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Conventions Used in this Guide

Please take a moment to review how instructions and other useful information are presented in
this documentation.

* Procedures are presented as numbered lists. A single bullet indicates that the procedure
has only one step.

Command font is used for:

e Command line prompts that should be typed exactly as written.
e Script examples.

Bold type is used for the following:

* Names of windows, workspaces, menu commands, and options.
» Menu commands are often separated by angle brackets (e.g., File > Open).
» Labeled keys on the computer keyboard (e.g., Enter).

Italic type is used for the following:
e Emphasis.
e Publication titles.

The plus sign (+) is used between keyboard keys to indicate that you should press the keys
at the same time (e.g., “Press Shift+F1” means to press the Shift key and, while holding it
down, press the F1 key). You should always depress the modifier key or keys first (e.g.,
Shift, Ctrl, Alt, or Ctri+Shift), continue to hold it/them down, and then press the last key in
the instruction.

Getting Help: Ansys Technical Support

For information about Ansys Technical Support, go to the Ansys corporate Support website,
http://www.ansys.com/Support. You can also contact your Ansys account manager in order to
obtain this information.

All Ansys software files are ASCII text and can be sent conveniently by e-mail. When reporting
difficulties, it is extremely helpful to include very specific information about what steps were
taken or what stages the simulation reached, including software files as applicable. This allows
more rapid and effective debugging.
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1 - Introduction

This Getting Started Guide is intended to quickly familiarize users with the capabilities of
S| Xplorer. S| Xplorer is useful for pre-layout model generation and consists of several tools,
including the following:

* Stackup Layers Editor

* Padstack Editor

* Network Data Explorer

* Impedance Wizard (i.e., 2D MoM solver)
* Via Wizard

- O
.
—— % (=
7 = Windows can be
— . | easily resized by
= - = E ~ dragging borders
:m n—_'.wh
e e o Comea ]
© .
_'7':":7_

This guide leads you step-by-step through adding and editing a stackup, editing the padstack,
defining a transmission line, generating W-element plots, configuring vias, modifying and
analyzing the subsequent design, viewing the results, then exporting various elements to Circuit
(e.g., W-element, Touchstone, and Broadband SPICE models) for further design and analysis.
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Resizing Sl Xplorer

Every window within S| Xplorer can be resized, as appropriate, to more easily interact with the
active project or enter values in tables and fields. While following the instructions in the Getting
Started Guide, resize windows as appropriate. Reset the workspace at any time by navigating to
View > Toolbars and Docking Windows > Reset Workspaces.
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Continue to Editing the Stackup and Padstacks.
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2 - Editing the Stackup and Padstacks

This section explains how to perform the following tasks:

¢ Start Sl Xplorer and Import a Stackup

* Create a Stackup

¢ Edit the Padstacks

Starting Sl Xplorer and Importing a Stackup

Complete the steps in the following subsections to start SI Xplorer and, if appropriate, import a
stackup.
Note:

Stackups created in Slwave and HFSS 3D Layout can be imported directly into
Sl Xplorer.

Starting Sl Xplorer

1. Depending on the user's operating system, navigate to one of the following locations:
* Windows: \Program Files\AnsysEM\[version]\Win64

* Linux: /Program Files/AnsysEM/[version]/Linx64/

Note:

Where [version] is the current Ansys software version installed (e.g., if version
24 1 is installed, then enter v241).

Editing the Stackup and Padstacks 2-1
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2. Double-click the file AnsysSIXplorer.exe.

| | s | Manage Wing4
Home Share View Application Tools
o & Cut = x -il T New item = ﬂ & open ~ [ Select all
_J = W.| Copy path « % | Easy access ~ Edit Select none
Pin to Quick Copy Paste Mows Copy Delete Ri N o P i
|naccc§!|r opy as ] paste shortcut t;}\'e tgpl} e'e e Rename fo‘z\:r rﬂp'e ies T DD Ty
Clipboard QOrganize Mew Open Select
« v 4 > ThisPC » OS(C) *» Program Files > AnsysEM > v241 > Win64 >
Name Date modified Type Size
# Quick access . o o ~
=| AnsysReq.bct 3/14/2023 4:30 PM ext Document 1KB
@ Creative Cloud Files m AnsysSIXplorer.exe 5/16/2023 11:42 PM Application 9713 KB

3. Wait for SI Xplorer to start.

Note:

Sl Xplorer can also be started from Slwave (i.e., from the Slwave Tools tab, navigate
to the External Tools area. Then click Launch Sl Xplorer and wait for SI Xplorer to

start.
Tools Advanced Export Simulation Results Q  Tell me what you want to do...
2= Sm @t 5 & ! N
(5] Y. t’% e :uu(um”. [ :7 "7'1 i Measure.. / Ngj\ @ A N ﬁ E
S-param Vendor Clip FoE Network Data SUtility...  CMA.. Run Ironpy
| Assignment... bl Design [ Intersect ]} Explorer.. g Seript... Comman.
Design Tools Transformation Tools Net Operations Inspection Tools S-parameter Tools External Tédls Scripting
+ x Components v rx La N taunch sixplarer
Importing a Project
1. From File, select Import > Stackup > XML/STK.
New Project... Ctri+N
Open Project... Ctrl+0
Save Ctrl+5
Save As...
Import ¥ Stackup > IPC2581..
Export ¥ EDB... XML/STK...
1 CAansysdevitest\TransmissionLineModel.aedt
2 C\Users\..\DesktopUntitled.aedt jelectric Fill Thickness Elch
3 Chansysdevitest\Example_Analyzed_Via.aedt
1
Exit il

Editing the Stackup and Padstacks 2-2
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2. Navigate to an appropriate stackup *.xml file
Sl Xplorer with the stackup's parameters.

. Then select the file and click Open to populate

! Open
T This PC

Qrganize ~ New folder

@ OneDrive - ANSYS -
AppData
I Desktop
¢ Documents

&= Pictures

& This PC
J 3D Objects
Il Desktop
*| Documents
¥ Downloads
d Music
= Pictures
B videos
2305(C) w

05 (C) ansysdev » test »

TransmissionLineModel.aedb
TransmissionLineModel.aedb.bak
TransmissionLineModel sixpresults

originalStackup_changelayerNames.xml

File name: | originalStackup_changelayerNames.xml

XML Control File (*xml)

Cancel

Note:

Export a stackup by navigating to File > Export > Stackup > XML.

Mew Project...
Open Project...
Save

Save As...
Import

Export

Exit

Ctri+N
Ctrl+0O
Ctrl+5S

>

1 Chansysdev\test\TransmissionLineModel.aedt
2 CA\Users\..\Desktop\Untitled.aedt
3 Chansysdevitest\Example_Analyzed_Via.aedt

Stackup »

EDB to AEDT... XML...

jelectric Fill Thickng Tk~
CSV...

IPC2581...

0.1mm

Continue to Creating a Stackup.
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Creating a Stackup

Complete the following steps to create a six-layer stackup.

1. From Project, select Configure Stackup to open the Select Stackup Configuration

window.
File Multizone Project Simulation  Results  View Help
StaCkUp La} Configure Stackup... - 0 X
Configure Via...
Primary ) )
Project Variables
DiSD'-EIj' |
(®) Stackup layers Type: | Laminate -
Layer
Units: | mm ~ : L
Insert above... [ . fMetal*l | Matal-1 |
MName Metal-1 ah}'5|5 D/ 1
e e [ e |
Remove Type: sana g
Dielectric fill: [air v : rcca
Metal<g Metal-4
Thickness; |0.035mm > o
Coor p—
hi: 0.44mm
Stackup Layers Padstack Editor

Editing the Stackup and Padstacks 2-4
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2. Ensure the Number of signal layers is 6 (i.e., default value).

Select Stackup Configuraticn x
Mumber of signal layers: Izl
Signal layer material: copper e
Dielectric layer material: |FR4 epoxy e
[ ]set conformal coat
Close
3. Check the Set conformal coat box.
Select Stackup Configuration X
Mumber of signal layers: Izl
Signal layer material: copper e
Dielectric layer material: |FR4 epoxy e
Set conformal coat
Glose

4. Click OK to close the Select Stackup Configuration window and add the new stackup to

the Stackup Layers window.

Editing the Stackup and Padstacks 2-5
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Stackup Layers

Primary

Display
(@) Stackup layers

Stac

kup

Type: Laminate

Stackup Layers Padstack Editor

Thickness 0.035mm

—

Total height 0.74mm

Color:

Units:  mm v
] Name Type | Material DielecticFill | Thickness Ech |  Rough
Dielectric dielectric SolderMask 0.015mm
- Matal-1 signal copper SoldeMask 0.035mm
EDielechic-1 dielectric FR4_epoxy 0.1mm
=Metal-2 signal copper FR4_epoxy 0.035mm B ™
EDielecuici dielectric FR4_epaxy 0.1mm
=Metal-3 signal copper FR4_epoxy 0.035mm r -
EDielscmc-:i dielectric FR4_apoxy 0.1mm
EMetat4 signal copper FR4_epoxy 0.035mm r r
EDlelecmcd dielectric FR4_epoxy 0.1mm
Metal-5 signal copper FR4_epoxy 0.035mm - H
66 Dielectric-5 diglectric FR4_epoxy 0.1mm
= Metal-6 signal copper SolderMask 0.035mm B ~
.D' lectricO el lderM. 0.015mm
Layer
Insert above.. Edit selected
Analysis
MName Metal-1 v
Insert below... [JEtch
Type signal ~ A
Remove ¥p = Etc
copper ~
Selectall o Material P! D Rough
Dielectic fll. |SolderMask -~ —

Dielectric
Metal-1

.[l-ae'ledﬂc—f

Metal 2

Diglectics

g Metal-3

Dielectric 3

Metal4
Diglectric-4
Metal-5

Dielectics.

Metal-6
Dielectricl

Note:

Resize the Stackup Layers window so the layers table is visible. Refer to the Resizing
S| Xplorer subsection in the Introduction.

Editing the Stackup and Padstacks 2-6
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5. From the Stackup Layers window, do the following:

a. From the Stackup area, select mil from the Units pull-down menu.

Primary

Display
(@) Stackup layers

| Name

Stackup Layers

Dielectric-1
Metal-2
EDielethit-ﬂ
BMetar3
Dielectric-3
EM?tal-"&
E Dielectric-4
gMetal-S

Dielectric-5
= Metal-6

i Dielectric0

Layer

Inser below...

Remove

Selectall

Stackup Layers

Insert above..

Stackup
Type: Laminate v
Units: |mm ]
cm
| Type ;fnpp“"—"z—pe'—u blecticFil | Thickness Eich Rough |
diglectric fm 0.0127mm
F— fit 7R
dielectric km 0.1016mm
lightyear
]
signa i poxy 0.03302mm B B
dielectric 0.1016mm Dielectric
signal mile 0 0.03046mm
ana mileMaut poyy r r Metal-1 | Metal-1 |
dielectric milaTerr 0.889mm E‘. 7 trrr:f
e[ e T ks
dielectric ;x 0.1016mm P
signal uin poxy 0.03302mm ' [~ Djel'.em.”c'.z
delecric|um 010%6mm ey
signal opper——someiMask 0.01778mm r r Dieectric3
dielectric SolderMask 0.0127mm hetal4 _
Digiectnic4
o |
Digfectrics
Metal-6 | Metal-6 |
Edit selected y r
Analysis DielectricO
MName: Metal-1
[JEteh
Type signal ~ Eteh
Matenal copper ’ [JRough
~
Dielectric fil. | SolderMask i
Thickness: ~ [0.01778mm
Color:

Padstack Editor

I

Total height 1.48336mm

Editing the Stackup and Padstacks 2-7
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b. Edit the contents of the Thickness column to match the following example:

Stackup Layers
Primary
Display Stackup
(@) Stackup layers Type: Laminate ~
Units:  mill v
Name | Type |  Materal | DielecticFil |  Thickness Ech |  Rough |
Diglectric dielectric SoldeMask 0.5mil
[ Dielectic-1 dielectric FR4_epoxy 4mil
=Metal-2 signal copper FR4_epoxy 1.3mil T I Didacte
EDieIecﬁic-} dielectric FR4_epoxy Amil Metar1 I
=Melal-3 signal copper FR4_epoxy 1.2mil ~ - S
EDielecmc-J dielectric FR4_epoxy 35mil Dietectric-t
=Mela|-4 signal copper FR4_epoxy 1.2mil - - Metal-2
EDlelecmc-At dielecinc FR4_epoxy 4mil Dielectric?
:Metal-i signal copper FR4_epoxy 1.3mil . - Metal 3
i Dielectric-5 dielect FR4 4mil o /
: ielectic ielectric _epoxy mi bidicie 4
= Metal-& signal copper SolderMask 0.7mil B '
EDielectico dielectric SoldeMask 0.5mil Metal-4
Dielectric4
Metal-5
Layer Dielectric-5
Insert above.. Edit selected Metal 6 I
Py Analysis
N: etal "
Insertbelow.. ame []Etch Digleciich
T signal v
Remove ¥pe -
Material copper v Rough
Selectall w atend [Reu
Dielectic fil. | SeolderMask
Thickness: ~ |0.7mil
Color |
Total height 58 4mil
Stackup Layers  Padstack Editor

Note:

Material definitions (i.e., dielectrics) can be edited from the Stackup Layers window,
but there is no need to modify the definitions now.

Continue to Editing the Padstack.

Editing the Padstacks

Complete the following steps to edit the padstacks (i.e., vias).

Editing the Stackup and Padstacks 2-8
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1. Navigate to the bottom of the Stackup Layers window and select the Padstack Editor tab.

Padstack Editor -

Padstacks

Search Parameters
Mame Libraries Show Project definitions Select all libraries

| [sys] Padstacks

Search

£ Mame Location | Crigin | Has Hole?

PlanarEMVia  |Project Yes
| |VIALMI_MZ  Project Yes
| |VIA_MI_M3  Project Yes
| |VIAMI_M4  Project Yes
| |VIA_LMI_M5  Project Yes
| |VIA_MI_MB  Project Yes
| |viA_M2_M3  Project Yes
| |VIA_MZ_M4  Project Yes
| |VIA_M2_M5  Project Yes
| |VIA_M2_MB  Project Yes
|VIA_MI_MA  Project Yes
| |VIA_M3_M5  Project Yes
| |VIA_M3_ME  Project Yes
| |VIA_MA_M5 | Project Yes
| |VIA_MA_ME  Project Yes
| |VIA_M5_MB  Project Yes

)
m

Add Padstack ... Clone Pad

Stackup Layers Padstack Editor

2. From the Padstack Editor window, define a new via by doing the following:
a. Click Add Padstack to open the Definition Name window.

Definition Mame >

Enter name for new Padstack

0K Cancel

Editing the Stackup and Padstacks 2-9
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b. From the field, enter a new name for the padstack (e.g., TH_Via1).

Definition Mame

Enter name for new Padstack

TH_Vial

0K

Cancel

>

c. Click OK to close the Definition Name window and open the Edit Padstack Definition
window.
Edit Padstack Definition
General Hole Solderball
Name: Shape: |None ~ Shape: None
[ Via material
b o
Plating 100
Layers Cross section view
Padstack Pad Anti pad Thermal pad Connect pt 7
S = = = (L
: Stop none none none None
%7
Add layer Remaove layer 7/////////////A
Layer settings Top view
Pad Anti pad Thermal pad Connection point
Shape: None Shape: None Shape: None Direction: Mone
Cancel

3. From the Edit Padstack Definition window, define the via barrel by doing the following:

Editing the Stackup and Padstacks 2-10
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Select Circle from the Shape drop-down menu.

Edit Padstack Definition
General Solderball
[ ¥ia material
Plating 100
Layers Cross section view
Padstack Pad Anti pad Thermal pad Connect pt |
Start none none none None 7//////////
| 7
Default none none none None
Stop none none none None 7
V0770
U7
Add layer Remove layer
Layer settings Top view
Pad Anti pad Thermal pad Connection point
Shape: None Shape: None Shape: None Direction: Mone

Editing the Stackup and Padstacks 2-11
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b. Enter 5mil in the Diameter field.

Edit Padstack Definition
General Hole Solderball
Name: Shape: | Circle ~ Shape: None
[ ¥ia material Diameter:
Plating 100 Range
O Through all layout layers
C Begin at upper pad
O End at lower pad
@® From upper to lower pad
Layers Cross section view
- Padstack | Pad Anti pad Thermal pad Connect pt 7/////////
it
| [Start none none none None A
Default none none none None
Stop none none none None
i V77
Z
U7
Add layer Remove layer <
Layer settings Top view
Pad Anti pad Thermal pad Connection point
Shape: None Shape: None Shape: None Direction: Mone

C. From the Layers table, create a six-layer through-hole via by doing the following:
i. Click Add layer three times.
Layers
Padstack | Pad Anti pad Thermal pad Connect pt
Start none none none None
Default none none none None
Stop none none none None
Signal2 none none none None
Signall none none none None
Remove layer

ii. Enter new names for each layer in the Padstack column. Ensure the new names

match the names of the stackup signal layers (i.e., Metal-1 through Metal-6. Refer to
Creating a Stackup).

Editing the Stackup and Padstacks 2-12
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Layers
Padstack Pad Anti pad Thermal pad Connect pt
Metal-1 none none none None
| |Metal2 none none none None
_Metal—3 none none none None
_Metal—4 none none none None
_MetaI—E none none none None
WMeats
Add layer Remove layer

Hold Shift and select the empty box adjacent to the first layer (e.g., Metal-1). Then
click the box adjacent to the sixth layer (e.g., Metal-6) to highlight all six layers.

Layers
Padstack Pad Anti pad Thermal pad
Metal-2 none none none
Metal-3 none none none
Metal-4 none none none
Metal-5 none none none
Metal-b none none none
Add layer Remove layer

Connect pt

None
None
None
None

None

d. From the Layer settings > Pad area, do the following:

Select Circle from the Shape drop-down menu.

Layer settings
Pad Anti pad Thermal pad

Shape: Shape: None ~ Shape: Mone w

Square
Rectangle

Oval

Bullet

N-sided Polygon

Connection point

Direction: MNone ~
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ii. Enter 10mil in the Diameter field.

Layer settings

Pad Anti pad Thermal pad Connection point
Shape: Circle ~ Shape: None ~ Shape: None ~ Direction: |None

€. From the Anti pad area, do the following:
i. Select Circle from the Shape drop-down menu.

Layer settings
Pad Anti pad Thermal pad Connection point
Shape: Circle w Shape: None Shape: None w Direction: |None
A Mone
Square
Rectangle
Oval
Bullet
. N-sided Polygon
ii. Enter 14mil in the Diameter field.
Layer settings
Pad Anti pad Thermal pad Connection point
Shape: Circle - Shape: Circle ~ Shape: Mone w Direction: MNone

4. Click OK to close the Edit Padstack Definition window and add the new padstack to the
Padstack Editor table.
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Padstack Editor -
Padstacks
Search Parameters
Mame Libraries Show Project definitions Select all libraries
| [zyz] Padstacks

Search

r MName | Location | Crigin | Has Hole? |

PlanarEMVia Project Yes
R T N

VIA_M1_M2 Project Yes
| |[VIA_M1_M3 | Project Yes
| |[VIA_MI_M4 | Project Yes
| |VIA_MI_M5 | Project Yes
| [VIA_M1_ME  |Project Yes
| |VIA_MZ_M3  |Project Yes
| |VIA_MZ_M4 | Project Yes
| |VIA_M2_M5 | Project Yes
| |via_M2_M5 | Project Yes
|via_M3_M4 | Project Yes
| vIA_M3_ME | Project Yes
|viA_M3_ME | Project Yes
|viA_M4_ME | Project Yes
| |VIA_M4_ME | Project Yes
| |VIA_M5_ME | Project Yes

Edit Padstack... Clone Padstack(s) Remove Padstack(s) Expott to Library...
Stackup Layers Padstack Editor

Continue to Modeling a Transmission Line.
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3 - Modeling a Transmission Line

Note:

Complete the Editing the Stackup and Padstacks section before continuing.

This section explains how to perform the following tasks:

¢ Define a Transmission Line

* Generate W-element Plots

* Generate Impedance Plots

* Export a W-element Model

Defining a Transmission Line

Complete the following steps to define a transmission line.

1. From the Stackup Layers window, select the second row in the table (i.e., Metal-1) to place
a transmission line on Metal-1, as shown in the Impedance Wizard.

Stackup Layers

Compute 20

Use vadih/pich in W-element.

Dielectric-1

Metal-2

on |_Width | _pitch | Orientation | Engage
smi Fox

2. Fromthe Trace computation settings in the Impedance Wizard, do the following:

a. Ensure Metal-2 is selected from the Bottom reference drop-down menu.

b. Enter 4.2mil in the Trace width field.

c. Click Compute Z0 to display the impedance in the Z0 field (i.e., 62.0156 ohm).

Modeling a Transmission Line 3-1
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3. Click Use width/pitch in W-element to refresh the Cross-section visualizer.

Impedance Wizard v @

Stackup settings Cross-section visualizer
|:| Set conformal coat Enable dynamic update

No. of layers : &

Trace computation settings

Selected layer Metal-1
Trace cross Rectangle
Frequency 1GHz

Analysis Synthesis

Single Ended Nets Differential Nets

Top reference None
Bottom reference Metal-2 .
Trace 4. 2mil

Dielectric-1

[]pefine cPW ref. planes{edge-to-edge):
[CJLeft plane spacing
[Iright plane spacing

20

62.01560hm
Compute 20
W-Element settings
Use widtl’\.‘p'tch in W-element] _I Name l Crass Section Width Pitch Orientation Engge add CondckeTs) the Left -

J C1 Rectangle 4.2mil - Fixed
Save Load Delete element
(O single frequency W-element mods  15H2
(@ Tabular w-element mode Set frequency range
Metal-1

W-element model

Export to 2D Extractor

mpedance Wizard Via Wizard

Note:

From the Trace computation settings area, users can perform Analysis (i.e.,
determine impedance based on trace width) or Synthesis (i.e., determine trace width
for a selected impedance). There are several additional settings that are not used in
this Getting Started Guide but are documented in the Help.

Continue to Generating W-element Plots.

Generating W-Element Plots

Complete the following steps to generate W-element plots.

Modeling a Transmission Line 3-2
Ansys Electromagnetics Suite 2023 R2 - © ANSYS, Inc. All rights reserved. - Contains proprietary and confidential

information of ANSYS, Inc. and its subsidiaries and affiliates.



Getting Started with S| Xplorer

Note:

Resize the W-Element Plots window window so the plots are visible. Refer to the
Resizing S| Xplorer subsection in the Introduction.

1. Navigate to the W-Element Plots window. If appropriate, select the IL/RL tab (i.e., Insertion
Loss/Return Loss). Then click Generate to create an Insertion/Return Loss plot.

W-Element Plots

R Fextmext

Insertion/Return Loss Ansys Name  Corfolypeop.bim) _Coplanes{efLr SMateioiop s, DMalraltap.bim)  SThi

0

Frequency [GHz]

Check the Preserve plots box to save the current 5000mil plot.

W-Element Plots

L/RL_FeXT/NEXT

Insertion/Return Loss Ansys Name  Configlype.lop.bim)  Coplanesfief.r.. SMateriakiop.tis,.. DMateriaktop.bim) S Thi
0 . — db(mag(S(P2, P1)))
e m—— —_— Conductor: C1 Metak-1 Insertion Loss
5 —_
2 db(mag(S(P1, P1))
5 -10 Conductor: C1 Metal-1 Return Loss
4
£
3
“E-ZU
g
E-25
H
g
-30
35 T T T
0 2 4 6 8 1
Frequency [GHz] < >
Set frequency ronge FE—— —

2. Enter 10000mil in the Time length field and the plot will automatically update for 10000
mils.

W-Element Plots

LR poame

Insertion/Return Loss

0 —_—

-5

: W\/\/\/\/V\/vvwwvvwvvww .
Conductor: C1 Meta-1 Return Loss

35 T T T
0 2 4 6 8 1

Frequency [GHz]

db(mag(S(Port i, Port )))

(((((

3
&
§
§

Continue to Generating Impedance Plots.
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Generating Impedance Plots

Complete the following steps to generate impedance plots.

1. Click the Impedance Plots tab. Then click Generate to create a Z0 vs Trace width plot

(i.e., impedance vs trace width).

Note:

The following Impedance Plots are also generated: Z0 vs Trace thickness (i.e.,

impedance vs trace thickness), Zdiff vs Trace pitch (i.e., impedance vs trace
pitch), and Zdiff/Z0 vs Dielectric thickness (i.e., differential coupling). Trace
pitch and differential coupling plots are only generated for differential traces.

Impedance Plots
Trace width  Trace tickness Trace pitch _ Differential coupling
Z0 vs Trace width Ansys Name Corfgtype. top. bim)
et 10 Mcosti, -, Meta2
425 — Trace widh
eta1
450
£ 425
5]
2 400
4
375
350
2 B 2k 20 280 30 320
Trace width fum]
Nomina dmension Toerance(+/: (20| No. Datapts:
W-Element Plots _Impedance Plots _ Network Data Explorer _Progress Monitor _ Message Manager

vax

Coplanes(eft, fight) S Materialfop. tis, btm) D Materlt

[

2. Check the Preserve plots box to save the current 10mil plot.

Impedance Plots
Trace width  Trace thickness Trace pitch _ Differential coupling
Z0 vs Trace width Ansys Name Corfgtype. top. bim)
et 10 Mcosti, -, Meta2
25 — Trace widh
etai1
450
£ 25
5]
£ 400
4
375 o
350
2 B 2k 20 280 30 320
Trace width fum] <
Nomina dmension Toerance(+/: (20| No. Datapts:
W-Element Plots _Impedance Plots _ Network Data Explorer _ Progress Monitor  Message Manager

vax

Coplanes(eftfight) S Materialfop. tis,btm) D Materlf

3. Enter 6mil in the Nominal dimension field. Then click Generate to see the updated Z0 vs
Trace width plot. According to the following example, to achieve 50 ohms, approximately
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175um (i.e., 6.9mil) trace width is appropriate.

Impedance Plots v R x
Trace width  Trace tickness Trace pitch _ Differential coupling
Z0 vs Trace width Ansys Name Corfigtype. op. bim) Coplanes(eftfight) S Materialtop. his,btm) D Materal{
60 — Trace widh Vetal 1.4 Microstip, - Metal2
etai1
Trace widh
5] etait
£
250
8
% 45
E
40—
* T .
1 1% e 175 o6 & oh 275 3t 3%
Trace width [um]
Nomina dmension [omi ] toerance(+/3: [20__] o Datapt: [Apreserve plots
W-Element Plots _Impedance Plots _ Network Data Explorer _Progress Monitor _ Message Manager

Continue to Exporting a W-element Model.

Exporting a W-Element Model

Complete these steps to export a transmission line W-element model.

1. From the Impedance Wizard, click Set frequency range to open the Frequency Setup
Dialog window.
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Impedance Wizard

Stackup settings Cross-section visualizer
[ set conformal coat Enable dynamic update
Mo. of layers : &

Trace computation settings

Selected layer name Metal-1

Trace cross section Rectangle

Analysis  Synthesis

Single Ended Nets  Differential Nets

Top reference Mone e

Bottom reference Metal-2 ~

[pefine cPW ref. planes(edge-to-edge):

Left plane spacing 1.97mil

W-Element settings
Right plane spacing | 1.97mil - - = = =
MName Cross Section Width Pitch Orientation Add l:l conductor(s) on | theleft
0 1]c1 Rectangle 0.127mm - Fixed
62.01560hm Save Load Delete element
(O single frequency W-element model |~ 16HZ
(®) Tabular W-element model Set frequency range
Compute Z0
W-element model name: Metal-1
Use width/pitch in W-element
Export to 2D Extractor
£ > Export

Impedance Wizard Via Wizard

2. From the Frequency Setup Dialog window, enter the following parameters in the existing
row:

a. Enter OHz in the Start Freq field.
b. Enter 10GHz in the Stop Freq field.
C. Enter 10MHz in the Num. Points / Step Size field.
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Frequency Sweep Dialog x
Frequency Range Setup
Start Freg Stop Freq | Mum. Points [ Step Size I Distribution
1 |0Hz 10GHz 10MHz Linear Step
Add Above Add Below Delete Selection Preview...
Load Save

Close

3. Click OK to close the Frequency Setup Dialog window and save the sweep settings.

4. Enter a new name for the model in the W-element model name field (e.g., TL_SE_
630hm).
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Impedance Wizard

Stackup settings

Cross-section visualizer

[ set conformal coat Enable dynamic update
Mo. of layers : &

Trace computation settings

Selected layer name Metal-1

Trace cross section Rectangle

Analysis  Synthesis

Single Ended Nets  Differential Nets

Top reference Mone e

Bottom reference Metal-2 ~

[pefine cPW ref. planes(edge-to-edge):

Left plane spadng 1.97mil

W-Element settings
Right plane spacing | 1.97mil - - = = =
MName Cross Section Width Pitch Orientation Add l:l conductor(s) on | theleft
0 1]c1 Rectangle 0.127mm - Fixed
62.01560hm Save Load Delete element
(O single frequency W-element model |~ 16HZ
(®) Tabular W-element model Set frequency range
Compute Z0
W-element model name: TL_SE_630hm
Use width/pitch in W-element
Export to 2D Extractor
< >

Impedance Wizard Via Wizard

Note:

If more than one W-element model is imported to Circuit, a unique name is required
for each model to prevent duplicate SPICE submodel names.

5. Click Export to open an explorer window. Then navigate to an appropriate directory and
enter a File name for the model (e.g., TL_SE_630hm).

6. Click Save to export the W-element model. If the export is successful, the following dialog
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box will appear, listing the directory and file name of the new *.sp (i.e., Spice) file.

Spice file export success >
Successfully exported W-element to
“Ciansysdevitest/TL_SE_630hm,sp’

Continue to Modeling a Via.
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4 - Modeling a Via

Note:

Complete the Modeling a Transmission Line section before continuing.

This section explains how to perform the following tasks:
* Add aVia
* Modify Simulation Settings

* Analyze a Via
View Analysis Results

Export Via S-Parameters

Adding a Via
Complete these steps to add a through-hole via to the design.

1. From Project, select Configure Via.

Project Simulation Results  View
Configure Stackup...
Configure Via...

Project Variables

h— |

The Configure Via window opens.
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B Configure Via...

Via configuration Trace configuration
Mame: | EMDesign1 | Input trace properties
Padstack:  |PlanarEMvia “
10mil 1mil
Stitching via: | PlanarEMvia v

XL Qutput trace properties
¥ Loc:

10mil

10mil 1mil

[ ]1s differential pair  [_] Auto generate extents
|Use width/pitch from Impedance Wizard

Ports: @ Input/Output trace ~

Primary padstack spanning layers

Layername  Input trace placement  Output trace placemert  Plane placement Plane extent
Stitching via definition
Mame Placement radius Placement angle
via? 50mil 4hdeg
viad H0mil 13hdeq
viad 50mil -135deg
viah 50mil -45deq
Add stitching via Delete stitching via | Units: | mil e I Insert Config... Close

2. From the Configure Via window, enter the following parameters:
a. From the Via configuration area, select TH_Via1 from the Padstack drop-down menu.

b. Select VIA_M2_M5 from the Stitching via drop-down menu (i.e., starting from layer
Metal-2, stopping at layer Metal-5).

C. From the Trace configuration area, enter 6.9mil into both Width fields (i.e., Input trace
properties and Output trace properties).

d. Ensure 50mil is entered in both Length fields.
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€. Remove the check from the Use width/pitch from Impedance Wizard box.

Note:

Define a differential via by checking the Is differential pair box.

Trace configuration
Input trace properties

Width: | 0.127mm | Length:
Fitch: | 0.234mMm | Transition length: | 0.0254mm

QOutput trace properties

Width: [ 0.127mm | Length:| 1.27mm |
Pitch: | 0.234mm | Transition length: | 0.0254mm

I= differential pair  [_] Auto generate extents
[ Juse width/pitch from Impedance Wizard

f. From the Primary padstack spanning layers area, remove the checks from the Plane
placement column boxes in the Metal-3 and Metal-4. There are no planes on the Metal-
3 and Metal-4 layers.

g. From the Stitching via definition area, delete all but one stitching via (i.e., via2) by
highlighting one or more stitching via rows and click Delete stitching via.

h. From the via2 row, enter 35mil in the Placement radius column and 90deg in the
Placement angle column.

i. Select Insert Config to close the Configure Via window and create the instance.
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B Configure Via...

Viia configuration

Mame: | EMDesign1 |
Padstack: TH_Wial
Stitching via: |VIA_M2_M5
10rmil
Ports: @ Input/Output trace

Primary padstack spanning layers

Trace configuration
Input trace properties

R
12mil 1rmil
R
Output trace properties
12mil 1mil
» [1s differential pair [ ] Auto generate extents

[]use width/pitch from Impedance Wizard

Layername  Input trace placement  Qutput trace placement  Plane placement Plane extent
Metal-1 ™ 100mil
Metal-2 ™ 100mil
Metal-3 100mil
Metal-4 100mil
Metal-5 ™ 100mil
Metal-& ™ 100mil
Stitching via definition
Mame Placement radius Placement angle
viad 35mil S0deg
Add stitching via Delete stitching via | Units: | mil W Insert Config...

Close
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Note:

Via dimensions (e.g., barrel, pad, anti-pad size, et cetera) can be viewed and/or
modified from the Padstack Editor window (i.e., click the Padstack Editor tab).

Edit Padstack Definition

General Hole Solderball

Name: |TH_Vial Shape: |Circle ~ Shape: | None ~

[ via material Diameter:

O Through all layout layers
O Begin at upper pad

(O End at lower pad

@® From upper to lower pad

Layers Cross section view
Padstack | Pad | Anti pad Thermal pad Connect pt |
Metal-1 circle [10mil) circle [14mil) none None
| [Metal2 circle [10mil) circle [14mil) none None
Metal-3 circle [10mil) circle [14mil) none None
Metal-4 circle [10mil) circle [14mil) none None
Metal-b circle [10mil] circle [14mil) none None
Metal-6 circle [10mil] circle [14mil] none None
Add layer Remove layer

Layer settings Top view
Pad Anti pad Thermal pad Connection point

Shape: None Shape: None Shape: None Direction: Mone

Continue to Modifying Simulation Settings.

Modifying Simulation Settings

Complete these steps to configure an HFSS simulation and modify the default frequency sweep
parameters.
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Note:

For a complete guide to HFSS simulation settings and frequency sweep setup, refer to
the Help.

1. Click the Via Wizard tab to see a visualization of the newly configured via (Refer to Adding a
Via).

Via Wizard v & X

EDE cell name Edit cell setup HFSS sim setups Edit setup Frequency sweeps Edit sweep
defaultCell
EMDesign1 Edit... | Setup Edit... | Sweep Edit... |
Edit PS Instance... Insert Config... Delete Cell

Impedance Wizard Via Wizard

2. From the Edit setup column, click Edit to open the HFSS simulation Setup window.
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Setupl *

General  Options  Advanced Advanced Meshing Solver DC R Defaults

Setup Mame: | Setup1

Enabled
Adaptive Solutions

Solution Frequency: i® Single () Mutti-Frequencies () Broadband

Frequency |5 | GHz
Maximum MNumber of Passes:
(®) Maximum Detta S 0.02
i) Use Matrix Convergence Set Magnitude and Phase...
Fields
[] 5ave fields

Save radiated fields only

lse Defaults

Cancel

3. Ensure 5 GHz is entered in the Frequency field.

4. Click OK to close the Setup window.
5. From the Edit sweep column, click Edit to open the Edit Frequency Sweep window.
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Edit Frequency Sweep

Edit Frequency Sweep Interpolation

Sweep MName: | Eweep! | Enabled
[ use 30 to solve DC point

Sweep TYPE! | Interpolating i

Frequency Sweeps [501 points defined]

Distribution Start End

ll Linear Count

Add Above Add Below Delete Selection Preview ...

Time Domain Calculation. ..

Options S-Matrix Only Solve
Save fields (®) Auto
Save radiated fields only iManual

1 MHz

6. From the Edit Frequency Sweep window, do the following:

a.
b.

Select Linear Step from the Distribution column drop-down menu.
Enter 0GHz in the Start field.

Enter 10GHz in the Stop field

Enter 10MHz in the Step size field.
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Edit Frequency Sweep

Edit Frequency Sweep Interpolation

Sweep Mame: | Sweep |

Enabled
[ Ju=e Q3D to solve DC point
Sweep TYPE! | Interpalating w
Freguency Sweeps [1001 points defined]
Distribution | start | End |
1 |Linear Step 0GHz 10GHz Step size 10MHz
Add Above Add Below Delete Selection Preview ...

Time Domain Calculation. ..

Options S-Matrix Only Solve

Save fields @) Auto

Save radiated fields only () Manual

1 MHz

Cancel

7. Click OK to save the modified S-parameter frequency sweep.

Continue to Analyzing a Via.

Analyzing a Via

Complete these steps after adding a simulation to a via to run the simulation and analyze the
results.
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1. From Simulation, select Analyze > Active Setup to begin analysis.

Simulation FResults  View Help
Add HFSS Selution Setup... L]
Add Frequency Sweep

Delete HF5S Selution Setup
Delete Frequency Sweep

Validation Check

Design Settings
Analyze... > Active Setup

al copper SolderMask All Setups

2. Ifthe project has not already been saved, an explorer window will open prompting users to
do so. Navigate to an appropriate directory and enter a File name for the model (e.g.,
TransmissionLineModel).

! Save AEDT project...
T ThisPC > OS(C) » ansysdev * test

Organize = New folder i b
I Desktop ™ Name Date modified Type Size
¢ Docume

& Pictures

| This PC

J 3D Obje:
I Desktop

5 Docume
¥ Downloz
d Music

&= Pictures
B videos
2405(C)

we NArTAanl s

File name: [TransmissionLineModel

Save as type: Ansys Electronics Desktop Project File (*.aedt)

~ Hide Folders Cancel

3. Click Save to close the explorer window and save the project.

4. Click the Progress Monitor tab to view the ongoing status of the analysis.
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Progress Monitor

EMDesignl: Sweep; Solved 0 freq ies with 4 fr

q ies being solved in parallel: Frequency Group #1 on Local Machine - RUNNING

MPI based solver distribution

W-Element Plots Impedance Plots Metwaork Data Explorer Progress Monitor Message Manager

Click the Message Manager tab to view the detailed status of the analysis.

Message Manager

—[m Untitled [C:/UsersfacharpenfOneDrive - ANSYS, Inc/Desktopf]

i) Mesh pre-processing took: 0.246766 (11:50:47 AM May 22, 2023)

i) An interpolating frequency sweep with 1001 points has been started using HFSS - Solving Distributed. [11:51:30 AM May 22, 2023)
i) Interpolating frequency sweep complete. Converged. [11:52:13 AM May 22, 2023]

i) Touchstone export: Writing to "'C:fansysdevjtesfEMDesign1 - Setup1_Sweep.s2p" [11:57:35 AM May 22, 2023)

W-Element Plots Impedance Plots Metwork Data Explorer Progress Monitor Message Manager
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Note:

The via can also be exported to HFSS 3D Layout. From File, select Export > EDB to
AEDT to open the Specify Export Options window.

File  Multizone Project  Simulation  Results  View Help

Mew Project... Ctrl+M
Open Project... Ctrl+0
Save Ctrl+5
Save As...
Impaort -]
Export > Stackup >
1 C:\Users\...\ Desktop\ Untitled.aedt . _Eaj’jﬁfm";_ -
Exit _ 0.5mil
Make any appropriate changes, then click OK.
Specify Export Options ot
Select Data
(® 5 Matrix O Y Matrix (0 Z Matrix
Select formatting
Display Magnitude/Phase[deg] w
Mumber of digits 15
Override solution renormalization  Impedance: 50 Ohms
Include Gamma and Impedance comments
oK Cancel
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Electronics Desktop will start. The via will be present in the active design.

\nsys

20235R2

Take A Leap Of Certainty

Electronics Desktop

Continue to Viewing Analysis Results.

Viewing Analysis Results

To view insertion loss plots after via analysis, click the Network Data Explorer tab. From the
project manager on the left-hand side of the Network Data Explorer window, click between the
available plots in the list (i.e., S(port1, port1), S(port1, port2), S(port2, port1), and S(port2,
port2).

Note:

Resize the Network Data Explorer window so the project manager list and associated
plots are visible. Refer to the Resizing S| Xplorer subsection in the Introduction.
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Network Data Explorer

~ CiClese [ Show Statsic

B save s

£ Clone Causality Reports Mati [ Table Select All

Open

gt dB(S(port1, port1)) Ansys
& EMDesign1

2 T 00

—— dB(S(port1, port1))
EMDesign - Setup! : Sweep

S(port1, port2)

S(port2, portl)
Stport2, port2) 625 4

dB(S(port!, port1))
L

Frequency [GHz]

W.Element Plots  Impedance Plots  Network Data Explorer  Progress Monitor  Message Manager

Continue to Exporting Via S-Parameters.

Exporting Via S-Parameters

Complete the following steps to save and export the via S-parameters.

1. Click the Network Data Explorer tab.

Network Data Explorer

~ [ Close -] Show Statistics = S Parameter =[] Log X-Axis | Filter ]
Fa I{"'Ill
= B savess i dB - | [ Log Y-Axis

Open 23 Clone Causality Reports Matrix Table Select All

3 Files
£ Edited
& EMDesigni
Setupl : Sweep

S{portl, portl)
S(portl, portd)
S{port2, portl) 15 JI T T T T
S(portd, portd)

dB Siporit, porit)
2]

W-Element Plots Impedance Plots Metwork Data Explorer Progress Monitor Message Manager

2. Click Save As to open an explorer window.
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Network Data Explorer

= £ Close Show Statistics
- (3] Save As
Open 23 Clone Causality Reports

M atrix

5 Parameter - Log X-Axis | Filter |4
dB v Log ¥Y-Axis
Table Select All

3 Files
{3 Edited
& EMDesigni

Setupl : Sweep = o

g 25

S{portl, portl) E. -
S(port], port) 2

Slportd, portl) -5
Siportd, portd) '!'

W-Element Plots Impedance Plots

Metwork Data Explorer

Message Manager

Progress Monitor

Navigate to an appropriate directory and enter a File name for the model (e.g., TH_

Via.s2p).

. Save As

T * ThisPC > OS(C) > ansysdev » test

Organize ~ New folder
B Desktop ™ Name Date modified

3| Docume TransmissionLineModel.aedb

= Pictures TransmissionLineModel.aedb.bak

& This PC TransmissionLineModel.sixpresults

J 3D Obje:
I Desktop

5 Docume
¥ Downloz

D Music

= Pictures
1 Videos
E305(C)

s NarTanl s

File name: TH_Vig

Save as type: Touchstone Format 1.0 (*s52p)

A Hide Folders

Cancel
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4. Click Save to open the Specify Export Options window.

Specify Export Options x

Select Data

® 5 Matrix Y Matrix ) Z Matrix

Select formatting

Display Magnitude{Phase[deq] e

Mumber of digits 15

Override solution renormalization Impedance: EI] Ohms

Include Gamma and Impedance comments

OK Cancel

5. Make any appropriate changes, then click OK.
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Note:

Broadband SPICE models can also be exported from the Network Data Explorer tab.
Click Broadband to open the Broadband Export Options window.

Network Data Explorer

- JGCEE Show Statistics ram I 5 Parameter - Log X-Axis | Filter |Show All -
~ Al Tgl o,

" & save As dB - Log Y-Axis

Open SWEEpY Matrix Transforms Smoothing | Causality Broadband

23 Clone Causality Reports Table Select All .

3 Files
9 Edited
& EMDesign1

L Setup1 : Sweep °
S{port1, port1)

S(portl, port2)

dB Sportt, parii))
4 B
\ i

S(port2, port1) 5 T T T T T T T T
S(port2, port2) J l

W-Element Plots Impedance Plots Metwork Data Explorer Progress Monitor Message Manager

Make any appropriate changes, then click OK.

Broadband Export Options X

Macromodel Qutput Options
Output File: | C:/ansysdev/test/EMDesign]_Setupl_Sweep.sp Browse

Subcircuit
[] change output file format
[+] use comman ground

Macromadel Generator Options
[C]enforce model passivity Desired fitting error: | g5 %

Ensure accurate Z-fit [ renormalize
Miscellaneous Options

Compare fit  Edit description

Advanced >>

Continue to Analyzing a Channel With Transmission Lines and Vias.
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5 - Analyzing a Channel With Transmission
Lines and Vias

Note:

Complete the Modeling a Via section before continuing.

This section explains how to perform the following tasks:

Export an Additional Transmission Line Model

Import Transmission Line Models into Circuit

Import a Via into Circuit

Edit the Circuit

Complete a Circuit Design

Set Up and Analyze a Linear Network Analysis

Plotting Insertion Loss and Return Loss

Comparing Post-Layout Results

Exporting an Additional Transmission Line Model

Complete these steps to export an additional transmission line W-element model.

1.

Ensure the Stackup Layers and Impedance Wizard tabs are selected.
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Note:

The Stackup Layers and Impedance Wizard windows use millimeters as the default
unit of measurement. To change the default the unit to mils, navigate to the

Stackup Layers window and select mil from the Stackup area > Units drop-down

menu.

Primary

Display
(@) Stackup layers

Stackup Layers

Stackup

Type: Laminate

coor

Total height 1.48336mm

Stackup Layers Padstack Editor

Units: |mm e
cm
] MName I Type ;;pper_oz_pel_ﬂ -elel:r.ric Fill I Thickness Etch Rough
Dielectric diglectric fm 0.0127mm
fi
EDleler_hlc-'l dielectric km 0.1016mm
=M&tal-2 signal I'gh:\‘@a’ poxy 0.03302mm I~ ~
meter
EDielechic-? dielectric 0.1016mm Dielectric
Metal-3 signal mile 0 0.03048mm
=D_ - dg_l At poxy b I | Metal-1 | Metak-1 |
E ielactric-. ielectnic mileTerr mim Dttt
=Metal-4 signal mm poxy 0.03048mm ' ™ s
i [ Wz ]
EDIGleCUIC4 dielectric ;:‘ 0.1016mm -
Blvetats signal uin poxy 0.03302mm r r Digsectric:2
Ef}lelecmc-s diglectnc :g‘ 0.1016mm Metal-3 _
- Matal-6 signal copper SoEEMask 0.01778mm I~ [ Diesecine-2
!Dleler_hlcﬂ dielectric SolderMask 0.0127mm héetald _
Diekectnic4
Digfectrics
Layer
Metal-6 [ Metal-6 |
Analysis Dielectricl
Name Metal-1 !
Inser below... Dﬂth
T signal ~
Remove e 2
ateria copper
Selectall . Matenal PP [JRough
Dielectric fill. |SolderMask :
Thickness 0.0778mm

2. Select the second layer (i.e., Metal-1) from the Stackup Layers window to view its current
selections in the Impedance Wizard window.
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Stackup Layers ~ % % Impedance Wizard

Diectic
Metal-t | Metal-t |

Dl

e

Disesics

Meto3 [ wems ] Top e ton

s Sotom reference Mol

Dteci s

et Dottt || e T oo T e T |
Metal 5 Ot "o o Recongle 4z - Fced c

Dielectricd [right plane spacing
it [Soldeask 2

Thickness: [0.7mil 62.01560hm

coor

Total height 58 4mi

Padstack Editor

Stackup Layers

3. From the Trace computation settings in the Impedance Wizard window, do the following:

a. Ensure Metal-2 is selected from the Bottom reference drop-down menu.
b. Enter 6.5mil in the Trace width field.
c. Click Compute Z0 to display the impedance in the Z0 field (i.e., 50.567 ohm).

4. Click Use width/pitch in W-element to refresh the Cross-section visualizer.

Impedance Wizard

Stackup settings Cross-section visualizer
DSet conformal coat Enable dynamic update

No. of layers : 6

Trace computation settings

Selected layer Metal-1
Trace cross Rectangle
Frequency 1GHz

Analysis Synthesis

Single Ended Nets pifferential Nets

Top reference None il
Bottom reference Metal-2 il
Trace 6.5mil

W-Element settings

|:| Define CPW ref. planes(edge-to-edge):

Use width/pitch in W-element

Impedance Wizard Via Wizard

Name Cross Section Width Fitch Orientation Engage
[Jreft plane spacing L I ] ] I [ Engage | Add conductor(s) | theleft
1lcl Rectangle 6.5mil - Fixed 3
[ right plane spacing [
Save Load Delete element
0
50.567chm ':," Single frequency W-element mods
(@ Tabular W-element mode Set frequency range
W-element model M._SE_630hm
Compute Z0

Export to 2D Extractor

Export

5. Enter a new name for the model in the W-element model name field (e.g., TL_SE_
510hm).
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Impedance Wizard .

Stackup settings ~ Cross-section visualizer

|:| Set conformal coat Enable dynamic update
No. of layers : 6

Trace computation settings

Selected layer Metal-1
Trace cross Rectangle
Frequency 1GHz

Analysis Synthesis

Single Ended Nets Differential Nets

Top reference None v
Bottom reference Metal-2 l
Trace &.5mil W-Element settings
|| mame | crossSection | width | Pitch Orientation | Engage | = conductor(s)  |the et~
| ] Define CPW ref. planes{edge-to-edge): JU Rectangle 6.5mil ' [Feed
[CLeft plane spacing  1.97 Save Load Delete element

D Right plane spacing — .
(_)Single frequency W-element mods  *="*
Z0

50.5670hm (@ Tabular W-element mode Set frequency range

W-element model M._SE_510hn|

Export to 2D Extractor

Compute 20

Export

mpedance Wizard Via Wizard

6. Click Export to open an explorer window. Then navigate to an appropriate directory and
enter a File name for the model (e.g., TL_SE_510hm2).

7. Click Save to export the W-element model. If the export is successful, the following dialog
box will appear, listing the directory and file name of the new *.sp (i.e., Spice) file.

Spice file export success >
Successfully exported W-element to
*C:fansysdev/test/TL_5E_510hm.sp”

Continue to Importing Transmission Line Models.

Importing Transmission Line Models into Circuit

Complete the steps in the following sections to launch Electronics Desktop, start a new Circuit
design project, and import the transmission line models created in SI Xplorer.
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Launching Electronics Desktop

To launch Electronics Desktop, locate and double-click the Electronics Desktop shortcut
icon or program file.

A

Electr 2
Desktop

Starting a New Project

Once Electronics Desktop launches, a new project may appear in the Project Manager
window. Otherwise, navigate to File > New to start a new project.

File Edit View Project Tools Window Help

J New Ctri+N
= Open.. Ctrl+0
A Open Examples...

# Restore Archive..

Ansys Minerva >

Import »

Export »

1 CAansysdev\test\test.aedb\edb.def
2 C\Program Files\..\PCB_Pkg_Merge.aedt

Exit
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Inserting a Circuit Design

1. Do either of the following to insert a circuit design and open the Workflow window:

* From Project, select Insert Circuit Design.

Project Tools Window Help
& Insert HFSS Design I
@ Insert HFSS 3D Layout Design
2 Insert Q3D Extractor Design

» ma Insert 2D Extractor Design

“4 Insert Circuit Design

#h Insert Circuit Netlist

&1 Insert EMIT Design

0 Insert Maxwell 3D Design

M Insert Maxwell 2D Design

& Insert RMxprt Design

lis Insert Maxwell Circuit Design

fi Insert Simplorer Design

#® Insert lcepak Design

@& Insert Mechanical Design

Insert Documentation File...

Analyze All
Submit Job...
Project Variables...
Datasets...

I~ il

* From the Desktop ribbon, select Circuit > Circuit.

Y ~ ~ = * =] Save Archive § @ H @ = r
| I l 3 ! i [} L ﬂ
d A 1 1 ) Q Restore Archive . @ . . .
Mew Open Open Save Save Close % D HFSS Q3D Cirouit EMIT lcepak Maxwell Simplorer Mechanica
+ Examples As EIete - - - - -
"5 Circuit
=% Circuit Netlist

Desktop View Simulation Automation Ansys Minerva Learning and Support

Proiect Manager b X I
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2. From the Workflow window, click OK to select the default settings (i.e., None).

Workflow

M5

Workflow |'_-I- al Design

Specification | Cle3 Stressed

M5

Template | ongChanne

[~ use Workflow

[v Show this dialog on new design

] 5L

20

MNomne
- Alumina (Er=9.8) 0.010 inch, gold
] MS -
M5 -
MS -
MS -

M5 -
J MS -

Alumina (Er=9.8) 0.025 inch, gold

FR4 (Er=4.4) 0.030 inch, 0.5 oz copper

FR4 (Er=4.4) 0.060 inch, 0.5 oz copper

RT_duroid 5880 (Er=2.20) 0.010 inch, 0.5 oz copper
RT_duroid 5880 (Er=2.20) 0.020 inch, 0.5 oz copper
RT_dureid 6010 (Er=10.2) 0.010 inch, 0.5 oz copper

- RT_duroid 6010 (Er=10.2) 0.025 inch, 0.5 oz copper
PCB - DoubleSided

PCB - SingleSided

- Alumina (Er=9.8) 0.010 inch, gold

5L -
SL-
SL-
EL-

Alumina (Er=9.8) 0.025 inch, gold

FR4 (Er=4.4) 0.030 inch, 0.5 oz copper

FR4 (Er=4.4) 0.060 inch, 0.5 oz copper

RT_duroid 5880 (Er=2.20) 0.010 inch, 0.5 oz copper

AT disaid CO0A Hrea AL A NN dxsk 0 E an ssssss

0K Cancel
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Importing the W-element Model

1. From the Component Libraries window, click the Components tab.

Component Libraries ] X

& Favorites
& MostRecently Used

SR} Nexxim Circuit Elements
+ @ BJTs

ER- Capacitors

%@ Coaxial Cable

=@ Controlled Sources
=@ Diodes

# ' Distributed

@ EMC Tools

= @ Equalizers

@ FETs

= i' Filters

0 " Groups

=@ IBIS Buffer Components
=@ Ideal Distributed

e EI Ideal Microwave

=@ Independent Sources
& " Inductors

=@ Loadpull Behavioral

= @ umped_general

=@ Models

5@ MOSFETs

0 " nonlinearRF

=@ Optoelectranic

# ' Power Electronics Tools
=@ Probes

=@ Rectangular Waveguide
= @ Resistors

5 @ 5_Parameter_Elements
= @ Swilches

B system

7@ Transmission Lines

5 @ Varactors

= Project Components

Components | Symbols

2. Expand the Models folder and select the Spice component.
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Component Libraries ] X

& Favorites ~
2 MostRecently Used
B8 Nexdm Circuit Elements
g 8uTs
a Capacitors
& Coaxial Cable
& Controlled Sources
& Diodes
— Distributed
=3 EMC Tools
a Equalizers
& FETs
@ Filters
& Groups
& IBIS Buffer Components
& Ideal Distributed
& Ideal Microwave
& Independent Sources
& Inductors
a Loadpull Behawioral
a lumped_general
& Models
& 2DExractor: Template to import anc
2 CPM: Template to import and creal:
EE EBD: Template to import and creat
g HFsS: Template to import and crez
B |BIS: Template to import and create
% IBIS_Synth: Synthesize an IBIS moc
Bl Matlab: Template to import and cre
il MMF: Template to import and creat
¥ NPort Template to import and crea
T NPon_Multi Template to import anc
T MPort_NoFile: Template to import 2
BF NPori_Synih: Synthesize a NPortm
2 PMCT: Template to import Power M
X PSPICE: Template to import and cn
F. Q30 Template to impont and create
K] Shwave: Template to import and cre
Spice: Template to import and cred
# sss Template to import and create
¥ 555_Multc Template to import and
= W-ELT: Template to impon and cre
X XParam: Template to import and cr
& MOSFETs
& nonlinearRF
& Optoelectronic
3 Power Electronics Tools
@ Probes
" Rectangular Waveguide
& Resistors
@ s_Parameter_Elements
B Switches
= system
" Transmission Lines
@ Varactors w

< >

Components | Symbols

0

-4

[ O T £ I O Y S 3 I U R R TR

o B EEEHBEEFE

-

RO

3. Attempt to click+drag the component to the Schematic Editor to immediately open an
explorer window. Navigate to and select the model (i.e., TL_SE_630hm.sp).
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B open X
Lookim | | test j & @ o B
' Name Date modified Type
testaedb 5/23/2023 9:29 AM File folder
Quick access 2pin.cir 4/17/2023 400 PM CIR File
[V TL_SE_510hm.sp 5/23/2023 3:24 PM SP File
Desklop TL_SE_630hm.sp 5/23/2023 10:45 AM SP File
[ |
Libraries
This PC
Nehf.mrk
< >
File name: ITL_SE_G:‘Uhm 5p Z| Open |
Files of type |Sp-ceﬁ|e['c-r:'spc‘.sp."l-b."scs:'.mom LJ Cancel
Use path | SysLib |
PersonalLib | UserLib | Project Folder

4. Click Open to close the explorer window and open the Component Import window.

Component Import *

Symbol and Footprint filter
(" Match pin namas ® Match number of pins
Create Components
[ Group similar components
I~
Select All | Deselect All | Invert Selected |

| Create Component | Symbol ] Footprint | #Pins [

I Mame

J TL_SE_630hm 2 4

t_TL_SE_630hm 2 2
:‘ I_TL_SE_630hm [+ 2
J g_TL_SE_§30hm 2 2
J:_TL_SE_sjc:hm 2 2

[~ Use PSPICE

ok |

Cancel
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5. Uncheck the boxes in the Create Component column for all but one of the listed submodels

(i.e., TL_SE_630hm).

Component Import

Symbaol and Footprint filer

(" Match pin namas (@ Match number of pins

Create Components
[T Group similar components

o |

-
Select Al Deselect Al | Inver Selected |
MName Create Component Symbol | Footprint | #Pins
J t_TL_SE_630hm r 2
" |LTL_SE_630hm I |2
J g_TL_SE_§30hm |— | |2
[c_TL_SE_630hm r 2
[~ Use PSPICE

Cancel |

6. Click OK to close the Component Import window. The model appears, attached to the

cursor.

7. Move the component to an appropriate location in the Schematic Editor. Then right-click

and select Place and Finish.
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t Place and Finish Enter

Finish Space
@& Zoomln Ctrl+ +
€ Zoom Out Ctri+ -
@ Zoom Area Ctrl+Q
@, FitAnl Ctrl+D

8. Repeat steps 2-7 for any additional model(s) (i.e., TL_SE_510hm.sp).

in1 Ot in1 Ot
H— H—

Infef Outfief Infef Outfief
H— H—

Continue to Importing a Via into a Circuit.

Importing a Via into Circuit

Complete the following steps to import a Touchstone file (i.e., via S-parameters) into Circuit.
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1. From the Component Libraries window, select the NPort component.

Component Libraries F X
=& MostRecently Used A
B TH_via

I TL_SE_630chm2
IF TL_SE_6300hm3
I TL_SE_630hm
2 TL_SE_630hm1
IE TL_SE_510hm
= &8 Nexdm Circuit Elements
& eiTs
B Capacitors
& Coaxial Cable
& Contralled Sources
B Diodes
= Distributed
— EMC Tools
@ Equalizers
g FETs
B Filters
a Groups
& IBIS Buffer Components
@ Ideal Distributed
= B Ideal Microwave
a' Independent Sources
& Inductors
& Loadpull Behavioral
@ lumped_general
= @ Modals
% 2DExtractor. Template to import an
Z CPM: Template to import and creal
EBD: Template to import and creat:
¢ HFSS: Template to import and cres
B |BIS: Template to import and create
5 |BIS_Synth: Synthesize an IBIS moc
B Matiab: Template to importand cre
i@ NMF: Template to impon and creat
tCINPort Template to import and crea
¥ MPori_Multi: Template to import anc
$ MPort_NoFile: Template to import =
B MNPort_Synth: Synthesize a NPortm
= PMCT: Template to impont Power M
ZE PSPICE: Template to import and cr
f-,, Q30: Template to import and create
K] Shwave: Template to import and cre
ZE Spice: Template to import and crea
& 555 Template to impon and create
B S55_Mult Template to import and
2 W-ELT: Template to import and cre
= XParam: Template to import and cr
@ MOSFETs
B nonlinearRF
@ Optoelectronic
'—1 Power Electronics Teols
& Probes
@ Rectangular Waveguide
& Resistors W

< >

JHEEEGEEEEH®

18]

*

¥ -FH-EEH e

[*

Components [Symbols |

2. Attempt to click+drag the component to the Schematic Editor to immediately open an
explorer window. Navigate to and select the via (i.e., TH_Via.s2p), then click Open.
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B open X
Lookim | | test ~| ®®cEr
i Name Date modified Type
TransmissionLineModel.aedb 5/24/2023 2:33 PM File folder
Quick access .
TransmissionLineModel.aedb.bak 5/24/2023 2:06 PM File folder
- TransmissionLineModel.sixpresults 5/24/2023 2331 PM File folder
Desktop | board.1.siternp 2/20/2023 6:25 PM SITEMP File
- EMDesign1_Setup1_Sweep.sp 5/24/2023 1:15 PM SP File
| TH_Vias2p 5/24/2023 2:09 PM S2P File
Libraries TL_SE_S510hm.sp 5/23/2023 3:24 PM SPFile
[‘ TL_SE_630hm.sp 5/23/2023 10:45 AM SP File
This PC
MNetwark
< >
File name: .TH_VIB s2p Z| Open
Files of type N-Paortfile (* 3°p® tow" 15" y"p." 2°p." fip.* cit" cti) LJ Cancel
Use path | SysLib | Comp |TH_\f|a |

PersonalLib | UserLib | Project Folder ference Implied reference to ground ﬂ

3. Click OK to close the Component Import window. The model appears, attached to the

cursor.
In Out1 in1 Ot
E—m —El HF—pm —el
InBef OuiRef InRef Ouifed
= 4— 1

& e

4. Move the component to an appropriate location in the Schematic Editor. Then right-click
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and select Place and Finish.

In Ot in1 Out1
E—m E—m

Infef Outfief InRef Outfef
G H—

L1 .
r Place and Finish Enter
Finish %Space
@& Zoomln Ctri+ +
& Zoom Out Cirl+ -
@ Zoom Area Ctrl+Q
@, FitAl Ctri+D

Continue to Editing the Circuit.

Editing the Circuit

Complete the following steps to edit the Circuit design comprised of the transmission line models
and via component.

1. Double-click the TL_SE_630hm component to open its Properties window.

U3:TL_SE_630hm1 Properties: ChannelAnalysisExample - Circuitl

Parameter Values | Component | Symbol | Property Displays |

@ Value (" Stalistics
Name Value | Unit |E\ralualed\-’. Description Callback Override
MODELTY.. table [
N 1 1 |
RMODEL r_TL_SE_630hm [

. ILMODEL I_TL_SE_&30hm [
| |emopEL g_TL_SE_830hm [
[cMODEL  |c_TL_SE_630hm '
W0 0 0 ) |

Show Hidden

2. From the L row, enter 25mil in the Value field.
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U3:TL_SE_630hm1 Properties: ChannelAnalysisExample - Circuitl
Parameter Values | Component | Symbol | Property Displays |
® Value (" Statistics
| Name | Value | Unit |Evaluade . Descrnption | Callback Ovemide |
JMUDELTY table [
N 1 1 | I
|RMODEL  r_TL_SE_630hm W
| |iMODEL  |1_TL_SE_630hm I
J GMODEL  g_TL_SE_630hm [
CMODEL c_TL_SE_630hm [
B o NN N
[~ Show Hidden
OK | Cancel

3. Click OK to close the Properties window.

4. From the TL_SE_510hm component, repeat steps 1-2. Enter 1200mil in the Value field.

U4TL_SE_310hm Properties: ChannelAnalysisExample - Circuit]

Parameter Values | Componsnt| Symbol| Property Display3|

@ Value (" Stalistics
| Mame | Valua | Unit |Evaluawdv.. Description | Callback Overmide |
JMUDELTY table [
M 1 1 |
lF{MDDEL r_TL_SE_510hm [~
JLMODEL I_TL_SE_510hm -
JGMODEL g_TL_SE_510hm [
CMODEL  c_TL_SE_510hm [
— o e N

I~ Show Hidden

OK | Cancel

5. Click OK to close the Properties window.

6. Copy+paste a second copy of the TH_Via component on the TL_SE_510hm component's

right-hand side. Then copy+paste a second copy of the TL_SE_630hm component on the
right-hand side of the new TH_Via component.
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In1 DOutl In1 Dutl
H—p H—=

InRef OuiRet InRaf OuiRet
2 2

g [ |

TH_Via £2p

s

Arrange the components to match the following example.

T‘E

in1 Cutl In1 Outl Out1

H—= HE—= o ]
inRef OuiRet InRaf OuiRtet nfef Outfef

[ [— [— 3]

951__ _:%r[': :-51__ ﬁ‘

TH_Via sZp TH_Via sZp

Connect the components to match the following example.
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Continue to Completing a Circuit Design.

ini Outt port! port2 in1 Out1 paort! port2 inl Outt
H— —&l —l H—p - E— —l
nRef OutRef InRaf OuiRef InRef OugRef
[ —l IC oy = —H
TH_Via s2p TH_Via s2p ——

Completing a Circuit Design

1

component to the cursor.

? l ';) .d - Unconng
= D -" & Pages ~
% - - @ 22 Reports
_T_ Ground

In Outt portl pon2 ni Ount portl pon2 Im1 Outl
H—r= —
InFeef QutRef InRef OutRef InRef OutRef

+ +
—_LD —— TH_Vias2p T tl:l TH_Via.s2p :D _-

3. Click the port symbol (i.e., Interface port) to attach a ground component to the cursor.

Complete the following steps to finalize the Circuit design in Electronics Desktop.

From the Schematic ribbon, click the GND symbol (i.e., Ground) to attach a ground
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? l Q 'ﬁ — Uneg

= D +‘ & Pags
% o » @, E Repd

? Interface port

4. Click to place a port adjacent to each side of the design.
a., Ir||E1|_- Dutl portl pon2 n1 Dutt port1 pon2 In1 _CI%[‘I Port2
InRef OutRef InRef | Oul?ef Inl-zef QutRef
—L’—D —— TH_Via.s2p — tcl TH_Via.s2p :'J j_—:'
5. Press Esc to detach the port component from the cursor.
6. Connect the ports to the adjacent open terminals using the same method employed in
Editing the Circuit.
an In1 Out1 paort1 pori2  In1 Out porti port2 In1 Out1 ﬂ,m?_
InFef QutRef InRef | OL.TFE'f Inl-zef QutRef
—— —— TH_Via.s2p é:l ] tl:l TH_Via.s2p :'J ==
Continue to Setting Up and Analyzing a Linear Network Analysis.

Complete the following steps to set up and analyze an LNA (i.e., Linear Network Analysis).
1.

Setting Up and Analyzing a Linear Network Analysis

From the Project Manager window, expand the Project Tree and [Active Design Folder]
(i.e., Circuit1). Then right-click Analysis and select Add Nexxim Solution Setup > Linear
Network Analysis to open the Linear Network Analysis, Frequency Domain window.
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Project Manager B X
= [[7] channelanalysisExample
= 4 Circuitl
58 pata
L'J_] Excitations
# i;] Ports
=
¢4 Design v Paste Ctrl+V
s SoD Con
@ Optimetr
A results
& Definitions

B Analyze F10
Add Nexxim Solution Setup ... 3 DC Analysis
Add Nexxim Solution Options ... Linear Network Analysis

Add Alter Block... :
& elee Oscillator Resonant Frequency Search

Add HSPICE Solution Setup * Oscillator Analysis (1-Tone)
Add HSPICE Solution Options Oscillator Analysis (N-Tone) i
Invalidate Solutions Transient Analysis

 Import Solution .. TV Noise Analysis

5 Browse Solutions Envelope Analysis |

Periodic Transfer Function (PXF)
VerifEye (Statistical Eye) Analysis
Quick Eye Analysis

AMI Analysis

Harmonic Balance (1-Tone)
Harmonic Balance (N-Tone)

P rti 3 x : )
e System Frequency Domain Analysis

2. From the Sweep Variables area, select Freq to activate the Edit button. Then click Edit to
open the Add/Edit Sweep window.
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Linear Network Analysis, Frequency Dormain X

Sweep Vanables

N LinearFrequency [ Disable T
ame Name Sweep/Value

Group Delay Freq
[~ Enable Group Delay Calculations

-|
Moise

[T Enable Moise Calculation

Add |

[~ Skip DC point Calculation Output Quantities

Edit Quantties..

Solution Option
MName (Default Options) Select |

Additional Edit

oK Cancel Help

3. From the Add/Edit Sweep window, do the following:
a. Select Linear Step.
b. Enter 0 in the Start field.
C. Enter 10 in the Stop field.
d. Enter 10 in the Step field.

€. Click Add to save the new values in the Sweep Values table.
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B Add/Edit Sweep

Variable I req J

Sweep Values

- LIN 0GHz 10GHz 10MHz
 Single value Start

® Linear step 0| GHz | Add »>

" Linear count Stop
10 GHz  ~| Q

" Decade count

~

Octave count Step
10 MHz |

Offset from F1
= OK Cancel

4. Click OK to close the Add/Edit Sweep window. The new frequency sweep appears in the
Sweep Variables area of the Linear Network Analysis, Frequency Domain window.

Linear Network Analysis, Frequency Dormain X

Sweep Vanables

LinearF requenc [~ | T
Name: | guency Disable — —

Group Delay LIM DGHz 10GHz 10MHz

[ Enable Group Delay Calculations
R— :
Moise v

[ Enable Noise Calculation

£

Add. | Edr |
[~ Skip DC point Calculation Output Quantities

Edit Quantties..

Solution Option
MName (Default Options) Select J

Additional Edit

0K Cancel Help
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Click OK to close the Linear Network Analysis, Frequency Domain window. The new
frequency sweep appears in the Project Manager window (i.e., from the Project Manager
window, expand the Analysis folder).

Project Manager B X
=] channelanalysisExample®
=4 Circuitl*
4] Data
(3] Excitations
4 ] Ports
=) i Analysis
a-.
|'_'-'I Design Verification
%5 SoD Config
@ Optimetrics
[ Results
+-J Definitions

Right-click on the new frequency sweep (i.e., LinearFrequency) and select Analyze.

Project Manager B X
= 17] channelanalysisExample™
-4 Circuit1*
9] pata
(&) Excitations
& Ports
=i Analysis
B
¢4 Design Verification 43 Copy Ctri+C
% SoD Conf
"é ;GD ':'Utn a Rename F2
imetrics
m Rs:urts X Delete Delete
#-|_1 Definitions Analyze

Submit Job...

Disable Solution Setup
iEl Browse Netlist

Show Noise Contributors
i

View details related to the analysis in the Message Manager window.

Message Manager 1
= 17 ChannelAnalysisExample (C:/Users/acharpen/OneDrive - ANSYS, Inc/Desktop/)
=4 Circuitl
i) Mexwdm simulation will use local parameter scoping. To change this option. please go to Tools>Options>General Options>Circuit Design (02:48:01 PM May 25, 2023)
i) (info). Processing circuit for new analysis. (0248:03 PM May 25, 2023)
A\ modelsw_elementiwaming): w25 - Lowest non-zero frequency pointin W-element data is 1e+07. interpolation may give unreliable results. (02:48:04 PM May 25, 2023)
i) (info): See simulation logfile for a complete list of waming messages. (02:48:04 PM May 25, 2023)
i) (info). Staring analysis type LNA_ (02.48:04 PM May 25, 2023)
i) (info): Simulation succeeded. Total simulator ime: (:00:07 (02:48.04 PM May 25, 2023)

Continue to Plotting Insertion Loss and Return Loss.
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Plotting Insertion Loss and Return Loss

Complete the following steps to plot the Circuit design's insertion and return loss.

1. From the Project Manager window, right-click Results and select Create Standard

Report > Rectangular Plot to open the Report window.

Project Manager 1 X
=[] channelAnalysisExample
=4 Circuitl
5] pata
&) Excitations
41 i Ports
= i Analysis
ats LinearFrequency
[;Hl Design Verification
% SoD Config
 optimetrics
] esuts|
+-1] Definitions | ({4 Paste Ctri+V
Create Standard Report Rectangular Plot
Create Report From File... Polar Plot
& Delete All Reports Data Table
Smith Chart
Report Templates ¥
Rectangular Stacked Plot
Uszer Defined Solutions... 3D Rectangular Plot
Create User Defined Solution » 3D Polar Plot
Dataset Solutions... Rectangular Contour Plot
: i I
Output Variables... Smith Contour Plot
Update All Reports
bsoscmmeommon oo Open All Reports
Properties
- Create Document ¥
T

2. Select S(Port2,Port1) from the Quantity list.
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Q Report: ChannelAnalysisExample - Circuit] - Mew Report - New Trace(s) *
Context Trace |Families' Families Dnsplay|
Solution: i
LinearFrequency ﬂ Primary Sweep: |Freq ﬂ | All J
Domain:  |Sweep -] o ¥ Defautt [Freq =
- . Range
. dB(S( Port
L [ B(S(Port2,PortL)) Function...
Category: Quantity: o Funiction:
Variables S(Fort1,Portl) ang_deg
Qutput Variables ang_deg_val
5 Parameter S(Port1,Port2) ang_rad
¥ Parameter ' arg
Z Parameter S(Port2,Port2) cang_deg
Voltage cang_deq_val
Current cang_rad
Return Loss
VSWR dBl0narmalize
ABCD Parameter dB20normalize
H Parameter dBc
G Parameter dBm
Gain dBu
Stability im
Others mag
Update Report DynlLink Output Vars normalize
. Al re
¥ Real time
Output Variables... | Options... | HNew Report | I | Clase

Click New Report. Do not close the Report window. After an interval, an S Parameter Plot
opens displaying the design's insertion loss.
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S Parameter Plot 1
0 dB(S(Port2 Paort1})
| LinearFrequency
-10 49
__g
=
=
-15
2204
=25 T T T T T T T T T T T T T T T T T T
0 2 4 (] ]
Freq [GHz]

4. Navigate to the Report window. Then select S(Port1,Port1) from the Quantity list.
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B Report: ChannelAnalysisExample - Circuit] - 5 Parameter Plot 1 - New Trace(s) >

Context Trace |Families' Families Display |

Solution:

LinearFrequency ﬂ

Domain: Sweap ﬂ

Primary Sweep: |Ffeq ﬂ | All J
=

x: [ Default [Freq

v:  [dB(S(Port1,Port1))

Range
Function...

Category: Quantity: al Funiction:
Variables S(Port1,Portl) ang_deg
Output Variables S(Port2,Portl) ang_deg_val
5 Parameter S(Port1,Port2) ang_rad

¥ Parameter ' arg

Z Parameter S(Port2,Port2) cang_deg
Voltage cang_deq_val
Current cang_rad
Return Loss

VSWR dBl0narmalize

ABCD Parameter

dB20normalize

H Parameter dBc

G Parameter dBm

Gain dBu

Stability im

Others mag
Update Report DynlLink Output Vars normalize

Al re

¥ Real time

Output Variables... | Options. .. |

HNew Report I Add Trace | Clase

Click New Report. After an interval, an S Parameter Plot opens displaying the design's
return loss.
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S Parameter Plot 2

|
L

dB(S(Part! Port1))

— dB(S(Part1 Part1}))
LinearFrequency

w4+ r 4 - 4 - 1 @

Freq [GHz]

6. Both plots are viewable from the Project Manager window (i.e., from the Project Manager

window, expand Results).
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Project Manager 2 X

= [Y] channelanalysisExample®
-+ Circuit1®
5] Data
(5] Excitations
4] Ports
= i Analysis
2l LinearFrequency
g Design Verification
% SoD Config
T optimetrics
=-[3 Results
B S Parameter Plot 1
™ dB(s(Port2,Port1))
- & s Parameter Plot 2
i dB(S(Portl,Port1))
+1- Definitions

7. From the Report window, click Close.

Continue to Comparing Post-Layout Results.

Comparing Post-Layout Results

Compare the pre-layout analysis to the post-layout S-parameter extraction. There is a high
degree of correlation (i.e., up to 5GHz). Differences beyond 5GHz are attributed to variations in
analysis length, return via location, non-ideal references (e.g., trace references of both power
and ground nets on the PCB), as well as serpentine and/or cavity resonances.

S Parameter Plot 1

-100 3

¥1

-125 o

-15.0 -

175 7

-20.0 -

Freq [GHz]
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KR |
Post-Layout
Geometry — NN
=] 5
.‘ =] R | = D_
= = 1 ]
=l S =
s e D
‘ =1 ==
[ -] =
i
ort1 In1 Qut1 port1 port2 In1 Out1 port1 port2 In1 Qutt ort2
InRef OutRef InRef OutRef InRef OutRef
_TE j_—o TH_Via.s2p —_E j_D TH_Via.s2p —E

Pre-Layout Schematic
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