURATION
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RATED CURRENT CALCULATOR
▪ Würth Elektronik has developed a thermal model 

which calculates the rated current of power 
inductors given specific trace dimension on a PCB.

▪ This will give design and component engineers 
the ability to explore how the rated current of 
parts is affected by different conductor 
dimensions used on the PCB 

REDEXPERT
ACCELERATING POWER SUPPLY DESIGN WITH REDEXPERT
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KEY TAKE AWAYS
1. Traditional datasheets miss up to 65% of total losses. DC resistance and saturation             

current alone are not enough.

2. REDEXPERT uses real hardware measurement data rather than simplified models to provide 
an accurate view of losses and thermal performance at your exact operating conditions.

3. Always verify inductance roll-off under load and temperature before finalizing your inductor 
choice. Use the RedExpert slider.

4. PCB trace dimensions affect your rated current. Use the Rated Current Calculator to validate 
your layout assumptions.

5. RedExpert is completely free. There is no reason not to use it. Visit redexpert.we-online.com 
today.

REDEXPERT
ACCELERATING POWER SUPPLY DESIGN WITH REDEXPERT

https://redexpert.we-online.com/we-redexpert/en/#/home
https://redexpert.we-online.com/we-redexpert/en/#/home
https://redexpert.we-online.com/we-redexpert/en/#/home
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ST EDESIGNSUITE AND 
EDSIM SIMULATION TOOLS

Victor Ceron
Product Marketing Engineer
Central US
Analog and Power
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DESIGN AND SIMULATION TOOLS
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STREAMLINE YOUR DESIGN PROCESS

24

Specify PrototypeAnalyzeSelect Refine Simulate

Specify the application use case1

Select from the suggested ICs, 

the ones with specific features
2

Analyze time & frequency domain 

results, efficiency, and losses
3

Refine the specifications 

of the project
4

Simulate the circuit with:

Online simulations & eDSim
5

Export the CAD file to start 

the prototyping phase
6
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EDESIGNSUITE QUICK START

25

3 Insert target parameters

4 Select the solution

… Enjoy the simple design process

1 Navigate to https://eds.st.com

2 Click DC-DC new design
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EDESIGN SUITE DEMO
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• 10 to 50 times faster than SPICE when simulating SMPS

• Time and frequency domain simulations

• Provide Loop stability with Bode plots

• Based on SIMPLIS engine, in line with main

competitors 

NEW FAST AND POWERFUL SIMULATOR
FOR SMPS AND ANALOG ICS 

28

Crunch your electrical simulation 10-50 times faster than traditional 

analog SPICE simulators 

eDSim product page eDesignSuite console

DC-DC converters (buck, USB-PD…)

2022 2023

Analog (op amps, CSA, COMPs…)

AC-DC converters (up to 100 W, …)

TVS discrete

2024

Power MOSFETs (SJ, SiC, LV)

Control stage

Available Proposal

Diodes, SCRs, triacs
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DC-DC STEP-DOWN CONVERTER 36 V, 1 A:
DCP3601
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PRODUCT OVERVIEW:
DCP3601

31

Part Number Dithering
Light 

Load 

DCP3601CMR
OFF

LCM

DCP3601NMR LNM

DCP3601CDMR
ON

LCM

DCP3601NDMR LNM

LCM for high efficiency at light loads

LNM for noise-sensitive applications

1 MHz fixed switching frequency

Wide input voltage range up to 36 V

Smart 
metering

Major 
Appliances

Industrial 

12V & 24V Bus 
Conversion

Eval Board
STEVAL-3601CV1 

Synchronous rectification

Frequency dithering for improved EMC performances

OVP, thermal shutdown

DCP3601

36 V, 1 A high efficiency monolithic step-down converter industrial 

grade
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AVAILABLE VERSIONS: DCP3601

32

36 V, 1 A high efficiency monolithic step-down converter
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TYPICAL APPLICATION FOR DCP3601  

33

Pinout - top view

Name Pin description

BOOT Bootstrap supply for the high side gate driver

GND System ground

FB Output voltage feedback

SW Switching node

VIN Input voltage

EN Enable

Typical application 

Typical BOM

BOOT

GND

FB EN

VIN

SW

DCP3601

744393305150 - Wurth

744393305100 - Wurth
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EFFICIENCY MEASUREMENT: 24 V TO 5 V

0,3

0,4

0,5

0,6

0,7

0,8

0,9

0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1

Ef
fic

ie
nc

y

Load current (A)

Efficiency comparison

DCP3601
Competitors

*Identical test conditions – same PCB, same switching frequency and components optimized for all tested convertors  
34
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STEVAL-3601CV1
DCP3601 EVALUATION BOARD

36 V, 1 A synchronous step-down converter evaluation board
Evaluation board
STEVAL-3601CV1

The STEVAL-3601CV1 demonstrates how highly efficient 

conversion can be achieved with just the DCP3601, an inductor, 

two small capacitors, and two resistors.

Features

 • Minimum configuration 6 components

 • 110 µA input quiescent current

 • 1 MHz fixed switching frequency 

 • Up to 36 V input operating voltage range 

 • 5 V output voltage 

 • Synchronous rectification 

 • Internal compensation network 

 • Peak current mode control 

 • Precision enable 

 • WEEE, CISPR16-4-2 and RoHS compliant 35
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THERMAL CHARACTERISTIC

Symbol Parameter Value
RthJA Thermal resistance junction-ambient 160°C/W
RθJC(top) Junction-to-case (top) thermal resistance 106°C/W
RθJB Junction-to-board thermal resistance 55°C/W
ψJT Junction-to-top characterization parameter 29°C/W
ψJB Junction-to-board characterization parameter 61°C/W

Note: these values were calculated in 

accordance with JESD specification and 

simulated on a 4-layer (2s2p) JEDEC board.

Vin: 24 V Vout: 5 V Iout: 1 A Ploss: ~0.8 WVin: 36 V Vout: 5 V Iout: 1 A Ploss: ~1 W STEVAL-3601CV1

Board parameters

• 4-layers PCB 

• Plating 70 μm copper

• Size 70 x 46 mm

Total RthJA ~75°C/W
It can manage 24 V → 5 V @ 1 A 

at ambient temperature of 80°C

36
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DCP360X USE IN 12 V AND 24 V 
INDUSTRIAL APPLICATIONS
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USE IN 12 V AND 24 V INDUSTRIAL APPLICATIONS

DCP3601

Load

MCU

Motor 

Driver

eFuse

STEF12S

STEF01

….Lead Acid

/ Lithium 

Battery

LDO

STLQ020
Sensors

Peripherals

3.3V

5V to 28,8V

AC Input

DCP3601

Load

MCU

Boost

LED Driver

LED6001

LDO

LDLN050 Sensors

Isolated 

AC/DC

Peripherals 

/ Host Card5V

24V

DCP3601

Battery motor controller 24 V high bay LED driver

Typical application features

• Power supply for embedded MCUs 

(STM32 like), sensors, peripherals, etc. 

• As simple as possible

• Low BOM count

• Small PCB area

Vin typical: 12-18 V

Vout typical: 3.3 V

Iout max: 0.8 A

Efficiency: 85.1%

Vin typical: 24 V

Vout typical: 5 V

Iout max: 0.6 A

Efficiency: 87.6%

38
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PRODUCT OVERVIEW:
DCP3603

39

Key applications

• Major appliances

• Smart metering

• Industrial 24 V bus conversion

Part Number Freq Dithering
Light 

Load 

DCP3603ACMR 500 kHz
OFF

LCM
DCP3603BCMR 1 MHz

DCP3603ACDMR 500 kHz
ON

DCP3603BCDMR 1 MHz

DCP3603ANMR 500 kHz
OFF

LNM
DCP3603BNMR 1 MHz

DCP3603ANDMR 500 kHz
ON

DCP3603BNDMR 1 MHz

Eng. samples: available | Qual. samples: available | MP: Q4Y25

SOT23-6

DCP3603

Key benefits & features

• Pin-to-pin with DCP3601

• 3.3 to 36 V input operating range

• Up to 3 A output current capability

• 110 μA operating quiescent current.

• 500 kHz and 1 MHz fixed switching 

frequency

• Synchronous rectification

• Internal compensation network

• LCM for high efficiency at light loads and 
LNM for noise sensitive applications

• Overvoltage protection

• Thermal shutdown

• Precision enable

• Frequency dithering

36 V, 3 A high efficiency monolithic step-down converter
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DCP3601 & DCP3603 COMPATIBILITY

Simple scalability for 1 A and 3 A output

Features

• Identical package and pinout

• Similar BOM

• Smaller inductor value (same size)

• Possibly bigger value output capacitor

Key benefits

• Same PCB layout

• Can be shared and optimized across 

more projects

• Scalability for 1 A and 3 A supplies
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EDSIM DEMONSTRATION
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EDSIM OVERVIEW (1)
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EDSIM OVERVIEW (2)

43
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EDSIM INSTALL – STEP 1Browse to www.st.com/edsim

Click on “Get Software” button
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EDSIM INSTALL – STEP 2Click “Get Latest” button
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EDSIM INSTALL – STEP 3After careful review of the entire License Agreement,

Click on the              button
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EDSIM INSTALL – STEP 4Download “stsw-edsim.zip” (737MB file)

Extract ZIP and click on “ST_eDSim-setup.exe”

Follow prompts to install eDSim
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EDSIM INSTALL – STEP 4.1Make sure to open ST eDsim for the first time to finish the installation of key files and registry entries.
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