SYS Realize Your Product Promise™

Workshop 3: Q3D 2D Extractor — Transmission Line Toolkit

Fluid Dynamics Structural Mechanics Electromagnetics Systems and Multiphysics

Stripline Transmission Line 2D
Extractor Simulation



ANSYS Table of Contents

» 2D Extractor Topics to be Covered:
— Creating a cross-section of stripline Tx line using Transmission Line Toolkit
— Defining the solution setup
— Analyzing the model
— Exporting a W-element model.

« 2D Extractor Overview

— The ANSYS 2D Extractor is an electromagnetic field solver that extracts transmission line parameters from the two-
dimensional cross-section of an arbitrary multi-conductor transmission line. Two separate field solvers are applied to
extract the parameters necessary to create the transmission line model.

» Electrostatic Solver: Given the voltage applied on the conductors, the electrostatic solver calculates charge on
all conductors. The capacitance and conductance per unit length are derived from the electrostatic field solution.

* Magnetostatic Solver: Given the current injected into a conductor, the magnetostatic solver calculates the
magnetic flux intersecting all conductors. The inductance and resistance per unit length are derived from the
magnetostatic field solution.

— Most transmission lines used for high speed signaling are comprised of two or more parallel conductors. If the
conductors are close together, the transmission lines can be characterized in terms of frequency dependent R
(resistance), L (inductance), C (capacitance), G (conductance) matrices. This condition must be satisfied in order for
the solution from the 2D extractor to be valid.

— A widely used model for transmission lines is the W-element model, which is a table listing the frequency dependence
of these RLCG parameters.

Here is a cascaded RLCG model
approximating a two conductor transmission
line. RLCG generally depend on frequency.

1T
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ANSYS Model Description

 Transmission Line Toolkit

— We will be using the Toolkit to create the 2D geometry and setting up the simulation parameter for the 2D Parameter
extractor to solve. The toolkit can also be used to get quick Zo and Zdiff parameters analytically.

 Differential Stripline
— This example demonstrates how to set up and analyze a differential stripline transmission line as shown below.

— This example will also teach you how to export a frequency-dependent tabular W-element for use with a transient
circuit simulator.

ace Differential Plane Thickness
i Spacing

Plane Thickness = 2mils, Trace Thickness = 2mil, Trace Width = 5mil
Trace Spacing = 5mil, Bottom Dielectric = 7 mil, Top Dielectric = 7mils
Differential Spacing = 15mil
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ANSYS 2D Extractor

» Launch Q3D Extractor

— The 2D Extractor is part of the product Q3D Extractor (or Q3D), which encompasses both a three-dimensional and a
two-dimensional quasi-static field solver. The following exercise focuses entirely on the 2D Extractor portion of the
Q3D and the Transmission Line Toolkit.

— Launching Q3D: To access the Q3D Extractor, click the Microsoft Start button and select

All Programs > ANSYS Electromagnetics > > ANSYS Electromagnetics Suite 16.2 > ANSYS Electronics Desktop
2015.2

WSO03-4 © 2015 ANSYS, Inc. March 10, 2014 Release 2015



ANSYS 2D Extractor User Interface

* Insert a 2D Extractor Design

From the menu select Project > Insert 2D Extractor Design. A 2-D modeling window will appear as shown below.
Save the file. From the menu select File > Save. Name the project diffstrip

WS03-5

@ANS‘/S Electronics Desktop - Pr‘c;.-ctm - 2DExtractorDesignl - 3D Modeler - [Project20 - 2DExtractorDesignl - Modeler] h The Curl’ently aCtive Design iS ||Sted here Jéj
[a°] File Edit View Project Drayw Modeler 2D Extractor Tools Window Help el
ED@ny;iLocal jJEIJ'ﬂ[ﬂ:éid BLSse = L 2 & st 3 R in 0 C s |°b|InP\anev=
e <[ =i . ||c0pper ﬂHModel j=1:r ML " =@@ﬁ]@@@ﬁlﬁﬁ®=§| | =
LMenu SRR N Lol SRR - A
Project Manager LI -1~ Coordinate Systems \ X
B Project20® & Planes Fy
& 2DExtractorDesignl (Open) -2 Lists TOOlbarS
(2 Definitions
- Modeler window
| Project manager
' & -
Ll
B
Model Tree
I (always to the left of the Modeler window)
Properties o x
Name ‘Val..| Unit |Eva|ualed\f ‘
0 15 3 (um)
Progress o x
' - : Progress Window
|| | Properties Window
I Message Manager o x
] m ; Message Manager
Variables

[num|
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ANSYS Transmission Line Tool Kit

* Launch Transmission Line Toolkit

window will appear.

ctorl roject20
ler | 2D Extractor | Tools Window Help

sel| B List.. Bl BO . aKé = o1 !
: o \{alldatloln Check.. (=
Analyze Al ¥
(@B Edit Notes.. I
Toolkit 4 CableModeling L
2D Model Editor Transmission Line Toolkit
Solution Type... Update Menu

Edit Length Settings.

Design Settings ...

Set Background Material...
Translate Material Database ...

az' Transmission Line Toolkit

File Help
Units
ANS l S @ Mills Inches Microns Millimeters
| Select Design Type -

Welcome to the ANSYS Transmission Line Toolkit

To get started select the type of design you would like to create in the drop down box in the upper left corner.

Nominal values are already entered for various designs to get you started. Just edit the text fields to customize
to your design needs.

ANSYS Transmission Line Toolkit 2.1 Build Sept 15, 2015

I Simulation Parameters

Lﬁ
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From the Menu select 2D Extractor > Toolkit > Transmission line Toolkit A Transmission Line Toolkit modeling

Design Parameters
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ANSYS Transmission Line Tool Kit

« Setup Transmission Line Parameter and Simulation Parameters
Select Stripline — Differential Line Type from the drop down menu
Make sure the units are in Mils which is default

WS03-7

3 - ———— l———|
@ Transmission Line Tuolw _— X

File Help

Simulation Parameters

Solution Setup

Frequency Sweep

l
 Ch—

© 2015 ANSYS, Inc.

Units
(@) Mills.

(Inches [ )Microns ) Milimeters

Solution Frequency 10

Stripline - Differential -

GHz -

@ MNone [ Discrete [ | Interpolating

Advanced Conductor Options

(@) None

Surface Roughness Modeling | Trace Ek:hing‘

(") Hammerstad-Jensen

() Huray

March 10, 2014

Plane Thickness

085
085 _|
0|
5
6

Dielectric Properties

Fill in material characteristics, example values preloaded.
Values will automatically be fit with Djordjevic-Sarker Model

Top Dielectric Bottom
. :
Frequency: 1 GHz - 1 GHz -
Relative
Permittivity:  # 4
Loss Tangent: (.02 0.02
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ANSYS Transmission Line Tool Kit

« Setup Transmission Line Parameter
— Use the Transmission Line Design Parameters shown in the window below. These were explained in slide #3
— Click Calculate to get Z0 value

Geometry

File Help

@ Mills  (Inches  (IMicrons (_ Milimeters

Stripline - Differential

Plane Thickness

=~ N s

Simulation Parameters
Solution Setup Advanced Conductor Options Dielectric Properties
Solution Frequency 10 GHz Surface Roughness Modeling | Trace Ek:hing‘ Fill in material characteristics, example values preloaded.
R s S @None ) Hammerstad-Jensen () Huray Values will automatically be fit with Djordjevic-Sarker Model
@/None () Discrete () Interpolating Top Dielectric Bottom
- ;
Frequency: 1 GHz ~ 1 GHz ~
Relative
Permittivity: 4
Loss Tangent: 002 0.02

\lﬁ
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Transmission Line Tool Kit

» Setup Advanced Conductor Options: Surface Roughness
— Select Huray surface roughness model with the default values

Units
Q! Mills Inches Microns Millimeters
| Stripline - Differential - Design Parameters
Number of Traces 4
- Differential Plane Thickness 2 mil
s ifferentia Plane Thickness ;
i mil
SpacinJ Spacing /_1‘ Trace Thickness 2
(=== d========== Trace Width 5 mil
b Trace Spacing 5 mil
:;rc:‘:lieleﬂrie Trace Thickness St B Bt 7 mil
ness "
Top Dielectric 7 mil
1 S Vs § i
4 "~ l Differential Spacing 15 mil
| Bottom Dielectric  [<==">
: Thickness Trace
¥ Width

Action
Zo 4386

. Create | . Zodiff 7692
Advanced Conductor Options Ko =

I Simulation Parameters

Solution Setup Advanced Conductor Options Dielectric Properties
Solution Frequency 10 GHz « Surface Roughness Madeling | Trace Etching Fill in material characteristics, example values preloaded.
Values will automatically be fit with Djordjevic-Sarker Model
Frequency Sweep None Hammerstad-Jensen @) Huray
@) None Discrete Interpolating Top of Trace Units Top Diglectric Bottom
Hall-Huray Surface Ratio 25 Dielectric
_— um -
Nodule Radius: 05 Frequency: 1 GHz ~ 1 GHz -
Sides of Trace Example
Hall-Huray Surface Ratio 25 Values Pre- Relative
§ Loaded . 4 4
Nodule Radius: 05 Permittivity: I
Bottom of Trace
Hall-Huray Surface Ratio 25 Loss Tangent: 0.02 0.02
Nodule Radius: 05

|
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ANSYS Transmission Line Tool Kit

« Setup Advanced Conductor Options: Trace Etching
— Click on the Trace Etching tab and add Over Etch factor ~5 using the slider

File Help

@) Mills

Stripline - Differential

Simulation Parametars
Solution Setup
Solution Frequency T ﬁ
Frequency Sweep
@ None () Discrete () Interpolating

( Jlnches  ( IMicrons [ Milimeters

Advanced Conductor Options

Surface Roughness Modeling | Trace Etching

©) None (@) OverEtch () Under Etch

Etch Factor: 5.03 Etching %. short tolong- 15.%

I

U

Plane Thickness

Dielectric Properties
Fill in material characteristics, example values preloaded.
Values will automatically be fit with Djordjevic-Sarker Model

Top Dielectric Bottom
> .

Frequency: 1 GHz - 1 GHz -

Relative

Permitivity: 4 4

Loss Tangent:

WS03-10

© 2015 ANSYS, Inc.

March 10, 2014

Release 2015



ANSYS Transmission Line Tool Kit

« Setup Dielectric Material
— For this exercise, use permittivity of 4.0 and loss tangent of 0.02 at 1 GHz for both the top and bottom dielectric.

WS03-11

File Help
Units
ANS I S o) Mills Inches Microns Millmeters
Stripline - Differential - Design Parameters
Number of Traces 4
. SN Plane Thickness 2 mil
race ifferentia Plane Thickness i
i . i 2 mil
Spacan Spacing /_f Trace Thickness :
A ==Fy {====sssss Trace Width 5 ol
3 Trace Spacing 5 mil
Top Dielectric Trace Thickness N— Ersttor (BTl - mil
Thickness . -
Top Dielectric
] G i :
t “\ l Differential Spacing 15 mil
| Bottom Dielectric  [¢
: Thickness Trace
¥ Width
Action
iff | 76.92
Creale | _ Zodiff: PR
= A About
Simulation Parameters Materlal Propertles
Solution Setup Advanced Conductor Options m
Solution Frequency 10 GHz Surface Roughness Modeling| Trace Eiching Fill in material characteristics, example values preloaded.
Values will automatically be fit with Djordjevic-Sarker Model
Frequency Sweep None @) Over Etch Under Etch
@ None Discrete Interpolating Top Dielectric Bottom
Dielectric
Frequency: 1 GHz - 1 GHz ~
Etch Factor: 5.03 Etching %. shorttolong: 15.9 Relative
— Permittivity: 4 4
U
Loss Tangent 0.02 0.02

© 2015 ANSYS, Inc.
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» Setup Simulation Parameters
Select Solution Frequency of 10 GHz
Also select Interpolating sweep from 0 — 10 GHz with a step of 100MHz

WS03-12

File Help
Units
@ Mills Inches Microns Millimeters
Stripline - Differential -
Trace J Differential Plane Thickness
Spacin Spacing
e o i t
b
Top Dielectric Trace Thickness ¥ L
Thickness
b G
t
I Bottom Dielectric
: Thickness Trace
¥ Width

Solution Parameters

Simulation Parameters

Solution Setup
Solution Frequency 10

Frequency Sweep
None Discrete

Frequency Start 0

Frequency Step 10

Frequency Step 100

@/ Interpolating

Advanced Conductor Options

GHz ~ Surface Roughness Modeling| Trace Etching

Nane Q) Over Etch Under Etch

GHz ~
GHz ~ Etch Factor: 5.03 Etching %, short to long: 15.9
MHz ~ U

Dielectric Properties

Design Parameters
Number of Traces

Plane Thickness
Trace Thickness
Trace Width

Trace Spacing
Bottom Dielectric
Top Dielectric
Differential Spacing

Action

Calculate

mil
mil
mil
mil

mil

NN DR e

mil

15 mil

Zo:  43.86

it 76.92
Create ol Zodiff: AR

About

Fill in material characteristics, example values preloaded.
Values will automatically be fit with Djordjevic-Sarker Model

Top Dielectric

Frequency: 1

Relative
Permittivity: 4

Loss Tangent 0.02

GHz -

Bottom
Dielectric

GHz ~

0.02
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ANSYS Transmission Line Tool Kit

« Calculate Analytical Zo and Zdiff and Create geometry
Zo and Zdiff is calculated using analytically using equation specified by IPC-D-317A

WS03-13

Click on Create to create the geometry to be solved using 2D Field Solver. This creates a new project in the projec

manager
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File Help

Units
ANSYS @ Mills Inches Microns Millimeters
Stripline - Differential -

Trace J Differential Plane Thickness
Spacin Spacing P
bmmp| |emmmme———— t

1 Top Dielectric Trace Thickness ¥-

Thickness T
1 [

: Thickness
¥

| Bottom Dielectric

|‘.-+
Trace

Width

N

Design Parameters

Number of Traces 4

Plane Thickness 2 mil

Trace Thickness 2 mil

Trace Width 5 mil '
Trace Spacing 5 mil
Bottom Dielectric 7 mil

Top Dielectric 7 mil
Differential Spacing 15 mil

~

Simulation Parameters
Solution Setup
Sclution Frequency 10
Frequency Sweep

MNone Discrete

Frequency Start 0
Frequency Stop 10

Frequency Step 100

Advanced Conductor Options

GHz ~

@/ Interpolating
GHz ~
GHz -

MHz ~

Surface Roughness Modeling | Trace Etching

None @) Over Etch Under Et

Etch Factor: 5.03

J

Etching %. short to long: 15.9

Zo/Zdiff and Create

Action

Create | . Zodif

43.86

76.92
Help =

About

Dielectric Properties

Fill in material characteristics, example values preloaded.
Values will automatically be fit with Djordjevic-Sarker Model

ch

Top Dielectric
Frequency: 1 GHz ~

Relative
Permittivity: 4

Loss Tangent: 0.02

Bottom
Dielectric

1 GHz -

0.02
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ANSYS 2D Parameter Extractor

« Exit out of Toolkit by clicking on File > Exit

— You see the window below after you exit. A new project is created in the project manager window. You may need to do
CTRL-D/FIT ALL to see the transmission line model

N ANSYS E

[®] File Edit View Project Draw Modeler 2D Extractor Tools Window Help

D@FH| L DB(&]X 2 o

SB% 0 BAMBO L = 2

[ T |

=mon

PR@E iV T 08000010 | 0 2 (finPene ],

= Project23=

BB MHER =R A

& Stripline_Differential_Created_Octd

iR IR e HHE _pae?dh i aa? i ¥ ||ccpper j”MOdEI
iHSBSe kifel o,

~ESheets; u

--[4 Coording

.- Planes
@@ Lists

< 1 3
Properties o x
Name |Va| | Unit |Eva|uz -

topdielectricthickness 7 mil Tmil ||
bottomdielectricthic... 7 mil 7mil
diffspacing 15 mil 15mil
platingthickness 0 mil Omil
noduleradiustop 05 um 0.5um |=
noduleradiussides 05 |um 0.5um
noduleradiusbottom 05 um 0.5um
HHsurfaceratiotop 25 25
HHsurfaceratiosides 25 25
HHsurfaceratiobotto... 25 25
fracespacing 5 mil Smil
toptracewidth 42 mil 4.205m

< 1 »
Variables |
Ready
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ANSYS 2D Extractor

 Run the Analysis
— Save the project with CTRL-S
— Run the analysis by clicking with the right mouse button on Setupl1 and choosing Analyze.

N ANSY!

[# File Edit View Project Draw Modeler 2D Extractor Tools Window Help
DFHE|f 2B(3|% < = i CE% N BEARBO LN -+ LIR30 00S 00 & |[npanev] .
i!’@@;i‘lﬁﬂ;iulslh:'ii*l;:ml='§’||copper jHModel j=§ﬁf=§hbﬁa}%-sa.€‘z;§@@@@ﬂ@@@@;i§‘$§|3535=
BB PEEEH (IMTEITQ |RE 00 5

~O Sheets ¥
-le, Coordine

&8 Planes
@ Lists

o]

=@ T issionLineToolkit_E

[

-l 2DExtractorDesignl (Open)
B Stripline_Differential_Created_Octg
é 3D Components
- & Model
[~ EF Boundaries
=-# Conductors
J: Ground_Plane
@ Tracel
@ Trace2
@ Trace3
@ Traced
- B8 Mesh Operations
=-[H] Reduce Matrix
- [H] original
Eﬁ Analysis
N JEei Copy Ctrl+C
2 Paste Ctrl+V
(@ optimet,
--[F] Results Rename F2
TG Field ov| X Delete Delete 0 20 30 (mil)
-] Definitions

][

Properties... a x
Disable Setup

~ Add Freguepcy Sweep...
I Analyze |

P |
Namea | Revert to Initial Mesh

Name  Setupl Apply Mesh Operations
Enabled
Adaptiv.. 10 Export Circuit...

Properties

es

¢] I Create Quick Report...
General [CG | Rl Perform FFT on Report ...
Perform TDR on Report ...

Add a new frequency| | N L_.ll'a.-1‘ ‘ af

WS03-15 © 2015 ANSYS, Inc. March 10, 2014 Release 2015




ANSYS Results

« Solution Data
— Select the menu item 2D Extractor > Results > Solution Data
— To view the RLGC Matrix Data, Click the Matrix Tab
— To view CG matrix, select CG from the drop down list
— You can view the RL matrix selecting RL from the drop down list

A0 Solutions: TransmissionLineToolkit_Example - Stripline_Differential_Created_October06070104_UTC == i:h
Simulation: |Setup1 ﬂ |Interp0|ating_8weep
Design variation: |SS='UmiI' topdielectricthickness="?mil' toptracewidth="4.205mil' trace spacing="Gmil' tracethickness="2mil' J ’?
Profile ] Convergenceline Data l Mode Data ] Mesh Statistics ]
[v Conductance Units: |mSie ﬂ |Distributed Maxweﬂ |D (GHz) ﬂ Export... b4

[v Capacitance Units: |pF ﬂ |Original ﬂ [ AllFregs Edit Freqgs...
Fassivity Tolerance: oom Check Passivity | Equivalent Circuit Export... |

Tracel
(mSie/meter, pFimeter) TraceZ Trace3 Traced
Freg: 0 (GHz)
Tracel 4.2486E-009, 168.87 -6.6047E-010, -26.251 5 4EB9E-013,-0.021736  -4.3437E-015,-0.00013541 I
Traca? -6.6047E-010.-26.251 4. 2498E-009, 168.91 -6.5226E-011, -2.6925 -5.4694E-013,-0.021738
Traced -5 4BF9E-013.-0.021736 -6.5226E-011, -2.6925 4.2496E-009, 165.9 -6.6O09E-010,-26.236
Traced -4 B487E-015,-0.00019541  -5.4684E-013,-0.021738  -6.GO09E-010, -26.236 4.2484E-009, 168.86

Close I
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ANSYS 2D Extractor

« Export the W-Element Model

— Click with the right mouse button on the Setupl in the Project Manager.
Choose the option Export Circuit...

— Be sure to select Setupl : Interpolating_sweep for the solution so that

‘M| Original I‘

. B4 Analysis
- eoEE B o Ctrl+C
e g Paste Ctrl+V
Optimetrig
[ Results Rename F2
T Field over| X Delete Delete

- Definitions

Properties...
Disable Setup
Add Frequency Sweep..

Analyze
Name Revert to Initial Mesh
Name  Setupl Apply Mesh Operations

frequency dependence is included in the model. oo |10
— Press the D next to File name and browse to the location where the
model should be saved. [ Export circuit. TP [
— Select Nexxim/HSPICE W Element as the file type. St Expor
- Use f||e name dlffStI‘Ip and PreSS Open. Solution: ‘Setum s Interpolating_Sweep
— Press Export Circuit... to write the model to the file. Variation: [ootomdielectich ckness=7mil botior .. |
— Press the OK button on the window indicating the file is diffstrip.sp to e nre CiSumperCustamerFranssiCruzett. . |
exit.
. . . . . Model Name: ‘TransmissiDnLineTDDIkit_ExampIe
— Click Close to exit the Export Circuit window.
. Matrix Options
@) Choose File: h—' - [i_hj Type: @ Distributed i
@©=| « Ansoft » ElectronicsDeskiop2015.2 »
=l
Organize ~ New folder
ANSYS_CR Matrix: Original -

Documents library

Arrange by: Folder ~
ElectronicsDesktop2015.2

M Desktop
. Libraries Rane

‘.. Documents = config

4. Music

=. Pictures

Subversion

x Videos I I
& Alain Michel
& Computer

& local Disk (C) ~ « 1 b

Filenamsl diffstrip| i 0 | Nexxim/HSPICE W Element ~
Open Cancel I
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Solution Type:

Lumped Length Settings
MNumber of Cell(s):

[v Capacitance [+ Conductance

[v Resistance [¢ Inductance

——

Length: |1 |meter J
Rise Time: 1e-009 seconds
Preview... | Close




ANSYS Z0 Plot

» Plot Characteristic Impedance
— Select the menu item 2D Extractor> Results> Create Matrix Report> Rectangular Plot.
— From the Create Report dialog box
» Category: Characteristic Impedance
» Quantity: ZO(tracel, tracel), ZO(trace2, trace2)
* Function: mag

* Press New Repo rt EJ Report: TransmissionLineToolkit_Example - Stripline_Differential_Created_October06070104_UTC - New Report - New Trace(s) ﬁ
e Press Close Context Trace ]Famines] Families Display |
Solution: . ing €
|Setup1 : Interpolatmg_-ﬂ Primary Sweep: |Freq ﬂ |AII J
Matriz: Original -
| E J X [v Default |Freq J
. Range
¥ |mag(ZD(Tracel,Trace1]], mag(Z0(Trace2, Trace2)) Erre
Category: Quantity:| ﬂ Function:
Output_\-’ariables | |zo(Trace1,Trace2) ang_deg
C Matrix Z0(Tracel,Trace3) ang_rad
G Matr!x Z0(Tracel, Trace4) arg
R Matrix cang_deg
L Matrix Z0(Trace2, Tracel) cang_rad
Lumped C Matrix Z0(Trace2,Trace2) dB10
Lumped G Matrix Z0(Trace2,Trace3) dBi0normalize
Lumped R Matrix Z0(Trace2,Trace4) dB20
Lumped L Matrix =| |Zo{Trace3,Tracel) dB20normalize
Characteristic Inpedance Z0(Trace3, Trace2) dBc
Crosstalk Coefficient Foru:rard Z0(Trace3, Trace3) im
Lumped Crosstal!( Coefficient F Z0(Trace3, Traces) m
Crosstalk Coefficient Backward Z0(Traces Tracel normalize
Modes Voltage (Trace4, Tracel) re
I Modes Current Z0(Trace4, Trace2) I
Modal Characteristic Impedanc Z0(Trace4,Trace3)
Velocity | |Z0(Trace4, Trace4)
Update Report Delay
Attenuation
[¥ Real time EpsEff -
QOutput Variables... ‘ Options... ‘ New Report | ‘ ‘ Close

E
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ANSYS Z0 Plot

« This is the plot you see with default setting

| | TransmissionLineToolkit_Example - Stripline_Differential_Created_October06070104_UTC - XY Plot 1 = el <™
XY Plot 1 stripline_Differential Created October06070104 UTC 4
8.75E+005 Curve Info
1 — mag(Z0(Trace1, Trace1
. Setuprqa!%teggaigﬁng_r%ﬁeenp
. —_ maq(Z[](T race2, Trace2))
i Setup1 Interpolating_ Sweep
7.50E+005 —
6.25E+005 ]
5.00E+005 ]
T |
3 75E+005
2 50E+005 —
1.25E+005 |
0.00E+000 . — — N S
0.00 2.b0 460 6.00 8.00 1000
Freq [GHz]

WS03-19

© 2015 ANSYS, Inc.

March 10, 2014

Release 2015




ANSYS Z0 Plot

Double click anywhere in the plot area select tab X Scaling. Specify Min as 0.01 and Max as
10, Spacing of 5 and Minor Ticks as 5

» Select Tab Y1 Scaling. Specify Min of 0 and Max of 80 and spacing of 10 and Minor Ticks
of 2. The Zo plot should look like the one on the next slide now.

Properties: TransmissionLineToolkit_Example - Stripline_Differential_Created_Oc... ﬂ Properties: TransmissionLineToolkit_Example - Stripline_Differential_Created_Oc... ﬂ
Cartesian ] Generall Grid l Header] Legend] X Axis X Scaling lYl Axis l Y1 Scaling ] i Cartesianl General] Grid ] Headerl Legend ] X Aoxis ] X Scaling ] ¥1Axis 1 Scaling l f
Name | Value | Unit |Eva|uated V| Descriptiot Name | Value | Unit |Eva|uated ‘u’l Descrip

| |Auds Scaling Linear Axis Scaling Linear
| |Specify Min 2 _W_-__
__[Min 0.01 GHz Min

| |Specify Max [ _Specn‘y Max v

 [Max GHz | |Max 80
_-__ | |Specify Spacing v

__|Spacing GHz ___|Spacing 10
_MlnorTch-c Divs 5 | |Minor Tick Divs 2
|__|~Manual Units |__|~Manual Units
| |Auto Units [v | |Auto Units v
| |Units GHz _|Units
| |~Infinity Visualization |__|~Infinity Visualization
| |Map Infinity Mode [ | |Map Infinity Mode [

Map Infinity To 20 __|Map Infinity To 1.75e+006
_[~Margin __|~Margin
|__|Min Margin % 0 ___|Min Margin % 0

] 1 | » 4 ] ' »
[ ShowHidden [ Show Hidden
oK | Cancel 0K Cancel |
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ANSYS Z0 Plot

= | TransmissionLineToolkit_Example - Stripline_Differential_Created_October06070104_UTC - Zo Plot o]
Z0 Plot  Stripline_Differential_Created October06070104 UTC &
80.00 Curve Info
— magq(Z0(Trace1,Trace1))
Setup1 Interpolating_Sweép
—— mag(£0(Trace2, Trace2))
70.00 Setup1 :Interpolating_Sweép
60.00
50.00
4000 -
30.00
20.00
10.00 -
0.00 . . , . . ! . .
0.01 5.01 10.00
Freq [GHZz]
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