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Ansoft HFSS Version 7
Training

Section 7: Matrix Post-
Processing
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Synopsis
Interfaces
m HFSS Executive Matrix View
m Matrix Data Post-Processor
m Matrix Plot Post-Processor
Matrix Data Manipulation
m S-Parameter Format
m Renormalizing
m Deembedding
m Exportation
Plotting Matrix Information
m Plot Creation, Navigation and Editing
m Saving and Opening Plots
Eigenmode Post-Processing

Instructor-Led Exercises
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HFSS Executive Window Mafrix View

= Available as long
- e | e —  asatleastone
Solution List solution is complete
s soors ameeionr, | i View Sparameers
S_n represents a Sweep Solution | e - ot Delta-S data,
—— wnss s mony 2| | view Options Impedance, and
sewp sownion. |V Lists All Parameters Propagation
| P vt caracranistic mpessnce comer 32 s e 4 @VAIlable for Viewing Constants in
— - ), Tabular Form
| Display Region [ imm | ofl i = Various Display
/ - B I A Formats
Display Options Frequency Selection = No data
Select between (real, imag), Adaptive frequencies have one manipulation or
i ook ol suecpspemt e | save capabilty
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Matrix Data Post-Processor Interface

1
POSt Process |

Fields. ..

A

View Menu
Contains Single/Multi-Mode View
Options, Command Prompt Access

De—embed. ..

¥ Makri=m. ..
L Matrix. ..

portl:ml ~ 127.b7E)

portd:ml | 553327, 25.2k9)

port2:ml " 24.519)
porty:ml . GITE 24&.295)
File Menu

Contains Import and
Export Options

0\

Tolutions: Freguency (GHz1: Wiew:

Adaptive Pass § -
Adaptive Pass b
Adaptive Pass 7
Adaptive Pass &
Adaptive Pass 9
Adaptive Pass 10

= Hatrix

A
A
A
& " port Zo  Gamma
A
A

£
ML 0o -y

=]

-

Tisplay: Hagnitude. Phaze *

(Layout identical to HFSS Executive Window View)

Scattering Hatrix at 12 &Hz for L2-25 &Hz Fast Sweep (Phase in degrees)

port2imd porty:ml
0.55237. 25.3k9) ( O.552E54- 24.519) { O.5275844 24&.3295)
, 23251 &7 127 ( 0.081&b-s 119.4191 ¢ 0.0537b~-13k.9&kL1
-R&laka 119-419) { 0-13379, 13E. 75L&}  O0-09451- 1L&.331)
+-12k- 94k} { O0-094%5L, 11&.331) ( O0-20473. 974020

Compute Menu (shown open)

Contains Renormalize, De-embed,
Y- and Z-Matrix Computation, and
Sweep Combination Picks

Interface layout
identical to HFSS
Executive Window
Matrix View

Data import/export,
computation
(de-embed,
renormalize, etc.)
available via menu
picks

Saved data from
other projects can
also be accessed
and viewed
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Matrix Plot Post-Processor Interface

Reflection Coefficient, all parts
N /f_ = Allows plotting of
TR Dz any available
S Matrix Data - AN luti t
e L solution parameter
E ~ .
RNy { . AN from the Matrix
View Region Data contents
Can contain multiple plots in tiled n S-parameters
and cascaded orientation o ’
e A S W oo et Impedance,
2 / P W Froveey Gt Gamma, etc.
Transmissian
m Cartesian and
W e S AN Polar (Smith)
View Menu (shOWIj open) g ///’” \ formats
Manipulate plot views, show @
specific plot coordinates | \\l Plots can be
(rolling marker) gL navigated, edited,
I Plot Menu and saved
D_): 813,20 Create, open, save,
——— and edit p,gts Plofcs from other
| — projects may be
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Matrix Data Format

m HFSS reports Generalized S-
S[1:1,1:1] = “S11, same mode” Parameters

(reflection coefficient) ) )
m Normalized to impedance of

S[2:1,3:1] = “S23" each port at each frequency
(transmission coefficient from Port 2 point
to Port 3)

m /mplication: To output data

porta:n porta:ni porta:ni for use in a circuit analysis
portlimL [ O0.32344k. 9. 4491 { O0.%.2055.-142.971) { O0.09e72 ‘H.Eh;] t | th d t h |d f t b
’ ) ” OO0l, the data snou Irst be
porta:ml | ( O.L3055.-143.973) { O0.3784%, GL.9LY) { O0.94759- -L3.E4L) . .
port2:mL | { O.09672~ 14.2k3) { O.94759~ -ha3.54L) [ O.29249~ -44.&L7) I’enOI’ma/IZGd tO a S|ng|e
port2:ma | { O.9E97L. 1L4.974) { O0.09997--1kL3.311L) { 0.079L9- -E.313)

port3:m3 { O0.0029&4--151.99k) { O0.002b&--1222.79L) { 0.0020L- &Y. 444 ) CharaCteriStiC impedance for
ol | all ports and frequencies

S[3:2,3:1] = “533, mode 1 to mode 2" m S-Parameters are reported by
(mode-converted reflection coefficient) port and mode

m Mode-to-mode interactions
This Orthomode Coupler has three propagating modes at the between all D orts included
circular waveguide port and one at each rectangular port.
Due to the numbering of the circular port modes, Mode 1 of m Reported format is
Port 3 transmits directly to the only mode (Mode 1) in Port 2, : : .
while Mode 2 in Port 3 transmits directly to the only mode [{te_rr_nme_ltmg} port:mode,
(Mode 1) in Port 1. [The rightmost column of the above {originating} port:mode]
matrix is not shown.]
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Matrix Data: De-embedding

m De-embedding is the
process of shifting the S-
matrix’s reference plane
away from the ports

m De-embedding can be
, E done into or out of the
» 2 < modeled geometry
& a Caution: De-embedding
’ uses the complete
/ é-& (complex) propagation
/‘ constant solution found at
the port, therefore loss is

"\

The S-Matrix for this three-way power divider taken into e.ffec.t. However,
are evaluated at the Ports. Deembedding can de-embedding into a model
add line length, assuming the transmission line across a discontinuity in

cross-section at the port remains the same... the transmission line cross-

...Subtracting length is also possible. However, section is not valid!

specifying a distance which would deembed past a
change in the transmission line cross-section will
provide invalid results!!

0\

www.chantennas.com

smart software for high-frequency design
7-7



shared by:www.cnantennas.com

Matrix Data: De-embedding Procedure

Eenormalize. ..

m From the Compute Menu, pick
De-embed.... This opens the
graphical de-embedding window.

m Select a Port for de-embedding from
the list

m Specify direction as into or out from
model geometry
m Specify de-embedding length
m Either select the Value button
and enter a numerical length, or

m Select the Vector length button
and pick endpoints representing
the vector from the geometry

Comkine SWeERs .
¥ Matrix...
L Matrix. ..

5 B 7 m Press the Set Distance button to
TR confirm the selected port’s settings
e v | 4- "o g e 7 2l m Repeat for all ports to de-embed, then
value: mils A_s Adaptive z:zz :
6. [ o = Co foiis 1t press the OK button
\—M— o m De-embedded dataset shows in
e e (==  [=-1 Matrix Data Solution List as “D_n”
A

smart software for high-frequency design
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Frequency [(GHZ):

0\

Eenormalize. . .
De-embed. . .
SombEine SUEERS. . -
¥ Matrix... ive Pass 1
Z Matrix. .. ive Pazs 2
-3 Adaptive Pass
& Adaptive Pass
& adaptive

1L4-1& GHz Fast Zweep

Wiew:

= Hatrix € Delts =
& port o { Gamma

) v Hatpix €0 & Habr i

Dizplay: Real.s Imaginary !l
Eenormalize Zolution E
Fort:Hode R &norm Io Real Tmag
v
port2:ml h Ipi tO0.00 o.o0
port2:ml N Ipi EO0. 00 o.0oo
porti:ml h Ipi tO0.00 o.o0

Zpv and Zvi will only be
enabled as options for use
as the current matrix
normalization if an
impedance line was
defined in the model.

Port Impedance:
(o Ipi
) fpu
) zui

|7 Renormalize Hode:

el oms

mag [ | oms

Cancel Help

F Matrix Data: Renormalization

m Select the Solution set

for which you wish to
obtain renormalized
data

Pick Renormalize from
the Compute Menu

|dentify which
characteristic
impedance definition
should be used for the
current matrix
normalization, and
define the desired
Renormalization
impedance

Renormalized Solution
data will be shown as
“R_n” in Solution List

NOTE: Re-normalization should ALWAYS be performed AFTER any required de-embedding.
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Matrix Data: Data Export

.o mror_joer m Data is exported directly from the

gompute Miew Help

p— Matrix Data interface into several

Data Table. ..

popular formats
Delete. .. Berenade. . . A_b Adaptive Pas:z b -
; a_7 Adaptive F 7 H H H
e 1| Levesimaslibie. . L haive pe s m First select the desired Solution
— Heutral Format. .. &_9 Adaptive Pasz 9 t t t
5 &_10 Adaptive Pass 10
e 1 %1 12-35 GHz Fast Swee seto expor

m Select Export from the File

e o B menu, and define the desired
E wpart filename Directaries: type:
S. ' d whprajditfor_joe. i Data Table is a format readable
50 =XT q _ Cereel | by MS Excel (.tab)
(= vBproidi Citifile is formatted like network
B= for_joe.pit .
£ bound3 analyzer output files
£ execparam Serenade is the Ansoft circuit
£ hfss : : ;
A | e 4 simulation suite o
- _ Touchstone/Libra is an alternate
Lizt Filez of Type: Dirives: simulation SUite
" cit -l =4 | Metwork... ,
= ki J &l Neutral Format is an Ansoft
format, exportable to other products
NOTE: If you choose to export to a circuit simulator m [ he correct file extension should
format (e.g. Touchstone), the interface will warn you if be defaulted in the file save
renormalization is recommended prior to Exportation.

dialog which results
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Matrix Plot: Creating New Plots

m When first opened, Matrix Plot shows
a blank screen

- m To create a Plot, pick New Plot from
ata lype
Pick data to the Plof menu

plot from list | |m Define the type of plot desired in the
\ resulting Define New Plot dialog

window

Solution Sets

Adaptive solutions can only

be plotted in Smith format,

while Swept solutions can be
plotted in Cartesian or Smith

DIefine Hew Plot

Eolutian: duantity: Component

51 * L.&-2 GH2 Fast Sweep

Fortlimla Fort2:ml Phase
Fort2:ml- Portliml Real
Porta2:ml. Forta:ml Imaginary

formats. r \
Flot Type: Flot Domain: Flot Zcaling: r- Flot, TRput Sigral
(% cartesian fr ws Frequency 4B (o By Tnpuk Sagn Signals: e e *
= smith <n i us Time £ yswk % unscaled Y
Component
cancel | Help | Pick component
to plot
|
Plot Formats Quantity
Type (Cartesian, Smith), Domain Pick specific S- or
(frequency, time), Scaling (dB, Impedance parameters to plot
N linear, or VSWR)
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Matrix Plot: Navigating a Plot

m [he Zoom tool icons
work the same as in

N\ iy Plat | : S Matrix Data o e sane &
1]
7& X m Plot scale is
v auto-created
. \ / [ [\ /\ /AN / \ with zoom in or

\ ANA
m A data marker can
\/ \ be placed using the

=30

3
N /\ Show Coordinates
T mf menu pick or tool
= / \ Cu) \ icon, and can be
= \ N rolled along the
/ \ trace using the
%/ Graph = 5_L ¢ S0L L1 L0 (mag) \ keyboard cursor
-80 % X = 1.44044 keys_
Z/ T = =BL.327EE )
b, - —_— m Mouse right
3 85 E |95 2 click exits show
Frequency (CHz) coord. mode
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Matrix Plot: Reformatting a Plot

fAatrix Plot "s57

File Edit View Plot Window Help [ | DOUbIe'CIICkIng

513l o Plot | : S Matrix Data anywhere on the plot
@ ey ' allows reformatting
\ m Horizontal and

E_L ¢ E0L:LaL:L0 (mag)
5.1 ¢ BO2:L+1:L0 (magl

e
—

vertical axis
/ \ ® m Title or Axis

VAVAWAY

\ : Headers
(All other locations) o
= Double-clicking
5.1 : E01:L.1:10 imagl | PPPPPLPNF 1ot 1 : 5 natrix Data || On the plot
D] . : Legend allows
|7 Show Harkers |7 show Line . | | . | | reformatting Of
L] o] . . s | w | | the trace lines
760 E / F Rajor Grids l_ Hinor &rids B (COIOr, data
- % I r1a|.1:r Ticks | v Hi|:;r' Ticks | B Sym bol, etC-)
/ v [m || = | || = More traces can be
o 5 =] Eegende > Shas heea ol overlaid on the same
b B I chart using the Add
- 5 . 5 ‘ to Plot pick from the
Frequency (GHz) Plot menu
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Matrix Plot: Saving and Opening Plots

Window Halp m Save and Open options are
ad 7o P1ob. . also in the Plot menu
Open. . 4 Plat file Directariss: -EIK m Plots are saved in a *.dat
Llose d:customerfacets pitsB. pit - f t b d f It
B Cancel ormat by defau
Format ingertion. dat 2B ds - .
[ customer m Plots from other projects
B facon may be opened in this
£ baunda interface
r £ execparam
£ hhss = m Data from current
List Files of Type: Drives: prOjeCt can be ‘added’
" A= | I to other project data
™ #dd To Active Plot plots in this manner

m For further Plot manipulation
and comparison functions,

' > including a signal calculator
A e D - ! ’
Sfea) ‘ A ‘ I E S0 see the PlotData utility off
LICENZES COLORE 21 HOTELER 20 HODELER FLOTIATA EVALLATOF the Utllitles toolbar Of the
main Maxwell control panel
‘\\ smart software for high-frequency design
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Eigenmode Data Post-Processing

e m Eigenmode solutions do
_ream | R _ comergnce_| not have matrix results

cigenmose soweion  s| | sowtions, m Matrix Data and Matrix

Eigenmode Adaptive Pass 2 -
Iraw. .. |J

Eigenmode Adaptive Pass 3

Eigennogs Adaptive Pass 4 & Sotution Table Plot Post-Processors

Eigenmode Adaptive Pass §
Eigenmode Adaptive Pass b

shmes Qs b ¢ " are disabled
m View Eigenmode results

_ | directly in HFSS
" Executive Window

Frequancy (GHz)

Tetup Haterials... | J

oI SR R IR T T

Setup BoundariessSources... |J

Tetup Executive Parameters !|

Eigenmodes for Eigenmode Adaptive Pazs L2

.
Mode 1 | ¢ &. 903E0e+000~ O.0OOODe+OOO) u Elgenmode

Aode 2 { 9.bLE4LELe+000- O.00000e+0007

Hode 2 | § 9.b7?7PEke+000- O-O00000=+0001 frequenCIeS and Q (If

Aode 4 f 1.1121&e+001- O.00000e+0007

Hode & | € 1.11437e+001. O.00000=+000) appllcable) are
Hode L | { 1.133L0e+00%- O.00000=+000)

Hode 7 ( 1.34y754e+001l-~ O.00000=+00071 displayed in tabular
format

m Comparative Plot of
real vs. imaginary
frequency components
is available for models
with lossy conductors
and/or dielectrics

Post Process !|
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Matrix Post-Processing Exercise

There is no formally-directed “Exercise” written for Matrix
Plot and Matrix Data Operations

Your instructor will guide you through viewing some
solved project data to familiarize you with the use of the
interface

Look for projects named “*_slv” in your Project Manager

A
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