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Outline - Coaxial Tee S-Parameters and Field Plotting

This first workshop on HFSS post-processing focuses on rectangular plots of S-parameters and fields plots

on geometries. The workshop starts with the HFSS FEM project CoaxTee0.aedtz. Below is the outline of
steps in this workshop.

Part 1: Plot S-Parameters

* Create S-Parameter rectangular report for CoaxTeel.aedt - all three ports.

* Look at Profile from the Analysis > Setup for simulation time and mesh size.
* Look at S11 to see resonance.

Part 2: Plot Fields
* Select geometry
 Plot E-field

* Change scale

This workshop uses a file provided: CoaxTee0.aedt.
The ending HFSS project file name will be: CoaxTee2.aedt.
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Part 1: S-Parameters on a Coaxial Tee

This is a splitter with three ports. Power
from any port gets split between the
other two ports.

»
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Open HFSS Project File: CoaxTee0.aedt

— Select File > Open, browse the files provided, and open HFSS project file: CoaxTeeO.aedtz

— Select File > Save As and save project to a working directory renaming file as: CoaxTeel.aedt
Keep all HFSS workshop simulation files; future workshops continue with these files.

— The Project Manager shows that no Results have been set up.

Project Manager E""f@ Model
= coaxTeen* &7 Solids
=&} HFSSDesign1 (DrivenModal)* - 8% pec
g2 3D Components 5 Coax_Pin
Clickon+ % Model ------ () CreateCylinder
symbols to HZ Ez:::t?;: ------ I Du_plicateAroun
expand. B p1 -5 Unite
< HS vacuum
= SdCom
& Hybrid Regions ------ 2 CreateCylinder R
----- B8 Mesh Operations |—IlJ DuplicateAroun
- Analysis - Th Unite
m- 4P Setupl =1z, Coordinate Systems
No Results ----@itimetﬁics -8, Global ’
have been —s . Results 5-&F Planes
setup. - Port Field Display .z Global:XY
- Mg Field Overlays ______ = Global:X7
Ea---l“_:l.?eﬂi?t?it:n & Global¥Z
w2 Lists
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Save, Validate, and Analyze HFSS Project CoaxTeel.aedt

ANSYS Electronics Desktop - CoaxTeel - HFS5Design1 - 3D Modeler - S
B File Edit View Project Draw Modeler HFSS Tag

— Click the Validate green check mark in the ribbon (with < e
Simulation chosen) to validate the project. i H \/

Save A Paste Setup Optlmetrlcs Validate fnalyze
- SeIeCt File > Save and Save prOJECt Desktop View Draw Maodel l Simulation | Results Automat
Keep all HFSS workshop simulation files; future workshops
continue with these files. Validation Check: CoaxleeT - HFSSDesign X
) « Design Setiings
— Click on Analyze All in the ribbon to start the HFSS o rssesn S e et Exctaions
S|m u Iat|0n . ‘alidation Check completed. %E:;:S;;:EEM
& Optiretrics
The Validation Check and Analyze All operations are also available e
from the HFSS pull-down at the top of the graphical user interface.
| oo |

— Save CoaxTeel.aedt when the simulation finishes.
ANSYS Electronics Desktop - CoaxTeel - HFS5Design1 - 3D Modeler - S
B File Edit View Project Draw Modeler HFSS Tools Wi

A - Y SV

Save A Paste Setup Optlmetrlcs Validatg Analyze

Desktop View Draw Maodel Results Automat

Click on Show Messages and Show Progress in the bottom right of the GUI in order to see the simulation progress.
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Access S-Parameter Graph Reports from Project Manager > Results

In the Project Manager right-click on Results and select Create Modal Solution Data Report >
Rectangular Plot to bring up the New Report dialog box.

Project Manager =g Model
=] CoaxTee1* Iij----n__? Solids
=& HFSSDesign1 (DrivenModal)* EI! pec
g 3D Components =& Coax_Pin
""" @ Model -9 CreateCylinder
¥ Boundaries - DuplicateAroun Rectangular Plot for S-
H"?;“‘titmns & T Unite parameters is also available
= Ez =8 vacuum from the top pull-down
D p3 = Coax _ menus: HFSS > Results >
& Hybrid Regions ' CreateCylinder “  Create Modal Solution Data
_____ B8 Mesh Op--—--- i DunlicateAroun
£ Analysis O Paste Ctrl+V Report > Rectangular Plot.
= Setur Create Modal Solution Data Report > Rectangular Plot
Create Fields Report > Rectangular Stacked Plot
T Port Eick Create Report From File... Polar Plot
Wiy Field Ove Delete All Reports Data Table
----- ¥ Radiatior Smith Chart
&-(1 Definitions Report Templates ’ 3D Rectangular Plot
User Defined Solutions... 3D Polar Plot
Create User Defined Solution pJ Rectangular Contour Plot
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Access S-Parameter 2D Graph Reports from Results Ribbon

)
B File Edit View Project Draw Modeler HFSS Tools Window Help
H N 7 ﬁ Delete All Reports ! ﬂ Browse Solutions
L " i §E £ \ A m 3] Clean Up Solutions
e @rase X oee | o Jate 2B Py T T R
Desktop View Draw Maodel Simulation Results Automation

Rectangular Plot for S-parameters is also available from the Results tab of the ribbon:
HFSS > Results > Create Modal Solution Data Report > Rectangular Plot.

A .

f\:. ﬂBrowse Solutions
\ / ]

E Clean Up Solutior

Fields Solution

¥ Report™

LA i

LA T
VRANARARA
Stacked
)
Smith Chart 3D
pNYil4
Smith Cont...
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Specify S-Parameters in New Report Dialog Box

— Set the Category to S Parameter.

-
— Using Sh.lft k_ey or Ctrl_-A where needed, Contet Trace | aifes| Famifes Disply|
select/highlight the signals S(p1,p1), Soltion: [sarupt - weep =] |
Primary Sweep: |Freq ﬂ ‘A” J
S(pl,pZ), and S(pl’p3)' Domain: |Sweep ﬂ | J
. ' x: [w Default |Freqg
— Set the Function to dB.
[ R opters., | v [dB(S(pL.p1)); dB(S(p1,p2); dB(S(p1.p3)) ..
— Leave the Primary Sweep: set to Freq Category: Quantity: =]  Function:
o Variabl J
and X' DefGUIt OZ?auti"sariables 8 g({::i’::g ;T;_HI:T:Q
— Parameter ang_deg_val
Y P t d
2 arameter : g
— In the Context area on the left: VSWR cong_deg
Gamma cang_deqg_va
* Leave Solution: as the default name Port Z0 cang_rad
Setupl_' Sweep_ Epsilon dB10normalize
Group Delay dB20normalize
* Leave Domain: as the default name Actve S Parameter dbc
Active ¥ Parameter im
Active Z P 1
Sweep- Update Report Act::E sz?urrRame y ﬂmﬂarE"a“ZE
* Verify Real time is M Checked ¥ Real time Passivity v re
Output Variables... ‘ Options... | MNews Report | | Close
— Click New Report and then Close when

finished.
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View Coaxial Tee S-Parameter Simulation Results

— In the Project Manager, double-click on the first plot S Parameter Plot 1 if it doesn't already appear.

Project Manager

o ® | CoaxTee1 - HFSSDesign1 - S Parameter Plot 1 F= el X"
EHE CoaxTeel® -
El@ HFSSDesignl (DrivenModal)* 300 S Parameter Plot 1 HFSSDBSIQH1 o
-ggp 3D Components -
-l Model ] —_—
~EF Boundaries 400 -
=88 Excitations : Carve it The signals dB(S(p1, p2)) and
LB nl 4 - . .
.2 500 sewpt 2be2™l  dB(S(p1, p3)) are transmission
50 3 s dB6eip2)|  S-parameters and indicate a
~&F Hybrid Regions ] etup? - Sweep .
--@@ Mesh Operations -6.00 - — dB(S(p1.p3)) power Spllt.
[_]ﬁ Analysis _ i Setup1 : Sweep
=-fF Setupl > i
I~ Sweep 7.00 ]

{7 Optimetrics .

I:—:I Results i

EQ S Parameter Plot 1
~# dB(S(p1,p1)) )
7 dB(S(p1,p2)) 900 ] The signal dB(S(p1, p1)) is a reflection S-Parameter.
o dE(S(F'LFB]] i

=-ffl Port Field Display

-y Field Overlays -10.00
- Radiation 1.00 295 3.50 475 6.00 7.5 8.50 9.75
#-[Z1 Definitions Freq [GHZ]
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Delete Reflection S-Parameter

In the Project Manager, right-click on the first signal dB(S(p1,p1) and select Delete.

= Result ject Mana : o
g ESSU Psarameter Plot 1 I -8.00 % PrCt Manager # | CoaxTeel - HFSSDesign1 - S Parameter Plot 1 ‘ = “ (=] ” |
s = CoaxTee1* i f
ES:]ew BEOL) . © b HFSSDesign1 (Drivendodal)* . S Parameter Plot 1 HFSSDesign1 &
7 dB(S(p1,p2)) Copy Definition Ctrl+C & 3D Components ~
-+ dB(S(p1,p3)) Copy Data -4 Model ]
- [ Pq‘t Field Display Modify Report.. ~EF Boundaries ]
% Field Overlays B Paste Ctrl+V [—]@ Excitations | Curve Info
----- ¢ Radiation - pl 344 - —— dB(3(p1.p2))
-1 Definitions X Delete Delete 2 o SetupT : Sweep
82 p3 i — dB(3(p1.p3))
&% Hybrid Regions | SetupT - Siweep
----- B Mesh Operations |
=4 Analysis -_350 |
) . E}J"_'." Setupl =
The resulting report will now have L4r Sweep |
. @ Optimetrics
only two signals and the plot shows & [ Rests ]
H H =-EJ s Parameter Plot 1 1
: 356
high frequency divergence. 9 ds(pLe0) _
- dB(S(p1,p3)) i
E-f Port Field Display |
-Tigg Field Overlays ]
----- % Radiation 363
(3 Definitions 1.00 2.25 3.50 4.175F o E.EJ]U 7.25 8.50 9.15
reg z
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Optional: Port 2 S-Parameters on CoaxTeel.aedt

Create a second S-parameter report plotting the signals looking into port 2.

Project Manager

o " ® | CoaxTee1 - HFSSDesign1 - S Parameter Plot 2 | — ” (=] ||£h|
G Aroobesiant (Driventodal)® S Parameter Plot 2 HFSSDesign1 4
-¢gp 30 Components -3.00 Z
fﬁ&, Maodel .
~EF Boundaries ]
=B Excitations -4.00 7
-G p3 -5.00 Curve Info
~&F Hybrid Regions i E}p‘%a(swge%m
@@ Mesh Operations ]
- JF Analysis -6.00 = dB(3(p2.p2))

4 Setup1 7 Sweep
-8 Optimetrics _ i
=~ . F# Results > ] ﬁpﬂaisshge%m
El @ S Parameter Plot 1 -7.00 —
H f"‘" dBI: |:F|1 [31:])
..... # dB(S(p1,p2)) -
P e # dB(5(p1,p3)) 200 4
e Q S Parameter Plot 2
| # dB(S(p2,p1)) .
""" & dB(S(p2,p2)) _9.00 R
L # dB(S(p2,p3))
l Il Port Field Display A

----- ﬁ Field Overlays -10.00 ]
g Radiation 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10'00
23 Definitions Freq [GHZ]

To get back to the 3D Modeler view, in the Project Manager double-click on the design name HFSSDesign1.
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Part 2: Select Geometry to Plot E-Fields on CoaxTee2.aedt

— Save the project as CoaxTee2.
— In the 3D Modeler Tree, right-click on Model and choose Select All.

|
=] CoaxTee2 E-& Soli¢ Expand All
=& HFSSDesign1 (DrivenModal) ey  Collapse Al
g 30 Components B History Tree Layout >
""" @ Model Select All
~EF Boundaries -
£ Excitations | Select Objects >
@ pl oy Group 3
D p3 B¢ View >
~&F Hybrid Regions Render >
----- B# Mesh Operations .
=-4F Analysis =-1h Unite
- Optimetrics =12, Coordinate Systems
=2 Results .8, Global
=& S Parameter Plot 1 =& Planes

Objects show pink/magenta color when selected.

An object or a plane needs to be selected in order to
plot fields overlaid on geometry.
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Part 2: Plot E-Fields on CoaxTee2.aedt

In the Project Manager, right-click on Field Overlays and select Plot Fields > E > Mag_E to bring up the
Create Field Plot dialog box.

Project Manager S 4 E‘"@ Model
=HE CoaxTee2 . B-& Solids
=-# HFSSDesign1 (DrivenModal) &% pec
g9 3D Components . =4 Coax_Pin
""" @ Model L‘J CreateCylinder
& Boundaries Plot Fields > E > Mag_E
-2 Excitations >
9 p1 Plot Mesh... H ComplexMag_E
] > Vector_E
= Plot VRT...
o ) F|3 0_ 3
~&F Hybrid Regions Edit Sources... Other 3
----- B8 Mesh Operation SAR Setting... -
B4 Analysis R Radiation Field...
. . cm  Modify Plots...
- {8 optimetrics “,. _fy ) Named Expression...
=-FF Results cm Modify Plot Attributes...
=B S Parameter Set Context To Active Window... Marker
. ol
; dBS(PLE 1. Animate..
----- # dB(5(p1,f
S # dB(S(p1, Set Plot Defaults...
=6 iP:;a(rSn[etzer 5 Open..
----- . p2.|
_____ 5 dB(S(o2, &3 Save As.
----- i dB(S(p2,] Z= Delete Plot..
E-[f] Port Field Displa
. Jt Calalator...
Field Overlays £ Ficld Overlays)
----- ~y Radiation I‘
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— We should be able to use the

The Create Field Plot Dialog Box at 10 GHz

settings that appear in the Create Field Plot

Create Field Plot window. [ Specify Name |Mag_E1 Fields Calculator ... |
— Verlfy under Quantity that [ Specify Folder  |E Field | Category: |Standard |

Mag—E 15 SeIeCted' Design: HFSSDesigni Cluantity In “olume

R Context :
— All Objects may not show as | | w Caax_Pin
Solution: |Setup1 : LastAdaptive ﬂ amplexiiad_ Coax
selected under In Volume. Vector £ AlObjects
ag_
Field Type: |Field Complextag_H
— Click on Done to complete the s Type: [Fields = EFQE;:Q
. o ) ag_Jsu
field pIOt Intrinsic'Variables Camplextdag_Jsurf
. Freq. [foct: 3 N o
— If not already saved to new file : = Cormplextag_Jval
. . UCEC - Yact J |

name, in the Project Mg

Manager, right-click on the Vet

project name CoaxTeel.aedt Sove As Defautt | pusl

. ADC Flen ¥ [ Ploton surface only
and choose File > Save As
CoaxTee2.aedt. Done Concal [~ Streamline
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CoaxTee2 E-Field Magnitude on All Objects Linear Scale

E Field [¥/m]

. 7698E+@4
. 6518E+@4
. 5338E+04
. 4159E+@Y4
. 2979E+0Y4
. 1799E+@4
.BE19E+BY4
. 4398E+@83
. 2591E+83
.B793E+83
. 8994E+@3
. 7195E+83
.5396E+83
. 3598E+@3
. 1799E+83
0. BEBBE+08

BN W E O ~N®w R R R R R R

This E-field magnitude plot corresponds to the settings on the right.

In the next slides we'll change them. Notice that the scale is linear.

[CoaxTee2] HFSSDesign1 -- E Field e

Colormap| Scale IMarker}ArrowI Deformation Scalel Plots |

MNum. Division |15 Save as default |

I
@ Auto Min: [00000E-00 This dialog box comes
" Use Limits Max: IW from the PrOjeCt Manager
- ety Vot e | >Field Overlays > E Field.

B Units [V_permeter =] Right click and choose
Modify Attributes. We'll
@ Linear ¢ Log look at this more closely
in the next slide.

—Auto Scale Options

[ Limit Max/Min precision to |4 vI digits

—MNumber Format

Tvp91|5cienuﬁc vI Width: |12
Precision: |4

[v Realtime mode Apply | Close |
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CoaxTee2 E-Field Magnitude on All Objects Log Scale

- BB Mesh Operations [CoaxTee2] HFSSDesign1 -- E Field X
=-JF Analysis £
@ Optimetrics [_]k. Coordinz Colormap| Scale l ﬂarker}Arrow] Deformation Scale] Plots ]
-F# Results ., Glob: £ Field [v/n]
#-[ Port Field Display 04 Planes 1. 7698804
. 9. 5777E+@3
E-Yigy Field Overlays ] . +
% ¥ i < Glob: Num. Division |18 Save as default 5. 1832803
= E Field ‘ 2. BRSAE+AS
Rename F2 L 5150803
: oe Mag & Auo T 8. 2148E+82
: S L4, 44SEE+EZ
! ? Radiation X Delete Delete 2. YBSBE+BZ
F iti B - (" Use Limit: Max: 1.7698E+04 1. 3B20E+B2
2 D Definitions MDdIf}" Attributes... =e s 7. BYSEE+EL
3. 6130E+81
(" Specify Values 2, AB3SE+81
Update Plots L i1e7Ed1
R [ dB Units  |V_per_meter hd 6, B4ILE+EE
" Colorkey Visibility 3. 27B4E+00
1. 7695E+E0

(" Linear | (e Log l

Auto Scale Options

To adjust the field plot, in the Project * linthaimprciionts ] ot

Manager right-click on E Field and
select Modify Attributes... to bring up

Number Format

Type: |scientic ~ w | Width: |12

the tab dialog box. o Optional: for further adjustments to

field plot setup, see the Help/GSG
installation directory and the

On the Scale tab, click on the radio

[+ Fealtime mode ‘ Close ‘

button for Log. document "HFSS Coax Tee.pdf"
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i P Results -, Global To turn the field plot visibility off, in the Project Manager right-
-7 Port Field Display -5 P . . o o ofe
R Field Overlys T Globatxy click on Mag_E1 Field and select Plot Visibility to toggle
E” - GlobalXZ (uncheck) the visibility of the E-field overlay. This does not
g Radiation Rename remove nor delete the field overlay.
& (2 Definitions X Delete
Modify Plot...
Set Context To Active Window Project Manager &8 Model
; _ . =-{ coaxTee2 =& Solids
— | il | — Export Plot... ¢ HFSSDesign1 (DrivenModal) =88 pec
lame Mag_E1 Animate g9 3D Components @& Coax_Pin
solution | Setup... - @ Model =& vacuum
"hase 0 deg P Boundaries ,_p Coax
req 10 GHz Reassign D'i-é HE"Cbit_adti;”S_ &1z Coordinate Systems
Select Assignment % Mis: o igr';?usns =@, Global
P =& Planes
-4 Analysis
(] Optimetrics """ < Global:Xy
[]... Results """ < (5lobal:XZ
&I Port Field Display - GlobalYZ
w42 Lists

Turn Off Field Plot Visibility - All Objects

&-{_1 Definitions

(With the field plot visibility turned off, selecting the Field Overlay Mag_E1 in the Project Manager
will make the field overlay appear.)
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Optional: Animate CoaxTee2 E-Field Magnitude

ANSYS Electronics Desktop - CoaxTee?2 - HFSSDesign1 - 3D Modeler - SOLVED - [CoaxTee2 - HFSSDesign1 - Modeler]
B File Edit View Project Draw Modeler HFSS Tools Window Help

This field

| I Cut Undo El Docking Windows * = [; aZtmm In $ E‘A}cis . Orient = QFH All im Add Clipping Plane [j
L Copy Redo W Layouts ¥ ® B QZGGm Out E Center Add Fit Selected E[ Clipping Planes pIOt can be
/\\5 Save @ Paste Delete % Zoom Pan Rotate ‘ﬁCursor List Animate ammated as
Desktop View Draw Model Simulation Results Automation a fu nCtlon of
4 Model
. E Field L¥/
E"@ CoaxTee?* E|I_l_/| Solids € Lv/n] p h ase ‘
=g HFSSDesign1 (DrivenModal)* =& pec 1. 7698E+0Y4
gz 3D Components - SF vacuum . 9.5777E+B3
""" % Model w1, Coordinate Sys 5. 1832E+03
-IF Boundaries & Planes 2. BESPE+D3
-9 Excitations o 1.5180E+83
ol €2 Lists 8. 214BE+@2
~& Hybrid Regions
= _ 4. 4YSEE +B2
----- B8 Mesh Operations 2 LASEE+@2
- Analysis 1. 3B2EE+@2
{8l Optimetrics 7. B4SEE+@1
H-E Results 3, B13BE+@1
& Port Field Display 2.8635E+81
=T Field Overlays 1.1167E+01
=B E Field B.gAsLEan
T . 3, 27A4E+BE
. oe Mag Fl 1. 7698E 408
=B Jsurf
b Mag_Jsurfl
----- ¥ Radiation
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Optional: Show Current on Pins (Coaxial Conductors) - Coax_Pin

— In the 3D Modeler Tree, click on Coax_Pin to select it.

Project Manager

=g Model

= CoaxTee2* B Solids
£-¢5 HFSSDesign1 (DrivenModal)* =8 pec
é 3D Components E||_?
..... @ Model l:J CreateC
- EF Boundaries ------ ! Duplica
=-#% Excitations -5 Unite

~&F Hybrid Regions
----- B8 Mesh Operations
-4 Analysis

l@ Optimetrics

-4 vacuum
=12, Coordinate Systems
=& Planes

=-F5 Results """ = Global:XY

5.7 _Port Field Display & GlobalXZ

E—]--lﬁ Field Overlays -..ez GlobalYZ
=B E Field E-¢2 Lists

- Mag_E1
----- g Radiation
B+ Definitions

In the Project Manager, right-click on Field Overlays and select Plot Fields > J >
Mag_Jsurf to bring up the Create Field Plot dialog box.

The default settings should work fine....10 GHz, Solution: Setup1 : LastAdaptive.
Click Done.
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Optional: Set Up Animation of Surface Current on Pins Coax_Pin

In the Project Manager, under Field
Overlays > Jsurf, right-click on Mag_Jsurf
and select Animate.

Select Animation X

Animationl (Swept variable Phase)

Il

Delete

(0]4 | Cancel ‘

When the Select Animation dialog
box appears, click on OK.

This is for an animation of phase.

Project Manager =4 Model
= CoaxTee2* =47 Solids
£-¢3 HFSSDesign1 (DrivenModal)* -8 pec
g9 3D Components -89 vacuum
""" i Model &1, Coordinate Sys
~EF Boundaries -3 Planes
[]--‘i-i Excitations a9 Lists
& Hybrid Regions
----- B8 Mesh Operations
-4 Analysis
l@ Optimetrics
=-F5 Results
- Port Field Display
=g Field Overlays
=B E Field
- S Mag_E1
=B Jsurf
Mag_]surfl
_____ RaTTo Rename F2
-3 Definitions X Delete Delete
Modify Plot...
Set Context To Active Window
MName |Va|...| Unit |EVE||L Export Plot..
Name Ma...
Solution  |Set. L
Plot Visibility
Phase 0 deg _ )
Reassign

Freq 10 GHz

Select Assignment
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Optional: Animation of Surface Current on Pins Coax_Pin

When the Animation dialog box
appears, use the buttons to play
forward, play backward, and stop.

L Animation; Animation’

oais
E" Center A
Rotate ‘E Cursor L

=-F5 Results
- Port Field Display
=g Field Overlays
=B E Field
- S Mag_E1
=B Jsurf

- = O. Mag_Jsur‘Fl

ES
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— = @Zm}m In |$|
. aZcuom Out
N foom Pan
. :
3 Automation
< =] | »| M
Speed
Stop Play
Frame: 7, Phase = B0deg T
Closze
Labkel:
Background: Font v Show

Phase = 60deg
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