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Slwave SYZ Analysis For Si

* In this example you will learn and use the following skills:
— Import an Ansoft Neutral Format (ANF) file and component file (CMP) and create an Slwave project

— Place ports on selected nets using an automated process

— Run an SYZ simulation and plot results for transmission, reflection, and crosstalk

— Export a Full-Wave SPICE sub-circuit
— Modify trace geometry to reduce crosstalk

« Starting Slwave

— To launch Slwave, click the Microsoft Start Button, select:

All Programs > ANSYS Electromagnetics > ANSYS Electromagnetics Suite 16.0 > ANSYS Slwave 2015

* Import the .ANF (Ansoft Neutral File) file
— Click the Import ANF... box

* Navigate to the training files and choose : siwave_board.anf

» Click the Open button
] Welcome to ANSYS Siwave 2015

2 Import ANF...

i‘ j New Project ‘

= Open Project |

. Import ODB++ Design...

= @ Mentor PADS 9.4 and higher
Mentor Expedition EE7.9.2 and higher

i 1mport DXF...

:

Import GDSIL..

/| Atways show this dialog on up

WS7-2 © 2015 ANSYS, Inc. January 2015

@ R~ = | Untitled - Siwave
E Welcome Dialog Geometry
Brings up the Welcome
E‘Jialrcug le Object -

Paste 4. ., |' | Preserve Net Selections
= Viove

Clinhoard

Release 2015



Slwave SYZ Analysis For Si

* The Select nets box will appear. (If desired, the user can filter nets to be imported. For
this example, all nets will be imported)
— Click the Import Configuration button

|@ 1 Select nets to import from siwave_board E@
Load Net Configuration | Browse... ‘ ‘ Load ‘
MNetName Import Setup Ports  PortReference ... <
ABC | GND E-
BLT_DATA_P1 J| GND
BLT_DATA_P2 | GND
BLT_DATA_P3 | GND
BLT_DATA_P4 J| GND
BLT_DATA_R1 | GND
BLT_DATA_R2 | GND
BLT_DATA_R3 J| GND
BLT_DATA_R4 | GND
CLE_TK | GND
CLK_125K J| GND
CLK_156K | GND
CLK_312K | GND
CMD_EXECUTE J| GND
CMD_EXEC_NC | GND N
Total Nets: 308 Nets to Import: 308
Wild Select Matching Rows Deselect Matching Rows
Operations
Yes - ndate
Yes 7 Update GND = Update
Sawe Net Configuration File... ‘ [ Import Configuration Cancel

WS7-3 © 2015 ANSYS, Inc. January 2015 Release 2015
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* The Slwave Workflow Wizard will appear

* Import the .cmp (Ansoft Component File)

Click on the Import Component File... button
» Navigate to the training files and choose : siwave_board.cmp
» Click the Open button

 If there is a warning message click the Yes to All button to overwrite existing names
» Close the Wizard and save the project

&S Siwave Workflow Wizard &3
Component Import Overwrite @
Ea Import Com ponent File... Component ]2 (J2) already exists in layout. Do you want to overwrite?
<] Import Stackup...
Terminate Import Yes | | Yes to All | | Mo | | No to All

W/ & Verify Stackup...
W = Verify Padstacks...
w = Verify Circuit Element Parameters...

W -':b Verify Power/Ground Net Classificati..

WS7-4 © 2015 ANSYS, Inc. January 2015 Release 2015



SYZ Parameters For Signal Integrity

* Validation Check

WS7-5

It is a good idea to do a validation check before you start working on any design in Slwave for the first time
The validation check tests for self-intersecting polygons, disjoint nets, overlapping (DC-shorted) nets and nets with

overlapping vias.

This helps you avoid finding layout errors after all the setting up ports and other solution settings.
To do a validation check:

* Go to the Simulation tab, select Validation Check.

* Click OK button to start the validation

to verify that the Auto Fix worked

+ Click OK.

Launch Validation Check

Check List

Select a simulation mode

Select All || Unselect All |

|N0 Associated Simulation

| Self-Intersecting Polygons
/| Disjoint Nets (Floating Nodes)
/| DC-Short Errors
/| Identical/Overlapping Vias
| Bondwire Collisions

lllegal Bondwire Connections
| Misalignments

Less Than Two Terminals

Minimum Area: 3100.01 mils~2

Cutouts that are smaller than
this minimum area will be ignored during
validation check.

This threshold can be changed in the
Simulation -> Global Option window.

MNets to be checked

Some nets might not be included.
Flease refer the Simulation -> Global Option
window.

Number of cores to 2

4

[ oK

| Cancel |

© 2015 ANSYS, Inc.

January 2015

BRl ot Home Edt  Gec

» There are no layout and DRC related problem with this design.
— Repeat this process if there are some Misalignments

I r .- ;
e e

Validation Check Results

Errors

Self-Intersecting Polygons:
- Circular Loops:
- Others:

Point-Connections:

Disjoint Nets:

DC-shorted Errors:
Identical/Overlapping Vias:
Traces-Inside-Traces Errors:
Collisions of Bondwires:
Tlegal Connections of Bondwires:
Identical Bondwires:
Reversed Bondwires:
Floating Nodes:

Zero Via Plating:

Nets With Less Than 2 Terminals:

Warnings
Misalignments (Planes/Traces/Vias):
Bondwires Misaligned With Die Pads:

Pins Shared By Multiple Pin Groups:

Auto Fix

Auto Fix

Auto Fix

Auto Fix

Auto Fix
Auto Fix

Auto Fix

Auto Fix
Auto Fix

Auto Fix

Cancel

Release 2015
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« Set Visibility options
— Using the checkboxes in the Layers workspace, turn on full visibility of all layers
— Click the colored rectangles next to each layer name to control whether the geometry is shown in outline or filled form.

Layers & 1 @
B o wm e 08 I
Q) SURFACE M X |v| [v| [¥]| [¥| ¥
L2 B = (v V] W] V] [«
L3 0 K ¥ v] W] V] [«
L4 0 K ¥ ] ¥ V] ¥
L5 B8 = ¥ v] ¥ V] ¥
LG 8 = ¥ ¥ ¥ ¥ [+
L7 0 K [v| v] ¥ ¥ ¥
N BASE 0 & V| v ] V] ¥
)
“ Import Home Edit Geometry Circuit Elements Visibility Tools Export Simulation Results
" g {fi"? i 4 — ‘" ‘ﬂ /| 2D View /| Simplify Vias /| Adaptive Grid Spacing T I
- { ) .' I I R ﬁi
Nt N N N N | Dynamic Zoom | g Plane Extent Transparency... [¥| Simplify Circuit Elements User Grid Spacing: [10.01 o] =2
Rotate Pan Zoom | Zoom Zoom  Fit Top-down| || Faster Rotate . : ) Modify  Labels | Copy to
Color Layer-by-Layer ‘ComputeCrOSS Section | Z Stretch: r, 10% | attributes™ = Clipboard

In Out All View

View Options

— Go to the View tab
» Check 2D View to view the project as a 2-dimensional entity
* Check Faster Rotate
» Uncheck Dynamic Zoom
* Check Simplify Circuit Elements
* Check Simplify Vias
— Notes: Selecting these options for large designs reduces memory used by Slwave and improve the response time.
WS7-6 © 2015 ANSYS, Inc. January 2015 Release 2015
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« Setting Simulation Global Options
— From the Simulation tab, Select Options
Home Edit Geometry Circuit Elements View Visibility Tools Export Results
{ Compute Frequency Sweeps ] LY —~ N == (=)
V2 [] i Xé ; e, I(Hz) J ﬁ, = ’ =/

Validation j§ Options... npute Compute SYZ Compute ~ X : Signal Net " Options... Comy ¢ e SYZ SS 2D | Options... Compute Compute I PDN Channel
Check ¥ b Pa Resonant Modes... ompute Near rie Analyzer ¥ &8 urrent Paramete Layol RLGC 3D Mesh | Advi Builder...

— Under SI/PI tab, let the slider bar of SI simulation to Balanced.

* Note : To configure advanced solver settings Check Custom.
— Under SI/PI Advanced tab, look at the solver settings

» Perform ERC during simulation setup: M Checked

» Exclude non functional pads : M Checked

Slwave Options @ Slwave Options @

SYPL | SI/FI Advanced | DC | DC Advanced I Multiprocessing I Het Processing‘ SYPI | SUPIAdvanced |DC I DC Advanced | Multiprocessing | Net Processmg‘
(@) s1 simulation Coupling Plane Void Meshing
D Coplane Do not mesh any voids less D.DDBlDDbDEZD
Intra-plane
Optimum speed Balanced Optimum accuracy

Split-plane Restore Default

(T PT simulation Cavity field
Trace Mesh Refinement

@) Automatic
34

Frequency |4GHz

[ custom (selecting this option allows you to configure advanced solver settings) Trace return current distribution
Dlnclude Voltage/Current Source Connections/Parasitics in Resonance/SYZ Simulations
[]ntroduce infinite ground plane | Omil below bottorn layer in

|| Perform ERC during simulation setup (abort when an electrical short or floating geometry is detectec

Exclude non-functional pads from resonant mode, frequency sweep and SYZ simulations
p quency P
(non-functional pads are always excluded from DC IR drop simulations)

o) e o [ concal ]

WS7-7 © 2015 ANSYS, Inc. January 2015 Release 2015
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« Setting Simulation Global Options
— From the Simulation tab, Select Options

Home Edit Geometry Circuit Elements View Visibility Tools Export Results

b oo 2@ o O QAHS Y W
ot ar b L g W =) v ==
te Compute SYZ Compute - . Signal Net gy | Options... Compute AC Compute Y2 C

Para Resonant Modes... ompute INear rie Analyzer v &l Paramete

Options... Compute Compute I PDN Channel
RLGC 3D Mesh | Advi Builder...

» Under Multiprocessing tab , set the number of cores you want to use

— Check Use HPC Licensing to HPC Pack or HPC Pool if you have HPC licenses
» Under Net Processing tab

— Ignore nets named “DUMMY” or “Unused” during Simulation: M Checked
* Click OK button

Slwave Options @
| SI/F1 | SI/FI Advanced I DC | DC Advanced | Multiprocessing | Net Processing

Slwave Options @

‘ SI/PT | SI/PI Advanced I DC | DC Advanced | Multiprocessing | Met Processing

Multiprocessing Use current net selection for simulation

- —
Number of cores to = (@) Auto select nets for simulation
Use HFC | =) HPC Pool Ignore nets named "DUMMY" or "Unused" during Simulation
se icensing () 00
(@) HPC Pack Additional Nets to Include in Simulation
Max. 80 % of total

SIwave ALWAYS includes nets containing at least one plane.

During frequency sweeps, nets to which sources or probes are attached

are automatically included. During SYZ parameter sweeps, nets to which
Simulation server localhost Port: 31000 ports are attached are automatically included.

Select any additional nets to include in the simulation from the following
ist:

ABC
BLT_DATA_P1
BLT_DATA_P2
BLT_DATA_P3
BLT_DATA_P4
BLT_DATA_R1
BLT_DATA_R2
BLT_DATA_R3
BLT_DATA_R4
CLK 1K i

n »

[ oK I [ Cancel

WS7-8 © 2015 ANSYS, Inc. January 2015
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« Add ports to the nets of interest

Ports are elements that enable the entry and exit of electromagnetic energy in a design. We will add ports at both ends
of two coupled traces.

WS7-9

In the Single Ended Nets workspace, scroll down until you find the ST_CTL and ST_ERROR nets
Place check marks next to

- ST CTL

« ST_ERROR
The nets will show up in the Selected Nets workspace.
The nets should now be highlighted. For the most part, they run horizontally on layer L3

* You can also highlight nets by checking the checkbox next to Nets in the Selection Filter workspace and then
clicking on the nets in the layout window

Single Ended Nets 2 @ Components 1B
Regular Exp: [] & &2 | =¥+ Capacitors
ST_CLK_CNT7 g & Inductors
ST_CNTL_SRD R« Resistors
ST_CNTL_SR1 X Ports
ST_CNT_EN
ST CNT_RST_N X Voltage Probes
ST_COMPLETE_N [ % Current Sources
/IST_CTL - & Voltage Sources
ST.DATAD ™/ Integrated Circuits
ST_DATA1
ST_DATA2 T« Input/Output
ST_DATA3 H+ Discrete Devices
g}gﬁlﬁg = & Pin Groups
ST_DATAS [« Virtually Mounted Packages
ST_DATA? - Terminals
ST_DELAY_STROBE
ST_EN_N
v
ST_RST_N
ST_SR_CLK
ST_WDC_EN

ST_WORD_CNTO

5 Sin... £ & Diff.. | & Ext.. | % Po..

Selected Nets

|

ST_CTL
ST_ERROR

2 nets selected

© 2015 ANSYS,

Unselect

Inc.

% Components % Selection Filter

January 2015
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 Generate Ports
From the Tools tab, Select Generate Ports on Selected Nets...

L Import Home Edit Geometry Circuit Elements View Visibility Tools Export Simulation Results
ﬁ ?': S ‘ % e i Create IC Die Network... Fm=.‘;'='-ﬂ aﬁ Find Component... @ ;:I :E.. 3
4}% (8] V-4 ¥ * % Relocate Bondwires o [ Measure... e gl
Create/Manage Capacitor S-parameter Model Attach n-port Attach SPICE Attach Package T ; . Generate Circuit Elemerll Generate Port on e Net L h Sanitize Validation Run Options
Pin Groups... Library Browser... Assignment..  S-parameter Model.. RLC Model.. Design... ;"I Merge Build-up vias... on Components... Selected Mets... $ Compute Net Lengths... Layout.. Check™ Script..

Design Tools

Click the Naming Convention button:
» Enter Port naming convention: $REFDES_$NETNAME

Check 1ets 1o Process

» Select Use Naming Convention M T
» Press the OK button

ST_ONT_RST_M
ST_COMPLETE H

ST_DATAD
ST_DATAL

Make sure the Ref. Net is set to GND

Click the Generate button to automatically create 50 ohm ports at each
end of the selected nets

Verify that the 4 ports have been properly created
From the Home tab, Select Circuit Element Parameters...
— Select the Ports tab

— Click OK
Import Edit Geometry Circuit Elements View Visibility Tools Export Simulation Results

Port Gptions

Naming Convention

| Cirout Element

Legal aming Kepweords:

= Generate Ports on Nets

Ref. Impedance: 500 ohms

Computation Tools

==
Check Pins to Process on Net ST_CTL
(Click on the Green Tick / Red Cross mark to deactivate / activate the parts on the respective
FinMame  Ref. Des

v B
¢ n

Part
MACH230_SMSOCKETAMD
MACH230_SMSOCKETAMD

Driverf

u22
u

Neming Convention

T o i ot
G

SPOSTERMDUAL, SHEGTERMIUAL, SHETNAME, SPARTNAME, SREFDES,
‘SHEGTERMINAL _NETHAME, SNEGTERMINAL_PARTNAME, SNEGTERMINAL REFDES.

(((((

& Cut | Select Al £,
4 Selection Mode: |Single Object  ~ / N é J ':t::fi”
43 Copy ) - (] Unselect Al e
Paste Ry L_| Preserve Net Selections Select By | Select By [Select By Plane Extent  Special ) Layer Stack-up B Circuit Element| Jolderball  Edit Edit Die
ove Clicking [Rectangle| Polygon Selection Mode Select™ [ Invert Selection Editor Mod | Parameters |Hroperties Materials Padstacks Stack-up
Clipboard Selection

Circuit Element Properties

Capacitors | inductors | Resistors| Pons | Votags Probes | Curant Sources | Voltags Sowrces | Net Teminals

¥ Aciva Name Reference Impedanca (. PonPosiive Temin.. PortNegaive "Termi.. PortPosaive Temin
¥ Yes UMSTCIL 8 sTCTL GND 23U14)

¥ Yes UM_STERAGR 50 ST_ERAOR aND soU1Y)

¥ Yes URSTCTL 8 sTCTL GND 8z

¥ Yes U22_ST_ERROR 50 ST_ERROR GND 124U22)
4 ports, 4 ach

Export [

WS7-10 © 2015 ANSYS, Inc. January 2015
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PortNegative "Te
2(U14)
B4y
Tz
1(u22)

|| cancel
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Run an SYZ Simulation
— Form the menu Simulation, select Compute S-, Y-, Z-Parameters...

L Import Home Edit Geometry Circuit Elements View Visibility Tools Export Results

I ¥ oW 4 =8

Compute Compute Compute Compute | Signal Net Impedance SIwizard... TDRwizard...

_—
LY s"

E Compute SYZ
Parameters...

Z <

Validation | Options... Compu
Check™ DCIR.

Resonant Modes... Frequency Sweeps... Far Field... Mear Field... Analyzer ™  Scan...

Slwave

» Change the settings as shown below:
— Start Freq: 0 Hz and Stop Freq: 5GHz
Num. Points: 501 and Distribution: Linear
— Sweep Selection:
» Option button: Interpolating Sweep
* Error Tolerance: 0.001
— Set FWS generation parameters: M Checked
Uncheck Export Touchstone file after simulation completes
* Click the Launch button to start the simulation

» Wait for the simulation to complete

Pracess Monitor [SYZ Sweep 1) - o x

Display: Messages r @ o

Generating solver input files... -
Setup: [ 5% 1

simulation: [ 3 1

Messages, Process Monitor (SYZ Sweep 1)

WS7-11 © 2015 ANSYS, Inc. January 2015

Compute SYZ-parameters

&

Swieep | Sensitivity | Distributed Analysis [HPC}‘

Simulation name: SYZ Sweep 1 hd

|| compute exact DC paint

Frequency Range Setup

I Start Freq Stop Freq | Num. Points / Step Size | Distribution
|1 oHz SGHZ 501 Linear

Add Above Add Below Delete Selection

Sweep Selection
Set FWS generation parameters

Min Rise/Fall Time [ s

[ swave with 3D DDM

Other solver options...

() Discrete Sweep

0 Interpolating Sweep
Relative error for S; 0.001

|| Export Touchstane@ file after simulation completes

N\SIwave_Workshop_R16\WS07\siwave_board2.s4p Browse

SaveSemngsl [ Launch II Close

Release 2015
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Plot the results

— When the simulation has finished, plot the results
— From the Results tab, Select SYZ > SYZ Sweep 1 > Plot Magnitude/Phase...

SYZ Sweep 1 P P

Plot Magnitude/Phase...

Uncheck the Select Transmission Terms checkbox to clear the plot
Uncheck the log x-> button in the top left corner
Check the following four boxes in the list:

Import Home Edit Geometry Circuit Elements View
y Ly & @ =6 B
- 152 - W - (H
~ — B ~ an v e

~ U14 ST CTL,U14 ST CTL
~ U14 ST CTL,U22 ST CTL

- U14_ST CTL,Ul14 ST _ERROR
- U14_ST CTL,U22_ST_ERROR
Click the Create Plot in Electronics Desktop button

S-parameter Plot
2oy b[ER

Matrix Entries to Plot

Plot  Row
y| @ uisTcTe
7] U4.STCTL
7] U4.STCTL
7] U4STCTL
U14_ST_ERROR
U14_ST_ERROR
U14_ST_ERROR

U22_ST_ERROR
Select self terms
Regular expression syntax:

Regular expression:

Export to ANSYS Electronics Desktop

Reporter Plot SPlot1

Select transmission terms

Visibility Tools Export

Simulation

Col
UT4_ST_CTL
U14_ST_ERROR
Uz2 8T CTL
U22_ST_ERROR
Ut4_ST_ERROR
U2z ST_CTL
U22_ST_ERROR
U22_ST_CTL
U22_ST_ERROR
U22_ST_ERROR

M agnitude in dB

Select
Unseled

l Create Plot In Electronics Desktop ]

-0.0285945

S-parameters

-18.4547

-36.8709

-55.287

-73.7031

-92.1193

1000

2000 3000 4000
Frequency [MHz]

5000

S-parameter Plot Y-parameter Plot  Z-parameter Plot

© 2015 ANSYS, Inc.
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@ ANSYS Electronics Desktop - siwave_board_plots - siwave_board - SYZ Sweep 1 S Plot 1 - [siwave_board_plots - siwave_board - 5YZ Sweep 1 S Plot 1] E@I
[#°] File Edit View Project Report2D Circuit Tools Window Help & =
DerE | BR & = i |Local ~EEE B R Am LB | Simae @
e

GWP R

Project Manager SYZ Sweep 1 S Plot 1 siwave_board 4

|- - siwave_board_plots -~ 0.00 Curve Info

. i — db(8(U14_ST_CTL,U14_ST_CTL
+, siwave_board 5YZ Sw(ee(p 175YZ Sweep T~ 1)

vz gb(S(Uﬂﬁ_g\';ZCél'L:U14TST_ERROR) )
B 5YZ Sweep 1 4 weep 1° weep

— db(S(U14_ST _CTL,U22 ST_CTL))
Results 4 SYZ Sweep 1 783YZ Sweep T
BB svz Sweep 15 Plot 1 20,00 — — db(S(U14_ST_CTL,U22_ST_ERROR) )

SYZ Sweep 1 73YZ Sweep T

# db(5(U14_ST_CTL,U14_ST_CTL))
# db(S(U14_ST_CTL,U14_ST_ERROR) )|~
# db(S(U14_ST_CTL,U22_ST_CTL))
# db(S(U14_ST_CTL,U22_ST_ERROR) )
=[] Definitions

£1-(21 Components -40.00
L BE siwave_board
-1 Symbols
siwave_hoard

-3 Footprints
T Dadotmele

<« | 11 3 -60.00 4

Magnitude in dB

Properties B X

Name | Value | b
Specify - 1
MName -80.00
Y Axis Y1
Primary ... F
~Comp...

Y Comp...

K Comp... F
—Context bo 100
Soluion |SYZ Sweep 1:SYZ Sweep 1 F [GHz]
Domain | Sweep

~Variabl...

Families Edit.. [

Message Manager 2 X Progress

Trace |

Current Line: 1
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« Export a Full-Wave SPICE sub-circuit model
— Close the ANSYS Electronics Desktop
— Close the Results Viewer

— From the Results tab , Select SYZ > SYZ Sweep 1 > Compute FWS sub-circuit

* File name: siwave_board_fws

* Full Wave Spice Subcircuit Format: HSPICE

» Use common ground for Spice output: ¥ Checked
. C“Ck the OK bUttOﬂ Full Wave SPICE Subcircuit Format

@ HSPICE

Compute Full Wave SPICE Subcircuit

File name: siwave_board_fws

Maxwell SPICE

PSPICE

Spectre
Nexxim/HSPICE S element
Nexxim S55

Simplorer

| Use common ground for Spice output

Launch ANSYS Electronics Desktop

S-Parameter Renormalization

@ Renommalize all S-parametersto 50

Use existing port reference impedances

WS7-14 © 2015 ANSYS, Inc. January 2015

Lx]

Browse... |

Pole/Zero Fitting Options
Desired fiting error: ~ 0.500000 5z

Maximum order 400
Passivity

@ Do not enforce
Enforce using convex optimization algarithm
Enforce using passivity-by-perturbation algorithm
Enforce using IFPV algarithm

State-Space Fitting Algorithm
Q@ TWA

lterative rational function

Matrix Fitting Options

One matrix entry at-a-time
One matrix column at a time

@) Entire matrix (preferred)

Enable relative errortolerance

Enforce causality

ohms before generating model

Save Settings | [ Launch l ‘ Close |
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» Edit the traces to lower crosstalk

— The S-parameter results show fairly low near-end crosstalk, but we’ll assume that a system simulation using the model
indicated a need to reduce the coupling. We will edit the traces by increasing the minimum spacing between them to
attempt to lower the crosstalk.

— Use the checkboxes in the Layers workspace to turn off the visibility of all layers except for L3 on which the ST_CTL
and ST_ERROR traces are routed.

« Ifthe ST_CTL and ST_ERROR nets are not still highlighted, highlight them by clicking the boxes next to their
names in the Nets workspace. The main window should look roughly like that below.

« Zoom into the region outlined in the black box below.

Layers a
&) 0000 B o meae 8 5%
0000 000 O 5)

00 0009 OoQPOLIvO '.Q'.'SURFACE ar DDDDD
Ko : o @rOOoO0od
o S T B a3 ©u =
- gﬁ/ e 64 OcOooood
o \ S @ oo ©15 (= W
S o Hgﬁ%ﬁ . o, o ¢ e oC 00000
Ny |25 S BEEEE

el ST_ERROR \i_/_fo (T)BASE Oor

000CoR

[}
o

oloMl®  goocop o

i
Wl
T
1l
:

CRECY e
& o e o 0/390 2
o o
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— Now the main window shows a portion of the ST_CTL and ST_ERROR nets where they are routed close together.
— Inthe Selection Filter workspace, ensure that the box next to Geometry is checked.
— Zoom into the area labeled Region 1 in the above figure. The top left corner of Region 1 is at approximately (2700,

3340) mils.
© o Yo
(& ©
a N
Region 1
) © 0
@ > ©
o
(]

WS7-16 © 2015 ANSYS, Inc.

) O

Selection Filter -
= ﬁ% Circuit Elements

-[®4F Capacitors

- [ Inductors

[ e Recistors

o
%)

ST ERROR
—w \
o

Region 2

ST_CTL 0/07

o o

January 2015

~

X TP Ports
-[® 97 Voltage Probes
@ Current Sources
X & Voltage Sources
—-[% # Board Elements
X o 1Cs
-[% 0 105

-.[% 4 Discrete Devices
- @, Geometry
{ [ ks Bond Wires
[ #= Pads
.-[X&" Planes
% 2] Traces

[ #T Vias
TEE Nets

- selection Filters, Components
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WS7-17

Unselect the selected nets by selecting both of the nets in the Selected Nets sidebar box and press the Unselect

button. This will allow the nets to be manipulated.

© 2015 ANSYS, Inc.

January 2015

Sin

Regular Exp: [ &=

T 55

gle Ended Nets a

* B

ST_CLK_CNT?
ST_CNTL_SRO
ST_CNTL_SR1
ST_CNT_EN
ST_CNT_RST_N
ST_COMPLETE_N
ST_CTL
ST_DATAD
ST_DATAT
ST_DATA2
ST_DATA3
ST_DATA4
ST_DATAS
ST_DATAB
ST_DATA7
ST_DELAY_STROBE
ST_EN_N
ST_RST_N
ST_SR_CLK
ST_WDC_EN
ST_WORD_CNTO

i

-

' sin.. | & Diff.. | £ Ext.. | % Po..

T

2 nets selected Unselect (2)
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— Click onthe ST_CTL trace. The ST_ERROR net will de-highlight.

— Click again on the ST_CTL trace and the trace vertices and centerline will become visible.

— Drag the upper vertex within Region 1 to the location shown, approximately coordinates (2850, 3210) mils.
— Click on the new location to place the vertex.

Trace vertices

WS7-18 © 2015 ANSYS, Inc. January 2015 Release 2015
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— Zoom out, then zoom into Region 2, which has an upper left corner at approximate coordinates (4660, 3300) mils.

— Click on net ST_CTL to highlight the trace.
— Click on the trace again to display the trace vertices and centerline.

— Drag the upper vertex to the location shown in the figures, approximately (4700, 3210) mils.

— Click on the location to place the vertex.

—
Trace vertices ;

Trace centerline

Drag upper
- vertex here

Click at new
location

WS7-19 © 2015 ANSYS, Inc. January 2015

Release 2015




SYZ Parameters For Signal Integrity

* Re-run the simulation
— Form the menu Simulation, select Compute S-, Y-, Z-Parameters...
» Enter SYZ Sweep 2 in the Simulation Name field.
* Uncheck Export Touchstone file after simulation completes
» Keep the other settings the same as the first simulation
* Click Launch

* Plot the new results
— From the Results tab, Select SYZ > SYZ Sweep 2 > Plot Magnitude/Phase...
» Repeat the earlier process for selecting the four matrix entries in the list and click the Create Plot in Electronics
Desktop button

» The trace modification has slightly reduced the peak crosstalk. The frequency at which crosstalk first exceeds -
32dB is roughly 1.2GHz in the original design, and 2GHz in the modified design.

» Save the modified design
— Click File > Save As...
— Filename: siwave_board2.siw
— Click Save

WS7-20 © 2015 ANSYS, Inc. January 2015 Release 2015
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@ AMNSYS Electronics Desktop - siwave_board_plots - siwave_board - SYZ Sweep 2 5 Plot 1 - [siwave_board_plots - siwave_board - SYZ Sweep 2 S Plot 1] E\@
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