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Outline - Post Processing - HFSS S-Parameters and Fields

Band Pass Filter S-Parameters = HFSSDesign1 4

* Plotting S-Parameters with Rectangular Plots
- Setting up and modifying S-Parameter plots
- Modifying visual appearance of plots
- Copying rectangular plot Data and Definitions

* Overview of Available Post Processing
- Quantities
- Formats
- Report Editor

* Plotting Fields and Overlays
- What simulation is needed for a field
- Setting up Field Plots
- Field Plot Overlays on Geometries
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The HFSS Simulation Results and Field Overlays in the Workflow

E@- HFSSDES-IQI'II {[}r'nrenh'lu-dal]* Anw!i,'llﬁlac Waveguide Combiner S-Parameters HFSSDesign1
b .
------ & 3D Components G . ]
eometric Structure 1
...... ?53 Model -5.00 ]
E-EF Boundaries Mate rla|S H)D%%(C‘S(Wﬁensum,wfjvepum))
------ =3 FiniteCnr‘ldl ! -10'00_: TR (WavePort! WavePort3))
...... IF FiniteCond? ] 1500 ] e SBS(WavePort1 WavePortd)
------ & Sym1 Boundaries c
=2 Excitations . . 2000 ]
______ = \Umverorty Simulation Space :
------ B3 WavePort2 ‘ 0007
------ B3 WavePort3 . . -3o.ou£
...... 3 WavePorta Ports & Excitations ]
""" éﬁ] Hybrid Regions ‘ R I R I S U T P “is.'gg @E}S{‘"* 20116 " " 2020 " " 20830 T " 20l40
------ B Mesh Operations i
-4 Analysis Simulation Setup
------ Optimetrics .
5[ Results Adaptive Process waveguide combiner
=-EJ Waveguide Combiner S-Parameters ‘ - E-field magnitude
------ # dB(S(WavePortl,WavePort1)) )
1+ dB(S(WavePort1,WavePort3)) Simulation Setup -
% dB(S(WavePortl, WavePort4)) Frequency Swee
[ Port Field Display g y P
IZ—ZI% Field Overlays ;
=P E Field1
S Mag El e Simulation Results
------ ¥ Radiation
-1 Definitions

©2020 ANSYS, Inc. Unauthorized use, distribution, or duplication is prohibited. \n sys



How to Access S-Parameter Plot Setup

How to Access S-parameter Reports

— In the Project Manager, right-click on Results and choose Create Solution Data Report.
— Choose Rectangular Plot or Smith Chart.

The blank __ gets filled in with
a Solution Type, such as Modal,

El@ Patch_AntennaPad (DrivenTerm TerminaI’ or Eigenmode.
ﬁ 3D Components
...... @ MUdEl _2 5[]
H-£F Boundaries Curve Info
B8 Excitations ng_FpatSC&ELL fﬁ%—ﬁ]”
E@ 1 % Paste Ctrl+V
...... .&) patch
-&F Hybrid Regio Create Terminal Solution Data Report > Rectangular Plot < ChOOSG
----- B8 Mesh Operat Create Modal Solution Data Report > Rectangular Stacked Plot
E‘]ﬁ Analysis Create Fields Report > Polar Plot one of
--,;ﬁt.Setutp.lﬂﬂ Create Emission Test Report > Data Table these.
ptimetrics - : <
E]I:I Create Report From File... Smith Chart <
=B s11 E Delete All Reports 3D Rectangular Plot
&I Port Field Di T , 3D Polar Plot
. eport Templates
Wiy Field Overlay g 8 Rectangular Contour Plot
""" X Radiation User Defined Solutions... T T [
[ _Definitinns e e e = am o e
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More Ways to Access S-Parameter Plot Setup

) Undo f _ﬁ Delete All Reports f\{. ...from the Rlbbon
;, t

(! - I'\_n' o . .
¥ Modify Report — In the Ribbon, highlight Results.
Open  Qutput Terminal Solution Maodal Solution . .
Report™ Variables Data Report ¥ Data Report ™ | — Click on Solution Data Report.
Simulation Results Automation [ — Choose 2D or Smith Chart.
.}:‘-}L /'I i |
— = | h | The blank gets filled in with a Solution
Modal Solution  Fields Emission Test - .
¥ Data Report™ Report¥  Report™ Type, such as Modal, Termmal, or
Y 1.5, == Eigenmode.
! TR L HEESE
Choose = V\ B mwmw &~ @ |52
one of 2D Stacked Polar Data Table Both the 2D and the Smith Chart are more
e T~ -~ general than just S-parameters. For example,
these. o (62 || o . .
o 57 s, . impedance can be graphed in either.
Smith Chart 3D 3D Polar 20 Contour
=
ANt 4 Setting up S-parameter plots is also available from:
Smith Cont...

HFSS > Results > Create Solution Data Report.
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S-Parameter Rectangular Report Dialog Box

E Report: Rect Inset-Fed Patch AntennaOR - Patch_AntennaPad - New Report - New Trace(s) x
5. : : *
- F"-atch_AntennaPad (DrivenTerminal) Context Trace }Families] T

g 30 Components S _

_____ % Model * |Setupl0GHz : Sweepslir ¥ | Erimary Sweep: |Freq ~ ][ B
+-EF Boundaries Wp = X: v Default |Freq =
#-E2 Excitations

& Hybrid Regions ¥: |dB(St(patch_TL,patch_n}j Ejggt?m

----- B# Mesh Operations .

e Domain: Sweep
Elﬁ Analysis Category: Quantity: hd Function:
Elﬁ Setupl0GHz refers to frequency gaiiat;cl?\{s N —4non§>
P Sweepslin12 utput Variables ang_deg
o :‘: o P sweep. The other TenninaIS Parameter ang_deqg_val
pPUMeLrics 8 a - g Terminal Y Parameter ang_rad
[_] Results Ch0|Ce Is time. Terminal Z Parameter arg
Terminal VSWR cang_deg
E 511 Terminal Port Zo cang_deg_val
=-[ Port Field Display Group Delay cang_rad
Fassivity
l_ﬁ Field Overlays Design dBl0normalize
_____ ? Radiation ggiﬂnurmallze
im
. .. Update Report mag
This was accessed via: normalize
. ) [v Real time re
Terminal Solution Data Report >
Rectangular Plot. Output Variables... ‘ Options... | News Report | ‘ Close

For information on the Families tab, see HFSS.pdf, section on Using Families Tab for Reports.
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Adding Traces to an S-Parameter Report (Plot)

To modify an existing Report:

1. In the Project Manager, select
the report

2. Right-click and select Modify
Report ...which brings up the
dialog box.

=-FF Results

=-E T o
o Copy Definition
----- M Copy Data
4 d & Paste
-] Rept
5B Rept Rename
- Port Fie Delete
=Ty Field Ov Modify Report..
----- % Radiatio

Update Report

— Context

To add a trace:

1. Select the desired trace (e.g. in blue)
2. Click on Add Trace (bottom middle)
3. Click on Close

Report WG_Comb1 - HFSSDesign1 - Rept2DRectFreq - dB(S(WavePort1,WavePort1))

Trace lFamiIies] Families Display]

Solution:  |setup1 : Sweepl | Primary Sweep: |Freq ] |AII

-]

Domain: |Sweep ﬂ % v Default |Fre-:|

=

4‘ ¥:
Category: Quantity: =

|dB( S(WavePort2, WavePort2))

Range
Function...

Update Report

Active 5 Parameter
Active Y Parameter
Active Z Parameter

WavePort3, WavePort4
WavePort4, WavePortl

)
)
)
WavePort3, WavePort2)
)
)
)
WavePort4, WavePort2)

(
5(
S(
S(WavePort3, WavePort3
5(
5(
5(

Function:
Variables ~  |S(WavePortl,WavePortl) <none>
Output Variables S(WavePortl,WavePort2) ang_deg
— Parameter S(WavePart1,WavePart3) ang_deg_val
; g:;:mgtg; S(WavePort1, WavePortd) ::gg—rad
VSWR S(WavePort2, WavePort1) cang_deg
Gamma cang_deg_val
Port Zo S(WavePort2, WavePort3 cang_rad
Lambda S(WavePort2, WavePort4
Epsilon WavePort3, WavePortl dB10normalize
Group Delay dB20normalize

dBc

im

mag
normalize

For more information in Help see HFSS.pdf,
chapter on Modifying Reports.

Active VSWR
[+ Real time Passivity v
New Report | Apply Trace || Add Trace Close

re

Output Variables... ‘ Options... |
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S-Parameter Plotting Summary

— S-Parameter plots can be 2D rectangular reports.
— S-Parameter plots can be Smith charts.

— S-Parameter plots need to reference the HFSS Solution type (e.g. Modal, Terminal, Eigenmode).

= The waveguide combiner example only has modal solution data reports available.

= A patch antenna with terminal solution type, has modal solution data Reports available, but not modal
S-parameters. We plot S-parameters with terminal solution data.

— S-Parameter plots refer to a particular Solution, including both Analysis and Sweep.
(A given Analysis Setup can have more than one sweep.)

— Multiple port devices can have Active S-Parameters

= Generally S-Parameters are calculated one port at a time.
= Active S-Parameters can have more than one port active at a time.
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Modifying S-Parameter Report Visual Properties

=8 we_Comb1* # | WG_Comb1 - HFSSDesign1 - Rept2DRectFreq =0 e "

=23 HFSSDesign1 (DrivenModal)* :
. &= 3D Components Ansoft LLC Rept2DRectFreq HF55Design1 -
Pay attention the - Model o : .
. . %67 Boundaries Chanage title font by clicking here.
Properties window % Bxctatons
o & Hybrid Regions
u nder the PrOject ----- B¥ Mesh Operations .Change -5.00
Mana er =4 Analysis title here. Curve o
g . []E 25:;;:“"55 / Sen C%B(%Qv\;%vePorﬂ WavePort1)) The Iegend can
E| £ Rept2DRectfreq -10.00 — dB(5(WavePort1,WavePort3
| . dB(S(WavePortl,WavePort1)) Setup1 (S(‘}“}‘;"'P " ") be changed.
# dB(S(WavePortl, WavePort3)) — dB(5(WavePort1, WavePortd))
What you select i dB(S(WavePortl,WavePort4)) Setup1 -Sweep1
d . _hh JJ Rept2DRectFreq2 15.00
B Rept2DRectFreq_5p
etermlnes whic &-[f Port Field Display
. ] . -
properties you'll see. il Ot >
&[] Definitions -20.00
In this picture, a trace | Line colors and weight
. Name Value -25.00
IS SeIeCtedi SO we see Name dB(S(WavePortl.WavePort.. can be Changed'
; Color I
the trace propertles’ Line Style Solid dB{S{WavePort1 WavePort1))
- M . . -m—m E;LIF‘} . '~YEEPI )
including color and Lnewidh |1 S S
Trace Type Continuous
thickness in the Show Symbol N
. Symbol Freque... 15 _35.00
Properties menu. Symbol Style  Circle 1950  19%0 1970 19580 '19.'s|a:o' ' [('BH'zt]J.'od " 20110 2020 " 20830 ' 2040
req [GHz,

Attributes | Cartesian | General

For more information see HFSS.pdf, Chapter 22 Modifying the Background Properties of a Report.
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Changing Rectangular Report Name and Deleting Traces

Project Manager I X

= . | WG_Comb1 - HFSSDesign1 - Rept2DRectFreq =N E= <"
E-E: WG_Comb1* =
EI@ HFSSDesign1 (DrivenModal)® Ansotfjt Idlﬁc Rept2DRectFreq HESSDesign1
é 3D Components ) i
r@ Model |
. B-EF Boundaries 1
Signal and Report & Excitations - Curve o
& Hybrid Regions -5.00 — 5o, 3B(S(WavePort1, WavePort1)
names can be 88 Mesh Operations 1 Setupl - SweepT
h d . h -4 Analysis 1 o 1B(SS(WavePorﬂ WavePort3))
C an e |n t e I@ Optimetrics o . . etup weep1
g : 5 [ Results —t Right- clicking here accesses < dB(gWavePor1 WavePorid)
Properties = EJ Rept2DRectireq - P Seept

swmeroviaverany <~ || Rename and Delete.
(S(wWavePortl,WavePort3)) B

(S(WavePortl, WavePort4)) b
74| Rept2DRectFreq2 -15.00
B Rept2DRectFreq_Sp ]
- Port Field Display
=g Field Overlays

--~g Radiation -20.00 —
-1 Definitions 7

window under the
Project Manager.

Y1

Properties

MName Value
MName Rept2DRectFreq
Report Type Maodal Solution Data

Display Type Rectangular Plot

dB(S(WavePort.. Freq .dB(S(WavePortl WavePort .
dB(S(WavePort.. Freq .dB(S(WavePort1 WavePort...
dB(S(WavePort.. Freq .dB(S(WavePort1 WavePort...

'50 19550 19'70 19/30 19'90 2000 2010 2020 ' ' 20'30 2040
Freq [GHz]
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Post Processing Quantities

* Post-Processing allows users to investigate how a device behaves.
There are 4 general types of post-processing in HFSS:

Field Data
— Field quantities are derived from the fields solved throughout
the solution domain
= MagE, ComplexMagE, VectorE
= MagH, ComplexMagH, VectorH
= Maglsurf, ComplexMagJsurf, VectorJsurf
= Vector_ RealPoynting
Network Data
— S, Y and Z Parameters
— Propagation Constant (Y), Port Characteristic Impedance (Z0),
Effective Epsilon (g), Effective Lambda (A)
Radiation Data
— Far-Field
— Near-Field
Solution Data

— Convergence
— Mesh Statistics

Active S-Parameters 00_HFSSDesign1 b
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Post-Processing Formats

=-E¢ Post_Proc WS Final

Data is presented in 4 different formats é’"’%ﬁ‘?ﬂﬁiﬁjﬁm‘“r'”e"”"da"
* Reports & Model
. . . &-EF Boundaries
e Results branch in Project Manager window - #9 Excitations
~-&F Hybrid Regions
— Rectangular Plots 0 teh Operations
— Polar Plots e f';;a'?sis
- JF Setupl
- Data Tables Optimetrics
— Smith Charts (| g pest A

Q 5-Parameter Convergence

. . . Q Passive 5-parameters
* Solution Data includes matrices w3 Active S-Parameters
. -8 LHCP Gain
* Select the menu item - CP Gain Phi = 90 Deg Plane
. @& LHCP Gain Cardinal Planes
* Field Overlays -] Data Table 1
. . . |
e Field Overlays branch Project Manager window o NeorEHCP Along 2 A
— Volumetric 3D Field Contours B3 rE LHCP Comparison
. . Q Realized Gain LHCF Comparison
— Volumetric 2D Field Contours \_ & Pattern Comparison y
. . H-[ Port Field Displ
— Radiation Pattern Overlay SE-E LTI <
=B E Field
* Antenna Parameters L 8, Mog_F1 )
(B~ Radiation 3

 Right-click on the Infinite Sphere setup in Radiation branch & Tnfnite Sphere

and select q & Linel )
-] Definitions
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The Report Editor

* The Context Section

e Controls which Solution the data is plotted from. Many simulations have only one.
e Controls if data is in the Frequency Domain (Sweep) or Time Domain.

* The Trace Tab

» Selects the Quantity to be plotted
 Selects the independent sweep variable

@ Report: CircPatch_Dual_Pol - HFS5Designl - New Report - Mew Trace(s)

[iwtsmne |

Context
Solution: |SE1J_||31 : Sweep j
Domain: |SweE|:l ﬂ

0

Trace | Families ] Families Displayl

Update Report
¥ Real fime!

Cutput Variables. .. | Ogtions...|

Active Z Parameter
Active VSWR
Passivity

Design

Primary Sweep: |FI'ECI ﬂ |-"‘\"

A [+ Default |F|'e-:|

v:  [dBs(L 1) Range
: ! Function...

Category: Quantity: i Function:
CQutput Variables 5(1,2) ang_deg

SPai-:lu' 5(2,1) ang_rad

Y Parameter " arg

7 Parameter 5(2,2) cang_deg

WSWWR. cang_rad

Gamma

Port Zo dB10normalize

Lambda dB20normalize

Epsilon dBc

Group Delay im

Active 5 Parameter mag

Active ¥ Parameter normalize

re

LjLI_ §

MNew Repart |

Cloze

Selecting the Sweep Variable

(a.k.a the variable associated with the
horizontal X-axis)

Selecting the Quantity associated
with the vertical Y-axis
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S-Parameter Solution versus Adaptive Pass

This Report plots S-parameters versus adaptive pass on the horizontal axis:
Choosing AdaptivePass for Solution made Pass available for plots.

Project Manager

= SMAcoaxStub2
=g HFSSDesign1 (DrivenModal)
g 3D Components

=-EF Boundaries

&-E3 Excitations

~&F Hybrid Regions

----- B8 Mesh Operations
- J&F Analysis

- (@ Optimetrics

2 Results

-4 S Parameter
=-EJ § Parameterl

- dB(S(ms,ms))

----- #4 dB(5(ms,SMA_edge_connectoré_1))
-7 dB(S(SMA_edge_connectoré_1,ms))
-7 dB(S(SMA_edge_connector6_1,5MA_edg
&-ff1 Port Field Display
- Wiy Field Overlays
----- ¥ Radiation
----- 5 Motes
#-(Z1 Definitions

E Report: SMAcoax5tub2 - HFSSDesign1 - S Parameter1 - dB(S(ms,ms))

® | SMAcoaxStub2 - HFSSDesign1 - S Parameter1

Trace IFamiIies] Families Display

Primary Sweep:||Pass il
EE [+ Default | Pass

y: |dB(S(ms,ms]}

Context
S Para Solution: |Setup1:AdaptivePass ﬂ

0.00

2.00 Curve Info
] — dB(3(ms,ms
T Setup] - AdaptivePass
- Freq="10GHz
i —— dB(3(ms,3MA_ed tor6_1

-4.00 Setup/] :(A(c%%tivePﬁgsge_wnnec ore_1)
] Freq="10GHz
i — dB(S(SMA_edge_connectort_1,ms))
i Setup] ; AdaptivePass

— .00 Freqg="10GHz
> . — dB(S(SMA_edge_connectorc_1,5MA_edge connect...

4 Setupl ; AdaptivePass
4 Freg="10GHz

-8.00 -

-10.00 -
_12.[][] i T T T T I I T T T T
1.00 - 200 " 3.00 400 500 |
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The Report Editor (Cont'd)

* The Families Tab
* When solutions exist for multiple variations, the Families tab allows users to variations.
« If multiple variations are selected each one shows up as an additional curve
e The button in the Edit column allows finer control over which variations are included
» Variables can be set to their nominal values to simplify the list

— Nominal values are the current values these variables are set in the design

Q Report: CircPatch_Dual_Pel - HF55Designl - New Report - MNew Trace(s) @
Context Trace Families Displayl
E |5Et'-'|31 : Sweep ﬂ Families : 3 available
Domain: |5weep ﬂ o Sweeps  Available variations
Variable Value Edit
Patch_R |All L
@ Use all valuesi R
(" Selectvalues
Sweep: (v Default i J
Update Report _ - - - . . -
¥ Real fme [ Nominals: | AntiPad_R, Coax_L, Crkt_Sub_T, GND_Via_R, GND_Via_Trace_S, Port_‘d'ﬂ] | Se I ect| ng t h e N omina I Va ria b I es
Qutput Variables. .. | Options... | MNew Report | | | Close ‘
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Field Overlays on Surfaces - E-Fields, H-Fields, and Currents

Plotting Field Results From the file:
An Introduction

HFSS can produce a plot offany standard electromagnetic quantity, such as the electric field, to HFSS.pdf

Imagnetic field, Poynting vector, or current density. [Generally, fields are displayed on 2D objects, Chapter 6 HFSS

faces pf 3D objects, or on coordinate system planes. Plots can be scalar quantity plots or vector Post Processing.

quantity plots. D the
Help/HFSS
subdirectory GSG

HF SS Post-Processing 6-8 (GEtt| ng Sta rted

Guides)

HFSS can plot many types of fields, including
antenna radiation far-field patterns, electric field,
magnetic field, and current densities. Here we'll
focus on E-fields and currents on surfaces.

Shown on the left is an E-field in a waveguide.
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Field Overlays Start with Selecting a Geometric Object

To Plot Fields Point, Line, Surface,
To plot a basic field quantity: Cutplane, or Object

1. Selecta point, line, surface, cutplane, or object to create the plot on or within.

2. Click [solver]>Fields>Plot Fields., or right-click on Field Overlay icon in the Project tree From the file:HFSS.pdf
and select Plot Fields, or right click in the modeler window, and select Plot Fields from the Chapter 22 HFSS Post-Processing

context menu. and Generating Reports. ...in the

3. Onthe Plot Fields menu, click the field quantity you want to plot. HFSS installation directories /Help.

Waveguide vector
E-field on the YZ
coordinate axis
plane running
down the middle.

Waveguide vector
H-field on the YX
coordinate axis
plane running
down the middle
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Field Overlays on Surfaces - E-Fields and Currents

& [ Results To set up Field Overlays:
E|__J 511 . ] .
55 dB(St(patch_T1,patch T1)) 1. First Select a surface or object in the modeler
=B Terminal S Parameter Chart 1 2. In the Project Manager, select Field Overlays
“-f# St(patch_T1,patch_T1)
- Port Field Display
=P E Field Plot Fields ) E >
S Mag EL  piot Mesh.. u ’
- Radiation J > Mag_Jsurf
(13 Definitions Plot VRT.. Q > ComplexMag_Jsurf
Edit Sources.. Other > Vector Jsurf
SAR Setting.. Rad intion Fiekl Mag_vol Field overlay plots can also be
Tw i C lexMag_Jvol
Mod!fy Plots ) Named Expression... ompiexiiag e accessed from the pU”-dOWﬂ
's Modify Plot Attributes... Vector_Jvol
Set Context To Active Window... Marker > Mag_Jm menus at the tOp of the GUI:
I+ Animate... ComplexMag_Jm HFSS > Fields > Plot Fields

3. Right-click and select Plot Fields...
4. Choose field type
5. This brings up the Create Field Plot dialog box.
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Create Field Plot Dialog Box

Create Field Plot

[ Specify Name ‘Mag_E1

Fields Calculator ...

[ Specify Folder |EFieId J Categary: |Standard

Design: HFSSDesignl
Context

Quantity

=]

In*%alume

Complextdag_E
Yector_E
bag_H
Complextag_H
Yector_H
bag_Jsurd

Solution: |Setup1 :LastAdaptive ﬂ

Field Type: |Fields ~|

IntrinsicVariahles Complextag_Jsurf

Yector_Jsur
ﬂ bag_Jwvol
Complextdag_haol

ﬂ “ector_Jval
bag_Jm
Complextdag_Jm
Yector_Jm
‘ ABS_0

SmoothQ v

ADT Ten

Done | Cancel

Freq |20GHz

FPhase |

Save As Default

Folinel
AllObjects

[ Floton surface only

[ Streamline

Create Field Plots dialog box:

1. Often one can use the settings without
making changes.

2. There needs to be simulated data for the
chosen frequency. In some cases, a second
discrete sweep simulation can provide
simulated data points with fields saved.

3. An object selected for the field plot may not
explicitly show on the right, under In
Volume.

4. This is also the same dialog box as Modify
Plot Field that one gets by right-click on the
field in the Project Manager, under Fields
Overlays, and selecting Modify Plot.
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End of Pre




