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At Sonnet, we've been developing 3D planar high frequency EM
software since 1983, and our software has earned a solid reputa-
tion as the world's most accurate commercial planar EM analysis
package for single and multi-layer planar circuits, packages and
antennas.

Sonnet Software Inc., founded by Dr. James C. Rautio, is a pri-
vate company, entirely dedicated to the development of com-
mercial EM software. We take great pride in providing quality
technical support for our products with timely response - which
we believe to be very important for high-end technical software
products.

Sonnet is based in Syracuse, NY, USA with representatives across
the globe.
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Chapter 1 Welcome

CHAPTER 1 WELCOME

Welcome to Sonnet’s Blink. Blink isthe first multi-solver passive device
modeling suite that operates entirely from within the Cadence Virtuoso
environment. Focus your efforts on speed or accuracy with Blink'stwo full-wave
electromagnetic (EM) solvers. Using Blink allows you to choose the new Fast
solver for speed, and Sonnet’ s traditional shielded method-of-moments (MoM)
solver, em, for accuracy.

Complementing Sonnet’s traditional and highly Accurate solver, the new Fast
solver uses advanced algorithmsto accel erate your device modeling process. Both
solvers operate with PDK-specific stackups, which can be customized for your
implementation.

Asan integrated circuit (IC) designer, you can now easily model new and unique
passive devices within your normal Virtuoso-based IC design flow. Blink’s new
Fast solver enables you to quickly characterize spiral inductors, baluns,
transformers, MIM Caps, interdigitated capacitors, and transmission lines for
radio frequency integrated circuit (RFIC) and mixed signal 1C design.

Blink gives you the confidence and speed that you need from your modeled
devices all within one package.
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Getting Started with Blink

Documentation

Sonnet provides manual sfor both the Blink interface and the native environment.
The native environment refers to programsin Blink which are used when editing
with the native editor, Sonnet’s project editor, or accessing programs outside of
the Cadence Virtuoso design flow. Some user’ s will work in the native
environment at times to take advantage of advanced features not availablein the
Cadence Virtuoso Interface or to use another translator or interface to Sonnet
Blink, such asthe GDSII Tranglator. Context sensitive help for the Accurate
solver’ s native environment is also included, as detailed below.

MANUALS: Blink comes with a set of manualsin PDF Format. PDF format
manual s are accessed by selecting Sonnet = Manual sin the CIW window or Help
= Manuals in the Cadence Virtuoso Interface main window. Thereis atutorial
on using Blink in this manual; please see Chapter 5 "Blink Tutorial" on page 29.
The main reference document for Blink isthe Blink User’s Guide.

HELP: Only provided for the native environment. May be accessed in any of the
following ways:

*  Selecting Help = Sonnet Help from any native environment
application

*  Clicking on the Help button in any dialog box in the native
environment

* Inany diaog box in the native environment, press Shift+F1,
then click on the desired control.

Sonnet Technical Support

8
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e emalil: support@sonnetsoftware.com

* Voice: (315)453-3096

e Toll Freein US: (877) 776-6638

*  Web site: www.sonnetsoftware.com/support
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CHAPTER 2 INSTALLATION

Installation

Please refer to the Linux Installation PDF manual in your download. If you are
installing from a CD-ROM, the PDF is available in the top level CD-ROM
directory. If you are anew Blink user, once you have completed your installation
return to the tutorial in this manual on page 29.

To set up remote em computing, please refer to the Remote em Computing
manual avail able on the Administration page of the manual interface. The manual

interface may be opened using the Manual s button on the Sonnet task bar after you
have installed Sonnet.

System Requirements

For acomplete list of requirements and testing updates, please see

www.sonnetsoftwar e.com/blink-requirements

9
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Licensing

The Blink package includes licensing for the following:

Accurate solver, em

Fast solver

Cadence Virtuoso Interface

Agilent Interface

GDSII Translator

DXF Translator

Broadband Spice Extractor (bbextract)

Remote EM computing

The Blink package a so includes licensing for the following native environment

programs:

Project Editor
Response Viewer
Analysis Monitor

Current Density Viewer

Loading the Cadence Virtuoso Interface in

Cadence

Automatic Loading

10
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The Cadence Virtuoso I nterface must be loaded when you open Cadence. You
may load theinterface manually in the Command Interpreter Window (CIW) after
launching Virtuoso or you may set up an initialization script that automatically
loads the Cadence Virtuoso Interface each time the Cadence program is launched.

If you wish to have the Cadence Virtuoso I nterface |oaded each time you open the
CIW, follow theinstructionsin thefile“ < Sonnet Directory>/sonnet_virtuoso_dk/
virtuoso.txt” where < Sonnet Directory> is the directory in which the Sonnet
software was installed.
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NOTE: You must have administrator privileges to make these changes.

If theload is successful you will receive the following message in the CIW:

The Sonnet context file "< Sonnet Directorys>/bin/
sonnet virtuoso.cxt" was loaded and initialized.

If Sonnet has not been installed properly, the following error message appears:

The Sonnet Directory is not set and the Sonnet Cadence
Virtuoso Interface is unable to be installed.

Manual Loading

Toload theinterface manually from the Command I nterpreter Window (CIW), do
the following:

1 Invoke Cadence.

The CIW appears on your display.
(| Virtuoso 614 - Log: /disku/usr/leslie/CDS Iog [E=NEER
File Tools Options Help cadence

sonnet. cdsenv file located in $SO0NNET_DIE/data to your $HOME directory or working dire
* sonnet application of type maskLayoutSonnet is registered in maskLayout. ..

* bindkeys are inherited from maskLayout. ..

* all menus including user menus are inherited from maskLayout. ..

* all forms are created ...

* symbolic link "sonnet" created in “/disku/usc/leslief/doc". ..

* sonnet online help is awailable. ..

* End Sonnet Cadence Virtuoso Interface Setup --—---—---—--—-

Sonnet: The Sonnet context file "/disku/app/sonnet/13.0.0 054/sonnet wirtuoso_dk/install

* Sonnet Symbol Model Utility

* VERSION il: DECORATED VERSION

* initializing. ..

* sonnet application of type schematicSymbolSonnet is registered in schematicSymbol. ..

* End Sonnet Symbol Model Utility Setup —----—---—---—---—1 ~

END OF USER CUSTOMIZATION E

Loading rte. cxt
Command =

-y E

Entry

nmouse L: hd:

1 | =

.

2 Enter thecommand below at the prompt in the CIW.

loadi(“ < Sonnet Directory>/sonnet_virtuoso_dk/install/sonnet_virtuoso_install.il”)

where < Sonnet Directory > isthe directory in which Sonnet is installed. For
example, if you installed the software to “ /home/sonnet”, then type:
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loadi(“ /home/sonnet/sonnet_virtuoso_dk/install/sonnet_virtuoso_install.il”)
Again, note that you must substitute your pathname in place of “/home/sonnet.”

If you choose to load the interface manually, you must enter this command each
time Cadence Virtuoso isinvoked.

Working Directories

The Cadence Virtuoso Interface creates several directoriesin your working
directory which are used by the interface. The default working directory is
$HOME/Sonnet. Two subdirectories are created in your working directory to
store various files used in the interface. The two directories are:

$HOM E/Sonnet/matl

$HOM E/Sonnet/.sonnet_states

Both of these directories should have read and write permissions set. It ispossible
to changethese directoriesto directories of your choiceintheinterface. For details
about changing these directories from the default, see “ Changing Working
Directories.”

Customizing Your Environment

12
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Sonnet supplies alist of environmental variables for the Cadence Virtuoso
Interface with your Sonnet installation which you may use to customize your
Virtuoso environment. For more information please see “Customizing the
Virtuoso Environment,” page 35 in the Blink User’s Guide.
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Chapter 3 What’s New in Blink
Release 16

Version 16.52

Below isasummary of the major new featuresin release 16 of Blink. For acom-
plete list of changes and bug fixes, please refer to the release notes, found at:

www.sonnetsoftwar e.com/r elease-notes

Increase in Threads for High Performance Solver: The thread count for
the High Performance Solver has increased from 32 to 48 threads for release 16
improving processing time for larger circuits.

64-bit Support: The Cadence Virtuoso Interface now supports 64-bit.

Thick Metal Extrusion: When using the thick or rough metal type models for
planar metal, you may now choose which direction from the metal layer, up or
down, that you wish the metal to extend. For more information, see “material
setup in the Cadence Virtuoso Interface” in the Index of Help.

13
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Unified Ground Connections: Thisfeature allows you to add an ideal short
circuit to your circuit in locations other than the analysis box sidewall, and is es-
pecially useful for grounding internal shields and ground planes. For more infor-
mation, please see"Using Port Number Zero for Ground Connections' on page 71
of the Native Environment’s User Guide for more information.

ABS Preview: The ABS preview alows you to stop an adaptive sweep which
has not yet converged in order to evaluate the data and possibly determine a new
analysisband for your simulation. For moreinformation, please see“simulate and
release” in the Index of Help.

DC Point Extrapolation in ABS Sweep: Starting an ABS sweep at 0.0 GHz
automatically generates datafor aDC point by extrapolating from the ABS sweep
data. Please see“ Add Frequency Type” inthe Index of Help for more information.

Enhanced Resonance Detection: Automatic Adaptive Band Synthesis
(ABS) resolution adjustment to resolve extremely narrowband resonances asis
typical for superconductor applications. Please see "Enhanced Resonance Detec-
tion" on page 151 of the Native Environment’s User Guide for more informa-
tion.

Robust Loss Metals: Improved lossmodelsfor multiple metal layersstacked on
top of each other. See"Modeling Plated Metal" on page 305 and "Modeling Con-
ductor-Via-Conductor Stackups' on page 305 of the Native Environment’sUser
Guide for more information.

Resistance Per Via: TheVolumeand Array Viametal |oss modelsnow support
aresistance per via definition for contact resistance dominated vias. For more in-
formation, please see"ViaMetalization Loss' on page 52 of the Native Environ-
ment’s User Guide

Automatic Bar Vias: Thereisanew viametal fill model that modelsthe bar vias
typically used in many RFIC processes in amore efficient manner. Bar vias may
be automatically identified during translation. For more information, please see
the “Via Simplification” appendix in the Blink User’s Guide.

Polygon Edge Checking Support for Technology Layers: In previousre-
leases, there was an option to have the analysis engine, em, consider adjacent
metal levelswhen computing the subsectioning. In thisrelease, you may now con-
sider adjacent technology layers. For more information, please see “ polygon
checking” in the Index of Help.

Via Simplification More Efficient for RFIC Circuits:Improvement in the
array simplification feature now makes it possible to efficiently analyze circuits
with 100,000+ microvias.



Chapter 3 What’s New in Blink Release 16

GDSII Translator 64-bit Support:The GDSII trandator and viasimplification
now provide 64-bit support.

Keysight ADS Interface Enhancements: Supports the new advanced materi-
al settingsin Release 16. Thereis also a new tutorial available for the Keysight
ADS Interface. Please see Chapter 2 "Keysight ADS Interface Tutorial" on page
15 of the Keysight ADS Interface manual.

15
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CHAPTER 4 THE BASICS

Presets

Thischapter isintended to provide you with basic information about Sonnet Blink
which will allow you to quickly and accurately model your circuit while avoiding
some of the common mistakes made during EM simulations. The chapter which
follows after contains atutorial on using Blink.

To streamline the setup for simulation, designers can select a device preset when
creating the SonnetEM view. The preset loads settings in the Cadence Virtuoso
Interface that are typical for that type of device. A basic set of presets are

17
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delivered with your software, as pictured below. Additional presets may be
created by a system administrator in order to customize your interface; therefore,
what appearsin your preset list may vary.

Delivered presets

b4 Create\&thEM View From Layout View -- Sonnet Cadence Virtuose Interface &J
Device Preset: Mane B

Inductor - Center Tapped
Inductar - Untapped
— _— Balun or Transfarmer

Original Layou Destination Layout

Library  sor Library  sonexp_gpdk180

Capacitor - Ik
——— Capacitor - Interdigitated
EE_C Transmission Line

. —— Resistor .
Wienw layame Wiey SonnetEM

Cell Cell Ef_centertap_shield states

L oading a preset changes any fields specified in the preset to the values specified
in the preset. Y ou may subsequently change those settings in the Cadence
Virtuoso I nterface without affecting the preset; it will still contain the original
valuesthe next timeit is used. Presets may only be specified when creating a new
SonnetEM view.

Y ou may not edit a preset delivered with the software, but it is possible for your
system administrator to create new customized presets. Please have your system
administrator contact Sonnet Technical Support for more information on creating
customized presets. A preset can contain all of the settingsin the interface or any
subset thereof.

Analysis Environment

The Fast solver and Accurate solver use different environments for analysis.

18
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Fast Solver

The Fast solver simulates in an unshielded environment with alossless ground
plane underneath the substrate. The dielectricsand the ground arelaterally infinite
in extent.

19
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Accurate Solver
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The Accurate solver uses ashielded environment, the analysis box. Thefollowing
section provides information about the Accurate solver’s analysis box.

Metal Box Top

The Sonnet six-sided
analysis box. The metal
walls of the box are
transparent to allow you
to see the interior of the
circuit.

Metal Side Walls

When using the Accurate solver, em, the Sonnet EM analysisis performed inside
asix-sided metal box as shown above. Thisbox contains any number of dielectric
layerswhich are parallel to the bottom of the box. Metal polygons may be placed
on any or all of the dielectric layers, and vias may be used to connect the metal
polygons on one level to another.

The four sidewalls of the box are lossless metal, which provide severa benefits
for accurate and efficient high frequency EM analysis:

The box walls provide a perfect ground reference for the ports.
Good ground reference is very important when you need S-
parameter data with dynamic ranges that might exceed 50 or 60 dB,
and Sonnet’s sidewall ground references make it possible to
provide S-parameter dynamic range that routinely exceeds 100 dB.

Because of the underlying EM analysis technique, the box walls
and the uniform grid allows the use of fast-Fourier transforms
(FFTs) to compute all circuit cross-coupling. FFTs are fast,
numerically robust, and map very efficiently to computer
processing.

There are many circuits that are placed inside of housings, and the
box walls provide a natural way to consider enclosure effects on
circuit behavior.
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The top and bottom of the box may have any loss, allowing you to model ground
planeloss.

Coupling to the Box

Since the four sidewalls of the box are lossless metal, any circuit metal whichis
close to these walls can couple to the walls - just like what would happen if you
fabricated and measured areal circuit with the same box. If you do not want to
model this coupling (for example, your real circuit does not have sidewalls), then
you must keep the circuit metal far away from the box sidewalls. The presets
provide areasonable value for the analysis box size assuming your real circuit
does not have sidewalls.

Box Resonances

It is possible for the six conducting sides of the analysis box to create a resonant
cavity, just like you would see if you fabricated and measured the circuit in the
same size box. Y ou can use Blink to predict unwanted box resonancesin the
package or module housing the circuit. Box resonances usually appear as a
“gpike’ in the S-Parameter magnitude and phase data, as shown below.

521 Showing Package Resonance

D ocC ~+— 300 =

=
o

)

29 292 294 296 298 30 302 304 3086 30.8 31
Sonnet Software Inc. Frequency (GHZ)

Y ou can detect box resonances by observing your simulated results, through
runtime warning messages or by using the Box Resonance Estimator. For more
information, please see Step 11 on page 15 of the Blink User’s Guide.
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Dielectric Layers and Metal Levels

All geometry projects are composed of two or more dielectric layers. Thereisno
[imit to the number of dielectric layersin a Sonnet geometry project, but each
layer must be composed of asingle dielectric material. Metal polygons are placed
at theinterface between any two dielectric layersif they are using azero-thickness
model. When using Sonnet’ s thick metal model, then the metal extends upward
into the dielectric above it. The Thick metal model provides more accuracy but
may increase processing time and memory requirements. Vias may also be used
to connect metal polygons on one level to metal on another level.

Y ou can use the Stackup Viewer to view the dielectrics and metal levelsin your
circuit. Each time anew dielectric layer is added, a corresponding metal level is
also added to the bottom of the new dielectric layer. The creation of the stackup
and definition of materialsis done in the Substrate Setup dialog box in the
Cadence Virtuoso Interface. The stackup viewer is also accessed in this dialog
box. Please see Step 10 on page 15 of the Blink User’s Guide for more
information.

The example below shows a 3-D drawing of acircuit (with the z-axis
exaggerated). Please note that the pictured circuit is not realistic and is used only
for purposes of illustrating the box setup.

Metal-2
}Q{ Sonnet Stack Viewer - u EI@
File Help
7K
TOP A
air
0
Wia-2 Via-1
Metal-3 i
Oxide
Metal-4
2
Poly
3
Oxide
Metal-1
4
Substrate
GND il
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If aMetal Technology Layer is assigned athick metal (Metal-1, Metal-2 and
Metal-4), then how it appearsin the stackup viewer is based on its relationship to
the dielectric layer above it. The thick metal height is not drawn to scale in the



Chapter 4 The Basics

stackup viewer, but if its thicknessis less than that of the dielectric aboveit, then
the symbol covershalf of thethickness of the dielectric layer (Metal-2). If it isthe
samethickness asthe dielectric layer then the symbol isdrawn the same height as
the dielectric (Metal-4). If it isthicker than the dielectric then it also extends half
of the height of the dielectric layer above (Metal-1). A zero-thickness metal
(Metal-3) isrepresented with athin rectangle in the stackup viewer. Note that all
dielectric layers are represented as the same height in the stackup viewer
regardless of their actual physical thickness. The actual physical thicknessis
drawn to scale in the 3D view on theright.

Dielectric Layers

A dielectriclayer refersonly to dielectrics, not metals. In the example above, there
are six dielectric layers. There is an entry for each dielectric layer in the Sonnet
Dielectrics dialog box. The dielectric layers are entered in the Sonnet Dielectrics
dialog box in the Sonnet Cadence Virtuoso Interface or read in from an imported
substrate file. For more information, please see Step 10 on page 15 of the Blink
User’'s Guide.

Metal Levels

Metal levels are defined as the location directly below a dielectric layer. Metal
levels are labeled in the stackup with ainteger starting at O and increasing as you
go down the stack. In the example above, there are five metal levelsin addition to
the box top and bottom. The bottom of the box isreferred to asthe GND level and
isthe lowest level in your stackup. The top and bottom of the box are lossless
metal by default, but can be changed in the Analysis Box Options dialog box in
the Cadence Virtuoso Interface. Y ou can use as many different metal typesasyou
wish onasingle metal level; for instance, you may useasilver polygon and copper
polygon on the same metal level.

Asmentioned above, the metal level isassociated with the dielectric layer above,
such that when you delete a dielectric layer, the metal level directly below the
layer is deleted.

Y ou can place polygons on the GND level, but they have no effect because this
level isalready completely metalized. However, vias and diel ectric bricks may be
placed on the GND level.

23
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Technology Layers

A Technology Layer allows you to define a group of objects with common
properties including the metal level on which they are placed in your Sonnet
project. This enables you to more easily control alarge group of objectsin your
circuit and make changes to those objects as efficiently as possible. Technology
Layers provide uses and advantages similar to using drawing layersin CAD and
EDA programs. There are three types of Technology Layers. Metal, Viaand
Brick. Technology Layers are displayed in the Stackup Viewer. Metal
Technology Layers are displayed in red, Via Technology Layersin yellow and
Dielectric Technology Layersin blue. Technology Layers are automatically
created in atranslated Sonnet project using the mapping from the Cadence
environment.

Cell Size and Meshing

24
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Sonnet’ s solvers cal cul ate the response data for your circuit by dividing the metal
into small “subsections’ and analyzing the coupling between these subsections.
However, determining the subsectioning, or meshing, is based on different
algorithms for each solver.
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Accurate solver, em, Meshing

The em meshing is based on a uniform cell size. One or more cells are
automatically combined together to create subsections. Cells may be square or
rectangular (any aspect ratio), but must be the same over your entire circuit. Note
that the cell dimensions do not have to be an integer nor do they have to be equal .
For example, you may define acell size of 1.687 by 2.453 microns.

The picture on the left shows the circuit as viewed in Cadence
Virtuoso. On the right is shown the subsectioning used by the
Accurate solver, em, in analyzing the circuit.

Metal polygonsin a Sonnet project are represented with an outline and a cell fill
pattern. The outline represents exactly what was trandated from Cadence
Virtuoso. The cell fill representsthe actual metalization analyzed by the Accurate
solver, em. Therefore, the actual metalization analyzed may differ from that input
by you asillustrated below.We recommend that you open your translated Sonnet
project in the project viewer to check the metalization before analyzing. Asyou
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can see on theright, in theillustration bel ow, the actual metalization does not
provide a gap between the traces of the inductor. Y ou turn the cell fill on and off
in the project viewer using the View = Cell View command.

AT

The cell sizeis specified in the main window of the Cadence Virtuoso Interface.
The analysis solves for the current on each subsection. Since multiple cells are
combined together into a single subsection, the number of subsectionsis usualy
considerably less than the number of cells. Thisisimportant because the analysis
solvesan N x N matrix where N is the number of subsections. A small reduction
in the value of N resultsin alarge reduction in analysis time and memory.

Care must be taken in selecting a cell size so that accuracy is not sacrificed. If the
cell sizeistoo large, then your results will not be accurate. If the cell sizeistoo
small, the analysis may become too costly in processing time. Em automatically
places small subsectionsin critical areas where current density is changing
rapidly, but allows larger subsectionsin less critical areas, where current density
is smooth or changing slowly.

It is recommended that you run the Connectivity Checker (Tools = Check
Connectivity) to ensure that no opens or shorts were caused by the cell size or
placement of the geometry on the grid. For more information on the Connectivity
Checker, please see " Creating the Models and Model Views,” page 17 in the
Blink User’s Guide.

For amore detailed discussion of cell size and subsectioning, please refer to
Chapter 2 "Subsectioning" on page 21 of the Native Environment User’sGuide.




Chapter 4 The Basics

Fast solver Meshing

The Fast solver analyzesin an unshielded environment and uses triangular
subsections. Y ou may choose to alow the software to automatically control the
size of the subsections or manually enter a size. The Maximum Mesh Sizeis
entered on the main page of the Cadence Virtuoso Interface. An example of Fast
solver meshing is shown below.

The picture on the left shows the circuit as viewed in Cadence
Virtuoso. On the right is shown the subsectioning used by the
Fast solver in analyzing the circuit.
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Chapter 5 Blink Tutorial

Introduction

The Cadence Virtuoso I nterface allows you to use Sonnet’ s el ectromagnetic
solversfrom within the Cadence Virtuoso environment. Thistutorial providesyou
with an example of abasic trandation and analysis of a cell view in Blink using
both the Fast and Accurate solvers. The whol e process from creating a SonnetEM
view to creating a model symbol with the analysisresultsis covered.

During thistutorial you will first set up and run an analysis using the Fast solver,
then run an analysis using the Accurate solver to verify your results. However, the
tutorial is structured so that you may perform an analysis using only the Fast
solver, only the Accurate solver, or both. Instructions are provided during the
tutorial.

The following topics are covered:

*  Creating theinitial SonnetEM cell view from your layout
* Importing a substrate file (.matl)

» Analysis Box setup (Accurate solver only)

* Ports

e Setting up analysis frequencies and run options

*  Specifying output models

*  Running asimulation

*  Viewing simulation results
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*  Loading your model in the Analog Design Environment (ADE)

Thistutorial assumes that you are aready familiar with using Cadence Virtuoso
and that Sonnet’s Cadence Virtuoso Interface is already installed. The Cadence
Virtuoso Interface is automatically installed when you perform your Blink
Installation. Please refer to the Linux Installation Manual for instructions on
installing Sonnet software. However, you do need to ensure that the Cadence
Virtuoso Interface is loaded when you start Cadence Virtuoso. For instructions,
please see "L oading the Cadence Virtuoso Interface in Cadence,” page 10.

NOTE: This tutorial uses the IC6 version of Cadence Virtuoso. Some
procedures, commands and dialog boxes in Cadence will differ slightly
for IC5 users.

Solver Icons

Throughout the rest of the tutorial, if a section appliesto only one of the solvers,
the section heading will be preceded with an icon indicating to which solver the
section is applicable. If the section applies to both solvers, then no icon appears.
Theicons are as shown below:

Fast solver

Accurate solver

Copying Examples
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Thistutorial requires that you have the generic PDK gpdk180 installed in
Cadence. If the gpdk180 PDK is already installed, continue the tutorial at Step 5
below. If you need to install the PDK, do the following:

Go to https.//pdk.cadence.com/home.do and login.

If you do not already have an account, then register and create one. Once you are
logged in, continue.


https://pdk.cadence.com/home.do

Chapter 5 Blink Tutorial

2 Click on the Downloads button in the banner acrossthetop of the page.

FOUNDRY SOLUTIONS

_ _ £ N\
HOME | NEWs [ PRODUCTS | SERVICES SUPPORT (| DOWNLOADS [) CONTACT US

LOGOUT

CADENCE FOUNDRY SOLUTIONS PORTAL My Account
Downloads button

Y our browser should now display the Downloads page.

3 Scroll down and click on the “gpdk180 v3.3.tar.gz” link and download the

file.

Generic
Title: GPDK180 - .18um Generic PDK (This is not a Foundry specific PDK)
Release Date: September 24, 2008
Revision: 33

O rox((aisn i ) ——————— Download link

Y ou will haveto read and agree to the license before downl oading the PDK. This
may take several minutes.

4  Oncethefilehasdownloaded, open thefile using your Archive Manager and
extract thefilesto your PDK library location.

If you need instructionsoninstalling the PDK, pleaserefer to the reference manual
which was part of your download from Cadence. After extracting the files, you
may find the manual at:

<Extraction location>/docs/gpdk 180 _referenceM anual.pdf.

Creating the Library

5 Copy the Sonnet Examples from the Sonnet I nstallation to your working
directory.

The examples may be found at the following location based on which version of
Cadence Virtuoso you are using:”

Cadence’s Virtuoso IC6.1x

<Sonnet | nstallation Directory>/sonnet_virtuoso_dk/examples/ic61
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where <Sonnet Installation Directory> is the directory in which Sonnet is
installed.

Copy the directory “sonexp_gpdk180” from the appropriate directory cited above
to your working directory. The default for the working directory is <User home
directory>/cadence/virtuoso/oa.

Cadence’s Virtuoso IC5.1x

<Sonnet I nstallation Directory>/sonnet_virtuoso_dk/examples/ic5141

where <Sonnet Installation Directory> is the directory in which Sonnet is
installed.

Copy the directory “sonexp_gpdk180” from the appropriate directory cited above
to your working directory. The default for the working directory is <User home
directory>/cadence/virtuoso/cdb.

If you have not yet started Cadence Virtuoso, do so now.

Select Tools = Library Manager from the main menu in the CIW.

The Library Manager window appears on your display.

Select File = New = Library from the main menu of the Library Manager
window.

The New Library dialog box appears on your display.

Enter “sonexp_gpdk180” in the Name text entry box.

Thiswill be the name of the new library you are creating.
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10 Select your working directory from the Directory drop list.
11 Select the “sonexp_gpdk180” directory from the Directory list below.

This should be the directory you copied in the previous step.

New Library

Library

Mame sonexp_gpdk1 50|

Directory a.ufusn’lesliefcadencefvinuosomafn | £ EE s
tempsym  [Cdrige [Catemp_repZ Ctest_|
tempsyml ([ siw_comp [Catemp_rp3 Ctest_|
test [C3 siwe_simp Otest Ctest_|
test_610 [ slab_transformer [T test#zdports Ctest_|
festspice LR (T testez dports#zd1 [Itesth:
testaym [ spiralind_sxample (] testZdports#zd? [ testh:
testsymbol [CJtagz_balun_1a  [CdtestezdusesZdmysymbol 3 uses:
n100_test [Cdtemp_inductor?  COtestSymbol Juses
Wi [Catemp_rep ([ test_from_cust Juse_
ystub [Catemp_repi [Catest_layout Juse_r

File type: |Directories

=

Design Manager

x

® lse NORE
Use Mo Dk
m Apply Cancel Help

12 Click on the OK button in the New Library dialog box.
The Technology File for New Library dialog box appears on your display.

13 If itisnot already selected, click on the“ Attach to an existing technology
library” radio button.

14 Click on the OK button in the Technology Filefor New Library dialog box.

The Attach Library to Technology Library dialog box appears on your display.
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15 Select “gdpk180” from thelist of technology libraries.

|'-- Attach Library to Technology Library Bl
Mews Library sonexp_gpdk180

TCMOSohp
cdsDefTechLih
gpdk045

Technology Library

passivelih
sample —

m _Cancel | Apply  Help

16 Click onthe OK button in the Attach Library dialog box to close the dialog
box and createthelibrary.

The following message should appear in the CIW window:

INFO (TECH-180011): Design library ‘sonexp gpdkl80’ successfully attached to tech-
nology library ‘gpdkl180’.

Note that there are a number of cell views in the supplied library. Y ou will be
using only one of the cellsfor thistutorial, but the rest are also available for your

use.

Creating a SonnetEM cell view

Thefirst step in performing a Sonnet el ectromagnetic analysisisto create a
SonnetEM cell view from your layout view of acell in Virtuoso.

NOTE: The definition of a “cell”” in the Cadence Virtuoso environment is
similar to the “circuit geometry” in Sonnet. When “cell”” is used in the
Sonnet environment, it is referring to the smallest part of the analysis
grid used in subsectioning your circuit for the Accurate solver.

It ispossible to use only part of alayout or the whole layout when creating a
SonnetEM view. For thistutorial, we will be using the whole layout.

17 Click on “sonexp_gpdk180” inthe Library list in the Library Manager
window.

The Library Manager is updated with alist of cells. We will only be using one of
the cellsfor thistutorial: ind4_oct_diff _centertap_states.
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18 Click onthe“ind4_oct_diff _centertap_states’ cell in the Cell list.

The View list in the Library Manager is updated.

3¢ Library Manager: Directory ...usr/leslie/cadence/virtuoso/oa

=ane X

Eile Edit Wiew Design Manager Help cadence

__ Show Categories __ Show Files

Library Cell View

sonexp_gpdklEo indd_oct_diff_centertap_states layouy

avTech TEST_ind1_oct_diff_hasic View -~

hasic TEST_ind4_oct_diff_ctap

bicmas 7wl halun_oct_centertap_states

cdsDefTechLib ind1_oct_diff_basic

cmosl0ipe indZ_oct_diff_states

functional ind3_oct_states .

Cell gpetk0ds i 7 View

gpdk1&0 ind5_sg_states

HExamples indG_oct_diff_stacked_states

rLib ind7_aoct_diff_shield_states
indG_oct_diff_centertap_shield_states
ind9_oct_shield_states

Library —pm»

Y

substratelib

Messages

- I
e

|nd1D _si_shield_states

B il ) B

ATNING. TAEEA IS FIEse/ Cadent e/ w0 s 0/ 0a/ cas I, LIne 19
directory fd|skufusn’lesI|efcadencefwrtuosofcdbfsonexp gpdk180 of LIE sonexp_gpdkl&0: .
does not have a COSLIBRARY entry in its cdsinfotag file.

[Lib: sonexp_gpdk180 [Free: 625.28G
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19 Double-click on “layout” in the View list to open the layout view of the
ind4_oct_diff _centertap_statescell.

Thelayout view of theind4_oct_diff _centertap_states cell appears on your

display.
Layout L Editing: sonexp_gpdk180 indd_oct_diff_centertap_states layout === @
Launch File Edit ¥iew Create “erify Connectivity Options Tools Window Assura Optimize IBM_PDE »(éden(e
= o ld O M X @EQER|® |/ | > |cass Bz G
|"h ) g == .‘?ﬁ%“.ibl ] El N (F)Select0 Sel(Ny0 Sel(l:0 Sel(Oy:0 | ¥:291.0750 Y-1.0900 X »
Palette 78X —

Layers &)X
» Walid _ Used _ Routing
Q B-
.vlcdummy drawing n
AY I AS NS
Hame | Wis | Sel|

o

Objects 3 x|
Objects P
b Instances ¥ v =
L. Pin o v
Ohjects Grids
imouse L: mousesddPit) Id: cmdOptiong) R: _lxHitousePopUpi) :
1) | Foint at one corner of the selection hox area: | Cmi: Select Box J

20 Select Launch = Sonnet from the main menu of the Layout window.

NOTE: Note that if you are using IC5 the command to load the Sonnet menu
is Tools = Sonnet.

This command loads the Sonnet interface and needs to be used in any layout
window in which you wish to use the Sonnet Cadence Virtuoso Interface. The
Sonnet menu appearsin the main bar of the layout window as shown below.

Sonnet Menu
AN

Layout L Editing: sonexp_gpdk180 indd_oct_diff_centertap_states layout === @
Launch File Edit ¥iew Create “erify Connectivity Options Tools Window  Assura Optimizg  Sonnet »(éden(e
=1
L 5 — — —re . PO = 5 P
(I ™ § F 0 M x Q T Ko ¥ ©r [|[QUIKQ H & -

36
Rev 16.52



Chapter 5 Blink Tutorial

21 Select Sonnet = Create SonnetEM view from the main menu of the L ayout
window.

The Create SonnetEM View dialog box appears on your display. Y ou must create
aSonnetEM view in order to run a Sonnet simulation on your layout. Thisway the
original layout is not affected. Also, when using only a part of your original
layout, it is easier to determine exactly what you are analyzing by having a
separate SonnetEM layout.

}@ Create SonnetEM View From Laycut View - Sonnet Cadence Virtuoso Interface &J
Device Preset: Nane B
Original Layout Destination Layout
Library  sonesp_gpdk180 Library
Cell _oct_diff centertap states Cell _oct_diff centertap states
Wienw layout Wiey SonnetEM
Capture Layout Run Functions Options
Analysis Target

& ‘Whole Cellview _ Selected Ohjects  Defined Region _ Fresent Zoom
Analysis Target Options

When you press the OK button, the entire layout including instances, polygons,
pins, etc. will be copied over to the SonnetER view and flattened.

m _Cancel , Defaults | Help

This dialog box displays the source used to create the SonnetEM view. The view
of theresulting cell isalso displayed. Y ou may choose to use the same library and
cell name or enter the desired Library name in the Library text entry box and the
desired cell namein the Cell text entry box in the Destination Layout section of
the dialog box. The default for both of these fields are the library and cell of the
originating layout. We will be using these default settings.

The Analysis Target section of the dialog box allows you to select what part of the
source cell you wish to include in the resulting SonnetEM view cell. The default
isthewhole cell view. In that case, everything in the source cell istranslated into
the SonnetEM view. Since we are using the default of the whole cell view, there
is no need to change the radio button selection.
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22 Select “Inductor - Center Tapped” from the Device Preset drop list.

The example circuit we are using for this tutorial is a center tapped inductor.
Choosing this preset defaults the settingsin the Cadence Virtuoso I nterface to the
most common settings suitable for analyzing a center-tapped inductor. If any of
the settings are not the values you wish to use for your analysis, they may be

changed in the interface before running your simulation.

Device preset drop list

}@ Create SonnetWFrom Layout View -- Sonnet Cadence Virtuoso Interface

Device Preset: Inductar - Center Tapped n

& ‘Whole Cellview _ Selected Ohjects  Defined Region _ Fresent Zoom
Analysis Target Options

When you press the OK button, the entire layout including instances, polygons,
pins, etc. will be copied over to the SonnetER view and flattened.

Original Layout Destination Layout
Library  sonexp_gpdk180 Library  sonexp_gpdk180
Cell _oct_diff centertap states Cell _oct_diff centertap states
Wiew layout Wiew Sorine tEM
Capture Layout Run Functions Options
Analysis Target

m _Cancel | Defaults

_Help
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23 Click on the OK button to close the dialog box and create the SonnetEM
view.
A new layout window appears which displays the SonnetEM view as well asthe

Sonnet Cadence Virtuoso Interface. The Sonnet Cadence Virtuoso Interface
dialog box allows you to control al aspects of the analysis setup and simulation.

Layout L Editing: sonexp_gpdk180 indd_oct_diff_centertap_states SonnetEM

Launch File Edit Y¥iew Create “erify Conpnectivity Options Tools

Window  Assura Optimize

(=[O sl

»cadence

IER_P DK

b

%@ § o+ %A

¢ |4 0 @ % = @

Palette

78X

Layers

&)X

v Yalid _ Used __ Routing

= ;
|:||@»

N:J\»

:Fé »

Classic n |=E'u

» || (Fiselectn Sel(y0 Self:0 Sel(O}0 | X-107.5150 Y:157.3150 dx: »

@0 .

Q B-
.vlcdummy drawing n
AN Y A5 M5
Hame | Wis | Sel|
+[ - +] -
m Sonnet Cadence Virtuoso Interface -- Blink E=RACT ]
o 1o dummy Session Setup Tools  Analysis Results Models Help cadence
Objects
Objects Design Setup Options
Instances
Pin Library  sonexp_gpdk180 Solver Fast B
Ohjects
Cell 1iff centertap_states Substrate File  sonexp_gpdk180. matl Browse...
- Wiey SonnetEM Sonnet File 14 _oct_diff centertap states_SornetEM. son
mouse L: moy - - - - -
24| =
Mesh Frequencies
Start Stop
Kaximum Mesh Size Adaptive 0.1 GHz an GHz
Sweep ’
& Automatic
20 i Freq. List
_ Manual eh red. GHz
(10,2530 )
Options... kdore...
Models Poris Analysis
¥ Touchstone S-Parameters -
& Eroadband Spice kodel add Pins... ST
_ M-Coupled Line Model
# Inductor Model Substrate
& Center Tapped _ Untapped Forts... : ;
Edit Substrate File...
Cptions... N B
Simulate Wiew Response Estimate femory, Wiew Subsections
= Create SonnetEM closed Blink
WSDNN‘ET‘
]
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3

TIP

If you are not able to complete the tutorial in one sitting, use the Session = Save
Sate command in the Cadence Virtuoso I nterface before exiting. Then, you may
access the Sonnet Cadence Virtuoso Interface by opening the SonnetEM view,
launching the Sonnet menu (Launch = Sonnet for IC6 AND Tools = Sonnet for
IC5) in the Virtuoso Layout window containing the SonnetEM view, then select-
ing Sonnet = Open Interface Application. Use the Session = Load State com-
mand to restore your previous progress.

Choosing the Solver

Y ou have a choice between two solvers for your analysis. the Fast solver and the
Accurate solver, em. The default solver is dependent upon your Sonnet Cadence
Environment variable settings. In this case, the Fast solver was selected in the
preset used to create the SonnetEM view. Many of the setup tasks apply to either
solver; however, some settings are only used for one of the solvers. For the
purposes of thistutorial, we are going to perform the common setup tasks, then
run aFast solver analysis, followed by an Accurate solver analysis. If you wish to
use only the Accurate solver, you should continue to follow the steps below, but
will be directed later in the tutorial to skip over the parts unique to the Fast solver.
For a discussion of solver differences and when each should be used, please see
“Choosing the Solver,” page 10 of the Blink User’s Guide.

Analysis Frequencies

40
Rev 16.52

Y ou may set up the analysis frequenciesin the Sonnet Cadence Virtuoso window.
For this circuit, we will do a broadband sweep by performing an Adaptive sweep
from 0.1 GHz to 30 GHz and analyze at a DC Point.

An adaptive sweep provides a fine resol ution frequency sweep by performing an
EM simulation at afew discrete points, and then using arational fitting algorithm
to calculate the fine resolution frequency data. Y ou enter the desired frequency
band by entering a beginning and ending frequency.
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The Presetsfor an inductor have aready input an ABS sweep from 0.1 GHz to 30
GHz and selected the “ Include DC Point” checkbox. If you had wished to analyze
adifferent frequency band, you would have entered the desired valuesin the Start
and Stop Text entry boxes.

Adaptive Sweep Frequencies
entry - Start Stop

gizgt[';’e 0.1 GHz (a0 GHz
Include DC Point Freq. List he
checkbox (1.0,2.5,30 .

# Include DC Paoint More

If there are specific frequency points at which you wish to analyze, you may enter
these frequenciesin the Freg. List entry box; entries may be separated by a
comma. It is also possible to define other types of frequency sweeps, by clicking
on the More button to open the Frequencies dialog box. For details on thisdialog
box and other frequency sweep types, please click on the Help button in the
Frequencies dialog box.

Itis highly recommended that you use the automatic setting for the DC Point
sweep, especially if switching between the Accurate and Fast solvers. The criteria
for determining a good DC point changes based on which solver is selected, so
entering amanual value may not produce good results for either solver. The
Automatic setting isthe default so you do not need to take any action. If you wish
to set the DC frequency point manually, you would do so in the Edit Frequency
Type dialog box. For details please click on the Help button in the Frequencies
dialog box

Please note when using the Fast solver, a DC Point sweep may only be done
following a previous ABS sweep, asis the case here. Sweep data is extrapolated
to determine the response at DC, so a previous sweep must be run to provide the
response data from which to extrapolate.

Because of the selected presets, the settings in the Frequencies section of the
Cadence Virtuoso Interface are already set up correctly, so no action is required.
This completes the discussion of the analysis frequencies, next we will set up the
models we wish created at the end of the analysis.
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Specifying Models

Y ou select the models you wish created at the end of the analysisin the Models
section of the Cadence Virtuoso I nterface main window. Usually, thereis no need
to change the default values, but there are advanced settings available for each of
the models. Y ou access these by clicking on the Options button which opens the
Advanced Model Options dialog box. For details, please click on the Help button
in the Advanced Model Options dialog box.

Theinductor presets have already selected the Touchstone S-Parameters,
Broadband Spice, and Center Tapped Inductor models. If you are certain what
models you will need for later use, you should select only those types of
models.Be aware that for the Fast solver, if you did not create one of the models,
it is necessary to run your simulation again to generate that model.

Since the desired models were all selected by the presets, you do not need to
change any settings.

Setting up the substrate
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A Sonnet substrate file contains al the information in a Tech Processfile that is
required to define the stackup and materials for your translated Sonnet project.

Y ou create asubstrate file by editing the settingsin the Substrate File Setup dialog
box. Once a substrate file has been created, it may be imported into other
SonnetEM views so that circuits which use the same stackup may be analyzed
more efficiently without having to perform amanual setup each time. So, although
it is possible to completely define your substrate in the Cadence Virtuoso
Interface, including mapping the layers and objectsin your Cadence cell to your
Sonnet project and defining all the materials, normally al of thisisaccomplished
by importing a substrate file (.matl) or by importing a Technology File and
converting it to a substrate file. Y ou may import and convert the following
formats. Keysight, Assura, Helic, Integrand, or Sonnet project. Click on the Help
button in the Substrate File Setup dialog box for more information on converting
from other formats.

For this tutorial, we have supplied a substrate file, sonexp_gpdk180.matl, to
import which defines your materials and dielectrics and contains the proper
mapping from your Cadence cell to the Sonnet project.

To import the substrate file, do the following:
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24 Copy the supplied .matl fileto your Sonnet matl directory.
The example file may be found at:

<Sonnet | nstallation Directory>/sonnet_virtuoso_dk/examples/
sonexp_gpdk180.matl

where <Sonnet Installation Directory> is the directory in which Sonnet software
isinstalled.

Y ou should copy thisfileto:

<Home Directory>/Sonnet/matl|

where <Home Directory> is your home directory. For example, if your home
directory is/diska/usr/johndoe then you should copy thefile to /diska/usr/johndoe/
Sonnet/matl/sonexp_gpdk180.matl. Note that you will overwrite the default
substrate file that was created based on the songpdk180 library when you opened
your SonnetEM view. Thisfile was not copied with the rest of the example files
at the beginning of the tutorial to prevent it from being overwritten.
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25 Click on the“Edit Substrate File’ button in the Sonnet Cadence Virtuoso

I nterface Window.

The Substrate File Setup dialog box appears on your display. Note that since you
have not yet imported a substrate file that there is no mapping set in the window.

-
}@ Substrate File Setup -- Sonnet Cadence Virtuoso Interface ﬁ
Technology File Referenced Substrate File
Present Substrate File
Load .matl... Load Agilent... Load Assura... Load Helic... Load Integrand... Load .son...
Save 5. Clear all Clear happing kap Used Wiew Stackup... et to Tech Eile
Adiskususefleslie/Sonnet/matl/sonexp gpdk180. matl
No Mapping from Cadence Virtuoso to Sonnet
mapping Crs# — [CdsLayer SonLevel Sonhdaterial SonFillType Soniother
T~
set s 0 Wdum 0 L ] Default
1 hdetal ] Lossless Default
Z el hdetal 1] Lossless Default UseEdgetdesh="es, XM
3 Faly rdetal a0 Lossless Drefault UseEdgetdesh="es, XM
4 Mimp rdetal a0 Lossless Drefault UseEdgetdesh="es, XM
g Fimp rdetal a0 Lossless Drefault UseEdgetdesh="es, XM
3] Cont hdetal 1] Lossless Default UseEdgetdesh="es, XM
7 kdetall hdetal 1] Lossless Default UseEdgetdesh="es, XM
il Wial hdetal 1] Lossless Default UseEdgetdesh="es, XM
9 hdetalz hdetal 1] Lossless Default UseEdgetdesh="es, X —
Edit Sonnet Dielectrics and Materials - Highlight Hon-Hierarchical ltems in Layout
Dielectrics... haterials... e All | Highlight # Items Highlighted 0
m Cancel Help
h
26 Click onthe“Load .matl” button in the Substrate File Setup dialog box.
The Load Substrate dialog box appears on your display. The directory should
default to your Sonnet matl directory, so there is no need to change directories.
44
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27 Click on “sonexp_gpdk180.matl in the File List to select it.

-
}@ Load Substrate File -- Sonnet Cadence Virtuoso Interface

(S

Directory List

File List (*.matl)

S
.metadatas

Substrate file you
wish to load

Directory \

proj_tmp. matl
shcld matl
sho35x-backup. matl
sho3bx matl

gpdk180. matl
sonnetDeno2B5eptls. matl
sonnetdemo. matl
substrate 5 Trf ML matl
substrate 5 Trf ML_wsing_confor
temp. matl
testl. matl
testl matl
test_ihp wrfd matl
test_layout. matl
test_order. matl

< 1} _

Ffdiskususc/leslie/Sonnet/matly

Delete

m Cancel

Help

28 Click on the OK button to load the selected .matl file.
The Load Substrate File dialog box is closed and the Substrate File Setup dialog

box is updated with the new .matl file.

present substrate file and the mapping

Note that thisfileis now displayed as the
output window has also been updated.

3¢ Substrate File Setup — Sonnet Cadence Virtuoso Interface

[

Technaology File Referenced Substrate File

Present Substrate File

Load .matl... Load Agilent... Load Assura... Load Helic... Load Integrand... Load .son.
Updated i 2
Save As.. Clear All Clear Mappin Map Used Wiew Stackup. Zetto Tech File
Substrate ping p P
Fil \‘>
e fdiskn/ust/leslie/Sonnet/matl sonexp_gpdkl80. natl
Mapping from Cadence Virtuoso to Sonnet
CdsLayer /TN~ SonType |SonLevel Sontaterial SonFillType SonOther
. Cont Via 16 tn 20 a Default £ Mo
Mapp|ng Wia, 121015 Wia, Default AddWiaPads=No
a2 Wiad Wia Biog Wia Default AddYiaPads=No
K Faoly ietal 20 Poly Default UseEdgetesh=Yes, KM
El Metalz Metal 15 MetalZ Cefault UseEdgetesh=Yes, KM
31 Metald Metal 9 Metald Cefault UseEdgetesh=Yes, KM
35 Metalg Metal 3 Metalf Cefault UseEdgetesh=Yes, KM
33 Metals Metal B Metals Cefault UseEdgetesh=Yes, KM
11 Metal3 Metal 12 Metald Cefault UseEdgetesh=Yes, KM
7 Metall Metal 18 Metall Cefault UseEdgetesh=Yes Xk —
Edit Sonnet Dielectrics and Materials - Highlight Mon-Hierarchical Items in Layout
Dielectrics. IMaterials Wiew Al _| Highlight # tems Highlighted 0

Cancel

Help
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29

30

Click on the OK button to close the Substrate File Setup dialog box.

This compl etes setting up the substrate. Next, we will set up the ports.

Y ou need to specify the parametersfor the portsto be used in Sonnet. Y ou define
the Sonnet ports by adding Virtuoso pins to your SonnetEM view which are
converted to Sonnet ports. All pin types, with the exception of symbolic, may be
used in Virtuoso. Pins can be converted to standard ports, co-calibrated ports,
autogrounded ports, via ports or internal ports when using the Accurate solver.
The Fast solver supports only standard ports.

For this tutorial, you your pinswill be converted to standard ports. For a
discussion of the other port types, please see " Setup ports.,” page 12 in the Blink
User’'s Guide.

Y ou may wish to zoom in on the feed lines of the inductor before adding the pins.
To define the ports for your design, do the following:

In the Layers pane on theleft side of the layout window, select the* M etal6”
layer whose purposeisset to“pin.”

Y ou want to draw the pin on the same drawing layer where you wish to attach the
Sonnet port to the metal trace. The metal traces for the inductor are drawn on
“Metal6” so we also want to place the pins on Metal 6.

| Lawer [Furpe | W] 5|
(W vicou.. PG

Select this layer in the

/ Layers pane.

=

T

i

ra

=]

E
Kk KK kKiKiKKIK
Kkl K KKK KKK

Metalé  pin

SMA ppath
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31

32

33

34

Click on the Add Pins button in the Ports section of the Cadence Virtuoso
Interface.

Ports
Add Pins

button \5\ &dd Pins...

Forts...

The Create Shape Pin dialog box appears on your display.
Enter “P1 P2 P3” in the Terminal Namestext entry box.
These namesidentify the pins. Y ou may enter any character string for theterminal

names. We are using P1, P2 and P3 since these pins are going to be converted to
Port 1, Port 2, and Port 3 in the translated Sonnet project.

#¢ Create Shape Pin @
Cannectivity & strong o weak

Terminal Mames Pl P2 B3 Physical Only

— Keep First Narme ¥Piich D | YPich 0

_ Display Terminal Mame MDispIay Terminal Mame Option...J

_ Create as ROD Ohject

Mame rectl
kode & rectangle o dot o polygon o circle o auto pin
¥ Type < input  output & inputOutput o switch

o jumper _ unused _ tristate
Snap Made orthogonal g
Access Direction  w Top o Bottom & Left & Right

& any _ Mone

m _Cancel _Help
If it isnot already selected, click on the “rectangle’ radio button for Mode.

For the best trandl ation of pinsinto the Sonnet environment, we recommend using
a shape pin of the type “rectangle.”

Select the “ Display Terminal Name” checkbox.

Displaying the terminal name in the layout window is optional. For the tutorial,
we will display the terminal name. Selecting this checkbox allows you to also
place alabel on the pin when you are adding it in the layout window.
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35 Click on the“ Display Terminal Name Option” button in the Create Shape

Pin dialog box.

Thisopensthe Terminal Name Display dia og box which allowsyou to control the
appearance of the terminal name in the layout window.

36 Click onthelLayer drop list in the Terminal Name Display dialog box and

select the“ Metal6 pin.”

This ensures that 1abel appears on the same drawing layer as the pin.

37 Enter “20” in the Height text entry box.

This ensures that the label is large enough to see in the layout window.

}@ Terminal Name Display

]

Height 20
Font stick [~ |
Text Options « Drafting

_ Owerhar

Metalt |pin '

Lager o Bt fein]

— Pin Layer
Justification centerCenter n

I . il .
] Bk Rotate | yil ¥ Sideways . =1 Upside Down
m _Cancel | Help
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38 Click on the OK button to close the dialog box and apply the changes.

The Create Shape Pin dialog box should appear similar to the one shown below.

}Q{ Create Shape Pin 3
Cannectivity & strong o weak
Terminal Mames Pl P2 P2 Physical Only
T e R e X Pitch 0 ¥ Pitch 0
& Display Terminal Mame _Display Terminal Mame Option...
—  Create as ROD Ohject
Mame rectl
kode & rectangle o dot o polygon o circle
¥ Type < input  output & inputOutput o switch
o jumper _ unused _ tristate
Snap Mode orthoganal n
Access Direction  w Top o Bottom & Left & Right
& any _ Mone
m _Cancel | Help

39 Inthelayout window, click on the lower left hand corner of the trace on the

left and drag to form arectangle that overlapsthe bottom edge of thetrace.

The pin should be placed across the edge of the metal trace to which you wish the
Sonnet port attached. It is not necessary to be overly precisein placing your pin;
during thetranglation, the center point of the pinis snapped to the closest available

edge of a polygon.

When you complete adding the pin, the label appears.

Added “pin”’
rectangle

49
Rev 16.52



Getting Started with Blink

40 Click in thelayout window where you wish to place the label.

Y our circuit should appear similar to the picture below.

P1 pin

41 Insimilar fashion, add another pin to thetrace on theright.

Y our circuit should now appear similar to this:

P2 pin
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42 Insimilar fashion, add another pin tothetracefor the centertap at thetop of
the inductor.

Your circuit should now appear similar to this:

P3 pin
43 Inthe Sonnet Cadence Virtuoso | nterface window, click on the“ Ports’
button.
The Ports dialog box appears on your display.
Sonnet standgrd ports
¢ Ports - Sonnet Cadence Virtuoso Interface @
Sonnet Porls
s Edit... o
SonPorts | RealPorTermination
Lt Real=50
inpuiCuiput Real=30
3 P3 inpuiCiutput Metals Real=50
I3 Cancel || Refresh | Default || Help
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45

Asyou can see, the Cadence pins were automatically mapped to Sonnet standard
ports since the Fast solver is selected. When you switch to the Accurate solver,
later inthetutorial, these ports are converted to standard box-wall ports since they
were placed on the bounding box of the circuit.

Click on the Cancel button to close the Ports dialog box.
Since no changes were made in this dialog box, you may use the Cancel button to

close it, ensuring that nothing was changed.

Click on the SonnetEM layout window to select it, then pressthe ESC key to
exit “Create Pin” mode.

The appearance of the cursor changes.

This completes setting up the ports. Next, we will save the changes we have made
thus far in the tutorial using the Save State command.

Save State
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Once you have completed the setup of your Sonnet simulation environment, you
may wish to save all these settingsfor use with thisor other SonnetEM views. Y ou
may use the Save State command to save all of the settingsin the Sonnet Cadence
Virtuoso Interface so that you may load them later.
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46 Select Session = Save State from the main menu of the Sonnet Cadence
Virtuoso I nterface.

Save As

State Name _ |

text entry
box

47 Enter “tutorial_setup” in the Save As Sate Name text entry box.

The Save State dialog appears on your display.

}@ Save State -- Sonnet Cadence Virtuoso Interface

Directory Options

Existing States

Cellview Options

Save State Option & Directory _ Cellview

State Save Directory  fdisku/usr/leslie/Sonnet/. sonnet_states

mstatﬂ

Select all

Clear all

Library sonexp_gpodkl &0
Cell oct diff centertap states
State Mame sonnet Fast pause
Description
Hone
Ry
QLTS
What to Save
# Froject Options # Subsectioning Options » Freguencies
# Translation Options » ABS Options ~ Forts
» Model Options » Substrate File __ Directories
» Simulation Program Options » Analysis Box Sonnet Mame

L4

Solver Options

m Cancel | Apply Help

Thisidentifiesthis save state as containing the setup you have accomplished so far

in

the tutorial.
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The checkboxesin the What to Save section of the dialog box allow you to control
what properties you wish to include in the save state. We will save all of the
properties to ensure that we save both changes made so far in the tutorial and
settings applied from the preset. The dialog box should appear similar to that

shown below:
¢ Save State -- Sonnet Cadence Virtuoso Interface ﬁ
Save State Option & Directory o Cellview

Directory Options

State Save Directory  fdisku/usr/leslie/Sonnet/. sonnet_states

Save As State Mame  tutorial setup|

Existing States

Cellview Options

Library ‘sonexp_gpdk180
Cell oct diff centertap states
State Mame sonnet Fast pause
Description
Hone el
R
11 |
What to Save
# Froject Options # Subsectioning Options » Freguencies
# Translation Options » ABS Options ~ Forts
» Model Options » Substrate File __ Directories
» Simulation Program Options » Analysis Box _ Sonnet Mame
Select Al Clear Al | e G

m Cancel | Apply Help
48 Click on the OK button to close the dialog box and save the state.

The message “ State ‘tutorial_setup’ saved successfully” appears at the bottom of
the Interface window. If you later wish to load these setting, you would use the
Sate = Load Sate command.
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This compl etes the setup items that are common to both the Fast and Accurate
solvers. If you wish to perform the tutoria for only the Accurate solver, please
continue at "Analysis Box Setup for Accurate Solver" on page 64. If you wish to
perform the analysis using both solvers, or only the Fast solver, continue below.

(j Fast Solver Analysis Options

Analysis options allow you to specify run options for the Fast solver. Y ou may
also change the Sonnet project name if you wish. The present settings for the
analysis options are correct for the tutorial, so no action needs to be taken. For
more information about Fast solver analysis options, please click on the Help
button in the Fast Solver Options dialog box.

Please note that current density datais only calculated for the discrete data points
at which afull analysisis performed, not for data output from the cal culated
polynomial curve fit.

¥ Fast Solver Simulation

49

When you run asimulation, your circuit istranslated into a Sonnet project and the
Sonnet solver you have chosen is evoked.

To analyze your circuit, do the following:

Click on the Simulate button in the Sonnet Cadence Virtuoso | nterface.

If your circuit needs to be translated before analysis, a query window appears on
your display. If this happens, click on the Y es button to continue.

Another query box may appear, warning you that all existing dataand modelswill

be deleted if you continue. Y our cell view is always translated before performing
asimulation using the Fast solver, so the data and models are del eted.

}@ Sonnet Question [iE-J

This action will clean existing data and models.

P
\'.) Do you wish to continue?

b Mo | Help
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50 Click onthe*“Yes’ button in the query window to trandslate your circuit and
begin the simulation.

The simulation islaunched. Note that the “ Simulate” button has been changed to
“Abort Simulation.” If you wish to stop the simulation, you would click on this
button. Progress updates are displayed at the bottom of the Cadence Virtuoso
Interface main window and in the CIW window.

Abort Simulation Wiew Response Estimate femory, iew Subsections
= Frequency: 408667 GHz ... Finished building matrix Blink
Simulation is 14% complete. WSDNN‘E..
1] \
Abort Simulation Simulation
button Status
Updates

The simulation may take several minutes, depending on the speed of your
computer. Once the simulation is complete, the Cadence Virtuoso Interface
displays messages which indicate the progress of model creation. When that is
done the message “ The Inductor Model was created” is displayed.

ViView Results in Sonnet

Y ou may examine the results of your simulation in Sonnet’ s response viewer. In
this section of thetutorial, we will plot the differential inductance and differential
Q by using equations. Y ou will aso learn how to add a marker to your plot. The
equations we will use allow you to look at the results differentially.
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51 Click on the View Response button at the bottom of the Sonnet Cadence
Virtuoso main window.

Sonnet’s response viewer appears on your display showing DB[S11]. Thisisthe
factory default curve group displayed thefirst time the response viewer is opened
for aproject. Y ou may also select Results = View Response from the main menu
of the Sonnet Cadence Virtuoso Interface window to open the response viewer.

3¢ Sonnet Response Viewer - sonexp_gpdkl80_ind4_oct_diff_centertap_states_Sonn... EI@
File  View Output Graph Curve w Help |
=3 & o |
UEEHe Jues v@
Cartesian Plot Equation
_ -4
20 =50.0 M Menu
Left Axis a
sonexp_gpdk180_ind4_oct ¢ g
DB[511] - n
i
Right Axis t
[empty] u
d
e
dB
(dB) -1
] 5 10 15 20 25 30
Sonnet Software Inc.
Frequency (GHz)
| Click mouse to readout data values | | Polnter|

52 Select Equation = Add Equation Curve from theresponse viewer main
menu.

The Add Equation Curve dialog box appears on your display.

¢ Aded Equation Curve === Equation
[rEquation » drop list
Inductancel (nH) ﬂ Equation Detalls... I
Effective Inductance (nH) of a serles RL netwark.
Arguments _Eat. |
argl = sonexp_gpdk180_indd_oct_diff_centertap_states_SonnetEM.son: Y11 -
J= ]
Equation Body
L.0E9 * Imag{ 1 fargl )/ { TWO_P1 * FREQ ) j
v
| =] | 1=
| Apply settings to all equation curves on this axis CU rve Label
text entry box
4 Left
Axls e Curve Label l sonexp_gpdk180_Indd_oct_diff_centert
OK Cancel Help
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53 Select “ Center-Tapped L Diff (nH)” from the equation drop list.

The dialog box is updated and now displays the equation for the differential
inductance.

54 Enter “Tutorial Inductance” in the Curve Label text entry box.

The automatically generated label in this caseis quite long, so using the shorter
label makes the plot easier to understand. The dialog box should now appear
similar to that shown below.

%¢ Add Equation Curve =
~Equation |
| Center-Tapped LDIfT {nH) ﬂ Equation Details... I

Differential Inductance In nH for center-tapped Inductor.

Arguments QE"":“‘

Y11 = sonexp_gpdk180_indd_oct_diff_centertap_states_SonnetEM.son: Y11

12 = sonexp_apdk180_indd_oct_diff_centertap_states_SonnetEM.son: Y12 ,_
= 1
Equation Body
LOES * Imag({Y13* ¥13 + 2.0 * Y13 = Y23 + Y23 % ¥23- v11* ¥33- 2.0 * v12 * v33 - vz [
Y13+ Y11 * Y23+ Y23 - Y11 * Y22 * ¥33)) / (TWO_P1 * FREQ) J
il
| =] | 1=

| Apply settings to all equation curves on this axis

A Left
AR S Reit Curve Label | Tutorlal Inductance]
ok | Cancel Help.

55 Click on the OK button to close the dialog box and add the curveto your
plot.
Because a curve of DB[S11] already appears on the left axis of the plot, a query
box warning you that the DB[S11] curve will be deleted may appear on your
display.

}Q{ emgraph @

Defining an equation curve for this axis will cause

the existing data curve(s) to be removed.

_| Don't show me this again

OK | Cancel

56 Click OK inthequery box.

The curveis displayed on the left axis of your plot. Now we will add the
differential Q to the right axis of the plot.
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57

58

59
60

Select Equation = Add Equation Curve from the response viewer main
menu.

The Add Equation Curve dialog box appears again on your display.

Select “ Center-Tapped Q Diff” from the equation drop list.

The dialog box is updated and now displays the equation for the differential
inductance.

Enter “Tutorial Q Factor” in the Curve Level text entry box.

Click on the“ Right” axisradio button.

Thiswill add the equation curve to the right axis of your plot. The dialog box
should now appear similar to that shown below.

3¢ Add Equation Curve =

rEquation

| Center-Tapped QDI ﬂ Equation Detalls... I
Differentlal Q factor for center-tapped Inductor.

Arguments Edit...

711 = sonexp_gpdk180_indd_oct_diff_centertap_stat nnetEM.son: Y11
12 = sonexp_apdk180_indd_oct_diff_centertap_states_SonnetEM.son: Y12 ,_
= 1

Equaticn Body

magiimagl(Yl3 * Y13 + 2,0 % Y134 Y23 + Y23 * Y23 - Y11 % ¥33- 2,04 Y12+ ¥33-v22*
+ Y11 * Y23 % Y23 - Y11 * Y22 * Y33)) /real({Y13 * Y13 + 2.0 * Y13 * Y23 + Y23 * Y23 - Y!
Y1Z Y134 Y23 4 Y224 Y134 Y13+ Y11 * Y23 % Y23 - Y11 * Y22 * Y33)))

[ — |

| =] | 1=

— _ e Right Axis
Apply settings to all equation curves on this axis .
radio button
 Left
AXIS A Rignt Curve Label | Tutarial @ Facto]
OK Cancel Help
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61 Click onthe OK button to closethe dialog box and add the equation curveto
your plot.

Theplot is updated and now displaysthe Differential Q Factor ontheright axisas
shown below.

3¢ Sonnet Response Viewer - sonexp_gpdkl80_ind4_oct_diff_centertap_states_Sonn... EI@
File Eiew' Graph ’Eur\re Equation  Project Help |
TR Qe U@
Graph NN <«
menu Cartesian Plot
Z0 = 50.0 15
o] G
Left Axis T T
Center-Tapped LDiff (nH)
Tutorial Inductance —J—
Q
Right Axis
Center-Tapped D
i
f
. f
Maximum _~"]
] 5 10 15 20 25 30
Q faCtor Sonnet Software Inc.
Frequency (GHz)
|Cllck mouse to readout data values ||POInter|

In the plot legend shown below, you can see that the Tutorial Q factor curveis
displayed in your plot using a magenta line and sgquare data point symbol,

Cartesian Plot
Z0 =50.0

Left Axis
Center-Tapped LDiff (nH)

Tutorial Inductance —J— .
Tutorial Q Factor curve

Right Axis
Center-Tapped QDIff O
Tutorial Q Factor —[F=
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'iAdding a Marker

Sonnet’ s response viewer allows you to place a marker to label important data
pointsinyour plot. In this section, you will add a marker to identify the maximum
Q factor and the frequency at which it occurs.

62 Select Graph = Marker = Add = Data Marker from the main menu of the
response viewer.

The appearance of your cursor changes: W@

@ TIP

Note that when you are over a data point in your plot, the box that is part of the
cursor appearsin reverse video (black with awhite“A.")

63 Click on the maximum value of the Q factor in your plot.

When you sel ect the data point, alabel M1 appearsaswell asaanother |abel which
displaysthe value of the data point and the frequency at which it occurs. Note that
once you add the marker, you may drag the data display box to any location on
your plot. The maximum Q whose valueis 21.68 occurs at 6.578 GHz.

3¢ Sonnet Response Viewer - sonexp_gpdkl80_ind4_oct_diff_centertap_states_Sonn... EI@
File  VWiew Output Graph Curve Eguation Project Help |
E Ol Ve .
UEEHe Jues v@
Cartesian Plot
Z0 = 50.0 15 . 25
m1:6.578 GHz
Data Marker - c
Left Axis 10 L 21.68
T 20 T
Center-Tapped LDIff (nH) 1
Tutorial Inductance —>— | %
15
Q
Right Axis D 0
Center-Tapped QDiff [ I 10 D
f .
Tutorial Q Factor —{— . 5 i
ml: 6.578 GHz 5 f
21.68 10
(nH) f
-15 0
0 5 10 15 20 25 30
Sonnet Software Inc.
Frequency (GHz)
Data Marker m1: 6.578333GHz, Tutorial Q Factor: 21.67589 | Pointer |
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NOTE:

64

If you are not sure if you have selected the maximum value, you may
right click on the data marker and select “Go to Max’ from the pop-
up menu which appears.

Select File = Exit from the main menu of the response viewer.
The response viewer window is closed.

Once you have completed your analysis, if you wish to continue the tutorial by
running the simulation using the Accurate solver, continue below. If you do not
wish to run a simulation with the Accurate solver, then continue the tutorial at
“View Current Density Data,” page 78.

(©°selecting the Accurate Solver, em
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For the next section of the tutorial, you will perform an analysis using the
Accurate solver, em. Em performs electromagnetic analysis for arbitrary 3-D
planar geometries, maintaining full accuracy at all frequencies. The Accurate
solver isa“full-wave” solver which takesinto account all possible coupling
mechanisms.This is atime-tested engine whose results are highly accurate,
athough it will typically require more processing time and memory than the Fast
solver. This solver should be used when accuracy in your resultsis critical, such
aswhen you are finalizing a design.

Theanalysisis performed in ashielded enclosure, asix-sided metal box, and uses
afixed grid based on acell sizewhich formsthe basisfor the rectangular meshing.
Y ou will be changing the cell size used for this tutorial.
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65 Select “Accurate’ from the Solver drop list in the Cadence Virtuoso
Interface.

Solver m Sonnet Cadence Virtuoso Interface EIEI&J
drop list

‘Wp Fregquencies Tools  Analysis Results Models Froperties Help

Design Setup Options
Library

sonexp_gpdk180 Salver Accurate n

cadence

Cell indl_oct diff hasic Substrate File  sonexp_gpdk180. matl
Wiew Sorine tEM Sonnet File ndl_oct_diff hasic_SonnetEM. son
COntions... Substrate... Analusis Box.. Sonnet Ports...

A query window appears on your display. Since you are switching solvers, the
analysis data and models contained in your Sonnet project are out of sync, since
the results were created using the Fast solver.

¢ Sonnet Question @

The last translated state used the "Fast" solver.
Changing solver to "Accurate” will cause existing data
\G’I) and models to be out of sync until you simulate.

Would you like to continue?

Yes Mo Cancel Help
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Analysis
Box
section

66 Click onthe"“Yes’ button in the query box.

The appearance of the Cadence Virtuoso Interface main window is updated. The
Solver droplist displays” Accurate” and the M aximum M esh size section has been
replaced with an Analysis Box section.

Sonnet Cadence Virtuoso Interface -- Blink EI@
Session Setup Tools  Analysis Results Models Help cadence
Design Setup Options
Library  sonexp_gpdk180 Solver Accurate n
Cell 1iff centertap_states Substrate File  sonexp_gpdk180. matl Browse...
Wiey SonnetEM Sonnet File 14 _oct_diff centertap states_SornetEM. son
Analysis Box Frequencies
A i i Start Stop
X Cell Size Y Cell Size Adaptive 0.1 GHE 0 GHE
1 um 1 um | | Sweep
Freq. List GHz
- Show Box y (1.0,2.5,30 .
Options... I Ve B [Panii kdare...
Models Poris Analysis
¥ Touchstone S-Parameters -
& Eroadband Spice kodel add Pins... ST
_ N-Coupled Line Model N B
 Inductor Maodel Substrate
& Center Tapped _ Untapped Forts... : ;
- ~ Edit Substrate File...
Options... - g
Simulate Wiew Response Estimate hemory Wiew Subsections
= Sonnet properties from cell view were [oaded successfully blink

by SONNET"

(©° Analysis Box Setup for Accurate Solver
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Blink’s Accurate solver, em, performs the analysisin a six-sided metal box. The
sides of the metal box are aways lossless, but you may define the top and bottom
covers as lossy metal. In order to prevent coupling with the box walls, we set a
margin to increase the box size. The margin is also used to set the reference plane
lengths for any ports. Blink’s Accurate solver has an automatic de-embedding
capability. When invoked, the solver removesthe port discontinuity and adesired
length of transmission line. Thereference planesinstruct the Accurate solver asto
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®‘Cell Size

67

the desired length of the transmission line to be removed. One reference plane
length per box side may be specified but a single reference plane can be used for
multiple parallel lines on the same box side.

For adiscussion of the analysis box, please see "Accurate Solver" on page 20.

Y ou may also control the resolution of the meshing used by the Accurate solver
for your analysis by setting the cell size. The smaller the cell size in Sonnet, the
finer the resolution and more accurate the results. However, there isatrade off in
that smaller cell sizes increase the amount of memory and processing time for
your analysis.

The Accurate solver subsectioning is based on a uniform grid made up of cells.
Oneor morecellsare automati cally combined together to create subsections. Cells
may be square or rectangular (any aspect ratio), but must be the same over your
entire circuit. Your cell size should be set to the largest size that still provides a
sufficiently accurate answer.

The conductor width of the inductor used in thistutorial is 10 microns and the
spacing is 10 microns. Setting your cell sizeto 2 micronsprovidesfivecellsacross
the inductor width which is reasonable for this circuit.

To set the cell size, do the following:

Enter avalueof “2" inthe X Cell Sizeand Y Cell Sizetext entry boxesin the
Analysis Box section of the Cadence Virtuoso | nterface main window.

This setsyour cell sizeto 2 X 2 microns. In this case, we are using a square cell
but note that acell may also be arectangle; the values do not need to be the same.

Analysis Box

X Cell Size \ ¥ Cell Size ¥ Cell Size 4”/
z um 2|

Showe Box

Y Cell Size

Options...
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@‘ Setting the Box Size using Margins

Adding a margin moves the box wall out that distance from the bounding box of
the geometry being translated. A feedline from the Virtuoso pin (Sonnet port) is
added to the circuit and areference planeis set for the length of the feedline.

For most devices, agood rule of thumb isto set the box size to three times the
devicecircuit size. Since theinductor isin the center with amargin on either side,
setting the margin to the width of the inductor provides the proper box size.
Selecting the preset for an inductor set all of your margins to 100% of the circuit
size, so the margin settings do not need to be changed. If you had needed to change
them, you would have clicked on the Options button in the Analysis Box section
to open the Analysis Box Options dialog box. For more information, click on the
Help button in the Analysis Box Options dialog box.

@‘ Accurate Solver Analysis Options

Fill Type
droplist

66
Rev 16.52

Analysisoptionsallow you to specify various advanced run options. To set therun
options, do the following:

68 Click on the Optionsbutton in the Analysis section of the Sonnet Cadence

Virtuoso | nterface window.

The Analysis Options dialog appears on your display.

Compute Currents Q-factor Accuracy
}@ Analysis Options -- Sonnet Cadence Virtuoso Int}l‘s&e [iz-,l
Simulation Program \iject Options
» Auto-Detect Program
_ Compute Currents
Local | Progress Bar » C-Factor Accuracy
Rermote Cafifigure... Advanced...
Subsectioning Options Translation Options (Virtuoso to Sonnet)
\Default Metal Fill Type  Default Via Fill Type | Sl Sagh s
» Simplify Via Arrays
Canfarmal n Werices n M.ﬁ.dvanced..;
Adaptive 5 Setti
Analysis Speed/tdemory Control aplive sweep setlings
Fine/Edge Meshing n T M.ﬁ.dvanced..;
m _Cancel  Defaults | Apply  Summary..  Help
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69

70

Conformal meshing is more efficient when analyzing curved or diagonal metal
with the Accurate solver. Since thisis an octagonal spiral, conformal mesh
provides afaster, more accurate analysis. This option was aready selected by the
Inductor preset. For a detailed discussion of conformal meshing, please see
Chapter 10, “Conformal Mesh” in the Native Environment User’s Guide.

Click on the* Compute Currents’ checkbox in the Options dialog box.

Current density dataiis calculated for your circuit when the Compute Currents
option is enabled. Please note that for an ABS sweep, current density datais only
calculated for the discrete data points, not for the adaptive data. Calculating the
current density data does increase analysis time, so only select this option if you
need to view the current density data.

The“ Q-factor Accuracy” project option was also selected by the Inductor preset.
Selecting this checkbox increases the accuracy of the Q-factor when ABSis used.
Normally ABS uses S-parameters to determine convergence. When thisoptionis
used, ABS uses both the S-parameters and Q-factor for convergence criteria.

Click on the OK button in the Analysis Optionsdialog box to close the dialog
box and apply the changes.

This completes the set up of analysis options.

Pre-Analysis Checks

Once you have completed the setup of your Sonnet environment and specified
your analysis frequencies, there are some easy sanity checks you can run to gain
confidence that your circuit is correct and that the analysiswill runin an
acceptable amount of time.

@‘Estimate Memory

71

The Accurate solver, em, allowsyou to subsection your circuit without running an
analysis to get an estimate of memory use.

To estimate memory, select Analysis = Estimate Memory from the main
menu in the Cadence Virtuoso I nterface window.

Y ou may also estimate memory by clicking on the “Estimate Memory” button in
the Cadence Virtuoso Interface main window.
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72 1f aquery window appearsasking if you wish to translate the circuit, click
on yes.

A simple status popup appears to indicate that the circuit is being subsectioned.

}Q{ Create Subsections -- Sonnet Cadence Virtu... @

Subsectioning Circuit...

[ Cose JUETS

When the subsectioning is complete, the memory use estimate and the
subsectioning information, listed by level and total amounts, is displayed.

}@ Estimate Memory Results -- Sonnet Cadence Virtuoso Interface @

Estimate bemory Summary View Subsections...

Estimated memory: 192 ME
Subsection total: 4,760
Conformal mesh cells: 89, 382

1111 ]

Subsections by lewvel and type:

Level 2: View Subsections

Staircase: asl button

Conformal: a7
Level 3:

Staircase: a8y

Conformal: 1,122

Via: 149 -
Tewerl 4- (¥
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74

75

3D View

Click on the View Subsections button in the Estimate Memory Results
window.

Sonnet’ s subsection viewer appears on your display. Note that since the default
metal fill typewas conformal, the majority of the subsectioningisgreenindicating
Conformal Mesh.

¢ Sonnet Subsection Viewer - sonexp_gpdklB80_indd_oct_diff_centertap_states_SonnetEM.son (5. EI@

File Wiew Plot Animation Help |

3 e -

'—H’f—]@d\_{?ﬁt}gg3 j MNone ﬂ
Mesh Type Subsections: 1658 of 4760 =l [
Standard
Conformal

I~ i

|Cllck or drag mouse to readout data values || 1.0x | | Polnter|

Select File = Exit from the main menu of the Sonnet Subsection Viewer to
close the window.

The Subsection Viewer is closed.

Click on the Close button in the Estimate Memory Results window.

The Estimate Memory Results window is closed.

Y ou may open your circuit to a3D view in the native environment project editor,
which allows you to visually inspect if your drawing layers and vias are mapped
correctly.

To seethe 3D view of your circuit, do the following:
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76 Select Tools = Project Viewer/Editor = View 3D from the main menu of the
Sonnet Cadence Virtuoso I nterface window.

If aquery window appears asking if you wish to translate the cell view, click on
yes. The Sonnet project viewer is opened on your display with the 3D view open,
as shown below. If any problems were noticed, you would need to go back and
edit the mapping in the Substrate File Setup dialog box.

3¢ Sonnet Project Editor - sonexp_gpdkl80_ind4_oct_diff_centertap_states_SonnetEM.son (R... EI@

File  VWiew Circuit Anzlysis  Project  Help

JUE DIOQIXNe <> Z 1B v

The 2D view of your circuit is aso displayed.
77 Select File = Exit from the main menu of the Sonnet project viewer.

The project viewer is closed.

Connectivity Checker

Blink has atool, the Connectivity Checker, available in the project viewer which
allowsyou to visualy check for opens or shortsin your circuit. Y ou may invoke
thetool directly from the Sonnet Cadence Virtuoso Interface window. Thistool is
especialy useful after translating to make sure that the metal placement has not
created any opens or shorts.
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79

80

81

82

Select Tools = Check Connectivity from the main menu of the Sonnet
Cadence Virtuoso I nterface window.

Sonnet’s project viewer appears on your display with the Connectivity Checker
on.

If Level 3isnot already displayed, select “3” from the Level drop list in the

Sonnet tool bar.
LR

Level drop list

Since most of the circuit is on Sonnet metal level 3, you need to view that level.
Click on any metal in the circuit.

The polygon you select is highlighted in red, aswell as any metal it iselectrically
connected to. In our case, all of the metal in the circuit should be highlighted. If

some part of the circuit was not highlighted thiswould indicate there was an open.
3]

3

Ny

)

Click on a polygon to check ivity, Press Esc to exit

1Hz]

Pressthe Escape key to exit the Connectivity Checker.
The view is updated to show the 2D view.

Select File = Exit from the main menu of the Sonnet project viewer.
The project viewer is closed.

Now that setup is complete and you have checked your translated circuit, you are
ready to run the simulation.
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(©"°Accurate Solver Simulation

83

Simulation

Status —p»

Updates

When you run asimulation, your circuit istranslated into a Sonnet project and the
Sonnet solver you have chosen is evoked.

For an ABS sweep, the Accurate solver analyzes the circuit at the beginning and
end frequencies. Using an iterative process, the solver then analyzes at other
discrete frequencies and determines arational polynomial fit to the S-parameter
datawithin the frequency band. Once arational polynomial fit isachieved with an
acceptable error, the frequency response across the specified bandwidth is
calculated.

The output data consists of the discrete data points, frequencies at which the solver
performs afull electromagnetic analysis, and the adaptive data, which is data
calculated using the rational polynomial.

To analyze your circuit, do the following:

Click on the Simulate button in the main window of the Sonnet Cadence
Virtuoso | nterface.

If your circuit needsto be translated before analysis, a query window appears on
your display. Click on the “Yes’ button in the query window to translate your
circuit before performing the simulation.

The simulation islaunched. Updates of the simulation appear in the bottom of the
Sonnet Cadence Virtuoso Interface window and the CIW, as shown below.

Abort Simulation Wiew Response Estimate femory,

e J

= B GHZ &nalyzing primary ... Loading matri< (step 2 of 15)
Simulation is 27% complete.

After the simulation is complete, continue the tutorial.

View Results in Sonnet
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Y ou may examine the results of your simulation in the native environment
response viewer. In this section of the tutorial, we will plot the differential
inductance and differential Q by using equations. Y ou will also learn how to add
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amarker to your plot. Note that there are al so equations available to plot the
single-ended inductance and Q factor of your circuit if you wished to see those
values. The equations we will use alow you to look at the results differentially.

If you have performed the Fast Solver part of thetutorial, this next section will be
familiar. If you wish to skip this part of the tutorial, continue at “View Current
Density Data,” page 78.

Click on the View Response button at the bottom of the Sonnet Cadence
Virtuoso I nterface main window.

Sonnet’ s response viewer appears on your display showing DB[S11]. Thisisthe
factory default curve group displayed thefirst time the response viewer is opened
for aproject. Y ou may also select Results = View Response from the main menu
of the Sonnet Cadence Virtuoso | nterface window to invoke the response viewer.

¢ Sonnet Response Viewer - sonexp_gpdk180_ind4_oct_diff_centertap_states_So... l =NR iz-]
File  View Output Graph Curve ( Eguation )Project Help

=3 & o |
UEEHe Jues v@

Cartesian Plot -
20— 50.0 “ {_Equation
- M Menu

Left Axis a -3
sonexp_gpdk180_ind4_oct ¢ 9 &
DB[S11] - "
[
Right Axis t
[empty] u B
d -9
e
-10
dB
¢ ]-11
] 5 10 15 20 25 30
Sonnet Software Inc.
Frequency (GHz)
Click mouse to readout data values | | Polnter|
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85 Select Equation = Add Equation Curve from theresponse viewer main
menu.

The Add Equation Curve dialog box appears on your display.

¢ Aded Equation Curve === Equation
[rEquation & drop list
Inductancel (nH) ﬂ Equation Detalls... I
Effective Inductance (nH) of a serles RL netwark.
Arguments _Eat. |
argl = sonexp_gpdk180_indd_oct_diff_centertap_states_SonnetEM.son: ¥11 -
J= ]
Equation Body
L.0E9 * Imag{ 1 fargl )/ { TWO_P1 * FREQ ) j
v
= i |
| Apply settings to all equation curves on this axis CU rve Label
text entry box
4 Left
Axls e Curve Label l sonexp_gpdk180_Indd_oct_diff_centert
Cancel Help

86 Select “Center-Tapped LDiff (nH)” from the equation drop list.
The dialog box is updated and now displays the equation for the differential
inductance.

87 Enter “Tutorial Inductance’ in the Curve Level text entry box.

The automatically generated label in this case is quite long, so using the shorter
label makes the plot easier to understand. The dialog box should now appear
similar to that shown below.

S Add Equation Curve =

rEquation
|center—Tappe¢J LDIfF {nH) ﬂ Equation Detalls... I

Differential Inductance In nH for center-tapped Inductor.

Arguments Edit...

Y11 = sonexp_gpdk180_indd_oct_diff_centertap_st netEM.son: Y11 j
12 = sonexp_apdk180_indd_oct_diff_centertap_states_SonnetEM.son: Y12 i
= 1

Equaticn Body

1.0E9 * Imagl{¥13 * Y13 + 2.0 * Y13 * Y23 + Y23 * Y23 - Y11 * Y33 - 2.0 * Y12 * Y33 - Y2 |3,

Y13+ Y11+ ¥23+ Y23 - Y11+ Y22+ ¥33)) / (TWO_PI * FREQ) J
v

=) i 1=

| Apply settings to all equation curves on this axis

4 Left
S et Curve Label | Tutorlal Inductance]

| OK Cancel Help

74
Rev 16.52



Chapter 5 Blink Tutorial

88 Click on the OK button to close the dialog box and the curveto your plot.
Because a curve of DB[S11} aready appears on the |eft axis of the plot, a query
box warning you that the DB[S11] curve will be deleted if you proceed may
appear on your display.

}Q{ emgraph @

Defining an equation curve for this axis will cause

the existing data curve(s) to be removed.

_| Don't show me this again

OK | Cancel

89 Click OK inthequery box.

The curve is displayed on the left axis of your plot.

90 Select Equation = Add Equation Curve from the response viewer main
menu.
The Add Equation Curve dialog box appears again on your display.

91 Select “Center-Tapped QDiff” from the equation drop list.

The dialog box is updated and now displays the equation for the differential
inductance.
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92 Enter “Tutorial Q Factor” in the Curve Level text entry box.
93 Click on the“Right” axisradio button.

Thiswill add the equation curve to the right axis of your plot. The dialog box
should now appear similar to that shown below.

3¢ Add Equation Curve =

rEquation

| Center-Tapped QDI ﬂ Equation Detalls... |

Differentlal Q factor for center-tapped Inductor.

Arguments Edit...

Y11 = sonexp_gpdkl80_indd_oct_diff_centertap_states SonnetEM.son: Y11 j
12 = sonexp_gpdk180_indd_oct_diff_centertap_states_SonnetEM.son: Y12 i
= 1=

Equaticn Body

magiimagi(Yl3 * Y13 + 2.0* Y134 Y23 + Y23 = Y23 - Y11 * ¥33-2.0* Y12+ ¥Y33-¥22+
+ Y11 * Y23 *¥23 - Y11 * Y22 * ¥Y33)) freal({Y13+ Y13 + 2.0+ Y13 * Y23 + Y23+ Y23 - ¥
YLZ* Y13+ Y23 + Y22* Y13 Y13+ YLL * Y23 * Y23 - Y11 * Y22 * Y33)))

[ — |

=) i

Right Axis
radio button

| Apply settings to all equation curves on this axis

o Left
AXS o pighe Curve Label | Tutarial @ Facto]

| OK Cancel Help
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94 Click on the OK button to closethe dialog box and add the equation curveto

your plot.

Theplot is updated and now displaysthe Differential Q Factor ontheright axisas

shown below.

¢ Sonnet Response Viewer - sonexp_gpdk180_ind4_oct_diff_centertap_states_So... l =NR iz-]
File  View O Graph ) Curve Eguation Project  Help
Graph/-ﬁ\}ﬂua’! JRL e 4@
menu Cartesian Plot
Z0 = 50.0 15 25
o] G
Left Axis . T 10 0 T
Center-Tapped LDiff (nH)
Tutorial Inductance —2— 7 .
Right Axis D 0 Q
Center-Tapped i 10 D
Tutorial @ Factor {1 I & i
-10 5 f
Maximum 7| o s . f
Q factor somotshey s 10 1B 225
Frequency (GHz)
| Click mouse to readout data values | | Polnter|

Adding a Marker

Sonnet’ s response viewer allows you to place a marker to label important data
pointsinyour plot. In this section, you will add a marker to identify the maximum

Q factor and the frequency at which it occurs.

95 Select Graph = Marker = Add = Data Marker from the main menu of the

Ak

response viewer.

The appearance of your cursor changes: W@

TIP

Note that when you are over a data point in your plot, the box that is part of the

cursor appearsin reverse video (black with awhite“A.")
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96 Click on the maximum value of the Q factor in your plot.

When you sel ect the data point, alabel M1 appearsaswell asaanother label which
displaysthe value of the data point and the frequency at which it occurs. Note that
once you add the marker, you may drag the data display box to any location on
your plot. The maximum Q whose valueis 23.26 occurs at 6.2 GHz.

3¢ Sonnet Response Viewer - sonexp_gpdkl80_ind4_oct_diff_centertap_states_Sonn... EI@
File  VWiew Output Graph Curve Eguation Project Help |
Ee s O o . .
UEEHe Jues v@
Cartesian Plot
Z0 =50.0 15 mi:6.2 GHz 5
Data Marker = - L 2326 c
Left Axis 10 i
T 20 T
Center-Tapped LDiff (nH)
Tutorial Inductance ~C— | 5
15
Right Axis oo, Q
Center-Tapped QDiff [ ! 10 D
Tutorial Q Factor s i
f
m1l: 6.2 GHz 5 f
23.26 -10
(nH) f
-15 1]
L] 5 10 15 20 25 30
Sonnet Software Inc.
Frequency (GHz)
| Data Marker m1: 6.2GHz, Tutorial Q Factor: 23.25738 | Pointer |

@ TIP

If you are not sure if you have selected the maximum value, you may right click
on the data marker and select “Go to Max” from the pop-up menu which appears.

97 Select File = Exit from the main menu of the response viewer.

The response viewer is closed.

View Current Density Data

During the setup of the analysis for the Accurate solver, we specified that current
density data should be calculated. Current density datais calculated by default for
the Fast solver. The current density viewer can be used to view this data.
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98

Select Results = View Currents from the main menu of the Sonnet Cadence
Virtuoso | nter face window.

Sonnet’s current density viewer appears on your display showing metal level 3.
Depending on your previous settings, the stackup viewer may be displayed,
instead of the scale. If so, select View = Scale from the currently density viewer
main menu to display the scale. Note that if you are viewing Fast Solver results,
the View = Scale command is not enabled. The current density viewer allowsyou
to view the current density data at any frequency that was used in calculating the
solution by selecting the frequency from the Frequency drop list on the tool bar.
Y ou may also animate your results as a function of frequency or time. For more
information on using the current density viewer, please select Help = Sonnet
Help from the main menu of the current density viewer.

Animatiy

Menu

Help Menu
¢ Sonnet Current Density Viewer - sonexp_gpdk].BO_ind4_oclﬂ<eemer‘tap_states_SonnetEM.so... l =NACN X
File !iew/w(ﬁnimatinn) Ernjecﬂ Help )‘
T e -
La J02 et WW, oy
JXY Magnitude E 3|
Amps/Meter Level Frequency
40?. droplist droplist
356
305
254
204
153
102
50.9
0.00 =i - J
Click or drag mouse to readout data values | | 1.0x | | Polnter|
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If you have come directly here after completing the Fast Solver analysis, then the
current density viewer will appear similar to the picture below.

¢ Sonnet Current Density Viewer - sonexp_gpdk].BO_ind4_oct_diﬁ_centertap_states_Sonn...l =NRey X
File  View Plot Animation  Project  Help
S
L R es BB v WWhoes v
? X 3
TOP &
air
1]
oxBb
]
axBa i
2
Metals Metalﬁl
= Viad
ox7h
(I ‘
ax7a
5
‘m \ ” Metald
6 ]Via—i ;
ox6b
7
\ I axfia v
8
| 715 = |
|Cllck or drag mouse to readout data values || 1.0x | | Polnter|

99 When you are done examining your current density data, select File = Exit

from the main menu of the current density viewer.

The current density viewer is closed.

Using a Model
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When you specify any model, a schematic view of the model and a symbol view
for themodel are created. For all models, the symbol view isautomatically created
along with the model. Y ou use the symbol view created by the Cadence Virtuoso
Interface in your schematic so that your models can be used in the Cadence
simulation.

In order to useamodel inthe Analog Design Environment, it isrecommended that
you create a config view which references the Sonnet symbol. A config view has
been provided as part of your examplefiles. The next section of the tutorial shows
you how to set up the environment to use the Broadband Spice model created by
the simulation.

The Broadband Spice model is alumped element model based on arational
polynomial fit. In order to create a Spice model whichisvalid acrossabroad band,
the Sonnet broadband SPICE Extractor feature finds arational polynomial which
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“fits’ the S-Parameter data. This polynomial is used to generate the equivalent
lumped element circuitsin either PSpice or Spectre format. Sincethe S-
Parameters are fitted over awide frequency band, the generated models can be
used in circuit simulators for AC sweeps and transient simulations.

For a detailed discussion of the Broadband Spice model, please see “Broadband
SPICE Model,” page 337 in the Native Environment User’s Guide.

100 Select Models = Broadband Spice = Show View from the main menu of the
Sonnet Cadence Virtuoso I nterface window.

Threewindows are opened on your display: the schematic view with the scasubckt
component that referencestheinductor model raw datafile, the Symbol view with
the layout look-alike of the inductor layout, and the View Spectre Broadband
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Spice Model dialog box. The symbol-sonnet view is created by the Cadence
Virtuoso Interface as part of the model creation. This symbol can be placed in
schematics to represent the model results. The three windows are shown below.

Symbol L Reading: sonexp_gpdk180 ind4_oct_diff centertap_states symbol-sonnet | =NACE X
Launch FEile Edit Yiew Create Check Options Window [BM_PDK Help cadence

i_Li V= ICI | [FLa] - I I ';( L;.\ »
= = Basic n |=E|u @3 : ! »

Havigator 7E X -
" Default B.
Q B-

Mame el
= ind4_oct_...ap_states |_

|-

Property Editor 78 x| B
¢ View Spectre Broadband Spice Model -- Sonnet Cadence Virtuose Interface

todel Mame
sonexp_gpdkl1B0_indd oct diff centertap states SonnetEM

{fparttlamel -
tdadel File e
ilie/Sonnet/sonexp_qpdk180_indd oct diff centertap states SonnetEM scs  |u¥iewBBESpicekdodel() R: schHitousePopUpi)

| Cmd: Sel: 0

Library Symbal Wiew
sonexp_gpdkl1B0 symhol-sonnet
Cell Model View
ind4 oct diff centertap states schematic-sonnet-bhspice-spectre

iff_centertap_states schematic-sonnet-bbspic..| = | = @

Pin List in Port Mumber Order pions  Migrate ifindow 1BM_PDK  Help cadence
"p1v "pR" "P3Y

1 a v » |lkd = 3

&,

e

m _Cancel || Clase Model || _Help J'zEu [(__5‘"3” % :It\‘ -I'h -Q r]r%

[ Mavigator 78 X]

" Default B.

Q B-
Mame o

= ind4_oct_...ap_states [=

4 Scasubcosubckt) 4

1 gnd!

= 1 P1

1 o= s

| Property Editor 78 x|

Il
S N =

mouse L: schiingleSelectPt() Id: sonnettdenuiewBBSpicetodel() R: schHitousePopUpi)
e | crig: set: 0
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101 Close all three windows.

The view was opened to show the resulting model, but no action needsto be taken.

Config View

A config view uses the model symbol to refer to a specific model produced by a
Sonnet simulation. That view can then be used in running simulationsin Cadence
Virtuoso, allowing you to use your Sonnet EM resultsin your netlist simulation.
The config view also allows you to easily switch between models, if more than
one model was created in your Sonnet simulation.
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102 Select Tools = Library Manager in the CIW.

Messages

¢ Library Manager: Directory ...usr/leslie/cadence/virtuoso/oa EI@

Eile Edit Wiew Design Manager Help cadence
__ Show Categories __ Show Files

Library Cell View

sonexp_gpdklEo TEST_ind4_oct_diff_ctap caonfig

avTech View Lock
hasic _indd_oct diff_

hicmos Tl halun_oct_centertap_states A8 schamatic leslie@app
cdsDefTechLib ind1_oct_diff_basic spectre_statel

cmosl0ipe indZ_oct_diff_states

functional ind3_oct_states

gpdki4s indd_oct_diff_centertap_states

gpdk1&0 ind5_sg_states

HExamples indG_oct_diff_stacked_states

rLib ind7_aoct_diff_shield_states

sholg indG_oct_diff_centertap_shield_states

sho18hz_eszdlib ind9_oct_shield_states

50 0 ind10_sg_shield_states

< il W < il W

)

.
"N

[Lib: sonexp_gpdk180 [Free: 624.31G

103 Open the config view of thetest bench schematic, TEST_ind4_oct_diff_ctap,
that was provided as part of your examplefiles.

The Open Configuration or Top Cellview dialog box appears on your display.
There are two elements to the configuration view, the schematic and the

configuration. The dialog box defaults to opening both.

#¢ Open Configuration or Top CellView
Open for editing

Configuration "sonexp_gpdk180 TEST indd_oct_diff_ctap config”

Top Cell Wiew "sonexp_gpdkl &0 TEST_ind4_oct_diff_ctap schematic”

==l

& yes o ho

& yes o ho

m Cancel Help
e
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104 Click on the OK button to close the dialog box and open the schematic and
configuration.

The schematic is opened for the test bench and the Hierarchy Editor is opened for
the configuration.

Layout look-alike symbol
\

Launch File Edit ¥iew Create Check\Options Migrate Window [BM_PDK  Help (éden(e

Schematic L Editing: sonexp_gpdk180 TESKT_oct_diﬁ_ctap schematic Config: sonexp_gpdil80 TEST indd...| = || & |[z234]

U F 0 M@ xX\Q T, 2 ¢ R-T 7T QK » [ »
- Q- Basic JEREN G Y -

| Havigator 78 x|

" Default B.
Q B-
Mame - [T
[= TEST_ind4...diff_ctap
: 10 (ind4..._states)
2) 14 (gnd) =
2 15 {gnd)
2 16 (gnd)
2) PORTO (psin)
2) PORTY (psin)
() PORTZ (psiny
i 1 nndl i

Property Editor rdll=lib. S

Ind4_ack_dIff_sariarbap_stobes {SannotEW)

Il
S N =

mouse L: schiingleSelectPt() Id: sevietlistandRuni'seySessionT) R: schHitousePopUpi)
1729 | » | crig: set: 0
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Virtwoso® Hierarchy Editor Editing: (senexp_gpdkl8) TEST indd_oct_diff_ctap config)

olle /=

Eile Edgit Miew Pluging Help cadence
(ER=N=TIee: [=F0e /
[ Top cen 2.8/ [_Global Bindings |

Lirang:  sonexp_gpdkl 50 Library List: sonexp_gpdkl80
Cel.  TEST_indd_oct_diff_ctap L viewlist specte L.
view: schemalle ]

Stop List: specine
Open | | Edit

Constrain List

Table View Tree View
o~ Cell Bindings
Library | Cell | MiewFound | Miew TolUse | Inherited Wiew List |
analoglib psin specire spectre
analogLib sCasUCK specte spectie
sonexp_gpdk180 TEST_indd_oct_diff..  schematic spectre
sonexp_gpdk180 ind4_oct_diff_cente... schemali nnet-i... t di nnet-i..  spectre
Model File

| Mamespace: COBA  Filters: OFF
18(31) | =

|

The Hierarchy Editor defines which view to use for the symbol in the test bench
schematic. Y ou created three different models during your simulation. By using
the symbol in the test bench, you may easily switch between model types by
modifying the View to Use. The inductor model is presently selected (this was
done for the purposes of the tutorial in order to demonstrate switching models.)
105 Right-click on the bottom linein the Hierarchy Editor, then select Set Cell
View = schematic-sonnet-bbspi ce-spectre from the pop-up menu.

When the symbol is used in the test bench, the model used will be the Broadband
Spice model created during your Sonnet analysis.

106 Select File = Save from the main menu of the Hierarchy Editor dialog box.

Thissaveswhich model will be used in the config view. With the broadband spice

model selected in the configuration, you are ready to simulate the test bench
circuit.
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107 In the schematic window, select File = Check and Save from the main
menu.

This updates the schematic with the new information from the Hierarchy Editor
so that the test bench schematic is referencing the proper model.

108 Select Launch ADE L from the main menu of the schematic window.

The Virtuoso Analog Design Environment appears on your display with the test
bench loaded as the design. The name of the config view appears in thetitle bar.

Config View\

ADE L ( sonexp_gpdkl80 TEST_ind4_oct_diff_ctap config )

[F=%(EoR =5
Launch Session Setup Analyses  Variables Outputs  Simulation  Results Tools Help cédence
Ity &7 el & E o
. . Analyses 78 x| —
Design Wariahles “ac
Type | Enable| Arguments |
Mame | Walue | @
=
®
Outputs R Q
Mame/Signal/Expr | Walue | Plat| Save| Save Options | L
. Plot after simulation: Auto n Platting mode: Beplace n
. J
I 1} |
20{33) | | Status: Ready | T=27 C | Simulator: spectre J
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109 Select Session = Load Sate from the main menu of the ADE window.

L oading the state performs the setup for the simulation which wasincluded in the
example file. The Loading State dialog box appears on your display.

3¢ Loading State -- ADE L

Load State Option & Directory o Cellview |

~Directory Options

State Load Directory Erowse..
Library sonexp_gpdk1ao [
Cell \TEST _incéd_oct_diff_ctap n
Simulator e ~ |
State Mame

Delete State
—_

Celiview Options

Library |sonexpn_opdk] 0 -
Cell I.\ndd._oct_diff_ctap [7) simulator
State spectre_statel M Ermyse., Delete State
Description
|
{111 .l
~What to Load

Select All Clear 4ll

R el

— Analyses _ Yariables — Qutputs

— hodel Setup — Simulation Files — Environment Opfions
_ Simulator Oplions _ Convergence Setup _ Waveform Setup

_ Graphical Stimuli _ Conditions Sstup  _ Results Display Setup

_ Device Checking Setup
— Performance/Parasiic Reduction

— Relxpert Setup — Cosimulation Options
— MDL Control Setup  _ Distibuted Processing

— Parameterizalion Setup

Cancel || &pply ) Help
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110 Click on the Céllview radio button in the L oad State section of the dialog
box.

The Cellview Options section of the dialog box is enabled, with the state
spectre_statel already selected. The bottom of the dialog box lists the elements
included in the state.

3¢ Loading State - ADE L

Load State Option  Directory & Cellview |

Directory Options

State Load Directory ~f. artist_states Browse,..
Simulator spactre
State Mame

Delete State
—_——

Celiview Options

Library |sonexp_opdk] G0 n

Cell Indll_oct_diff_ctap n Simulator  spectrs
State spectes statel [l ( Browse. ) | Delete State
Description
Hone el
il -
What to Load

Select All Clear 4ll

» Analyses » Variables » Qutputs

 hdodel Setup « Simulation Files » Environmant Oplions
» Simulator Oplions » Convergence Setup » Waveform Setup

¥ Graphical Stimuli _ Conditions Sstup  _ Results Display Setup
« Device Checking Setup — Relxpert Setup » Cosimulation Options
» Performance/Parasiic Reduction » MOL Control Setup ) Distributed Processing
' Parameterizalion Setup

0K Cancel ) Apply Help
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111 Click on the OK button to close the dialog box and load the state.
The ADE L window is updated and should appear similar to the picture below.

ADE L - sonexp_gpdk180 TEST_indd_oct_diff_ctap config =n| Wl <
Launch Session Setup Analyses  Variables Outputs  Simulation  Results Tools Help cédence
gl 7 e =8 dD
. . Analyses 78 x| —
Design Wariahles “ac
_ Type | Enahle| Arguments s
Marme | Walue | 1| =p ! 100k 30G 100k Linear Step Size Start-Stop (1. @
-4
®
[ i |
Outputs R Q
o Mame/Signal/Expr | Walue | Plat| Save| Save Option Run
11T B | Bl L button
gl ez O = _
g Y1z O |
4 13 O |
5 23 O |

= VAT — L
8 Il

-+ Results in . Aesliefsimulation/ TEST ine| Plot after simulation: Auto K@ Potting maoe: Beplace K@

L |

L[}
20{33) | Load State .. | Status: Ready | T=27 C | Simulator: spectre | State: spectre_statel J

112 Select Simulation = Netlist and Run from the ADE L main menu to start the
simulation.

Y ou can aso click on the green Run button on the right edge of the ADE L
window to start the simulation. An output window appears on your display and is
updated while the simulation runs. Once the simulation is complete, aplot of the
results is opened. Similar to the plot you set up at the end of the EM simulation
earlier in the tutorial, this plot also displays the inductance and the Q factor.
However, this plot represents the broadband spice model, whereas the previous
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plot represented the raw S-parameters. If you compare the two plots, you can see
that they are virtually identical, showing the broadband spice model accurately
represents the original S-parameters.

Shown to the right
is the plot using
the broadband
spice model
resulting from the
Accurate solver
simulation. If you
skipped the
Accurate solver
section of the
tutorial, your plot
will represent the
model resulting
from the Fast
solver simulation
and may appear
slightly different.

Virtuoso (R) Visualization 8 Analysis XL EI@

File Edit ¥iew Graph Axis Trace Marker Measurements Tools Window »(éden(e
) e i ¥  ||Layout suto [~ | » ||| Classic [~ B

-.-\' \:J\ \;\ 3 3 H s | family n»

V1 sonexp_gpdk180 TEST ind4... £

CT_LDifFCT_QDiff
Mame

200

15.0
freg (GHz)

j

.21(35) | plot news graph subwindow:

Shown to the right
is the plot
generated earlier in
the tutorial which
represents the raw
S-parameter data
resulting from the
Accurate solver
simulation

¢ Sonnet Response Viewer - sonexp_gpdk180_ind4_oct_diff_centertap_states_So... | =NR i:h]
File  VWiew Output Graph Curve Eguation Project Help
e JQlesd 1@
Cartesian Plot
Z0 = 50.0 15 25
o] C
Left Axis . T 10 0 T
Center-Tapped LDiff (nH)

Tutorial Inductance —3— | ° 15
Right Axis D 0 Q
Center-Tapped QDiff [ ! 10 D

Tutorial Q Factor —{— : -5 i

-10 5 f
(nH) f
-15 1]
Sonnet Saglware Ini. 0 2 2 = a0
Frequency (GHz)
Click mouse to readout data values | | Polnter|
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This compl etes the Sonnet Cadence Virtuoso Interface tutorial.
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D

data marker 61
dielectric layers 22
documentation 8

E

environmental variables 12
estimate memory 67

F

Fast solver
analysis environment 19
analysis options 55
meshing 27
simulation 55

FFT 20

frequencies 40

G

gpdk180 30
grid 24
ground reference 20

H
help 8

|
installation 9

93
Rev 16.52



Rev 16.52

Blink User’s Guide

L

library
creating in Cadence Virtuoso 31
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manuals 8
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