Release 2023 R1 Highlights
Ansys Twin Builder




What is a Digital Twin?

digital twin- : “Virtual
representation of real-world entities
and processes, synchronized at a
specified frequency and fidelity”

costs high as

"800 .

per year — an amount

25"

average margin for
aftermarket services

compared to 10 %

1.65 -

industrial assets under
condition monitoring

Customer Value: Track the past, L

provide deeper insights into the e of productive revenues by 2025
present, predict and influence future
behavior
Increase Gain
Reduce Costs Competitive
Revenue
Edge
/
Sources:

1. “Industrial aftermarket services: Growing the core.”, McKinsey.com
2. “Controlling Warranty Costs by Preventing No Fault Found”, WIKA Group

3..Total addressable market (TAM) and compound annual growth rate (CAGR) information throughout presentation is based on third party study completed by Evaluserve Inc. in 2019 commissioned by ANSYS. Study was based on customer and industry expert
interviews and review of industry analyst reports and commentaries. Refer to Cautionary Statement for a discussion of factors that could impact future financial results.
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Ansys Leading the Way in Global Digital Twin Initiatives

Digital Twin Consortium

* Ansys is one of 8 founding members dlgltal twin
\nsys /\ AUTODESK. DAL

€D GEDigital B a° Microsoft NZRUMRAN |

* Drives the development and adoption of digital twin technologies
* Emerging standards body (part of OMG)

Digital Twin Definition Language (DTDL)
* Ansys and Microsoft collaborating on DTDL and on developing reusable reference architecture

* Enabling loT solutions to provision, use, and configure loT devices from multiple sources in a single
solution
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Accurate & Evolving Digital Twins with Twin Builder Hybrid Analytics
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Increase Digital Twin Prediction
Accuracy with Hybrid Analytics

v" Model Exchange FMU support with new
solver in Twin Deployer improves
interoperability and simulation stability

v" Improved documentation and API
examples make it easier to get started
with deployment

v" Automate Runtimes deployment
in Python with PyTwin

Automation, Speed & Accuracy
for ROM creation

New Linear Static and Dynamic ROMs offer faster
and more accurate ROMs for a variety of
applications

Improved ROM visualization with the ability to
generate ROM images with geometry deformation
Automate your ROM creation with PyAEDT, which
now includes new examples for creating static and
dynamic ROMs
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Enhanced Solver and Model
Library and User Experience

Improvements to Modelica Editor Bijection
(Text-to-Diagram) support, which allows users
to switch between text and diagram views for
easier model creation

Easier workflow with "Wire Together”, which
allows for easier pin connection for
components with large numbers of pins
Create and Export videos from your ROM
images for better visualization
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Innovations in Ansys Digital Twin 2023 R1

Transform Your Operations with Data-Driven and Simulation-Based Digital Twin Software

EXportandiScaled Depioyment Viodel Building=iviodelica'lEnhancements
 Support for Hierarchical Parameters in the Model Parameter Dialog * Model?ca Editor Bijecfcion (Text-to-Piagram) support
¢ Model Exchange (ME) FMU Support in Twin Deployer * Modelica Enh.anced P|agr§m Graphics N
» Examples of Simpler Scaffolding Code for Easier APl Understanding * Support for Hierarchical Display and Editing of Parameters

* Improved ROM Image Generation Support in the Deployment Package
* New Improved API Documentation : N
* Several Enhancements and Bug-Fixes Solverand lViodel Library.

* Automate Runtimes deployment in Python with PyTwin * Usability Improvements for Device Characterization Wizard

* Support for Gradient Fitting in Device Characterization
* New Basic Dynamics MOSFET Model with Q3 control (Beta)
* Carrier Wave Options in the SVPWM Component

R

Reduced Orderiviodel

* New Linear Static ROM with Support for Large Number of Parameters
* New Linear Dynamic ROM Geners:

* Cut-plane coordinate Specification by Orientation and Origin S e

* Improved Workflow for Renaming Input/Output Pins for ROMs * Easier Pin Connection for Large Components
* Image Generation with Geometry Deformation * Twin Builder ROM Animation Video Export

* Improvements on modal ROM export from Mechanical * Example of ROM creation using PyAnsys

* Easy Debug and Error Log Access
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Hybrid Digital Twin
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Challenges in Creating a Digital Twin

* ege
Accuracy Flexibility
Adhere as closely as Model multiple scenarios
possible to physics behavior without overfitting to any
one

Adaptability =— - Scalability

Adapt to changing Rapidly build and deploy
environments and adaptable digital twins
conditions

©2022 ANSYS, Inc. / Confidential
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Digital Twin Goals: Accuracy, Time, and Cost

Customers are demanding more from their products, pressuring manufacturers to
produce faster, better, and more reliable designs

Data and simulation approaches each make reasonable predictions, but also both face

limitations
/\ .ﬁ.
Data-Driven Modeling Simulation-Based Modeling
Accuracy limited by observed data Missing real-time field insights
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The Solution: Hybrid Digital Twins, the Best of Machine
Learning and Physics

Hybrid Analytics is a toolset for combining data and physics modeling using machine
learning techniques to create Hybrid Digital Twins

Learning (ML) Simulation
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How Does it Work?

Combine data and physics to create the best possible digital twins

Physics @ \ Hybrid

Digital Twin
= data 1012210 o‘-’\\-j
ensordata (" )g| =—p — || o2
101N
C — )
—

A hybrid digital twin is a digital
twin built from both data and
physics models.

Engineering .' /
knowledge
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Hybrid Analytics Techniques

Data Enhancing Physics Simulation Simulation Enhancing ML Models

Parameter Estimation n Virtual Sensors

Uncertainty Quantification Explore Failure Modes

Full Integration

-
.ﬁé Fusion Model: Build models from both data and physics
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Hybrid Analytics Capabilities

Transform your operations with data-driven and simulation-based digital twin software

oi;a

Unparalleled
Accuracy

Closely match simulation

results with measurement

data by calibrating model
parameters

Uncertainty
Quantification

Uncertainty
quantification on
parameters and outputs
provides confidence in fit

Fusion
Modeling

Compensate for any
unmodeled physics or
other effects by modeling the
difference
between a physics model and
data

= lﬁ\

& &

Robust Easy Online
Algorithms Recalibration
Cover diverse Quickly recalibrate
use cases digital twin
with online

recalibration
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Hybrid Digital Twin: Combine ML-Based Analytics with Physics-Based
Approaches to Create Accurate and Evolving Digital Twins

Using hybrid analytics techniques, the resulting hybrid digital twin is more accurate than if using either just data and
machine learning of physics simulation alone.

70

L 5

~ 90% accuracy* - Physics-Based ~ 80% accuracy* - Purely
Simulation Digital Twin ML-Based Analytics

N % accuracy*
Hybrid Digital Twin

* Based on a real-world customer case - (ML-based
analytics combination with the physics-based approach)
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Hybrid Digital Twin Key Benefits

Create virtual sensors to ==7101
measure missing data 0ioir

ol0l

Analyze accurate and
deterministic predictions
based on physical principles

®©
2.

Perform what-ifs before
applying a solution

Explore causality and failure
modes using physics
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Export and Scaled
Deployment

Easily Export and Deploy Digital Twins
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Model Exchange (ME) FMU Support in Twin Deployer

What’s New

e Support for FMI 2.0 Model Exchange FMUs (s fmuBlock
FrmuMaodel

[Edit

User Benefits

* ME simulation stability has been improved.

* For improved simulation stability, the FMU Sundials CVODE
solver is used to perform numerical integration.
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Extend APl and Automation through PyAnsys/PyTwin

I What’s New

» Expose deployment workflows to PyAnsys/PyTwin

* Provide new Python workflows for Runtime integration with
examples of new use cases (twin consumption, offline twin
application, ROM results and connection with Ansys
flagships,...)

I User Benefits

e PyTwin makes it simple to test and automate Twins
deployment in Python.

* The SDK API's high-level abstraction makes it even easier to
interact with Twin to Initialize/Simulate/Post process the
Twins.

* Leverage new workflow opportunities when connecting
with Python ecosystem (including other PyAnsys packages)

— \nsys
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Easier Scaffolding Code Examples for Getting Started (1/2)

I What’s New

* Example of auto-generated clients moved to separate folders
in Twin Deployer

I User Benefits

1 hello_world
*  Only basic error handling to keep simplicity
* Easier to understand the API usage

e 2 generated clients
* Hides implementation details regarding APl endpoints and payloads
* Common API errors handled by generated clients
* Focus on application usage rather than on the REST API behavior

— \nsys
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Easier Scaffolding Code Examples for Getting Started (2/2)

I What’s New

* Updates on sample clients

afffamaron/Documents/pyapp/TwinDemoProject ® | x
* Anew hello_world.py example for simple and advanced.py for more
advanced APIs
. . init_. t
* By default, hello_world.py is executed when executing the . ==l 0bytes

run_windows.bat/run_linux.sh scripts @ | advanced.py

* Updated some embedded dependencies to ensure compatibility with

both Ubuntu20.04 and Cent0S7.8/7.9 # | hello_world.py
input.csv
I User Benefits | o geltwin
* ‘hello world.py’ example contains much simpler sample © model_setup.json

client code that only runs a Batch Mode CSV simulation
(fastest simulation mode)

reference_output.csv

» Easier for new user to get started with the API

Y \NnSyYS

©2022 ANSYS, Inc. / Confidential



New Improved APl Documentation for Deployment

What’s New
. . . Simulation API @
* N eW I m p rove d A P I d OC u m e n tat I O n I S eX po rte d fro m TWI n Simulation service that manages simulation processes and simulation results TD
Deployer
Servers
{host}isimulation/v1.11.2 - Default base patl
Computed URL:/simulation/v1.11
Server variabl Authorize @
host
License >
Data [CSV] >
Simulations i
U se r Be n efits m /interpreter/python Retrieve default python version, path and all installed python packages
BT /simulations/ |

* The new improved style and exported sample code make
the documentation more accessible to understand the

different APIs and their payloads.
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Support for ROM Image Generation in Deployment Package

What’s New

* New APl endpoints for ROM .modbin/.png file generation
and retrieval

/simulations/{simulation_id}/rom/3d/enable Enable the ROM 3D Generation
/simulations/{simulation_id}/rom/3d/disable Disable the ROM 3D Generation
/simulations/{simulation_id}/rom/image/enable Enable the ROM Image Generation
/simulations/{simulation_id}/rom/image/disable Disable the ROM Image Generation
/simulations/{simulation_id}/rom/out_dir/ Setthe ROM Visualization Output Directory

User Benefits

E /simulations/{simulation_id}/rom/out_dir/files Get ihe files generated by a ROM model during simulation

* Currently, ROM models require X server and display access
from within the container, making .png file generation
impossible in headless environments (i.e., cloud). This
capability enables it.

* Files are downloaded as .zip file
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APl Versioning Support in Endpoint URLs

What’s New

* APl endpoint URLs have been updated to support multiple
versioning options, making it easier to maintain legacy client

code.
localhost:9080/simulation/v1.10.2/simulations
localhost:9080/simulation/v1.10/simulations
localhost:9080/simulation/v1/simulations

User Benefits

e Customers can deploy containers from multiple Twin
Deployer versions without changing their client
applications, unless the major versions changes (i.e., a
breaking change was introduced)
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Twin Deployer: Model Parameter Dialog Enhancements

What’s New

 New Model Parameter Dialog enhancement in Twin

Deployer
E Q. search
Name Start Type Unit
= solver P P P P
TWIN_VARPROP_MNOTDEFIN TWIN_VARPROP_MOTAPPLI
methed 14
E A
P P _D/,, CHE_E/j
TWIN_VARPROP_MNOTDEFIN TWIN_VARPROP_MNCOTDEFIN
abstol le-12 # _ _
P P :D/; :DA
H WAS WA D I WA LY ) X
User BEI’\EfItS eltol I TWIN_VARPROP_NOTDEFIN TWIN_VARPROP_MNCTDEFIN
P P :D(4 :D/j

* Model parameter grouping (Twin, FMU) based on name
* The folding and unfolding of the parameter tree structure
* Possibility of searching the parameters

* Column selection capability
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Other Enhancements

I What’s New

* Updated Twin Deployer documentation in the installation

e Other Usability enhancements

I User Benefits

* Improved usability and stability

* The new improved style makes the documentation easier to

access and consume.

©2022 ANSYS, Inc.
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Fusion Model Generation ax B

L L L 1 L 1 L 1 L L L ! L ! L ! L ! L ! L ! L

Generation Settings o

Twin inputs (.csv) (3 r//project_hnnwu)

Twin outputs (csv) ()

-//project_hnnw

Target behavior (csv) (2 tdr//project_hnnwuXd/TargetBehaviorcsv | |
Training ratio (2) 08

Export folder (7) test-resource\twin-deployerifusio | [

Generation Failed. Training terminated

GENERATE 1> [

[68/22/2622 11:26:24 AM] INFO: o
Fusion model creation started...
[08/22/2@22 11:26:24 AM] INFO: H
Configuration successfully checked!
+ working directory: C:\Users\grwen\AppData\Local\Temp\tmprnjlugod -
+ config file: config.json
+ dnputs: ['Vin'] L
+ model output: [‘Vout']

+ reference output: ['Vout']

+ time steps: 18a1

+ training data percentage: 88(%)
+ remove linear contribution from residual : True .

What's new in 2022R1
Introduction
Launching and Usage

Linux Dependencies

PROJECTS
Supported Components
Project Resources

Libraries

siMu
Compiling Twin Models
Simulation

Parameteric Simulation
DE NT

Export Capabilities
HYBRID ANALY

Twin Calibration

Digital Twin Creation Challenges

# > Indices and tables View page source

Twin Deployer
Getting Started

+ What's new in 2022R1

« Lau

ching and Usage

Dependencies

Starting the Application
+ Linux Dependencies

Downloading compressed file
Install dependencies in the Linux Machine
Same look and feel

Projects

ns
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Reduced Order Model

Enhancements to Reduced Order Model and
Workflows
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New Linear Static ROM that handles a large number of parameter

@
a

oNn

*
=}
[=]

Co

What’s New

* New Linear Static ROM that handles a large number of
parameter

@ sec

User Benefits

* |deal for Electronics/Thermal applications, but also
applicable to other problems.

* To characterize an n-parameter problem, a linear problem
requires only n+1 snapshots.




New Linear Dynamic ROM (Linear TDVF)

What’s New o sms Step

* New Linear Dynamic ROM Linear TDVF (Linear Time
Domain Vector Fitting)

Triangle ' Twio steps

User Benefits

* Linear TDVF is a very effective linear dynamic
ROM algorithm making simulation much faster

* The trapezoidal rule is used for convolution making it very
robust

* Field inputs are also supported.
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Cut-plane coordinate Specification by Orientation and Origin

What’s New
* Improved Cut-plane Coordinate Specification by Orientation ilpp - 0 X
and Origin —_—
* Generate a cut-plane by click (with mouse) 13.30626-8
-2.1195e-5

 Ability to edit its orientation and origin using Ul

Z:  |0.0238405

Normal Vector Coordinates

User Benefits

Re-enable
Position picking

X

b i

£

|0.841471

[

|0.540302

 Easier and better control of cut-plane coordinate
Appl
specification with mouse and Ul pply
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Improved Workflow for Renaming Input/Output Pins for ROMs

B Export ROM X

What’s New

I Add predicted relative error output pin

I Add predicted average absolute error output pin

* Improved Workflow for renaming Input/Output Pins for

I Add mode coefficients output pins

ROMs [ Embed Geometry
I Generate Image
[ Modify Pins EI
ort ‘ Close
User Benefits
B | Modify Pins - O X
 The ability to rename each pin (input and output) at export- o T
time. Pra— - |— L [Pointo B
* At export-time, you can specify whether a ROM input ittt ol (==
parameter will be considered as an input or parameter =
(e.g., for hybrid calibration) for the exported model. :;:L
[ L] | == [
ok

Y \NnSyYS



Image Generation with Geometry Deformation

00000

I What’s New ol

00000
00000

* Image Generation with Geometry Deformation e

zzzzz

I User Benefits

* Geometry deformation support for image generation allows
users to generate images from ROM and Twins.

0 0.03125 0.0625
[ . m—
0.015625 0.046875

©2022 ANSYS, Inc. / Confidential



Improvements on SPM ROM/Modal ROM Export from Mechanical

What’s New
SPM ROM extension

* SPM ROM/Modal Field ROM for Mechanical to Twin Builder -

{5 Solution Information
/@ Exported scalar ROM

Improvements o L <

* Include highest frequency value in the FMU export to suggest Max Do SO

=/ Geometry

timestep in Twin Builder Scoping Hehos . Seemely selecon

I Definition

* Include solver type in the FMU/TBROM export (Model Exchange or Co- T

. . Damping No
simulation)
VelAccKey Off

FileFormat Twin Builder SML
tore EMIIModal | Ve

FMU Type o-simulation
Mo
lation

ROM path

User Benefits

* Better usability and less error prone OB shonee)

T8 Total Deformation 2
/%8 Directional Deformation

* Improved stability B ok e e

- g Generate Field Model

Details of “Generate Field Model
=I| Definition
Model path D:\TEMP\09_modal_field_2023R1\Mech_LND_2020R1_\

Co-simulation
|iim—02fault0ulputpi R T
Min NORM ICE(:- imulation
K v Te3

Mode coefficients | No
=1/ Manual Output pins
activate No
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Model Building — Modelica

Enhancements to the Modelica workflow
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Modelica: Enhanced Diagram Graphics

What’s New e I # .

15

conduction

 Modern and Enhanced Graphics in Modelica Editor

* Support for Gradient fill in component icons

* Support for Anti-Aliasing and transparency in images

Tsensor1 TsensorZ2

* Support for different pattern styles and line styles

* Improved drawing for text in icons

\ 4

User Benefits

* Better graphics support conforms the graphics to the
Modelica standard.

* Itis now possible to import libraries with advanced graphics
features.




Improved Bijection in Modelica Text Editor

What’s New

Add new parameters or modify existing outputs in Text
Editor

* Support for component parameter modification in Text
Editor

e Support for “Extend” model from library in Text Editor

User Benefits B ~ —T
= . N 3 ol

* The capability allows you to make direct design changes in

either text or diagram view and have them reflected in the Ay Lo
alternate view. —f N =

* Make Modelica model creation faster and preserver
changes across both views.
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Modelica: Hierarchical Display and Editing of Parameters

What’s New

P - HeatingAndPumping! 1 - Heating pi m X
. J Properties | Outpt / Display |
HeatingSystem PumpingSystem
- ] ) Name  [HeastingAndPumpingSystem W Show
* Hierarchical Display of Parameters e
Simulator Model | HeatingAndPumping System ~| I ¥ Show Hierarchy I
. . . HName | Value Units Description
* Internal parameters can be exposed in Modelica and other FMUs using T Fomsoar
. B pipe
nParallel 1 MNumber of identical el
the dot notation L E—— L —
& pump
[ | N_nominal 1600 (Unit rev./min) Nominal rotational speed for flow
H HH H m_flov 1001 kg_per Mominal mass flow rate, fixed f control_m_flow
* Component dialog now supports ability to show selected internal e o e e e e e
. B radiator
parameters as a multi level tree control ol 1 i o s
b ) & tank
emtmﬁ 29315 kel Start value of temperature
height 2 meter Height of tank
level_start 1 meter Start value of tank level
B PumpingSystem
& controller
bandwidth 4000 Bandwidth around reference signal
& pre_y_start 0 Value of prefy) at initial tine
- AndPumpingSystes; & ppe
[/ /mmmmammmmmmcmmcesecsmeomssssssssssmsssmsssesssmsssssssssssssmssssassssnas wCrodar I = ue 1 Groes soctionsl ae8s I croular
B H length 200 meter Length
Ser ene lts niParallel 1 Number of identical parallel pipes
B- pumps
N_nominal 1200 (Unit rev./min) Nominal rotational speed for flow ...
V_flow_single . 0 m3_pers  Usedfor smplfied intialization model
. . nParallel 1 Number of pumps in parallel
b_start 600000 | G lue for outiet
* Improves usability and readability gt el Gmetnies
h £4013.0581525969 (Unit:J/kg) Boundary speckic enthalpy
B source
h £4013.0581525969 {Unit:J/kg) Boundary specic enthalpy
£l UseStatValuelntializ  "Talse™ Use start values for input provided by <nputNa
odelica
| FULL E
"‘lﬁ_.l Rﬂ . ﬂ
OK I Cancel |




Solver and Model Library

Enhancements in Solver and Model Library
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Usability Improvements for Device Characterization Wizard

What’s New
B SSNADSDONE30100 [Basic D:.'m mic (GET] - IGET Thermal

[™ No Data Avalable or lsothemal
* Use Transient Themnal Impedance (  Use Fraction Coefficients ™ No Data Avalable or lscthemnal

| Madel [8/12]

Characteristic Data Heatsink -; :T;m:: Thamal lnpacirce ¢ Use Fiaction Wm; .
- ifi itti EHT MoNmse | | T R _ ’
* Simplified Thermal Fitting Page B B aiia mawman |

u: 000959959... 0.0006742291380629 [v Cthck 100000

* New selection of Fitting Type o

" No Data Available or Isothermal
@ Use Fraction Coefficients

» Simplified Selection of Channel Type € e Tormr Trms e Bz

Thermal Coefficients Heatsink

=i = JES] r
ROIWI | Teuilbl | Finck | =

| |0000263885 0.48584427755 Qhek Fiting Type - [FMSFeirg =]

0.00681307 0.236761676877 T

0.00396287 0.052032086813 =

0.00165808 0.002446281485% Partial F | Impoet Madel, Save Model |

User Benefits
Fitting

* Better usability e

RMS Fitting

* Gradient fitting is a new option that work better in some
cases

Component Name [componem

* More intuitive selection for choosing the channel type

Material ‘ Silicon LI

Channel x
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Support for Gradient Fitting in Device Characterization

What’s New

% SSMNACS00M330100 [Basic Dynamic IGET] - Transfer Characteristic |c = f(Wge) [5/12]

e Support for Gradient Fitting in Device Characterization

Ch.01-125.0°C | Ch.02-25.0C

Characteristic Data Boundary Conditions

(== B = = = = Temp [125] +| Lea| Temperature ['C]

Wae [W] | Ic [A] | Enable | - Ve 20 Const. Collector-Emitter Voltage [V]
7. 18077474892396 | 27.96504365538...
7.31133428581348 | 25.96254681647...
7.44185333070301 |37.95255930087...
7.55380200860832 47.940074906367
7.68436154345785 | 59.92509363295...
7.87087517934003 | 75.50511860174...
83.00143472022555 |93.88264669163...
8.18754835007174 |119.8501872655...

Fitting Ranges

lc min 27.96 ﬂ Minimum Current [A]
lcmax [1598.01 #*| Maximum Cumert [A]

Fitting Characteristic Order

VIRV Y

. | |8.39311334289813 | 155.8052434456... [ChoT-1250C =] Mominal Temperature
User Benefits | [854232424677188 |189.76279650437 v [ch.0z-25.0C B
Fitting
* In some cases, it is advantageous to use Gradient Fitting e = | || e —

RMS Filfl'! |
Import Model... | Save Model... | < Back I Mext = I Cancel

instead of RMS Fit:

* Results are not satisfying, or fitting takes too much time.

* Some model parameters run out of the expected scope.
* Simulation using the final component shows convergence issues.
* Find the best compromise of a general unsatisfactory fitting result.
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New Carrier Wave Options in the SVPWM Component

What’s New

* New Carrier Wave Options in the SVPWM Component

User Benefits

* This new option of carrier wave allows for all three options:

mid_align — triangle source for carrier wave.
right_align — right sawtooth source for carrier wave.

left_align — left sawtooth source for carrier wave.

I<
o
78

jul
!
12
Ipha 3
v_al t
EL —+l
v_beta t4
g —+l
5
el
t6
|
svpwml
Parameters - svpwm1 - Space vector PWM signal generator for 2 level three phase converter (VHDL-AMS). X
Properties | Output/ Display |
Name [svpwm1 [v Show
Properties
Simulator Model Simplorer Elements\Power System VHDLAMS\Power System VHDLAMS:svpwm - mid_align L]
Simplorer Elements\Power System VHDLAMS\Power System VHDLAMS:svpwm - mid_align
Name §S|mplorer Elements\Power System VHDLAMS\Power System VHDLAMS:svpwm - right_align
Py |Simplorer Elements\Power System VHDLAMS\Power System VHDLAMS:svpwm - left_align
eq e —owoor—— T T e
dead_time 1e-07
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Enhancements for MATLAB Workflows

What’s New

e Simulink Co-simulation update in Twin Builder

« Added support for MATLAB versions R2021b and R2022a. o Input_vec =
_ ¢ input_1
* Removed older versions R2017b and R2018a. . input_2

* LTI toolkit export for MATLAB now contains information for Loyl = bsifis
¢ Ref output2 = refVal

input and output name and reference values =

¢ Output vec = [

User Benefits , outputl
s output2

* Additional information has been added to the m-file to | : []]

better support MATLAB users.
* Easier reuse of LTI-ROMs in MATLAB/Simulink
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New Basic Dynamics MOSFET Model with Q3 control (Beta)

What’s New

* New Basic Dynamics MOSFET Model with Q3 control (Beta)

* Q3 model can only be generated by Characterization Wizard
through a special workflow

e Regular wizard workflow still generate the old MOSFET
model with no reverse conduction

User Benefits

* Regular MOSFET models in TB cannot conduct reverse
current through transistor and a new basic dynamic model
MOSFET_Q3 is added to solve this limit

Y \NnSyYS

Parameters - T2 - E3M0120090D [Basic Dynamic Power MOSFET (w.Q3C)]

Electrical Paramelersl Thermal Parameters Drain-Source Diode IExtemaI Cnnneclors‘ Oulput[D\splayl

[~ Use ext DS Diode

Drain-Source Diode Parameters (Value, Variable, Expression)

Level ‘ Name

‘ Value |Um(|

Description

[EFweorvwwmmy | | | StacDiode VNNN 4
qf‘ Q3
w , ¢t bad
Jun A
Vgs i BS
- II| -=
T4 T2
| | StaticDiode v2 RBO 0
| | StticDiode  v2_RBI 0
| | sStwticDiode  v2 EX 0
|| StaticDiode  TC_LNIS 0
| | SwiicDiode  TC_RBO 0
| | stwficDicde  TC_RB1 0
|| StatcDiode | TC_EX 0
| | sSwicDiode TCWIINIS 0
|| StatcDiode TCVIRBO 0
| | SwiicDiode  TC_vI_RBI 0
| | swficDiode  TC w1 EX 0
|| SwatcDiode TCyv2INS 0
| | SwiicDicde  TC_v2 RBO 0
|| staticDiode  TC_v2_RB1 0
| | SwmtcDiode  TC_v2_EX 0

Neg. Input Voltage (<0V)
Neg. Input Voltage (<0V)
(

z
&
&
=3
!
<
S
5
a
2
S
=

| Pos. Input Voltage (>0V)

Pos. InputVoliage (>0V)

| Pos.nputvottage (>0v)

log_e of Saturation Current
Bulk Resistance for VGS < 0.01V

| sulkResistance for vas > 0.ov

Bulk Resistance exponent

| voltage Coeft of LNIS

Voltage Coeff. of REOD
Voltage Coeff of RB1

| Voltage Coeff. of EX

Voltage Coeff. of LNIS
Voltage Coeff of RBO
Voltage Coeff. of RB1
Voltage Coeff of EX
Temperature Coeff. of LNIS
Temperature Coeff. of RBO

ire Coeff of RB1
oeff. of EX

oeff of vI_LNIS
Temperature Coeff of v1_RBO

Ci
C
Tempera C
(of
Ci
Ci
ire Coeff. of v1_RB1
Ci
(of
Ci
Ci
Ci

Temperature
Temperature

Temperal
Temperature Coeff of vI_EX

oeff. of v2_LNIS
oeff of v2_RB0O
oeff of v2_RB1

oeff. of v2_EX

Temperature
Temperature
Temperature

Temperature

How to recognize MOSFET Q3 model

- “Q3” mark on symbol

- “(w. Q3C)” on component parameter page
- Extended list of static parameters in tab

“Drain-Source Diode”




General Ul/UX
Enhancements

\nsys



Wire Together: Easier Pin Connection for Large Components

What’s New

TwinBuilder3

* Wire Together Two Large Components with the help of Ul

Bkl

» Supports pins with direction (in, out)

« Allows Filtering on large pin list = - o
| s ..EZT e F
* Works also with rectangular symbols & L
. . =1 Hsi{w(s?un)
e Multi select to connect many pins |

User Benefits

* Improved usability for connecting components, particularly
those with large number of input and output pins

&

[]“,‘:ﬁ‘ﬂ‘:ﬁ




Twin Builder ROM Animation Video Export

What’s New

e Export ROM Field Snapshot Animation as a movie

* New Script Command ExportAsMovie() is also available

User Benefits

* Easily create and share ROM animation from Twin Builder

STATIC ROM COMPONENT

B Export Field Snapshot Movie

Inputs and Outputs

Input Folder: D:/AnsysEM/v231/Win64/Examples/Twin Builder /Applications/ROM

SSSSSS

Visualize Field Snapshots
Export Field Snapshot Movie

Show Component Dialog...

Exported Movie File

\nsys



Automation with pyAnsys/pyAEDT: ROM creation using python

What’s New

* New example for creating Static ROM and Dynamic ROM

User Benefits

* Scripting examples on GitHub/pyAnsys can run on
command line or in a Jupyter Notebook

 Automate workflows for easier ROM creation

D

C oM (@ localhost:8888/n

03-Dynamic_ROM,

Creation_And X | -

For quick access, place your favorites here on the favorites bar. Manage favorites now

Jupyter 03-Dynamic_ROM_Creation_And_Visual

e Edit

+
4

Twin Builder: dynamic ROM creation and simulation (2023 R1

This example shows how you can use PyAEDT to create a dy
and run & Twin Builder time-domain simulafion

note::
This example uses functionality only available in Twin Builder
For 2023 R1, the build date must be 8/7/2022 or later.

Last Checkpoint: 28 minutes ago (unsaved changes) r’

Mot Trusted | Python 2 (ipykermel) O

beta)

namic ROM in Twin Builder

_ROM_Creatio

C @ localhos

For quick access, place your favorites here on the favorites bar. Manage favorites now

not

Perform required imports

Perform required imports

os
math
import shutil
import matpls
from pyaedt
from pyaedt import generate_unique_project_name
from pyaedt import generate_unique_folder_name
from pyaedt import examples

lib.pyplot as plt

Jupyter 04-Static_ROM_Creation_And_Visualization (autosaved)

Itage on the pulse voltage 5o
output of the dynamic ROM.

pyasdt info: Solution Data Corr

i [«matplotlib.lines.Line2d at Bxl:

@000

Select version and set launch options

Select the Twin Builder version and set launch options. The f
launches Twin Builder 2023 R1 in graphical mode.

You can change the Boolean parameter non_graphical to
Twin Builder in non-graphical mede. You can also change the
new_thread to False tolaunch Twin Builder in an existing|
if one is running

version = "2@23.1"
non_graphical = .
new_thread = True

4000

44000

«2000

0000

pyae

ut[22]: [<ma

Setup input data

400 \ \ \

- o
™= [
A Logout

| Pytron 3 Gpykermel)




ERRCR - Unit delay component is missing

Easy Debug and Error Log Access

TwinBuilder3
% SubSheet1

What’s New .

Save...
Done

* Twin Generation Log
W

Message Manag-
dback _loop (C:/Users fchtner/Downloads/)

. )
* Advanced log for Simulation
= undel®
i) Cweck for twin model compatible components in the subshest passed successfully. (6:09:48 PM Sep 23, 2022)

1) Gengroted intermediste inputs for i urtime generstor sucosssfuly. (508-48 P Sep 23, 2022)
mv  generstor did not generate any twin file. (5:09:51 PM Sep 23, 2022)
©~TiTiurtime generstar has failed o compie the twin model. 6:03:52 PM Sep 23, 2022)

@ Falled to generate the twin mode| component. (6:09:52 PM Sep 23, 2022)

A [| component Libearies

— SINE1 SimModel1

) Por

Ve gh u\

m’oeglicq

User Benefits

name="buil ="build_time">"19:29:15"¢
mathematical functions
TR |& |DC  Generdl | SML Header

Data Reduction

* Magnify icon now shows a detailed log window

Temparature (Temp) (C:

Stat Saving Dets .

e Use New Sparse Matr
End Saving Data at

Damping Heurstics

* Easy access to debug and logs for easier debugging - e | e ||

Value| Unt | Evaated ' | < f .
~ ot Stepa
Aot Linking Vaue | € Ouout T .

Message Man;
B Meximum Relstive Change |

Semator

stogy

® Automatc Marual

Patis Prvoting — |
_DTAG logtest]




L]
COIII I er U ra eS Or 2023 I {1 Jptere *
General C-++ Compiler
2D Extractor
Circuit Design Auto Select {use latest available compiler) j 0
Circuit Netiist Design Auto Select (use latest available compiler
EMIT Visual Studio C++ 2015
HFSS Visual Studio Professional 2017
HFSS 2D L, t Visual Studio Professional 2019 eplace of Existing DLL
) & Teepek ayod visual Studio Professional 2022
cepal Copy DLL to Bin Directory of : T T
What’s New o et
Manewell 30
Mechanical
Q3D
RMxprt Default Model Source
[E] Twin Builder 1 (-
. .
* Compiler Upgrades for 2023 R1 (Visual C++ 2022) o " '
C-Model Options odel would contain all the CModel editor coni
Spice Compiler [=- Configuration Propertie
VHDL Compiler 1| 2 Cf’; ‘
[ ) M d I 1 I 1 f CC f Modelica Compiler Remote Solve = H pf:;zgssw dlibonal Indud =
. [Additional Include Directories 5
odelica users can now use an external version of G or Pyivon Hogel Options e
30 Modeler [~ Copy Model DLLs to Remote Location manl ‘- General
. . M Layout Editor — - Input
compilation of Modelica models
Model Editor
Netlist & Script Editor
Schematic Editor
Reporter
I | Use MFC
Spedfies whether MFC and Afx functions are available.
< >
n
oK Cancel
Options *
General ~ Compiler
. 20 Extractor "
U s e r B e n e It S Circuit Design Memory Usage Limit: 10 :‘ GB ¥ Use Default
Circuit Netlist D
E:‘E;rl sHsthesn Modelica C-compiler: ([ iEage =] - ™ Use Default
HFSS E:\AnsysDev\AnsysEM w231 \Wing4\common WMinGW J

HFSS 3D Layout

* Added Support for Visual C++ 2022 R (660 ot [le i 2 E

Mancwell 200 J

Maswel 30 <InstallDir =/tp/idk/17

Mechanical Advanced Options: J

* Modelica support stays at Visual C++ 2019 for now @ vt

[E Twin Builder Messages & Diagnostics

General

° Support for Visual C++ 2013 dropped Port Options Message Level: [Al x| Logleve: [pebug  ~| Disgnostics: [~

C-Model Options
Spice Compiler Save To; | CifUsers/tfchiner/Documentsfansoft/ElectronicsDesktop2023. 1} J

VHDL Compiler
* Installation of MFC libraries now optional and off by default ModsaContlr
30D Modeler

. Layout Editor
* Available for C-model, VHDL and Python models o rane
Netlist & Script Editor
Schematic Editor

Y \NnSyYS
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