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REDEXPERT - THE WURTH ELEKTRONIK DESIGN PLATFORM

A free, browser-based simulation and selection tool built for power engineers.

£ World's Most Accurate AC ) )
% Thermal Simulation

Component Selection

Loss Model
Calculate temperature rise under real
operating conditions. Visualise inductance vs.
current curves at user-defined temperatures.

Empirical lab data — not analytical equations

Filter thousands of inductors, ferrite beads, and
— covering 10 kHz to 10 MHz across all core

filter chokes by footprint, shielding type,

inductance, DCR, and Isat.

materials.

4 DC-DC Converter Design ¢ EMI Filter Designer & Rated Current Calculator
Enter Vin, Vout, lout, frequency, and ripple. . ) . , )

Design multi-stage EMI input filters. Simulate

Custom Rated current measurement

RedExpert recommends the optimal inductance _ . )
insertion loss with real component models.

and ranks matching parts.

EXPERT®
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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:

‘ 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!

L | REDEXPERT
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REDEXPERT

ELEKTRONIK EXPERT

Precise determination of
inductor loss with

EX P E RT Enter at least first 4 characters

Navigate by order code

#5 Design Tools B Product selection X Favorites

EMI Filter Designer EMC Components : S Multilayer Ceramic Chip Capacitors (MLCCs)

g Magl’C Power Module Designer Power Inductors and Magnetics . " Ferrites for PCB Assembly 75.2mwW 278 mw 353 mw

Pvs. loy

DI + 4 Resonance Tank Calculation for Wireless Power Magl’C Power Products Power Inductors

Filter Circuits © Signal & Communications 00 W .

2 DC/DC Converter i E Capacitors & Resistors

" Wireless Connectivity and Sensors i Optoelectronics Explore AC + DC losses at light load

Capacitor lifetime calculator : », Quartz Crystals & Oscillators For all converters we provide detailed information of
estimated losses and inductor self heating for the entire
Optoelectronics : EMC Shielding & Grounding input voltage range, as well as varying output current,

i.e. light load conditions.
Power Magnetics Thermal Management
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LOSSES IN POWER INDUCTORS

Core Losses

= Hysteresis losses — magnetizing and demagnetizing

= Eddy Current losses — current generation in core

Copper Losses
= DClosses — depending of RDC

= AClosses — dependent of core, winding structure etc.

Design Goal

Reduce total losses and achieve high efficiency

REDEXPERT ®
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ACCURACY

Accuracy
A
] e et - - - = Wiirth Elektronik
§ Steinmetz
5
(@)
<
Validated for:
Frequency
= 10 kHz to 10 MHz
P
0.1 0.3 0.5 0.7 0.9 Duty Cycle
Duty Cycle = 01...09

REDEXPERT 2: AC-LOSSES ®
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AVAILABLE TOPOLOGIES

< Buck Converter < Boost Converter L4 SEPIC Converter 4 Calculate Losses

PARAMETERS PARAMETERS PARAMETERS PARAMETERS
O [ — O Pl—e O O— Frequency Setup
0.0V % 400V 40 % 300 mv |£.EIZIA 4.00V £ 800 KHz Duty cycle 0.4
12.0V 0.00V —e 6.00V — | g7
;; T » ;; 500 kHz H— ; Inductor
[ 1 Single sh Suitable
0.00v .00V 120V 0.00V T ¥ o v
O O ~ —0O O Winding 1
Topology Topology Input lavg 24 Al - 1A
Sync Syne Vinmin 4V Vimax BV
@ Nen Sync Mon Sync o
®© Output Eh
Input Input 224 /\ /\
Vour 3V lot 1A .
Viamin 10V Vi 12V Vinmin 4V Vimax 6V —— —— : / \/ \
Switch A
Output Output 14
o fow 250 KHZ
Vo 5V lowt 2 A Vour 12V lot 2ZA -
Inductor
Switch Switch m
type Single v A, 40 %
few 500 kHZ few 500 kHZ
Show Suitable v Al 40%
Inductor Inductor
Al 40% Show Suitable v AL 40% Show Suitable v Diode
v 0.7V
Diode Diode
Ve 07V Ve 0.3V

| Clueoste @ oemaus | (C veoste |
Topology

BUCK Non-5ync BOOST Non-Sync SEPIC Single independent
& Sync & Sync & Coupled ILand VL

REDEXPERT 2: AC-LOSSES ®
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DESIGN CHALLENGE: STEVAL-3601CV1 EVM

ST STEVAL-3601CV1 Evaluation Board
Based on the DCP3601CMR miniaturised synchronous step-down (buck) converter. The Inductor's Role

This EVM demonstrates how a complete industrial power supply can be designed

Energy storage between switch

using just one IC, one inductor, two capacitors and two resistors.

ON/OFF cycles

_ Sets output ripple current magnitude

Input Voltage (Vin) 3.3V-36V

Output Voltage (Vout o Directly influences total system

Output Current (lout) Upto1A Efﬁdencv

Switching Frequency 1 MHz (fixed) Impacts PCB footprint and cost

Control Mode Peaic Current Mode Critical for EMI filter effectiveness

Quiescent Current 110 pA (typical)

Efficiency (peak ~91% at target load Must handle wide Vin transients (up to

EMI Compliance CISPR 16-4-2 36 \/)

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

RedExpert.

REDEXPERT ®
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DESIGN CALCULATIONS

Calculating the Required Inductance — Before RedExpert

Determine the operating point and calculate the recormmended inductance value.

Given: STEVAL-3601CV1 @ Vin = 24 V Inductance Formula
Vin: 24\ (typical industrial bus)

Vout: 50V

lout(max): 1.0A

fsw: 1 MHz

L=(24-5) x 5/(0.3 x 24 x 1,000,000)
Ripple AiL: 30% of lout=0.3 A

Duty Cycle D: \out/Vin=5/24=0.208

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.

REDEXPERT ®
1 2 | ACCELERATING POWER SUPPLY DESIGN WITH REDEXPERT EXPERT



DESIGN CALCULATION

.
STEVAL-3601CV1 @ Vin = 24V ;| —

Buck Mon
Sync a0V Input Output Switch Inductor Diode
— \ 24.0-24.0V 5.00Vv 1 MHz 30 % 700 mV
Lotmin) = Vin = Vour Vour - S - >.001
min) — . - 1 MHz AETA
loyr X 4, Vin X fow - ’
Buck 0.00Vv 5.00V |L,'115x,0pt Lup'. |L,avg
Sync O 1.15A 14.6 uH 1.00 A
. | fal
L 24V - SV 5 V Topology 74438356150
. e X DC Al I|_peak Ton
0(min) 1A %X 0.3 24V X 1 MHz "’* e 0.23 313 mA 116 A 231ns
Booet @ Non Sync .
Mon Sync Input L
LO(min) = 13.2pH PE Viemin 24V Vinmax 24V o
- 43V
= Output
Boost STV
Sync . 5V low 1A

1154
Switch /\ /\
1054
faw 1 MHz 0.85A / \/ \
c # 0.85A
SEFIC Inductor 075 A

Where does the

Al 30% show Suitable v

difference come

L

JL o7y AC B DC B Total B ATy B
fro m ? Verluste . . . &
mI 37.2mwW 200 mW 237 mW 10.7K

REDEXPERT ®
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DESIGN CALCULATION

The “correct” way to calculate

= Inductance Formula for Buck Converter (REDEXPERT) = After putting values in formula,
245 5+ 0.7
_Vin = Vour  Vour +Vp T 03+%1 (24 +0.7) * 1000000

= *
Aip* Iy (Vip + Vp) * fou
L=14.6 yH

= |n many cases, the diode voltage can be neglected

= with Vp <<V,

. Vin = Vout N Vout

AIL * Iout Vin * fswitch

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

EXPERT®
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INDUCTOR SELECTION

(] 2 EXPERT

Low entry access to
electronics design with

EXPERT

Navigate by order code

Enter at least first 4 characters

#2 Design Tools B Product selection X Favorites

a EMI Filter Designer
g Magl’C Power Module Designer

Output Impedance
Multilayer Ceramic Chip Capacitors (MLCCs)
Power Inductors and Magnetics Ferrites for PCB Assembly

Power Inductors

Resonance Tank Calculation for Wireless Power
¢ Filter Circuits
2 DC/DC Converter
© Wireless Connectivity and Sensors
_l |_® Capacitor lifetime calculator

Optoelectronics

Power Magnetics

Magl’C Power Products
Signal & Communications
Capacitors & Resistors
Optoelectronics

Quartz Crystals & Oscillators
EMC Shielding & Grounding

Thermal Management

Filter Designer shows the output
impedance for many load impedances

Our EMI Filter Designer shows the output impedance for
a variety of different load / LISN impedances from O up
to 10 Ohms.

EXPERT® (wF
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TOTAL LOSSES

PARAMETERS | o | AC EH DC B Total HE AT B
Input Output Switch Inductor
24.0-24.0V 5.00V 1 MHz 30 % . . . @J
1.00 4 12.4 mwW 28.6 mW 41.0mwW 326 mK
DETAILS
IL.-n:mop'. Lupt IL.ws;l P s l'|"ir
1.15A 13.2 pH 1.00 A
A0 mV 3
744393465150
DC Al R Tar 0
0.21 266 mA 1.13A 208 ns 20mW
25V 10m 4
5\ Pvs. fo
Good overview for

| — low and high load
AN /N losses

Pvs. lgu

AC E bDC B Total BH AT, H BOmW 1 Total: 41.0 mW @1.00 A

@ ® o B

12.4 mW 28.6 mW 41.0 mW 326 mK

AC losses stay the
same in CCM

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

REDEXPERT ®
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SATURATION

Beware the Saturation!

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

= |nductance 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/5eYI59KPIuS
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e

14 pH 4 j

10 pH

i
O

T= 20°C A

oA 500 mA 1A 1.5 A 2A
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SATURATION

Saturation vs. Temperature

18 pH

10°C

18 pH 1 000

Indultivitat

A 500 mA 1A 1.8 A 2 A 25 A 9 A 2.5

Strom

REDEXPERT ®
1 8 | ACCELERATING POWER SUPPLY DESIGN WITH REDEXPERT EXPERT



RATED CURRENT CALCULATOR

= \Wurth Elektronik has developed a thermal model

PARAMETERS

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

= This will give design and component engineers
the ability to explore how the rated current of
parts is affected by different conductor N A
dimensions used on the PCB 20 °C 40K

Temperature

(®) CALCULATE RATED CURRENT

Length (L) Width (W)

80 mm 40 mm

Copper Thickness (H)
105 pm

CALCULATE CURRENT

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 ®
20 | ACCELERATING POWER SUPPLY DESIGN WITH REDEXPERT EXPERT


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

Lys

ST EDESIGNSUITE AND
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Victor Ceron

Product Marketing Engineer
Central US

Analog and Power
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DESIGN AND SIMULATION TOOLS
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Analyze time & frequency domain Simulate the circuit with:

results, efficiency, and losses Online simulations & eDSim

Non Buck, Mult-Output Buck,
_@_ Isolated Boost, Buck-Boost
DC/DC

Isolated Buck, LLC

Non Buck, FF- Flyback
ACI/DC

FF-Flyback, QR-Flyback
PWM Controllers

Isolated

Select from the suggested ICs, Refine the specifications Export the CAD file to start
the ones with specific features of the project the phase




eDesignSuite | 5T Microelectror X

C M https://eds.

O Hep(®  Englsh v

‘,’ eDesignSuite

Welcome 1o

eDesignSuite Insert target parameters

Select the solution

Power Management Design Center

Qur on-line Power management design center helps designers accelerate the engineering development process for switch-mode power converters in a variety of topologies and
configurations suitable for power supply, LED lighting and battery charger applications based on a large - and growing - number of ICs and Discrete from our broad portfolio

Explore all features

Enjoy the simple design process

eDesignSuite | ST Microelectror X o

C M 25 eds.st.com/eds-console/#/power-supply/dc-dc?all_specs=truevin_min=128wvin_max=248iout max_0=18wvout max 0=5&s... ¥ o} ®

"I # Power Supply Design Tool HHH : Help ()  Engish
# Power Supply Design Tool &’ LED Lighting Design Tool eDesignSuite > Power Management Design Center > Power Supply Design Tool = DG/DC Q [ compare B Gridview
oo

ne the nt of AC-DC and DC-DC switch-mode Power Supplies with the Learn how to design AC-DC and DC-DC swil

SPECIFICATIONS [ new | inaustrial | [ new | inaustriai |

¢ Input Min voltage (V) Max voltage (V) oot ot
DeiDe ~ oo o J—_r'm-_
12 24 o DCP3601CDMR J_ o DCP3601CMR

Start a new project Start a new project Output Voltage (V) Current (A) wo—oe " N e o—t
5] 1 s

& batiery charger

i &
L
I
i &

pgAddoitput DCP3601CDMR soT236L  DCP3601CMR SOT23-6L

Buck Q Buck ‘

Output Power: 5 W

Navigate to https://eds.st.com

SHOW ONLY Vout: 0.85 to 0.85 " Vin Vout: 0.85 to 0.85 * Vin
lout: = 1A lout: < 1A

[] Responsible Products fose: 1 MHz fosc: 1 MHz
Click DC-DC new desi agn [] Eval Board Available View product details View product details

[] New Products m Customize solution Customize solution




ﬁ eDesignSuite enolisn - [Ea] My gy s Welcome,

Project name: Untitled

= Jiri Hladik

READY .
¥ Export ¥ ExportforeDSim R Onlinesimulations 4O Restore & Print A Disclaimer «<. Share Design
Circuit - Schematic Q Circuit - BOM Q
Type Ref Value Description
IC:
e CBOOT &7 IC IC DCP3601CDMR DCP3601CDM...
Topology: S —_— 0 CP3601C \
Input: BOOT Capacitor Cin 2.20F 50V - 10% - m...
Output: Vi 12V-24V L 15 uH Vour 5V 95V -20%-T
IN - ouT Capacitor Cout 22 uF 5V-20%-T...
CHANGE SPECIFICATIONS > o ) O vin sw O———G00 . o P .
DCP3601CDMR Inductor L 15 puH 3.9A
| o o _l_ Cour Resistor h 100 kO Resistor value...
22 yF H 3 22 uF
from12to 24V 100 kQ Resistor : 20.5k0 Resistor value...
@Vin: 12 v = = Capacitor Choot 100 nF 100 nF
VEN O——Q EN FB ©Q
from133mAtolA
@lout: 0.25 | A RL é
205 k0
from -40 to 150 °C
GND
@Ta: 25| °C j‘;_ —
Simulation: duty cycle 42.5 % @ Efficiency: 91.8 % @, Bode: fc = 36.08 kHz - phase margin =69.2° O} Losses: 112 mW - 8.2 % o}
Vout: 24 24 100 152.8 86.1
20 - IC 108 mW - 96.87 %
ripple: 15 2.0 - = 10 0 m °
IL ripple: = 5 15 2 £ = >
3 = @
fsw: ) g £ w2 ’—\ 3 -150
Ton: g ° 10 2 g 5 0 Inductor ImW-2.93%
Vin ripple: -15 0.5 8 /,_\ = 300
bandwidth: 24 0 80 1199 378.0
phase margin: 0 05 1 15 2 0192 0.4 0.6 0.8 1 1 10 100 1k 10k 100k 1M 10M Other 0mW - 0.19 %
ICTj: Time (ps) Qutput Current (A) Frequency (HZ) X
ATj: &

All rights reserved © 2025 STMicroelectronics | Terms of Use | Privacy Portal | Manage Cookies | Exercise your Rights <@
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ST AND, POWERFUL SIMULATOR

L!:I..l.'

Crunch your electrical simulation 10-50 times faster than traditional
analog SPICE simulators

» 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

¢y

SiMetrix

slmplls TECHNOLGGIES

ssssssssssss

i[m]
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2 ST eDSim Main Window

File Edit View Simulator Place Probe Probe AC/Noise

Hierarchy Monte Carlo  Tools

Help

— a X

Schematic Editor [+ Waveform Viewer |¥

-EX Ao 9C HdBACHEQRQAAA /P W (| s+ EEXFTQIF ZF Nk

File View

Add directory Sync to Active

> 77 SIMPLIS Parts
> SIMPLIS Tutorial
~ STMicroelectronics
~ Power Management I
> AC-DC Converters
v DC-DC Converters
v T A6983
| TB_AG983C33QTR_B...
| TB_AG983C33QTR_B...
W] TB_A6983C33QTR Li...
| TB_AG983C33QTR L.
[N TB_A6983C33QTR O...
| TB_AG983C33QTR_O...
| TB_AG983C33QTR S...
| TB_AG983CS0QTR_B...
| TB_AG983CS0QTR_B...
[ TR AG9R3CSOOTR Li

Search by

¢ filename

[ Limit search to selected directories

C:\Users\jiri hladik\ OneDrive - STMicroelectronics\Docu...-DC Converters\ L6983 \TB_STEVAL-ISA208V1_Complete.wxsch™ E]@

simplis_tran27 (C:\Users\jiri hladik...3\TB_STEVAL-ISA208V1_Complete.vxsch) w3

Part Selector Command Shell File View

5T eDSim

7]

Fast and powerful simulation tool

eDSim ver, 2024.07. Check for Updates from Help menu

.......................................................... 8
.......................................................... =y
.......................................................... —— 6
.......................................................... +
g 4 -
Company STMicroelectronics - - - . . . . . . . . . .
Title 38V, 3 A synchronous step-down corverterwith low quiescentcarfent:” —— ~ © 0 0 0 T ] ‘_ _ 2
.. . . Complete simulatian for, the Low cansumption Mode device showing ling regulation, load regulation, | . ,’ | 0
.. . . Ower Current Protection, light load operation . . . . . . . . . . . . . . . .0 . leougmentsd - |
athor ] 20
Notes . . LEBOSACOATR. - - - - « - o« o . -
-+ - Availabte corresponding Evaluation Board: STEVALASA208Y1 -~ - - - - -~ © - o - Z 90
©"38V: I Asynchronous step=down switching regulator evaluation board based-on the' L6983CQTR* - -~ - - - -« - =
o NoutssN ] n
Version - 20- Date 26 05 2022 - - - - - - - - .o 10
. 0 T
Vi Lé983CaTR VouT
egegcare o - P
VNG =W P lout 30
............ o R T -
............ o I R g
EN ........... BOOT ..... . . . . . . E 2[’
............ } I S =
“NLDO .............. - ]Céﬂﬂl-_i;izﬂ P P - T 10
F' L ﬁﬁﬁ@.. . o RLE=00ME ) o
VINDD . PGOOD /-PGOOD  jMeg EsRtm © | 0 i 0
................. Lo .. . . . . . . .R_PGOOD - . . . Lo R A
Fswoo oo e N L 5 i —
I N EE RS DR D N S
Fsw . . . . . ... . R, 27 S I [P I [’]wﬂ_k . wi=p' = 4 //
................. S e Py g
Mo BB o WIDTH=! - 3
............ l}‘ L Lo L RISE=50 - /
NCC . L FB o FALL=50 Qo 2
N R e U . DELAY= = /

35 X5£3 5001m WE=12 AGND PGND | @ B L 1 _}]
........................................... i
................................................ l] 2 4 6 8 ID

"""""""""""""""""""""""" time/ms 2ms/div
"""""" —L— Label Legend Curve label Name

[]sw |

(JvIN ——— 29
Select X 0.72 Modified SIMPLIS M v —




DC-DC STEP-DOWN CONVERTER 36 V, 1 A:

DCP3601
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UCT OVERVIEW:

=&
36 V, 1 A high efficiency monolithic step-down converter industrial eDesignSuite
grade

Wide input voltage range up to 36 V

—CBOOT
: o L L vouT
1 MHz fixed switching frequency Vi oo L .
—— Cin DCP3601 T_Cout
Synchronous rectification 1 Rl% i
VEN O—JM EN B Il

LCM for high efficiency at light loads R >

GND 2
LNM for noise-sensitive applications T i

Light
Load

Frequency dithering for improved EMC performances

Part Number Dithering

OVP, thermal shutdown DCP3601CMR orF LCM
DCP3601NMR LNM
i — DCP3601CDMR LCM
— ON
HEH DCP3601NDMR LNM
—— e o

Eval Board

31| EXPERT"



ABLE VERSIONS: DCP3601

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

Order codes Marking Light load Behavior Dithering Package Packing
DCP3601CMR 01C LCM (Low Consumption Mode) No
SOT23-6L Tape and reel
DCP3601NMR 01N LNM (Low Noise Mode) No
DCP3601CDMR 01CD LCM (Low Consumption Mode) Yes
SOT23-6L Tape and reel
DCP3601NDMR 01ND LNM (Low Noise Mode) Yes

EXPERT®



Pinout - top view Typical application

BOOT swW
®
1 6
GND VIN
2 5
FB EN
3 4

" eme [ endepin
Bootstrap supply for the high side gate driver

m System ground
“ Output voltage feedback
“ Switching node

Input voltage
T

Enable

BOOT

M vin
DCP3601

re |
VEN O——JM EN FB H
R
GND 2
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Table 1. Typical external components

15 uH 22uF/50V 22 yF 125V 100 nF /50 V 732kQ  15kQ
5.0V C2012X7R1H225K125AC | C2012X5R1E226M125A C1608X7R1H104K0S0AA -
744393305150 - Wurth _TDK DK TDK B
10 pH 22uF/50V 22 yF 125V 100 nF /50 V 86.6kQ  30kQ
33V C2012X7R1H225K125AC  C2012X5R1E226M125A  C1608X7R1H104K080AA -
744393305100 - Wurth -TDK -TDK TDK - -

1. Ceramic capacitor.




IENCY MEASUREMENT: 24V TO5V

Efficiency comparison
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&F\/AL-3601CV1
3601 EVALUATION BOARD

Evaluation board
STEVAL-3601CV1

T The STEVAL-3601CV1 demonstrates how highly efficient
conversion can be achieved with just the DCP3601, an inductor,
two small capacitors, and two resistors.

36 V, 1 A synchronous step-down converter evaluation board

Features

* Minimum configuration 6 components

* 110 pA input quiescent current

» 1 MHz fixed switching frequency

» Up to 36 V input operating voltage range
« 5V output voltage

« Synchronous rectification

* Internal compensation network

EXPERT®



RMAL CHARACTERISTIC

Vin: 36V Vout:5V lout:1 A Ploss:~1W
max. 88-8 OC

47.6

£ 0.95
13:40
2025-06-09

24.6

lout: 1 A Ploss: ~0.8 W

Vin: 24V Vout:5V
Co TS e

45.7

£: 0.95

14:59

2025-06-09 24.6

Rth]JA Thermal resistance junction-ambient 160°C/W
R6)C(top) Junction-to-case (top) thermal resistance 106°C/W
R6JB Junction-to-board thermal resistance 55°C/W

Wt
yIB

Junction-to-top characterization parameter

Junction-to-board characterization parameter

29°C/W
61°C/W

STEVAL-3601CV1

Board parameters

« 4-layers PCB

« Plating 70 ym copper
e Size 70 x 46 mm

4

Total RthJA ~75°C/W
It can manage 24V >5V@ 1A
at ambient temperature of 80°C

EXPERT®
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DCP360X USE IN 12 V AND 24V
INDUSTRIAL APPLICATIONS
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USE IN 12 V AND 24 V INDUSTRIAL APPLICATIONS

Battery motor controller 24 V high bay LED driver

AC Input
Lead Acid Isolated 24\ Boost
/Lithium  f-=----- T T > Motor  L—poad @ ACIDC LED Driver [ Load
Battery Driver | LED6001
5V to 28,8V T ‘|"
4 Peripherals
5V | Host Card
eFuse 3.3V =g DCP3601 MCU [ ——>
STEF12S |—> ]k MCU f---- e ! .| t---- .
STEF01 ! !
! 1
v LDO v
+—
LDO |, Sensors LDLNO050 Sensors
STLQO020 Peripherals

Vin typical: 12-18 V Vin typical: 24 V

Vout typical: 3.3V Vout typical: 5 V

_ lout max: 0.6 A
lout maxi0.8 A « Power supply for embedded MCUs

: : [

. _ (STM32 like), sensors, peripherals, etc. Efficiency: 87.6%
Efficiency: 85.1% * As simple as possible IClenty. B7.57%
 Low BOM count
« Small PCB area

38|
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DUCT OVERVIEW:

Key benefits & features
* Pin-to-pin with DCP3601 SOT23-6

Vi . « 3.3to 36V input operating range
1 « Up to 3 A output current capability
T N DCP3603 . .
1 * 110 yA operating quiescent current.
VEN Ol EN FB « 500 kHz and 1 MHz fixed switching
D frequency
T | « Synchronous rectification Partfumber Freq Dithering
. DCP ACMR kH
il * Internal compensation network CPIOSAC K | e
_ . _ DCP3603BCMR | 1 MHz Lon
Key applications LCM for hlgh efﬁmeppy at Ilght Iqads and  [5crae0arconr | 500 iz N
o |' LNM for noise sensitive applications DCP3603BCDMR. | 1 MHz
ajor appliances « Overvoltage protection DCP3GU3ANMR | 500Kz |
*  Smart metering « Thermal shutdown DCP3603BNMR | 1 MHz "
* Industrial 24 V bus conversion « Precision enable DCP3603ANDMR | 500 kHz oN
_ _ DCP3603BNDMR | 1 MHz




STEVAL$3601CV1A

( € VIN
o8 mi il

¥-Ecw
1B N NR2

\ ZDCI33603 Ov31C

AN o

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

EXPERT®
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Lys

Fast and powerful simulation tool

eDSim is a fast and powerful electrical simulation tool for SMPS and Analog
ICs.

It features enhanced accuracy and convergence time for SMPS, enabling
simulation time10-50x faster than classical SPICE simulators.

SMPS Application Circuits Export for eDSim capability is integrated into

eDesignSuite tools. ST eDSirm Main Window - %

File Edit View Simulator Place Probe Probe AC/Noise Hierarchy Monte Carlo Tools Help Web View |+|| Schematic Editor |+

The tool features: -EXEda@# 9¢ PdB CHEE QA /P # | s+ O 8 ¥R K KIFEELTHK Z #FNWH
File View C:\Users\jeff halio\OneDrive - STMicroelectronics\Doc \ST eDSim\Ex les-85)\ ix\Flyback_PSU\flyback.sxsch E@
* Built-in interface with eDesignSuite Add Diectory Syncto Ace 100kHz current-mode off-line flyback converter ~
* Time domain simulation v Bamples-£5 ~
aps v SIMetrix
* Control loop stat::lllt'y_' _ _ > W 4046 pLL
* Pre-defined Application case simulation > 1 Tasr L N . . 1
- " . . > ALB_Examples . . Rt . . . - .
* Schematic editor for customization > T Ancdoy Blocks b " (‘k v | ‘K Eﬁs —
* Waveform viewer with measurements capabilities ;e : : vy T L . e e R
ascomp 330p LI

> CMOS Bzxfgft T T M T - Otput

> Digital_Devices - . Ll R %

v | Flyback PSU [Jro i =% A

@ flyback.sxsch 4% U1 s ::?S‘

> General R L [Rew Wi UC3844’ IRFR4Z0

> Generic_ AD_conversion . \%fsg 'P Vout 4}1“ i 4 - : T%? D2 : : :

> generic_dig ::§7Anp 18k In R wo Kk M vse

- [ —
sl M tr hierarch v R12 Sense. Leme o Dit14s
e Ix Part Selector | Command Shell  File View - T e
TECHNOLOGIES ST eDSim s t::l
. . . DTN'ﬂITliE . . .
1
- ‘,’ This is a complete.off-line current mode switching PSU running at.100kHz.
: This circuit was d 4 loped to test and d r ethe U(_33844_model and shau_id not be seenas a ust_eable design. : : : v
< >
Fast and powerful simulation tool
=DSim ver. 2022.11. Chack for Updstes from Help menu Select X0.72 SIMetrix
Powered by SIMetrix/SIMPLLS welcome ] flyback sxsch
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EDSIM OVERVIEW (2)

Supported devices

SIMPLIS ICs models for Power Supply
Power Conversion

ACIDC
- Iaolated
—  (uasi Resonant Flyback
- VIPERGANSD: VIPERGANSOTR
- VIPERGANES: VIPERGANESTR
- VIPERGAN100: VIPERGANI0OTR
VIPER2S: VIPER25HD, VIPER25LD
- VIPER3S: VIFER3ISHD, VIPER3ISLD
- lsolated
- Fixed Frequency Flyback
- VIPERZEK: VIPER2E5K, VIPER2ETK
- Mat Isolated
- Buck
VIPER2EK: VIPER2E5K, VIPER2ETK
- VIPER31: VIFER31 7HD, VIFER317LD, VIPER318HD, VIPER31ELD, VIPER318XD,
VIPER318HD, VIPER31SLD, VIPER319XD
VIPER11: VIPER113LS, VIPER115XS, VIPER115LS, VIPER115HS, VIPER114X5,
VIPER114LS VIPER114HS, VIPER113X5
VIPERD1: VIPEROMILS, VIPERD11XS, VIPERD12HS, VIPERO12LS, VIPERO12XS,
VIPERO13HS VIPERIMALS, VIPERIM3XS
DCoDC
- Mat Isolated

- Buck

ALESE3: ALGSASCOTR, ALGISICIIOTR, ALGISIC500TR, ALGSEINATR,
ALBEEINIZOTR, ALBSBINSOQTR

L6881: LeGA1C33DR, L6931 C500R, LEBE1CDR, LEOA1NA3DR, LEOE1NSODR, LEB1INDR
L6882 LeA2CI3DR, LE9A2C500R, LEBE2COR, LEOA2MNA3DR, LEOAZNSODR, LEGBZNDR
L7983: LT8IPUSOR, LTABIPUIIR, LTOBIPUR

ST1PS01: STIPSMAJR, STIPSMEJR, STIPSMCIR, STIPSMDJR, STIPSOEIR,
STIPSO1FIR, STIPSOMGIR, STIPSHHIR

- ST1PS0Z: ST1PS0ZAQTR, STIPS0ZBATR, STIPS02CATR, STIFS0ZDATR
ST1PS03: ST1PSO3A1QTR. STIPSO3AQTR
L3751 L3T51PUR
*ASLTSET": LTOET, LTOBTL, ATORT
- STPDO1: STRDOMPUR
- *A/LESBE": LEOBETR, AGDBETR
- lsolated
- Iso-Buckitso-Buck-Boost
AJLGABE: A/LEIBEITR
- AJLGB31: ALEBEIIATR
Led Driver
DCDC
- Boost
- ALED7T09

SiMetrix ICs Models for Linear Analog
Amplifiers
- Operational Amplifiers
- TS5B582, TSVER0, TSVE21, TEVE11, TSWSE21, TSBE11, TSXE31, TSX561, TSVTT1, LM2004,
LMWIZ1, LMVEZD, LMVEZY, TSVTET, TSL121, TEZ181, TSR, T5VER1, TSVES1, TSVEID,
TSBS11, TSET11, TSUIN, TSVT11, TSVT31, TSU101, TSBST1. TEXT11. TES0T, TSX921, TSX020,
TSVTT21. TSVWTTZ3_SINGLE, TSV781, TSVTEZ, TSB181, TSE162, RHF438_BOLEOLEOR,
RHF200_BOL. RHF310_BOLEOL/EOR. RHF 330_BOL/EOLEOR, RHF350_BOLEOLEOR,
RHF484_BOL/EOLEOR, RHRE1_BOL. RHRE4_BOL, TS1851, TS1871, TS617, TSBT191, TSHI00,
TSH310, TSH350, TSH330, TSVES0-1, TEVE181, TSVEEZ0-1, TSWE390-1, TSXT191, TSX9291
- Current Sensa Amplifiers
- TSC2010, TSCZ011, TSC20M2, TSC1021A, TSCI1021B. TSC1031. TECA03, TEC102,TSC1MA,
TSC1018, TSC101C, TSC200

- Fully Differential Ampifiers
- RHF200_BOL
Comparaters: TS3011, TS3021, TSa31, TSBB0, TSX3T02Z, TSX303, TS331, RHRA01_BOL, TS48S, TS7221

SiMetrix Models for TVS Electrothermal devices
- TS

- LOPO1Y, SMAaTY, SMETY, SM1STY, SM3OTY, SM50TY, SMASTY, SM15T, SMC.J, SMC30J, SMEFY,
SMET, SMAJ, SMB., SMCS0J, SMAS.)

SIMP LIS SIMetrix Models for Power MOSFET devices
- NMOS

- BCTO1MHTSG3AG_TN, SCTO1MHTSG3AG V2, SCTO1MHTSG3AG V2 3T,
SCTOMHTSGIAG_ VI STLOON1O0FT_VE, STLIZSNALFEAG_W3_3T, STLIZSN4LFBAG V3,
SCTO1HUTSGIAG, SCTHMSW120G3-4A06, SCTO40HUN 20G3AG, SCTOTOHU120G2AG,
SCTHS250M120G3AG, STLATOMNALFE, STL1GON10FE, STLID0NALFE STPBONIA0KE.
ETPEONOA3DME, STWESNO4SME-4, STOBOMN240KE, STWASSNOZIMS,

STDEONI40KE STWAESNO4SME, STPEON4SOKE, STPESNOSME. STDa0MN4S0KE STPESN150M,
STPaONB00KE STPEOND00KE, STRPEON1K1KE, STWESNOZIME-4, STHEONOSEDMS-2AG,
ETWABOMO430MA, STPSON240KE, STDESN1E0ME, SCTOZ0HUN20G3AG, STLITTNALFTAG,
ETL13SMEFTAG, STLEADMNAFTAG, SHIZNGSDMEAS, SHEBNESDMBAS, STEATNSODMEAS,
STB4TNE0DMEAG, STD12ZNGODME, STF24NEOME, STH2N120K5-2AG, STH13N120K5-2AG,
ETH3IOMES0MB-TAG, STLASNEODME, STLSZNEBOOME, STOETNEOME,
STWIZN120K5.5TW12N150KS, STWSONESDM2AG, STWABSNGSDM2AG,
STWATSMNEOME, SCTO25W 12063440, SCTOZTWESGI-4AG, SCTOMOWESGI-4AG,
SCTOSSWESGI-4AG, SCTOGOHUTSEIAG. SCTOTOW 1 20G34AG

SiMetrix Models for Thyristors devices

- Thyristons

- ACS108-8TN, ACST1235-8FF, ACST1635-8FP. ACST1635T-aFP, ACSTZ, ACST310-88, ACST4,

ACSTE, BTAZS, BTA40, BTA41-800BL. BTBO04-6005L, BTWET, BETWED-600RG, BTWEL-800,
PO10ZBL, PO10ZMM, T1035, T1050, T1210, T1210T-61, T1210T-8G, T1210T-8T, T1Z30T-61,
T1225T-61, T1235H-80G, T1235H-81, T1235H-8T, T1235T-8G, T1235T-81, T1235T-8R, T1235T-4T,
T1605G-61, T1610T-8G, T1610T-81, T1610T-8T, T1620T-8G, T1625T-81, T1635H-8G, T1635H-81,
T1635H-8T, T1835T-8G, T1635T-81, TI635T-8T, T2035H-80, T2035H-81, T2035H-8T, T2035T-806,
T2050H-6G, T2535T-86, T2535T-81, T2535T-8T, T2650-6PF, T3035H, TI035H-80, TI035H-8I,
T3I035H-ET, TI050H, T4050-6PF, T40ST-6FP, T435-600T11F4, T435T-E00FF, TE10T-ET, TEIST-ET,
T&10T-6l, TA10T-8G, TE10T-8T, TE20T-61. TE25T-61, TE3S, TE35H-8G, TE35H-31, TAISH-ET.
T835T-6l, TA3I5T-8G, TEIST-BI. TEIST-BT. TES0, TMBOSOH-E03, TMBOS0H-BW, TN1205H,
TH1205T-500, TN1215, THN1515-600B, TN1605SH-6G, TN1805H-6T, TNA1&10H-61, TN1E10H-6T,
THE010H-6G, TH2010H-61, TN2010H-6T, THN2015H-61, TN2015H-6T, TH2540-12G, TMN3015H-6G.
THED15H-61, TN3015H-6T, TH30S0H-12GY-TR, TN30S0H-12LY. TNI0S0H-12WY. TN4015H-6G,
THAD15H-61, THA015H-6T, TH40S0-12P1, TNS015H-6G, TNS015H-81, TNS015H-6T, TNE0S0-12P1,
THEOS0HP-12WY, TNE15, TS420-6008C, TE820, TXNG2S, TKNB2ZSREG, TYN1225, TYNBEOS,
TYMNEDE, TYMNS10, TYNE1E, TYME2S, TYMB4D, TYNE16, TYNE25, TYNB40, X011SMUF, Z0109M1,
DB3TG_STM, DB3_STM. DB4_STM, SMDB3_STM, TMMDB3TG_STM, TMMDB3_STM
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Browse to www.st.com/edsim
Click on “Get Software” button

X O & stcom/en/embedded-software/stsw-edsim.html » w *» 0O a

<«
@ careers 17 sample & Buy Vv 8 Support & Community B#:E 3 English
‘ Q = product Tools & Abplicati Soluti STM32 Developer About v L
,’ Hte.augmented — Products Software pplications olutions Zone Us P an)

Embedded Software > Evaluation Tool Software > STSW-eDSim >

7

STSW-eDSim ACTIVE A save to MyST

eDSim: fast and powerful electrical simulation software
for SMPS and analog ICs

Get Software [§) Download databrief

EXPERT®




Click “Get Latest” button

— ' . r ' - g - HA
O EJ 82 www.st.com/en/embedded-software/stsw-edsim.htm Frget-software E] @ 1]

Get Software

Part Mumber &

General Description

Supplier

Download

+

STSW-eDSim

eDSim: fast and powerful electrical simulation software for SMPS and analog ICs

ST

et latest

EXPERT®




After careful review of the entire License Agreement,

= Click on the button
ACCEPT

— ' r . r - " r A
O E; &= www.st.oom/en/embedded-software/stsw-edsim.html#get-software 5| @ 1] 1

referred to in this LLA as "You" or "Licensee”) and STMicroelectronics International NV, a
company incorporated under the laws of the Netherlands acting for the purpose of this
LLA through its Swiss branch located at 39, Chemin du Champ des Filles, 1228 Plan-
les-Ouates , Geneva, Switzerland (hereinafter "ST7). Affiliates shall mean any
corporation, partnership, or other entity that, directly or indirectly, owns, is owned by, or
is under common ownership with ST, for so long as such ownership exists. For the
purposes of the foregoing, "own", "owned,” or "ownership” shall mean ownership of more
than fifty percent (50%) of the stock or other equity interests entitled to vote for the
election of directors or an equivalent governing body.

The ST materials licensed under this LLA shall mean the software and/or any hardware
material which accompany or are otherwise made available by ST and/or its Affiliates
upon agreeing to this LLA, including any associated media, documentation (collectively
the “Licensed Materials"). Documentation shall include any comments, annotations,
instructions, manuals, and other materials, whether in printed or electronic form,
including without limitation installation manuals, user's guides, and programmer's guides,
related to any software and/or any hardware material made available under this LLA.
The Licensed Materials include any software updates, hardware products and

ciinnlements that ST and/nr ite Affiliates mav nronvide Yo or make availahle tn Yoo after

EXPERT"




Download “stsw-edsim.zip” (737MB file)
Extract ZIP and click on “ST_eDSim-setup.exe”

Follow prompts to install eDSim

Mame

Type

Compressed size Password ...

Size

Ratio

Date modified

5T_eDSim-setup.exe

Application

737368 KE No

737,461 KB

1%

1/22/2026 10:34 AM

EXPERT®
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Make sure to open ST eDsim for the first time to finish the installation of key files and registry entries.

J ST eDSim Main Window = o X

File View SIMetrix Simulator Help Web View |v
1~ % 8

File View Welcome [E]@
Add directory

> Examples-92
> STMuicroelectronics

lename

(7] Limit search to selected directories

Command Shell Part Selector File View

ST eDSim

Is73

Fast and powerful simulation tool

eDSim ver, 2025.12. Check for Updates from Help menu

Powered by SIMetrix/SIMPLIS

‘ ,I lite.augmented

Create New

“r

4

Recent Schematics
@ Ope

STMicroelectronics Examples

eDesignSuite is a comprehensive
easy-to-use design aid

tool supporting a wide range

of ST products
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