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Electronics — More Than You Might Think

* HFSS

* Q3D

* Slwave

* Maxwell

* Circuit

* EMC Plus

* Charge Plus
* RaptorX
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HFSS — More Than Meets the Eye

* There is more power in an HFSS license than ever

- In the beginning....
* There was FEM
* One Ul

- Now?
* FEM (Differential Form)
* |E (Integral Form)
* SBR+ (Asymptotic)
* FETD/DGTD (Time Domain)
* Hybrid (FEBI)
* Two Uls - MCAD Ul / ECAD Ul
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Unlocking Potential —
Flexing
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Rigid flex PCB workflow

* ECAD-centric workflow for Flex PCB \ ZONE 2

* Specialized Flex PCB Meshing .
o
* Easily assign zones (Multizone) 5 =[S §Q?k
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. . = =8B ;
* Define bend angle and radius <
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Rigid flex PCB workflow




Limit Breaking — Mesh
Fusion
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HFSS Mesh Fusion: No Limits

* New Beta Feature in HFSS 2021 R1

— Fusion of powerful meshing and solving technologies

e Mesh Fusion Features:

- Independent mesh regions
* Optimal mesh algorithm and scale for each region

* Concurrent (i.e., parallel) region by region meshing
* Faster initial mesh generation

— Improved reliability for multi-scale assembly designs
* e.g., Antenna on platform, package on PCB, IC on package

* A Major Breakthrough in FEM Solver Technology

- Uncompromised and accurate: Fully coupled fields across
region interfaces!

— Solver delivers the true HFSS Gold-standard Accuracy




HFSS Mesh Fusion: No Limits

e Simulate Complete Electromagnetic Systems

Chassis EMI

Fully-Coupled, Full-wave
Electromagnetic Matrix

From Chip to
Antenna
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HFSS Mesh Fusion I
ntenna System Performance

Chip/Package/Board: System Performance Touch Panel System EMI
. 300um touch panel
\ SAMSUNG

Ansys YouTube Video: HFSS Mesh Fusion Technology [Overview]

Ansys Blog: From Chips to Ships, Solve Them All With HFSS

Pittsburgh Business Times: Ansys Debuts New Simulation Technology

EE Journal (Fish Fry Podcast): A Mesh by Any Other Name Just Isn’t the Same: Breaking Rules and Making the Impossible Possible with Ansys
HFSS Mesh Fusion

EE Journal: Ansys Launches HFSS Mesh Fusion, Redefines Product Development by Enabling Design of Entire Systems
HPC Wire: Ansys Launches HFSS Mesh Fusion

Digital Engineering: Ansys Launches HFSS Mesh Fusion

PCBDesign007: Ansys Launches HFSS Mesh Fusion, Redefines Product Development by Enabling Design of Entire Systems
New Electronics: Ansys’ HFSS Mesh Fusion Enables the Design of Entire Systems

CAO: Ansys launches HFSS Mesh Fusion and Reinvents Product Development By Enabling Full System Simulation
Semiconductor Engineering: Week in Review: Auto, Security, Pervasive Computing

SemiWiki: System-level Electromagnetic Coupling Analysis is how possible, and necessary

EDACafé: EDACafe Bunker Broadcast: Matt Commens, Lead Product Manager for HFSS

AUTOCAD & Inventor Magazine: Electromagnetic Simulation: Calculate Complex Interactions
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https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DTK2kJQBkoI8&data=04%7C01%7CSteve.Rousselle%40ansys.com%7C006b19c107a8477b8af208d8e7c10287%7C34c6ce6715b84eff80e952da8be89706%7C0%7C0%7C637514163455488548%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=jsr7YhRZIGGnP11wXL4GiUduOquCH03U6PeNKMvmgXE%3D&reserved=0
https://www.ansys.com/blog/from-chips-to-ships-hfss
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.bizjournals.com%2Fpittsburgh%2Fnews%2F2021%2F01%2F21%2Fansys-debuts-new-technology.html&data=04%7C01%7CSteve.Rousselle%40ansys.com%7C006b19c107a8477b8af208d8e7c10287%7C34c6ce6715b84eff80e952da8be89706%7C0%7C0%7C637514163455498538%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=o3QmH1lxIu5p4hqgTeNIuioBFIOXcujouBAgnVdqZYk%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.eejournal.com%2Ffish_fry%2Fa-mesh-by-any-other-name-just-isnt-the-same%2F&data=04%7C01%7CSteve.Rousselle%40ansys.com%7C006b19c107a8477b8af208d8e7c10287%7C34c6ce6715b84eff80e952da8be89706%7C0%7C0%7C637514163455508533%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=PV7lF4uT7%2BdUCbstu6pZOYnqFltSUHI0%2BaNdEvzswBY%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.eejournal.com%2Ffish_fry%2Fa-mesh-by-any-other-name-just-isnt-the-same%2F&data=04%7C01%7CSteve.Rousselle%40ansys.com%7C006b19c107a8477b8af208d8e7c10287%7C34c6ce6715b84eff80e952da8be89706%7C0%7C0%7C637514163455508533%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=PV7lF4uT7%2BdUCbstu6pZOYnqFltSUHI0%2BaNdEvzswBY%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.eejournal.com%2Findustry_news%2Fansys-launches-hfss-mesh-fusion-redefines-product-development-by-enabling-design-of-entire-systems%2F&data=04%7C01%7CSteve.Rousselle%40ansys.com%7C006b19c107a8477b8af208d8e7c10287%7C34c6ce6715b84eff80e952da8be89706%7C0%7C0%7C637514163455508533%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=aBt89da8OmFVG2rejwTSYNMpfvKjSMDMYIqM64Qj4qc%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.hpcwire.com%2Foff-the-wire%2Fansys-launches-hfss-mesh-fusion%2F&data=04%7C01%7CSteve.Rousselle%40ansys.com%7C006b19c107a8477b8af208d8e7c10287%7C34c6ce6715b84eff80e952da8be89706%7C0%7C0%7C637514163455518531%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=PdBI6yAEkqRF398cCg37cXRLJ8PVLCSImuwhynt6m4g%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.digitalengineering247.com%2Farticle%2Fansys-launches-hfss-mesh-fusion&data=04%7C01%7CSteve.Rousselle%40ansys.com%7C006b19c107a8477b8af208d8e7c10287%7C34c6ce6715b84eff80e952da8be89706%7C0%7C0%7C637514163455528523%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=mBiCUhFBPD%2Bze0dJOoiXzUgYeOO7iDmJpXrnkuDuzRE%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=http%3A%2F%2Fdesign.iconnect007.com%2Findex.php%2Farticle%2F126103%2Fansys-launches-hfss-mesh-fusion-redefines-product-development-by-enabling-design-of-entire-systems%2F126106%2F%3Fskin%3Ddesign&data=04%7C01%7CSteve.Rousselle%40ansys.com%7C006b19c107a8477b8af208d8e7c10287%7C34c6ce6715b84eff80e952da8be89706%7C0%7C0%7C637514163455528523%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=3VvFyTpNDKUvF7GBeGhlBwDYqvGNvIqXXWnczEGlyvo%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.newelectronics.co.uk%2Felectronics-news%2Fansys-hfss-mesh-fusion-enables-the-design-of-entire-systems%2F233873%2F&data=04%7C01%7CSteve.Rousselle%40ansys.com%7C006b19c107a8477b8af208d8e7c10287%7C34c6ce6715b84eff80e952da8be89706%7C0%7C0%7C637514163455538516%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=snIVUH8kzJH8M%2F4mJxlyT34e39449Vnu%2Fxb5qalxObM%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.cao.fr%2Frubrique-toutes%2Factu%2F9216%2FAnsys-lance-HFSS-Mesh-Fusion-et-reinvente-le-developpement-de-produits-en-permettant-la-simulation-de-systemes-complets.html&data=04%7C01%7CSteve.Rousselle%40ansys.com%7C006b19c107a8477b8af208d8e7c10287%7C34c6ce6715b84eff80e952da8be89706%7C0%7C0%7C637514163455538516%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=7QGhIHnXMueTwN13ecS1ou%2FahdISJ4crSgQGAaL9nBc%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fsemiengineering.com%2Fweek-in-review-auto-security-pervasive-computing-51%2F&data=04%7C01%7CSteve.Rousselle%40ansys.com%7C006b19c107a8477b8af208d8e7c10287%7C34c6ce6715b84eff80e952da8be89706%7C0%7C0%7C637514163455548507%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=yskefFmPMNitcs1Ok6OqRtkcXpzOod%2FOTXPkbydQVUY%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fsemiwiki.com%2Feda%2Fansys-inc%2F295283-system-level-electromagnetic-coupling-analysis-is-now-possible-and-necessary%2F&data=04%7C01%7CSteve.Rousselle%40ansys.com%7C006b19c107a8477b8af208d8e7c10287%7C34c6ce6715b84eff80e952da8be89706%7C0%7C0%7C637514163455558504%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=H%2B7iE6pA28gbvzcbgDGz%2BC8xWNpYzCLR7S9RabLOXlg%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.edacafe.com%2Fvideo%2FANSYS-Matt-Commens-Lead-Product-Manager-HFSS%2F1379774%2Fmedia.html&data=04%7C01%7CSteve.Rousselle%40ansys.com%7C006b19c107a8477b8af208d8e7c10287%7C34c6ce6715b84eff80e952da8be89706%7C0%7C0%7C637514163455558504%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=JKuawOIzh%2BtB%2FSUsWtUULGl26vARlYyPPL0weNoSdDU%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.autocad-magazin.de%2Felektromagnetische-simulation-komplexe-wechselwirkungen-berechnen%2F&data=04%7C01%7CSteve.Rousselle%40ansys.com%7C006b19c107a8477b8af208d8e7c10287%7C34c6ce6715b84eff80e952da8be89706%7C0%7C0%7C637514163455568497%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=aoqI2iARnOqWAuOq4vMTLwqVcOwa0Bfh8Ai8Zv7jfvw%3D&reserved=0

Advanced EMI — Handling
Cables
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Cable Import
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Results — E-Field Emissions

Electric Field [Marmal] - # plane
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Electrostatic Discharge —
Solving the Real Physics
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Arc Formation in HV Systems

2000

1500

Electric Current - Current3
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Contact ESD and 54A pulse leads to secondary arc.
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What about the really
small?
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Utilizing HFSS at the IC Scale

°*5mm x 5mm

* Solved at 5 GHz

* 704 Cores

* 2.6 TB of RAM

* 23.5 Million Tetrahedra

. * 93 Million Unknowns




How?!

HFSS 3DLayout



|IC Desigh Mode

- Hierarchical/cell-based navigation and e

- Simulation Setups and options

* Integrated end-point for GDS import

Integrated ECADXplorer functionality for higher-capacity IC editor

End-to-end workflow for IC-scale designs: ports, mesh feedback, post-processing,...

Specialized 3D Layout “IC Design Mode”

|C focused functionality and scope
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Closing Remarks
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Ansys Electronics — Solving More Than Ever

* In the past 5 years, Ansys has rapidly expanded capabilities that we had previously not
addressed

* Talk with your local AE resource regularly to see if there are capabilities that Ansys
possesses that previously had not been the case



Thank you!
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