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Outline - Introduction - HFSS 3D Layout Getting Started

* ANSYS Introduction
- Multiple Disciplines and Multiphysics Simulation Software
- ANSYS is a Publicly Traded Company with Stock Symbol ANSS
- Worldwide Headquarters in Canonsburg, PA USA
- Www.ansys.com

e AEDT Introduction - ANSYS Electronic Desktop
- Common Graphical User Interface for Multiple Products
- Common File Extension *.aedt and *.aedtz for Zip Archive
- Multiple Projects and Different Simulators Can Be Open

e HFSS 3D Simulations
- HFSS Offers Two Different Approaches and GUI Feature Sets:
* HFSS FA3D - Fully Arbitrary 3D (also called MCAD)
e HFSS 3D Layout - 3D FEM in Layered Structures - This course
- Benefits to using HFSS 3D Layout
e Simulation with Layers, Nets, Components, and Padstacks
* Multiple Solvers Available
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HFSS in ANSYS Electronics Desktop (AEDT) with Many Design Types

* The ANSYS Electronic Desktop is a graphical user interface (GUI) common to many electronic simulation tools.

AMNSYS Electronics Desktop - via_gsg [Read-Only] - ViaModel - 3D Modeler — O X
File Edit View Project Draw Modeler Q3D Extractor Tools Window Help

: = = ﬁ » E‘gSave Archive g Cut  *¥) Undo § @ @ E;Update Definitions @Projec‘c Variables H
| A 1= S i ==
| “_/ “_‘ [2 Restore Archive 53 Copy (* Redo i Remove Unused Definitions IC Datasets.
Mew Open  Open Save  Save Close HF55 Q3D Circuit Maxwell Simplorer E‘E’ General  Help ANSYS

Examples As EH Edit Definitions = Event Callbacks Options - -

-
14 Paste X Delete - - - -

Desktop View Draw Model Simulation Results Automation 0 A H FSS .
runs in
Project Manager T x

E!-- example_DC_cond
7§ MaxwellDesign1 (DCConduction)
-2 Definitions

Component Li.. &

i | AEDT. An HFSS
"""" T project file

jf-apee  Simulation Types Available within AEDT extension is

-4 Matching_Network

S — HFSS fully arbitrary 3D FEM *.aedt.
— HFSS 3D Layout
— Maxwell 3D/2D

— Q3D/Q2D Extractor

< . . . .
— - — Circuit Simulation

Name [Val.| U [Evalusted V.| - These appear as design types within the Project Manager.
viarad 02 'mm | 02mm Desigl

padrad 06 'mm  06mm Desi;

< > < >
Variables | Con’m_ml_
Ready i Showb5Messages | — ShowProgress

Y \NnSyYS

©2021 ANSYS, Inc.



HFSS in ANSYS Electronics Desktop (AEDT) - 3 Interfaces

HFSS 3D Layout is sometimes referred to as ECAD for electronic computer aided design.

The HFSS design type is sometimes referred to as MCAD for mechanical CAD, referring to the
fully arbitrary 3D (FA3D) geometry modeler.

ANSYS Electronics Desktop

. - O X
File Edit View Project Tools Window Help 3 BaSIc Interfaces = 1 DESktop
! = = i Save Archive Cut Al L Lo L | ) B/ edit Definitions ~ Project Variables H o A
J g A |3 Restore Archive Copy Reda B (& b4 Lo |_ Datasets
New Open Open Save Save Close — i HFSS Q3D Circuit Maxwell Simplorer General  Help ANSYS
Examples - S - - - - Options -
Desktop View Simulation Automation (7] ' %0

Project Manager

3D Modeler, 3D Layout, and Circuit: ‘
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3D Modeler

L

3D Layout
— :

» different GUI features 3D Layou:c
* Different design types
These can all operate simultaneously (/};e
— within one project. This course covers S G
HFSS 3D Layout for Printed Circuit Boards. c"/}

o
Schematic
Yone - DC_IV_Test - Senema o |

] =0

=y )

T’Dc: =

Ce ?;

by




HFSS Product Umbrella - Design Types and Solution Types

* HFSS Design Types illustrate HFSS as an umbrella product...including and containing a wide variety of solvers from the
traditional finite element analysis (FEM) , to transient, to Shooting Bouncing Ray in SBR+.

@ ANSYS Electronics Desktop - Project o e e
File Edit View Project Tools Window Help | }
N ~ ~ " - |
- ) Save Archive L
. A H H ERestGreArchive I # @ AEDT hOStS Several ANSYS :
New Open Open Save Save Close % Deletel HFS5 Q3D Circuit lcepak Maxwell Simplorer SImUIatlon prOd ucts. |
Examples As | - - - -
I I
_____________________________ o
(- - - - T - === -\l ( _____________________________ \
| H FSS Offe rs tWO | Solution Type: Project1 - HFSSDesign1 x |
2?8 B pe ' ' i
| Design Types. ' | | SoluionTypes HFSS Design Type :
Bhkid : I —_— R offers several |
v v v I - oda Igenmode .
: @ HESS I | ( Terminal (~ Characteristic Mode SOIUtIOn Types. :
I @ HFSS3D Layout : | ¢ Transient " SBR+ |
I
l\ ____________________ / N e e e e e e e e . — — — — _,,



What is HFSS 3D Layout?

= 3D Finite Element Simulation of Layered Structures

* HFSS 3D Layout structures geometry in terms of layers that are common in electronic computer aided design (ECAD)
including printed circuit board (PCB) layout and RF/microwave circuits.

* HFSS 3D Layout 3D meshing and FEM simulation are the same as HFSS fully arbitrary 3D (FA3D) geometry (MCAD)
simulation.

= HFSS 3D Layout Offers Printed Circuit Board Features

* Layer Stackup

* Nets & Via Padstacks

* Components and Component libraries
* 2D drawingin a 3D layout editor

= HFSS 3D Layout Has Multiple Ports and Solvers

* HFSS 3D Layout has circuit ports in addition to wave and lumped ports.
* HFSS 3D Layout offers the Slwave solver and planar EM solver.
* Nexxim time domain circuit simulation is available within 3D Layout.

= HFSS 3D Layout is a Design Type in HFSS

* HFSS 3D Layout has its own design type within the HFSS product umbrella.
* HFSS 3D Layout projects share the *.aedt file extension within the ANSYS Electronic Desktop.
* HFSS 3D Layout designs need to be shared in .aedtz format in order to include associated .aedb directory.
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HFSS 3D: Arbitrary 3D Modeler - Mechanical CAD (MCAD)

HFSS 3D MCAD has the
most general geometry
with the fully arbitrary
3D (FA3D) Modeler.

B File Edit View

L

Save

¥) Undo
N

Setup

4 Paste

View Draw

Desktop

Project Manager

é 3D Components

r@ Model

- Boundaries

E1E Excitations
A portl

& Hybrid Regions

HFSS Design Type is
not covered in this 3D
Layout course.

You can always tell an
HFSS design type by
the Model Tree
between the Project
Manager and the
Modeler.

Maodel
LI =i Model

B8 Mesh Operations E S PMLGroup1 VZ.1
Dﬁ;aéiijpl oo -8 PMLGroup1_Z_1
-{ Optimetrics g E" Vacuf.lm
E-EE] Results © #-4F air_box
- Radiation Pattern 1 2 B El Sheets
E-§ 3D Polar Plat 1 253 Wave Port
B[ Port Field Display -lC)J &= port
I:—:I% Field Overlays ) . Import
= E Feld 6’ -1z, Coordinate Systems
e Mag_EL — =48 Planes
-5 Radiation o o B Lists

@ AMNSYS Electronics Desktop - pyramidal_horn - HFSSDesign1 - 3D Modeler - SOLVED - [pyramidal_horn - HFSSDesign1 - Modeler]
Project Draw Modeler HFSS Tools Window Help

ﬂo EE Active: Local - EOI ™ . |
— @ J @. EE EEAnalysis Config = == ==

Optimetrics  Validate Analyze HPC Scheduler Submit Monitor
- All Options
Simulation Results Automation

oN

Fully Parametric 3-Dimensional

-8 PMLGroup!_XYZ_1
-4 PMLGroup1_XZ_1

3D Modeler
Tree

MNothing is selected

il Show1Messages I'— Show Progress H
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HFSS 3D Layout Editor

* HFSS 3D Layout is the
subject of this course.

* There is an HFSS 3D Layout
design type. The Layers and
Nets functionality is
available in HFSS 3D Layout.

* The geometry is based
around a 2D layout view and
a stackup.

3-Dimensional Electrical CAD (ECAD) - Fully Parametric

AMSYS Electronics Desktop - PCB_Pkg_Merge [Read-Only] - board - Layout - [PCB_Pkg_Merge - board - Layout] — O x
B File Edit View Project Draw Layout HFSS 3D Layout Tools Window Help - 8 x
| I b Cut Undo E] ¥ board b Q + QFH All H he 9 % o— | |5 ? O Unite ﬁ.ﬂ' ;|lv @,’ :%H =] L Half Grid ~ ~ @ List
Copy Redc a [CTIExTENTS - e @l FitSelected | @) -~ | 10 =E= f L | K Subtract I.,'ﬁ' D‘,:I & i XY Plane 5 Pin Groups
Save Paste Delete | [ = Zoim »- EFHE o A fais) :‘ [® Intersect - D’D Es, ™ & 90deg F_x::nisév % Layout Settings
Desktop View Layout Simulation Results Automation 0 A
Project Manager ‘ (‘__b) \ Mets & X Layers r X
=1 PcB_Pkg_Merge N
=& board o W Classification -
B Cromsements @5 mowedE
[].. Ut: pkg. (Y0} <Power/Ground> C UNNAMED 0 BRIV VIV
Boundaries O C UNNAMED. 1 R FFFFF
2815 Exmtat?nns [ - ToP BEFFFFR
4§ Analysis © " UNNAMED_ 3 [ E[v[v [« [v ]+
- Design Verification E  GND-2 EEVFVFV
{3 optimetrics +— C UNNAMED_5 EE P M [P [P [
M Results 8} Nets - si53 OEFFFFF
- Field Overlays (] Regular Expr C UNNAMED. 7 IRV
[r. Far Fields 6 NONET>  Botiom ORFVFFV
-2 Notes —
DGND
=-d pkg Q. DIE 251 PCIE_REFCLKP -
-1 Definitions -  Measures (m BES
1 € DIE.252 PCIE_REFCLKN
Portl (" Rats ax
° (" Errors ax
Properties Porz " symbols ax
UNMNAMED_4_RESISTOR_I431_ENDE ® EXTENTS ox
Name [Val.| Unit [Evaluated UNNAMED_4_RESISTOR_I482_ENDB
CosimDefinition
CoSimulator Def.
Layers
Window
< >
Param Defaults | General Nets | Differential Layers
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HESS 3D Layout Editor

HFSS 3D Layout Integration

= Native Layout Editor for 3D HFSS simulations
* Mentor, Zuken, Altium, DXF, GDSII

HFSS Setup 1 [e3]

General | Options | Advanced | Advanced Meshing | Solver| DGR | Defautts |

Setup Name HFSS Setup 1

[+ Enabled
Solution Frequency: 3 GHz

Adaptive Solutions

——

Maximum Delta S 0.02

Maximum Number of Passes:

[~ Save currents for last adaptive pass

Layout Generated
in ECAD System

HFSS Circuit Port

Use Defaults ‘

HFSS Setup = |

OK Cancel

Advanced >> |

Synopsys

Zuken

Mentor Graphics
Altium

&

] Edit Layers - diffViaNominal

Stackup Layer

Display Stackup
® Stackup layers [ Laminate mode

Stackup Editor

. . (" Non-stackup layers Units: [rm -
Native Layout Editor © Al
g [ &g m|[e]e=] Name Type Material Thickness | Etch | Pough | Solver | Lower Upper Transparency | »
v ¥ ¥ Topl signal copper 0.0171453mrm [T 22231383mm  2.2402836mm 0
r “ ¥ ¥ ¥ ¥ ¥ Dilectic1 diglectic  FR4_epoxy | 0.1111253mm [T 2nemdmm  22231383mm 0 =
r V I ¥ ¥ ¥ GNDOL2 signal copper 0.0171453mm r r [ 2112013mm  21291583mm 0
HFSS 3D r [ v [ I I [v Dieleciic_2 dielectic  FR4_epoxy | 0.1695453mm r 1.9424677mm 211200 3mm [1]
r [« 2 [« I 2 v Inner_Layer_1_L3 signal copper 0.0171453mm r r r 1.9424677mm  1.959613mm 0
. H FSS r [ v [ I I [v Dieleciic_3 dielectic  FR4_epoxy  0.1619253mm r 1.7805424rmm  1.9424677mm 0
Layout Ed'tor r~ F F  F  F ¥ GND2l4 signal copper 0.0171453mm r r [~ 17805424mm  1.7976877mm |0
r [ v [ I3 2 [v  Dielectic_4 diglectic  FR4_epaxy  |0.1695453mm r 16109971 mm  1.7805424mm 0
So Ive r r [v [ [v v v v Inner_Layer 2_L5 signal copper 0.0171453mm [~ [~ [ 1610997 rmm  16281424mm 0 -
Layer Edit selscted

“igibility Attributes Analysis
_ beetabove. ||| ame
& r
Inserthel :
nsert below. Type: - a =
-

rd
3 Pa rty LaVOUt _meme || e om r e
re ré

Translation

=

Selectal - = e T A
Thickness r o

Top bottarn:

ALinks for EDA

Total height: 2.2402836mm
‘ | cise
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HFSS 3D Layout is a Design Type within the HFSS Product

| (— _ _
g @ HFSS offers two I | Solution Type: Project1 - HFSSDesign’ X HFSS 3D Layout
DeSIgn Types' : I Solution Types S|mUIat|On
HF ircui
vSS QiD ClriU” I : " Modal (" Eigenmode Corresponds to
@ HFSS HFSS 3D LBYOUt IS an I I (@ Terminal (— Characteristic Mode the HFSS Terminal
@ Hrss3D Layout | HFSS Design Type. : : C Transien & EERE Solution Type.
N e o e o o — — — — — — j N e e e e e e e e e e e o — — — — — ———————— — =
SR
= ssn>
(28] Circuit Elements o
--[&f] Boundaries -
H FSS 3D &3] Excitations :
@ A-MI-RXD1_30_SQFP28X28_208_U1 O
LaVOUt @) A-MI-RXD1_65_SQFF20X20_144_U7 ol
@ A-MI-RXD2_32_SQFP28X28_208_U1 2=
pOFtS have @) A-MI-RXDZ_66_SQFF20X20_144_U7 §§
terminals @ A-MIFRXD3_33_SQFP28X28_208_U1 e —
) - @ A-MI-RXD3_67_SQFP20X20_144_U7 ol
=i Analysis §§ —
% Cosim Options (HFSS) e
E|__| SYZ Sweep 1 e
foluy SYZ Sweep 1 §§
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HFSS 3D Layout Editor - 3D View of Layered 3D Geometry

= The HFSS 3D Layout Design Type, within the
HFSS product, simulates 3D geometries, using 3D
meshing.

= The Layout Editor, in HFSS 3D Layout, represents
simulation model geometry in terms of layers
that are defined in a stackup.

= Arbitrary geometry shapes are available in

horizontal layers.

B |
o T

- <

| El | = | o | il | & | o | T | Mame . Type | baterial Thickness | This is the Layer
— [+ [+ [v [+ [+ [+ Top_Li signal copper 0.0171453mm
[v [+ [+ [v [+ [+ [+ Dielectic_1 dielectric FR4_epoxy 0.1111253mm StaCkup where
- 2 2 2 2 2 v  GND_1_L2 signal copper 0.0171453mm the layer
[v [v [v [v [v [v [¢  Dielectic_2 dielectric FR4_epoxy 0.16595453mm transparencies,
[v [+ [+ [v [+ [+ [¢  Inner_Layer 1_L3 signal copper 0.0171453mm material
[v [v [v [v [v [v [+ Dielectic_3 dielectric FRA_epoxy 0.1619253mm thickness, and
[v [+ [+ [v [+ [+ [+ GMD_2_L4 signal copper 0.0171453mm other properties
[v [v [v [v [v [v [+ Dielectic_4 dielectric FRA_epoxy 0.1695453mm
Iy a a Iy a a M amer Lo 2 1TE leimmal lemmimar 11171 AR T are Set

— \nsys
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HFSS 3D Layout Nets

The HFSS 3D Layout Design Type has the notion of Nets, signal paths
along a connection of several geometric shapes.

— Classification

<Power/Ground>

= There is a Nets window available in HFSS 3D Layout.

= The naming of Nets is important to the automated functioning of
Padstacks.

=  For particular net names within long lists, searches may be done in
the Regular Expr blank.

—Mets

Regular Expr: I

<NO-NET=
Ground
Port1:T2
Portl: T4
Port2:T1
Port2: T3
SigN

SigP

= Searches for specific net names, within long lists, may be done in the
Regular Expr blank.

The Help document An Introduction to HFSS section
titled Getting Started with ANSYS Electronics Desktop
has a section Working with the Nets Window with
additional information.

Mets | Diterential |
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HFSS 3D Layout Via Padstacks and Antipad Approaches

The pads and antipads on
the left were made with
automated and
parameterized padstacks
assigned to vias in HFSS 3D
Layout. The ground planes
are rectangles.

The antipads on the right
were made with holes in
the ground plane
rectangles, either by
Boolean subtraction or by
voids or by negative
geometries.
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HFSS 3D Layout Components

= HFSS 3D Layout includes layout components, which consist of
groups of pins and an outline which appears in layouts.

= Components can have ports attached and properties set (e.g.
orientation and solder ball specification). See picture on far
right.

= Components correspond to shapes and definitions that may be
imported from ECAD layout software.

component =—p . ¢ TL3342F1600G/TR
EI - SW10B (4p|ns]

instance = | y SNDJ

(reference designator)

; SW‘IDB%-[RESETBMCU]
pin o SW10S (4 pins)

/ B SW11S (4 pins)
net - # TL3342F160QG/TR__DNP_
=% SW11B (4 pins)

o= SWT1B-1[GND]

= SW11B-2[ GND ]

.= SW11B-3[ CPU_ONOFF]
.= SW11B-4 [ CPU_ONOFF ]
- ¢ UDE_CORP_26-21024JA13-1
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Regular Expr:

-+ Resistor
|_:_|----\f Inductor
- ¢ 0.60uH,_XAL4020-601ME
----(‘ TuH_LPS40138-102
¢ 2.2uH._coilcraft_MSSE131-222
¢ 22uH_LPS4018-222
¢ 3.3uH._MSS1260-332ML
----(‘ BLM18KG121
E- ¢ Boumnes_SRF2012-900Y_or_e
- % Capacitor
E-¥ IC
- A TAAUPTITY7IGW
- B 93C66__DNP_
BT APXE03-44-SAG-7_or_RT981{
B PYBETT2E
- A Everest ESE328E
-ZE FANS3E40UCK
B FT24C512AUTR-T
-8 GLB52GC-MNG
A IMXEQ_-_PCIMXEQ5EVTI10AL
6% U100 (624 pins)
' KSZ9021RN
A LMR10510YSD
- & LMR10520YSDE
B MMAFARE|
-2 MMPFO100MPAER
B9 U200 (57 pins)
-2 MP34DT01_DNP_
E!----I_C MT41J128M16JT-125:K
&% U12F (96 pins)
' M¥25L512EMI-10G
-2 NCP30208
' NSIWAY_NS4890B
' NTMFS4841NT1G

' NTMFS4935NT1G
. F~ RTATNR
< >

[
.

B | Component Model

Compaonent Info

Part MNarne: |iMXBO_—_PCIMXBO5EW1 0AD
Part Type: |IC

RefDes: |U1 i

Ma. Pins: |524

Die Properies

Type:

Orientation: |Chip clown ﬂ
Height: |IJ

Solder Ball Properties

Shape: |Q/Iinder ﬂ
Diameter: |D.2?mm

Mid Diameter: |0.26939546mm

Height: [0.27mm

haterial: | solder

Fort Propetties

Reference Offset: |D

Feference Size: [v Auto
* |D
' |D

Ok | Cancel ‘

Components JU

Right-click on a component
and select Model.



Components Libraries

. . Component Libraries I x Component Libraries o x
= Library components can have models (from a variety of " "
sources - see picture to right), footprints, and schematic gg Li,‘;‘f’;ﬁiiemwsed . Filter
S mbols ______ P 806 ohm,_1_ |sys|ib,‘Nexxim Circuit Elements/Models ﬂ
y : Z :.EBEF'INPD Groups ‘ Models | Showﬁ-\ll‘ Favorites‘
= Library components can be part of a circuit simulaton | - ? BLMIBKG121 | Proj | NPor | | | |
. R A I ? Bournes_SRF2012-900Y_ar_equiv.
W|th|n HFSS 3D Layout. """ 2 Dne Search component name and description
------ % iIMX6Qpackagel |
T T T S R S EE kd4adgldbwd_DIET
= Components can come from other HFSS designs, both3D | 2 10AXI15S3FA52SGES_ed_synth
S ] I - EE k4atg45wd_DIE2 ~
Layout and MCAD (fully arbitrary 3D). 5 B Newim CreutEloments P
=8 BJTs @ =1 E
-y Capacitors

= Components can include 3D Components for HFSS.

1@ Coaxial Cable HFSS IBIS Matlsk
]ﬂj Controlled Sources
]ﬂj Diodes i]._'.
/-2 Distributed o | Fr

-3 EMC Tools AN E Iy
]ﬂj Equalizers
o FETs MMF NPort MPor_Muli

oV Filters
]ﬂj Groups

&
£
£
b
&
£
£
b
£
£
=@V IBIS Buffer Components E ﬁ
&8 Ideal Distributed
£
£
£
b
£
£
£
b
£
£
£
b

» For PCB Import, including the whole bill of materials, RLC
components on the imported board are included and
considered in simulations. Imported components can also

be modeled with S-parameters.

o-@ Ideal Microwave
7@ Independent Sources MPor_MoFile PSPICE 030
]ﬂj Inductors
7@ Loadpull Behavioral [__‘ .

o-@ lumped_general B [2 g :[q,\“ ]
o-@ Models 81
7@ MOSFETs
]ﬂ] nonlinearRF Slw ave 555 SS55_Muls
7@V Optoelectronic
7@ Probes ‘

]ﬂj Rectangular Waveguide

See also the Help document HFSS.pdf, a section _
called Using the Component Libraries Window. | B Resstn o

el -—

I o
I Components inDOlS Lomponents| Symbols
- - ]

Y \NnSyYS




HFSS 3D Layout Components and Hierarchy

In this example PCB_Pkg_Merge, there is an
HFSS 3D Layout design pkg hierarchically within
the design board.

= pkg has reference designator U1. and has its own
layout as well.

" board is the purple/violet shape visible in the
layout window and

= |nthe Project Manager, under Definitions, pkg
can be seen underneath Components and
Symbols.

* |nthe Component Libraries window, pkg can be
seen under Most Recently Used.

Project Manager !

=-E1 PCB_Pkg_Merge*
=& board*

Lircuit Elements
-4 U1: pkg ‘|

- =T Circuit Elements
-{&] Boundaries
&-{E3] Excitations
-8 Analysis

@ Optimetrics
----- Results

- Tigg Field Overlays
--[Ijy Far Fields

----- B Notes

& Boundaries
-89 Excitations

- Analysis

- Design Verification
4@ Optimetrics
=2 Results

Mg Field Overlays
--{Igk Far Fields

----- B notes

-4 pkg

=10 Definitions

=1 Components

----- ¥ board

i pkg

e

----- ] Footprints
=-[_] Padstacks
----- (21 Models

Component Libraries

-~ & Favorites
I‘%I----‘%_M,qﬂﬂeg%ntly Used
1 pkg )
E----glﬂ%ﬁﬁ Circuit Elements
e-@V BJTs
@ Capacitors
w-@P Coaxial Cable
&-@P Controlled Sources
ﬂj Diodes
- (2 Distributed
-3 EMC Tools
&-BPF Equalizers
=@ FETs
ﬂj Filters
e8P Groups
ﬂj IBIS Buffer Components
=@ Ideal Distributed
ﬂj Ideal Microwave
ﬂJ Independent Sources
e8P Inductors
=@ Loadpull Behavioral
&8P lumped_general
ﬂj Models
- @ MOSFETs
@ nonlinearRF
&-BF Optoelectronic
ﬂj Probes
ﬂj Rectangular Waveguide
e @P Resistors
- @P S_Parameter_Elements
B Switches
-3 system
ﬂJ Transmission Lines
&P Varactors
-2 Project Components
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HESS 3D Layout Circuit Simulation Hierarchy

Within one prOJeCt, a Project Manager &L x
Nexxim circuit design =G iﬁ_\fmﬁaedt diffviaN U.30
. . . = Circuitl

schematic Circuitl can 58] Data ' via ommalg 3

hierarchically call an EM Erctatons =+
5] Ports G

block (HFSS 3D Layout & UL: diffViaNominal L 4

. . . . . =i Analysis

design) diffViaNominal in a L&) NesodmiTransient

circuit simulation. ¢ Design Verification
----- %% SoD Config BJ 53
Optimetrics 3 3
=-F5 Results = W

E-&¥ diffviaNominal a E

-[2] Circuit Elements
--[&f] Boundaries

=-(E3] Excitations

&-{8 Analysis

-l Design Verification
I@ Optimetrics

=-F5 Results

Port T2
Porff— T4
3 ! Port1l 4
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HFSS 3D Layout Driven Schematic Cosimulation

In addition to Nexxim circuit design schematics hierarchically calling an EM block (HFSS 3D Layout design) in a circuit simulation,
Nexxim can simulate directly in the HFSS 3D Layout.

Project Manager 1 x

B R19_AEDT_LnL_Assembly7*
‘ iMX6Qpackagel
El‘ PCB*
--[2F] Circuit Elements
- Ul: iIMX6Qpackagel
--[&7] Boundaries
-{B3] Excitations
i Interface Ports
@] Interface Sources
=i Analysis
% Cosim Options (STwave SYZ 1 : Sweep 1)
i Shwave 5YZ 1
W4 Transient Setup 1
- Design Verification
@ Optimetrics
=4 Results
£ Transient Voltage Plot 1
2 Transient Voltage Plot 2
|| Transient Plot 1
- T Field Overlays
[y Far Fields
=1 Definitions

Properties 1 x

Name | Value | Unit |EvaluatedV...|

Setup
Enable 2

Saolver

Transient Setup 1

Transient

EM Design

[® TR19_AEDT_LnL_Assembly7 - PCB - Transient Voltage Plot 1

Sl

Curve Info

—V(5_D0)
Transient Setup 1

—V(7_D1)
Transient Setup 1

—\V(15_D3)
TransientSetup 1

—\V(17_D3)
TransientSetup 1

Transient Voltage Plot 1

In this example, Nexxim drives the IBIS models which interface to the PCB and iMX6Q package. There isn't an explicit or separate
schematic necessary in order to run the transient circuit simulation.

Y \NnSyYS
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HFSS 3D Layout Solvers and Ports

HFSS 3D Layout offers various electromagnetic solvers for
use on layered structures, including the HFSS fully arbitrary
3D finite element method (FEM) solver, the Slwave hybrid
solver, which is very efficient for large structures, and the
planar EM solver.

HFSS 3D Layout ports include wave ports, gap ports, and
circuit ports. HFSS 3D Layout ports adjust to the solvers
being used, not all ports are available with all solvers or
structures.

HFSS 3D Layout Design Type is sometimes referred to as
ECAD for electronic computer aided design.

The HFSS design type is sometimes referred to as MCAD for
mechanical CAD, referring to the fully arbitrary 3D (FA3D)
geometry modeler.

Project Manager 1 X
=[] ssn_pG1 A
=& ssn_pg

[2F]) Circuit Elements
&) Boundaries
0 E Excitations
o
-8 Cosil Paste
8- SYZ @ Add HFSS Solution Setup ...
'“I Design V Add HFSS Custom Setup ...
: g 2::5;‘;“ B Add HFSS Pl Setup [Beta ...
Ty Field Ov % Add Planar EM Solution Setup ...
% Radiatiol Add Slwave Solution Setup ...
2 nNotes @ [* Add Slwave DCIR Solution Setup ...
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HFSS 3D Layout Planar MoM Solver for Antennas

Planar antennas often radiate broadside, from the surface of the antenna surface out. Far fields
are calculated from currents.

This makes planar antennas well suited for the Planar EM solver in HFSS 3D Layout. The planar
EM solver is an unshielded formulation of method-of-moments (MoM).

HFSS 3D Layout examples offer several antenna examples using the planar EM solver.
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