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Agenda

Thermal Integrity Highlights

v’ Virtual Mesh Regions

v New slider bar meshing capability

v’ Thermal Design Creation, Icepak or Mechanical
Thermal, from Existing HFSS/Maxwell/Q3D Design
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2022 R2 What'’s New
Thermal Integrity

Icepak & Mechanical Thermal



What’s New — Multiphysics workflow within AEDT for Thermal Design Creation

- Beta
I What’s New

Thermal

v" Thermal Design Creation, Icepak or Mechanical Thermal,
from Existing HFSS/Maxwell/Q3D Design

v Ensure Relevant Thermal Properties are included
User Benefits

v’ Provides the user with ready-to-start solving Thermal design,
supporting either Icepak or Mechanical Thermal, at the click of
a button from an existing HFSS/Maxwell/Q3D design that
includes the setup of coupling between the two designsfor
Electrothermal analysis. B

~ Structural

Pressure/Force Excitation

v Allows users to leverage a linked Multiphysics workflow
between HFSS/Maxwell/Q3D and Icepak and Mechanical [
Thermal in AEDT

I End User and Applicable Industries

v Power Electronics, Motor Analysis, ECAD Reliability studies, Module on PCB Electrothermal analysis,
Antenna Systems



What’s New — Virtual Mesh Regions - Beta

What’s New

 Availability of virtual mesh regions in Icepak

User Benefit

* Create mesh regions in Icepak in AEDT with offset from the
objects of interest.

* Gives user the ability to track the objects for parametric
analysis.

* Run parametric and variation analysis in Icepak significantly
improving the user experience.

End User and Applicable Industries

* Electrical Engineers and Thermal Engineers utilizing Icepak

* Applies to all applications utilizing Icepak

v
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What’s New — Slider Bar Meshing Capability - Beta

I What’s New

* Slider Bar Meshing capability enabling enhanced automated
mesh generation and refinement

I User Benefit

* Enables an improved meshing experience for users in both Icepak
and in Mechanical Thermal.

* Capability will aid users with more automated and robust mesh
generation for complex geometries in Icepak

* In Mechanical Thermal, this capability enables physics-aware mesh
refinements to aid in a better mesh for solving the conduction-only
simulations more accurately and with less manual mesh refinements.

I End User and Applicable Industries

* Designers and Analysts interested in reduced pre-processing effort in creating accurate meshes for
thermal simulations in AEDT.

* Applicable to 5G, Aerospace, Electronics Reliability, RF Modules, System Thermal

v
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Icepak 2022R2 Highlights

Workflow Enhancements
— Thermal Design creation from HFSS/Maxwell/Q3D [Beta]
- Icepak-Sherlock data transfer

* Reduced Order Modeling (ROM)
- Redhawk CTM version 2.0
— Delphi Network Creation

* Meshing Enhancements
- Virtual Mesh Region [Beta]
- Enhanced Slider Bar Meshing
- Coordinate System Aligned Mesh

* PCB/IDF Enhancements
— Option for Holes 1

- Polygonal Board Cutout pea

* Post Processing

— Streamline Animations

- Improved TZR Conversion Animated streamlines out of an axial fan with swirl

* Toolkits

v
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Workflow Enhancements: Thermal Design Creation [Beta]

* Automated creation of linked
thermal design from a source [u:c s mme o2 @ s ga gane)e oo en oo fjon i g o~ EE=

. Paste X = & rient = & | g viror | G A [ ety > Edge - i, e its 30 MG B s
E M d Desktop  View Draw Model  Simulation  Re: sults Automation Ansys Minerva N
e S I g n Project Manager 3 x l=5 %) Model
&-{2 LowerLBand_coaxial_cavity &4 Solids Ansys
= 7 PlanarTransformer -8 copper_temp 2022R2
H ) §¥ Maxwell3D (EddyCurrent) @ @ Material 3F3
— ICepa echanical target © Qoo b © B romas
= S vacuu m
M -7 Region
® 3 Sheets
esigns create
anes

— Source Designs can be
HFSS/Maxwell/Q3D

— Materials need to have Thermal
Properties defined

* Boundary conditions and
excitations created
automatically

- Forced convection & Natural
convection domains (Icepak)

— Conduction setup (Mechanical) A

— Solution setup created in ready- |. : . e
to-run design

T
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Workflow Enhancements: Icepak-Sherlock Data

Transfer
* Enable 1-way data transfer between lcepak

and Sherlock for co-simulation
— Solder Fatigue Analysis for single PCB supported

* PCB transformations supported

- Temperature data is written at the location of PCB in
EDB file

Icepak Design Settings

Ambient Conditions ] Gravity ] Validations Export Settings ] Mesh ]
2.74e+1

2.00e-1

~] Sherlock |
i | . - I

Export Monitor data

™ Export monitor data after completing simulation

|D:.- Hardening/610578/pbglarge aedtexport/

{Default to project path) r

I~ Save as default

Export data for Shedock

¥ Export temperature data for Sherdock co-simulation

+ Solder Fatigue

Filters

v
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Workflow Enhancement: Heat Sink Fin Parameterization

e User Defined Model Heat Sink

— UDM provides alternate method to
create heatsink that enables
parameters in heatsink to be
parameterized, including fin count

L - ” r -

Draw Modeler Icepak Tools Window Help

N\ Line ofe P Q Fir as s |

T Spline &R > &
Arc » . Y e

Equation Based Curve
Rectangle Jromatic

Ellipse l 2

Oe
con
=20
e/
NG

> N

f

# 9 Mode
Circle #- I [Coordinate Systems
Regular Polygon

2008 &

Equation Based Surface # @ Usts

=

Box

Cylinder

Regular Polyhedron
Cone

Sphere

Torus

Lo Q

™\ Bondwire

Sweep

User Defined Primitive

User Defined Model :

3D Component Library »
& Plane

Point Update Menu

Line Segment [

Region

Project Manager
= (7] Projecta2*

« # lcepakDesign1 (SteadyState)*

-2 Definitions

Properties
Name Value Unit |  EvaluatedVale |
Plane XY
OveraliHeight 01 mm 0.1mm
Baselength 02 mm 02mm
BaseWidth 02 mm 02mm
BaseHeight 0025 mm 0025mm
BaselengthOfiset 0 mm Omm
BaseWidthOffset 0 mm Omm
Flow Direction X
Fin Type CrossCutExtrusion
FinWidth1 002 mm 0.02mm
FinCount! sfincountl 5
FinWidth2 002 mm 002mm
FinCount2 Sfincount2 5
BaseMaterial ArExtruded
S e
FinMaterial A-Extruded

=% Model
Sl 7 HestSink1
=& Solids
= @ Al-Extruded
=& base
“® ExternalBc
5@ fin24
‘D ExternalBc
@& Solids
- le. Coordinate Systems
% 4@ Planes
= @ Lists

< >

01

92 ffom)

General Parameters [Options ] inf__]

Message Manager
+ ll *Global - Messages
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Reduced Order Modeling: CTM Version 2.0 Support

- lcepak-RHSC-ET CTM version 2.0. support

« 2D sources between Substrate (bottom) and Routing(top) layers
* Encryption for the layers using encrypted component workflow
* Geometry and Material information hidden

CT™ Component : Import CTM profiles X
Name CTM1
CTM Fie [D\ANSYSDev\TestProjs\CTM\CTM_v2\CTHv21ar g _‘
Import settings: A
Rotation Odeg
Densty number {500
Resoktion 4
Import Data
I Radiation xidise l
CTM profies CTM summary jaYib\a® et
Sources Al Temperature (Cel) [ Total power (W) | SH power (W) o
(DieSource0 25,000000 1311852 0.000000 ki
DieSource 1 50.000000 1.311852 0.000000
DieSource2 75.000000 1311852 0.000000 4
| teSource3 100,000000 3765 0.000000 ‘ 1 SUBSTRATE_LAYER_THICKNESS h_hbaaaa
DieSourced 125.000000 1311252 0.000000 | SUBSTRATE_LAYER_COND TY W/nK baa_aaaaaa baa_aaaaaa baa_aaaaaa
Die 4 SUBSTRATE _LAYER D ‘m*3 cdaa_aaaaaa
SolceS ——- i H i — SUBSTRATE_LAYER_SPECIFIC_HEAT J/(K-Kg) haa_aasaaa
| DieSources v | |
{
Finish Cancel €O b=y

v
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Reduced Order Modeling: DELPHI Network Creation [Beta]

» Steady-State DELPHI network creation for QFP

pa Cka ges ava i Ia b I e Junction temperatures fitting & predictions
— Automates all steps of DELPHI Network Extraction | BT a5
- == Med i g{ 40
* Accuracy of DELPHI optimizer improved ¢ ke=f(T)
1
. 5 Extract Delphi Network — X ;1 30
* Increased accuracy of network creation | .. g rowe | 25
-0.96% 755 Q 20
: e ¥ & o
® oFp o] ?: > 15
) 007%3::{ _0'32% 10
| ;ij' " [ Score: 0.99855 >
Setup C L}’I 0
ouie: I -1.50% -0.50% 0.50% 1.50% 2.50%
Enable two level
Distributed solutions at first level- |4 v' 45 training scenarios
v/ 21 testing scenarios
Cancel Read me / BCI

v
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ICEPAK - Automated DELPHI network extraction process flow

Solve Boundary . Generate AEDT
Create networknode 3D thermalmodel Condition scenarios Identify the best

setup sanity check thermal network Thermal Network
Extract thermalresults Model

Create a 3D model

Once obtained

I DELPHI network
model can be
added to a library
for reuse

Delphi resistance network topology (in K/W)

A QFN44_CNTM.a3dcomp

A QFN44_3Dmodel.a3dcomp

T
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Meshing Enhancements: Virtual Mesh Regions

* New Virtual Region paradigm for Mesh Region creation
— Slack settings available now

e Continued support for assigning Mesh regions to non-model objects

* Key Features
— Mesh Region moves with Objects x

. . Select i) for visualization
— Support for automatic transformations

* Coordinate System setting for Mesh Region
is available

— Global Region resizing based on
Mesh Region Slacks
— Visualization options

* Rubber band to ascertain slack sizing
before update

*  Turn on/off Virtual Box
- Component Mesh Region creation possible

— Easy to export Mesh Region to 3D component

v
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Meshing Enhancements: Improved Slider Bar Accuracy

* Improved Accuracy of EM Loss Mapping in Slider Bar Setting
- EM loss Boundaries are automatically identified during meshing
- Enhanced resolution is applied
- Works for slider level medium, fine and very fine

- Geometry facet level also contributes to the accuracy of EMLoss mapping.
For curved geometries, it is recommended to use finer level of faceting

Slider Facet Max Temperature Relative Error(%)
Coil model with EM loss BC: Level Level (cel)
2022R2 2022R1 2022R2 2022R1
M F 390.25 34.44 4.64 91.60
M VF 400.85 157.49 2.19 61.55
F VF 406.70 92.7 0.72 77.37
VF VF 407.90 179.55 0.43 56.17
Reference 409.65
M — medium; F — fine; VF very fine.
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Meshing Enhancements: Coordinate System Alighed Mesh

* For objects created in Relative Coordinate
System, create aligned mesh with the Coordinate J N
System i i
- Mesh aligned with inclined objects m e t———
- Transformation automatically calculated i!

- Mesh bleeding stopped at the interface
- Works similarly with an inclined mesh region, but =

with added flexibility to apply directly on objects =il
?“Lz..sxéreateBox Properties: 0001_|cepak_Sim_20_2_MO_finerme i |
1_7 Region Command
cordinate Systems
B Global Name
w RelativeCS1 Command CreateBox
|i|:t285 :Coordinate Sys... RelativeC51
Stop mesh
bleeding |at
boundar |y

v
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Meshing Enhancements: Better Capture of Interior Features Using
2D MLM

e Automatically detect the interior features of CAD objects
 Add additional mesh ticks to the interior features for better resolution

CAD model with interior gap

2022 R1 gap not resolved 2022 R2 gap properly resolved




Postprocessing: Streamlines

e Animations available
— Animation based on flow time

streamlines
[m_per_sec]

A <
-
& ;’Y
AN 4 -
X
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TZR Import Enhancements: Increased Compatibility

* [nactive items import

- Imported in new design under same projects
- Geometries with priorities and associated BCs
- Non-geometry items
- Mesh regions

e 3D Source object Import
- Transient Joule heating currently not supported

E Tutorial31_MRF_2
5 Tutorial31_MRF (SteadyState)
é 3D Components
@ Model
£ Thermal
&= Monitor
(5 Mesh
- Analysis
@ Optimetrics
Results
M lﬁ Field Overlays
¥ @ Tutorial31_MRFh_inactive (SteadyState)
] é 3D Components
f@ Model
g Thermal
== Monitor
=8 Mesh
{g’ MeshOperation
[ FANS_ICE3D_mr
(5 SIDE_PLATESS_1_mr
{5 SIDE_PLATES6_1_mr
£ Analysis
@ Optimetrics
Results
% Field Overlays
¥ L] Definitions

ol FANS_ICE3D
o SIDE_PLATESS 1
o SIDE_PLATES6_1
& Solids

Iz, Coordinate Systems

& Planes

&) Lists

d Ansys Icepak 2022 R1: Tutorial31_MRFh

File Edit View Orient Macros Model Solve Post Repot Windows Help

J@d=o:

AP:

OB RO E:

XYZ.z2-

ik

Project | Library |
FHE) Problem setup
EHD Solution settings
E

1-7@ Groups

=24 Postprocessing
—R)iface.2

*Bcutl

FHD) Paints
i—v‘ﬁ Surfaces

‘g Trash

ﬂ'& Inactive

0§ SIDE_PLATES5_1
{J#Eﬁ SIDE_PLATESE_{
[-=¢ FANS_ICESD
[HI Model
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TZR Import Enhancements: Improved Speed

* ECAD Import
- No extra project during ECAD import

* MCAD Import

- Performance improvement for projects
with multiple CAD data

* Increased Speed of Import

— Synchronization is only done at
the end

ress

(" Sectioned (¢ Raw elements [~

" Wre © Shaded V' Gid  Color [ll|I™ Colorby object

Plane transparency

0 1

Geometry Fitters:

Region A
Am_1
Boxi_1_1
Box1_1
Component1_1
Cyinderd_1
Cyinderd_2_1
Dispaly
USBmale_1
USB_1_1
Batterv 1

1] Bioheat_Watch_ECAD1* iy Main
i IcepakProj (SteadyState)* (7 Solids
é 3D Components 3 Sheets
r@ Model l2, Coordinate S
& Thermal 8 Planes
1= Monitor B [Bioheat Watch_ECAD1] IcepakProj -- Mesh Visualization X
6 Mesh
ﬁ} Anclysis Num elements: 2364033
) Optimetrics Mesh Display |0U3M ‘
Results Mesh display on
% Field Overlays [V Show (¥ Cutplane (" Geometry/Boundary selection ‘
; ;a::ase_l,boo\ Plane Location {
efinitions
Define plane | Pojrt and nomal v| Update
px [0 Py P26
w P o N
AP B0 cf D[e42s
Offset: 0.387
|
4]
Display attributes

v
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2022R2 Toolkits: Run Thermo-Electric Cooler

Temperature

[cel) Temperature [C]

=0.7A
. ) N
* Thermo-Electric Cooler (TEC) Toolkit | =

3133 26.29
3020

24.20
2007

— Define Current and Calculate Temperature |/ :::;:

2567
2453
2340

— Define Temperature and Calculate Current |g-

2113
2000

Min: 20.00

1=0.7A
= : :
@ Run TEC (Specify | and calculate T or Specify T and calculate ) o X B Solutions: TEC test - TEC test iture point monitors for Tutorial36_TECO001
Material properties (temperature dependentf(T) = a0+a1*T +a2'T"2+a3'T"3) R u n | E< Simulation [senpt =
(@) Specify matenal properties Use Laird properties Design Veriation: [
Coefficients Profile | Residual Thermal Monitor | Flow Monitor
a0 a a2 a3
[#] Monttors
Seebeck coefficient (V/K) 1.14256-6 12919E-9 0.0 £3-[7] pmon_tec_cold_1 ]
[#] Temperature ]
Electrical resistivity (Ohm-cm) 1217566 701469 [o0 SO0 S NGM EIOpAS 5
Thermal Conductivity (W/(cm-K)) [+ 0986E2 [ 508564 2 0708E-7 0.0 [] Coefficients = 1
5 |
=404
[Z] TEC Properties g4
TEC Simulation mode g |
Save Load 5.1
@) Specify | and calculate T Specify T and calculate | : %]
_§ 1
E
TEC object list = ]
20
coldside_obj hotside_obj element_obj Operating Current (A)  Desired Tc (C) G-factor (cm) #of TEC Couples ] 0
tec_cold tec_hot tec_solid 10 0.046 127 ] < kterations
_ 10 T T T ™ v T
Update Current Interval | 0 200 400 | 600 800 1000 J Done o Lower pri | B Teminate | = Print [] setiange | [ Fullrange
terations
[ Xlog I Yiog V¥ Symbols ¥ Lines V¥ % giid ¥ ¥ gid
Close
Reset Cancel

v
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2022R2 Toolkit

5 Fluent Mesh Import

Mesh Settings
MeshType: tetrahedral v MeshiLnumber
MeshMinSize 26 MeshlLfirstheight
MeshMoxSize 104 MeshlLgrowthmte
MeshGrowthRate:

Note: All mesh size units are in mm

Defaults: MeshMaxSize = smallest side of region/5
MeshMinSize = MeshiLfirstheight = smallest side of region/20

s: Fluen

t Mesh Import

Message Manager
(3 Graphics_Card (D/vb/B3TX_th_asy.aedvesuls/)

1 Select ks o Pan @ ritan s e m N\ O | 6 MIMove | fgAongLine | @ Unite I Spiit 13 Surface ~ | v Relative CS = 1@ Measure ~ HEGrd 89, Object Priority
H' 2 Copy @seectbyhame  ® % Sroute~ Qrtsseced B @ O @ M| U L| = fFrotate| §8 Aound ass | (O subtract ) imprint < Sheet ~ SR Steel-oxidised-st. ~
o 9% L oue X oo . " o Bon|0 |V | & | hrw|d oeesms | @ ae |Bomecss |ww | S rianis
> View | Oraw ston  Resul on
Project Manager 3 x [[= % Model
status: = 2 Graphics_card & Jb graphics_card.simple Ansys
= # Icepakbesign1 (SteadyState) ©-& ALPHA_MAIN_PCB 202
o oS = ~ &5 30 Components @& CAPACITOR
Number of objects selected: 2 of mesh op It 0 @ Model & & CAPACITOR 1
& 6F Thermal B @& CPU
> 8 Montor % & HEAT_SINK
& o Mesh
fesh Setin @& KB
% MeshOperation Mosh Setiogn @ i
- - - § MeshRegion] MeshType  ayahedial MeshiLnumber: 3 =
— &9 Anolyss @& MEMORY1_1
& setupt MeshMinSize: 26) MeshiLfirstheight 26 @-& SERIAL_PORT
@ optimetrics & & Solids
[T Results MeshMaxSize 104 MeshiLgrowthmte 12] =8 Non Model
@ Ry Field Overlays ® & Box1
& 22 Definit = & ai
uent Mesh Import SRt T iz -
@ & Region
Defoults: MeshMaxSize = smallest side of region/s 2. Coordinate Systems
MeshMinSize = MeshlLfirstheight = smallest side of region/20 B Planes
% Points
|| mw,‘ Cancel P Lists
stotus
Number of objects selected: 2 Number of mesh operations imported: 0
Properties. -
Name Value | Unit [Evaluated V.
Y
xe ® oz
eo
100 200 (mm)
2 x | Progress 2 x

v
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2022R2 Toolkits: Source From CSV Sources From CSV

# Source From CSV - O
* Pick a face to import sources or create a new sheet
PY Source Creation Axis across which sources should be created z

— CTM, dataset or individual sources can be selected Xsot G5 [ Xt [55 R
Y_start [— i Y_end l'— i

* Power or Surface flux can be applied to the sources from o= = .
CSV file [(])t(lllz;or:;lzmg [] Custom Spacing

9 ™ e 3 1 Surtace ~ | & Relotive CS = 1@ Measure HGid @ Mol - T Obiect Priority Height l mm Height mm
£« @2 Fil a I ) > sheet | AFaceCs o Ruler XY - E R A-Btuded - Steel-oxdised-su ~
& Edge~ | % - units » -@ma S 3 Width mm Width M
o /0
= oo Ansys CSV Data Preferences
& 222R2 v—
& Bagion Select the CSV File ~ Select
= @ Al-Extruded £ s o]
= & Box1 S
© Creates '( .
L. Coatiore Smems e —— CTM [RECOMMENDED)
= 4 Planes
& List:
Thermal Settings
| Select type of input for power in csv file Total Power
[] Custom Sizing ] Custom Spaci Y
Hj::( :‘: Muitiphcation Factor ﬁﬂ
- Unit for Power in CSV w
CTM [RECOMMENDED]
Unit for Flux in CSV mW_per. m2
Tota Powei
o =
w Ry |
- Unit [EvahiaiedV_| LT3 ¥
7 ! OK Use Default Cancel Help
oK Use Defoutt Canc el / 4 =
o ¥~
l Y
X
mmmmm
Message Manager 3 x fProgress
+ B "Gobal-Messages

v
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AEDT Mechanical: 2022R2 Update



Mechanical 2022R2 Highlights

e Thermal

— Workflow Enhancements

* Thermal Design creation from HFSS/Maxwell/Q3D [Beta]
* Enhanced Slider Bar Meshing [Beta]

- Enhanced Boundaries and Solver Capability

* Thermal Contacts [Beta]

Temperature AI’ISYS
* Heat Transfer Boundary Paradigm T et | o
« Non-Linear Solution Controls siﬁﬁﬁ F
e Structural [Beta] W .
— Workflow Enhancements B

* Enabled Slider Bar Meshing

* Reaction Force Report

v
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Thermal

Workflow Enhancements: Thermal Design Creation

* Automated creation of linked
thermal design from a source
EM design

— Icepak/Mechanical target
designs created

— Source Designs can be
HFSS/Maxwell/Q3D

— Ensure Materials have Thermal
properties

* Boundary conditions and
excitations created
automatically

— Forced convection & Natural — {
convection domains (lcepak)

— Conduction setup (Mechanical)

— Solution setup created in ready-
to-run design

sssss

v
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Workflow Enhanced: Slider Meshing Enabled [Beta] Thermal

* Automated refinement based on slider position
- Length-based refinement inside and on surfaces of all objects
— Refinement tailored to curvilinear and rectilinear geometries
- Improved algorithm for curvilinear geometries
— Algorithms tailored for individual solution type

* Restrict/eliminate the need for user-defined mesh operations
* Improved solution accuracy

=

Level 3

Level 9 |

T

29
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‘Thermal .

Slider Meshing Enabled [Beta]

Workflow Enhanced

* Length-based refinement based on individual object shapes and dimensions

2022R2
Count: 264K

2022R1
Count: 3.88M

<
N
N
N
S
DN
N
)
<



Enhanced Boundaries & Solver: Thermal Contacts [Beta]

e Support for Thermal Contacts
— Assignment on Faces or Shells in contact with other
objects/shells

» Select faces/shells for contacts, target faces automatically
determined

— All Thermal Resistance Types Supported

 Thickness and Material — Conductance calculated based on
material and thickness (k/t)

— Multi-Region mesh created when contacts created
* Nodes no longer shared at contacts

* Constraints
— Thermal cannot be used as source design for Datalinks
with other products including structural/modal

— Appy mesh operations in target design not
supported for the mesh link in Optimetrics

‘Thermal .

Contact

General ] Defauts |

Name Contact1

X =ik Contacts (Thermal)*

Resistance Type

IThe«maI Conductance

=

Themal Conductance P

ﬁ‘/ _per_Cel .v_]

:

ok | cance |

é 30 Components

=~ :,r Contacts

..l Contact1
... {l Contact2
:.r Contact3
E-EF Boundaries
@ Convectionl
BB} Excitations

Target Objects

e

\

Contact Object
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Enhanced Boundaries & Solver: Thermal Contacts [Beta] ‘The"“a' .

Temperature Ansys
[cel] impedance = 0.075cel_in2_per_w I 022 R2
Max: 82.147

— — — — 850

‘ 825

80.0

e 1 ] BE Tl T iR 775
75.0

B 725
B 70.0

62.5

60.0

Min: 64.118

1 (in}

Optimetrics Analysis showing Effect of Thermal
Impedance on Maximum Temperatures

v
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Thermal

Enhanced Boundaries & Solver: Heat Transfer Coefficient

* Heat Transfer Coefficient Assignment Enhancement

. . Solid

— Convection boundary ignored for shared nodes EiEs

* Solid-solid nodes e e ey, )
. : : S —
- No need to isolate 1-sided sections of faces e ] e e Lo
R e e N i

 Example: HTC can be assigned to entire PCBs e et
 Component contact faces automatically ignored

— Constraints:
e Convection boundary setting not ignored when contacts defined
* HTC boundary cannot be defined for faces when mixed fluid and solid regions overlap

_f_'-.I Convection boundaries assigned to faces that are in contact with solid-solid regions will be ignored.

v
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Enhanced Boundaries & Solver: Non-Linear Settings [Beta]

* Non-Linear Solver Settings

— Temperature Convergence

* Program Controlled or On
» Tolerance —0.5% (default)
=  Minimum Reference — 1 C (default)

- Heat Convergence

* Program Controlled, On or Off
= Tolerance - 0.5% (default)
= Minimum Reference — 1e-6 W (default)

* |nitial Conditions
— Initial Temperature

Thermal Solve Setup

General | Advanced l Initial Conditions ] Defaults ]

Temperature Convergence |F‘n:|gram Controlled j

Heat Convergence |F'n:|gram Controlled j

‘Thermal .

Temperature Convergence

Tolerance

Minimum Reference

o

Temperature Convergence Controls

05

Heat Convergence
Heat Convergence Controls
Tolerance

Minimum Reference

i E1
on [

0.5 %

[1e-06 W |

Thermal Solve Setup

General deanced]l:unvergence Initial Conditions Defauhs]

>

Inttial Temperature |EE- |ce|

=]

v
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Workflow Enhancements: Slider Bar Mesh & Report [Beta] | Structural

 Structural Solution type [Beta] Ansys
— Slider Bar Meshing Enhancements
* Reaction Force Report
— Available for Boundaries
— Vector output
— Helpful in evaluating structural load paths
e PCB Substrate Warpage Example
M Ficlds Summary: SubstrateWarpage - MechanicalDesign — X - »
:DDl::tion: [Setupt - Solion | Entity Type: ' Boundary ' Obiect
Design Yariation: | Nominal -] Geometry Type: & Guface  © Volume
ch:;:i:;giipa ‘Si::’::tw L F\xadESr:;::nrﬂ Reacﬁ::';?ce[r#]|D::zlt|—ﬂﬂﬂhlﬂmﬂmﬂil1 DD';;:Z’::T;E DD1DE1B,4EDDTEDTIZVIDE, -0 025924?‘ w

ThemalCondition

Apply and Export. 0K Cancel | Add ¥ | Cloze ‘
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