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eDesignSuite Introduction

System SW tools to support engineers in their system design effort

through a compelling, coherent and engaging user experience

More accurate, more reliable and more intuitive design
| process

Improved user experience with multi-language console

A
adbay A

Clever user interactions: reworked engine, optimized
algorithms, improved portability
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eDesignSuite eDesignSuite software tools

Power supply design tool LED lighting design tool Digital power workbench

0.0
2011
Ll0L
11010
J10LLL
/0101102

Solar Battery
Charger

Power management
design center

NEW NEW NEW NEW

Thermal-electrical
simulators for
components

&

AC switches simulator Rectifier diodes simulator TVS simulator NEW STPOWER Studio NEW

Signal conditioning g
design tools
Active filters Comparators Current sensing
NFC/RFID calculators
NFC inductance UHF link budget NEW NFC tuning circuit NEW

Ky i
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[=#| eDesignSuite Where to find eDesignSuite?

B Careers 19 sample & Buy 2} Suppart & Commun ity

(Y STR— eDesignSuite
- —

= Products Tools & Software Applications Solutions 5TM32 Developer Zo:
-
L
LED Lighting Diesign ool

g antlsg preeal o PR B s ALK g e pabesa

Find it under the
“Tools & Software” widget

Load the
eDesignSuite console

https://eds.st.com/

NFCRFD
Caculators £

Calculators, Selectors, Simulators

https://st.com/ Calulators

eDesignSuite

Selectors

Simulators and Models

= procucts “Tools  Sostwae Applisations Salutlens. 5IM3Z Developat done

eDesignSuits

Visit the
eDesignSuite page Launch it from any device

i https://st.com/edesignsuite product page

eDesignSulte s a comprehensive st of easy-touse cesign-ald Utlities ready to help you streanying the system development process with .
ST products
Power Chanse Gesign 3
M
Design ¥ 4 s
Center
Power Supply Desgign Tool LED Lighting Design Tool
v SMPS design, by topelagy, by fype and by product  Handies AC-DE 20 NC-NE Aes6n In coemen topd
Thermal. . )
electrical v PFC dezign wizn arisdug and dig sl contrel o Depheys misractioe s snrcabey schemsts You might also liks...

Ky 5
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https://eds.st.com/
https://st.com/edesignsuite
https://st.com/

[ r
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eDesignSuite elLearning videos

MOOC series in Appinium platform

r Q
,l Community Home AskaQuestion v Groups Share v  Knowledgebase Academy v  MyPages More v .. :\: -

eLearning Course

Power Management Design Center

Status: in Progres= 0%  Duration: 29 mins - Video #1: How to Access the tool
- Video #2: Specify your use case and Select a matching IC

s - Video #3: Using the interactive dashboard to Analyze and Refine your design’s operating conditions
i = - Video #4: Getting started with eDSim for accurate Simulation of your circuit design
- Video #5: Case Study: Design and Simulate L6983 buck converter operation with eDSim
ERt aciviies - Video #6: Prototype your circuit desing
- Video #7: How to use the evaluation board selector
i eesnkime - Video #8: Ease design of digitally controlled converters with Digital Power Workbench
X - Video #9: Correlation of eDesignSuite/eDSim simulations vs. bench measurements
; NFC/RFID Calculators
- Video #10: UHF Link Budget
e — - Video #11: NFC tuning circuit

Ly 7
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https://st-videos.s3.amazonaws.com/Video/Q2-2022/eDesignSuite-MOOC-part-1-howto-access-the-tool.mp4
https://st-videos.s3.amazonaws.com/Video/Q2-2022/eDesignSuite-MOOC-part-2-specify-use-case-and-select-IC.mp4
https://st-videos.s3.amazonaws.com/Video/Q2-2022/edesignsuite-mooc-episode-3-720p.mp4
https://st-videos.s3.amazonaws.com/Video/Q2-2022/edesignsuite-mooc-episode-4-720p.mp4
https://st-videos.s3.amazonaws.com/Video/Q2-2022/edesignsuite-mooc-episode-5-720p.mp4
https://st-videos.s3.amazonaws.com/Video/Q3-2022/eDesignSuite-MOOC-part-6-How-to-export-your-project-and-start-prototyping.mp4
https://st-videos.s3.amazonaws.com/Video/Q3-2022/edesignsuite-howto-use-the-evaluation-board-selector-mooc-ep-7-720p.mp4
https://st-videos.s3.amazonaws.com/Video/Q3-2022/edesignsuite-mooc-part-8-digital-power-workbench-web.mp4
https://st-videos.s3.amazonaws.com/Video/Q4-2022/edsim-edesignsuite-live-tutorial-correlate-simulation-data-with-L6983-bench-measurements.mp4
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eDesignSuite PMDC: future enrichment

Get fast, accurate and reliable designs

L0110
L0LLL
%101
1010
JL0LLL
0101101

7 ..
5@%@“ Digital Power
s XN 7 STPOWER Power stage optimizer
& eDSim Studio Digital feedback
Ultra _ network designer
Librarian 10 to 50 times faster Dynamic electro-
# EXpOI’t to CAD than SPICE thermal simulation STM32 FW generator
when simulating software dedicated
Power tree Export in real time SMPS goeaIePSOWER System design
@ eDesignSuite Time and Frequency tool
o Dormain simulag
_ Multi-rail DC Schematics into omain simHieon® Power Analog + FW
Board advisor supply OrCAD Capture Provide Loop stability :
e format with Bode Plots denS|ty
Helps select the Switching _ _ _ Better system
evaluation board ct(:)nverter SIEOIN Simplify board Detailed power
. S age . H o .
that best suits design Time and simulation

your needs

frequency
simulations

Ky 9
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eDesignSuite Streamline your design process

Specify the application Analyze time & frequency domain Simulate the circuit with the fast
results, efficiency and losses and powerful eDSim tool

use-case

FF-Flyback, QR-Flyback,

PWM Controllers

Specify Select Analyze Refine Simulate Prototype
Select among the suggested ICs, Refine the specifications Export the OrCAD file to start
the ones with specific features of the project the prototyping phase
o o . ﬁ — - :A
% % . = o - -
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eDesign Suite — how to find

« Go to st.com/edesignsuite
or

* From st.com go to
» Tools & Software -> Calculators, Simulators, Selectors -> eDesign Suite

B Careers 17 Sample &80y v ©) Support & Community E¥A  #% Inglsh

@ conen [EP——— 3 Suppoct & Commanty v B8 A% gl -

About Us w &

Solutions  STM32 Developer Zone avoutvs W &

"I rpRacons S © § = Products Tools & Software Applications Solutions STM32 Developer Zone

Embedded Software [ES— — anai on—
Evatuation Tools
Selectors.
Mobile Applications eDesignSuite
SR g DesignSul is & comprehensive Set of easy-10-use design-ax s ready to help you streamine the system development process with 8 wide tangs
Partner Products and Services ST product:
Power Cnoose gesign 1001
Msnagement
Design r 4
el Power Supply Design Tool LED Lighting Design Tool
ey o - Handks AC-OC and DC-0C dssign i common opolbgiss
Thermal- - N . ~ . X ,
fistloser v wih anicg and dptal + Diplaysinfeacive ang annotated schematc
Simulators  Supponts vanous PCB configurations v Provioes currentivorage grapns. Booe plots. efCnCy Cuves
o and power-icss data
Components

‘ %
Start Design
Digital Power Workbench Power Tree Designer
7 PrOWOS 8 a0 0PI e oW IO ANG | | SpRcy WORRCO power B 48 1008 9 W0

coetrol op

 Check for consstency
 Genesates the STIM32Cube embedded sofware package for
cusiom apphcatons and 3owS fmware PIOjeCt Qeneraon : Dagn okcx sl node
companee wan mutiple STIZ IDEs

d /4 1
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= Tools B My Projects

Specifications g}

Win min iz required; Vin max is reguired; Voutis required;

Input (Voltage) ™MinV

QUL 15 neguirad

Win min iz required

\in max is required

ADD OUTPUT

Quitput Power

54 MATCHING BOARD/S

Ly

life.augmented

Select Product

eDesignSuite «  engisn

@ Help

Power Supply Design Tools » DC/DC 1 Results
Features v Sorting v i

Search L6983C50QTR
BeseacsadTy g

I
—
-
1k
"
i
g
o
1

Vim: 5-38V
Vout: 3V ’
lout: =3 A @

fosc: 400 kHz (200 - 2300 kHz)
fsync: none

=)
T
=

B Datashest & Product Folder

12



Set Condition

* Input 20V-30V & Output 5V/1A - Start Design

¥ | 6953C500TR
@ Buck X

Crr L6983CH0QTR

Qutput Power 5W

v L Vaur Specifications Reset Al
IN
o [ i VIN sw 600 - o) .

| VIN SW | lour Input (Voltage) 20 30

Cin Rewr BOOT I— Cour
| Caoor |
EN/CLKIN 5 1
Output
PGOOD
= = Cne g VINLDO =
N I

— OFswW VBIAS c»j

J7_| I_() vee VOUTIF8 O STARTDESIGN v

C’\-’CC

AGND AGND E.P. PGND PGND

iy J_ 8 MATCHING BOARD/S

— 2 ADDITIONAL BOARD/S

Ky 13
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All circuit parameters at a glance

Full set of commands

nEW
B save & Export 49 Restore & Prin A Disclai

Fully annotated & interactive schematic gy

|mmh“‘-——————————————————————————————-Gﬂ[i!m.gmllllllllllllllllllllllllllllllllG,l

R SPECIFICATIONS ~

o

R

I IType Ref value Description

(573 I L6383C50QTR L6983C50QTR - QFNLE - STMicr...

v
Input: 2 L 39pH ‘;”\; Capacitor Cin 10pF 50V - 10% - muRata - GRMSSD. ..
Output: 5V (2 GO .
VIN sw 0 ) ) )
CHANGE SPECIFICATIONS > —_— Capacitor Cou 120 uF 16V - 20% - Wiirth Elektronik -
VIN swW £ lout N )
I P N 14 Minductor L 39uH 2.74 A-Wiirth Elektronik - 744...
10 F < 00 120 pF Capacitor cvee 14F 1uF
& Cgoor 100nF
CONVERTER OPTIMIZATION ~ I —gEN/CUﬂN IRGS\SID?’ Rfilt 1000 10092
PGOOD
= Q VINLDO = Capacitor ciile 1pF 1uF
&
— —-—— - 4 Capacitor Choot 1000F 100nF

Cia e ‘fi‘g L6983C50QTR

Capacitor CinA 1uF 1uF

Capacitor CinB 1pF 1uF
) FSW VBIAS ¢

[
. ]
Operating g .o - 1 :
conditions 1 .. : :
I @w:%rm I |—<)vcc VOUT/FB O I
! E
i
[
! :
i

from 20to 30V

Fully
annotated and
interactive
BOM

Cvee
1 uF AGND AGND E.P. PGND PGND

from -40 o 150 °C

All rights reserved © 2023 571 elec cs | Terms se | Priva g okie c our Rig
3 3 xR N N §F N ¥ ¥ § ¥ ¥ ¥ § ¥ ¥ ¥ § N _ ¥ ¥ N K F-F-JI-¥ ¥ F R ¥ §F ¥ § ¥ § §F T ¥ §F § ¥ ¥ § ¥ § ¥ § § ¥ ¥ § § N ¥ § § ¥ ¥ § § 5

rippl . ‘
LML Simulation: duty eycle 17.2% Q,  Efficiency:92.2% @, Bode: fc =32.29 kHz - phase margin = 107.4° @, Losses:422mW-7.79% Q
fsw: 4
. -
I Tom: - % 38 100 187 F 209
I Vinripple: 0,3 ic 364 mW - 86.27 %
bandwidth: 2 20
I phase margin: 10 20
ICTj: 29.6°C @ .
I 15 . g
aTj: 14.6°C S o & El o
I conduction mode: continuous 2 3 g g € g
£ 1wz g H % Inductor 57 mW - 13.58 %
= 10 = s s £
I =
I 5 05 -0
| ’ 0
Other 1mW-0.15%
I -+ 03 50
0 1 2 3 4 5 0 02 04 08 08 1 1 10 100 1k 10k 100k M I
| Time (us) Output Current (4) Frequency (HZ) I
L]

Full set of analysis diagrams 14
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Circuit - Schematic

Interactive dashboard for refinement
and custom components

Crs

U

INDUCTOR

You can select
inductor with real
spec.

Ly

life.augmented

: Circuit - BOM I
|
i Type Ref Value Description 1
1 c&7 Ic L6983C50QTR LE983C50QTR - ... :
w1
L 39 Vour I Capacitor 10 uF 50V - 10% - mu. . I
o $0 —2 '
WIN W (:z) J_ [ I Capacitor 100 pF £8.3V-20%- 5a... |
R P BOOT I— - e e |
'\z," Cagar 100 nF ' I 1 Inductor 39 uH 274 A-WUrth E... 1
—E::nc_mn |
e R PP = I capacitor Cvee 1 pF
‘¢ I sy INTERACTIVE
LE983C50QTR | Resistor Rfilt 10002 .@ DASH BOARD
| .
—— FEW VEIAS — C t i 1uF -
SR N & : spactior s ‘ The user can refine
- Capacitor Choot 100 nF : : :
1 -° °° sections of the circuit
o wourrad : Capacitor CinA LyF (clamper net, passive
v c:r AGND AGHND EP. PGND PGEND | Capacitor CinB 1pF CompOnentS,
B B B & & & & & & & & B _§B §B | .
J, T compensatlon net,
= MOSFETSs, diodes, etc)
INDUCTOR SELECTION
INDUCTOR SELECTION
Part Number: 744771139
Manufacturer: Wirth Elektronik
Value: 39 uH
DCR: 57T mQ
Irms: 2.49A
Isat: 2.74A 15
Mount Type: Surface Mount
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eDesignsuite  Your design gets portable and exportable

B Save & Export ¥ Export for eDSim

Save |E§§I p——

& Ultra _

_ Export Librarian
SENE Sy prOJecF on an OrCAD file of
ST server. Open it )

: your project to start
from any machine. :
: the prototyping
Your design gets
phase

portable!

I T I ensmw &7
Export Export and
Export the schematic customize
and Bill of Material

the eDesignSuite
project on eDSim

Ky 16
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New features
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[55#] eDesignSuite - Acomplete powerful tool
to reduce risks Iin hardware prototyping

| G7 « Define your best system solution
proposal

Export in real time eDesignSuite
Schematics into OrCAD Capture
format

Fine tune your IC behavior and
related best configuration

Extend the analysis in
Time/frequency domain.

Dive in specific usage case simulation
condition (mission profile)

eDSIim Export to
CAD

B : = fi

Evaluation
Board Advisor

P TS 1

* Helps select the evaluation board
that best suits your needs

Ky 18
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eDesignSuite New fast and powerful simulator
for SMPS and analog ICs

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

[ r
()

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 (i.e. Maxim, Renesas, MPS) ﬂ‘mpz J sivetrix
J,j“j,_rl'r s “\Lr‘n \\;

TECHNOLGGIES
oooooooooo

!

Start simulation with eDSIm

20
life.augmented eDim product page  eDesignSuite console


https://www.st.com/en/embedded-software/stsw-edsim.html

ensmf\ow &7 eDesignSuite breakthrough

eDSim to reduce risks in HW prototyping

How to use eDSIm?

* Buck Converter example

Parameter Value

Vin 12V
Vout 1.2V
lout 10A
Fsw 500KHz
- SIMPLIS Schematic2 AFE310{ open loop 2|2 4
- SIMPLISS| 37tX| EMHHES Sl Al=20]H T

Ky 2
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eDesignSuite

eDesignSuite to eDSIm

r eDesignSuite
,’ life.augmentad

1 . CI | C k Froject name: Untitled

NEW
B Save & Export ¥ ExportdsnOrCAD = ¥ ExportforeDSim = 49 Restore

= Print A Disclaimer

eDSim 7]

Le981CDR Zip
In order to open and simulate the schematic file, you need to install the
Download the zip file and follow the instructions in README.txt file. eDesignSuite eDSim Electrical Simulator, powered by SIMPLIS/SIMetrix

2. Download

Mame

3_ Ru N B =D5im.bat

Date modified Type

Windows Batch File
Text Document

Schematic

. readme.bet

Text Document

Ly

22
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eDesignSuite

u
Lo MmN LEss3CaTR 8w o ESR=l44m VeuT
[Lesdacair et
WIN VIN. Tsw CESWOL-P) Vou
BooT
. o L 100mIC=0-
RFILT
[]100' . EN . .BOOT
VINLDO FGooD CBOOT HLIT 420
L VINLDO . I? YR o Aret00Mz
L L . i s - T Esrztom -
VINLDO . PGOOD PGO0D1MEs CouT
FSw. . RrEe o
L . g o o
Er . = VBIAS CpRLFE
[~RLK=1001g . A . C[Jeet T colReLicas [ |
gﬁdﬂ—wm vee B 1(5_LOAD-P)
LOBIC=POS'
5 LOAD
. vee . FB ROFF=1Meg -
[']ﬂflk' . R Ro_FE - RON=[5/2}
o Dszk' LS R
R i
S IR RSP [FURAPURS IEvereey Fey vzeas -
NSEG=2X0=0Y0=] X1=1000 V1=24 Xa=tom 2=z | SO NY L PERIOD=Em -
P U R EsRam WIDTH=1m
€ woe - AISE=100n
T FALL=100n .
DELAY=2.2m

H

Simulation examples

40

-

Frase | degraes

-135

wn

1

eyt

ke Tk AN

10

a0k

00 SO0k BO0EPO0K

ke

nara

L

—p
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eDesignSuite Evaluation boards advisor

A new capability is now available = pplications  §§ Dashboard
and used to ShOW matc h | n g and [ o e | Converter » DC/DC : MNonlsolated » Buck-Boost 13 Results
additional boards number. | spedhcations et | [ Features v search Q
| . . I
I npu (&l | 'q
1 tput [Veliage) . : LTs30A SOPE L73E0 Qren g ATSE5A S0P Y
1 I Positive Duck- st Positive Duck-boost Positive Buck-boost
| = - = " = =
- I Output 3 L3 — + r E igd T ':' T = £ lij= -: -l: T + L Iii" .:.
The matching boards are the ones - L S o SR e - v |a
- - g . - - ¥ - [ == -
that strictly satisfy user specification. R i R - 1'; el
Qutput Power 2.5 ot 50035000 e Vot 803 55500 mi . Vot 500 55000 v
fose: 230 kHz (250~ 1000 kHZ) 5 fosc 250 kHz {2840 - 2000 ke <o fose: 250 btz (250 - 1020 k) 5

Fayng: 275 - 100D kHz Ieync: 275 - 1000 kHz fsymer: 2735 - 1000 kH2
5 MATCHING BOARD/S
T ADDITHOMAL BOARDYS
K Datashe - t Folde B Ustashest eroduct Foldar B Datashet & Product Folds

The additional boards are &+ ®
proposed applying tolerances® on e e S
the user specs, allowing to suggest
more boards for our customers. Pasitive Buccboost 8 || aitiee Buckboest T pestive Budcboost
() tolerances can be customized ) Default tolerances: tH I '.‘,A tH T 1 7.‘ P + "i' T.d
* V) range: 40% ] e Tt e :_- L
* Vour: 20% I+ 1 T | [l 5
The button information is refreshed * lour 20% e S e - '. e -
each time the user changes the el & S L, -

Fayng: 275 - 100D kHe Isyni: 275 - 1000 kHz Isymel; 260 - 1500 kH

electrical parameters.

B Datasheet & Froduct Folds B Datasheet & Eroduct Foldar K Datasheet

Al rights resorved S20205T) e P e e g ———
Ky )

life.augmented
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eDesignSuite

Clicking on the button the
evaluation boards dialog will pop
up, showing the matching and
the additional boards

life.augmented

= Applications

Specifications

Inpul (Voltage] 10

output 3 b5

ADD QUTPUT

Quitput Power 2.5 W

5 MATCHING BOARD/SS
2 ADDITHIHAL BOARDS

S dm BN gt | N

W ipiching Soanda
WL L A -0

e
b e LELE TS
Fo Lain e
Fak L
o -
Wy olun .
i i ’ T
L PN B D L
o T T
1 ] |
B v WS o
[ P
- ain
1 1 | .
ik
FRECRETTEE
ik [T

T L T
P e s e
TR

L1 FURTISTVRT]

LELUTRFIFLT

LT
Fab

I
E I
el |y - i

NE N WS L NS

= e
ey T
M
ol

1 Dashboard

(@)

Evaluation boards advisor

Converter DE/DC ¢ Nonlsolated : Buck-Boost 13 Results
Colleclivns Fealwres w Search Q,
LTs30A L73E0 QFPNE ATSE5A {50PE
Positive Duck- st Positive Duck-boost Positive Buck-boost

- - — T — =3
-7 % W | e = T I -1 + L -
' _ . . i : ] : : i R ! | i
- = ] - 1 - - ]
. 4t 1 ' B
4 ¥V o - s -« Vo

-
Wins 4.5- 28V . Win: 4.5 .33y
Wouks K00 - 35000 M Wouk: B0 - 35000 mv

fome: 250 ktix (250 - 1000 kz)
fsymer: 2735 - 1000 kH2

Wi 4.3 J4W

Wourt: S00 - 35000 il
: 2 it 0= 100 J fosz 250 kHz (230 - 1000 kHE
2 375~ LD Ieync: 275 - 1000 kHz

E s &e Fol K Datast & T E & P
START DESIGN ' START DESIGHN h START DESIGH b
LTa85A il L7385 LT987L ITS50FLE
Positive Dudk-bboost Positive Duck-boost Positive Buck-boast
- — - = 3 =
: L ] il : . 1 + r : . t 1 el
. - | . 1 - |= P
. o e 13 it
I - T s o - P

Wins 4.5- 38V . Win: 4.5-81W
Voul: 800 - 35000 mi s Wourk: BOC - 25000 miy ‘

fosc 250 kHz (230 - 2000 kHz
Isyni: 275 - 1000 kHz

Wi 45- 33
Wowrt: SO0 - 35000 ml)

Hz (250 - 1000 kHz) fose: 250 kHx (250 - 1500 k)
000 kHz

Isymel; 260 - 1500 kH

L1

i
|'|.'I||
;
i

Kl rights reserved 83030 5T) anfics | Terma of Lse | Privacy Polic
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eDesignSuite Export to CAD

eDesignSuite

Froject name: Untitled

‘,’ life.augmented ] Clle

B Save & Export = ¥ Exportdsn OrCAD ¥ ExportforeDSim 4O Restore & Print A Disclaimer

L6983 zZip

2. Download

3. Open with Orcad Capture

Marne Status Date modified Type

2= | OB3CS0OTR. den -] T/25/2022 4:42 AM DS File

Ky 28
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< C & edsstcom/dcd

Lyy ...

B save & Export

Ic:
Topology:
Input:
Output:

@vin:

T A max 1A

@lout: 1| A

fmax 125°C

@Ta: | T

Vout:
ripple:

life.augmented

eDesignSuite

* Exportdsn OrCAD

49 Restore

Circuit - Schematic

eDesignSuite

Project name: Untitled

& Print A Disclaimer

Simulation: duty eycle 24.5 %

g

—

-

VCC

<H

EN
PGOOD

SYNCH

8 tme: 2 S

Efficiency: 72.2 %

100

Bode: fc = 21,28 kHz - phase margin = 68.7 *

A ya

Capacito)
nductor
Diode &7
Capacitol
Resistor
Capacitol
Capacito
Resistor
Resistor
Resistor

Resistor

£1) (Read ¢

ew Tools Place P ysis  PSpice s Options

Export to CAD

window

Help

Q. QA %,

Ilim:

T

P GND

1.8 A&

55 time:

2

7

47 kDhm

29



Power tree designer




eDesignSuite changes face
Link to launch power tree designer

« LoGiN

eDesignSuite

i

= Tools %5 Dashboard

wer Management Design Center
Power Supply Design Taals

LLD Lighting Design Tools

Digital Power Workbench

...also from product family page

eDesignSuite is a comprehensive set of easy-to-use design-aid utilities ready to help you streamline the system development process with a wide range of ST

eDesignsuite

products
Power Choose design tool:
Management
Design "
Center

Power Supply Design
Tool

+ SMPS design, by topology,
by type and by product

+ PFC design with analog
and digitial control

+ Supports various PCB
configurations

Choose type

Power Management Besign Contor

Iy De.

Toale

.';
m

LED Lighting Design
Tool

~ Handles AC-DC and DC-
DC design in common
topologies

+ Displays interactive and
annotated schematic

« Provides currentivoltage
graphs, Bode plots, efficiency
curves and power-loss data

Choose type:

life.augmented

eDesignSuite

Digital Power
Workbench

+ Handles AC-DC and DC-
DC design in common
topologies

+ Displays interactive and
annotated schematic

~ Provides current/voitage
graphs, Bode plots, efficiency
curves and power-loss data

%
Power Tree Designer

+ Specify input/output power
for each node in the tree

' Check for consistency

v Design each individual
node

Power Tree Design

Lys.....

o] OSave * Export & Printpreview A Disclaimer @ About

Project name : Untitled

- English or Chinese
- Login

- Save project in personal area
- Export project in a local file
- Print preview of current project

age
BB Load Siage

- User Manual

B ondon

- Show ST disclaimer
- Info about current tool revision

Add eDesignSuite solution
Add generic converter
Add generic LDO

Add Load

Show/Hide gridlines
Increase size

Reduce size

Moving the pointer over any icon
it will show pop-up description

31


https://eds.st.com/console/#/home

i

eDesignSuite A complete DC-DC power map

Top-Down approach i (00 S ORI O (tio / Wit
. . Przv@amma V@A G Psvara
« Configure the main bus = K essoac o %
* Add new stages, connect them to the main bus or other power stages -
* Add aload stage at the end of each branch
L1 # (Bt
—r%o $:svasoma
(P01 / RO (L12 v B
- . . L0 P1zvaioma R AL - — . JENT R
Collect several usage cases’ simulations |
An alyze Set mUItIple V|N Condltlons and run It (Ie Typ’ mln’ maX) Please change the Nominal Input Voltage to observe the power tree electrical behaviour.
» Copy to benchmark in one single table —p
Analysis Section:
Nom.Vin E \ m Analyze Power Tree
Result Section
Stage 's name Vin Pout Pin lin /0 Efficiency Losses
Main bus 12v 10.28W 1388W 116 A 7402 % 361TW
Save outcomes and print all together
* Itincludes all the information & computed results from main bus to loads Results table by power branch ‘ v
» For eDesignSuite stages there are: Schematic, BOM and efficiency chart Rosult at dferent nominal voliage
» For other stages there is a textual description : : : —
Stage s name Vin Pout Pin lin O Efficiency Losses
Main bus 3V 10.28 W 1377 W 172A 74.64 % 349w
Main bus 12V 10.28 W 13.88 W 116 A 74.02 % 367 W
Main bus 1BV 10.28 W 14.01 W 876 mA 7333% 374 W 32
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Digital Power WorkBench




[ r
()

Fully graphical user interface for high power solutions

2010
Power stage | 101
optimizer h10111

0101101

STM32 FW
generator

Supported topologies (AC/DC, DC/DC)

FB LLC, DAB (development)

life.augmented

ebesignsuite Djgital power WorkBench in eDesignSuite

Digital control loop
designer

Evaluation board
selector

ZVS Interleaved Totem-Pole, Vienna Rectifier, 3-Level T-Type Converter
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https://eds.st.com/vienna/?msg=%7B%22data%22:%7B%22application%22:%22vienna_html%22,%22specs%22:%7B%22ic%22:%22stm32g474retx:vienna%22,%22input%22:%7B%22v%22:%7B%22min%22:185,%22max%22:265%7D,%22f%22:50%7D,%22output%22:%5b%7B%22v%22:800,%22r%22:2,%22i%22:18.75%7D%5d%7D%7D,%22action%22:%22new_design%22%7D

Digital Power WorkBench

=¥ eDesignSuite _
supported topologies
Vienna PFC Rectifier : : Bidirectional
(505% é_olag:W) Bidir 3L T-type PFC ZVS ;gosge_rgéOP(;)\lAtle) PFC Dual étitlg\(l)iv?)rldge S
(6 20 kW) (3 - 11 kW)

Full SiC solution

Bidirectional

CLLC
(3-11 kW)

Full SiC solution

Power stage optimizer DPC compatibility with DPC compatibility with DPC Bidirectional power
STM32Cube, signal STM32Cube, signal flow, STPOWER Studio
conditioning eDSim conditioning eDSim connection
simulation simulation AVAILABLE SOON AVAILABLE SOON
Kys Kys Lyy 1S7]
STM32F3 +  Full SJ solution Slivs264  Full SiC solution  SRLEZ4er: «  Full SJ solution STM32G4 + Full SiC solution
2021 2022 2023

Ky 3
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eDesignSuite D-power @ eDesignSuite

GUI
- Lo vk E g . e

» Schematic view, BOM, Bode Diagrams, Power losses (for ® -~ 1 s ‘ 2

Power Transistors and Diodes) JP o 1 {11 ‘ { .

* Wizard based design customization s I g - ‘
e | - ,.| ‘ (A2 ‘ '

Hardware sizing | L o |

« Magnetics, power switch selection, diodes selection, [ I o e

current Loop and voltage loop compensation

Firmware customization

* Sensing, protections, voltage control and Current Control

Firmware delivery

* Compatibility with STM32Cube tools: delivery of custom
STM32Cube expansion pack for Vienna Rectifier solution
+ STM32CubeMX project (.ioc file) reflecting all current
solution customization

Ky 3
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N—

FW generation and delivery workflow

eDesignSuite DPWB D-power firmware

177

STM32G4

2—0' n "
vél EDBSIQHSUItB eDS-Solution-Pack

Firmware delivery
Compatibility with STM32Cube tools: delivery of custom STM32Cube

expansion pack for Vienna Rectifier solution + STM32CubeMX
project (.ioc file) reflecting all current solution customization

’l 37
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Break the 99% efficiency barrier in Digital Power
STEVAL-TTPPFCO1

010 o ETHE)
/0111l 3
7,10 1
11,010
10111 |
0101101 (9

2 KW interleaved totem-pole PFC with resonant ZVS digital control,
based on 4 and SJ MDmesh DM9 Power MOSFETs

Eases compliance to 80 Plus
Titanium spec and thermal
design: heatsink-free cooling

99.3% peak efficiency,

>99.1 % flat efficiency from 30% load,
» bias losses all included

\ =

a ., : _ l'
Y E;\,

Flexible to implement ZVS,
TM (CrM) and CCM mode

Sophisticated digital hysteresis
) current-mode control

/

P
.....

Multi-cell configuration with
superposition of inductor currents

Reduced input current ripple,
higher density

-
™

o7 4 4 -
W Nia h c BT
&t . 4 oS ?" M mt
A ’ M ey ~
\ ' ARy y S (T
14 R 1 3% ~ 2
A\ ; y : 3 ’ I s 38
; 4 I '
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25 KW DAB reference design for
EV charging, ESS, UPS : STDES-VRECTFD

Bidirectional DAB - Dual Active Bridge

Converter with SiIC Power Modules and Digital Control

T T

Key features
* Optimized integration and thermal dissipation

» Extended soft switching mode, thanks to sophisticated
modulation

 Bidirectional digital power control _
Peak efficiency: 98.4% Electrical specs

= Nominal DC high voltage: 800 V
- = Nominal DC low voltage: 400 V
= Switching frequency: 100 kHz

Key products

* A2F12M12W2-F1 (ACEPACK™ 2 — Full-bridge - 1200V,
12mQ SiC MOSFET Gen2 and NTC)

* A2H6M12W3-F* (ACEPACK™ 2 — Half-bridge - 1200V,
6mQ SiC MOSFET Gen3 and NTC)

+ STGAP2SICS (Galvanically isolated 4 A single gate driver
for SIC MOSFETS)

+ STM32G474 (Cortex-M4+ 32-bit MCU)

* Coming soon, AIN version with high thermal performance available 39
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15 kW VIENNA rectifier reference design
for EV charging: STDES-VRECTFD

3-Level converter with SiC and Full Digital Control

Key features

* Power section based on SiC MOSFETs and SiC diodes

+ High peak efficiency, > 98%

» Passive element weight and size reduction

» Control section based on STM32G4 32-bit MCU for digital
power = Qutput DC voltage: 800 VDC

» Fast dynamic current control with customizable digital voltage = Input AC voltage: 400 VAC

regulator = Switching frequency: 70 kHz

r
P « Power factor: 50,99

Electrical specs

= THD: <5% at nominal operation
Key products PR —
- SCTW35N65G2V (55 mQ - 650 V SiC MOSFET) P s 1 E;“"%
* STGAP2SICS (Galvanic isolated gate driver) @ - gy J ©
« STM32G474 (Cortex-M4+ 32-bit MCU) © F?”Tjr l;

* VIPer26HD (High voltage converter)
* STLM20WS87F (Analog temperature sensor)
TSV91x (Wide-bandwidth Rail to Rail Op-Amps)

life.augmen -~ Y

+ STPSC20H12WL (20 A- 1200 V SiC Diode) %

=B Ly
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15 kW 3-Level T-Type reference design for EV Charging
STDES-PFCBIDIR

Bidirectional converter with SiC and Full Digital Control

Key features
» Active and reactive power control in DC to AC inverter

mode :
« PF > 0.99, THD < 5% in AC-DC rectifier mode Electrical specs
* Full-digital Voltage Oriented Control - VOC control strategy = Rated nominal DC voltage: 800 VDC
» Fast-dynamic bi-directional current-decoupling control = Rated nominal AC voltage: 400 VAC

1 Switching frequency: 70 kHz
= Power factor: >0.99
’ » THD: <5% at nominal operation

Key products

+ SCTW35N65G2V (55 mQ - 650 V SiC MOSFET)

+ SCTW40N120G2V (75 mQ - 1200 V SiC MOSFET)
+ STGAP2S (Galvanic isolated gate driver)

+ STM32G474 (Cortex-M4+ 32-bit MCU)

* VIPer26HD (High voltage converter)

+ STLM20WS87F (Analog temperature sensor)

* TSV91x (Wide-bandwidth Rail to Rail Op-Amps)

|~ 0*°22°% “ee es0es”®® Seeel
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STPOWER Studio

The new dynamic electro-thermal simulation software dedicated to

STPOWER devices

STPOWER Studio (former ST PowerStudio), the dynamic electro-thermal simulation software dedicated to STPOWER devices,
provides a comprehensive power and thermal analysis able to predict the device performance, shortening the solution design
and saving time and resources. Furthermore, the tool helps to select the proper device fitting the application mission profile.

N - A i \\ ,-"f'\\
N\ AN \\‘*v\; \\7*-:'_"': \/\"" XA & 1 e ' l
R » b MHW\W»I’WVIV'I'WU'J’ M'“J' "r'l'm"r"'m"' NW'J‘ frfll']"ﬁ',l’ﬁ'ﬂl' w"’ f\r'“l'irlm' 1""“' W‘ STPOWER
( Studio
? Offline version 'Online on eDééignSulité

r will be terminated within July ‘22
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9,

STPOWER
Studio

STPOWER Studio overview

Now online on eDesignSuite

Scope:

Online on ST’s eDesignSuite platform
Supports SLLIMM & ACEPACK families
Enables DC/AC 3-phase 2-level application

Comprehensive Analysis:

Static load mission profile
Several thermal setup
Deep analysis of junction temperatures

High Connectivity:

Multilanguage (English, Chinese, Japan)
Link to device doc (product page, DS)
Possibility to save and export the project

Output Report

Frint

STPOWER Studio i & A @

Rppr—
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https://eds.st.com/power-studio/?msg=%7b%22action%22:%22new_design%22%7d

Get inspired and see what you can do on eDesignSuite

Smart

Make easy and smooth any electrical design, from user’s
specification to circuit’s analysis and customization

Powerful

Provide support on critical design decision effectively reducing
risks and avoiding safety hazards

Innovative

SW environment able to support engineers in multiple stages
of their system design

Ly

life.augmented

Takeaway

eDesignSuite
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Our technology
starts with You

Find out more at www.st.com

© STMicroelectronics - All rights reserved.

ST logo is a trademark or a registered trademark of STMicroelectronics International NV or its affiliates in the EU and/or other countries. ‘
For additional information about ST trademarks, please refer to www.st.com/trademarks.
All other product or service names are the property of their respective owners.
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