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lcepak 2022 R1 Highlights

Reduced Order Modeling (ROM)
- Redhawk CTM 2-Way & New Delphi Network Creation

Blower Modeling

ECAD Import - Wirebond & IDX

Maxwell 2D — Icepak EM Loss Coupling

Streamlines into and out of a Centrifugal
CAD Blower cooling a PCB assembly
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 Mesher Enhancements — 2.5D Improvements

* User Experience
- Streamlines & Validation Enhancements

- Improved Error messaging & troubleshooting

* Migration
- Improve speed of TZR conversion
- Network Schematic enhancements

- Toolkit enhancements

* PCB, Package parameterization
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RedHawk CTM Two-Way Workflow

e Chip Thermal Model (CTM) two-way co-simulation
Chip-aware system design (2021 R2)
System-aware chip design (2022 R1)

Auto-export temperatures to RedHawk after simulation
* Defaults to export folder specified under Design Settings

* Binary format

CTM import using a 3" party text file

* CTM native component created

* No temperature data export

2 (mm)

CTM Component : Import CTM profiles X
Name [cn.nl
CTMFile [D"ANSYSDQV\TosPlojs'.CTM‘A’.‘menN :

Import setings.

Rotation Odeg ¥ 1
Density number 500

Resolution 4
impon Data

[T Radaton £ |

CTM profites CTM summary

[ Souses | Tom.| Totalpower(W) |SHpo..|

[ CTMimported £3 |

1 #DistanceUnit: mm
#TemperatureUnit: cel
$Power/HeatFluxUnit: W
#CellLocations

0.00.0 1.0 1.0

0.0 0.0 -1.0--0.5

0.0:1.0:-1.0.1.5
#Temperatures

9 10 20 30 40 50 60

10 #PowerMapOfCells
$1980.1-0.15-0.2-0.25-0.3-0.35
12 0.1.0.13.0.16:0.19.0.22-0.25
13 0.1 0.12 0.14 0.16 . 0.18-0.2
14
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Blower Modeling

|_—‘_|§' Thermal

EQ?;; Blower_1
...... 'f:‘ & Inlet
L% Outlet

* Generalized Blower boundary
- Impellers (type 1)
- Centrifugal blowers (type 2)
- Single and dual inlets for all geometries

..... JF Analysis

- {78] Optimetrics
..... Results

..... ﬁ Field Overlays
[-[_2) Definitions

* Blower toolkit
- Geometry and BC for rectangular and cylindrical geometries

* Vendor Component Library
- Adda, Jaro, Minebea, Sunon

* Blower Assignment
- Polygonal approximation allowed for type 1
- Multiple co-planar inlet faces allowed for type 2
- Ability to toggle inlet/outlet faces

* Blower Specifications
Blower flow curve

Fan blade/exit angle
RPM (type 1)

Blower Power

General l Defaults ]

Name: |Blower_1

Elower Type: " Type 1 (* Type 2

Blower Specffication — |
Blower Flow: Flow Curve
Blower Power: ||]._5 |W ﬂ
Exhaust Exit Angle: |1',r |rad ﬂ

E.g: leepak Componer

=3 Blower
E-C3 Adda
--1_j Jara
--|_j Minebea
--|_j Sunon

t-_1 Fan

f-{_J Heatsink

H-_J Packages

d-C3 TEC

Coardinates--Click on header to change unit

WolumeFlow [cfm] | Pressure [in_water] | »
i 05

ES 0.48

B 0.425

S 0.35

ES 0.25

- |1oo 0
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Reduced Order Modeling - Delphi Network Creation”

e Steady-state Delphi network creation for QFP packages

Top-inner node

Top-outer node ~ DELPHI’s Black-box

thermal model Case hrop hporrom Mhsipes Nieaps
1 5 1 5 1
Bottom-outer node Sides node 2 1.5 1 1.5 1

N

48 10 1000 10 100000

Bottom-inner node
Parametric setups with

Detailed Package CFD Model Delphi boundary condition setup training BCs
\\
* CmTTT e
ﬁ m.uu.lI o M;\‘:::\“\\_“ﬁ;,
T hrmesl \a"“‘ g;-:\_‘L
A hetwork) 0.01 .,."'\, \
Lo \k 0.002 1
) ©=0.8 £=0.1 0:=0.3 1=0.5 e
0.001
1 10 100 1000
Delphi Optimizer
Icepak Design Delphi Network

* Requires Feature Flag
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Automated Del

etwork C

reation Workflow in AEDT

i I Select: Object B Oinpan QFit All u | @ o g~ [ i | @ 1 Surface = | Xu Relative €S~ U@ Measure -  HEGrid =% Model - ‘0bjen Priority
1 (S Select by Name 2 @ 0}-Ratate - @ ﬁ " LE-' |’_|C-" A K L] & < Sheet ~ LF == Ruler XY il | D Al-Extruded ~ Steel-oxidised-su ~
s [ Paste X ¢ = Zo:m B crien: = e S ™\ Edge ~ o Units 3D il [ & p™4
W Extra hi Netwo S X
Pesktop View Draw Model Simulation Results Automation a .
loject Manager ‘ 1 #-§ Model Ansys Component Li.. & X
{7 Projectso , AP - le. Coordinate Sy: % Favoies A
o lﬁq)akﬂalgnztsteadvsmle) &1-@ Planes 4%, Most Recet
& 30 Components 34 Lists =1 ¢ Icepak Con
i Model @ oFP =L Blower
=g Thermal -2 Add
& QFP1_airGap v
& QFP1_dieattach ® 4
@ oFP1_diesource e
& QFP1_foots rany : |
& QFP1_leads i o,
& QFP1_wires Setup Control ;!
B wmonitor ¢,
- Mesh Tasks: ; ..
£ MeshOperation [4] Enable two level ..
AP Anolpss Distributed salutions at first level: [4 e
£ Setup i soluticns at firs ¢,
& Optimetrics v
2 Results : 1
\ Field Overlays ]
| @
41 Definitions Create Setup CreoveNeﬂ{k‘k | Cancel Read me 0.
@
@
@
'
@
@
@
loperties 2 @
'y
MName Value | Unit |Evalualﬁdv @
hsides 1000000000 w_p... |Te+09w_per < >
ntop 1000000000 w_p... |le09w_per < 5 10 20 (mm)
hbot 1000000000 w_p.. |Te+D9w_per..
Q 1 W w Message Manager 2 x § Progress 3 X
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ECAD - Bondwire Import

Include Parts:  Mone " Device Parts  * Package Parts

* Bondwire Import with PCB Component Above Stackup

. . . . ¥ Model Connectors As:
- Bondwires attached to components with die properties
* Material and wire diameter input options it Material rTypica |
* Modeled as sheets with shell conduction plate BC vire Diameter: (305 p—

(" Solderbumps  * Bondwires

Components o

Regular Expr:

Cross-section View

B Component Mode *

Compaonent [nfo -
-4 Resistor
Part Name: [EEER 8- Inductor
Part Type: |IC v Capacitor
B IC
Ref Des: |uz E-Z& GATS0)
No. Pins: |33 E ﬁ‘llﬁlé (33 pins)
Model Interface E ﬁﬁg (16 pins)
Interfacs: |Manua| j -9 U3 (16 pins)
E1-ZC PE42633
Die Properties -9 U1 (26 pins)
Type: |'wire band =] . 1= E-of 10
. . ,u" - Other
Orientation: |l:hi|:| up j / / I| \\\l
Height: |0.0003
Solder Ball Properties
Shape: |None J
Diarneter: |D
Mid Diameter: |0
Height: o

o
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ECA D - I DX I m pO rt IcepakDesign1 - 3D Modeler - [Project?

zr | lcepak Tecls Window  Help
Solution Type...

List...

Validation Check...

nc:\&m

* IDX Import — XML based format consisting of ECAD and MCAD data
- Support geometry and boundary condition import (MCAD) Subrmit Job..

Analyze All

1B Edit Notes...
* Like IDF import in Icepak AEDT ol X
- Limitations T
« ECAD data import not supported imper D
Export ROM >

* Filters, Modeling options, Cutouts not supported

Project Manager 3 x EI--’-’@ Model
O-fip IcepakDesignl (SteadyState)* -7 Solids
é 30 Components Es air
Files l Board Conductivity ] _____ & Model . B4 Region
=-EF Thermal s Ceramic_material
BoadFle i i E c1 Es |D%_BoardMaterial
..... =] E- |D¥_BoardOutline
E ..... E c3 []---IA Coordinate Systems
..... E cs -4 Planes
..... E' c22 -4 Lists

DX Import

|E:'-hackedup'-ﬁnsysEM-prj'-hrd_bu:uard_mu:ud_ptcu:qut.idx

0K Cancel Help

o
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Maxwell 2D — Icepak EM Loss Coupling

e Support EM Loss Import from Maxwell 2D
- Extruded geometries of 2D representations

- Coupling projects 3D mesh points onto 2D geometry

Support both +ve and —ve extrusions in XY

Can be partial geometries

Limitations

Extrusions need to be along Z axis
Losses not conservative

Maxwell 2D Geometry

L.

Temperature
[cel]

529882
50.9223
488564
48.7905

447245

42 6588

40.5929

38.5270

36.4611
34.3953
32.3294
30.2635
28.1976
26.1317
24 0659
22.0000

X

Maxwell 2D Coupling

Temperature
[cel]

53.4225
B51.3277
452328
47.1380
45.0432
42 8483
40.8535
38.7687
36.6638
34.5680
324742
30.3793
28.2845

26.1897
240948

22 0000

X

CONSULTANTS
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Meshing Enhancements - 2.5D Meshing

e Capturing Thin Objects in 2.5D Meshing

- Refinement around 2D sheets parallel to the 2.5D meshing plane
* Create additional refinement and multi-level around 2D sheets

- Further mesh optimization using 2.5D mesh sub-blocking in following slide

2021 R2: 2D Sheets not meshed 2D Sheets parallel to 2.5D meshing plane 2022 R1: 2D Sheets meshed

CONSULTANTS

10

o



Meshing Enhancements - 2.5D Meshing”

* Domain Sub-blocking for 2.5D Meshing

Prevent refinement from being imprinted throughout extrusion

* Domain split according to in-plane geometry features
* Uses non-conformal interface to couple different meshing blocks

Reduced mesh counts and improved performance (~50%)

Keyboard model mesh count:
2021 R2: 2.35M

2022 R1:
T i
iy ooy R e e R
Fi ||:41= é%i% % éjE‘_é @%%@ Slice 1 :
402 £ i fi >
el i i [ - B EmEee—u
EEE & % e e —i

e IO B B B B B B B B BB
e T o s

e o0 ET PR TN T DD D O P
zeziliees Rl e fellmnea frvec e Bmnnies R e

* Requires Feature Flag
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Fluid Flow Streamlines”

e Steady-state and transient particle traces
- Forward and reverse direction

- Uniform and mesh node seeding with skip option

* Color by variable
* Standard AEDT line and marker options

- Animations are not supported yet

Create Field Plot X
[~ Specify Name |Speed? Fields Calculatar ... | Surface Smoothing ...
[ Specify Folder |Speed Category: | Standard -
article Trace Definition 4
Design: lcepakDesign3 Quantity In Yolure
Context 2 Trace options
Preszure A |Reqgion . . o
Solution: [Setupl - SteadyState SurPressure SERIAL_PORT Glagnelel
Temperatune MERORY1
SurfT emperature MEMORY1T_1 End time(s): | 1752.9332898¢

Field Type: |Fields Welocity Wectars CAPACITOR
s CAPACITOR_1
Uy KE Max steps: | 1000

Intrinzic Yariables Uz HEAT SINK
Surffelocity Vectars CRU
Surflx ALPHA_MAIN_PCE [~ Reverse direction
Surfly Component2
Surflz All0bjects
Speed. ! Baxl Seeds options
WizcocityF atio Box2 ~ ) =
‘Wl Plus Uniform Count:| &

TKE -
Epsil .
Save Az Default KESIDn = {* Nodes Skip: | 5
Ky " W Steamine  Edi...

Daone Cancel

oK | Cancel |

12

Speed

23059
l 21521
1.9984
1.8447
16910

1.5372
1.3835

- 1.2298
1.0761

09223

0.7686
06149

0.4612
03074
0.1837

0.0000

Forward streamlines

[m_per_sec]

Reverse streamlin

* Requires Feature Flag

es with markers

i
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Network Schematic Enhancements

 Network circuit schematic enhancements

- Simplified node representations
* Similar ‘look-and-feel’ to Icepak Classic
* Symbols
* Color scheme
* Links connect to nodes directly at centers
- lcepak Classic network import
* Networks with non-angled links imported
* Angled links still imported using page ports

13

Internal

] @] o] ] 5 ] B

high_0 high_1 high_2 high_3 high_4 high_5 high_6 high_7 high_8 high._9

Link1 Link5 Link7 Link9 Link11 Link13 Link15 Link17 Link19
bound0 intd intt int2 int3 int4 intS int§ int? int8 bound1

Link0 Link2 Linkd Link6 Link8 Link10 Link12 Link14 Link16 Link18

Cl o]

low_0 low_1 low_2 ow_3 low_4 low_5 low_6 low_7 low_8 low_9

h-g_c‘ h-%_? h.%_: mg} h;%g n.%_s n.%,'; m%j h%_? m%_?

4 |4

S S S S S S S S S S

< 2 2 ﬁ) < < < § S S
S
bound0 I ng! 2 (0 &) wgd 2 & rgé we? gl [ &) bound!

5 > > > > > »

< - S < - '> () - < -

bow_2 w_3 low_4 w_5 ow_& ow_7

g
*

'_‘
-]

low_0
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Miscellaneous Enhancements

* Solver File Export / Import
- Write Solver Files option
- Import Solver Files option”

e Fields Summary

- Combined side option for surface quantities

R s

3 7 Analyss
& optimetrs a  Copy
3] Rewits Rename
& WA o et
= M lcepakDesgn
6 O Comgx Properties.
B Model Disable Setup
5 5 Thermal
BB Monitor Add 2-Way Coupling...
3 Cf Mesh
N Mes
3 ﬂ Analysis Senerste Mesh Import Solver Files
@ Optimetrs Analyze
2 \ . Solver Files Directory
,:-j Qeaits Werte Sobver Files
3 (g Feld Cve Import Solver Files

§1-) Definitions

- Algebraic sum of Default and Adjacent side values

- Single option to report:
* Non-zero values at all 1-sided surfaces
 Ensure heat balance at 2-sided surfaces

* TZR File Import Speed Improvement
- Synchronization & Validation”
- Speed-ups up to 70x observed

* Requires Feature Flag

14

Submit Job {Default to project path)

Revert 1o Initial Condition

| C:/Djmnagulap/22. 1/blower [Graphics_Card_mr.aedtex

Analys
Caleulations:
| Entity Type | Geometry Type | Entity | Guantity | Side | Marmal | Areaalurme | Total |
Boundary Surface Openingl | YoluneFlowR atelm ™3] | Default 24m"2
Boundary Surface Openingl YalumeFlowR ate{m™3/2] | Adjacent 24m"2 0.00430313
Boundary Surface Openingl | YolurneFlowR ate{rm™3/2] | Combined 24m"2 000430313
]
Entity Type: ¢ Boundary © Object
Geometry Type: + Surface .
Side
" Default " Adiacerr ¢ Combined
Entity: Quantity.
SurfEIectricPotential ~
SurfCurrentDensityi :IK—l Cancel

Blower_2

SurfCurrentDensityy’

SurfCurrentDiensitye

CONSULTANTS
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Toolkits Development

Geometry Approximations(6)
Blower

Extract Delphi Network
Contour File Export

Cut Plane

15

Variable support for Packages and PCB
PCB
DTM Monitor Support

Dataset support for Power Budget

Power density support for Bio-Heat Source

o
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Blower Modeling - Toolkits

T T TP T T T T I —PTeTy r 3 T r =TT
u I ) Undo  Select: Object - Solution Type... [~ e |Oo| N WY | | I e [ [% 9| & - E@®Measure - FfEGrid I I Select: Object - w @ s+ Pan @, Fit Al (== N NI | B | fa | O e # | emFile 0| & - w@Messure - [ Grid ﬂl
< © sele me | B List BOD @A | L = PP ct i - == Ruler XY [ © select by Name ® B s Rotate ~ @ AL L | = 0P| iR K subraa @@ imprin & Chamer | ==~ == Ruler Xy il |
SV paste Y eion Check.. Beh O w FPRVNFNE - ®e Unite 3 S3Ve (4m paste 3¢ Delete % S T o . A b | U oS - Units 0 -
Desktop View Draw = Model Simulati Submit Job. sys Minerva Desktop  View  Draw  Model  Simulation Results Automation Ansys Minerva
roject Manager + 2 x [y @ EditNotes. roject Manager + & x [+l Coordinate Systems
7 Projectas™ | Toolkit > Geometry I [ projectsa® i+ 4 Planes
£ IcepakDesignl (Steadystate)* e Import IDF. Modeling Bio_heat_source [ # IcepakDesignl (SteadyState)* -8 Lists
& 30 Components = — . Productivity Blower ¥ Companants
W Model xport Reporting DTM R Madel
& Thermal R e N o Thermal
onitor Update Menu IC Packages = Monitor
28 Mesh Design Settings.. -~ LPV_ROM_Parametric_Setup 2§ Mesh
P Meshoperation Object Identification > LTI_LROM_Parametric_Setup i Meshoperation
& Analysis Thermal > solar_flux_calculator % Analysis
Optimetrics Optimetrics
P Monitor > __ Thermoelectric Caoler > 3 neme
Field Ovarlays Mesh > By Field Overloys
) (1 Definitions Analysis > 12 Definitions
Optimetrics Analysis >
Fields b
Reslts > Z
Design Properties. Y
Design Datasets.
L5
Y
1 ) ®,
r— e
x X
[— - r = =
roperties T 0 04 0.8 (meten o — 0 0.15 0.3 (meter)
M Manager ~ 1 3 | Progr M Manager ~ x|l Progr
essage Manage ogress Rere AT PRIy essage Manager ogress
leepak [
othing is selected

16

Type 1 Blowers

Type 2 Blowers
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I Post Processing Toolkits

TOOTS— VWITOwW TreTy B
B eran @ T "
Breoytame % B Qq.......- a, l I % ) Undo | Select:Object - Solution Type.. Fit Al sa |me N ® oo pa|@uie msoir | B | @ 97 & @Measure~ FEGid @ Mosel ~ @, Otject Priority
- I Woven - JaCony (%o | (PseectbyName B st fiseeced @ @ 9‘.11 L L o BB swovact @ imprnt | @) | @cramrer | o~ | L | Bl xv ~ [ A-Etuded - Steel-oridised-su *
T i i A Al o |5 e xo :"M‘“:"C"“L B8eonN® |\ |4 4lklE®re« = v e unis 0 - @G | Bwren | Bsursce Maters
o Analyze |
Ansys
Desitop  View  Draw | Model  Simulatl  SubmitJob.. s Minerva o N
fE [= B EditNotes- [ I
2| i
1z Blower
arse e %
27| Import IDF... &% MostRecenty Used
127038 403 & & o Icopak Components
127mE 03 @ Export ROM > e :io-m
—— L 3D Model Editor ; S H::nmk
py—— @ Design Settings... % (4 Packages
zrea| = R ® 01 TEC
by Object Identification >
ppe— Thermal >
27| Monitore S
- e <
¥ Analysis >
Optimetrics Analysis >
— Fields. >
Results >
e — « » Design Properties...
o ' 2 o _Components [ Design Datasets_.
T x [rrooress 0 o
X 1 -z
LR
& eane cut - X
Home |CutPtane
Plane Locaion Clip o Box E 5%
SetPositon | XPlane trough Center Update: (] Ensbie Clipging Update
P [0000 By [1e000 Pz 55000 Minx 240000 | [m ¥ wex moow | [ER v
W [1ooo Ny (0000 Ne 0000 MinY 24000 | [m B My 52000 [ -
< > |os0 MinZ 165,000 mm v MaxZ 55000 mm -
fess
[ Show Contours Info  Confour Selected  Temperature —J
] Show Vectors Parameters
[ % Plane Cut Contours - x
Contoursof | Tempersiure. ~| Temperatue -
B
Contow Options Shading Ogons
[CETL O Line @) Bonded O Smocth
ColorMap Type Comour Levels
(O Uniform MNumberof Divisions  [15.
O Romp — OSpecifed M 1
® Spscium | Rainbow @ Coleulsted  Max 1
Transpassncy
L 100 200
0 02 04 (3 [H 1 2 % | Progress
b ok || Reset Cancel
)

CONSULTANTS
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Other Toolkit Enhancements

o
i -
- Geometry Properties
# Thermostat for Source Control - X
Macro Specification Pcb type Compact w
Monitor Point Trigger Temperature: Power Factor:
ON OFF ON OFF Rack specification
- Number in rack
[#] Select Object(s): |source_1source_1_1 Monitor Object | |Constant ~ ‘EDD ‘ cel |29D | cel v “I | ‘D | Edit i New
[ Select Object(s): |source_1_1_1source 1.2 | [Pointl | Constant ~|[200  [[cel ~|[290 el ~ [1 | [o | Edt ] [@Delete Rack spacing i
Monitor Object
(7 Solids L
[ Sheets Themnal speciiication Vias parameters
> Points
SRl P ointl Total power -
Monitor
Substrate Thickness
e Configure Vias
Substrate Material FR-4 A
Accept | Reset | Cancel

Trace layer Type () Simple (@) Detailed

Trace layer parameters

SetupName: | Setupl ~ f@] Add layer
Test Name: DTM # Layer thickness % coverage Layer Material 6
. Delete layer
Select folder: |D.IDTIW Erer=s 1 » P »
oK Reset Cangel 2 v Cu-Pure &
DTM Monitor Support

Effective conductivity (plane) = 66.90% Wim-K Total trace layer thickness = 0.0004 meter
Effective conductivity (normal) = 0.466 Wim-K Allowzhle traca l=uar thisknaes — 00017 matar

Create PCB Use Default Cancel

o

CONSULTANTS
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2022 R1 AEDT Mechanical Update




AEDT Mechanical 2022 R1 Highlights

* Coupling
- Maxwell 2D — Thermal EM Loss Coupling
* Materials
- General expression support for temperature-dependence
* Structural - Beta
- Boundaries l"’l
* Displacement i
* Pressure/Force o
- Coupling oo
* Mechanical Thermal-Structural Link -3322
* EM Force — Structural Coupling oz195
* Meshing - Beta IE::::Z
- Thermal Slider bar Meshing o
* Reporting

- Fields Summary

o

CONSULTANTS
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Maxwell 2D — Thermal EM Loss Coupling

e Support EM Loss Import from Maxwell 2D

- Extruded geometries of 2D representations
* Support both +ve and —ve extrusions in XY
* Can be partial geometries
- Coupling projects 3D mesh points onto 2D geometry
- Limitations "
e Extrusions need to be along Z axis ' ml ..q__,,:-'__"/.?sh‘\a IH WI
s

* Losses not conservative
* 2-way coupling not supported

Thermal 3D Geometry
Maxwell 2D Geometry

o

CONSULTANTS
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Temperature-Dependent Materials

 Temperature Dependent Materials

22

General expression support

Quadratic expressions
* Advanced coefficient support

Converted to datasets for solver

Thermal & Structural

" Expression + Quadratic

Basic Coefficient Set | Advanced Coefficient Set ]

Temperature-Dependent Thermal Conductivity:

Reference Themal Conductivity:
Pref = 205

Parameters

P(Temp) = Pref [1 + C1{Temp - TempRef) + C2(Temp - TempRef) * 2]

TempRef: |22 |ce|

ct: 0.0012 17K
c2: 2.3%-06 1/K"2
Use Default

=l

OK

Cancel

" Expression @+ Quadratic

Basic Coefficient Set  Advanced Coefficient Set

Temperature Limits

TL and TU are the lower and upper temperature limits where the
quadratic formula is valid.

TL: 0 cel -

TU: 2200 cel -

Value Limits

TML and TMU are the constant themal modffier values outside the
interval[TL, TU].

I¥ Auto calculate TML, TMU

{+ Expression " Quadratic

Expression
Temperature-Dependent Thermal Conductivity:
P(Temp) = Pref [Modifier]

Reference Thermal Conductivity:
Pref = 205

Parameters

Modifier:  [if(Temp > 2200cel, 14.95100476, f(Temp < Ocel, 0.97475676, 1+
0.0012 " (Temp - (22cel)) + 2.35e-06 * pow { (Temp - (22cel)) , 2)))

[~ Use temperature dependent dataset -

oK Cancel

PTEME, 1,0
BTEME, 2,20

PTEME, 3, 40

PTEMF, 4, 60

PTEMF, 5,80

PTEME, €, 100
PTEMF, 7,120
PTEME, 8, 140
PTEMFE, 9, 160
PTEMF, 10,180
BTEMP, 11,200
PTEMP, 12,300
PTEMF, 13, 400
PTEMF, 14,500
PTEMF, 15, 600
FTEME, 16,700
PTEME, 17
BTEME, 13,900
PTEMF, 19,1000

BETEME

PDATA, KXX, 1, ,199.
PDATA,KXX, 1, ,233.
PDATA,EXX, 1, ,367.
PDATA,KXX, 1, ,914.

5099598,209 7438,215.0554¢
3500638,24 6078,25€.0951118,
.5337358,510.8724558,597. 0101758, 6
!Womt-1 Ct-1

.9161518,227

. 6826158,

o
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Maxwell 2D — Thermal EM Loss Coupling

23

L.

Temperature
[cel]

53.4225
51.3277
49,2328
47.1380

45.0432

42 9483
40.8535
387687
36.6630
34 5680
32.4742
30,3793
28.2845
261897

24,0948

22 0000

Temperature

[cell

529882
50.9223
48.8564
48.7905

447246
426588
40.5929
38.5270
36.4611
34.3953
323294
30.2635
28.1976
281317
24,0859
22.0000

Maxwell 2D Geometry

X

Maxwell 3D Coupling

X

Maxwell 2D Coupling

CONSULTANTS
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Mechanical Structural - Pressure/Force Excitations

e Force Excitation . | B
- Face and Object assighnment - -
- Uniform and Non-uniform Force options | o m— I *
* Uniform (face): X, Y, Z components o :Z ::::: j
* Non-uniform via Setup Link to HFSS/Maxwell m P B
* Pressure Excitation

- Face assignment

- Normal To or Component options '
* Normal To: Magnitude
* Component: X, Y, Zcomponents

- Support curved faces

Assembly under 1N vertical force

CONSULTANTS
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Structural - Displacement Excitation

* Displacement Excitation
- Assignment: Faces and Edges
- Normal To (faces)
* Magnitude
- Components (faces and edges)

* X, Y, Zcomponents
* Each component can be fixed magnitude or free

PCB Assembly with Y, Z displacements along edge

25

Mame Displacemen t2

Defined By {* Normal To
" Components

Displacement

Magnitude 0.5 mm -

Use Defaults
0K Cancel

Name Displacement1
Displacemen t
Coordinate system Global b
¥ Component [V Free | 1 [mm =]
¥ component [V Free | 1 |mm J
Z Component [ Free | 1 |mm j
Use Defaults
Ok C |

CONSULTANTS




Thermal Stress Analysis - Link to Mechanical Thermal

e Coupled Thermal Stress Analysis
- Linked to Thermal design
* Thermal condition excitation
- Temperatures imported for objects
* System Coupling mapper
- Temperature field plots

26

Temperature

[cel]

532721
51.9407
50.6092
482777

479483
46.6148
452834
439519
428204

412850

399575
38.6260
372948

359631

3486316

33.3002

Temperature
[cel]

542652
528713
514733
50.0754

486775

472795
458816
44 4837
43.0857
416878
402899
38.8919

37.4840

36.0961

346981

333002

Thermal

= b i Gar
.\\\ o ¥

Structural

o
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EM Force — Structural Coupling

* Coupled EM Force - Structural Analysis
Linked to Maxwell 3D

* Surface and Volume assignment

Linked to HFSS

* Surface assignment

Forcel

Assignment: Faces and Objects
Coordinate system |Global -

_ _ . % Component [1 [newton ~|
1-way coupling support - I
[newton B3|

2 Component E

1 Non-Uniform

Setup Lirk...

Use Defaults

General I\J’anable Mapping |

Product IEIectronlcs Desktop -

Source Project: [ Use This Project

Save source path relative bo:
" The project directary of selected praduct
1% This project

ITh\s Project” - busbars2 _I

Source Design I Maxwell3DDesign 1

L L4

Source Solution: ISe1up1 : LastAdaptive

I~ Simulate source design as needed

I Preserve source design solution

Note: In extractor mede, source project will be saved upon exit.

0K Cancel
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44128e-5
3.5303e-5
2.6477e-5
1.7651e-5

8.8257e-6
0 Min

05 1 (mm)

[ 3
0.0006 (rm) L, z
[

0.0003

AEDT

ISE«‘
=

Workbench

o
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Automated Slider-bar Meshing — Mechanical Thermal [Beta]

e Automated refinement based on slider position

ts

jec

ide and on surfaces of all ob

ins

Inement

based ref

Length-
Ref

t tailored to curvilinear and rectilinear geometries
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T
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2022 R1 Auto refinement

ict the need for user-defined mesh operations

2021 R2 (All slider positions)

 Improved solution accuracy

* Restr
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Automated Slider-bar Meshing — Mechanical Thermal [Beta]

‘v‘ oy g }\'VIAV}""
e BN WY ~uﬂ"«ﬂ'{5§'ﬂ&g@’§
‘1\ 2021 R2 (Count: 2k) §§‘§5ﬂ1‘ \
' \%gr 2022 R1 (Count 11k)
R g

2021 R2 (Count: 13k) 2022 R1 (Count 14k)

o
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Fields Summary

* User-friendly report calculation capability
- Supports all Fields Calculator variables
- Boundary and Object selection
- Surface and Volume calculations
- Min, Max, Mean, Standard Deviation, Total™
- Multi-select and multiple calculations
- Export to CSV format

Entity Type: * Boundary  Object

*+ Suface  Yolume

Geomety Type:

30

Irpuits
Solution: |Setup1 : Solution j
Diesign Yariation: | Maminal j

Calculations:

| Area Setup...

|Entit_l,l Type | Geomety Tupe Entity Quantity | Side |N0rmal| Iin | LN | Mean | Stdew
Convectionl Temperature[C] D efault 872397 |91.2407 | B8.6248 0974567 0.0117:
Boxl Temperature[C]

Boundary Surface
Object Surface

Wolume:
Object Surface

Boxl

Delete
3.4366 Clear &ll

Cancel

Apply and Export....

" Total and Heat Flow Rate available for Objects, but not boundaries

o
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lcepak 2022 R1 Highlights

Reduced Order Modeling (ROM)
- Redhawk CTM 2-Way & New Delphi Network Creation

Blower Modeling

ECAD Import - Wirebond & IDX

Maxwell 2D — Icepak EM Loss Coupling

Streamlines into and out of a Centrifugal
CAD Blower cooling a PCB assembly

B I EE 0 BT B S B B2
EH B B i B T T ) R I O
€ T Ei EES S RO B BT B EE
R 3 B B 0 0T B 00 T8 T B

* Mesher Enhancements — 2.5D Improvements

* User Experience
- Streamlines & Validation Enhancements

- Improved Error messaging & troubleshooting

* Migration
- Improve speed of TZR conversion
- Network Schematic enhancements

- Toolkit enhancements

*  PCB, Package parameterization

CONSULTANTS
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Mechanical 2022 R1 Highlights

* Coupling
- Maxwell 2D — Thermal EM Loss Coupling
* Materials
- General expression support for temperature-dependence
* Structural - Beta
- Boundaries l"’l
* Displacement i
* Pressure/Force o
- Coupling oo
* Mechanical Thermal-Structural Link -3322
* EM Force — Structural Coupling oz195
* Meshing - Beta IE::::Z
- Thermal Slider bar Meshing o
* Reporting

- Fields Summary

o
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el TEGRE D

M & iHHEFE : ansyssupport@cadit.com.cn
4 AFIMIE : http://www.cadit.com.cn

CONSULTANTS




