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Introduction to Simulation Environment

Targeted simulator: SIMetrix

About this document
Scope and purpose

The current document provides guidance on how to get started with the attached behavioral model using the
SIMetrix Simulator either by creating a new project from scratch or based on an existing testbench like the one
attached to the current archive.

Important note
This document has been created for general purposes and has NOT been tailored to any specific product.

Therefore, the naming of symbols, testbenches and other files will differ from the ones included in the delivery
package.

GettingStarted Please read the sections "Important notice" and "Warnings" at the end of this document V1.0
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1 Resources

1 Resources

The minimum files required to follow the steps from this document can be found in the current archive with the
following extensions:

« .lib:the model code - to be found either as encrypted (to protect Infineon’s IP) or unencrypted format

+ .sxslb : schematic symbol view for graphical user interface

« .sxsch: project file which contains one/several application setup(s)

GettingStarted 3 V1.0
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2 Starting a new project

2 Starting a new project

The instructions presented below assume basic knowledge like opening a schematic and running a simulation.
If necessary, please get familiar with simulation environment before proceeding.

2.1 Create a new project

Begin by opening the SIMetrix application. Select File menu»>New-Schematic and the window will display a
new schematic panel, similar to that below:

4 SIMetrix Main Window
File View Probe Help

Mew 4 Schematic

Open... Ctrl+0 Script

Open Last Schematic Netlist/Model

Reopen b Symbol

Save Session Graphy ALY

Restore Session Eegic Definticn

Text file

Model Library L4

Symbel Manager...

COptions L3

Windows L4

Exit
4 SIMetrix Main Window - O X
File Edit View Simulator Place Probe Probe AC/Moise Hierarchy Monte Carlo  Tools  Help \Web View ||| Schematic Editor |+
IEd™ | = iV &% @ = . E B

BXHda 9¢ B CHEQAQAAQ /P A | +~+O08 XX KEELTHHK »
File View [w|3]|| untitied [w] 2]
Add Directory
SIMetrix
Command Shel B@
M
welcome to SIMetrix Classic
version 8.20 (x64)
Model T1ibrary changed. Rebuilding
catalogs, please wait...
Completed
Model library changed. Rebuilding
catalogs, please wait...
Completed
New symbol
simulation_model_z_1427305637 created
for simulation_model
Use Q to place new component
Select X1 SIMetrix
Welcome untitied
. .
Figure 1 Create new Schematic
GettingStarted 4 V1.0
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2.2 Import of an existing model

Before setting up a simulation, the model libraries of interest must be integrated in the simulator tool. This
section gives an introduction about the installation of the simulation model files in SIMetrix.

All simulation models are installed using a common, two-step procedure:
« Install the model
+  Associate model with symbol

2.2.1 Install the model

SIMetrix present two ways of model installation: “drag and drop method” and “local installation method”.

Drag and Drop method

To install a model select and drag the code source file (.lib), e.g. GENERIC_MODEL.lib and the symbol file
(.sxslb), e.g. simulation_model.sxslb and drop them in the SIMetrix Command Shell

«  Open windows explorer and locate the device models

« Selectitems to be installed

+  Make sure that the SIMetrix command shell is in focus. If not, select a schematic or graph and press the
spacebar

+  Select the files in windows explorer, then drag and drop them into the command shell

+  Forfiles which are processed individually, a message box will pop up. Once confirmed the simulation
model will be installed

GENERIC_MODEL lib
|/ | Demo_TESTBENCH.sxsch

| GENERIC_MODEL sxslb

LIB File 19 KB
SIMetrix Schematic 50 KB

SXSLE File 2KB

Command Shell /x| Command Shell \v| X/
' ok | ok
welcome to SIMe Classic i [EStRBr A welcome to SIMetrix Classic
version 8.20 (% version 8.20 (x64)
Install or edit model file Model 1ibrary changed.
Rebuilding catalogs, please
GENERIC_MODEL.lib? o
= @it —
O Edit Cancel
+ Copy
Figure 2 Drag & Drop
GettingStarted 5 V1.0
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Local Installation method

A model (.lib file) can also be enabled for a certain schematic only - by including a reference in the Command

Window.

Steps to follow:

+  Open the schematic sheet, press F11 on keyboard to toggle Command Window

+  Use.include command followed by library name. The model library file (.lib) must be place in the same
folder with the schematic

1 .simulator SIMETRIX

2 -TRAN O 2m O 1u

3 .5imulator DEFAULT

include GENERIC_MODEL.1ib

q .
5
6

Figure 3 Local model

6 V1.0
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2 Starting a new project

2.2.2 Associate model with symbol

Once the simulation model has been installed, the symbol (.sxslb) and the code source file (.lib) can be placed
on the schematic and start a simulation:

+ Toassociate a symbol to a new installed library, go to Place » From Model Library

4 SIMetric Main Window
File Edit View Simulator | Place  Probe  Probe AC/Moise  Hierarchy  Monte Cz

X E@ S  RepstlastPace. R B @ Q
*

File View from Model Library...  Ctrl+G
From Symbol Library...

Add Drectory

Ammnakatinm »

Figure 4 Associate symbol with model

+ Inthe “Recently Added Models” section select the chosen part, e.g. GENERIC_MODEL and a schematic
symbol will appear in the preview window, like in Figure 5

J Select Device X

* Recently Added Models * A | | GENERIC_MODEL
* All User Models *

* All Models *

Anslog switches

BIT = Dual

BIT - Multiple

Bridge Rectifiers

Buffers

Comparators

Counters

Current Mirrors w

1 L
™ ver GEMERIC_WOOEL

~ : [ ]| ot || 1o

C:\Infineon-GenericModel-SimulationModel 4. 1-SIMetrix-v01__DD-EN\GENERIC_MODEL.Ib Category: Unassigned

Figure 5 Associate Symbol with Model

+ Incase SIMetrix display the following message: “SIMetrix does not know what symbol to use for this
model” like in Figure 6, press Place, select Auto Create Symbol (Figure 7)and a default rectangular shape
will be associated.

GettingStarted 7 V1.0
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J Select Device

" Recently Added Models * » | | GENERIC_MODEL
* All User Models *

* AN Modeds *

Analog switches

BIT - Dual

BIT - Multiple

Bridge Rectifiers

Buffers

Comparators

Couriters

Current Misrors W

SiMetnix does
not know what
syrmbol to use -
for this model

Press "Place"
to resolve

C:\iInfineon-GenericModel-SimulationModel L 1-SIMetrix-v01__ 00-ENVGENERIC_MOODEL.Wb

Fiter =

Figure 6 Associate symbol with model for unknown part
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J Associate Symbol with Model GENERIC_MODEL ? X

Choose Category for GENERIC_MODEL
STEP 1. Select a suitable category for this part.

If you can't find one, press "New Category...” T -
and enter a new category of your choice, ey oo

STEP 2. Select a suitable symbol for this part. Define Symbal for GENERIC_MODEL
Select a symbol from the drop down box or press

"Auto Create Symbol” to create a new one. {EDCOSI12AH - || Auto Create Symbol ||
If selecting an existing symbol you must make : L= Sn Tom = :
sure that the pin order matches the model Pin order L2 \ S I Automatically create
definition shown below. Press "Help™ for I [ san L B omie mpm
assistance. L ' i +
If you use "Auto Create Symbol” the pin order s
will not need to be changed. .

3 - +

L oo e o s g

- i +

. e +

Edit Pin Names... g g ST

Electrical Model - GENERIC_MODEL

From C:\Infineon-GenericModel-SimulationModel-L1-SIMetrix-v0ol__00-EN\GENERIC_MODEL.T1ib, TinA
in violation of any applicable laws or regulations of the competent

* authorities. Further, the User shall neither use any products,
= 'snformatmn' _snftware and techncﬂogy uffered by Infmeon 1n or in v
< >
cocd || b
Figure 7 Associate symbol with model - Auto create symbol

+  Apreview of the model can be observed in the Electrical Model window.

GettingStarted 9 V1.0
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4 Associate Symbol with Model GENERIC_MODEL

Choose Category for GENERIC_MODEL
STEP 1. Select a suitable category for this part.
If you can't find one, press "Mew Category...”

* | |Mew Category...

¥ | |Auto Create Symbol

and enter a new category of your choice. LTI
STEP 2. Select a suitable symbol for this part. Define Symbol for GENERIC_MODEL
Select a symbol from the drop down box or press
"Auto Create Symbol” to create a new one, GENERIC MODEL
If selecting an existing symbol you must make .
sure that the pin order matches the model Pin order + +
definition shown below. Press "Help” for Lo
assistance.
HO
If you use "Auto Create Symbol™ the pin order COM
will not need to be changed.
LIM
HIMN
VCC
VB
Vs

Edit Pin Names...

Electrical Model - GENERIC_MODEL

u?

ir

vee
. HIN

LO
HO
LIN

‘com

VB
VS

"GENERIC_MODEL-

R3S

in wviolation of any applicable lTaws or regulations of the competent
authorities. Further, the User shall neither use any products,
information, software and technology offered by Infineon in or in
connection with nuclear technology or weapons of mass destruction
(nuclear, biological or chemical) and carriers thereof nor supply
military consignees.

7. TERMINATION OF USE PERMIT
If the User violates these Terms of Use, such User's permit to use
this Model terminates automatically. In addition, Infineon may
terminate the User's permit to use this Model at its discretion and
at any time regardless of any violation of these Terms of Use. In
any of the foregoing events, the User is obliged to immediately destroy
any content that has been downloaded or printed from Infineon's website.

8. MISCELLANEOQUS
8.1 These Terms of Use are subject to the laws of the Federal Republic
nf Germarn with the syreantinn nf the linited Natinn nn Purchase

R EE R

From: C:%Infineon-GenericModel-SimulationModel-L1-5IMetrix—v0l_00-ENYGENERIC_MODEL.T1ib,

Tine 143

Cancel Help

Figure 8 Associate symbol with model - Auto create symbol

If the part will be placed in the “Unassigned” category, press OK and select Yes, leave at “Unassigned”

(Figure 9), otherwise select a proper category or create a new one.

J Unassigned Category

Do you wish to continue?

The selected category is "Unassigned”. This wall work but you
! may prefer to specify an appropnate category for this model

I'YES; leave at 'Llnasmd'i Mo, cancel operation

X

Figure 9 Associate Symbol with Model - Auto Create Symbol

The symbol is now ready and could be place in the schematic.
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2.3 Set up and run a transient analysis

A Transient Analysis will evaluate the behavior of the circuit in the time domain, similar to what an oscilloscope

displays in the lab.
To perform this analysis follow the next steps:
«  From the main menu select Simulator » Choose Analysis

4 SIMetrix Main Window
File Edit View Simulator Place Probe Probe AC/Moise Hierarchy Monte Carlo Tecols  Help
D-XE Choose Analysis... N R EaGaea / rill A
Fila View Run Schematic F9
Run Schematic Asynchronous...
Add Directory Check
St etrix Resume
Restart Transient...
Pause
Abort
Figure 10 Choose Analysis

+  From ,,Choose Analysis” dialog box select Transient check box situated on the right under,Analysis

Mode”.

J Choose Analysis

Transient AC DC MNoise TF SOA Data Options
Transient parameters (1)
Stop time | 1m| e
Data output options ( 2)
Start data output @ ¢ * [ Defauit
PRINT step = [ Default
® Output all data (O Output at .PRINT step

Real time noise

Analysis Mode

EA Transient

Jac

(] oc sweep

] Noise

[] Transfer function
[] ocoe

[[] Enable real-time noise Define...
Monte Carlo and multi-step analysis II'
[[] enable multi-step Define, .. Run
Selected mode: None Cancel
Define Snapshots...  Advanced Options... (3 ) Help
Figure 11 Simulation settings

GettingStarted 11
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«  Select Transient tab at the top and enter the simulation parameters as described below:

- Stop time (1) = total simulation time. Note that the simulation can be paused before the Stoptime is
reached, allowing the results obtained so far to be examined

- Data output option (2) = Sometimes it is desirable to restrict the amount of data being generated by
the simulator which in some situations can be very large. It can be specified that data output does not
begin until after a certain duration. It can also be specified a certain time interval for the data to be
displayed

- Advanced option (3) = press on the button and will opens the dialog box (Figure 12 Transient
Advanced Options)

y
Time step (4 )
Max time step |20u |2 [ pefault
Min time step | 1 |2 [ Default

Reducing the minimum time step can help convergence in transient analysis.
Increasing this value will not improve simulation performance

Integration method ( c ) Miscellaneous ( 6 )
() Trapezoidal integration [] skip DC bias point
Use this option with care. Convergence

{®) Gear integration problems are likely unless all sources are
zero at time zero

Fast start

— The simulation will run
0 |,. Default  at higher speed but less
predision up to this time

Close Help

Figure 12 Simulation settings

- Time Step (4) = defines the maximum internal step size, which is dependent on the specified Stop
Time parameter

- Integration Method (5) = it is recommended to set this to Gear integration because in most cases it
works better and is less noisy then Trapezoidal integration

- Skip DC bias point (6) = the simulation will start with all nodes at zero volts (transient analysis
convergence problems are very likely if this is not the case as the circuit will be starting from an
unknown state)

«  From the main menu, select Simulator -» Run Schematic to perform the analysis

GettingStarted 12 V1.0
2021-12-14



Introduction to Simulation Environment

Targeted simulator: SIMetrix

infineon
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4 SIMetrix Main Window
File Edit View  Simulator  Place  Probe Probe AC/Moise  Hierarchy  Mente Carle  Tools  Help
. - Lr-’:I.' x h: Choose Analysis... F3 % Q E}\ '[‘B'\ '@'\ / > I
File View Run Schemnatic F9
Run Schernatic Asynchronous...
Add Directory Check
SIMetrix Resume
Restart Transient...
Pause
Abort
Figure 13 Run the simulation

GettingStarted
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2.4 Set up global parameters

A model parameter allows the user to have a direct control over specific components inside the circuit at any
hierarchical level with the following purposes:

+  Apply the same value to multiple part instances

«  Setup an analysis that sweeps a variable through a range of values (for example, DC sweep or parametric
analysis)

To declare a global parameter in SIMetrix:

+  Open the schematic sheet

+  Press F11 on keyboard to toggle Command Window;

« Use.PARAM command followed by parameter name and value

1 .simulator SIMETRIX

2 .TRAN 1m

3. 0ptions conv=2
.param Paraml=1

[5 -z imuracar

&

Figure 14 Define global parameter
Two practical examples are shown below:

«  Apply the same value to multiple instances: in the value field of any component use the parameter name
between curly brackets

R1 R2 R3
]{F’aramﬂ D{F"aramﬂ D{F‘aramﬂ

1

Figure 15 Global parameter for multiple instances

+  Setup an analysis to sweep a variable through a range of values. The effect is the same as running the
circuit several times, once for each value of the swept variable. To perform this analysis follow the steps
from Figure 16

« In“Chose Analysis” menu select “Enable multi-step” (1) and click on “Define...”

GettingStarted 14 V1.0
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4 Choose Analysis X
Transient AC Dc MNoese T SOA Data Opbons Analysis Mode
Transient parameters [ Transient
| T E] AC
Stop time im =
: [] oC Sweep
Data output cptions [] Moise
Start data output @ & [ Defauit [ Transfer function
DCOP
JPRINT step + [7] Defauit =
(@ Output all data (C) Output at PRINT step
Real time noise
[C] Enable real-tme nose Define...
Monte Carlo and multi-step analysis
2 e it e (1) a
Selected mode: Monte-Carlo, 10 Steps Run
Cancel

Figure 16 Set up a parametric simulation
«  Select “Parameter” from “Sweep mode” menu (3), enter the “Parameter name” (4) and define the
“Step parameters” (5)

GettingStarted 15 V1.0
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J Define Multi Step Analysis X
Swesp mode Step parameters
(O) Device Start value |1k I$ O Decade
(®) Parameter (3) Stop value |2 Is (@ Linear ( 5)‘
(O Model parameter :;”hﬂf of 10 [& O st
ps
D Temperature
Group digital curves Define List...
Frequency e
Number of Cores [1 |‘,'
() Monte Carlo
Mumber of physical cores: 2
Snapshot Mumber of cores allowed by license: 1
Parameters
Device name [I'
Cancel
Parameter name |{Param 1} (4) -
Help

Figure 17

GettingStarted

Set up a parametric simulation (b)
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2.5 Recommended simulation settings

As Spice was not originally designed for power electronics and highly non-linear components, the simulation
parameters (Simulator » Choose Analysis » Options) may be optimized for a specific design.

4 Choose Analysis X
Transent AC DC  Noise TF SOA Data  Optons Analysis Mode
Tolerances List file output b Transent
L] AC
Parameters Given ~ [ ] OC Sweep
REJ-atl"a't
tolerance L10™ v L] Default (] Nose
] Expand subdircuits [] Transfer function
- : [] ocoe
urrent U
tokerance v [ Defauit Monte Carlo seed
(] Enable
Voltage -
1 il -
tolerance | w 7] Defauit
Circuit conditions
Ok
Temperatre |27 v 7] Default =
Inital condition - Cancel
force resfOhms - v £ Defout
Help
Figure 18 Simulation settings
The following recommended values facilitate convergence:
Table1 Recommended values for simulation parameters
Relative tolerance=10m relative accuracy of voltage and currents
Current tolerance=1n maximum current accuracy
Integration method=Gear
Skip DC bias point
.options noOplter skip the initial attempt at solving the DC operating
point; can be define in the schematic’s F11 window

In general, the delivered models need to detect a rising edge starting from 0V on Inputs and Supply voltages to
properly for a proper start-up sequence. It is recommended to use VPWL or VPULSE instead of VDC component.

GettingStarted 17 V1.0
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Tip: In order to avoid the simulator’s potential convergence issues please avoid using voltage sources such
as VDC components as most of the models require a power-up pattern starting for at least a couple
of micro-seconds from a zero volts supply. Therefore, it is best-practice to use sources like VPULSE or

VPWL as shown below:
Table 2 Table A
vDC VPULSE VPWL
| 10 | Pulse(0 100 10n 10n 1m 2m) pwl 00 100u 0 110u 10
AV (* V3 SN2
S N '.\ /_.'

GettingStarted
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3 Opening an existing project

Typically, the model is delivered with an attached demo_testbench which is already configured and is ready for
use.

3.1 Transient simulation considerations

«  Open the SIMetrix application and from the File » Open

+ Inthe browse window locate and open the schematic file (.sxsch), e.g.“DEMO_TESTBENCH.sxsch” file from
the Infineon-GenericModel-SimulationModel-L1-SIMetrix-v01_00-EN package directory. For example:

4 SIMetrix Main Window
File Edit View Simulator Place Probe Probe AC/Noise Hierarchy Monte Carlo Tools Help

= i pouy
New e RBACHE Qe /s »rl
Open... Ctrl+ O untitled
Open Last Schemal}%
Reopen >
Revert to Saved...
J Open X
+ « Windows ((:) » Infineon-GenencModel-SimulationModel-L1-SIMetro-v01_00-EN v Search Infineon-GenencMode... £
Organize = New folder = = [N o
MName h Date modified Type Sze
# Quick access i
_A DEMO_TESTBENCH.sxsch 3.02.2020 1414 SIMetrix Schematic 113 KB
@ OneDrive ’,\3-
[ This PC
¥ Network
File name: .DEI'-."IO_TESTBENCH.sxsch w | | Schematic Files (*.susch *.s0em)
Figure 19 Open an existing project

+  The window will display the application testbench schematic, similar to that below:

GettingStarted 19 V1.0
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J SIMetrix Main Window - X
Fle Edt View Smulstor Place Probe ProbeAC/Noise Hierarchy MonteCarlo Tools Help Wb View [+ Schemtc dtor [+
"EXHd@% 9C FABEACHHEAQAAQAZ DI A 13 ~+ 08X K KEELTHRK 2/ #N W

File View [vx _00-EN\DEMO_ /%

)

‘AddDrectory

SiMetrix

/| Kw2sn12066.L1
47 GateHO .| Pobiino
1 8
Rgho K,

&
. ™
o .
an (Rineon S
LN Lo % wad Rioad
GENERIC_WODEL At
Command shel v p
[ - = PG 0100002000 1) Puise(0 526u {00n 1000 24.655'500) Puse(d 5 1u 100n 100n 24.6u'500)
(Ve 7\ Vhin Vi o
IKW25N120H3_L1 T
i
Figure 20 Open the demo_testbench

« Tostart the simulation, press “F9” on the keyboard or open the Simulator » Run Schematic.
Alternatively, the play button on the SIMetrix toolbar may be used

4 Stz Main Wind ow

File Edit View | Simulator Place Probe Probe AC/Moise Hiergrehy Monke Carle  Tecls  Help

: v‘ | x h Choose fna ysis. . F& Q a lal‘ @\ /
W Fun Schematic 3 L mulstionModel-L1-SIHMetrie- Run Schematic
Run Schematic Asynchrongus..
Add Drectory Check
Figure 21 Start a simulation

+  Oncethe netlist has been generated, the “Simulator” will open and the simulation will automatically start

«  After the Simulator Status will show Complete (1) the signals can be plotted. To do this, close the
Simulator window (2) and from the main menu select Probe » Add curve (3)

GettingStarted 20 V1.0
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J Simulator - Complete - b4

Analysis parameters

Analysis  Transient

To Group : tran4

To 2m

Netist C:\infineon-GenericModel -SmulationModel-L 1-5IMetrix-v01_00-EN\design.net

Analyss status
Process® Step Activity DCOP Time Time Step ] Status [1]
0 Done 2m  55.8886n |Complete

[ Close on completion

(2) pause

J  SIMetrix Main Window
File Edit View Simulator Place Probe Probe AC/MNoise Hierarchy MonteCarle Tools Help

L il X H I - W Repeat last probe... Ctrl+R ras 3

File View (v EEERECG Capver. L (3) Simulation
Add Drectory Voltage... |
Voltage (New graph sheet)...
SIiMetrix 9 9

Voltage - Differential...
Voltage - Digital...
Voltage - AC coupled...

Voltage - Bus...

Figure 22 Plot signals
+ To plot the signals please select them from the Available vectors (4) then press “OK” button (5)

Note: Filtering of the desired signals can be done from “Edit Filter” menu (6), using the check boxes in
the right of the window by their type (e.g. voltages, currents (7))

GettingStarted 21 V1.0
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J Define Curve X

DefineCurve Axis Scales Axis Labels

Expression

. | >

X

Left-click on schematic to insert voltage, shiftleft for
[ x-¥ Plot current. You can also work with existing graph curves,
just dick the curve itself. Separate multiple values with ;'

Available vectors Axis options
§ézero (4) v @ Autoselect
(6) Edit Filter,,, | Subdrcuits: Al Use selected
Signal type: Al Use new Y axis
Wildcard filter: I} AR
Use detached
o new grid
Curve label O Dlglta|

Figure 23 Plot signals

GettingStarted 22 V1.0
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J Edit Available Vectors 4
Subdircuit filter " Signal type
OFY (7) | @a
(O Top level (O voltages only
(O select subcircuit
(O) Currents only
U1.X_GD_TEMPLATE.X _LO STAGE # Digital only
Wildcard filter
Use * to match one or more characters
Use ? to match a single character
Ok
Figure 24 Plot signals
« To add other windows, select from the main menu Axes » New Grid

4 SIMetric Main Window

File Edit View Simulator Cursors  Annotate Curves  Axes  Measure  Plot  Monte Carle Help

-9 Q@& @ XML 7L toss N

File View \w|X| | tran6 (C\Infine, ~ Mew Grid 2 I-L1-SIMetrix-v01_0i

—_— Delete Axis/Grid
Add Directory Edit Auic f | 1 |-
SIMetri o
e Reorder Grids...
12 Reorder Digital Axes...
10— Detach selected x-axis
8 — Reattach selected x-axis
= [ 17T
= LTI
Figure 25 Plot signals
GettingStarted 23 V1.0
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information given herein in the real application.
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 application note.

The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer’s technical departments to
evaluate the suitability of the product for the intended
application and the completeness of the product
information given in this document with respect to such
application.

WARNINGS

Due to technical requirements products may contain
dangerous substances. For information on the types
in question please contact your nearest Infineon
Technologies office.

Except as otherwise explicitly approved by Infineon
Technologies in a written document signed by
authorized representatives of Infineon Technologies,
Infineon Technologies’ products may not be used in
any applications where a failure of the product or
any consequences of the use thereof can reasonably
be expected to result in personal injury.
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