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High Speed Digital Design Issues
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EMI/EMC
-Common mode radiation
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- Return Path discontinuities _Dielectric Losses
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RedHawk Totem
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Slwave

Functionality
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ANSYS Typlcal SI/PI Design Flow
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What isALinksfor EDAX ?

9

A Integrate Electrical CAD (ECAD) to ANSYS Software

Electronic Design Environment J > ANSYS SimulationJ

(Cadence, Mentor, Zuken, Altium ...) Products

A ANSY8Linksor EDA (once callefinsoftLinkdor ECAD) streamlines the transfer of
design databases from popular thipdrty EDA layout tools into ANSYS
electromagnetic, thermal and mechanical simulation products. EDA links are availabl
for a number of tools offered by Altium, Cadence, Mentor Grapgityand Zuken.

A This license give you access toAMSYS menu in your layout to(@fter installing
ECADtranslatgrand to theSlwaveGUIto prepare your simulation project.

A Translator / Editor / Link from a 3rd party layout tool to ANSYS Solvers

0% Cadence SiP Layout X

File Edit View Add Display Setup Shape Logic Place FlowPlan Route Analyze Manufacture Reports Tools [ ANSYS| Help

EI_LI = B E%}o 0% 5 46 4 @ f ED @ Er{ q q @\k Eﬂ 9] Elﬁ Alinks Launch Stwave with ALinks...

LLLLLL

g
e — — — — L{ " HFSS ’ Launch TPA...
EEEE B g8 B@s (504K ANSYS Wepste | | Wit Ansoft Neutrel File V2
N e Svave Component e
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Supported ECAD Translations

Cadence

A Allegro
APD

A siPDigital/lRF
Virtuoso

Mentor Graphics
Expedition
Boardstation
BoardstationXE
PADS

Zuken (Sold by Zuken)
CR5000
A cRr8000

ODB++
A Altium Designer

A Mentor Expedition
A Mentor PADS
A zukenCadstar

IPC2581
Pulsonix

Altium Designer (BETA)

Other ECAD Formats
.anf

A .gds

A xil

A dxf

< < < =< < << =<

-<\ -<\

=< =& = =& =K =<

< =< =< =<

16.0, 16.1, 16.2, 16.3, 16.5, & 16.6
16.0, 16.1, 16.2, 16.3, 16.5, & 16.6
16.0, 16.1, 16.2, 16.3, 16.5, & 16.6
5.10,6.14, 6.15, & 6.16 (Linux only)

v2005, v2007.1 thru EE7.9 (uses HKP design flow)
8.x (uses HKP design flow)

v2007, v2007.1, v2007.2, v2007.3 and v2007.7 (uses HKP design flow)

PowerPCR/5.2a, v2005 and v2007 (ASCII Flow)

10and higher (Zuken translator foanf & .cmp)
2013and higher (Zuken translator foanf & .cmp)

R10 and greater
EE7.9.1 and greater
9.4 and greater
12.1 and greater

Revision 8.5 build 590&nd greater
v2015 and greater

ANSYS neutral file format
IC Chip format

Apache Sentinel format
AutoCaddrawing format

Added Lead Frame Editor capability to Slwave and ANSYS Electronics Desktop
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Software Installation

A Software needed for this training class
I ECADtranslator(for file translation) Silwaveand ANSYS License Manager

I Auser is able to download all of the above software from ANSYS Customer Portal. Click on
Download > Current Releases (171x)y’ R U K S yAN®YK Elacikdmaghetics products U 2
select the above products.

A ANSYS License Manager installation
I ANSYS License Manager packagé&amissection
I Specify license server during installation

A ECAD translators

I ECADtranslatofl7.x

A Itis a common installation Adon package that will install ANSYS menu in your layout tool. After
ECADtranslatanstallation, a user should see an ANSYS menu item in Cadence Allegro SIP /APD and ca
translate a layout file t&lwavewith Alinksor create ananffile.

A siwaveinstallation
I InstallElectronicsgprimary package All EM tools will be installed at the same time.
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Importing a Layout withALinksfrom Mentor

QERERALUEH 7 Untitled - Siwave
m IMPORT HOME EDIT GEOMETRY CIRCUIT ELEMENTS VIEW VISIBILITY TOOLS EXPORT SIMULATION RESULTS
E Cadence Allegro/APD/SiP.., Mentor Board Station RE/XE Design.. ‘.'3 ODEB =+ Design... T "2 ANSYS EDB... ™2 XFL File.., = Huray Roughness Models.. % RLC Part Values..,
ﬁ DXF... Mentor Expedition Design ~ M Zuken CRS000 Design... = 1 Ansoftlinksé Project.. ™% Template File... | APD/SIP Bondwire Profile File.. < Layer Stackup.. “y Settings File...
ANF... ;
[B GDSIL.. ODB++ (EE7.9.1 or later) Leadframe Editor =2 MDL File... “y Component File.., *| Plane Extents... miTemperature Profile: |--Import New Profile—- -

HKP (up to EE2007.8) ANSYS EDA Layouts Other Imports

f Impor: ODB+ + Design

OD8++ archive type: | Directory -

DB+~ design: Cifndewesfaystem32f

L= conbrol fil=: C:furindows feystemsz)

APath to Import Mentor ODB++ layouts:
A Import > Mentor Expedition Design > ODB++ (EE7.9.1 or later)
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Importing a Layout from a ODB++ Design

ORBIEH

m IMPORT HOME  EDIT GEOMETRY CIRCUIT ELEMENTS VIEW  VISIBILTY ~ TOOLS EXPORT SIMULATION RESULTS

a

Untitled - Swave

£ Cadence Allegra/APD/SiP... Mentor Board Station REO(EDesign...‘f; ODB++ Design... "} ANSYSEDB... ™8 XFL File... =/ Huray Roughness Models... *J RLC Part Values..,

ﬁ DXF... ﬂ Mentor Expedition Design + ’ inksé Project... "% Template File... y APD/5iP Bondwire Profile File.. % Layer Stackup... Yy Settings File..,
. NF... i
[B] GDSIL.. aMentorPadsDesign... Leadg “¥ MDL File... % Component File.., */ Plane Extents... miTemperature Profile: |-Import New Profile-- v
Third Party EDA Layouts ANSYS EDA Layouts Other Imports

Impor: ODE++ Design
OD8++archive type! | Directory L4
ODE++desig: CifndewsfaystemIZf

Use control fils; C:pndowsfeysiem =z,

APath to Import ODB++ layouts:
A Import > ODB++ design
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Importing a Layout withALinksfrom Zuken

CRBLEH

m IMPORT HOME  EDIT GEOMETRY CIRCUIT ELEMENTS VIEW VISIBILITY TOOLS EXPORT SIMULATION RESULTS

Untitled - Slwave

a

C Cadence Allegro/APD/SiP.. Mentor Board Station RE/XE Design... ‘.') ODB++ Design... za ! ANSYS EDB... ™ XFLFile... ™, Huray Roughness Models... % RLC Part Values..,

ﬁ D¥F... ﬂ Mentor Expedition Design = M Zuken CRS000 Design... = 1 Ansoftlinksé Project... ™% Template File... 3 APD/SIiP Bondwire Profile File... < Layer Stackup.. Y Settings File...

[B] GDSIL.. ﬂ Mentor Pads Design... Leadframe Editor Al i* MDL File... = Component File... *, Plane Extents... imlTemperature Profile: |--Import New Profile-- M
Third Party EDA Layouts ANS Other Imports

« Local Disk () v Alinks_Training +

Organize = MNew folder Eoe [ &
- Favorites = Harme e medfed
Bl Deskicp 1 Alinks Exported 2 hfssresults 12,5,/2012 G:31 PM File folde
& Downloads A 2_ALinks_Frported 3 siwaveresults 2572012 GeDE P File folder
5l Recent Places | Alinks_Example hfss results 12/4/2012311 BM  File folde
Alinks Examiple.siwavensults 12,4,2012 3:44 P File folde
i Libraries References 20472012 342 Ph File Folder
| Documents signoiserun L4012 302 PM Filefolde
@' Music Solved exarnple 12073012304 P Filefolde
k| Pictures
M videos
M Cormnuter L g
File name - ip‘.ns-:ft Neutral Files (*.arf) '|J
L
Open |vJ | Cancel |

AThe recommended path to import Zuken layouts:
ALYLR2NI B ! bCX

A Otherwise use the ASCII files exported from Zukepdf & . Ftf)
Almport>zuken/ wpnnn RS&AIYX
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SYS

A Two Modes of Operation :
i Direct Launch from '3 party layout tool
A Requires installation of ECAD Integrations executatf@ADtranslato)
I Stand Alone Editor
A Export / Import of .ANF files

A Here is the view of this integration inside of Cadence APD

. =1Dix|
vorufocthire Beports  Jooks ANSYS el (al_dence

5 % @M E HE O0OM S

How to translate Cadence database to ANSYS toc

:
=)
3
B
5 g'n
PuLE]  AWpqImA

~ Symbols Vo

r N Cine Seg

~ Nee:s ~ Other Segs po

~ Pra & Fgses 2‘

= Via  DAC exce 2 Cadence Advanced

~F Fingees ~F Tes .

e i Package Designer (APD)

& Lines i~ BatTs Access ANSYS Tools directly from
Fied By Nome Cadence APD

[reet =] [Name =]

>“l— More |

o
i
o File Edit View Add Display 5Setup Shape Logic Place FlowPlan Route Analyze Manufacture Reports Tools | ANSYS | Help tid

EI_LI = c{%:: 0O ® < L@ 4 @ }? l:l @ D;-l @{ @1 E{ (5‘: Ea 5 u:t iI;i;Sks : taunc:il:::x_.-ewith.'Z\Linl-:s...
H aunc

i W Hf % ﬁ‘% g E % % {% @ E,/% ANSYS Website Write Ansoft Meutral File V2

Write Slwave Component File

EEEEE
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Cadence Layout Translation

17

A Before Integratlon

!Allegro pPCB Perfor

File Edit View Add D_usplay Setup Shape Logic Place

P Route Analy;e Manufacture Tools Help
éui—' i O X D 7 FEH A Q | | o 8 c
: = dl @ DR OO0 = 2% & |+ — & =3 >

AAfter the Integratlon
B8 Allegro PCE Performance ¢ e/PC
File Edit View Add Display Setup Shape Logic Place Route Analyze Manufacture Tools A 3 Help

il d ik 0 X 5 e 4 @ EEHAQ R | qQE o I E
E E E 5559[@@@E%5F’5"—°"'4‘\®x

1) Direct link toSlwavewith Alinks
A Cadence and ANYS EM tools are available on the same machine

ANSYS | Help . AMNSYS | Help
ALinks Launch Shwave with ALinks... I Alinks Launch Slwave with ALinks...
HF55 r Launch TPA... HF55 J Launch TPA...
ANSYS Website Write Ansoft Meutral File V2 ANSYS Website Write Ansoft Meutral File V2
_ Write Slwave Component File _ Write Slwave Component File

2) Write an anffile and then import it into Slwavewith Alinks
¢ Cadence and ANYS EM tools are installed [2¥¥s] Hele

] . Alinks Launch Slwave with &links...
on different machine HFSS b Launch TPA..
ANSYS Wehsite Write Ansoft Meutral File V2

© 2015 ANSYS, Inc. ~ December 7, 2016 I V/rite Slwave Component File



When to use *.anf file?

A Directlink from Cadencds not appropriateif Slwaveis not installedon the

samemachine. *.anf (AnsofiNeutral File)is required:

A Select Q\rite AnsoftNeutralFile v2» [AW%] tep

Alinks Launch Swave with ALinks...
HF55 r Launch TPA...
AMNSYS Website Write Ansoft Meutral File V2

I Write Slwave Compeonent File

ATogetaII components, acmpfile isalsorequired:
A Select rite SlwaveComponent File

A LaunchSlwave:

ACAEtS B LYLRZNI B !'bC 2N/ 2YLRYSyd CAftS

QRABLEH : Untitled - Swave
m IMPORT | HOME  EDT  GEOMETRY CIRCUIT ELEMENTS VIEW  VISIBILY ~ TOOLS  EXPORT  SIMULATION RESULTS
C Cadence Allegro/APD/SiP.. Mentor Board Station RE/XE Design.., 5; ODB++ Design.., za ! ANSYS EDB.., "f XFLFile... ™. Huray Roughness Models.., *
ﬁ DXF... E Mentor Expedition Design = B Zuken CRS000 Design... = 1 Ansoftlinksé Project.. ™ Template File.., APD/SIP Bondwire Profile File.., % Layer Stackup...
B GDSIL. I Mentor Pads Design... Leadframe Editor i ' MDL File... Component File... 4 Plane Extents...
Third Party EDA Layouts ANSYS EDA Layouts Other Imports

18 © 2015 ANSYS, Inc. December 7, 2016
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S a Drag & Drop the Cadengaroject In Slwave

A select Nets tomport.

QERBLEH s -8 %
FILE IMPORT HOME EDIT GEOMETRY CIRCUIT ELEMENTS VIEW VISIBILITY TOOLS EXPORT SIMULATION RESULTS STYLE ~ e
 Cadence Allegro/APD/SiP... Mentor Board Station RE/XE Design... & ODB+= Design... =3 ANSYS EDB... =3 XFLFile... = Huray Roughness Models... *j RLC Part Values...

o oxF.. B Mentor Expedition Design = Ml Zuken CRS000 Design.. =) Ansoftlinksé Project... "% Template File.. 4 APD/SiP Bondwire Profile File... < Layer Stackup., *J Settings File...
@ GDSIL... [ Mentor Pads Design... Leadframe Editor =8 MDLFile... | Component File... %) Plane Extents... i Temperature Profile: |Import New Profile-- -
Third Party EDA Layouts ANSYS EDA Layouts Other Imports
Single Ended Nets - # x Components >R Layers v 1x
Regular Exp: 4| @3 Capacitars aanen s
- 3 Inductors
@[ 3 Resistors @METALl O W ¥ ¥ ¥ ¥ &
M3 ports METAL2 [ ® M ] ¥ W] ¥
[T 3 Voltage Probes METAL? B X ¥ @ F ¥ @
[T J& Current Sources VETAL4 O K F @ Fl @ @
[T 5 Voltage Sources
-[7 7 Integrated Circuits
4'? Inpugt:output B Select nets to import from siwave_board == = |
[T+ Discrete Devices -
-+ Pin Groups Load Net Configuration File lm/ \ﬂ
-4 Virtually Mounted Packages
[ Terminals Net Name Import Setup Ports Port Reference Net -
ABC F GND
BLT_DATA_P1 = GND
BLT_DATA_P2 & GND
BLT_DATA_P3 = GND
BLT_DATA_P4 & GND
BLT_DATA R1 = GND
BLT_DATA_R2 ™ GND
w _DATA |
Sing.. AiDife.. £ Ede. TeFow.. P components .+ Selection Filter BLT_DATAR - GND
BLT_DATA_ R4 & GND .
1 x - = nx
Selected Nets - 4 x Results - LK v GND Properties -
CLK_125K ™ GND
CLK_156K & GND
CLK_32K = GND
CMD_EXECUTE = GND -
Total Nets: 308 Nets to Import: 308
Wid card:
Operations
Yes
Yes GND
Save Net Configuration File... | ‘ImpurtCnnﬁgurahunl ‘ Cancel
0 ets selested Unsslect
Messages - # x Information / Errors / Warnings v ax
Creating sIwave session log c: \Usel’S\fecastr’D\AppData\LD:a'l\Te'r\p\untlt'led Tog & = . L
Os: windows 7 Professional service Pack 1 (Build 7601) i) (NS | Dispiay output from: =

Loaded material library "¢ ferogran Files/Ansysem/Ansysem: D/\\ln64/sys11b/Mater1a1s anat”
Loaded components from Progran Files/ansySEM/AnsySEM17.0/Wine4/compli
Loaded buffer models from "C:/Program Files/AnsysEM/AnsySEM17.0/WinG4/buflib”
Transiating Cadence design 1nto ANSYS EDS: please Wait...railad:
Extracta translator log Tile saved to C:/Users,fecastro/apppata/Local/Temp/siwave_board_| cranshtwn Tog
Importing Ansoft Neutral File E:\SVN_Training\trunk\SIwave\input_files\ws01_1\siwave_board.anf.
1 ASCII unencrypted file generated by unknown layout system

lappending to SIwave session log C:\Users\fecastro\AppData\local\Temp\Untitled.log
Importing Ansoft Neutral File E:\SVN_Training\trunk\SIwave\input_files\wsol_1\siwave_board.anf... -

19 © 2015 ANSYS, Inc. December 7, 2016



SlwaveGUI|

OBEBOEdY o+

IMPORT | HOME ~ EDT  GEOMERY ~ CRCUELEMENTS ~ VIEW  VISBLTY  TOOLS  EPORT  SIMULATION  RESULTS

sme ~ @

£ Cadence Allegro/apoysip... B Mentor Board Sttion RE/YE Design.. ) 0DB+ + Design. [ "1 anss EDa. =1 XFLFile =) Apathe CPM/PLOC it =) Hury Roughness Models... %) RLC Part Values.
i
Do 2 Mentor Expedition Design * I ke CRS000 Design.. | =¥ = Ansotinkst Projct. = Templte i, | 1§ AP/S Bandire ofle i, % Lo Stckup | Settings File.

ANF...
GDSIL 23 Mentor Pads Design. Leadframe Editor = MDL e = Component File. 4] Plane Extents, ighTemperature Profile:|-Import New Profile- -

Third Party EDA Layouts ANSYS EDA Layouts OtherImports

Single Ended Nets ~ % x_Components vRx

TR
Inductors

[ Resistors
1% Ports

{7 & Voltage Probes
[ Current Sources
7% Voltage Sources
47 Integrated Circuits

FEE

Bowmobi

e B B e e I

Properties

[/ Input/Output
B/ Discrete Devices

T4 Pin Groups.

[/ Virtually Mounted Packages

[ Terminals
sng.. doe., et Teoou &P Components %, Selection Fiter

v ix
Selected Nets - x Results
Onets selected Unselect
Messages ~ 1 % Information / Errors / Warnings
reating SIwave session log C:\Users\fecastro\AppData\Local\Temp\Untitled.log N6 -
S: Windows 7 Professional Service Pack 1 (Bui1d 7601) ©Q ) | Dl ot rom:

Loaded material 1ibrary "C:/Progran Files/AnsysEM/AnsysEN17. D/wmm/sys'llb/Marerla'ls anat"
Loaded components from " rogram Files/AnsysEM/AnsysEM17.0/Wing4/complib’
Loaded buffer models from /Prngram Fl]as/Ar\sysEM/MsysEMﬂ ummsc/nmm"
Translating Cadence design into ANSYS EDB; pleas
Extracta translator log file Saved to C: /users/Fe(asr a/ ocal/Temp/siwave_board_translation. Tog
Importing Ansoft Neutral File E: \SWLTralm"g\trunk\slwa‘/!\lnwt files\WS01_1\siwave_board.anf.
0% : ASCIT unencrypted file generated by Unknown 1ayout Systi

A 3D modelautomaticallycreated

20 © 2015 ANSYS, December 7, 2016
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SlwaveGUI

GUI Ease of Use Improvements

A Recent project history e gt =0 ([ U] -
A Net Selection Ease of Use g e R
¢ Show only highlighted nets = L__1,5 I Fj a ﬁHﬁDL
¢ Automated differential net identification o S e e e .
¢ Automated extended net (ENET) identification | i b Hin] ] B

¢ Automated pwr/gnd identification = f%ﬁﬁmgi 3 ED[ |

—1 1

Net Properties

¢ Net properties by hovering cursor
Net filtering

Detect close edges

Measure

Check Net Length

Calculate Electrical Properties (R, L, C, G, deda¥%, X 0
Change Trace Width
A Color Mode

DN N NH NN

22

¢ Color by net
¢ Control highlighting color
¢ Control background color
¢ Control lighting
Interactive Options
¢ Z Stretch

LMB Pan, Roller Zoom

View Crosssection

G

¢ Dynamic Zoom or Fast Zoom
q

q

Hot Keys (standard ALT/SHIFT/LMB commands)
December 7, 2016

© 2015 ANSYS, Inc.

CLK_312K
CMD_EXECU
CMD_EXEC_
CMD_EXEC_
CMD_EXEC_
COMPARATC
CSCP_N

CSCAN L

Change Met color...

Delete Net Color

Show

Show (Hide All Other Mets)
Show All Nets

Hide

¢ Color by layer quussa r— i LiE | 4% ik Eg E =§u_
%



GUI Controlg Desktop

AStartingSIwaveon Windows ANSYS Electromagnetics
- - . AMSYS Elect tics Suite 17.0
i Click the Microsoft Start button T} ANSYS Corporste Website
o @ AMSYS Electronics Desktop 2016
I Select All Programs & ANSYS Shwave 2016
I SelectAnsysElectromatgneticSuite 17.0 JAY Modify Integration with ANSYS 1
4. Register with RSM
A ANSYS|W8.V€ ‘5 Simplorer - AMSYS Electronics Dv

A Unregister with RSM

A or Double click on the icon on the Windows Desktop

AStartingSIwaveon Linux, Go to the install directory :
/opt/ AnsysENANSYSEM17.0/Linux64/
Siwave

23 © 2015 ANSYS, Inc. December 7, 2016



SlwaveUser Interface

ORBLIEHY & - 8 x
FILE IMPORT HOME EDIT GEOMETRY CIRCUIT ELEMENTS VIEW VISIBILITY TOOLS EXPORT SIMULATION RESULTS STYLE ~ 0
£ Cadence Allegro/APD/SiP... [l Mentor Board Station RE/XE Design... & ODB~= Design.. o) “4 ANSYS EDB... 4 XFLFile.. *J Apache CPM/PLOC File... = Huray Roughness Models... %) RLC Fart Values...

B oxF.. [ Mentor Expedition Design ~ I Zuken CRS000 Design... = = Ansoftlinksé Project... ™3 Template File.. | "J APD/SiP Bonduire Profile File... < Layer Stackup... %) Settings File...
ANF... .
GDSIL.. [ Mentor Pads Design... Leadframe Editor =4 MDLFile.. = Component File... #] Plane Extents... i Temperature Profile: -Import New Frofile— -
Third Party EDA Layouts ANSYS EDA Layouts Other Imports
Single Ended Nets ~ 1 x Components v 1 x Layers v 1 x
Regular Exp: [ & & %] | @& Capacitors .

[EICSDR_N +]| B X Inductors D MO e er

EICsER N [ Resistors E

[FICSER N | -0 Ports 5

[FIFIFO_ET_METER — || -0 voltage Probes x

[FIFIFO_ON [T 3& Current Sources : "

[EIFIFO_ON_SWITCH [7 5 Voltage Sources 5 "

[CIFIFO_PR_SWITCH [ Integrated Circuits g ®

[JFORCEOFF 7+ Input/Output Al ]

X o Discrete Devices = ®

[CJHLC_AVAILABLE [ Pin Groups

[C]HLC_COMPLETE 47 Virtually Mounted Packages

[CHCCTL [ 4 Tewinal

= LayerlGeometry

(& 4

-+ Nets omponents 3 ST

= Visibilit

["HICRAC_RESET y

FHC o | 3

- - &P components W, Selection Filter <
Hsing.. Diffe.. £ Ede. Pow. %
Selected Nets . 2 x Results v &x Properties v R x

.
*
g

Postprocessing
Results =/

2
-
3

Properties

O nets selected Unselect
Messages ~ # x Information / Errors / Warnings -1 x
reating SIwave session log C:\Users\fecastro\AppData\local\Temp\Untitled.log 2| () @ 2\ | visplay output from: e

5: Windows 7 Professional Service Pack 1 (Build 7601)

Loaded material Tibrary "C: /Prngraﬂ\ Files/AnsysEM/AnsysEN17.0/WinG4/sys1ib/Materials. amat”
Program Files/AnsysEM/AnsysEM17.
Loaded buffer models from "C:/Program Files/AnsySEM/AnsysEm:
ranslating Cadence design inTo ANSYS EDE; please wait...fa

Extracta translator log file saved to C:/Users/fecastro/Appl .log .
Importing Ansoft Neutral File £:\SVN_Training\trunk\SIwave\
pe  : ASCII unencrypted file generated by unknown 1ayout

o s R
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Slwave Workspaces

25

SlwaveVisibility > Workspaces

A TheSlwavewindow has several optional workspaces:

¢ Selection Filters

Messages
Layers
bSia
Properties
¢ Results

NDH N NH N N N

Components
Information/Errors/\Warnings

6{Ay3IfS 9YyRSRX

Each window can be Floating or Docking

© 2015 ANSYS, Inc.
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5AFFSN

Single Ended Nets

Regular Exp:

ABC
ELT_DATA_P1
ELT_DATA_P2
ELT DATA P32

-

Workspaces

&
S Show All

L e A T e S S O Y

Hide All

Components

Information / Errors / Warnings |
]

Layers

Messages

Single Ended Nets
Differential Mets

Extended Mets

Power / Ground Identification

Selected Mets

Properties

Results

Selection Filters

>

+ & x Compc

Floating
Docking
Auto Hide

Hide

E

I
F
F

v N

9 E(



GUI Controls View

Changing the View e » o & &
A SIQ &8 & a4
TOOlbar Rotate Pan  Zoom Zoom Zoom Fit Fit Top-down

In Cut Al Selection  View
View

A Shortcuts

¢ Since changing the view is a frequently used operation, some useful shortcut keys exist. Press the
appropriate keys and drag the mouse with the left button pressed:

A ALT + Drag Rotate

¢ In addition, there are 9 predefined view angles that can be selected by holding the ALT key and double clicking on
the locations shown on the next page.

A Shift + Drag Pan
A ALT + Shift + DragDynamic Zoom

Predefined View Angles

® ~® ®
D R D

R @ ®
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GUI Controlg Desktop

Layers Window
A Layer Selection

¢ Select the active layer by clicking on the circular radio button. The active layer is important
when geometry is being created in th&lwaveinterface

A Fill/Unfill Layers Show/Hide
C Toggle between Opaque and ] Layers Planes Traces Pads _Vias
: : ayers v
Wireframe layer views \ j W
E o we 0 ¥ Circuit
Active Layer— | | @ surracE Il X V] V] V] V] @ Elements
A show/Hide Layers 12 o I N R Ea
. . . . L3 [ & & [#] ] &
¢ Click the X to either view or hide a layer P S i .
L5 B EF MR
. L6 B 7 7 P ¥
AT_o sglect planes_, traces,_padﬂasor B BEOVEEE
circuit elements in a particular layer, select the BASE /'- @@ E

corresponding check boxes
Fill/Unfill
Layers

A Click on the icons to hide or view all layers
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GUI Controls Desktop

Selection Filter Window

A Check or uncheck boxes to select certain elements. For example, all types of elements can be selected excep

Nets since the box is unchecked

Components Window

A For manufacturer supplied components the name, series number, global parts, circuit elements, and pins can k

viewed

A For local components (created and placed by the user) the part name, circuit elements and pins can be vieweo

Selection Filter v I X

-E% Circuit Elements
X4} Capacitors

- JXm Inductors

..M aee Resistors
E?F‘? Ports

PR Voltage Probes
@ Current Sources
¥ & Voltage Sources
=.[% 4% Board Elements
- 1s

-[® 40 10s

-.[X| 0 Discrete Devices
-, Geometry

X R Bond Wires
[ #E Pads

[0 Planes

-2 4[] Traces

Eﬂ Vias

TR Mets

Q})Compnnents i'{-u Selection Filter
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Components v 3 x

+.[1 % Capacitors

+|_x Inductors

+I_X Resistors

4. Ports
4%« ST_DATAD_U27.13
[« ST_DATA1_U27.12
.%o ST_DATA2 U2711
+|§¢,’? ST_DATA3_U27_10
Ko ST_DATA4_U279
4[5 ST_DATAS U277
[« ST_DATAS_U27 6
5. o ST_DATAT U275

[T 3& Voltage Probes

[ 3 Current Sources

- J& Voltage Sources

[ Integrated Circuits

- Input/Qutput

+-[X 9 Discrete Devices

[ % Pin Groups

[T % Virtually Mounted Packages

[T %f Terminals

Q})Components L 7 Selection Filter

Components v ix

[ J& Veltage Sources

- o Integrated Circuits

e o Input/Output

=-[% % Discrete Devices

=l # T4ACD4_50IC

LR Us

..... == 1 (BLT_DATA R1)

_____ =— 2 (UN16ACD4218PY0)
_____ #=— 3 (TCLTCIL_PR_SWITCH)
----- =4 (UN14AC04240PY0)
_____ F— 5 (BLT_DATA_RZ)

..... = 6 (UMN16AC04219PY0)
..... =7 (GNL)

..... =8 (UN16AC04220PY0)
_____ =— 9 (ELT_DATA R3)

..... = 10 (UN16AC04221PY0)
..... == 11 (BLT_DATA_R4)

..... =13 (VCC)

..... = 14 (VCC)

-5 US4

+|§ # TAACST_S0IC

+|§ # T4ACT08_SOIC

——

1 COTe

Q})Components "{, Selection Filter

-

m



GUI Controlsg; Desktop

Nets Window

A select and Deselect Nets by clicking the checkbox. Also, Nets can be selected and unselected
by using a Regular Expression. Note that the expression field is case sensitive and that both *
and ? are supported. In the following window BLT_* selects all of the BLT_DATA nets

A NOTE: The optiokVild Cardamust be selected il ools > Options

. i Pop from .
Single Ended Nets v ax SEeSSON  nselectNets  stack Single Ended Nets - 2 x Cor
Search Exp: | BLT* O £l | Search Exp: | BLT* O Z| JE
M \ 4
[F]ABC - . - i e F [C]ABC s
BLT DATA P1 search E.H:p ! ELT I:I A l‘ D ELT_DATA_P1 |_| Il:
_ | =N
ElELT_DATA P2 1 N CIBLTDATA 2 T
BLT DATA_F3 Select Nets Push onto SWap stack EELT_DATA_P4
BLT_DATA_P4 stack alphabetical | =g/ pura gy
BLT_DATA_R1 order [JBLT_DATA_R2
BLT_DATA_R2 [/BLT_DATA_R3
BLT_DATA_R3 [|BLT_DATA_R4
BLT_DATA_R4 [CICLK_1K
[FICLK_1K e ) 3 TLK_125 ;
[F]CLK_125K P ‘ .. 1 1 [_J DCLK_155K| Edit Met Name...
[C]CLK_156K _ [C]CLK_312K Change Met color..
[F]CLK_312K Search Type in Net Workspaces [ICMD_EXE|  Delete Net Color
DCMD_EKECUTE i () Perl RegEx (Full string matches RegEx) _H sing... Show
Ty ) . = () Perl RegEx (String contains RegEx match)
sing.. G Diffe.. I, Ede.. *FPow.. -
H ing I Diffe E: e d- Pow @ Wid Carcs (7 = Any character, * = Any sting) Selected Show (Hide All Other Mets)
| Show All Mets
Power Ground Workspace Auto Identification Setting CLE_125k Hide
Minimum Plane Area to Total Area Percentage on each Met: 30 £

oK ] [ Cancel
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GUI Controlg Desktop

Properties Window

A Information displayed in the Properties Window will vary based on the type of object selected
A Types of Objects that can be selected graphically in the Modeler Window:

¢ Circuit Elements

A Capacitors, Inductors, Resistors

A Ports, Voltage Probes, Current Sources, Voltage Sources
¢ Board Elements

A ICs
A 10s
A Discrete Devices
¢ Geometry
A Bond Wires, Pads, Planes, Tracéms
¢ Nets
Properties v 2x
. Resistor
Properties v X Part Number RES_4K7_10%
Mame Rl6
Net Value 50 Ohms
Mame CLE_125K Visible True
Met Length Compute | Active | T
R Compute Sensiti...  False
Visibility Show Terminal Nets
Color Mode Layer Color Positive SC_CLK_CNTI0
Met Color Edit | Nr:gatll‘.re SC_CLE_CMNTS8
Terminals
Swap Terminals Swa
, Layers
Net Properties Positive SURFACE
Megative SURFACE

30 © 2015 ANSYS, Inc. December 7, 2016

Circuit Element Properties

Properties

Via

Padstack Name
Top Layer
Bottom Layer
Mirrored Layer
Angle (Degrees)
Operate on Angle

Electrical Properti...

Other Properties
Location

X

Y
Net Information
MName
Net Length

42C16P

SURFACE

BASE

False

0

Select Action
Display

Edit

3750.000000, 675....

3750.000000

675.000000

TCLTCO_PR_SWI...

Compute

Geometry Properties

Properties v X%
IC
Part Mumber T44C04_S0IC
Ref. Des Us1
Layer SURFACE
S-parameter mo.. Mone
SPICE RLC model  Mone
Die Stack Edit |
Pin Groups Edit |
Default Buffer Models
Class Mane

Board Element Properties



A Geometry

A Bond Wires, Pads, Planes, Trac¥éms

A Nets

Net Properties

Froperties

=1 Met
Marme
Met Length
Wisibrility
Color Mode
Met Color

2M559

Compute |

Showw
Layer Color

e Edit

Geometry

Properties
=1 Pad
Padstack MName
Lawer
Pirrored Layer
Angle (Degrees)
Other Properties
=l Location
x
N
=1 Fin Informatiomn
Dewvice Type
Part Mame

a0x12
TOP
False
4]
Edit

GUI Control Desktop

5862, 173000, 256=2.898000
56869.173000
2563 .898000

Fef. Designator MName 25

Pin Murmber

=1 Met Information
Mame
Met Length
Visibrilitgyr
Color Mode
Met Color

31 © 2015 ANSYS, Inc.

et Lengths

DIE
ZCODe240PFC_QFPSOP14X1 4. ..
T|ITEMRMP
40M4TA42

Compute |
Showw

Layer Color

Edit |

December 7, 2016

\4

Met Mame: “SHMNa3732

| Showe this net only

List of Lengths

Lengths between two net nodes

Met Modes are:
1) Pins or
27 End modes where no object is
connected

Path 1: 233.9951
Path Z: 169.8951
Path 3: 6<4. 1000

(Select a path, then it be highlighted)

Compute Distance

Select two net nodes farrawvws)
im the graphic windowe.

Met Mode 1:
Met Mode 2:

Distance:

| Close |




GUI Controlg Desktop

Information/Errors/Warning and Messages Window Information —» u}) 1 «—Warning
A Messages Error

¢ General information related to various tasks will be displayed in the message window.

A Information/Errors/Warnings Window
¢ Errors must be corrected before running the simulation
¢ Warnings should be further investigated bi&lwavewill run the simulation
¢ Information messages should be reviewed

Messages v X

Appending to SIwave session log C:\Users‘fecastro\AppData\LocaliTemphuntitled.log
Importing Ansoft Neutral File E:h\SVN_Training\trunk'sIwave\input_files'\ws01_1'\siwave_board.anf...
Type : ASCII unencrypted file generated by unknown Tayout system

Importing Ansoft Component File E:‘\SVN_Training'trunk’5Iwave'input_files'ws01_1'siwave_board.emp...
&4 capacitors read

1 inductors read

16 resistaors read

Creating SIwave session Tlog E:‘\Simulations'siwave'\ws0l\siwave_board.log
05: windows 7 Professional Service Pack 1 (Build 7e01)

1T

Saved E:‘\Simulations'siwave\ws0l%siwave_board.siw

Information / Errors / Warnings

i) ) I\ | Display output from: |SYZ Sweep1 1 H X

+ 1) Simulation Status

7 [\ Layer Validation Warnings

+# (1) NetsIncluded in Simulation

A

/\ CL: negative nade at (150.000000,4975.000000) on layer SURFACE is not attached to any net included in this simulation
A\ C3: negative node at (550000000,4250,000000) on layer SURFACE is not attached to any net included in this simulation
A\ C4: negative nade at (725000000,4575.000000) on layer SURFACE is not attached to any net included in this simulation

1\ C5: negative node at (825.000000,5125.000000) on layer SURFACE is not attached to any net included in this simulation

1\ A negative node at (1225.000000,4575.000000) on layer SURFACE is not attached to any net included in this simulation
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SelectingMode

T HOME EDIT GEOMETRY CIRCUIT ELEMENTS VIEW VISIBILITY TOOLS EXPORT

Severalselectingmode
Selection Mode: |Single Object - k D‘ [:k @* / ﬂEJ Unselect All
AHome >Selection e g casmat oo Seemon biode Soec | @ et selcion

Selection

ARight MouseButton il rreo—

| Preserve Net | single Object [ I I:I.t Select E}r Rectangle
|
Met

[ [, Select By Polygon

Plane Extent

1 Nets

- oot e | Unselect All
- _ Edit >
Units:
Aln the Toolbars set thereferenceunits
¢ Usefullfor drawing, measuremeniX

Coordinateof the mouse i
Aln the Toolbars -

inches

meters

o= o= I3
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GUI Controls; Cursor Tootip

Cursor toottip shows information about the selected L \ ‘

object: component, trace, net, device, etc /

Layer: TOP_COMD
Length: 104.12 mils

IC

Part Mame: 16LFCSP3R5-
Designator Mal

34 © 2015 ANSYS, Inc. December 7, 2016



GUI Controlg Via Properties

A Via Properties

¢ Graphically select a via in the layout then select the menu item
A 9 RA G tBbrirglup the Via Properties Window

¢ Editing the properties in this window will override tpadstackdefinition. For example, if a user would like
to investigate whether or not tbackdrilla via on a higlspeed net the bottom layer can be changed. The

antipaddefinition for a particular via can also be investigated without having to change the parameters of all
of the otherviasthat share the sampadstack

¢ Pin Info provides the Type, Layer, Part Name, Reference Designator and Pin Name for the selected pad. T
Part Name, Reference Designator and Pin Names can be edited from here as well

>
TopLayer |suRFace -] Top Laer [suRFace
| Battom Layer |BasE | Biattarm Laper |suRFacE
Rotation Angle 0 degrees Fiotation Angle 1] degrees
Mirrored? | Ho h Mirmored? | Mo i
Check \ayer[s]_ which SURFACE Check Iayer[s]_ which SURFACE
the selected vias have GND the selected vias have
antipads on antipads on GND
SIG1 i SIG1
Aslis SiG2 Asis SIG2
s oz W S
PFin Info Fin Info
Type Mot Defined - Type | DIE
Layer Layer | suRFace
Part Name Part Mame SOFP2H<28_208
Ref. Designatar Ref. Designator L1
Pin Mame Pin Mame 146
| Delete | | Delete |
oK | Cancel | Ok Cancel
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SlwaveGUI Controls Results

w Plot Self terms or Transmission terms
w/ f A O%ele@ self ttrmsé  quizkly plot all the self term

S-parameter Plot x
SR bEM

Matrix Entries to Plot S-parameters
-0.00818731
Plot Row Col |
v ST_CLK_CNTE ST_CLK_CNT6E
v ST _CLK_CNTE ST_CLK_CNTE_D
ST_CLK_CNTE ST_CLK_CNT7 |
ST_CLK_CNTE ST_CLK_CNT7_D 111153
v ST_CLK_CNTE_D ST_CLK_CNTE_D
ST_CLK_CNTE_D ST_CLK_CNT7
ST_CLK_CNTE_D ST_CLK_CNT7_D
v ST_CLK_CNT? ST_CLK_CNT7
v ST_CLK_CNT7 ST_CLK_CNT7_D o 22.3734
v ST_CLK CNT7.0 ST_CLK CNT7._0 =
@
E |
=
[=]
m
= 33325
| Select self terms V| Select transmission terms
Search expression syntax: {PORT 1}:{PORT2} Select |
Search expression: | Unselect | 444366
Export for Post-Processing
[ Plot In Electronics Desktop | Plot Name: 5 Plot 1
-55.5437
|  ExporttondExplorer | 5 1004 2003 3002 4001 5000
Frequency [MHz]

S-parameter Plot Y¥-parameter Plot Z-parameter Plot I

Al deal t o pReftekionad |oft htehei S par ameters r
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GUI ControlgScriptCommands

Any scriptlanguagethat supportsActiveXobjectsmay be used
A VBScript

A Jscript

A Python

Extensivescriptingsupportallows automation.

Online Help
A ScriptCommandsare available
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Realize Your Product Promise™
GUI Controls Visualization
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VIEW

GUI Controlx Visualization

Dvnamic Foom

+| Faster Rotate

C

Performing Faster Transformations
A siwaveallows you to view a simplified model during rotate, zoom or pan operations.

A View>Faster Rotate.

Planes are represented in 2D, whigasand circuit elements are not displayed while
you are rotating, zooming or panning in. The complete design is displayed only after

you finish the operation.

Before and After Rotation During Rotation
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GUI Controlg; Visualization

VIEW VISIBILITY TOOLS

ane Extent Transparendy. A user can toggle between the net

Color Layer-by-Layer =
Coortare oyt and layer color modes

Color Layer-by-Layer
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GUI Controlg Visualization

A Object properties window

A Same options available using a righlick on the net list.

41 © 2015 ANSYS, Inc. December 7, 2016

A dockable window displays the Properties v X
properties of the selected object . K ik
Met Length Compute |
[N - == Color o
oL I ® Net Color Show Only This Net
L7 B x Show All Nets
easE EEFVEEE Hide
. Propeste v 1 X Only the selected net will be
o visible
Mame CLE_1K
| Met Length Compute
Visibility Show PT’DDEFUES v 1 %
Color Mode Layer Color
Met Color Edit | Net
Net selecte - e
For nets, users can change the ne Netlength  __Compute |
name, color, color mode and net Color Mode Layer Color i
. ag =g . Met Color Met Color
visibility options

Toggling between
two color modes




GUI Controlg Visualization

w Changing opaque view by setting Translucency for all metal
w Select all > METAL layers > Apply
w Set Translucency to 70% > update
w Better 3D visualization and rotation

Select l IMEFAL '] layers

Awlv]

I Edit Material Properties H Tnvert Stackup l [|conformal Coat ~ Units

1" Layer Stackup Editar L]
Color - Name Type £ Thickness (i) % Material Conductivity (5/m) % Dielectric: il Dielectric constant * Loss tangent
UNNAMED_1 DIELECTRIC ] air 0 1.0006 ]
B SURRACE METAL 072 copper 5.8E07 & 1.0006
UNNAMED_3 DIELECTRIC B FRA_epoxy 0 44 0.02
O w METAL 14 copper A.8EAT FR4_epoxy 44 0.02
UNNAMED_5 DIELECTRIC B FRA_epoxy 0 44 002
B METAL 14 copper 2 FRA_epoxy 44 0.02
UNNAMED_7 DIELECTRIC B FR4_epoxy 0 44 0.02
B u METAL 14 copper B8ET FRA_epoxy 44 0.02
UNNAMED_S DIELECTRIC B FRA_epoxy 0 44 002
| METAL 14 copper A.8EAT FR4_epoxy 44 0.02
UNNAMED_11 DIELECTRIC B FRA_epoxy 0 44 002
B METAL 14 copper 2 FRA_epoxy 44 0.02
UNNAMED_13 DIELECTRIC B FR_epoxy 0 44 0.02
B v METAL 14 copper B8ET FRA_epoxy 44 0.02
UNNAMED_15 DIELECTRIC B FRA_epoxy 0 44 002
y ll  BASE METAL 072 copper A8EAT El 1.0006 0
Add | Delete | Mave Layer(s) Edit Selected Layer(s)
A Aoove Selcted yer Color Asls Update DielectricFil | Asls 'I | Updste |
Add Below Selected Layer l
Name  Asls Translucency u 70%
Delete Selected Layers -
e M o] (ke ] mens w i
Materia |copper of [ lpdate | Regmess [ mk0,HRO | s | Lpcate |

Translucency | Blevation (mils) | Roughness mils) e

5208
70 513 HL:D KO
5%
7 49 HL:0 KO
1k
7 3648 HL:0 KO
04 3
70 4 HL:0 K0
ny
7 15 HL:0 KO
156
7 116 HL:0 KO
816
70 672 HL:0 K0
07
i 0 HEO RO | -

&
o
=
i
k)
=
L)
Lol
B

LN

i A = W - 3
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GUI Controlg; Visualization

View > ComputeCross Section
ADrawacIippininne

* Compute Cross Section

Cross Section

@ Draw the clipping line using the mouse.

wView >Back To Full Design 8 5ack To Full Design
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GUI Controlg Visualization

A View > View Options
I Z Stretclq artificially scale Z values so that very thin planar objects have a 3D appearance.
Choose any discrete value between 1 to 25
Change Selection Colochange default selection color (yellow)
Circuit Element Sizechange the scale factor for circuit elements
Gradient Background change default background colors
Lightingg change the Brightness and Contrast

v Adaptive Grid 3pacing r"] 1
Ir".l] Q

I Stretch

1 H

Circuit Selection  Gradient  Lighting...

3 Element 5ize... Color., Background..

View Options

Set the scale factor of circur ents 25
| - - =
Lighting

=)

I
|

44
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a

af] =

n@

kL

-
|
|
|
|
|

g
[

171

Brightness

Contrast

lors:

EEENETT
EEEENN
EEENET
TEENEN
EEEENT
THEENET

i

Red: 255
Sat: 240 Green: 255
ColoriSclid - 120 Blue: 0

Gradient Background Editor & u

Add to Custom Colors

20

{} 50

D efault ] [

Ok ] [ Cancel

Gradient background zettings

@ Customize () Default
Top Color
Preview
Bottomn Color
[ OF. ] [ Cahcel ]




GUI Controlg Visualization

AStretching Z .
¢ To artificially scale Z values, so that very thin planar objects have a 3D appearance.
¢ View>View Options>Z Stretch.
¢ Choose any discrete value between 1 to 25, as the scaling factor.

View Options

Original view : scaling factor = 1

Original view : scaling factor = 10
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GUI Controlg; simplify Visualization

w View > Simplify Circuit Elements SImpITy Clreutt Elements

w View > SimplifWi
e S p fWaS [+] Simplify Vias
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GUI Controls simplify Visualization

w View > Layers > 2D View 7] 2D View
i@ SURFACE R
@12 (I
©L3 (I
[ ou
@ L5 (5]
©Le (|
oL =
{0 BASE =
w Unfill All layers by clicking on the yellow rectangle in Layer workspace

- M

8 i O q
.I

o

] 1!
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Run in Remote

ATo Improve the response time whe8lwaveis running over a remote
desktop:

¢ OpenGL management is mandatory to support 3D
¢ Informational tooltips will not appear.

¢ Dynamic zoom is deactivated.

¢ Faster transformation is activated.

¢ Simplify all visualizations settings :
A Vias
A Circuit Elements
A 2D view for layers

¢ Use TranslucencyUnfill layers
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Batch mode

49

Syntaxfor Slwave

<path to> siwave-exec eiger<path to><project name>siw

The following flags are supported:

-exec_eigen
ExecAcSim
-€EXecC_SyZ ExecResModeSim
ExecPdnSim
-€xec_ac ExecPsiPdnSim
ExecSyzSim
-eXGC_dC ExecSentinelPsiSyzSim
ExecSentinelPsiAcSim
Examples ExecFfSim
] Il _ _ ExecNfSim
Clinstaldin siwave-exec_syD:\ ExamplesMidplane.siw ExecDcSim
_ [ ] _ _ ExecFwsSim
Clinstaldir\ siwave-exec_eigerD:\ Example$switch.siw ExecPiOptSim

Clinstaldir\ siwave-exec_ddD:\ ExamplesBlade.siw
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Non graphical Batch solve command

In R16 siwave ngcanbe usedasfollows :

A This command, in addition texecutinga requestedsimulation type createsthe necessarylirectory hierarchyand
.asolfile suchthat resultscanbe postprocessedn the Ulafter the siwave _ngun completes

siwave ng<path to .siw><path to .exec -formatOutput ¢useSubdir

Example:

CAProgram FilesAnsysEMANnsysEM16.2Vin64\ siwave ngC\projects ssn.siw Cltest\ execsyz.txt-useSubdir

The execfile, at the veryleast, shouldcontain one of the
following strings (vhich specifythe type ofanalysisto execute:

ExecAcSim
ExecResModeSim
ExecPdnSim
ExecPsiPdnSim
ExecSyzSim
ExecSentinelPsiSyzSim
ExecSentinelPsiAcSim
ExecFfSim

ExecNfSim
ExecDcSim
ExecFwsSim
ExecPiOptSim

50 © 2015 ANSYS, Inc.
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ExecSyzSim
SetSwp 5e3 5e9 500 Line

ar

SetSwp
SetNumCpus
AddSwp
SetinterpSw
SetDiscreteSwp
InterpSwpCvg
NumlinterpPts
EnableQ3dDomains
WaitForLicense
DistributeSlwaveSyz
HpcHostName
ComputeExactDcPt
SolverMemLimit
UseHpcLicenses

This filecanalso (optionally) containcommandsto modify the
sweep change thenumberof CPUsthe licensingscheme etc.:



Non graphical Batch solve in detalil

: ; A InterpSwpCvgRelativeerror for S>
A SetSwpd_start_> < _end> snum_pts> dinear/log/ linear step InterpSwpCve.005
SetSwp0 1e9 10 inear
A NumInterpPts<num_points>
A AddSwp<f_start> € end> <num_pts> dinear/log/ linear step> - numberof points tobe explicitlysolvedfor duringthe interpolatingsweep

- usethis like youare addinganothersweepline in the Ulallowsfor changes to the NuminterpPts30
numberof points & the distribution type

- use inconjunctionwith SetSwp A UseHpcLicensespack | pool>
SetSwp0 1000 10 Log -Liiglr\llseéi/lemumit% ofmemoryto beusedby thesolveron a machinavhenusinga HPC
AddSwpl1000 5e9 50Qinear UseHpcLicensasack

SolverMemoryLimii80
A SetNumCpusnumber>

SetNumCpug A ComputeExactDcRboolearr
ComputeExactDcPt

A SetDiscreteSwp

- no argumentjusttells the simulation to use discretesweepfor the sweepsetup in A EnabIeQS_dDomamsbooIearP
the Ul EnableQ3dDomains 1
- canalsouse inconjunctionwith SetSwp
SetSw0 1e9 10QLinear A WaitForLicenseboolearr
. WaitForLicensd
SetDiscreteSwp
A DistributeSlwaveSyz
\
A SetinterpSwp no argumentrequired
- no argumentjusttells the simulation to use anterpolatingsweepfor the sweep
?et”np o the Uil —— A HpcHostNamemachine_nam¢iP address> <CPUs_to_use <%Memory>
Cane ol nco_ IS0 S - use inconjunctionwith DistributeSlwaveSyz
SetSwp0 1e9 10Qinear - canusethis command to enter multiple machines

HpcHostNamé&\machineA 6 80
HpcHostNamé&\machineB 6 80
HpcHostNamé&\machineC 6 80
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Realize Your Product Promise™
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Layer Staclkup Editor

w All layersare imported with material properties and thickness

B Layer Stackup Editor

Color | Name Type = Thickness (mils) % Material
UNNAMED_1 DIELECTRIC ] ar
B GURFACE METAL 0.72 copper
UNNAMED _3 DIELECTRIC B FR4_epoxy
O L METAL 1.44 copper
UNNAMED _5 DIELECTRIC ] FR4_epoxy
|:| L3 METAL 144 Copper
UNNAMED _7 DIELECTRIC & FR4_epoxy
|:| L4 METAL 144 copper
UNNAMED_3 DIELECTRIC ] FR4_epaxy
. L5 METAL 144 copper
UNNAMED_11 DIELECTRIC ] FR4_epoxy
B L METAL 144 copper
UNNAMED_13 DIELECTRIC & FR4_epoxy
B v METAL 1.44 copper
UNNAMED_15 DIELECTRIC ] FR4_epoxy
» [l BASE METAL 072 copper
Add [ Delete [ Move Layer(s) Edit Selected Layer(s)
I Add Above Selected Layer I & Al W
Add Below Selected Layer P
Name Asls Update
| Delete Selected Layers | I—I
| Move Selected Layers Up | Type |ME|-N‘ M | IUpd—atel
| Move Selected Layers Dawn | Material |c0pper - | Update
Selectall | METAL | layers | Apply | | Edit Material Properties | | Invert Stackup |

= —

Conductivity (5/m) &Y Dielectric Fil

Dielectric constant | Loss tangent

0 1.0006

5.8E+07 ar 0006

0 44

58E+07 FR4_epaxy 44

0 44

5 BE+07 FR4_epoxy 44

0 44

b 8E+07 FR4_epoxy 44

0 44

5 8E+07 FR4_epoxy 44

0 44

5.8E+07 FR4_epoxy 44

0 44

58E+07 FR4_epaxy 44

0 44

58E+07 air 1.0006

Dielectric Fil | AsTs v | [ Update
Translucency [} 70% UpdT
Thickness Asls mils UpdT
Roughness HJ: 0, H:O | mils | Update |

Conformal Coat

Units | mils -

0

0.02

0.02
0.02

n

0.02
0.02

n

0.02
0.02

n

0.02
0.02

0.02
0.02
0.02
0.02

Translucency | Elevation (mils)

-n
/A

5208
51.36
4536
4392
3752
36.48
3048
29.04
2304
216
156
14.16
8.16
6.72
0.72

Roughness {mils)
HJ: 0, HJ:0
HJ: 0, HJ:0
HJ: 0, HJ:0
HJ: 0, HJ:0
HJ: 0, HJ:0
HJ: 0, HJ:0
HJ: 0, HJ:0

HJ: 0, HJ:0

-

| -

w Possible to edit and export/import the Layestackupd atkdé T A f
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Material

w Easily change the material properties using the predefined Material library of
Slwaveor Add a new one.

-
Color | Name Type == Thickness {mils) @m Material Conductivity (S/m) % Dielectric Fil Dielectric constant | Losstangent = Translucency | Elevation {mils) Roughness (mils) i
UNNAMED_1 DIELECTRIC 0 air 0 1.0006 0 52.08
» l  SURFACE METAL 0.72 copper - 53E-07 air 1.0006 0 0 5136 HJ:0 HJ:0
UNNAMED 3 DIELECTRIC 6 lcopper [N 44 0.02 4535
O w METAL 144 gold - 5.8E+07 FR4_epoxy 44 0.02 0 4392 HJ:0 HJ:0
UNNAMED_5 DIELECTRIC 6 grophite 0 44 0.02 7.9
O u METAL 1.4 indium 5.8E+07 FR4_epoxy 44 0.02 0 36.43 HJ: 0 HJ: 0 |
O u METAL 144 'EC';VAH 58607 FReepoy —— e —e——m—m————
UNNAMED_3 DIELECTRIC & lead B (1] Dielectrics
[ METAL 144 magnesium 5.8E+07 FRA_epoxy
[ IUNNAMED_11 DIELECTRIC 6 ﬂ%hﬁgfnum 0 Name Relative Pemmittivity Loss Tangent Measurement Frequency (Hz) i
s METAL 144 L et 5 8E-07 FRA epory || | B AG_CU_EUTECTIC 45 0 1E+09 U
I UNNAMED_13 DIELECTRIC 6 NdFe30 0 B air 1.0006 0 1E+09
O v METAL 144 e e = |5.8E<07 FRA_epay & M2.03 ceramic 9.8 0 TE09
UNNAMED_15 DIELECTRIC § nickel 0 SAaN 88 0 1E-09
B BASE METAL 07 palladium 5.8E+07 air 8 ALUMINA 10 0 1E+09
pec D) alumina_32pct 52 0.008 1E+09
Add / Delete f Move Layer(z) Edit Selected Layer(s) perfect conductor &) alumina_96pct 9.4 0.006 1E+09
e e e FLATED_COPPER_FOIL S ALUMINUM_NIT... 85 0 1E+09
= d Color ﬂ?é?ﬂ — | Dielectric Fill &) Adon 25FR {m) 158 0.0035 1E+09
Add Below Selected Layer e siver Transiucency &) Ardon 25N ¢m) 338 0.0025 1E+09
Delete Selected Layers SmCo24 || | & Adon AD10DD gm)  10.2 0.0023 1E+09
Move Selected Layers Up Type ssg;ctlzeorzg =S é Aon ADZRA) 25 20 188 -
Move Selected Layers Down Material E%RJ%T:?E}D{'FFH + |Roughness Delete Modfy..
Selectal [DELECTRIC +| layers | Apoy | [ EdtMateralProperties | [ Invertstackp | [JconformalCoat  Units [mif_____ oKk [ [ Cancel || 'HTIIP
L J

wAdd a new Material 2
w, 2dz Oy Of AO1 2y 9RAU al GSNAFf tNRLIS!I ., S

Materials
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Materials ¢ View / Edit /Create

A Materials

¢ View existing material properties or create a new material
¢ Make sure that the correct material, Conductor or Dielectric, is selected then click the Add button to

create a new material

A Dielectrics

Material Properties

A 00—

Conductors Dielectrics
Mame Relative Permittivity Loss Tangert Measurement Frequency {(Hz) i
=y AG_CU_EUTECTIC 45 o 1E+09
=i 1 o 1E=09
=y air 1.0006 o 1E=-09
=y AZ2_03_ceramic 5.8 o 1E=09
= s.8 o 1E=09
=N ALUMIMNA, 10 o 1E=09
=Yy alumina_SPpct 52 0 08 1E=09
=y alumina_96pct G4 0.006 1E=09
Yy ALUMINUM_MNIT... 85 o 1E=09
=y Adon 25FR &m) 3.58 00035 1E-09
=y Adon 25M gm) 3.38 0.0025 1E=09 -

OK | [ cancel

¢ Choose which dielectric material model to use

¢ The preferredDjordjevieSarkamodel is a causal frequenclependent dielectric model developed
specifically to model FR It is also useful for many other ldwoss insulator materials. The Debye model
characterizes &ssydielectric material by two measured values at a certain frequency. (More detailed
information on both of these models can be found in BilevaveHelp)

Select dielectric material model to use

[R——

@) Djordjevic-Sarkar [preferred]

D ebype

Cancel
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Edit -5 Material Properties

e ]

Debye Material Properties

MName: | [N = =

Propertiez at DIC

Material Mame P

Loww Frequency Pa

Frequency [Hz] 1E+0E
i itbiveiby: |5
Relative Permittivity: Relative Permittiviky 2
Conductivibg: o S @) DC Conductivity [Siemens 1 o
Loss Tangent o0.001
Properties at b easurement Freguency
High Frequency Parameters
M eazurement Freguencu: 1E+09 H=
1E+03
Felative Permittisite: 4 Fielative P 1
vl 1
Loss Tangsnt: 0,02 Optical Relative Permittivity
Loss Tangent  0.002
[ Ok ] | Cancel




Material - Frequency dependent parameter
AHave to consider : 2+ 1og R(f)
A conductor loss

¢ Skin Effect

Rie---

A Dielectric constant and loss
¢ 5 2 2 NFsarkaghhdel

e(w) = ei(w) + jeii(W)
2 De + jwd - 54 W

i |n(WB/WA) %’/+JW_ jwe :: Ny

(O-glv)

Frequency dependent models are default
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Modeling of Traces

w Define Trace Cross Section by choosing the appropriate
shape by layer:

w Rectangular]rapezoidal and hexagonal

wEdit>Tracé NP aa { SOUA2Y X

Rectangle Trapezoid

Trace Cross Section Shape Editor &J

Trace Cross Section Shape Editor &J
Layer: |SURFACE | Layer: |SURFACE |
Shape: |RE“‘3“9|E 'l Shape: |Trapezoid v|
w1
Etching Style Etching Style
Over Etch @) Over Etch
Under Etch Under Etch
Formula (Trapezoid Only) Formula (Trapezoid Only)
N1 =width * @ w1 =width * 0.85
W1=width - 0.85 * Thickness
Set Ratios Set Ratios
Set Absolute Values For Etching _
Top: Top: 1J
Wi wi:
100 % 85 %
W2 w2:
Bottom: Bottom:
100 %% 35 %
‘ OK | | Cancel | | [s]8 | | Cancel
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Hexagon

Trace Cross Section Shape Editor &J
Layer: |SURFACE -
Shape: |Hexagur| vl
Etching Style
@) Over Etch
Under Etch

Formula (Trapezoid Only)

Set Ratios
Set Absolute Values For Etching _
Top: { J
wi:

85 %
w2: -
Bottom: | J

85 %

/| Slide Both Simultaneously

OK | ‘ Cancel




Trace Electrical Properties

ADisplay the electrical properties of the selected transmission line in real time.
Al St SOUAY3T Y2RS &aK2dz R 06S 2y a202S0d
Aln the properties window, click on Display

Electrical Properties X
« Transmission Line on Layer SURFACE

Length (mils) 1718969696

Width (mils) 9000000

Configuration Microstrip

Ref. Layer L2

Cross Section Profile Rectangular
< Attributes

Computation Frequency  1GHz
Propagation velocity (m/s) 1.67272E+08

Delay (ns) 0.261022

R (ohms/m) 323021

L (H/m) 3.33075E-07
G (5/m) 00117422

C (F/fm) 1.07302E-10

Z0 (ohms) 557134
Properties v 1x
4 Trace
Layer SURFACE
Length {mils) 1715.969696
Width (mils) 9.000000
Center Line Edit

Electrical Properti...l Diséla; l

4 Net Information

Mame CLE_125K

Met Length Compute I
Visibility Show

Color Mode Layer Color

Met Color Edit I
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Bondwire Electrical Properties

|Properlies v o X
= Bondwire

Layer Name WE11

Length (microns)  995.37

Bondwire Model  WE1L

Support Layer ML

Termination Layer WE11

Orientation Correct |
Center Line Edit |
= Bondwire Electrical Propert... Display |
Length (micro... 995.367007 E Net Information
Radius (micro... 10.000000 MName GMD
Configuration Floating MNet Length Compute |
E Attributes Visibility Show
R (chms) 0.0736826 Color Mode Layer Color
L{H) 6.56293E-10 Met Color Edit

CF 2.03132E-14
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Padstackeditor

APadstackslescribe the stacking structure of shapes associated with padsiaadrhey enable different
shapes on different layers and contain drill information, plane layer information, and inner |; -

=

information. In the editorpadstacksan be added, modified or deleted SFET
Edit
Padstacks

=

AHome > EdiPadstacks
A Select gpadstackto view its properties. If a via is selected in layout it will automatically be highlighte
when thePadstacleditor is launched

o . B o o
Cross-Sectional Yiew Padstack Properties : Il
SEC10EN “ia Material I
35C110N Mame: 35C70M brass I
3501250 . . bronze (}
ARCT1 20N ‘ia Plating cast jron
38C16P : chiomium |
ax1eP 4 fiac cobalt
ro_acn
@ Absolute 7 mils gold =
Add Padstack ‘ | Delete Padstack | | Copy Padstack |
Layer Pad Antipad Thermal Relief Pad
SURFACE Circle [R: 17.5] Circle [R: 78] Circle [R: 78]
UNMAMED_3 Circle [R: 35] Mone Mone
L2 Circle [R: 17.5) Circle (R: 75] Circle [R: 75]
UNMAMED_B Circle [R: 35] Mane Mone
L3 Circle [F: 17.5) Circle (R: 75] Circle (R: 78]
UNMAMED_7 Circle [A: 35] Mane Mone
L4 Circle [R: 17.5) Circle [R: 75] Circle [R: 75]
ToD Vi UNMAMED_9 Circle (R: 35) Mane Mone
op-Liown¥iew L5 Circle (F: 17.5) Circle (R 75] Circle (R: 75]
UNMAMED_11 Circle [R: 35] Mane MNone
| LE Circle [R: 17.5) Circle [R: 75] Circle [R: 75]
UMMAMED 13 Circle [R: 35] MHone Mone -
| Select All Metal Layers | | Select All Dielectric Layers |
Fad Properties Antipad Properties Themal Relief Pad Properties
Shape: | Circle v| Shape: | Circle v| Shape: | Circle -
Palygonal Pad Edit Radius: 17.5 mils Radus: 75 hils Radius: 75
Update | | Update | Update
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SolderBallGeneration
J

Solderball

A Home >SolderballProperties  erperie:
AChoosepadstackand Enter Type, Radius and Height

P

185_140R -

Mocia [soker -] Town
aterial | solder - 270 95R

35CT0EN

35CT10M

35CT25M

35CT80N

35C70N

38C1ER @l

A2C1EP
E0_45R
BAC3TP
ESC40P
B8537TP
E2540P

70_Z5RP1M

Solderball Placement Teminal Type

P 75_35R
@ Above Layer Stackup () All solderballs are sinks 7E_3ERFINT
@ &l solderballs are sources 5_70R

m

7ECA5P

() Below Layer Stackup .
() Leave tppes asis JEE4EP

|
| Solderball Dimensions S0_12R
B0_12RFIN1
Height: E0.000000  mils 30_35R
| pae 20600 i i FIDUAL
| !

: 20000000 " TCRBC25P
Frustum Height: milz TCRACITR .

Middle Radius: 27.000000 s o

Creation of thesolderballsand add a PCB layer
A Update thestackup + rsuoo . - e

( replace F R4 by Ai r) Color Mame Type % Material Translucency =& Thickness (mils) Elevation {mils) Roughness (mils)
Top Dielectric DIELECTRIC air 1] 2526
i) SURFACE WIREBOND copper 0 2526
[ bbbb00  TOP_COND METAL copper 65 144 27.82 0.0 |
UNNAMED_4 DIELECTRIC FR-4 3 24.82
I 696363 VCC METAL copper 65 144 2338 0.0 |
UNNAMED_& DIELECTRIC FR-4 5 18.38
B tb3caa  GND METAL copper 65 144 16.54 0.0 |
UNNAMED_8 DIELECTRIC FR-4 3 1354
65 .
65
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Bondwire Generation

A Bondwiremodels can be assigned to the layers in $keckup This command is active only when
at least one layer has the tydWIREBONDYou can edit the layer properties to change the layer

62

type.
A Becausdondwiresare modeled as traces, you first need to draw a trace before creating a
bondwire
Bondwire Model Editor =
’0.27 mm Typical Bondwire Len: ’27 mm
A Edlt >BondW| re MOdeI Model Name: [test v|  Type: [EDEC4Paint |

x -0.6

Diameter:

h1:

hz:

alpha:

beta:

y: 1.4

0.1

1

0.5

Edit Profile Points...

mm

mm

mm

degrees

degrees

d: dy:

[ Flip Profile Across XY-Plane
[ Reverse Pkg & Die

|:| Static Diagram

[~ select Bondwires

Create New Model
Delete Current Model

Apply ] [ oK

][ Cancel ]
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Bondwire Model

A BOndWWetype Type: [JEDEC S-+aint *]

1 M
¢ Several models are available e

Stub
JEDEC 4-Paoint

Stub Low Profile
Low Profile

Model Name: [WB11 v|  Type: [stub -
- - Model Name: |WB11 hd | Type: |LDW Frofie h |

JEDEC 4-Point JEDEC 5-Point

Model Name: |WB11 v| Type: |JEDEC 4-Point - Model Name: |wWB11 v| Type: |JEDEC 5-Paint v|

Diameter
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UserDefinedBondwirefor SiP

A ForBondwireprofile, it is common to use JEDEC 4 or 5 points, but this can callis@®n
problemfor stackeddies inSiP

A With User Define@®ondwiresis it possible to draw every kind of profile from sketch (user can
also edit, save or import his own profile)
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