Online Engineering & Tools

2020-06-25 (infineon_




IPOSIM - Online Power Simulation Tool Clnfineon
www.infineon.com/iposim
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DC Link Voltage (Vdc, 650 |V

Output Current (lout) 90 | Arms

Output Freguency 50 |Hz

Switching Frequency 2000 |Hz

Modulation Index

Temperature [°C]
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Power Factor cos(@)

Load Type Inductive Load -

Do you want to define a load cycle?

Key Features
Fast but accurate online power loss and temperature simulation powered by PLECS engine
Easy to use with clear flow and user interface, quick to share and archive with deep-link
19 topologies for discs and modules, multi-selection of up to 5 products for easy comparison
New control algorithms including Discontinuous PWM and new parameter of load type selection
Sophisticated load cycle simulation using interpolated or discontinuous load profile with number of cycles

New products such as IGBT7 and SiC modules available, more are coming...
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IPOSIM - Online Power Simulation Tool i},’ﬁ*neon,
New Features

»  New: DPWMO, DPWM1, New: Selection between
DPWM?2 and DPWM3 control inductive and capacitive loads
algorithms (DC-AC 3-Phase 2-

Level topology) Available for all DC-AC

topologies

» Coming soon:
» DPWMMIN and
DPWMMAX
» For more topologies
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IPOSIM - Online Power Simulation Tool iﬁﬁheon,
New Features

Uploading load cycle profile (excel) of up to 200 line

Selection simulation behaviors between temperature ripple or average
temperature

Save individual load profile setting under “My Design”
New: interpolated or discontinuous load profiles

New: possibility to repeat the load profile cycles (up to 10 cycles)
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IPOSIM - Online Power Simulation Tool i},’ﬁ}eon,
New Features

Advanced parameter-sweep simulations:

» Tj & power losses versus Irms
» Maxmum allowed Irms versus switching frequency fsw

Live
since
June 15

Advanced scope functions: cursors, zoom-in/out

@ Load cycle for more topologies including AC-DC

More topologies including Automotive and more
products with new technologies

Optimized flow separation for device selection and
application data settings
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IPOSIM: Infineon Power Simulation Tool
Landing Page: www.infineon.com/iposim

e =
‘lnfineon All | Search Q Newsletter Contact Where to Buy a‘my rfincon~ ¥ Cart

Products Applications Tools Aboutinfineon Discoveries Careers

»Home > Tools nfineon Tools

IPOSIM — Infineon Online Power Simulation Tool

Thank you for using > IPOSIM, the online power simulation program for loss and thermal calculation of Infineon power modules and disk
devices. It supports you in

v selecting the right product for a given application topology

+ simulating the switching and conduction losses including assessment of the thermal performance based on your given cooling
conditions including performance comparison of various products and input specifications and saving the results

New: ANPC topology including CoolSiC™ MOSFET Modules

» EV charging: > simulate DC/AC - Single Phase topology using 1200 V CoolSiC™ MOSFET EasyPACK™ Module F4-23MR12W1M1_B11

v Solar and Energy Storage Systems (ESS):
> simulate DC/AC - Three Phase - 3 Level ANPC topology using 3-Level 1200 V CoolSiC™ Module F3L11MR12W2M1_B65

Step 1: register first Step 2: login & select Step 3: choose your device

EDECDEESDEDEDE "

& myinfineen : ‘

Login to myinfi

Register for mylnfineon __ e -

o mylinfineon.
lusive

€ best recommended
products in‘a tabular form

> How to use Infineon IPOSIM

Book -

IGBT modules
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mylnfineon Registration

- new account
required since old
Transim accounts
will not be
transferred to the
new IPOSIM
platform

Getting Started
— Documents

- Videos

Steps by step guide with
hyperlinks
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Registration myInfineon infineon
www.infineon.com (e

& mylnfineon v myInfineon registration X 1. Click on icon on top of
the page: “Register for
mylnfineon”

» Login to mylnfineon

» Register for mylnfineor

2. An overlay will pop-up to
enter Email & company

E-mai

Please enter your business e-mail address to benefit from a

mylnfineon offerings.

3. An Email will be sent out
Country / Germany M .
Territory Please enter the country /territory you work in currently. (Dou ble Opt-l n) to
| agree to the processing of my personal data according to the aCtlvate yo u r aCCO u nt

» privacy policy.

4. Click on link in Email

and finalize registration
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IPOSIM: Infineon Power Simulation Tool
Step By Step Guide

2020-06-25

Step 1: register first

& mylnfineon =

» Login to mylnfineon

» Register for mylnfineon .....

[

Please register here to mylnfineon.
Here you will find exclusive
information to speed up your projects.

Sing-Triangle | o

Control Algodithm ‘

L
R =
Cup e C «]
S T e

Inductive Load =

[ Do you want to define a load cycie?

Load Type

In this step you define the input
requirements for steady-state or load
cycle simulation.

Copyright © Infineon Technologies AG 2020. All rights reserved.

2  Step2:login & select

Srge Pnase Singie rase
B2 Tuo.puse brsge uncontrobed WAC - phase conrel
B2C - Tuo.puse brisge fully contolies

Theee Phase

WIC - prase conol

MBI Six.puise siar unconiroten
MEC - Six-puise star fuly conirated

DC/DC Application DC/AC Applications
Boot Srge Prae
Buex Theee hase - 2 Leves
C decoupiing Theee Phase - 2 Level (aul

Three Phase - 2 Level (Sta

Three Phase - 3 Level NBG1

Three Phase - 3 Level NPG2

Login and select your target
application including the preferred
circuit topology.

AC/DH ations AC/AC Applications

T i e Rig Tempera Riggl

Check the simulation results. Click on
the diagrams to zoom in and assess
the details.

3 Step 3: choose your devices

Selected Topology: DC/AC Applications - Three Phase - 2 Level

Parameter Selection

DC Link Voltage (Wdc) 650 |V
Blocking Vollage 1200 (recommended) = | v
Output Current (lout) 50 |Ams
Filter by Packaging Al =
Please select device 1o go ta next step
Q
Selected parts' F12.25R12KTAG € FP25R1ZKTS @

Modula P

Switch paranaters

FI2.25R12KT4G Boeod 1200 2 218 an 114 180
O  eeosmizkes Eeens2 1200 2 2 520 112 125
FROSRIZKTS Eweal 10 3 19 560 o1z

Based on your input the tool will
provide the best recommended
products in a tabular form.

6 Step 6: learn & get support
Line-Chat Dl
= g

Y it ol e s 'y
Tl Tell et

Techaical

i et SEEERE

MR Iii i I
(i

Download our Getting Started guide,
watch a tutorial video or contact
support if needed.
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IPOSIM: Infineon Power Simulation Tool @
Step 1: Select Your Topology

1 TOPOLOGY 2 DEVICESELECTION 3 APPLICATIONDATA 4 RESULTS 5 pownLoAD ,

AC/DC Applications AC/AC Applications
Single Phase Single Phase
B2U - Two-pulse bridge uncontrolled WA1C - phase control

B2C - Two-pulse bridge fully controlled
Three Phase

Three Phase W3C - phase control
B6U - Six-pulse bridge uncontrolled
BEC - Six-pulse bridge fully controlled
M3.2U - Double three-pulse star uncontrolled Exam ple: |nve rter
M3.2C - Double three-pulse star fully controlled tO p0|og ieS

MELU - Six-pulse star uncontrolled

MEC - Six-pulse star fully controlled

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

Three Phase - 2 Level (Stack solution)
Three Phase - 3 Level NPCA
Three Phase - 3 Level NPC2
Three Phase - 3 Level ANPC
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IPOSIM: Infineon Power Simulation Tool
Step 2: Choose Your Devices

TOPOLOGY DEVICE SELECTION APPLICATION DATA m OWNLOAD -

Prewou S

Selected Tonolooy: DC/AC Anpli

cations - Three Phase - 2 | evel

Parameter Selection

DC Link Voltage
(Vdc)

Blocking Voltage

Qutput Current (lout)

Filter by Packaging

650 |V
1200 v|v
(recommended)
50 ‘Arms
Al =

DC/AC Applications - Three Phase - 2 Level

TeTaye)

N

J

1D2

o

o'

el

Vaut

Please select device to go to next step

2 |

Selected parts:

F12-25R12KT4G

FP25R1ZKE3

FP25R12KT3

FP25R12KT4

O 0 0 0O

FP25R12KT4_B11

Econo3

Econo2

Econo2

Econo?2

Econo2

1

Set filtering parameters

Module Parameters

lenomMDnom VCEsat 1
Device Name [A]

1200

1200

1200

1200

1200 25

Switch parameters

DSsat, 125°C

with sorting
function

(infineon

Circuit topology

112 125
1.01 125
1.3 150
460 1.31 150

Diode Parameters

Ty Vi o
Renm E'Jgi“ F.[1:]5 € Erec125c | Ry
Kw] [mWs] ¥

1.65 2.00
1.65 1.80
1.75 1.80
1.75 1.80

2020-06-25
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IPOSIM: Infineon Power Simulation Tool @
Step 3: Set Your Application Data

Selected Topology: DC/AC Applications - Three Phase - 2 Level
el O cl dPU all(
. CA @
DC Link Voltage 650 |V i1 RJon,Q0
(Vdc) ] J a0 o
Qutput Current (lout) 30 | Arms | Vout
Vgc o'
Output Frequency 30 | Hz 1212 |
Switching Frequency 2000 |Hz < ] |
Modulation Index 1
Power Factor cos(g) 0.8
Inductive
Load Type Load
Set operation
?
[] Do you want to define a load cycle? parameters, enable
load cycle
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IPOSIM: Infineon Power Simulation Tool Clnfineon
Step 4: Simulate Electrical & Thermal (PLECS)

1

Example: IGBT S
m o d u I eS - Tj Switch (green) , Tj Diode (red)
Steady-State Analysis x ' '
ko :
. 76 ~ : B
) FPO0R12KT4P_B11 o FS100R12W2T7_ 7 / \ N\ /”i\ /\\
74 FAn . k /
T/ — L -
Temperature RIpple lemperatu idn - = - B
- Ty Smich (reeni), T) Duae freel) - L Suiich foeaue] T O -
L] m 70
L] ] 89
" n 68
a2 T 67
L] s 66
m ™ 65
] | n
o \om
]
> —2]
2 =
i €5
. "
L] &2
: ; ) Name Cursort Cursorz Delta
= A | ®
= - o = Time 0.028751 0.042432 0.013681
=4 =
w0 : Tj Switch (green) , Tj Diode (red)
o Lol [ 23 1] oo ] 114 0 L1 e 0l 002 0.1 [
Tj Switch ~ 75 895967 72734776 3161191
2 Tj Diode ~ 58.097181 58.935446 -0.838265

Temperature : :
Click diagram for

more scope functions

2020-06-25 Copyright © Infineon Technologies AG 2020. All rights reserved. Infineon Proprietary m

ripple




IPOSIM: Infineon Power Simulation Tool
Step 4.1: Compare Simulation Results

Switch parameters hdl
Diode Parameters hd
Cooling Condition e
Simulation Results ~

Switch parameters

Diode Parameters

Cooling Condition

Simulation Results

e

(infineon

Conduction &

Maximum Junction Temperature Maximum Junction Temperature
Switch 91.5°C Switch 759°C <
Diode 59.3°C Diode 59.7°C
Switching Losses Switching Losses ‘] u nCtion
Switch 10.7W Switch 7.6W Tem pe rature
Diode 1.7W Diode 20w
Conduction Losses Conduction Losses
Switch 40.4W Switch 24 3W <
Diode 6.5W Dicde AW
Total Losses Total Losses
Switch Baw Switch 32.0W . .
Switching
Diode 8.2W Dicde 7AW Losses
2020-06-25 Copyright © Infineon Technologies AG 2020. All rights reserved.
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IPOSIM: Infineon Power Simulation Tool Cinfineon
Step 5: Download Results

1 3 5
TOPOLOGY APPLICATION DATA DOWNLOAD -

Previous

Selected Topology: DC/AC Applications - Three Phase - 2 Level
Design Summary Datasheets
B Complete Design Summary FPS0R1ZKT4P_B11

FS5100R12W2T7_B11

Design

Summary

Datasheets

Share your design by copy-paste
> Copy the browser URL and share it with anybody to re-execute the simulation with same configuration.

»  Example: https://iposim.infineon.com/application/en/download?topology:DC-
AC 3P _2L,inputs:(mod scheme:1,Vdc:650,Vblock:1200,Irms:50,fout:50,fsw:2000,t pulse:180,mo
di:1,cos phi:0.8,cos phi_sign:2,load cycle:False),devices:(FPS0R12KT4P B11:(thermal:(model:3,
Tc:50),advanced:(Rgon_1:15,Rgoff 1:15)),FS100R12W2T7 B11:(thermal:(model:3,Tc:50),advance
d:(Rgon 1:1.8,Rgoff 1:1.8))),diode:(),loadcycle:(Icp:none,interpolation:True,cycle defined:True,cy
cle_count:1,sim_bvr:1),package:All,search:none,isOld:0,appdatatab:tab-advanced,mode:normal
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https://iposim.infineon.com/application/en/download?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

IPOSIM - Online Power Simulation Tool Cinfineon
Load Cycle Example: DC-AC 3-Phase 2-Level

> Constant inputs: VDC = 650 V, fsw = 2 kHz, Modulation Index =
> Load Profile with 3 cycles repeated

Qutput Frequency Qutput Current (rms) Power Factor cos(g)
E. 55 \._‘_.; .5_*1 ?—‘ I:Igg'
g 40 E 40 g 094
z 35 = 5 092
= 30 = 350 *g -1].92
2 25 3 300 o el
s X0 5 e £ g4
g g 250 Z 080
S 10 » = o 200 & 080 o — -
0 2 4 6 8 0 0 2 4 ] 8 0 0 2 4 6 8 0

» Deep-link to recall the simulation:

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 pu
Ise:180,modi:1,cos phi:0.8,cos phi sign:2,load cycle:True),devices:(FF450R12ME4 B1
1:(thermal:(model:3,Tc:50),advanced:(Rgon 1:1.3,Rgoff 1:1.3))),diode:(), loadcycle:(Ic
p:2020061526836, |nterDoIat|on False,cycle defined:True,cycle count:3,sim bvr:1),pack
age:All,search:none,isOld:0 aDDdatatab tab-loadcycle, mode:normal
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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),devices:(FF450R12ME4_B11:(thermal:(model:3,Tc:50),advanced:(Rgon_1:1.3,Rgoff_1:1.3))),diode:(),loadcycle:(lcp:2020061526836,interpolation:False,cycle_defined:True,cycle_count:3,sim_bvr:1),package:All,search:none,isOld:0,appdatatab:tab-loadcycle,mode:normal

IPOSIM - Online Power Simulation Tool
Load Cycle Example: DC-AC 3-Phase 2-Level

Poweer Factar cas(g)

Power Factor cos(g)

SoooooDoDo=
00 00 00 00 00 LD DD DD
SO S

Pav Switch (green) , Pav Diode {red)

15
tIs]

| ]
| ]
> Results
QOutput Frequency Qutput Current (rms)
o 50 ) <2 500
L 45 —
= 450
5 40 E
z 35 Z 400
= 30 g 350
z 25 3 300
5 20 =
2 15 = 250
2 10 2 200 !
0 2 4 6 10 0 2 4 6 10
t[s] t[s]
120 1y Switch (green)’, Tj Diode {red), Tc Swicht (blue), Te Diode (velow), Th (pink) 00
580
115+ 5501
540
110} 520
105-] 500
480
100 480+
440
—
95| 420+
O ; 40[] q
o|_| 90+ 3801
200 (7)) 380
9 g 85 @ B
= V) T
=) g & ) BE
2 5
© B (@] 280
E 5 75 — ézsg |
S
240+
(@) 70 (] 20
£ . o =
()] i 180-
— 60 (ol 160
140
55 i 120
100
50+ 80
an
45 40
20
40 0
0 5 10 15 25 30 5
t[s]
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IPOSIM - Online Power Simulation Tool
Scope Functions: Cursors, Zoom-In/Out

(infineon

1 . ZO O m . i n by :D: IH‘ @ Tj Switch (green) , Tj Diode (red), Tc Swicht (blue), Tc Diode (yellow), Th (pink)
dragging with mouse

115
110+

=]
(o]

2. Click to switch on
cursors to measure
signals

w 5
n o

)
o

Temperature [°C]
8

3. Click lock to freeze the -
cursor distance for better ' i w7 .
measurement experience
T —
Thermal Modell/Tj_T ~ 58388628 58388848 -0.000221
—Thermal ModellTi D bl 56817939 56818041 -0.000102

2020-06-25 Copyright © Infineon Technologies AG 2020. All rights reserved. Infineon Proprietary
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IPOSIM - Online Power Simulation Tool (infineon

Parameter Sweep: Ploss,average / Tj versus Irms

> Find out the maximum allowed Irm current @ given condition
» Start immediately after steady state simulation

» Deep-link to recall the simulation:

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:(ther
mal:(model:3,Tc:50),advanced:(Rgon 1:15,Rgoff 1:15)),FS100R12W2T7 B11:(thermal:(m
odel:3,Tc:50),advanced:(Rgon 1:1.8,Rgoff 1:1.8))),diode:(),loadcycle:(lcp:none,interpolati
on:True,cycle defined:True,cycle count:1,sim bvr:1),package:All,search:none,isOld:0,appd

atatab:tab-advanced,mode:normal

1 | Simulate parameter-sweep Previous -

Th Select parameter-sweep simulation @

- e Ploss,average / Tj vs current Irms |~ —
Input Requirements

Control Algorithm Sine-Triangle
DC Link Voltage (Vdc) 650 v JH_LP J'\'jl _II\r_LP
: Ia-u:
f | 1 °lv

Selected Topology: DC/AC Applications -

Blocking Voltage 1200 v

2020-06-25 Copyright © Infineon Technologies AG 2020. 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),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

IPOSIM - Online Power Simulation Tool
Parameter Sweep: Ploss,average / Tj versus Irms

) Resu Its Parameter-sweep simulation

QFP5OR12KT4F’_BM

10

150

140

1

1m

E ¥ ¥ & ¥

Q FS100R12W2T7_B11

Temperature Ripple

Ty Seviich (grmeril, T Db frael, Timan: (k]

15 n 5 » % @ -~

2§85 :EEH

-

= 5 8 ¥ & g3 3

Temperature Ripple

Ty Sewiich (greenil, Tj Deabs frach), Timan (k]

»n w 0 o n L w o

Pavver oeses W]

w B OB OBE N B W8 & 8 F

B 5 B8 & o
.

Total Losses

Frar: Semich (green] . Pare Dunde fre)

Pavver oeses [

:an_r:véu'eag'ﬂsgaaes

w =

B GE s =

Total Losses

Fur: Semich (green] . Pare Dunde fredy
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Tj versus Irms

@given
condition

Average power

losses versus
Irms @ given
condition
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IPOSIM - Online Power Simulation Tool (ﬁf’i}eon
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 Dlag rams > 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

More features > Upgrade to industry leading PLECS engine, available at our partner’s
offline website: www.plexim.com

2020-06-25 Copyright © Infineon Technologies AG 2020. All rights reserved. Infineon Proprietary m
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(infineon

Support

y WWW.infineon.com/support

Support Page

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

Live Chat Online Technical Call us Toll Free
EERR Assistance Center RBAZERFRTA]
BEAZ L (TAC) : # ( (
» Start chat session with our support team » Get product support from our technical experts » Call us toll-free 24/7

Find an answerto your guestion

Please state your question (with at least 2 words)

FAQ

1. Radar chips [CN] [DE]

2. Technical Support [CN] [DE]

3. Chip Card and Security Distis [CN] [DE]

4. Product Counterfeit Step 1 [CN] [DE]

5. Supplier Service, Supplier Page, page registration [CN] [DE]
6. Green Products [CN] [DE]
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Disclaimer

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
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Part of your life. Part of tomorrow.



