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IPOSIM is Infineon's online simulation platform for loss & thermal (iﬁneon
calculations of Infineon power modules, discretes and disk devices.

|POS| M helps you to select the most suitable Infineon‘s high power product
according to the needs of your application.

Main Features

» User-friendly flow, designed to guide you step by step in simulating with power
devices

Fast online simulation powered by PLECS®

19 topologies for discs and modules available, clustered by power conversion type
Multi-selection of up to 5 Infineon products for performance comparison

Save and Share designs within your team using deep-link.

VOV WV WV

Al
2 types of simulation offered: Y
Y
[l

h -—-,
- = -
= - —_—
»

Steady-state simulation Load cycle simulation
Power and thermal calculation Power and thermal calculation
of a single cycle of multiple operating points
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infineon
Start by setting up a mylnfineon account in 3 easy steps &—/

In www.infineon.com click on the upper
right corner “mylinfineon” and select the
option “Register for myInfineon”

MNewsletter Contact WheretoBuy E & mylnfinean ~ | ™ Cart

* Login to mylnfinscn

* Benefits

» Dashbeoard

DeSi gn i n g W ¥ Motifications

for the mod (.
l ife Sty Ie » Subscriptions

» Prafile

* Register for mylnfinzon

Out now! Our new application brochure and article will
get you up to speed on everything wearable in a flash

Download now >

Fill out the form

mylnfineon registration x

Register now and enjoy the benefits of mylnfineon

& fo g

Integrated Personalized
Services

Last name
Company

Country/Territory

‘ Germany v ‘

Company E-mail

| e

Stay Informed!

O Iagree tos Infineon contacting me by email and/or telephone to perform surveys, to
provide marketing information about Infineon products, services & events based on
my subscriptions & interactions, and to improve my customer experience using data
analytics. | can revoke my consent at any time.

Please visit our> Privacy Policy for more information,

An email will be sent out to activate your
account. Please click on the link and
finalize registration

Validate Your Infineon Account Inbox x

myinfineon@Infineon.com Thu, 11 Mar, 0930 ¥
to deisy lopez ~

° 2

Register Activate Login
Thank you for signing up. In order to complete your registration, please confirm your E-Mail by
chicking here

 of request to validate your E-Mail address

m or go 1o our SuppertRage.

Please distegard this E-Mail if you did not recently re
1t you need any help, please contact support@infineor

Imedot | Contact | Pvacy Bolicy
© 1999 - 2021 Infineon Technologies AG
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http://www.infineon.com/

With your new mylnfineon account, log into IPOSIM and follow the (iﬁneon
steps for your simulation.

Go to www.Infineon.com/IPOSIM
and click on “Start Simulation”
You will need to log into
mylInfineon account.

Log into

IPOSIM

' f. $ LopezDeisy (IFAGIPCIPSDS) ™  English ~ echnical Support  About
LI I - | | OSl M e :]

set up of your simulation.

Follow the

process in . :

IPOS e ot e
IM find more information about

© 6 © 0 o
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http://www.infineon.com/IPOSIM

Y - ) o Hewd e infineon
Step 1: Select your prefered topology

. 2 LopezDeisy(IFAGIPCIPSDS) ¥  English ™ Technical Support  About
iafineon [POSIM :

AC/DC Applications AC/AC Applications
Single Phase Single Phase
B2U - Two-Pulse Bridge Uncontrolled W1C - Phase Control
B2C - Two-Pulse Bridge Fully Controlled Half-Bridge Series-Resonant for Induction Heating {Discrete)
Three Phase Three Phase
BB - Six-Pulse Bridge Uncontrolled W3C - Phase Control
BC- SusPulse Brdge Fully Contrlled ) IPOSIM offers 19 different topologies to
M3.2U - Double Three-Pulse Star Uncontrolled Exam p I e . I nve rte r

M3.2C - Double Three-Pulse Star Fully Controlled
MEU - Six-Pulse Star Uncontrolled
MEC - Six-Pulse Star Fully Controlled

choose from, clustered according to the power
conversion type.

topologies

DC/DC Application DC/AC Applications
Boost {(Module) Single Phase {(Module)
Buck {Module) Three Phase - 2 Level (Module)
DC Decoupling Three Phase - 2 Level (Automotive Module)

Three Phase - 2 Level (Discrete)

Three Phase - 2 Level (Automotive Discrete )
Three Phase - 2 Level (Stack Solution)
Three Phase - 3 Level NPC1 (Module)

Three Phase - 3 Level NPC2 (Module)

Three Phase - 3 Level ANPC (Moduls)

2021-11-17 Copyright © Infineon Technologies AG 2021. All rights reserved. Infineon Proprietary m



Step 2: Choose Your Devices

(infineon

Current Design:

DC/AC Applications - Three Phase - 2 Level (Module)

Pre\.rlous

Parameter Selection

DC Link Voltage (vdc) ‘

Blocking Voltage

Rated Current ‘

Filter by Packaging ‘

630 ‘V
1y a) Filtering
recommended
: : parameters
50 ‘A
Al T

Please select device to go to next step

Search

Sl D) Quick search

Selected parts:

DC/AC Applications - Three Phase - 2 Level
(Module)

lel<Ys:

lout

3 Vou

1202

] J@ J@

Circuit topology

maodule Parameters Switch parameters

Packoge Vees/Vos Vegsat, 129°c/Vpssat, 129°¢
] v

T Verzre
pzve | Rbum [ v Erecazec | Reun
[Kw] [mWs] ] [Kw]
0.61 150

Diode Farameters

IPOSIM offers filtering by parameters (a) and a
quick search option (b) in the product list.

You can select up to 5 devices at the same
time, which allows you to compare their
performance.

FF30R1ZRT4 .15 10.5 150
[J  resorazrra ss 34mm 1200 165 267 11 10 B
O resonuzcrs swegeesll Product list with sorting s 2 1 o B
O resorizkre 11 Econoz 1200 fU nCtion 165 3 135 150 B
[:I FPS0R12KT4_B16 Econo3 1200 1.65 3 1.03 150 E
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Step 3: Set Your Application Data

TOPOLOGY DEVICE SELECTION APPLICATION DATA RESULTS DOWNLOAD

Simulation Type: @ Steady-State O Load cycle simulation II SImUIatlon type SeleCtlon
| |

a) You can select the type of
simulation to use, Steady state

Circuit & Control = Cooling Condition | Advanced Parameters

: for simulating a single working
Parameter Selection : ; .
c) Set other application data: .
Sine-Triangl ) cooling colcr:%ition point or Load cycle for
; : ine-Triangle ~ . . . o
Heculstion Algortnm . Rgon,off simulating a user defined load
DC Link Voltage (Vdc) 650 |V ~ ’ " " prof"e_
Im‘
QOutput Current (lout) S0 | Arms Voc :l‘v"m . )
| I b) Set the desired operating
Output Frequency 50 |Hz 12/02
] _J@ J@ parameters
Switching Frequency 2000 | Hz o
Vodulation Index : c) In the next tabs you can set
cooling conditions and values
Power Factor cos(d) 0.8 .
for gate resistance.
Load Type Lagging ~

b) Set operation parameters

2021-11-17 Copyright © Infineon Technologies AG 2021. All rights reserved. Infineon Proprietary



Step 4. Compare Simulation Results

infineon

Modules/Discs

Steady-5State Analysis finished: Wed Oct20 £7:08:24

2021

Steady-State Analyzis finizhed: Wed Oct 20 17:08:27
2021

Steady-5State Analysis finizhed: Wed Oct20 £7:08:30

2021

Steady-State Analyzis finizhed: Wed Oct 20 17:08:33
2021

FF23MR12WiM1_B1i1 F4-50R12M54 Fa-23MR12W1M1_B11 F4-50R12K54 B11

MOSFET Parameters

e Switch parametars ot MOSFET Parameters e Switch parametars ot
Diode Parametsrs N Diode Parametsrs W Diode Parametars N Diode Parametars w
Cooling Condition bl Cooling Condition W Cooling Condition bl Cooling Condition W . . .
The section Modules/Disks displays
Simulation Results ~ Simulation Results ~ Simulation Results ~ Simulation Results ~ among OtheI’S the Calculated Va|ueS
Maximum Junction Temperature Maximum Junction Temperature Maximum Junction Temperature JunCtlon for r_rlaXImum JunCtlon te_mperature’
Switen sserc || Switch ssec || Switen Temperature switching and conducting losses.
Diode 85.41°C Diode 59.62°C Diode 838.45°C
Switching Losses Switching Losses Switching Losses Switching Losses I S p rese nted I n a Way tha‘t al I OWS yo u
Switch o.a0'W Switch T85W Switch 054 Switch T oW tO CO m pare betwee n Varl O u S
Diode Not calculated Diode LTIW Digde Not calculated I ted devices
Conduction Losses Conduction Losses Conduction Losses Conductlon & selec ’
Switch ss7awW Switch 82511 Switch s422W Switchi ng Losses
Dicde Mot calculated Diods T22W Dicde Mot calculated
Total Losses Total Losses Total Losses Total Losses
Switch 34.37TW Switch 77.15W Switch 34.78'W Switch 78.88'W
Diode Mot calculated Diode 8.82W Diode Mot calculated Diode g.aaW

FF23MR12W1M1_B11 F4-50R12M54 F4-23MR12W1M1_EB11 F4-50R12K54_B11
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Step 4. Compare Simulation Results

(infineon

Simulation Graphics

Click on image for more scope functions

Steady-State

Temperature Ripple

o # a

|° FF23MR12WIM1_B11

Temperature Ripple

T/ Swtn grewy, 3 Dade (e

Temperature ripple

Click diagram for more
scope functions

0 Fa-2pMR12W1M1_B1

Temperature Rig

S ooy, ) Dae (et

000

90
89
83
87
86
a5
a4
83
82

0.00 0.02 0.04 0.06

T Switch (green), T) Diode (red)

0.12 0.14 0.16 0.18 0.20

Name Cursor. 1 Delt;

Time 0.066667 0.133333 0.066667
Tj Switch (green), T Diode (red)

Tj Switch w 80.857477 77453824 3403652

Tj Diode i 82.8574?7 ?TA538_24 3.403652

In Simulation Graphics you can

view and inspect the temperature

ripple resulting from operating the

selected devices under specified
working point.

Click on the diagram for more scope
functions like:

a) Zoom-in by dragging with mouse
b) Switch on cursors to measure
signals
c) Freeze the cursor distance for
better measurement experience

2021-11-17
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Step 5: Download Results and Share Design

a) Save b) Share
design design In the last step, you can download the

simulation results in a excel file format

. & LopezDeisy (IFAGIPCIPSDS) ™ Technical Support  About - )
Infineon  [POS[M as shown in the Design summary
- section.
Current Design: DC/AC Applications - Single Phase (Module) v Al MyDesigns il Al a|SO f|nd the data Sheets of

analysis and decision making.

Prewou.:

Design Summary Dataszhesis

You can also Save your design by

B Complete Design Summary BFr2zMR12WIM1_B11 C"Cking e | (a) You will find the deSign
information by clicking

Share your design by clicking < (b).

B F2o3MRI2WIML B11 The page link will be copied to your
clipboard, so you can share it with
anybody to re-execute the simulation
with same configuration. See an

Datasheets example here.

F4-50R12KS4_B11

2021-11-17 Copyright © Infineon Technologies AG 2021. All rights reserved. Infineon Proprietary


https://iposim.infineon.com/application/en/results?topology:DC-AC_3P_2L,inputs:(mod_scheme:1,Vdc:650,Vblock:1200,Irms:50,fout:50,fsw:2000,t_pulse:180,modi:1,cos_phi:0.8,cos_phi_sign:2,load_cycle:False,Vdc_d:650,Inom:50),devices:(FP50R12KT4P_B11:(thermal:(model:3,Tc:50),advanced:(Rgon_1:15,Rgoff_1:15)),FS100R12W2T7_B11:(thermal:(model:3,Tc:50),advanced:(Rgon_1:1.8,Rgoff_1:1.8))),diode:(),loadcycle:(lcp:none,interpolation:True,cycle_defined:True,cycle_count:1,sim_bvr:1),package:All,search:none,isOld:0,appdatatab:tab-advanced,mode:normal,simulationType:steady-state

(infineon

Load Cycle Simulation




Load Cycle: upload your desired mission profile

(infineon

1. Select Load
Cycle as
simulation type

2.a. Use the excel
format

2.b. Use directly

the table available
online

TOPOLOGY

Simulation Type: () Steady-Statel (®) Load cycle simulation

DEVICE SELECTION APPLICATION DATA

DOWNLOAD I

Circuit & Control | Cooling Condition

In the Application Data step select the option:
Load cycle simulation

Parameter Selection

Modulation Algorithm | Space Vector Modulation (Standard) ~ | o

Load Type | Lagging ~

1) Download the
CSV template

3) Upload the CSV file, or dag and
drop the file.

2) Fill out the template and save the
document . 2

B TemrLATEcsy @ Download |nput

(3]

. o Drag and drop your profile here or O erowse...
A decimals e et ot ety eemasi et i a1
o Interpolation us'ng a dot 2 2 od E | 52
Time [s) Output Frequency [Hz] Output Current (lout) [Arms] Power Factor cosig) Switching Frequency [Hz] Modulation Index DC Link Voltage {Vdc) [V]

. . . . 1 15 01 09 4000 1 680

Insert your desired mission profile values T : - : -
- - - 4 202 80 207 0.9 4000 1 880
directly on the table displayed in IPOSIM 1= o :

:

=t Add New Row

2021-11-17
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infineon
Load Cycle: upload your desired mission profile &—/

More Load Cycle features

Load cycle profile

@ 1 Download TEMPLATEcsv 2. Fillinyour profile 2. Upload or drag-and-drop the edited

» Selection simulation behavior between temperature ripple or average temperature
» Interpolated or discontinuous load profiles available B rewtecy @ vourond
» Possibility to repeat the load profile cycles (up to 10 cycles) o

@ Single Cycle Simulation

Configuration O Repeated Cycle Simulation (steady-state) o
Load Cycle Example: DC-AC 3-Phase 2-Level
» Constant inputs: VDC =650 V, fsw = 2 kHz, Modulation Index = 1 Simulation Results
» Load Profile with 3 cycles repeated

» Click here to recall the simulation in IPOSIM.

0
560
50

"
— = 2
O - 2 -
o = P
95 m 420
Output Frequency Qutput Current {(rms) Power Factor cos(g) (D] 5. () ﬁz
T 50 —=o T 500 _ 100 — S5 . 0 =
T — S pos Tes T30
= 45 = 450 = 006 +— (7] 3320
g 40 E g poa ® &= O im
g 3 £ o 5 0% = i - i
s 0 2 H
2 2 s 350 2 0a0 @ o = N o N

@ 5 S 0.8 o =
T 25 3 300 Pl Y1 ; 0
. = 50 g gas = o =

515 = 5 08 (<) - . ]
& 10 2 200 4 0.80 — o =
@

..,

o

=

.

=

vas

E
M
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https://iposim.infineon.com/application/en/results?topology:DC-AC_3P_2L,inputs:(mod_scheme:1,Vdc:650,Vblock:1200,Irms:300,fout:50,fsw:2000,t_pulse:180,modi:1,cos_phi:0.8,cos_phi_sign:2,load_cycle:True,cycle:%5B%5D,interpolation:False,Vdc_d:650,cycle_defined:True,cycle_count:3,Inom:50,sim_bvr:1),devices:(FF450R12ME4_B11:(thermal:(model:3,Tc:50),advanced:(Rgon_1:1.3,Rgoff_1:1.3))),diode:(),loadcycle:(lcp:2021102736107,interpolation:False,cycle_defined:True,cycle_count:3,sim_bvr:1,filename:VEVNUExBVEUuY3N2),package:All,search:none,isOld:0,appdatatab:tab-circuit,mode:normal,simulationType:load-cycle
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Parameter Sweep: Ploss, average / Tj versus Irms

(infineon

Feature selection

With this feature you can find out the maximum allowed

Irm current at given condition.

In the upper right corner of Results you can find a button
(a) to simulate parameter-sweep. Just select Ploss,

DEVICE SELECTION APPLICATION DATA

Simulate parameter-sweep

Select parameter-sweep simulation ®

Input Requirements

DC/AQ)}

Ploss,average [ Tj vs current Irms

average/Tj VS Curl‘ent |I‘mSOptI0n and CIle Modulation Algorithm Sine-Triangle (Modull
DC Link Voltage (vdc) 650 v ) = r
Recal an example of this feature here. A Available only for Steady State simulations
Results display
Parameter-sweep simulation n “
The results portray the Tj versus Irms at @ Frsori2kTaP_B1L @ Fsioorizv2T7_B11 Sioliosses S e o
given condition (a) and the average Temperanre Temperawure : e : s

power losses versus Irms at given
condition (b).

Tewgwestian ]

» o » = =
I " ®» B =2 n e @ »

mmmmmmmmmm

2021-11-17
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https://iposim.infineon.com/application/en/results?topology:DC-AC_3P_2L,inputs:(mod_scheme:1,Vdc:650,Vblock:1200,Irms:50,fout:50,fsw:2000,t_pulse:180,modi:1,cos_phi:0.8,cos_phi_sign:2,load_cycle:False),devices:(FP50R12KT4P_B11:(thermal:(model:3,Tc:50),advanced:(Rgon_1:15,Rgoff_1:15)),FS100R12W2T7_B11:(thermal:(model:3,Tc:50),advanced:(Rgon_1:1.8,Rgoff_1:1.8))),diode:(),loadcycle:(lcp:none,interpolation:True,cycle_defined:True,cycle_count:1,sim_bvr:1),package:All,search:none,isOld:0,appdatatab:tab-advanced,mode:normal

(infineon
Tips & Tricks

Low Output > 0-Hz Simulation not implemented, down to 0.1 Hz available

_ > Load cycle simulation: for more accuracy put enough duration of low
Freq uencies frequency section, e.g.: minimum of 10s for fout = 0.1 Hz
Save & Share > Save your designs under My Designs incl. load cycle settings

> Copy / paste browser URL (deep-link) to share your designs

> Click result diagrams to enlarge

Result Di agrams > Discover signals with scope functions such as cursors, zoom-in/out

_ _ > Our thermal models of the products are not designed for overheated Tj
Too H|g h Tj > In case of Tj > 200 °C, check your input requirements, cooling condition
or change to a bigger module

_ > browser caching issues after new version updates
Solve artifacts + key combination [Ctrl] + [F5] to reset browser cache
« or manually clear the browser caching

2021-11-17 Copyright © Infineon Technologies AG 2021. All rights reserved. Infineon Proprietary
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infineon
Support

For support and questions visit: www.infineon.com/support

Search Q| Newsletter Contact WheretoBuy English~ & mylnfineon ~ ¥ Cart

(infineon | A -

Products  Applications Design Support Community AboutInfineon Careers

Company COVID-18-Update  Cypress acquisition  OurDivisions Management Board Supervisory Board Ourlocations Procurement Quality  Infineon Awards  Cybersecurity

»Home > Aboutinfineon > Company > Contacts > Support

Support Page

Supportis available in English, German and Mandarin from our talented team of experts.

Find an answer to your question

" IPOSIM| Q "

Limitations of IPOSIN Why is IPOSIM unstab rking before.

Design-in support

Open "About" on the top right Menu bar. This shows
you the limitation of every release. (Refer
screenshot)

After a new release you have to reset your browser
cache: Press keyboard combination Ctrl+F5 Goto
Browser -= Settings -= Delete History & cache Restart
your Browser

We offer design-in support for your application.

Yfou can use our Infineon Selution Finder:
https://www.infineon.com/solutionFinder

Here you select the relevant parameters of your
application and narrow down your choice accordi...

+ Read more

Write to the Technical
Assistance Center

Call us toll-free
or request a call back

Live chat
with our Support Center

Ask our community
for support in the forum

2021-11-17
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. . infineon
Disclaimer K—/

The information given in this training materials is given as a hint for the
implementation of the Infineon Technologies component only and shall not be

regarded as any description or warranty of a certain functionality, condition or quality
of the Infineon Technologies component.

Infineon Technologies hereby disclaims any and all warranties and liabilities of any
kind (including without limitation warranties of non-infringement of intellectual

property rights of any third party) with respect to any and all information given in this
training material.




(infineon

Part of your lite. Part of tomorrow.



