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Preface

The Virtuoso Analog Design Environment XL (ADE XL) is an advanced design and simulation
environment.

This manual describes how you can set up tests, simulate your designs, and analyze output
in the ADE XL environment. The information presented in this manual is intended for
integrated circuit designers and assumes that you are familiar with analog design and
simulation.

This preface describes the following:

Licensing in ADE XL on page 24
Related Documents for ADE XL on page 24

Additional Learning Resources on page 25
Third Party Tools on page 26

Typographic and Syntax Conventions on page 26

Help and Support Facilities on page 28
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Licensing in ADE XL

For information on licensing in ADE XL, see Virtuoso Software Licensing and
Configuration Guide.

Related Documents for ADE XL

The following documents provide more information about the topics discussed in this guide.

Installation, Environment, and Infrastructure

m For information on installing Cadence products, see the Cadence Installation Guide.

m Forinformation on the Virtuoso design environment, see the Virtuoso Design
Environment User Guide.

m For information on database SKILL functions, including data access functions, see the
Virtuoso Design Environment SKILL Reference.

m Forinformation on library structure, the library definitions file, and name mapping for data
shared by multiple Cadence tools, see the Cadence Application Infrastructure User
Guide.

Technology Information

m Forinformation on how to create and maintain a technology file and display resource file,
see the Virtuoso Technology Data User Guide and the Virtuoso Technology Data
ASCII Files Reference.

m For information on how to access the technology file using SKILL functions, see the
Virtuoso Technology Data SKILL Reference.

Virtuoso Tools

m Virtuoso Schematic Editor L User Guide and Virtuoso Schematic Editor XL User
Guide describe Cadence’s schematic editor.

m Virtuoso Spectre Circuit Simulator and Accelerated Parallel Simulator User
Guide and Virtuoso Spectre Circuit Simulator Reference describe Cadence’s

Spectre analog circuit simulator.
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Virtuoso Spectre Circuit Simulator and Accelerated Parallel Simulator RF
Analysis User Guide describes Cadence’s RF circuit simulation option.

Virtuoso UltraSim Simulator User Guide describes Cadence’s multi-purpose single
engine, hierarchical simulator, designed for the verification of analog, mixed signal,
memory, and digital circuits.

Virtuoso AMS Designer Simulator User Guide describes Cadence’s AMS mixed-
signal circuit simulator.

Virtuoso Parasitic Estimation and Analysis User Guide describes parasitic
simulation of analog signal circuits using the Virtuoso Analog Design Environment and
Schematic Editor.

Virtuoso Visualization and Analysis Tool User Guide contains product information
for viewing waveforms and post-processing simulation results.

Component Description Format User Guide describes Cadence’s Component
Description Format (CDF) for describing parameters and the attributes of parameters of
individual components and libraries of components.

Analog Expression Language Reference contains concept and reference
information about the Analog Expression Language (AEL).

Virtuoso Design Environment Migration Guide describes the release level changes
and migration related information.

Additional Learning Resources

Cadence provides various Rapid Adoption Kits that you can use to learn how to employ
Virtuoso applications in your design flows. These kits contain workshop databases, designs,
and instructions to run the design flow.

Cadence offers the following training course on the Virtuoso Electrically Aware Design flow:

Virtuoso Analog Design Environment
Virtuoso Schematic Editor

Analog Modeling with Verilog-A

Behavioral Modeling with Verilog-AMS
Real Modeling with Verilog-AMS

Spectre Simulations Using Virtuoso ADE

August 2014 25 Product Version 6.1.6
© 1990-2014 All Rights Reserved.


../spectreRF/spectreRFTOC.html#firstpage
../spectreRF/spectreRFTOC.html#firstpage
../UltraSim_User/UltraSim_UserTOC.html#firstpage
../parasim/parasimTOC.html#firstpage
../vivaxlug/vivaxlugTOC.html#firstpage
../cdfuser/cdfuserTOC.html#firstpage
../aelref/aelrefTOC.html#firstpage
../cicMigGuide/cicMigGuideTOC.html#firstpage
../amsenvug/amsenvugTOC.html#firstpage
http://www.cadence.com/Training/NA/Pages/coursedetails.aspx?componentID=ES_82083_IC6.1.6&title=Virtuoso%20Analog%20Design%20Environment
http://www.cadence.com/Training/NA/Pages/coursedetails.aspx?componentID=ES_84443_IC6.1.5
http://support.cadence.com/wps/mypoc/cos?uri=deeplinkmin:DocumentViewer;src=wp;q=ProductInformation/Custom_IC_Design/ApplicationPackages/CIC_RAK_Home.htm
http://www.cadence.com/Training/NA/Pages/coursedetails.aspx?componentID=ES_82086IA_MMSIM13.1&title=Analog%20Modeling%20with%20Verilog-A
http://www.cadence.com/Training/NA/Pages/coursedetails.aspx?componentID=ES_84455_13.2&title=Behavioral%20Modeling%20with%20Veril
http://www.cadence.com/Training/NA/Pages/coursedetails.aspx?componentID=ES_85059_12.1&title=Real%20Modeling%20with%20Verilog-AMS
http://www.cadence.com/Training/NA/Pages/coursedetails.aspx?componentID=ES_84004_MMSIM12.1&title=Virtuoso%20Spectre%20Circuit%20Simulator

Virtuoso Analog Design Environment XL User Guide
Preface

m Virtuoso UltraSim Full-Chip Simulator

m Virtuoso Simulation for Advanced Nodes

B Virtuoso Electrically-Aware Design with Layout Dependent Effects

For further information on the training courses available in your region, visit the Cadence
Training portal. You can also write to training_enroll@cadence.com.

Note: The links in this section open in a new browser. The course links initially display the
requested training information for North America, but if required, you can navigate to the
courses available in other regions.

Third Party Tools

To view any . swf multimedia files, you need:
B A SourcelLink Login.

m Flash-enabled web browser, for example, Internet Explorer 5.0 or later, Netscape 6.0 or
later, or Mozilla Firefox 1.6 or later. Alternatively, you can download Flash Player (version
6.0 or later) directly from the Adobe website.

B Speakers and a sound card installed on your computer for videos with audio.

Typographic and Syntax Conventions

This list describes the syntax conventions used in this manual.

literal Nonitalic words indicate keywords that you must enter literally.
These keywords represent command (function, routine) or option
names.

argument (z_argument)
Words in italics indicate user-defined arguments for which you
must substitute a name or a value. (The characters before the
underscore (_) in the word indicate the data types that this
argument can take. Names are case sensitive. Do not type the
underscore (z_) before your arguments.)

[ ] Brackets denote optional arguments.
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Three dots (...) indicate that you can repeat the previous
argument. If you use them with brackets, you can specify zero or
more arguments. If they are used without brackets, you must
specify at least one argument, but you can specify more.

argument... Specify at least one, but more are possible.
[argument]... Specify zero or more.
- A comma and three dots together indicate that if you specify

more than one argument, you must separate those arguments by
commas.

If a command line or SKILL expression is too long to fit inside the paragraph margins of this
document, the remainder of the expression is put on the next line, indented.

When writing the code, put a backslash (\) at the end of any line that continues on to the next
line.
SKILL Syntax Examples

The following examples show typical syntax characters used in SKILL. For more information,
see the Cadence SKILL Language User Guide.

Example 1
list( g _argl [g _arg2] ...) =>1_result

Example 1 illustrates the following syntax characters.
list Plain type indicates words that you must enter literally.

g_argl Words in italics indicate arguments for which you must substitute
a name or a value.

() Parentheses separate names of functions from their arguments.

An underscore separates an argument type (left) from an
argument name (right).

[ ] Brackets indicate that the enclosed argument is optional.
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= A right arrow points to the return values of the function. Also used
in code examples in SKILL manuals.

Three dots indicate that the preceding item can appear any
number of times.

Example 2

needNCells (
s_cellType | st_userType
x_cellCount

)
=t/nil

Example 2 illustrates two additional syntax characters.
| Vertical bars separate a choice of required options.

/ Slashes separate possible return values.

Form Examples

Each form shows you the system defaults:
m Filled-in buttons are the default selections.

m Filled-in values are the default values.

Help and Support Facilities

The following help and support facilities are available as Help menu options:

Help Menu Option Description

Contents Invokes Cadence Help with the Virtuoso Analog Design
Environment XL User Guide table of contents on display.

What’s New Opens up the Virtuoso What's New document in Cadence Help
at the Virtuoso Analog Design Environment XL section.
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Help Menu Option

Description

Known Problems and
Solutions

Virtuoso
Documentation

Cadence Video
Library

Cadence Online
Support

Cadence Users
Forum

About Analog Design

Opens up the Virtuoso Known Problems and Solutions document
in Cadence Help at the Virtuoso Analog Design Environment XL
section.

Opens up Cadence Help, initially by default at the Virtuoso
Platform What's New overview.

To view the entire Virtuoso documentation library contents, if not
already on display, select View - Show Navigation.

Opens up Cadence Online Support (COS), using your default
web browser, initially displaying the Cadence Video Library site.

Note: You are required to have a Cadence Online Support
account to access these materials.

Displays the Cadence customer support site (COS) on your
default web browser.

Note: You are required to have a Cadence Online Support
account to access these materials.

Displays the Cadence online users forum in your default web
browser.

Displays version and copyright information for Virtuoso Analog

Environment Design Environment XL.
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Getting Started in the Environment

The Virtuoso Analog Design Environment XL is an advanced design and simulation
environment that allows you to do the following:

Draw your schematic using the Virtuoso Schematic Editor.

You can use the schematic editor to build a circuit or system using high-level functional
blocks (such as analog macromodels), gradually filling in the details of these blocks using
circuit elements (transistor-level models). The trade-off is speed versus accuracy:

High-level functional block simulation is fast; transistor-level simulation is more accurate.

Define and place design variables (including equations) on your schematic elements

The simulator evaluates your variables and equations, automatically passing modified
values down through the schematic hierarchy. You can archive important aspects of your
design with your schematic, which can contain both design equations and circuit
topology details.

Annotate your schematic with DC voltages and transistor operating point information
Specify device constraints and commands to control your simulation environment

Simulate interactively such that you can draw, change, and analyze your design; display
and manipulate your simulation results; interrupt the simulation so that you can probe
through your design hierarchy to check node voltages and currents, then continue your
simulation

The environment supports the following Cadence circuit simulators:
Accelerated Parallel Simulator

Spectre

SpectreRF

UltraSim

AMS Designer
SpectreVerilog (1C6.1.6 ONLY)

O 0 U 0 0O O
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0 UltraSimVerilog (IC6.1.6 ONLY)

Alternatively, you can integrate your own third-party simulator using the Open Analog
Simulator Interface Socket (OASIS) Direct. See your local Cadence representative for
more information and to request a copy of the OASIS Direct Integrator's Guide.

/ Important

The SpectreVerilog and UltrasimVerilog circuit simulators are available only in
IC6.1.6 release.

B Set up and run advanced analyses such as
Q Parametric sweeps
aQ Corners analyses
O Monte Carlo statistical analyses
Q Combination sweeps

m View waveforms and perform post-processing tasks on your simulation results using the
Virtuoso® Visualization and Analysis XL tool

Generate data sheets and specification sheets
View and manipulate your active setup as well as checkpoints from previous runs
Backannotate parameter values

Integrate third-party calculators and waveform viewers into your ADE XL environment

Customize your user interface (see the Virtuoso Design Environment User Guide)

Getting Started in the ADE XL Environment

You can launch ADE XL from the Virtuoso Design Environment Command Interpreter
Window (CIW) or from your schematic editing window.

The ADE XL environment consists of a set of menus, toolbars and assistant panes that make
up your workspace. You can load a Cadence workspace or create and load a custom
workspace. You can specify what workspace to load for a given cellview. For more information

about workspaces, see Getting Started with Workspaces in the Virtuoso Design
Environment User Guide.

See the following topics for more information about the ADE XL environment:
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Launching Analog Design Environment XL on page 34

Using the ADE (G)XL Launch Form on page 36
ADE XL Environment at Startup on page 41
ADE XL Environment User Interface on page 45
Specifying the Run Mode on page 71

Specifying Options for Saving Simulation Results on page 73
Specifying Results Database Location on page 76

One you have created a test setup cellview, you can open it in the usual ways. See “Working
with Cellviews” in the Virtuoso Design Environment User Guide for more information.
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Launching Analog Design Environment XL

To start the environment, start the Virtuoso Design Environment and do one of the following:

To open the environment from the CIW 1. In the CIW, choose File — New — Cellview.

and create a new cellview ,
The New File form appears.

= Mew File | r |J ,\g|
File
Library \demaLib n
Cell
Wien adexl
Type E=Ts =k n
Application
Open with \ADE HL n

_ Always use this application for this type of file

Library path file

wingAnasinTech/designsoustom_oal2/cds. Lib

m Cancel Help
Y = g - =

2. Inthe Library Name field, select a library.

3. Inthe Cell Name field, type a new or existing
cell name.

4. Inthe View Name field, type a name for your
cellview.

5. In the Type field, select adex!.
6. Click OK.

The environment appears.
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To open an existing ADE XL cellview 1. In the CIW, choose File — Open.
from the CIW The Open File form appears.

2. Select an ADE XL cellview.

3. Click OK.

To open the environment from the . In the schematic editing window, choose
schematic and create a new cellview Launch — ADE XL.

The ADE (G)XL Launch form appears.

2. Perform the procedure described in “Creating
a New Setup” on page 37.

—

Note: If you have descended into a design
hierarchy, the environment returns you to the top
level of your design when you choose Launch —

ADE XL.
To open an existing ADE XL cellview 1. In the schematic editing window, choose
from the schematic Launch — ADE XL.

The ADE (G)XL Launch form appears.

2. Perform the procedure described in “Opening
an Existing Setup” on page 39.

Note: If you have descended into a design
hierarchy, the environment returns you to the top
level of your design when you choose Launch —
ADE XL.

To open the environment from the CIW »  In the CIW, choose Tools — ADE XL.

without first selecting a design The ADE (G)XL Launch form appears. From
this form, you can create a new test setup or
open an existing test setup.

See “Using the ADE (G)XL Launch Form” on

page 36 for more information.
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Using the ADE (G)XL Launch Form

The ADE (G)XL Launch form appears when you do one of the following:
m Choose Tools — ADE XL in your Command Interpreter Window (CIW).

m Choose Launch — ADE XL in your schematic editing window.

= Launch ADE (GsL EIEE

ADE XL
— Create Mew View & Cpen Existing View

I Cancel Help

From this form, you can create a new test setup or open an existing test setup. See the
following sections for information about getting started with any of these tasks:

m Creating a New Setup on page 37
m Opening an Existing Setup on page 39
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Creating a New Setup

To create a new setup, do the following:
1. On the ADE (G)XL Launch form, select Create New View.
2. Click OK.

The Create New ADE (G)XL View form appears.

— Create new ADE (GIKL view | =[] ]
File

Library \demaLib n
Call

Wiewy adexl

Application

Dpen with |ADE =L n

_ ahways use this application for this type of file

Libirary path file

ingAanasinTech/design/ocustom_oal2/cds. Lib

Open in m newtab o currenttab o new window

m .‘_Cancelj " Hellp -

3. Inthe Library Name drop-down list, select a library.
4. In the Cell Name field, type a cell name for your testbench.
5. Inthe View Name field, type a view name for your test setup.

The default ADE XL view name and view type is adex1. For more information about the
ADE XL view, see ADE XL View Directory Structure on page 762.

6. Verify that ADE XL appears in the Open with drop-down list.

7. (Optional) Select the Always use this application for this view type check box if you
want the program to use ADE XL when opening a view that is the same as what you
specified in the View Name field.
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8. Inthe Open in field, do one of the following:

Select To
new tab Open the cellview in a new tab in the schematic editing
window.

Note: If a schematic editing window is not open, ADE XL is
opened as a main application in a new window.

current tab Open the cellview in the current tab in the schematic editing
window.

Note: If a schematic editing window is not open, ADE XL is
opened as a main application in a new window.

new window Open the cellview in a new window. ADE XL is opened as a
main application in a new window.

9. Click OK.

The ADE XL environment appears. For more information, see ADE XL Environment at
Startup on page 41 and ADE XL Environment User Interface on page 45.

You can begin specifying your tests and analyses. See Chapter 2, “Specifying Tests and
Analyses” for more information.
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Opening an Existing Setup

To open an existing setup, do the following:
1. On the ADE (G)XL Launch form, select Open Existing View.
2. Click OK.
The Open ADE (G)XL View form appears.

- Open ADE (G ML View EEES
File
Library  |demoLib n Cells
adc_cascode_opamp
Cell adc_cascode_opamp
Wi |adex B
Type adexl
Erovise
i
Application
Open with  |(ADE XL n
_ Always use this application for this type of file

Dipen far & edit _ read

Library path file .c/adexl training/AnaSimTech/design/custom ozl cds. lib

Dpen in _ newtab _ currenttabh @ new window

I =ancel J| _Help 1

3. Use the Library Name, Cell Name, and View Name fields to select your setup.
4. Verify that ADE XL appears in the Open with drop-down list.

5. (Optional) Select the Always use this application for this view type check box if you
want the program to use ADE XL when opening a view that is the same as what you
specified in the View Name field.

6. (Optional) The Open for field indicates that the ADE XL view will be opened in edit mode
by default. Select read to open the ADE XL view in read-only mode.
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The ADE XL title bar displays the text Editing if the ADE XL view is opened in edit mode.

_|| ADE KL Editing: CICDEMO adc_cascode_opamp_sim adexl | o

Launch File Create Tools Options Bun EAD  Parasitics/LDE  Window  Help CEdE

I 2 dwglg [ O > la I E B (EEE M=

The ADE XL title bar displays the text Reading if the view is opened in read-only mode.
For more information about working with ADE XL views in read-only mode, see Working
with Read-Only ADE XL Views on page 775.

— A0E ¥l Reading: CICOEMO adc_cascode_opamp_sim adex| |_| |J
Launch FEile Create Tools Options Bun E&AD  Parasitics/LDE  Window Help cadence
b = Oy e [ E -la lE B ([CESTN - ==l

7. In the Open in field, do one of the following:

Select To
new tab Open the cellview in a new tab in the schematic editing
window.

Note: If a schematic editing window is not open, ADE XL is
opened as a main application in a new window.

current tab Open the cellview in the current tab in the schematic editing
window.

Note: If a schematic editing window is not open, ADE XL is
opened as a main application in a new window.

new window Open the cellview in a new window. ADE XL is opened as a
main application in a new window.

8. Click OK.

The ADE XL environment appears. For more information, see ADE XL Environment at
Startup on page 41 and ADE XL Environment User Interface on page 45.

You can continue specifying tests and analyses. See Chapter 2, “Specifying Tests and
Analyses” for more information.

August 2014 40 Product Version 6.1.6
© 1990-2014 All Rights Reserved.



Virtuoso Analog Design Environment XL User Guide
Getting Started in the Environment

ADE XL Environment at Startup

This section describes how the ADE XL environment appears on startup.

m The Welcome to ADE XL start page is displayed if you created a new setup using the
procedure described in Creating a New Setup on page 37. For more information about
the Welcome to ADE XL start page, see ADE XL Start Page on page 46.

I I
_|| ADE WL Editing: parasiticLib autoRes adexl | n |_||_)

Launch File Create Tools Options Bun E&AD  Parasitics/LDE  Window  Help CEdEI’ICE
Il N EEE = B= 3
| Mo Parasitics/LDE - | [l » ||Single Run, Sweeps and Camers @ @& » |[Reference: ;

Data View 7|8 x|

— % Tests Welcome to ADE XL m

» & Global Variables
o o i Parameters

SDE XL is the new design environment in [C 6.1 for mi<ed-signal design.

~ =] Corners This enviranment provides corner and statistical analysis capahbilities
Documents across multiple tests with design documentation and postprocessing
Setup States capahilities. To get an overview of ADE XL, what it does and how to use
__ Reliability &nalyses it, click here

To open the Data assistant, click here

Tests _
r m - _ SDE XL provides support to run multiple tests in parallel and storing all
5 — L results in a central location. Tests can be added / edited £ deleted from the
| Data || History | Data &ssistant. To define Tests, click here
Run Sunimary 718 x| Corners
0 Test
» 1 Foint Sweep &DE XL enhances corners functionality from 5.1.47 and pravides the
~ 0 Carner capahility to add multiple cormers across temperature, design variables
o Mominal Corner and model files. Corners can be added £ edited £ deleted from the Data

Assistant To define Carners, click here

Global Variables

ADE XL provides global variahles that are shared across multiple tests.
Histary Item | Status | Scalar values or sweep values can be specified for each variahle. Global
Yariahles can be added / edited / deleted from the Data Assistant. To
define Yariahles, click here

lmouse L hl: R:
2(d) |
I I
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m The Outputs pane is displayed if you opened an existing setup using the procedure
described in Opening an Existing Setup on page 39.

qi ADE WL Editing: myoalib ampTest adex! | 4 |Ji)$|

Launch File Create Tools Options Run Parasitics Window Help (éden(e
[ N e ™| ?% I @jg H’ |j' @ » || Gl H [ warkspace: | outputs = Q
|||iN0 Farasitics B;NU Sweeps | L_J‘L] |||i8ingle Run, Sweeps and Corners n @ @
Data View el
= CC = Cutputs Setup Results Diagnostics
o b Global Variables .5t G P
 J Parameters fo | v vaE | S
v | Comers Test | Mame | Type |  ExpressiondSignal/File | Plot| Save| Spec | Weight| Units |
| Documents myoalib:ampTest:1 signal | fout bl |
Setup States myoalib:ampTest1  mag expr  dB20(YF("/out")) " W =50
myoalib:ampTest1  phase expr | phaseVMF{"out")) » v
myoalib:ampTest1  heta expr  MPVIB/G0" BT ¥ ¥
myoalib:ampTest1 | capvalue expr | OPMB/C0" "cap") ¥ | ¥
myoalib:ampTest1  DCgain expr ymaxidbZ00VF A outt "
myoalib:ampTest1 | handwidth expr | "bandwidth(VFA voubt) 3000 @
_ myoalib:ampTest1  gain expr  "dBZ0VERvout))” "4
& AII1E
| Data || Histary |
Run Summary 7EX
1 Test
» 1 Point Sweep
» 0 Corner
» Mominal Corner
Histary Item | Status
: AIIF
il mouse L: hd: Bigy
_6(8) | Results Erowser I—
T L

m The ADE XL environment is displayed in a new tab if you choose Launch — ADE XL in
your schematic editing window and created a new setup or opened an existing setup
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using the procedures described in Creating a New Setup on page 37 or Opening an
Existing Setup on page 39.

ADE XL schematic
| |
4| 40E KL Editing: [ CICDEMD ade_cascode_opamp_sim adex]| | o |_||_)$|
Launch File Create Tools Options Run  Parasitics/LDE  Window  Help cadence
LI =y hd i =
o > d R le F e »lalE B @ |est B= @
"LND Parasitics/LDE B m f ||k5ing|e Run, Sw%ps and Corners B » |||F~:eference: »
A \j
Data View 7 X| & adexl & zoc_cascode_opamp_sim
B S Tests -
i ACGainBW Dutputs Setup Results Diagnostics
_ &k PSR — _
i K
B L £ SlewRate SoH-R |l @ b d|lO W
& gr:ﬂtﬂ Test | Mame | Tupe | Expression/Signal/File |
—ﬁ' 58 SCGanBW Supply_Current expr | ahs(IDCMAOPLUSE™) ¥
. ACGaNEW UGF expr  unityGainFregVFOLT")
[ o & Glohal Variables BCGaINEW Phase_hargin expr | phasebargingyvFrouT)
[ v & Parameters ACGanBY Open_Loop_Gain expr ymax(dBE 0V F " OUT )
[E3] g‘—"[ Corners ACEaINBW signal  SYOAPLUS
- o ACGAINEY signal  fOUT
11}
= TiE L CMRR CMRR gxpr | (dB2O(VF("OUT") - dBZ0(Y ...
| Data | ERESIOREN CHMRR CHMRR@T0K expr | walue((dBZ0(VFOUTY) - d.. | | =
r——— 78] CMRR CMRRETM expt | value(dB200VFCOUT Y - d..
CMRR CMRRET M expt value(dB2O(VFC/OUTY - o
1 Test CMRR signal | /OUT
» 30 Point Sweeps ChRR signal  JOUT_Ck
W 7 Corers Offzet Ctput_Swing signal  JOUT
 Maminal Corner Offzet Offset_Yoltage expr (0.9 - walue(w("MOUT" Tresult..
PSR PSR_TK expr | walue(dB20(VF/OUT™) 100...
PSR PSR_10K expr walue(dB20(VE/OUT™) 100... I
PSR signal - JOUT
ngwRa'rn Slew Rate " ! i el
Histary ltem | Status | “h ] W_
nmaouse L: hd: F:
35) | = 1
T T

The tab for the schematic design displays the name of the cell for the schematic design.
The tab for the ADE XL environment displays the name adex1. For more information

about working with tabs, see the Virtuoso Design Environment User Guide.

The ADE XL and Parasitics/LDE menus appear on the menu banner in the tab for the
schematic design. You can access ADE XL related commands from the ADE XL menu.
For more information, see Menu Bar on page 47. The Parasitics/LDE menu lets you
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access Virtuoso® Parasitic Aware Design to investigate the effects of parasitics on your
circuits. For more information, see the Virtuoso Parasitic Aware Design User Guide.

Parasitics/LDE ADE XL
menu menu

I I
_||Virtuc|3|:| tnalog Design Environment HL Reading: zambezid5_sim pll_lpf \gmp_sim schematic' Config: zambezi£| ] |_||;gl

Launch File Edit Yiew Create Check Options Migrate Window Parasitics/LDE ADE ¥L Help (édEl'I(E

I = » | ¥ @ Tra »||Q @ » | » |[workspace: [Basic  |ig »
Il Layout B3 Devices only B8 ° I |single Run, Sweeps and Comers | @ »
Data View 7 x| & adexl & pll_|pf_amp_sim -

B o i Global Variables
- o & Parameters

H o =] Comers

1[E) Documents

[ Setup States

1 _ Reliahility Analyses

— Codence Confidertiol — +

[ I W W |

Data || History

Run Summary 7 )%
1 Test
# 1 Point Sweep
~ 7 COMmers
& Maminal Carner

History ltem | Status |
A
|____—CodenceConfidertial — | | | |
nmouse L: schiingleselectPt() M. [ axlDisplayHomeFPage (ax<lGetWindmySession)) R: schHibousePoplpl
g | = Crd: Sel: 0
)| | cna: e 0

For more information about the user interface in the ADE XL environment, see ADE XL
Environment User Interface on page 45.
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ADE XL Environment User Interface

This section describes the following parts of the ADE XL environment user interface:
ADE XL Start Page on page 46

Menu Bar on page 47

Toolbars on page 55

Assistant Panes on page 61

Qutputs on page 67
Workspaces on page 70
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ADE XL Start Page

The Welcome to ADE XL start page provides an overview of ADE XL and guides you through
the basic setup tasks in ADE XL. You can click on a hypertext link in the start page to open
the form corresponding to a setup task.

I
—|

ADE KL Editing: parasiticLib autoRes adexl

BN}

Launch FEile Create Tools

Dptions Run EAD  Parasitics/'LDE  Window Help

cadence

I > a8 le o

» |G IE 8 ||[B=sic B &

l|Ma Parasitics/LDE [~ |

IZL'J » ||L8ingle Run, Sweeps and Corners n %

» |||F-: EfErenCe;

Data View fralf= x|

_ Y Tests

o & Global Variables
. o & Parameters

» =] Corners
Documents

[ setup states

__ Relizhility Analyses

]

| Data || Histary |

Run Summary

0 Test
# 1 Point Sweep
» 0 Corner
» Mominal Corner

?ﬁlx|

Welcome to ADE XL Bl

ADE XL is the new design environment in 1€ 8.1 for mixed-signal design.
This environment provides carner and statistical analysis capabilities
across multiple tests with design documentation and post-processing
capabilities. To get an overviesw of ADE XL, what it does and how to use
it, click here

To open the Data assistant, click here

Tests

ADE XL provides support to run multiple tests in parallel and storing all
results in a central location. Tests can be added £ edited / deleted from the
Diata Assistant. To define Tests, click here

Corners

ADE ¥L enhances corners functionality from 5.1.471 and provides the
capability to add multiple corners across temperature, design variables
and model files. Corners can be added / edited £ deleted from the Data
Assistant. To define Corners, click here

Global Variables

ADE XL provides global variables that are shared across multiple tests.

History ltem | Status | Scalar values or sweep values can be specified for each variahle. Global
Wariables can be added / edited / deleted from the Data Assistant. To
define Yariables, click here el
nmouge L: fl: R
z(4) |
I

The start page is displayed if you do one of the following:

m Create a new setup using the procedure described in Creating a New Setup on page 37.
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m Choose Window — Welcome to ADE XL.

Menu Bar

The menu bar in ADE XL has the following menus. You can also access these menus from
the ADE XL menu that appears on the menu banner in the tab for the schematic design.

Parasitics/LDE

Window

Help
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File

The options in the File menu are described below:

File Menu Options Description
New Opens the New File form
— Create new ADE {GiHL wiew | o | i
File
Library \demoLif B
Cell
Wiy adexl
I J
Application

Open with |ADE KL B

_ Always use this application for this type of file

Library path file

wngfAnasinTech/design/ouston_oall feds. 1ib

Dpen in e newtab o currenttab o new window

Note: This is the same form that appears when you launch ADE
XL from the CIW and create a new cellview.

Open Opens the Open File form
Save Saves your ADE XL cellview.
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File Menu Options

Description

Save As

Save Script

Save Setup State

Load Setup State

Remove Setup State

Import

August 2014
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Opens the Save a Copy form so you can save a copy of the
current ADE XL setup database to a different location.

L= Save a Copy | Ll |J _“,‘.5|
Library Mame ether adcflash Ranfd
Cell Marme ade_cascode_opamp

Yieww Mame adexl 1

Note: This action does not save history data, only the setup
database.

Opens the Save OCEAN Script form so you can save simulation
setup and conditions to an OCEAN script file.

Opens the Save Setup State form so you can save a copy of the
current ADE XL setup database

Note: This action does not save history data, only the setup
database.

For more information, see Creating or Updating a Setup State on
page 785.

Opens the Load Setup State form so you can load an existing
setup state.

For more information, see Loading a Setup State on page 787.

Opens the Remove Setup State form so you can delete an
existing setup state.

For more information, see Deleting a Setup State on page 790.

Opens the Import Setup form so you can import settings from
an existing ADE XL setup database.

For more information, see Importing the Simulation Setup on
page 778.
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File Menu Options

Description

Export

Bookmarks

Close

Opens the Export Setup form so you can export settings from
from the current ADE XL setup database to an existing ADE XL
setup database

For more information, see Exporting the Simulation Setup on
page 781.

Allows you to bookmark design views and return to them during
the current or future sessions.

For information on bookmarks see Using Bookmarks and Views
in the Virtuoso Design Environment User Guide.

Closes the ADE XL environment

Create

The options in the Create menu are described below:

Create Menu Options

Description

Test

Corner

Document

August 2014
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Opens the ADE XL Test Editor form so you can add a new test

For more information, see Chapter 2, “Specifying Tests and
Analyses.

Opens the Corners Setup form so you can setup corners for
simulation

For more information, see Chapter 6, “Simulating Corners.”

Opens the Choose Documents to be Added form so you can
select the documents to be added to the ADE XL view.

For more information, see Chapter 18, “Working with
Documents.”
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Create Menu Options

Description

Setup State

Datasheet

Spec Summary

Spec Comparison

Opens the Save Setup State form so you can save a copy of the
current ADE XL setup database

Note: This action does not save history data, only the setup
database.

For more information, see Creating or Updating a Setup State on
page 785.

Opens the Create Datasheet form so you can create a
datasheet for the history item selected in the History tab of the
Data View assistant pane.

For more information, see Creating a Datasheet for a
Checkpoint on page 820.

Opens the Spec Summary form so you can view the
specifications summary for the results of a simulation run.

For more information, see Working with the Specification
Summary on page 749.

Opens the Spec Comparison form so you can compare
measured results of output expressions for:

m  Any two history items.

B Any two tests in the same history item or in two different
history items.

B Any two design points in the same history item or in two
different history items.

For more information, see Comparing Results on page 659.

Tools

The options in the Tools menu are described below:

Tools Menu Options

Description

Calculator

Results Browser
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Opens the Calculator window

Opens the Results Browser window
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Tools Menu Options

Description

Job Monitor

Opens the Job Monitor

Options

The options in the Options menu are described below:

Options Menu Options

Description

Job Setup

Run Options

Save

Outputs Formatting
Plotting/Printing

Opens the Job Policy Setup form

Opens the Run Options form

Opens the Save Options form

Opens the Default Formatting Options form
Opens the ADE XL Plotting/Printing Options form

Run

The options in the Run menu are described below:

Run Menu Options

Description

Single Run, Sweeps
and Corners

Monte Carlo Sampling

Global Optimization
(ADE GXL feature)

Local Optimization
(ADE GXL feature)
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Run simulations across multiple tests with sweeps and corners
analyses.

Opens the Monte Carlo form for specifying Monte Carlo method
and sampling options.

Perform global optimization using a parallel simulated
annealing algorithm

For more information, see the Virtuoso Analog Design

Environment GXL User Guide.

Perform local optimization

For more information, see the Virtuoso Analog Design
Environment GXL User Guide.

52 Product Version 6.1.6
All Rights Reserved.


../jobmonitor/chap1.html#firstpage
../wincfg/licensing.html#GXLtokens
../adeGXL/adeGXLOptimize.html#globalOptimization
../adeGXL/adeGXLTOC.html#firstpage
../adeGXL/adeGXLTOC.html#firstpage
../adexl/adexlSimulating.html#formRunOptions
../wincfg/licensing.html#GXLtokens
../adeGXL/adeGXLOptimize.html#localOptimization
../adeGXL/adeGXLTOC.html#firstpage
../adeGXL/adeGXLTOC.html#firstpage

Virtuoso Analog Design Environment XL User Guide

Getting Started in the Environment

Run Menu Options

Description

Improve Yield
(ADE GXL feature)

High Yield Estimation
(ADE GXL feature)

Sensitivity Analysis
(ADE GXL feature)

Feasibility Analysis
(ADE GXL feature)

Worst Case Corners
(ADE GXL feature)

Manual Tuning
(ADE GXL feature)

Size Over Corners
(ADE GXL feature)

Edit Reference Point
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Performs an optimization run to improve the yield of your
design.

For more information, see the Virtuoso Analog Design
Environment GXL User Guide.

Uses worst case distance algorithm to estimate yield for circuits
with high yields. Decreases the number of simulations required
to estimate yield when compared with Monte Carlo simulation.

For more information, see High Yield Estimation in the
Virtuoso Analog Design Environment GXL User Guide.

Performs sensitivity analysis.

For more information, see the Virtuoso Analog Design
Environment GXL User Guide.

Verifies that the circuit topology meets all operating point
requirements.

For more information, see the Virtuoso Analog Design
Environment GXL User Guide.

Uses sensitivity analysis to identify worst case corners for each
design specification and adds those corners to the Corners
Setup form.

For more information, see Creating Worst Case Corners in the
Virtuoso Analog Design Environment GXL User Guide.

Lets you tune your design by varying the values of parameters,
running multiple simulations, and then comparing results.

For more information, see Manual Tuning in the Virtuoso
Analog Design Environment GXL User Guide.

Optimizes test benches over a large number of corners.

For more information, see the Virtuoso Analog Design
Environment GXL User Guide.

Used to specify reference points for global variables and device
parameters.

For more information, see "Creating, Viewing, and Modifying
Reference Points" in the Virtuoso Analog Design

Environment GXL User Guide.
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Run Menu Options Description

Submit Point Submits a design point from the history results for evaluation.

For more information, see Submitting a Point.

Stop Simulation Stops the simulation run.

Stop All Jobs Stops all jobs you started during the current session regardless
of their current state (started, getting configured, running).

/ Important

Use this option with extreme caution.

EAD

The EAD menu lets create setup and save data for the Electrically Aware Design flow in
Virtuoso. The options available in this menu are described below:

Options Menu Options Description

Setup Displays the EAD Setup form.

For more information, see Preparing the EAD Setup for
Simulation in Virtuoso Electrically Aware Design Flow Guide.

Signal Selection Opens the design schematic in a new tab and displays the
Parasitics & Electrical Setup assistant to enable selection of
signals for the EAD flow.

For more information, see Selecting Signals to Save
Currents in Virtuoso Electrically Aware Design Flow Guide.

Parasitics/LDE

The Parasitics/LDE menu lets you investigate the effects of parasitics and Layout
Dependent Effects (LDEs) on your circuits. You can report on parasitics that exist in your
design, show or hide them on your design, and create refined extracted cellviews.

For more information, see the following links:

m Virtuoso Parasitic Aware Design User Guide
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m Simulating Designs with Layout-Dependent Effects (LDESs)

Window

The options in the Window menu are described below:

Options Menu Options Description

Welcome to ADE XL Displays the Welcome to ADE XL start page.

For more information, see ADE XL Start Page on page 46.
Assistants Displays or hides the selected assistant pane

For more information about assistant panes, see the Virtuoso
Design Environment User Guide.

Workspaces Displays the selected workspace

For more information about workspaces, see “Getting Started

with Workspaces” in the Virtuoso Design Environment User
Guide.

Toolbars Displays or hides the selected toolbar

You can also customize toolbars to regroup the commands as
required. For more information about customizing toolbars, see
the Virtuoso Design Environment User Guide.

Tabs Allows you to work with tabs in the session window

For more information about working with tabs, see the Virtuoso
Design Environment User Guide.

Help

For information about the options in the Help menu, see Help and Support Facilities on
page 28.

Toolbars

ADE XL has the following toolbars:

m File
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Create
Browse

Go
Parasitic Mode

Reference Histor

Run

Setup
Tools

Workspaces

File

b = ' e

Icon Name Description

New Opens the New File form

Open Opens the Open File form

Save Saves your ADE XL cellview

il

Save Script  Opens the Save OCEAN Script form so you can save
As simulation setup and conditions to an OCEAN script file.
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Create

e & B B E =X

Icon Name

Description

Create Test

Create
ﬂ“ Corner
Create
ij Document

Create Setup
State

|

Create
Datasheet

Create Spec
Summary

August 2014
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Opens the ADE XL Test Editor form so you can add a new test

For more information, see Chapter 2, “Specifying Tests and
Analyses.”

Opens the Corners Setup form so you can setup corners for
simulation

For more information, see Chapter 6, “Simulating Corners.”

Opens the Choose Documents to be Added form so you can
select the documents to be added to the ADE XL view.

For more information, see Chapter 18, “Working with
Documents.”

Opens the Save Setup State form so you can save a copy of
the current ADE XL setup database

Note: This action does not save history data, only the setup
database.

For more information, see Creating or Updating a Setup State
on page 785.

Opens the Create Datasheet form so you can create a
datasheet for the history item selected in the History tab of the
Data View assistant pane

For more information, see Creating a Datasheet for a
Checkpoint on page 820.

Opens the Spec Summary form so you can view the
specifications summary for the results of a simulation run.

For more information, see Working with the Specification
Summary on page 749.
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Icon Name Description
Create Spec Opens the Spec Comparison form so you can compare
[ﬂ@ Comparison  measured results of output expressions for:

B Any two history items.

B Any two tests in the same history item or in two different
history items.

B Any two design points in the same history item or in two
different history items.

For more information, see Comparing Results on page 659.

Browse
Icon Name Description
Home Displays the Welcome to ADE XL start page.
||| i For more information, see ADE XL Start Page on page 46.
Go

The Go toolbar allows you to do the following:
B Sequentially or non-sequentially navigate through a cellview hierarchy.

m Navigate between cells and views in various designs.

For more information about the Go toolbar, see the Virtuoso Design Environment User
Guide.

Parasitic Mode

|||~5|::hemati|: Estimates (Farasitics) B £} E‘Lﬂ Mo Sweeps B
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For more information about the Parasitics Mode toolbar, see the Virtuoso Parasitic
Estimation and Analysis User Guide.

Reference History

Refemsnzey Interactive. 23 n[‘*@ {%
Icon Name Description
Reference Lets you select the reference history item for incremental

drop-down list

Show
Differences

Reference

@ Hist.ory
Options

simulation runs. For more information, see Running an

Incremental Simulation on page 497.

Opens the Comparison: Active Setup v/s Reference History

form.

Opens the Reference History form.

Run

B » 00

|||~rv1|:|nte Carlo Sampling

Icon Name

Description

Select a Run
Mode
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Specifies the run mode for simulation

For more information, see Specifying the Run Mode on

page 71.
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Icon Name Description

Simulation Opens a form for specifying the simulation options for the
% Options following run modes selected in the Select a Run Mode
drop-down list:

m Monte Carlo Sampling
m Global Optimization
m Local Optimization

m Improve Yield

Edit Opens the Edit Reference Point form for specifying a

& Reference reference point for Improve Yield, Global Optimization, Monte
Point Carlo Sampling and Sensitivity Analysis runs.
Run Runs the simulation for the run mode selected in the Select a

Simulation Run Mode drop-down list

o

Stop Stops the simulation run
O Simulation
Setup
e 55
Icon Name Description
Load Opens the Load Setup State form so you can load an existing
= setup state.
-
For more information, see Loading a Setup State on page 787.
Save Setup  Opens the Save Setup State form so you can save a copy of
% the current ADE XL setup database
Note: This action does not save history data, only the setup
database.
For more information, see Loading a Setup State on page 787.
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Tools
B @
Icon Name Description

Calculator Opens the Calculator window

Results Opens the Results Browser window
g Browser
Job Monitor  Opens the Job Monitor
Workspaces
|||W|:|rkspa|:e: Basic n E‘__‘ @a

The Workspaces toolbar allows you work with workspaces. For more information, see
“Getting Started with Workspaces” in the Virtuoso Design Environment User Guide.

Assistant Panes

The following assistant panes are available in ADE XL:

Variables and Parameters

Run Summary
Setup DB Viewer

Data View

Variable Display
Parasitic Filters

Parasitic Estimates

Compare Parasitics Report
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Variables and Parameters

The Variables and Parameters assistant pane allows you to view and set up design variables,

global variables and parameters.

To display the Variables and Parameters assistant pane, do the following:

» Choose Window — Assistant — Variables and Parameters.

Vanahbles and Parameters @
Yariahles Farameters FParasitics
Yariahle |Walue

@: opampda0:full_diff_opamp_TRAM:1
ﬁ: opampl30:fiull_diff_opamp_»AC:H
» & Global Yariables

For information about using the Variables and Parameters assistant pane, see the following:

To use the Variables
and Parameters pane See
to work with

Design variables, global Chapter 4, “Working with Global Variables”

variables and instance

Chapter 3, “Working with Design Variables and Instance

arameters "
P Parameters

Matched parameter Chapter 5, “Working with Constraints”

constraints

Parasitic parameters Virtuoso Parasitic Estimation and Analysis User Guide.

Note: The Parasitics tab is displayed only if your design has
swept parasitic parameters.
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Run Summary

The Run Summary assistant pane displays a summary of the simulation setup and the status
of simulation runs.

To display the Run Summary assistant pane, do the following:

» Choose Window — Assistant — Run Summary.

Run Summary = ES

¢ Tests

5 Point Sweeps
0 Carner
Maminal Corner

v
v
]

History Item | Status |
Interactive. 16 Mng - 210 complete

For information about using the Run Summary assistant pane, see the following:

m Disabling and Enabling All Point Sweeps
Disabling and Enabling All Corners

Disabling and Enabling the Nominal Corner on page 243
Viewing Job Status on page 482

Setup DB Viewer

The Setup DB Viewer assistant pane provides a graphical view of the ADE XL setup
database.

To display the Setup DB Viewer assistant pane, do the following:
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» Choose Window — Assistant — Setup DB Viewer.

Setup DB Viewer 7E]x

3 4 Active Setup

¢ @ Single Run, Sweeps and Corners
extensions

Y tests

i vars

- ) distributeoptions
==} comers

B & parameters

51 7 Histary

H () Interactive.s

H () Interactive.d

H () Interactive.?

H () Interactive.d

H () Interactive.d
() Interactive.1d
() Interactive.1

H () Interactive12
H () Interactive13
E() Interactive.14

For information about using the Setup DB Viewer assistant pane, see Viewing Active Setup
Details on page 810.
Data View

The Data View assistant pane provides a single user interface to quickly view and set up
commonly used setup data.

To display the Data View assistant pane, do the following:

» Choose Window — Assistant — Data View.
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The Data tab on the Data View assistant pane allows you to quickly view and set up tests,
global variables, parameters and corners, and manage documents and setup states.

Y Tests

& Global Variables
i Parameters

=] Comers

Y Documents

Setup States

1 EITK K KK

b Il

Diata Histary |

Lt

The History tab on the Data View assistant pane allows you to work with history items.

Data View 7 Ex

() Interactive.d

() Interactive.d

() Interactive.10
() Interactive.11
() Interactive.12
() Interactive.13
() Interactive.14

| Data | Histnrgf

For information about using the Data View assistant pane, see the following:

To use the Data View
assistant pane to work
with

See

Tests

Design variables, global
variables and instance
parameters

Matched parameter
constraints
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Chapter 2, “Specifying Tests and Analyses”
Chapter 4, “Working with Global Variables”

Chapter 3, “Working with Design Variables and Instance

Parameters”

Chapter 5, “Working with Constraints”
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To use the Data View
assistant pane to work See

with

Corners Chapter 6, “Simulating Corners”

History ltems Chapter 17, “Working with Checkpoints”
Documents Chapter 18, “Working with Documents”

Setup States Chapter 16, “Working with the Simulation Setup”

Variable Display

The Variable Display assistant pane displays the current, minimum and maximum value set
for each variable and parameter for the selected design point.

To display the Variable Display assistant pane, do the following:

» Choose Window — Assistant — Variable Display.

Variable Display BER

__ Show Details  »iShow Fixed Variahles

Mame | Min | Current | hdam |
RO_r Tk 1k Tk
SR 0 u 17U
kAo _fiw B Gu Bu
RAG_fid aul au 130
kA1 i 200 Z20u 20u
kAT0_fir 200 Z0u £0u
% Jaln Jaln 3a0n
hld | £40n Z40n 240n

. Back Annaotate J L Create Reference Faint... y

For more information about the Variable Display assistant pane, see Showing Variables for a
Design Point on page 570.
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Parasitic Filters

For more information about the Parasitic Filters assistant pane, see the Virtuoso Parasitic
Estimation and Analysis User Guide.

To display the Parasitic Estimates assistant pane, do the following:

» Choose Window — Assistant — Parasitic Filters.

Parasitic Estimates

For more information about the Parasitic Estimates assistant pane, see the Virtuoso
Parasitic Estimation and Analysis User Guide.

To display the Parasitic Estimates assistant pane, do the following:

» Choose Window — Assistant — Parasitic Estimates.

Compare Parasitics Report

For more information about the Parasitics Report assistant pane, see the Virtuoso Parasitic
Estimation and Analysis User Guide.

To display the Compare Parasitics Report assistant pane, do the following:

» Choose Window — Assistant — Parasitics Report.

Outputs

The Outputs pane allows you to setup simulation outputs and view results and diagnostics
information. This pane contains the following three tabs:

m  Outputs Setup

B Results

B Diagnostics

‘,
:(JL:J; Ti D

You can usethe Ctrl + Page UporCtrl + Page Down keys to switch between
the tabs on the Outputs pane.
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Outputs Setup

The Outputs Setup tab of the Outputs pane allows you to specify nets, terminals, and
measurements you want to save and plot. For more information about using the Outputs
Setup tab, see Chapter 11, “Selecting Data to Save and Plot.”

Outputs Setup

&% |% 0@ 0 O

Results

Diagnostics

Test | Hame Type | Expression/SignaléFile | EvalType| Plot | Save| Spec | ¥ eight| Units| Digits| Motation| Suffix|

ACGainBY area point ! v minimize 300p

ACGainEY  Supply_Current expr abs(DCAOPLUS™, point o~ infio

ACGainBY UGF expr | unityGainFregq(y FCVOUT point " = 1.5 ]

ACGainBY Open_Loop_Gain expr ymasdBZO00VF (W OUT ) point o = a0

ACGainBW Phasze_kargin expr | phasebdargin{vF{OUT")) point ¥ =7l

ACGainBY signal  SYOPLUS point el ~

ACGainBY signal | JOUT paint ™ "

CHRR CHRR@T kA expr value({dBZOVF/OUT™) - d.. point |« = 55

CMRR CMRR expr | (BZO(VFEYOUTY) - dBZO(V... | point |

CHRR CMRRET Ok, expr value({dBZOMVFOUT™) - d... point & =Gl

CHRR CMRR@10M expr | value([UBZOfVF/OUT Y - d.. | point | =50

CMRR signal  JOUT paint e v

CHRR signal | JOUT_CM point

Offset Output_Swing signal  JOUT point &

Offset Offset_“oltage expr (0.3 - value(y(YOUT" fresult. paint 4 range -1m 1m

PSR PSR_1K expr value(dBZONF M OUT 100, point o < -B0

PSR PER_10k expr | value(dBZOMVF(YOUT™) 100... point | & < -47

PSR signal  JOUT point &

SlewRate | Slew_Rate expr | slewRate(VTOUT") 05 nil . point ¥ =1.7M

SlewRate signal  JOUT point el ~
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Results

The Results tab of the Outputs pane allows you to view simulation results. For more
information about using the Results tab, see Chapter 14, “Viewing, Plotting, and Printing

Results.”

Outputs Setup

\Dietail n

Results Diaghaostics

% [ | 62 +| L fevece BT | @ R OB b B |® %

| | Paramater | Mominal| | | | | G0Nl el el gublatag| |
temperature 27 -40 125 -40 125 E
v Z 14 14 21 2.1 s
Paint | Test | Output | Mominal| Spec... | Weight| Pass/Fail| . Min | Max | .C0.0 |..CO.1 | . CO.2 | .CO.3. |
Parameters: win_ac=500m ||
1 AC_TEST | /foutdiff = = = k =
1 |AC_TEST  |/OUTM k& (123 k (123 k=
1 AC_TEST  /OUTP = [ k = (=
1 AC_TEST DCGain 2347 | maximize 23 fail =T175 | 2347 N 2771 23.38 7693 |=
1 AC_TEST Current 7.078m < 10m fail G.223m | 35.68m 35.68m  6.223m  8.037m  7.275m
1 AC_TEST MY ORI %3 k= k (%2 k=
1 AC_TEST InputRandomOffset 0 < pass 1] Fzof 19.32f Jeof 111a 222a
1 |AC_TEST  /WO/PLUS [ = [ [ [
1 AC_TEST  finn = k= k = k=
1 AC_TEST finp % (% k= k= k=
1 TRAM_TEST | Joutdiff %3 k& k k= %
1 | TRAMN_TEST /fOUTM k= k k = k=
1 TRAM_TEST FOUTP 23 = k= = [
1 TRAMN_TEST | SettlingTime 44760 < 10n fail 1.513n  38.73n  1.783n 51750 1.513n  39.73n
1 TRAM_TEST | SlewRate 463.3M = 200M fail 248.5k | §93.4h 0 TE2.8M 0 341.5M 85348 2485k
Farameters: win_ac=1
2 AC_TEST Foutdiff = k= [ k= k=
2 AC_TEST SOUTH = = (= (= =
2 | AC_TEST SOUTP = k= (= k= =
2 AC_TEST DCGain 2347 maximize 25 fail e 2347 | =¥1.75 vt} 23.38 7.699
2 RC_TEST Current 7.078m = 10m fail 6.223m | 30.68m _35.68m 6.223m  @037m T.Z73m
LO Interactive.3 JLO Interactive.d |
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Diagnostics

The Diagnostics tab of the Outputs pane allows you to view runtime and other run-related
information during and after a simulation run. For more information about using the Results

tab, see Viewing Diagnostics Information on page 494

Cutputs Setup Results Diagnostics
Run: Interactive.2 n
Run Summary
Design Points 1 Foints/Hour 11.9601
Simulations 32 Elapsed Time 0:05:01
Total Modes 1 Total Errors 0
Job Summary Test Summary
Test | A0 | Current | Errars
&C_TEST 7.23 o
TRAM_TEST 1.24 1 o0
Workspaces

The following workspaces are available in ADE XL.:

m Basic Workspace

m Outputs Workspace
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For more information about workspaces, see “Getting Started with Workspaces” in the
Virtuoso Design Environment User Guide.

Basic Workspace

The following panes appear in the Basic workspace:
m Data View

® Run Summary

m Outputs

Outputs Workspace

The Outputs workspace displays only the Qutputs pane.

Specifying the Run Mode

A run mode specifies the type of simulation you want to run in ADE XL.

You can choose a run mode to be used for simulation from the Run menu. Alternatively, you
can select a run mode in the Select a Run Mode drop-down list.

Simulators Supported for Run Modes

The following simulators are supported for the Single Run, Sweeps and Corners, Global
Optimization, Local Optimization, Sensitivity Analysis, Feasibility Analysis and Size Over
Corners run modes:

B spectre (Virtuoso Spectre circuit simulator)

aps (Virtuoso Accelerated Parallel simulator)
UltraSim (Virtuoso UltraSim simulator)

hspiceD (HSPICE® simulator from Synopsys, Inc)
ams (Virtuoso AMS Designer Simulator)
spectreVerilog

UltraSimVerilog
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/ Important

The SpectreVerilog and UltrasimVerilog circuit simulators are available only in
IC6.1.6 release.

The following simulators are supported for the Monte Carlo Sampling and Improve Yield run
modes:

m spectre (Virtuoso Spectre circuit simulator)

B aps (Virtuoso Accelerated Parallel simulator)

m ams (Virtuoso AMS Designer simulator with Spectre or APS as the solver.
Note the following:

O  Ensure that you are using the Cadence IUS 9.2 or later version of Virtuoso AMS
Designer simulator.

O  You cannot use Virtuoso AMS Designer simulator with UltraSim as the solver to
run Monte Carlo analysis.

O Running Monte Carlo simulation in interactive mode (using SimVision) is not
supported with the AMS Designer simulator.

Note: If you have specified device checks or operating region specifications for a test, ensure
that only the Virtuoso Spectre circuit simulator, Virtuoso Accelerated Parallel simulator, or
Virtuoso AMS Designer simulator (with Spectre or APS as the solver) is selected for that test.
For more information about selecting the simulator for a test, see Choosing the Target
Simulator on page 90.
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Specifying Options for Saving Simulation Results

By default, the simulation results information is saved to
libraryName/cellName/adexl/results/data/<history_1item> inthe location
specified using the asimenv.startup projectDir environment variable. The default
setting for this environment variable is SHOME/simulation.

To specify the options for saving simulation results and a different location where you want
the program to save the simulation results, do the following:

1. In the ADE XL session window, choose Options — Save.

The Save Options form appears.

_|| Save Options | o |_|i.:\§|

History Entries to Save

Save 10| entries

— Ovenwrite History  |Mext Histary Run

— Retain Metlist Directory

Simulation Results

» Save Simulation Data v Save Metlists

_ Use Local Simulation Results Directory

SEmp

Design Points per Optimization Run
o aave all design points

& Save hest 1p design points)

Results Location
Simulation Results Directory Location:

| Bronkse.
T

ADE L Results Database Location:

Browse...
NERRTE

\_Canu:el | Defaults Ji Apply J Help
1

By default, the simulation results and the netlist data are saved for all the design points.
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O Ifyou do not want to save the simulation results data, deselect the Save Simulation
Data check box.

Q If you do not want to save the simulation results and the netlist data, deselect the
Save Simulation Data check box, then deselect the Save Netlists check box.

O To save only the simulation results, but not the netlist for each design point, deselect
Save Netlists and select only the Save Simulation Data option. When this option
is selected, the point-specific netlist data is not saved and the netlist directory for
every point is replaced with a symbolic link to the reference netlist directory. This
combination of save options is useful in saving space when the netlist for each
design point is very large and space-consuming.

2. By default, the results for distributed simulation runs are saved in the location specified
in the Simulation Results Directory Location field. To save the results for distributed
simulation jobs run on a remote system in a local directory on that system, select the Use
Local Simulation Results Directory check box and specify the path to the local
directory.

Note the following:

Q You must ensure that the specified local directory path exists on all the remote
systems on which a distributed simulation is run.

Q If this option is set, you can view the simulation results in the Results tab. However,
you cannot plot the results, re-evaluate expressions, or annotate simulation results
to the schematic.

Q The results saved on remote systems will not be deleted if you delete the
corresponding history items. You must manually delete the directories containing
the results on remote systems.

) Tip

Setting this option improves distributed simulation performance because the results
are saved on the remote systems on which the jobs are run instead of saving them
over the network.

3. Inthe Simulation Results Directory Location field, type the directory path where you
want the program to write your simulation results information; or do the following:

a. Click Browse.

b. On the form that appears, navigate to and select the directory where you want the
program to write your simulation results information.

c. Click Open.
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If your design library is set up as read-only, you can use this field to specify a writable
location.

Click OK.

The program writes simulation results information to
libraryName/cellName/adexl/results/data/<history_ 1item> inthe
specified directory.

If you do not specify a simulation results location, but specify a ADE XL results database
location (see Specifying Results Database Location on page 76), the program writes this
information to

libraryName/cellName/adexl/results/data/<history_ 1item> inthe
results database location.

Note: You can also specify the simulation results location using the adex1 .results
saveResDir environment variable. For more information, see saveResDir on page 901.

See also

ADE XL View Directory Structure on page 762
Specifying Results Database Location on page 76

Specifying How Much Data to Save on page 805

Overwriting a History Item during Subsequent Simulation Runs on page 807
Working with Read-Only ADE XL Views on page 775
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Specifying Results Database Location

By default, the program writes the results database and run log files to
libraryName/cellName/adexl/results/data in the ADE XL view. For more
information about the ADE XL view, see ADE XL View Directory Structure on page 762.

To specify a different location where you want the program to save the results database and
run log files, do the following:

1. In the ADE XL session window, choose Options — Save.

The Save Options form appears.

_|| Save Options | 4 |JI

LS

History Entries to Save

Save 10 entries

— Owerwrite History kNext History Run i

_ Retain Metlist Directary

Simulation Results

» Save Simulation Data v Save Metlists
_ Usze Local Simulation Results Directory

Stmp

Design Points per Optimization Run
e Save all design points

& Save best 1p design paint(s)

Results Location
Simulation Results Directary Location:

|Bronse...
p

ADE ¥L Results Databasze Location:

Browse. .
| S—
I LCanceIJLDefaultsJL.ﬂ.pplyJLHelpJ_
1 Il
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2. Inthe ADE XL Results Database Location field, type the directory path where you

want the program to write your results database information and run log files; or do the
following:

a. Click Browse.

b. On the form that appears, navigate to and select the directory where you want the
program to write your results database information and run log files.

c. Click Open.

If your design library is set up as read-only, you can use this field to specify a writable
location.

3. Click OK.

The program writes results database information and run log files to
libraryName/cellName/adexl/results/data in the specified directory.

If you do not specify a results database location, and you open the ADE XL view in
read-only mode or you do not have write permissions in the ADE XL view, the program
writes this information to 1 i braryName/cellName/adexl/results/data in the
location specified using the asimenv.startup projectDir environment variable.
The default setting for this environment variable is SHOME/simulation. For more

information, see Working with Read-Only ADE XL Views on page 775.

Note: You can also specify a different location for the results database and run log files using
the adex]1 .results saveDir environment variable. For more information, see saveDir on

page 899.

See also

m ADE XL View Directory Structure on page 762

B Specifying Options for Saving Simulation Results on page 73

m Specifying How Much Data to Save on page 805

m  Overwriting a History ltem during Subsequent Simulation Runs on page 807

m  Working with Read-Only ADE XL Views on page 775
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Specifying Tests and Analyses

You can perform the following tasks from the Data tab in the Data View assistant pane in the
ADE XL environment:

m  Working with Tests on page 80

Viewing Information about a Test on page 84

Adding, Changing, and Removing Analyses on page 85

Choosing a Design on page 89
Opening a Design Schematic on page 90
Choosing the Target Simulator on page 90

Loading State Information on page 92
Saving State Information on page 94

Specifying Model Libraries on page 96

Specifying Analog Stimuli on page 98
Specifying a Custom Library of Sources on page 102

Specifying Simulation Files on page 103
Specifying Simulation Environment Options on page 108

Specifying Simulation Options on page 119
Creating and Viewing the Netlist on page 122
Modifying a Test in the Test Editor Window on page 123

]
]
]
]
]
]
]
]
B Setting the Simulation Temperature on page 97
]
]
]
]
]
]
]
m  Working with OCEAN-Based Tests on page 125

See also “Data View Assistant Right-Click Menus” on page 126.
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Working with Tests

See the following topics:

B Adding a Test on page 80
Renaming a Test on page 81
Copying a Test on page 81

Removing a Test on page 82

Adding Notes to a Test on page 83

Adding a Test

To add a test, do the following:

1. Onthe Data tab in the Data View assistant pane, right-click a test name and choose Add
Test.

() Tip
, Alternatively, you can click where it says Click to add test on the Data View
assistant pane.

The Choosing Design form appears.

—|Choosing Design -- Virtuoso® Analeg Design Erwir| - |_| ,S|

Library Mame  |fiterLik B

Cell Mame chebyshewv
idealOpimp
supply

Wienw Mame schematic B

Cpen kode & edit o read

@1 Cancel | Help
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2. Inthe Library Name, Cell Name, and View Name fields, select a design.
See “Choosing a Design” on page 89 for more information.

3. Click OK.
Your test appears on the Data View assistant pane.

The name of the test is 1 i bName: cellName: sequenceNumber

where sequenceNumber starts at 1 and increments by one for every test you add that
has the same base name (so that each test name is unique). For example, the first test
created in the ade_sample cell in the demoLib library is named
demoLib:ade_sample:1, the second test is named demolLib:ade_sample:2, and
SO on.

The program performs a copy-from-cellview operation so that design variables appear
on the Variables and Parameters assistant pane when you first add a test.

You can now define the rest of your test. See “Specifying Tests and Analyses” on page 79 for
a list of tasks you can perform on the Data View assistant pane.

Renaming a Test

To rename a test, do the following:
1. Click once to select the test name you want to change.
2. Click again to make the name editable.
The entire test name is highlighted.

3. Either type a completely new name for the test or click to place the edit cursor and edit
the name.

4. Press Return.

The new test name appears on the Data View assistant pane.

Copying a Test

To reuse the settings of an existing test, you can create a copy of the test. This allows you to
quickly setup new tests.

To copy a test, do the following:
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» On the Data View assistant pane, right-click the test you want to copy and choose
Create Test Copy.

The new test name appears on the Data View assistant pane.

The name of the new test has the suffix : sequenceNumber

where sequenceNumber starts at 1 and increments by one for every copy of the
original test (so that the test name of each copy is unique). For example, if the original
test has the name demoLib:ade_sample:1, the first copy of the test is named
demoLib:ade_sample:1:1, the second copy of the original test is named
demoLib:ade_sample:1:2 and so on.

Removing a Test

@auﬁon
There is no undo for this action.
To remove a test, do the following:

» On the Data View assistant pane, right-click the test you want to remove and choose
Delete.

The program deletes the selected test.
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Adding Notes to a Test

To add notes to a test, do the following:

1.

On the Data View assistant pane, right-click the test for which you want to add notes and
choose Notes.

The Add/Edit Notes form is displayed.

= Add/Edit Notes [ ]

Maotes

In the Notes field, add notes for the test.

Note: By default, the notes field can accept only 512 characters. You can change this
limit by setting the maxNoteslLength environment variable.

Click OK.

The notes are added to the test details in the ADE XL setup database. Similarly, you can

add notes for global variables, parameters, corners, Reliability Analysis setup, or history
items.

Important Points to Remember

Notes added to a test are visible in the tooltip information, which is displayed when you

[ |
hover the pointer over a test name on the Data View assistant pane. If the notes are very
long, only the first 10 rows are displayed in the tooltip by default. You can change this limit
by setting the maxNotesRowsDisplay environment variable.

B Toremove notes added to a test, right-click on the test name and choose Delete Notes.
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Viewing Information about a Test

You can view information about a test in ADE XL such as the test name, the design associated
with the test (lib/cell/view), the target simulator, and the ADE state.

To view information about a test, do the following:

» Onthe Data View assistant pane or on the Variables tab of the Variables and Parameters
assistant pane, hover the mouse cursor over a test name.

A text box containing test information appears.

FHame: Trans_12u_Gain_%io_CkMRBE_SR
Tool: ADE
Design: demoLib/adc_cascode_opamp_sim/config_Gain_Vio_CMRRE_SR

Setup Arguments
path: $24XL_SETUPDE_DIR
sim: spectre
state: Trans_12u_Gain_Yio_CkER_SE_Trans_1Z2u_Gain_Vio_ChMBE_SE_Interactive.l

If you have added notes for the test, they are appended to the test information.

After a while, or if you move the mouse cursor, the text box disappears.
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Adding, Changing, and Removing Analyses

See the following topics:

B Adding an Analysis on page 85
m Changing an Analysis on page 87

m Removing an Analysis on page 87

Adding an Analysis

To add an analysis to your test, do the following:

1. On the Data View assistant pane, right-click the test and choose Add Analysis.
(1) Tip

, Alternatively, you can click where it says Click to add analysis in an expanded test
tree on the Data View assistant pane.
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The Choosing Analyses form appears.

—i|Choosing Analyses —— Yirtuoso® Analog Cesign Emfiru:unmE|| 4 |J Y

Analysis & tran wiodo Lac o haise
A s sens oo domatch o sth
o pz o 5P o envip o PSS
s pac o psth oopnoise L pef
 psp W Opss o gpac W gpnoise
o ot « gpsp w hb ' hhat
s hbnoize

Transient Analysis
Stop Time |
accuracy Defaults (erpreset)
__ conservative _ moderate _ liberal

__ Transient Moise

_ Dynamic Parameter

Enahbled Diptions...
- | S

_cancel Ji Defaultz J| Apply | Help I
1

The items that appear on this form depend on the simulator you selected (see “Choosing
the Target Simulator” on page 90).

2. Inthe Analysis section, select a radio button for the analysis type you want to define.
The setup parameters corresponding to the analysis you selected appear on the form.

3. Set the analysis parameters you want (see your simulator’s user guide for more
information).

Your analysis is enabled by default: After you specify one analysis parameter, the
Enabled check box is selected.

4. Click OK.
The analysis you specified appears under the test name on the Data View assistant
pane.
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Changing an Analysis

To change an analysis setup, do the following:
1. On the Data View assistant pane, double-click the analysis you want to change.

Note: You might need to expand the tree by clicking the plus sign (+) to the left of the
test that contains the analysis you want to change.

The Choosing Analyses form appears.

The items that appear on this form depend on the simulator you selected (see “Choosing
the Target Simulator” on page 90).

uy
f@f Tip
Alternatively, you can change an analysis by right-clicking its name and choosing
Edit from the pop-up menu that appears.

2. (Optional) Inthe Analysis section, select a radio button to change the analysis type you
want to define.

The setup parameters corresponding to the analysis you selected appear on the form.

3. (Optional) Change the analysis parameters you want (see your simulator’s user guide for
more information).

4. (Optional) You can deselect the Enabled check box to turn off the analysis without
removing the setup information.

"‘\/ .
*(l)* Tip
Alternatively, you can turn off an analysis by deselecting the check box next to the
analysis name in the tree on the Data View assistant pane.

5. Click OK.

Removing an Analysis

@auﬁon
There is no undo for this action.

To remove a analysis, do the following on the Data View assistant pane:

August 2014 87 Product Version 6.1.6
© 1990-2014 All Rights Reserved.



Virtuoso Analog Design Environment XL User Guide
Specifying Tests and Analyses

1. To the left of the test containing the analysis you want to remove, click + to expand the
test (if it is not already expanded).

2. Right-click the analysis you want to remove and choose Delete.

The program removes the selected analysis.
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Choosing a Design

To specify a design for a test, do the following:

1. On the Data View assistant pane, right-click the test or analysis hame and choose
Design.

The Choosing Design form appears.

— | Choosing Design - Yirtugso® Analog Design Erwir| - |J ,ﬂ§|

Library Mame  |fiterLik B

Cell Mame chebyshew
1dealOpimnp
supply

Wiew Mame schematic B

Zpen Mode & edit o read

@1 Cancel | Help

In the Library Name drop-down list, select a library name.
In the Cell Name list box, select a cell name.

In the View Name drop-down list, select a view name.

a e 0N

For the Open Mode, select one of the following radio buttons:
Q edit opens the design in edit mode.
Q read opens the design in read-only mode

6. Click OK.
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Opening a Design Schematic

To open the design associated with a test, do the following:
» On the Data View assistant pane, right-click the test and choose Open Design in Tab.

The design associated with the test appears on a new tab in your session window.

, When the design is open, press Ctr1+Tab to switch between the ADE XL and the
schematic view.

Choosing the Target Simulator

To choose the target simulator for a test, do the following:

1. On the Data View assistant pane, right-click the test or analysis name and choose
Simulator.

The Choosing Simulator form appears.

—I | Chioagsing Sirmulator - - Wirtuoso® Analog Desiu| 4 |J j\§|

Simulatar spectre n

bulti-Technology kMode

I Cancel Apply Help [

Note: For information about Multi-Technology Mode, see “Enabling Multi-Technology
Simulation” in the Virtuoso Analog Design Environment GXL User Guide.

2. Inthe Simulator drop-down list, select a simulator.

3. Click OK.

To specify options for high performance simulation, do the following:

1. On the Data View assistant pane, right-click the test or analysis name and choose
High-Performance Simulation.
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The High-Performance Simulation Options form appears.

=] High-Performance Simulation Options | 4 |_| S

aimulation FPerformance kode & spectre o ARG

Override Accuracy (Errpreset) Defaults & Do not override . Liberal
. Moderate - Conseryative
Multithreading options & puto o Disable o Manual

Mumber of threads

Use ++aps

Frocessar affinity (0-3 or 0,2 4,6

FParazitic Reductian

Dptions Default RF Frna
Fmax (GHZ)
FPreserve Instance & Mone oo Selected o all
K Select), L iZ|ear J

m.\ Cancel J| Defaults JI apply Ji Help J._
|

For more details on the various options on this form, refer to Specifying Performance and
Parasitic Reduction Options in the Virtuoso Analog Design Environment L User Guide.
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Loading State Information

To load state information to a test, do the following:

1. On the Data View assistant pane, right-click the test or analysis hame and choose

Load State.

The Loading State form appears.

—'| Leading 5tate - Mirtugso® Analeg Design Envirenment (1) | - |_I|,\§|
Load State Option & Directory o Cellview
Directory Options
State Load Directory Cfartist_states Browse. .

Library filterLik B
Cell chebyshey B
Simulator spectre n

State Mame VFMAY CAPL 100n

VFMEX CAP1 110n
VEMAY_CAP1 90n
axlState_savel
statel

Cellviews Options

Delete State

Likrrary n
Cell ' Simulator
State ' Browse... Delete State
Description
CAP1=100n, WFMax=1.027373
[ L1l -: I
What to Load
Select All Clear all
» fnalyses » Variahles & Cutputs
» Model Setup » Simulation Files » Environment Options
» Simulator Options » Convergence Setup . Waveform Setup
» Graphical Stimuli _ Conditions Setup _ Results Display Setup
August 2014 92
© 1990-2014

Product Version 6.1.6
All Rights Reserved.



Virtuoso Analog Design Environment XL User Guide
Specifying Tests and Analyses

In the Load State Option group box, the Directory radio button is selected by default.

2. In the Directory Options group box, select a state load directory by choosing
information from the various drop-down lists or by clicking Browse to open a directory
browser window and navigating to your state directory.

State names appear in the State Name list box.
3. Inthe State Name list box, select the name of the state you want to load.

4. Inthe What to Load group box, select the check box for each type of information you
want to load. For example, if you want to load analyses from your state file, select the
Analyses check box; if you want to load design variables, select the Variables check
box.

{L} Tip
You can click Select All to select all check boxes or Clear All to clear them.
5. Click OK.

The state information you selected appears on the appropriate assistant panes in your
environment according to the following guidelines:

Q The program ignores state information that is incompatible with the selected
simulator.

Q The program overwrites state variables with matching name and value types.

O An error message appears if the state variable name is the same but the value type
is different.
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Saving State Information

To save state information, do the following:

1. On the Data View assistant pane, right-click the test or analysis hame and choose

Save State.

The Saving State form appears.

State Save Directory

SAYE &5
Existing States

Cellview Options

= Saving State - VMirtuoso® dnaloeg Design Envirenment (1) | g |J g
Save State Option & Directory o Cellview
Directory Options
Browse. .

.f.artist states|

statel

VFMAX CAP1_100n
VFMAY CAP1 110n
VFMAX CAP1 O0n
axlState savel
statel

Likarary n
Cell B Browse. .
State B
Description
[ 1]} -: I
YWhat to Save

State names appear in the State Name list box.

2. In the Save As field, type a name for the state you want to save.
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3. Inthe What to Save group box, select the check box for each type of information you
want to save. For example, if you want to save analyses to your state file, select the
Analyses check box; if you want to save design variables, select the Variables check
box.

{L} Tip
You can click Select All to select all check boxes or Clear All to clear them.

Note: If you save the analyses, you can load your saved state only for tests that have the
same target simulator. If you do not save the analyses, you can restore your state for a
test that has a different target simulator.

4. Click OK.

The program saves the state information you selected to the state name you specified.
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Specifying Model Libraries

To specify the model libraries to use when simulating a test, do the following:

1. On the Data View assistant pane, right-click the test or analysis hame and choose

Model Libraries.

The Model Library Setup form appears.

—-| spectrel: Model Library Setup | 4 |_||f$|
_ | kodel File | Section |
B Global Model Files
g FMEOW AL fshared COKOA0 gpadk090/modelsfspectre/gpdkd30.5cs (MM x,L
L w | AmodelstyY AR{"section")Ymodels scs
i o <Click here to add model file= Dawm
Edit File
Celete

(0].8 Cancel Ji Apply Help I

. Inthe Model File column, type the path and file name of the model file you want to use.

Alternatively, you can click ... to open the Choose Model File form where you can
navigate to select a valid model file.

See Chapter 9, “Working with Model Files and CDF” for more information about model

files.
. (Optional) In the Section column, select a section from the drop-down list.

A model file can have zero or more sections. If a model file contains no sections, there
is no drop-down list available. The section you select determines which model definition
the simulator uses.

For more information about sections in model files, see “Corners Modeling” in the Direct
Simulation Modeling User Guide.
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Setting the Simulation Temperature

To set the simulation temperature for a test, do the following:

1. On the Data View assistant pane, right-click the test or analysis name and choose
Temperature.

The Setting Temperature form appears.

— | Setting Termperature —— Wirtuoso® Analog Desi| o | ] _j\§|

Scale & Celsius o Fahrenheit o Kelvin

Degrees 27

Cancel Defaults Apply Help

2. Select one of the following Scale radio buttons to indicate the units you want to use for
temperature:

Q Celsius
Q Fahrenheit
Q Kelvin
3. Inthe Degrees field, type a value.

The value you type can be a constant or expression which can include the use of VAR.
4. Click OK.

August 2014 97

Product Version 6.1.6
© 1990-2014

All Rights Reserved.


../anasimhelp/param.html#VAR

Virtuoso Analog Design Environment XL User Guide
Specifying Tests and Analyses

Specifying Analog Stimuli

To specify analog stimuli (input stimulus and global sources) for a test, do the following:

/ Important

The top-level schematic of your design must have input pins, bidirectional pins, or
global nets (such as vdd! for power stimulus).

1. On the Data View assistant pane, right-click the test or analysis name and choose
Stimuli.
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The Setup Analog Stimuli form appears.

— Setup Analog Stimuli |20

Stimulus Type o Inputs & Global Sources =

OFF wss! Jognd! Voltage de
0FF wdd! fgnd! Voltage dec

Change

Enabled _ Function [dac  [Rg  Twpe  [Voltage g

DC woltage

S magnitude

AT phase

*F magnitude

Fac maghitude

FaC phase

Source type de:

Temperature coefficient 1

Temperature coefficient 2

Hominal temperature

MHoize file name

Mumber of noisesfred pairs 1]

Freg 1

Maoize 1

I @1 Cancel | Apply Help

Current values for the selected input, global source, or bidirectional pin appear in the
fields on the form. The fields that appear depend on what is required for your simulator.
When the form first appears, these fields might be blank, might contain default values, or
might contain initial values that you specified at another time.
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2. Select one of the following Stimulus Type radio buttons:
Q Inputs indicates that you want to apply stimulus to input or bidirectional pins
All input and bidirectional pins in your design appear in the list box.
Q Global Sources indicates that you want to specify global power sources

All global sources on your schematic (excluding the gnd! ground signal) appear in
the list box. You can set DC source values here.

3. In the list box, select the pin or global source whose parameters you want to specify.

4. In the Function drop-down list, select one of the following source functions:

/ Important

If you selected a global source, you must select dc.

dc Direct current
sin Sinusoidal waveform

pulse Pulse waveform

exp Exponential waveform

pwl Piecewise linear waveform

pwlf Piecewise linear waveform file

sffim Single frequency FM source waveform

5. In the Type field, specify whether your stimulus is a Voltage or Current stimulus.
6. In the remaining fields on the form, type the parameter values you want.

The parameters displayed in this list depend on the simulator you are using. See your
simulator documentation for details on setting these parameters.

7. Click Change.
The list box displays the signal using the proper stimulus syntax for your simulator.
8. Repeat the above steps for each pin to which you want to apply external stimulus.

9. Click OK.
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The simulation environment recognizes your external stimuli, creates a simulator input
file, and generates a stimulus file containing input and power source stimuli in the proper
syntax for your simulator.

sl
()" Tip
" You can remove the voltage source for a global signal by deselecting the Enabled
check box. When you click Apply, the status that appears in the list box (as the
leftmost token) changes from ON to OFF. The netlister continues to honor the signal’s
presence and connectivity in your design.

See also

m Specifying a Custom Library of Sources on page 102

m Specifying Simulation Files on page 103
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Specifying a Custom Library of Sources

Unless you specify otherwise, all sources, whether used for stimulus or for a power supply,
come from analogLib. To specify a custom library of sources, do the following:
1. Inthe CIW, choose Tools — Library Manager.
The Library Manager form appears.
2. From the Library list box, select the library of the current design.

3. Choose Edit — Properties.

The Library Property Editor form appears.

4. If the refLibs property does not already exist, create it as follows:

a. On the Library Property Editor form, click Add.

The Add Property form appears.
b. Inthe Name field, type refLibs.
c. Inthe Type drop-down list, select string.
The Value and Possible Choices fields appear.
d. Click OK.
The refLibs property appears on the Library Property Editor form.

5. In the value field for refLibs, type a list of one or more libraries in the search order you
want.

6. Click OK.

7. On the Library Manager form, choose File — EXxit.
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Specifying Simulation Files

/ Important

You must specify any simulation files you want to use prior to running a simulation.

To specify simulation files for a test, do the following:

1. On the Data View assistant pane, right-click the test or analysis name and choose

Simulation Files.

The Simulation Files Setup form appears.

You can set up include paths, definition files and stimulus files using the Paths/Files tab
and setup digital vector files using the Vector Files tab.

Note: The fields that appear on the form depend on your target simulator.

Figure 2-1 Paths/Files Tab

Ll =Click here to add a file=

il

=] spectred: Simulation Files Setup | i |J _,5|
Faths/Files Yectar Files

R l Files/Faths

EHInciude Paths

= <Click here to add a path= o

on Files —

__=Click here to add a file= %€

£t E:t|mulus Files

L Cancel J Apply JI Help J_
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Figure 2-2 Vector Files Tab

spectrell: Simulation Files Setup | - |J }€|

YD File

EVCD File

Faths/Files i “ector Files

: Files/Paths | hiCheck |
& Vector Files
Ll =iClick here to add a file=

78
=/
b4
—J

L Sancel J Apply L Help 1

See the following sections for more information about using the Simulation Files Setup form:

Setting Up Include Paths on page 104
Setting Up Definition Files on page 105

Setting Up Stimulus Files on page 105
Setting Up Vector Files on page 106

Setting Up VCD and EVCD Files on page 106

Enabling and Disabling Simulation Files on page 107

Editing Simulation Files on page 107
Deleting Simulation Files on page 107

Setting Up Include Paths

Include paths specify the directories that contain the files you want to include when simulating
your design.
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To set up include paths, do the following:
1. In the Simulation Files Setup form, click the Paths/Files tab.

2. Inthe Include Paths tree, click where it says <Click here to add a path> and type the
path to the directory, or click the browse button to select the directory using the Choose
Files/Paths form.

The simulator resolves a relative path by looking in the net1ist directory (relative to
where you run the simulation) first. If the path starts with the . character, the simulator
also resolves this by looking in the net1ist directory first, then in each of the directories
specified in the Include Path in the order you type them. The . does not mean the
current directory.

Setting Up Definition Files

Definition files contain function and parameter definitions that are not displayed in the Design
Variables section of the simulation window. See the following sample file that contains
function and parameter definitions for the Spectre circuit simulator.

<your_install_dir>/tools/dfIIl/samples/artist/models/spectre/definitions.scs

The parameters in this file are referenced by included models and are not referenced from
any part of the design in the Cadence library.

To set up definition files, do the following:
1. In the Simulation Files Setup form, click the Paths/Files tab.

2. Inthe Definition Files tree, click where it says <Click here to add a file> and type the
path and file name of your definition file, or click the browse button to select one or more
files using the Choose Files/Paths form.

Setting Up Stimulus Files

Stimulus files can contain input and power supply stimuli, initialize nodes, and include
estimated parasitics in the netlist. You can look at the following example file that contains
Spectre circuit simulator stimuli definitions for the opamp sample design in the aExample
library.

<your_install_dir>/tools/dfIl/samples/artist/models/spectre/opampStimuli.scs

In your stimulus file, you can type node names and component names using Open Simulation
System (OSS) syntax [#name] and the system will substitute the corresponding node
numbers when writing the netlist. You can use a backslash (\) to escape a square bracket.
For information about OSS syntax, see the Open Simulation System Reference.
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To set up stimulus files, do the following:
1. In the Simulation Files Setup form, click the Paths/Files tab.

2. Inthe Stimulus Files tree, click where it says <Click here to add a file> and type the
path and file name of your stimulus file, or click the browse button to select one or more
files using the Choose Files/Paths form.

Setting Up Vector Files

To set up vector files, do the following:
1. In the Simulation Files Setup form, click the Vector Files tab.

2. Inthe Vector Files tree, click where it says <Click here to add a file> and type the
path and file name of your digital vector file, or click the browse button to select one or
more files using the Choose Files/Paths form.

3. Click on the hiCheck field next to the file and do one of the following:
0 Choose 1 to enable the check for H and L states for input signals (HL.Check).

0 Choose 0 to disable the check for H and L states for input signals (HLCheck)

Setting Up VCD and EVCD Files

For information about VCD and EVCD stimuli, see “Verilog Value Change Dump Stimuli”
(Chapter 12) in the Virtuoso UltraSim Simulator User Guide.

To setup VCD and EVCD files, do the following:
1. In the Simulation Files Setup form, click the Vector Files tab.

2. Inthe VCD File field type the path and file name of your Verilog value change dump
(VCD) file name, or click the browse button to select the file using the Choose a File form.

The VCD Info File field becomes active.

3. Inthe VCD Info File field type the path and file name of your signal information file, or
click the browse button to select the file using the Choose a File form.

4. Inthe EVCD File field type the path and file name of your “Extended” VCD (EVCD) file,
or click the browse button to select the file using the Choose a File form.

5. The EVCD Info File field becomes active.
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6. Inthe EVCD Info File field type the path and file name of your signal information file, or
click the browse button to select the file using the Choose a File form.

Enabling and Disabling Simulation Files
» To enable a simulation file for simulation, select the check box next to it.
Note: By default, the simulation files you add are enabled for simulation.

» To disable a simulation file for simulation, clear the check box next to it.

Editing Simulation Files

To edit simulation files, do the following:
1. Select one or more simulation files.
2. Click the Z button.

The simulation files are opened in a text editor.

Deleting Simulation Files

To delete simulation files, do the following:
1. Select one or more simulation files.

2. Click the #€ putton.
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Specifying Simulation Environment Options

To specify environment options for a test, do the following:

1. On the Data View assistant pane, right-click the test or analysis hame and choose
Environment.

The Environment Options form appears.
The fields that appear on the form depend on your target simulator as follows:

Environment Options for the Spectre Circuit Simulator on page 109

Environment Options for the UltraSim Circuit Simulator on page 110

Environment Options for the SpectreVerilog Circuit Simulator on page 113

Q

a

0 Environment Options for the AMS Designer Simulator on page 111

Q

0 Environment Options for the UltraSimVerilog Circuit Simulator on page 114
Q

Environment Options for the hspiceD Circuit Simulator on page 115

2. When you are done specifying options, click OK.

The environment options you specified are applied to future simulations.
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Environment Options for the Spectre Circuit Simulator

You can specify the following options for the Spectre circuit simulator:

Environment Options

Switch Wiew List

Stop Wiew List

Farameter Range Checking File
Frint Comments
LserCmdLineCption

Automatic output log

savestate(ss):

recoverrec):

Run with B4 hit binary

spectre

I

_ % _N
Y M

m\_Cancel_ﬁ_Defaults_“_.ﬂ.pply_“_HellpJ

Switch View List

Stop View List

Print Comments

userCmdLineOption

Automatic output log
savestate (ss)

recover (rec)

Return to main procedure.
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Environment Options for the UltraSim Circuit Simulator

You can specify the following options for the UltraSim circuit simulator:

— Environment Options | - |J J-S|
Switch Wiews List spectre cmos_sch cmos. sch schematic weriloga
Stop Wiew List spectre
Print Comments el
userCmdLineCption
Automatic output log L]
Metlist Format & spectre . hspice
Run hode & Batch o Interactive
Interactive Control File
I @1 Cancell| Defaults) | Apply Help [

Switch View List

Stop View List

Print Comments

userCmdLineOption

Automatic output log
Netlist Format

Run Mode

Return to main procedure.
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Environment Options for the AMS Designer Simulator

You can specify the following options for the AMS Designer simulator:

Run with B4 hit binary

m L cancel || Defaults )| Apply | Hellp _J_

— Environment Cptions | 4 |J ,5|
Farameter Range Checking File (Spectre)
Compatibility kMode (&msUlra only) & zpectre 0 hspice

B Parameter Range Checking File

Return to main procedure.
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Environment Options for the Accelerated Parallel Simulator

You can specify the following options for the Accelerated Parallel Simulator:

— Environment Cptions | - |J f€|

Farameter Range Checking File

Frint Camments

userCmdLineCption

Automatic output log ~
savestate(ss): Y M
reCOYerrec): b ]

Run with B4 hit binary

m L cancel || Defaults )| Apply | Hellp _J_

Parameter Range Checking File

Print Comments

userCmdLineOption

Automatic output log
savestate (ss)

recover (rec)

T E EH E E E =&

eturn to main procedure.
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Environment Options for the SpectreVerilog Circuit Simulator

/ Important

The SpectreVerilog circuit simulator is available only in IC6.1.6 release.

You can specify the following options for the SpectreVerilog circuit simulator:

— Enwironment Options | 4 |J f€|

Farameter Range Checking File

Print Comments el

userCmdLineCption

Automatic output log L

savestate(ss): LY N

recoverrec): _ Y _HM

Run with B4 hit binary e

| Yerilog Metlist Option ... |
o !
Output Format _ psfhin _ psthinf o sst2

m\_(:anceljk Defaultsjk.ﬁ.pplyijellpJ

Parameter Range Checking File

Print Comments

userCmdLineQOption
Automatic output log
savestate (ss)

recover (rec)

Verilog Netlist Option

Return to main procedure.
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Environment Options for the UltraSimVerilog Circuit Simulator

/ Important

The UltrasimVerilog circuit simulator is available only in IC6.1.6 release.

You can specify the following options for the UltraSimVerilog circuit simulator:

Environment Options

ENEES

Frint Comments

userCmdLineCption

Automatic output log L

Run Mode ® Baich i Interactive

Interactive Cantral File

Yerilog Metlist Dptian ...

y

m . cancel | Defaults | Apply i Hellp - [

Print Comments

userCmdLineOption

Automatic output log

Run Mode
Verilog Netlist Option

Return to main procedure.
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Environment Options for the hspiceD Circuit Simulator

You can specify the following options for the hspiceD circuit simulator:

- Environment Cptions | - |J f€|

Frint Comments

Automatic output log

I m Cancel Defaults Spply Help
|

m Print Comments

B Automatic output log

Return to main procedure.

Switch View List

The Switch View List field appears on the Environment Options form for Spectre, UltraSim,
and hspiceD circuit simulators. The switch view list tells the netlister the sequence to use
when descending into different views of your design. The flowchart in the Netlisting chapter
shows how the netlister selects views when expanding a design. The software searches
through hierarchical views in the order you specify. See also “Expanding Hierarchy to Netlist

a Design” on page 365.
> (Optional) In the Switch View Listfield, type a list of one or more view names to search

when looking for design variables and when netlisting.
Stop View List

The Stop View List field appears on the Environment Options form for Spectre, UltraSim,
and hspiceD circuit simulators.

» (Optional) In the Stop View List field, type a list of one or more view names (in no
particular order) that you want the netlister to use as stopping views.
Print Comments

The Print Comments check box appears on the Environment Options form for Spectre,
UltraSim, SpectreVerilog, UltraSimVerilog, and hspiceD circuit simulators.

August 2014 115 Product Version 6.1.6
© 1990-2014 All Rights Reserved.



Virtuoso Analog Design Environment XL User Guide
Specifying Tests and Analyses

» (Optional) Select the Print Comments check box if you want the program to write extra
comments regarding component location and name to your netlist.

Automatic Output Log

The Automatic output log check box appears on the Environment Options form for Spectre,
UltraSim, SpectreVerilog, UltraSimVerilog, and hspiceD circuit simulators.

> (Optional) Select the Automatic output log check box if you want the output log to
appear automatically when the simulator generates messages.
Parameter Range Checking File

The Parameter Range Checking File field appears on the Environment Options form for
Spectre, SpectreVerilog, and AMS circuit simulators.

» (Optional) In the Parameter Range Checking File field, type the name of the file
containing the parameter range limits.

You do not need to type the full path for the file if it is in the directory specified in the
Include Path field on the Simulation Files Setup form. The program interprets the .
character in a UNIX path specification relative to the directory where you started the
environment.

userCmdLineOption

The userCmdLineOption field appears on the Environment Options form for Spectre,
UltraSim, SpectreVerilog, and UltraSimVerilog circuit simulators.

» (Optional) Inthe userCmdLineOption field, type any command-line options you want to
send to the simulator.

savestate (ss)

The savestate (ss) check boxes appear on the Environment Options form for Spectre and
SpectreVerilog circuit simulators.

» Select one of the following savestate (ss) check boxes:

Q Yindicates that you want to run spectre with the +ss option, which causes the
simulator to save the states to a file when receiving interrupt signals like QUIT,
TERM, INT, or HUP.
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Q Nindicates that you want to run spectre with the -ss option, which disables the
savestate option.

Start from Checkpoint File (rec)

The Start from Checkpoint File (rec) check boxes appear on the Environment Options
form for Spectre and SpectreVerilog circuit simulators.

» Select one of the following Start from Checkpoint File (rec) check boxes:

Q Yindicates that you want to run spectre with the +rec option, which restarts a
transient simulation based on conditions specified in a checkpoint file.

Q Nindicates that you want to run spectre with the -rec option, which does not restart
a transient simulation, even if conditions for this have been specified in a checkpoint
file.

Netlist Format

The Netlist Format radio buttons appear on the Environment Options form for the UltraSim
circuit simulator.

» Select one of the following Netlist Format radio buttons:
Q spectre specifies a Spectre format netlist

Q hspice specifies an HSpice format netlist

Run Mode

The Run Mode radio buttons appear on the Environment Options form for UltraSim and
UltraSimVerilog circuit simulators.

» Select one of the following Run Mode radio buttons:
Q Batch
Q Interactive

If you select Interactive, you must type a valid name in the Interactive Control
File field.
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Verilog Netlist Option

The Verilog Netlist Option button appears on the Environment Options form for

SpectreVerilog and UltraSimVerilog circuit simulators.

To specify Verilog netlisting options, do the following:

» Click Verilog Netlist Option.

The Verilog HNL Netlisting Options form appears.

Verileg HNL Netlisting Options |20

Metlist For LAKLRAS] kodels

& Generate Test Fisture Template Ve n

Cvererite Yerimix Stimulus

Metlist Uppercase
Metlist SwitchRC
Drop Port Range

&zzign For Alias
Metlist Explicitly

Generate Pin Map
Skip Mull Port
Incremental Config List

Skip Timing Information

Support Escape Mames

Freserve Buses

<

Metlist Uselib
symboal Implicit e

Declare Global Locally

Global Power Mets

Global Ground Mets

vdd! wdda! wddd! wco! wocal wocdl

gnd! gnda! gndd! wss! wssal wssd! wveel weeal wveed!

Glokbal Sim Time

Global Sim Precision

Global Timescale COvernyrite Schematic Timescale

Unit rin
Unit ’EB

@1 Cancell | Defaults) | Apply Help

For more information about this form, see the following:

QO “Netlisting Options” in the “UltraSimVerilog” chapter of the Virtuoso Analog
Design Environment L User Guide. (6.1.6 ONLY)

a “Verilog Netlisting Options” in the “Netlisting Options” chapter of the Virtuoso
Mixed-Signal Circuit Design Environment User Guide.

O “Verilog Netlist Setup Form”
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Specifying Simulation Options

The options you can specify depend on your target simulator.

m Specifying Simulator Options for Spectre, SpectreVerilog, UltraSim, and UltraSimVerilo
Circuit Simulation on page 119

m Specifying Options for AMS Circuit Simulation on page 120

B Specifying Options for hspiceD Circuit Simulation on page 121

Specifying Simulator Options for Spectre, SpectreVerilog, UltraSim, and
UltraSimVerilog Circuit Simulation

/ Important

The SpectreVerilog and UltrasimVerilog circuit simulators are available only in
IC6.1.6 release.

To specify simulator options for Spectre, APS, SpectreVerilog, UltraSim, or UltraSimVerilog
circuit simulation, do the following:

1. On the Data View assistant pane, right-click the test and choose one of the following:

Menu Choice Form
Options — Analog The Simulator Options form appears
Options — Digital The Verilog-XL Simulation Options form appears.

Note: This menu is available for SpectreVerilog and
UltraSimVerilog circuit simulators only.

Options — Mixed Signal The Mixed Signal Options form appears.

Note: This menu is available for SpectreVerilog and
UltraSimVerilog circuit simulators only.

The fields that appear on the form depend on your target simulator. Refer to your
simulator’s user guide for information about the various options you can select.

2. When you are done specifying options, click OK.

The simulator options you specified are applied to future simulations.
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Specifying Options for AMS Circuit Simulation

To specify options for AMS circuit simulation, do the following:

1. On the Data View assistant pane, right-click the test, choose Options, then choose one
of the following:

analogispectre)...
FastsPICE{Ultrasim)...
sccelerated Parallel Sim{aPs)..
AhAS Simulator...

Q Options — Analog (Spectre

a Options — AMS Simulator

The appropriate form appears.
2. When you are done specifying options, click OK.

The simulator options you specified are applied to future simulations.
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Specifying Options for hspiceD Circuit Simulation

To specify options for hspiceD circuit simulation, do the following:

1. On the Data View assistant pane, right-click the test, choose Options, then choose one

of the following:

All Options..

Input and Cutput Options...
CPU Options...

Interface Qptions...
Analysis Options..

Error Options..

Wersion Options...

rodel Aanalysis Options..
DC &Analysis Options...
Transient and AC Opfions..

Analog Options — All Options

Analog Options — Input and Output Options
Analog Options — CPU Options

Analog Options — Interface Options

Analog Options — Analysis Options

Analog Options — Error Options

Analog Options — Version Options

Analog Options — Model Analysis Options
Analog Options — DC Analysis Options

o 0O O U 0O U 0O DU 0 O

Analog Options — Transient and AC Options
The appropriate form appears.
2. When you are done specifying options, click OK.

The simulator options you specified are applied to future simulations.
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Creating and Viewing the Netlist

Create...
Dizplay...
Fecreate...

To create a netlist, do the following:

1. On the Data View assistant pane, right-click the test and choose Netlist — Create.

The netlist appears in a text browser window.

2. When you are done viewing the netlist, choose File — Close Window.

To recreate the netlist, do the following:

1. On the Data View assistant pane, right-click the test and choose Netlist — Recreate.

A message appears in your Command Interpreter Window indicating success or failure.

To view the netlist, do the following:

1. On the Data View assistant pane, right-click the test and choose Netlist — Display.

The netlist appears in a text browser window.

2. When you are done viewing the netlist, choose File — Close Window.
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Modifying a Test in the Test Editor Window

As an alternative to using the ADE XL environment, you can use the ADE XL Test Editor to
edit an ADE XL test. In this editor, you can choose a design, update design variables, set up
analyses, and specify output variables.

To open the ADE XL Test Editor window for a test, do the following:
» Onthe Tests tree in the Data tab of Data View assistant pane, double-click a test name.

The ADE XL Test Editor window appears.

T T
_|| ADE HL Test Editor — ether_adcflash_RAD90_sims:adc_cascode_opamp_sim: 1 | 4 |J|}$|

Session  Setup Analyses Marahbles Outputs  Simulation cadence
: _ fnalyses il X| B
DEL _.Tupe . |.Enahle| Arguments | Eﬁ
ksl Walle [ 111 tran v n1zu s
1 wdd 23 3 ac 110G Automatic Stat-Stop rans
2siddy |0 e (o Gl
[
*®
Outputs 78 x|
— MamerSignal/Expr | Walug| Plot| Save| Save Options |
1 vout ¥ & lallv 5
IE ¥ |~ |alv
3 INM ¥ | ¥ alv
dl_ahs((value(VT("lNP"j cross(VT.. 36 | # sl
5_ Yout o g ally
p— B INM2 v | |alv
I mouse L: F: H:_J
_1IZI|:1 2] | | Status: Ready | T=e27.0 C | Simulator: spectre | State: ether_adcﬂash_ﬂ.ﬁ.DEIEI_sims:adc_cascnde_npamp_s_
I I

Alternatively, you can do the following:

> Right-click the test name and choose Open Test Editor.

The ADE XL Test Editor window appears.

This window displays the test details in the same way as displayed in the ADE L environment.
Here, you can create and modify the setup. If required, you can also run simulations and view
output results and plots.
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Similar to the ADE L environment, the Test Editor contains the Save By Subckt Instances
pane. Settings done in this pane are used by the ADE XL simulations, but currently these
settings cannot be viewed in the ADE XL environment. For details on the Save By Subckt
Instances pane, refer to the Specifying Hierarchy Levels to Save Options section in the
Analog Design Environment L User Guide.

/ Important

By default, you cannot run simulations in the ADE XL Test Editor. However, if
required, you can set the showAllMenus environment variable to t. When this
variable is set, all menus that are used to run simulations appear in the Test Editor
window.

When you run simulations, same simulation settings that were set in the ADE XL environment
are used. However, an important difference is that simulations that run from the test editor do
not use ICRP. They are same as ADE L simulations. That is why, for a distributed simulation,
only relevant job settings are copied from the ADE XL environment.

Note: When you run simulations from the test editor, by default, the results are saved in the
same directory as that of the previous history run. This overwrites the simulation data saved
for the previous history run. If you want to save data for the history, set the debugDataDir
environment variable to specify a different location where you want to save results for the
simulations run from the ADE XL Test Editor.

When you close the Test Editor window, any changes done here are copied back to the ADE
XL setup.

/ Important

If Reliability Analysis was not enabled in the adex| view and you enable it for a test
in the test editor, after you close the Test Editor, a default reliability setup named
Default_Relx is created in the Data View pane in the ADE XL window.

For information about using the Test Editor window, see “Environment Setup” in the Virtuoso
Analog Design Environment L User Guide.
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Working with OCEAN-Based Tests

In ADE XL, you can save the simulation setup in OCEAN scripts and run these scripts either
from UNIX shell or from Virtuoso GUI.

For more details on creating and running OCEAN scripts, refer to Creating and Running an
OCEAN Script.
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Data View Assistant Right-Click Menus

When you right-click a test name on the Data View assistant pane, the following pop-up menu

appears:

add Test...

Open Test Editor...
Open Design in Tak
Sdd Analysis...
Create Test Copy
Delete

Motes...

Delete Motes

Job Setup...
Clear Johb Setup...

Pre-Run script...

Design...
Load State. .
Save State. .

aimulator...

High-Perfarmance Simulation...
tdodel Libraries...
Temperature. ..

Stimuli...

Simulation Eiles...
MATLAB S imulink,
Enviranment...

MOL Control...
Feliability

Dptions

Betlist

Linter Log...
Convergence Ajds

BF

MTS Options...
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Note: The MTS Options item appears only after you have launched Analog Design
Environment GXL.

When you right-click an analysis on the Data View assistant pane, the following pop-up menu
appears:

Edit...
Celete

Design...
Load State...
Save State. .

Simulatar...

Turho/Parasitic Reduction...
kdodel Libraries...
Temperature. ..

Stirmuli...

Simulation Eiles...
MATLAESimulink, ]
Enviranment...

Oiptions ]
Metlist [
Converjence Aids [
BF ]
TS Options...

Note: The MTS Options item appears only if you have launched Analog Design
Environment GXL.

August 2014 127 Product Version 6.1.6
© 1990-2014 All Rights Reserved.


../adeGXL/adeGXLTOC.html#firstpage
../adeGXL/adeGXLTOC.html#firstpage
../adeGXL/adeGXLMTS.html#firstpage
../adeGXL/adeGXLMTS.html#firstpage
../adeGXL/adeGXLTOC.html#firstpage
../adeGXL/adeGXLTOC.html#firstpage

Virtuoso Analog Design Environment XL User Guide
Specifying Tests and Analyses

When you right-click in edit mode for a test name on the Data View assistant pane, the
following pop-up menu appears:

Cut Cirl+
Copy Cirl+iC
Paste Cirl+%
Delete

Inzert Unicode control character r

The action you take determines what menu items are available.

Undo Ctrl+2
Zut Cirl+
Copy Crl+i2
Paste Cirl+v
Delete

Inzert Unicode contral character 3

When you right-click the Design Variables tree on the Data View assistant pane, the
following pop-up menu appears:

add Yariahle

Copy from Cellview

Copy to Cellwiew

Hide Overridden Variables
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When you right-click a design variable on the Data View assistant pane, the following pop-up
menu appears:

Add Yariahle

Edit Yariahle

Copy

Lelete Yariahle
Copy from Cellview
Copy to Cellview
Eind “ariakle
Create/Update Global

When you right-click the Global Variables tree on the Data View assistant pane, the
following pop-up menu appears:

aelect All

Deszelect &l

add YWariahle

Import Sweep

Dizable all Parametric Sets

When you right-click a global variable on the Data View assistant pane, the following pop-up
menu appears:

add Yariahle

Edit Yariahle

Copy

Unida

Bedo

Delete Yariahle
Backannotate to Test  »
EnablesDizahle

Group as Parametric Set
Add to Parametric Set »
Import Sweep

Motes. .

Delete Motes
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When you right-click the Parameters tree on the Data View assistant pane, the following

pop-up menu appears:

Select All
Deselect All
Disahle All Parametric Sets

When you right-click a parameter on the Data View assistant pane, the following pop-up menu

appears:

Edit Wariahle

Copy

Undo

Eeda

Delete Yariahle
EnablesDizahle

Group as Parametric Set

Set Design Value
Create Parameter Range

add to Farametric Set
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Working with Design Variables and
Instance Parameters

You can use design variables and Component Description Format (CDF) instance
parameters to set component values for simulation. Design variable values apply to specific
tests. The scope of a CDF parameter value depends on which Analog Expression Language
(AEL) functions you use to refer to the parameter.

See the following topics for more information:

m  Working with Design Variables on page 132

m  Working with Device Instance Parameters on page 145

August 2014 131 Product Version 6.1.6
© 1990-2014 All Rights Reserved.


../cdfuser/chap1.html#firstpage
../cdfuser/chap1.html#firstpage
../aelref/aelrefTOC.html#firstpage

Virtuoso Analog Design Environment XL User Guide
Working with Design Variables and Instance Parameters

Working with Design Variables

You can add, change, and delete design variables on the Data View pane or the Variables
tab of the Variables and Parameters pane in your ADE XL environment.

B Adding a Design Variable on page 132

Changing the Value of a Design Variable on page 135
Hiding Overridden Design Variables for a Test on page 136
Deleting a Design Variable on page 137

Saving Design Variables on page 137

Finding Design Variables in Schematic on page 138

Copying Design Variable Values to the Schematic on page 139

Copying Design Variable Values from the Schematic on page 140
Importing Design Variables from an ADE State on page 141
Displaying Design Variables on the Schematic on page 141

Defining Variables in a File on page 142

Adding a Design Variable

To add a design variable to a test, do the following:
1. Choose Window — Assistant — Variables and Parameters.

The Variables and Parameters pane appears.

Variahles and Parameters
Setup State |~| B ™
 Variables Parameters
Yariahle |Walue |

EE myFirsiTest
EgE mySecondTest
» & Global Yariables
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2. On the Variables tab of the Variables and Parameters pane, right-click the test and
choose Add Variable.

s
~(y)" Tip
V Alternatively, you can do one of the following:

a Click where it says Click to add variable in an expanded test tree on the Data
View pane or on the Variables tab of the Variables and Parameters pane.

Figure 3-1 Design Variables in the Data View Pane
Data View BE8

B » % Tests

B w £k myFirstTest

- @ Simulator spectre
A Analyses

B Design Variables

e

siddg
f| secld

i

[

=

L il

Data || Histary

Figure 3-2 Design Variables in Variables and Parameters Assistant

Variables and Parameters BE8
Setup State || B o 12 i
Yariahles Farameters
Wariahle |%alue |
Bk myFirsiTest
Mh—ac ey
siddy al O
iFTuled ey
s 100y _ ooy
EfE mySecondTest

Q In an expanded test tree on the Data View pane, right-click a design variable and
choose Add Variable.
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The Editing Design Variables form appears.

— Editing Design Wariables — Wirtuoso® Analog Design Environment (43 | 4 |_| _}§|
Design Yariahles

Selected Yariahle

5 Mame | Yalue |
Mame 1 vin_ac 1.25

> yid 25
Value (Expr) | =

5 siddy 0

4 ist_100u 100u

Add Delete Change
L. - o N A

[ et Clear Find
L A o A

Cellviesw Variables Caopy Fram Coaopy Ta
b F'E-" - FI!:III -y

Cancel )(_Apply J|_Help )
1

3. In the Name field, type a name for your design variable.

The name must begin with a letter or the underscore character (_) and can contain only
letters, numbers, or underscore characters.

4. In the Value (Expr) field, type a value or expression for your design variable.

The expression can be an equation, a function, or another variable. The simulator
evaluates the expression which must follow Analog Expression Language (AEL) syntax.

5. Click Add.

Your design variable and its value appear in the Design Variables table on the Editing
Design Variables form and also in the expanded test tree on the Data View pane and on
the Variables tab of the Variables and Parameters pane.

Note: You can also define variables in a definitions file.

By default, the design variables defined for your tests are automatically promoted as
global variables in the Global Variables tree on the Data View assistant pane and the
Variables tab of the Variables and Parameters assistant pane. The design variables are
displayed with a strikethrough because the settings for a global variable override the
settings of design variables that have the same name as the global variable. For
example, in the following figure, the design variables specified for the test named
myFirstTest are automatically added as global variables. The design variables are
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displayed with a strikethrough because the global variables override the design

variables.
Variables and Parameters x
Setup State | n o2t (i
Yariables Farameters
Yariahle |Walue |
Bk AC
g _ 18
shebolg _ 4
win—ac _1Es
fe 00y _380u
EE TRAN
B « M Glohal Variahles
W wdd 1.8
» siddg 1]
W vin_ac 1.23
W isr 1000 100u

Note: You can disable the default automatic copy of design variables to global variables by
setting the autoPromoteVarsToGlobal environment variable to nil.

Changing the Value of a Design Variable

You can change the values of design variables that are not overridden by global variables.

If you want to change the value of a design variable that is overridden by a global variable,
you must do one of the following:

m Disable the global variable for test in which you want to change the value of the design
variable.

For more information, see Disabling Global Variables for Specific Tests on page 170.
m Disable the global variable for all tests.

For more information, see Enabling and Disabling Global Variables for All Tests on
page 168.

To change a design variable, do the following:

1. In an expanded test tree on the Variables tab of the Variables and Parameters pane,
double-click in the Value cell of the design variable you want to change.
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*(1)

2.
3.

Tip
Alternatively, in an expanded test tree on the Data View pane, double-click on the
value of the design variable you want to change.

Type a new value or expression for the design variable.
Press Return or click anywhere outside that table cell.

The new value appears in the Value cell for that design variable.

Alternatively, you can change the value of a design variable from the Editing Design Variables
form as follows:

1

In an expanded test tree on the Data View pane or on the Variables tab of the Variables

and Parameters pane, right-click the design variable and choose Edit Variable.

The Editing Design Variables form appears.
In the Design Variables table, select the design variable you want to change.

The row appears highlighted and the Selected Variable fields, Name and
Value (Expr), contain the name and value of the design variable you selected.

Click in the Value (Expr) field.

The editing cursor appears where you clicked.

Type a new value or expression.

Click Change.

The new value appears in the Design Variables table.

Click OK.

Hiding Overridden Design Variables for a Test

By default, a design variable for a test is automatically promoted as global variables and the
variable appears with a strikethrough in the list of variables for that test.

You can choose to hide all the overridden variables for a test and to display only those
variables for which the value specified for a test is used. For this, do any one of the following:
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= In the Data View pane, expand the design tree, right-click on Design Variables and
choose Hide Overridden Variables.

Data View BEER

B o S Tests
B o £F ACGainBW

- @ Simulator spectre
.% .ﬁ.nalyses

M/

Add Yariahle
Copy from Cellview

o Copy to Cellview

| Hide Cverridden Variahles |
=R

&
B _
#
#H

M ;- S8, Global Uarlables ol

Data || History

= Onthe Variables tab of the Variables and Parameters assistant, right-click on a test name
and choose Hide Overridden Variables.

In both the Data View pane and the Variables and Parameters assistant, the overridden
variables are hidden for the test.

Deleting a Design Variable

To delete a design variable, do the following:

» In an expanded test tree on the Data View pane or on the Variables tab of the Variables
and Parameters pane, right-click the design variable you want to delete and choose
Delete Variable.

Note: You can also delete design variables from the Editing Design Variables form.

Saving Design Variables

Your design variables are saved with your ADE XL setup. To perform an explicit save, do the
following:
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» Choose File — Save.

The program saves your setup information, including design variables. The program

reloads these values the next time you open this design cellview.

Finding Design Variables in Schematic

You can search for a design variable in the schematic to identify its location. To find a variable,
do the following:

1. In the Data View pane, expand the test tree.

2. Expand the Design Variables tree.

Right-click a design variable and choose Find Variable.

| Data Views

=

E

Y

W}

Ye Tests

B » & ACGainEW
- L@y Simulator spectre
E@ Analyses
B Design Variahles
[ siooe
[ REE

S

M/

.1-,,
-t&

Add Yariahle
Edit Wariahle

Copy

Delete Yariahle

Copy from Cellview

Copy to Cellview

Eind “ariable

Data

CreatedUpdate Global

I TT

||||| i

J

Alternatively, do the following on the Variables tab of the Variables and Parameters assistant:

1. Toggle the view to show the variables names. Expand a variable tree to show the test

names.

2. Right-click the test name and choose Find Variable.
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If the variable is found in the schematic, the design is opened in the design tab and all
the instances are highlighted, as shown below.

Havigator 718X 2 adex =& acic_sample_hold_sim
T Default n LT DTTTeTe
r ol | . LB Input
a n - L P

5 Marme ..

~(Z) RE (res)

() RE (res)

D

(v

() 23 (vsin)
() Va5 fvdch

SO LT = S P =

Property Editor 78]

Q) instance g (A1 [~ |

Ivslgnore frue
Freguency..

Moise file n...
MNumber of .. 0

DC voltage (various)

AT mannit
il

|

IEHEHERHE

In case of a hierarchical design, if the variable is not found in the top level of design, the
tool traverses down the hierarchy and highlights the variable in the lower level, where
found.

If the variable is not found in the schematic, a warning message, as shown below, is
displayed in the CIW.

Variable ‘<var-name>’ not found on the schematic.

Copying Design Variable Values to the Schematic

If you change design variables in your simulation setup and want to copy the values back to
the cellview before you save the schematic, do the following:

» On the Variables tab of the Variables and Parameters pane, right-click the test and

choose Copy to Cellview.
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r‘ . .
{\l} Tip

Alternatively, in an expanded test tree on the Data View pane, right-click a design
variable and choose Copy to Cellview.

The program copies design variable values from the Variables tab of the Variables and
Parameters pane to the cellview.

Alternatively, you can do the following:

1. On the Variables tab of the Variables and Parameters pane, right-click the test and
choose Edit Variable.

N l P - .
*(LD* Tip

Alternatively, in an expanded test tree on the Data View pane, right-click a design
variable and choose Edit Variable.

The Editing Design Variables form appears.
2. Select one or more variables you want to copy to the current cellview.
3. Inthe Cellview variables section, click Copy To.
The program copies the selected design variable values to the current cellview.

4. When you are done with the form, click OK.

Copying Design Variable Values from the Schematic

If you change design variables on your schematic and want to use these values in your next
simulation, do the following:

» On the Variables tab of the Variables and Parameters pane, right-click the test and
choose Copy from Cellview.

) Tip

Alternatively, in an expanded test tree on the Data View pane, right-click a design
variable and choose Copy from Cellview.

The program copies design variable values from the schematic to the Variables tab of the
Variables and Parameters pane.
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Alternatively, you can do the following:

1. On the Variables tab of the Variables and Parameters pane, right-click the test and
choose Edit Variable.

S
) Tip

Alternatively, in an expanded test tree on the Data View pane, right-click a design
variable and choose Edit Variable.

The Editing Design Variables form appears.
2. Click Copy From.

The program copies design variable values from the schematic to the Variables tab of the
Variables and Parameters pane.

3. When you are done with the form, click OK or Cancel.

Note: You can disable copying design variables to global variables by setting the
copyDesignVarsFromCellview environment variable tonil.

Importing Design Variables from an ADE State

For details on importing the design variables and parameters by using the Loading State
form, see “Loading State Information” on page 92.

Displaying Design Variables on the Schematic

To display the values of instance parameters that are design variables on the schematic, do
the following:

1. In the CIW, choose Tools — CDF — Edit.
The Edit CDF form appears.

2. In the Scope group box, select the Library radio button.

3. Inthe CDF Layer group box, select one of the following CDF types (see CDF Type in
the CDF Commands chapter in the Component Description Format User Guide for
information about these choices):

Q Effective

Q User
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Q Base
4. Inthe Library Name field, select the library whose CDF you want to edit.
5. On the Edit CDF form, click the Interpreted Labels tab.

You can use interpreted labels to display parameter values, evaluated parameter values,
net connectivity information, backannotated simulation information, and more. For more
information, see “Specifying Label Information” in the Component Description Format

User Guide.
6. On the Interpreted Labels tab, click the Parameters(cdsParam) tab.
7. For paramEvaluate, select the full check box.

Design variables appear on your schematic.

Defining Variables in a File

You can define functions and global variables that are not design variables (such as model
parameters and simulator parameters) in a definitions file. Cadence provides sample
definition files for the Spectre circuit simulator in
your_install_dir/tools/dfII/samples/artist/models/spectre (see
defaults.scs and definitions.scs).

To set up a definitions file, do the following:

1. Create the file in the directory you specify in the Include Paths field on the Simulation
Files Setup form.

2. In the Definition Files field on the Simulation Files Setup form, type the full UNIX path
and name of the definitions file.

The simulator reads the definitions file when it starts.

Your definitions file can contain any of the following:

Simple passing parameters real R(real 1, real w) ({
return (500*1/w);
}

Functions returning constant values real PiRho() {
return 2500;

}

real Rpi(real 1, real w) {
return PiRho () *1/w;
}
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For more information about defining functions in a definitions file, see “User Defined
Functions (functions)” in the Virtuoso Spectre Circuit Simulator Reference.

See also

m Example of a Polynomial Resistor as a Function of Temperature on page 143
B About Inherited Parameter Value Functions (iPar, pPar) on page 143

Example of a Polynomial Resistor as a Function of Temperature

You can define a polynomial resistor as a function of temperature as follows:

real rpoly(real value, real tdc) {
value* (1+.01* (tdc-25)+.002* (tdc-25) **2) ;
}

You can use this function to specify the value of a resistor as follows:

rpoly (1k, tempdc)

You can set resistor properties tc1 and tc2 so that the system automatically models resistor
temperature effects, rather than defining your own functions.
About Inherited Parameter Value Functions (iPar, pPar)

You can use inherited parameter value functions iPar and pPar in conjunction with built-in
functions or user-defined functions.
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The following diagram shows a schematic example using pPar:

L=pPar("Ip")
4{ E W=pPar("wp" )at——

> —

Hierarchical variables

4{ E L=pPar("In")

W=pPar("wn" )e——

N/
In -<€—— Cell parameters created
during Automatic Symbol
wn
IN ouT Ip Generation
wp -——
¢ Two instances of the
IN ouT IN ouT parameterized cell, with
= u different transistor

In=10u In=20u dimensions
wn=5u wn=8u
lp=5u lp=15u
wp=10u wp=30u

For more information about iPar and pPar parameters, see “Passing Parameters in a Design”

in the Defining Parameters chapter of the Component Description Format User Guide.
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Working with Device Instance Parameters

In ADE XL, you can

m Change the value of a device instance parameter for a simulation without affecting the
value on the schematic

Disable the changed value of a device instance parameter for a simulation
Sweep a device instance parameter

Disable callbacks on swept device parameters

Create matched device parameters

Create ratio-matched device parameters

Backannotate changed device instance parameter values back to the schematic

See the following topics for more information:

Viewing Instance Parameters and Their Values on page 146

Changing the Value of a Device Instance Parameter for Simulation on page 149

Disabling a Changed Device Instance Parameter Value for a Simulation on page 152
Filtering Device Instance Parameters on page 152
Creating Custom Device Filters on page 153

Deleting a Parameter on page 155
Specifying an Instance Parameter as a Sweep Parameter on page 178

Creating Parameter Ranges on page 156

Creating Matched Device Parameters on page 201

Creating Ratio-Matched Device Parameters on page 204
Sorting Parameters by Properties and Objects on page 210
Disabling Callbacks on Swept Device Parameters on page 212

Annotating Simulation Results on page 693
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Viewing Instance Parameters and Their Values

To view instance parameters and their values for the design associated with your test, do the
following:

1. Make sure you are viewing the design schematic associated with your test.

For more information, see Opening a Design Schematic on page 90.

2. Choose Window — Assistant — Variables and Parameters to display the Variables
and Parameters assistant pane.

3. Click the Parameters tab on the Variables and Parameters assistant pane.
4. On the schematic, select one or more instances.

You can select more than one instance by shift-clicking each instance one by one or by
dragging a selection box around a set of instances.

uy
f@f Tip
Use the Navigator assistant pane to quickly select the instances.
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The selected instances are displayed in the upper half of the Parameters tab of the
Variables and Parameters pane.

Variables and Parameters
Setup State || n o 25 (i
Yariahles Parameters
\Default B3 (=) (7
=g M3
BE M
Instance |Parameter | alue
E i b |
- > ‘ -
) Tie

Place the mouse pointer on the instance name to view the name of the library, cell,
and view containing the instance in a pop-up.

5. Click the plus sign to the left of the instance name to view the parameters for the instance.

The parameter names appear in the expanded tree beneath the instance name. The
value of each parameter appears in the second column.
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Yariables and Parameters

Setup State ||

|  Wariahles || Parameters
Default B 0=0] [ %:n
Adeeifipiiar 4
Lt 300n
Tofzd Wi, 283.4u
Firagar Wiy 16.3u
Firagars 18
Tiwasfiois 130n
S0 Metal o 120n
=) M4
Instance |Parameter |4 alue
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Changing the Value of a Device Instance Parameter for Simulation

To change the value of a device instance parameter for simulation, do the following:

1. On the upper half of the Parameters tab on the Variables and Parameters pane, click the
value of the device instance parameter you want to change and type a new value.

Note: You might have to expand the tree by clicking the plus sign to the left of the
instance name at the root of the tree.

To view only the parameters in the Parameters tab, see Sorting Parameters by
Properties and Objects on page 210.

For example, change the value of the Length parameter from 300n to 350n.

Variables and Parameters

Setup State || B e ™
Yariables Parameters

\Default B 0=0) ()

Aeitipliar 4
Leigaity a00n
Tofald Wity 293.4u
Firpger Wigd 16.3u
Firrgers 18
Thresihold 1500
S0 Mstal L 1200
Bg) M

Instance |Parameter |Walue

- —

The instance parameter and its new value (350n) appear on the lower half of the
Parameters tab on the Variables and Parameters assistant pane. The simulator uses this
value when you click the Run Simulation button.
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Variables and Parameters BEe
Setup State || B o a2 =
Variables Parameters
Default - JEIRE
2igh M3

Alesifiiiar 4
R

Fotal Wiy 233.4u

Firrger WiaHs 16.5U

Firngers 16

Flrresioiy 150n

SA0 Weral L 120N

B M
Instance |Parameter |Walue
W M3 | 350n

-

Alternatively, you can do the following:

1. Right-click the instance parameter whose value you want to change and choose Create
Parameter.

The instance parameter and its value appear on the lower half of the Parameters tab on
the Variables and Parameters assistant pane.
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Variables and Parameters
Setup State || B o 23]
Variables Parameters
\Default n {i=0) (10
i) Ma

Ausitipiier 4
Fotal Wiady 233.4u
Firrger Wiat: 163U
Firagers 16
Flrwesioiy 150N
S0 Merad o 120n

ea
Instance |Parameter [Walue
o M3 | 300n

ke

2. Double-click the value on the lower half of the Parameters tab and type a new one.

The simulator uses this value when you click the Run Simulation button.

The parameter is also displayed in the Parameters tree in the Data View pane.

Note: You can add parameters only using the Parameters tab of the Variables and
Parameters assistant pane. Parameters cannot be directly added in the Data View pane.

At any time, you can reset the original value, which was set in the design schematic,
for a parameter. For this, in the lower half of the Parameters tab, right-click on a
parameter name and choose Set to Design Value.

Also see:

B Enabling and Disabling Parameters
B Specifying an Instance Parameter as a Sweep Parameter
m Creating Parameter Ranges
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Disabling a Changed Device Instance Parameter Value for a Simulation

To disable a changed device instance parameter value for a simulation, do the following:

» Onthe lower half of the Parameters tab on the Variables and Parameters assistant pane,
deselect the check box for that parameter.

Moo
) Tip

Alternatively, in an expanded Parameters tree on the Data View pane, deselect the
check box for that parameter.

The next time you click the Run Simulation button, the simulator uses the device instance
parameter value from the schematic.

Filtering Device Instance Parameters

To filter the device instance parameters that appear on the upper half of the Parameters tab
on the Variables and Parameters assistant pane, do the following:

» Inthe Filter drop-down list, select one of the following:

CDF All CDF parameters
CDF Editable All editable CDF parameters
Default All editable CDF parameters with non-nil CDF values

customFilter Custom device instance parameter filter

See “Creating Custom Device Filters” on page 153 for more
information.

Only those device instance parameters that meet the filter specification appear on the
upper half of the Parameters tab on the Variables and Parameters assistant pane.
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Creating Custom Device Filters

To create a custom device instance parameter filter, do the following:

1. Write a procedure to define your custom filter.

For example, if the Defaultfilter displays the parameters for instance pM0 of the pmos2v
cell as shown below, and you want to filter out the Total Width, Thresholdand S/D
Metal Width parameters for all instances of the pmos2v cell, write the following

procedure:
Variables and Parameters EHE8
Yariahles Farameters

Default B 0 (1

2 PMO
Adesifiiiar 1
Lt au
Fotal Wi 37.5u
Firagar Wit 7.5U
Firagars l
Firresfaoiy 150N

S0 Meral Wisdy 120n

Instance |Parameter

-

i I

|Walue

(procedure (myCustomFilter inst simulator)

(let (paramList libName cellName instName)

setg instName inst->name)

setg libName inst->1ibName)

(
(setq cellName inst->cellName)
(
(

setq paramList list())

; ;Example filter for hiding Total Width,

Threshold and S/D Metal Width

;;parameters for instances of cells whose names start with pmos2v

(rexCompile "“pmos2v")

(1f (rexExecute cellName) then

(setq paramList
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(list
list "fw" (get inst "fw"))
list "1" (get inst "1"))

list "fingers" (get inst "fingers"))

—_~ e~ o~ o~

list "m" (get inst "m"))

paramList
)
)

Note: You must specify the CDF parameter names and not the CDF prompt names in
the procedure. For example, you must specify the CDF parameter name fw and not the
CDF prompt name Finger wWidth in the procedure.

4 Tip

You can also write procedures to filter parameters of instances starting with specific
names (for example, all instances starting with the name pw), or to filter parameters
of instances of cells in a library (for example, filter parameters of all instances of the
pmos2v cell in the gpdk090 library).

2. Call axl1RegisterCustomDeviceFilter as follows:

axlRegisterCustomDeviceFilter "My Filter" 'myCustomFilter

The function returns t if the registration is successful; otherwise, nil.

My Filter appears in the Filter drop-down list.

To load your custom filters each time the program starts, you can declare and register them
in your .cdsinit file.
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When you select My Filterin the Filter drop-down list, the device parameters Total Width,
Thresholdand S/D Metal width do not appear on the upper half of the Parameters tab
on the Variables and Parameters assistant pane for the selected device instance(s).

Variables and Parameters SR8
Variahles Farameters

\My Filter B i

= & PrO
Firager Wit 7.5U
Lt 3u
Firngars ]
Adiifiiiar 1

Deleting a Parameter

To delete a parameter, do the following:

» In an expanded Parameters tree on the Data View pane or on the lower part of the
Parameters tab of the Variables and Parameters pane, right-click the parameter you want
to delete and choose Delete Parameter.
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Creating Parameter Ranges

You can specify a parameter range for an individual parameter by editing the value field in the
Data View pane or the Variables and Parameters assistant, as shown below.

Data View BEE

<l FrAD R 2
- _ [E] PraDA A1 2o i
- _ [E] mesfw Tu:0.1u:du
- _ [&] wes 150n:50n:2u
<l AT iy b B i
e E hAT AL LT
S IEE Tu:0.7 w8
- e MRS Talnmaln:£u =
<l P A D T Pl Pl i
| FMADA P b
- _ [E] maasw Tu:0.1u:du
- _ [ wan 150n:50m:2u w
Data -L History J

However, if the parameter list is long, applying a parameter range for each parameter
individually can take a long time. Instead, you can use the Create Parameter Range
command in the right-click menu of the Parameters list. This command applies a standard
parameter range to a set of selected or all the parameters in the Parameters list.

To create a parameter range for more than one or all the parameters together, perform the
following steps in Data View pane or the lower part of the Variables and Parameters assistant:

1. Select one or more variables in the Parameters list for which you want to create
parameter range. Press the Shift or Ctrl key and select the parameter names.

2. Right-click on a parameter in the Parameters list and choose Create Parameter
Range.
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The Create Parameter Ranges form appears, as shown below.

— Create Parameter Ranges | il |J _f-é|

— Specify minimumdmasimum Yalues

& Percentage of design value
& Same +- %

o apecify +~% separately

+- Y [

|5tep Size n

__ Limit to Integer Yalues

3. In this form, you can specify parameter ranges in one of the following two ways:

Q Parameter range as percentage of the design value: This is the default way. In
this case, the Percentage of design value option is selected and the parameter
range is relative to the value of variable. If the variable is assigned any value in the
Data View pane, that value is taken as a reference. If there is no value assigned to
this variable in the Data View pane, the value for this variable is taken from the
design.

By default, you can specify a common percentage value for both the upper and the
lower limit in the +/- % field. The lower limit is the value of a parameter in the design
minus the specified % of the same design value. Similarly, the upper limit is the value
of a parameter in the design added to the specified % of the value of parameter in
the design.

Note: The +/- % field can contain only an integer value between 1 and 100,
including these two values.
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Alternatively, select the Specify +/- % separately option. When you select this
option, the following fields appear in the form.

& Specify +~% separately

- % 50|

+% 100

In these fields, you can specify separate % values for the upper and lower range
limits.

Note: The -% field can contain an integer between 0 and 100, including these two
values, and the +% can be set to any non-negative integer.

Q Parameter range with a specific minimum and maximum value: This option is
used to specify specific minimum and maximum value for the parameter range.
These values might not be relative to the value of a parameter in the design. To
specify these values, select the Specify minimum/maximum values option. The
Minimum Value and Maximum Value fields appear in the form.

=1 Create Parameter Ranges | 4 |J o

& Specify minimumdmasimum values
' Percentage of design wvalue
Same +~ %

Specify +/~% separately

kAinimum Walue

kda=imim Walue

|Step Size n

_ Limit to Integer Yalues

Specify the minimum and maximum values of the parameter range in their
respective fields.
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) Tip
To set the value of a parameter same as given in the design, right click on the
parameter name and choose Set to Design Value.

4. Next, you can specify how to create intermediate values within the range. For this, you
have the following two options in the drop-down list displayed in the lower section of the
form:

Q Step Size: Use this option to specify a step size between two steps. The tool
automatically creates steps between the two outer limits of the range at a gap of the
given step size. In this case, ranges of all the design parameters will have the same
step size, but the number of step values will depend on the minimum and maximum
values.

Q Number of Step Values: Use this option to specify the number of step values to
be created between the two range limits. The tool automatically calculates the
required step size and creates the intermediate values. In this case, the number of
step values will remain same for all the design parameters, but the step size will vary.

5. Selectthe Limit to Integer Values option to specify that the step values should be only
integer numbers. This would be required for parameters that cannot have decimal values,
such as m-factor and number of fingers. When you select this option, parameter range is
not created if the step values contain decimal values.

Note: An alternate way to limit the creation of range for parameters defining m-factor and
number of fingers to only integer values is to add the names of such parameters in the
layoutXL.mFactorNames and layoutXL.IlxFingeringNames environment
variables. ADE XL automatically sets only integer ranges for the parameters listed in
these variables.

6. Click OK to close the form.

ADE XL creates the parameter ranges for all the parameters and updates the Data View
and the Variables and Parameters assistants.

When the Variables and Parameters assistant is open in the schematic view and you
select an instance to create a parameter, you can right-click on the instance in the top
area of the assistant and use the Create Parameter Range command to create a
parameter as well as to apply a range of values for it.
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Global variables can be used to override the design variable values in the tests without having
to modify the value in the test itself. In addition, global variables can be used to sweep the
design variable values. This allows you to change the value of global variables so that the
simulator will use the value you specified and not the value from the schematic.

By default, the design variables defined for your tests are added as global variables in the
Global Variables tree on the Data View assistant pane and the Variables tab of the
Variables and Parameters assistant pane. For example, in the following figure, the design
variables specified for the test named myFirstTest are automatically added as global
variables.

Variables and Parameters GRS

Setup State | n d ] i
Wariahles Farameters
Yariahle |Walue |
Bk AC
seckd _ 18
sichdg @
Minac g =
i 1000 ooy
Bk TRAN
B « & Global Yariahles
W v 1.8
 siddg 1]
W vin_ac 1.23
W isr 1000 100u

The design variables are displayed with a strikethrough because the settings for a global
variable override the settings of design variables that have the same name as the global
variable.
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Note: You can disable the default automatic copy of design variables to global variables by
setting the autoPromoteVarsToGlobal environment variable to ni1l. However, after disabling
automatic copy of design variables, you can add a global variable with the same name as one
of the design variable. For more details, see Creating a Global Variable. When you do this,
the design variable for the test is automatically displayed with a strikethrough and the global
variable is applied to the test. However, you can choose to disable the global variable for a
test. For more details, see Disabling Global Variables for Specific Tests on page 170.

For more information, see the following:

Creating a Global Variable on page 163
Loading a Set of Global Variables from a File on page 165

Importing Sweep Variables as Global Variables on page 166

Saving Global Variables to an ADE State on page 166
Importing Global Variables from a Saved ADE State on page 167
Enabling and Disabling Global Variables for All Tests on page 168

Disabling Global Variables for Specific Tests on page 170
Specifying an Instance Parameter as a Sweep Parameter on page 178

Working with Parametric Sets on page 182

Working with Parametric Sets on page 182
Enabling and Disabling Parameters on page 189
Adding or Changing a Parameter Specification on page 191

Deleting a Parameter Specification on page 201
Creating Matched Device Parameters on page 201

Creating Ratio-Matched Device Parameters on page 204

Creating a Combinatorial Expression on page 208

Toggling the View on the Variables tab of the Variables and Parameters Assistant Pane
on page 209

m Sorting Parameters by Properties and Objects on page 210
m Disabling Callbacks on Swept Device Parameters on page 212

See also
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m Varying the Model File and Section during Simulation on page 359

B Variables and Parameters Assistant Right-Click Menus on page 214

Creating a Global Variable

To create a new global variable, do the following:

1. On the Data View assistant pane or the Variables tab of the Variables and Parameters
assistant pane, right-click on Global Variables and choose Add Global Variable.

Data Viewr @

o % Tests

= [ Global Variables tree

Win_ac 1.28
wild £.a
sidd 0
isr_100u 100u

- o @& Parameters

1 » =l Corners .
E cuments

- i1 -_

Data -L Histary |

i

kK £ £ £

-
[

=

)

|

Variables and Parameters
Setup State | B ] 22 (i
Yariahles Parameters
Wariahle |Walue |

Bk myFirsiTest

=&k mySecondTest
Global Variables tree

-~ Global Yariahles
W vin_ac 1.25
W udd £.a
» siddg ]

W isr_1000  100u
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;\@* Tip
Alternatively, click where it says Click to add variable in an expanded Global
Variables tree on the Data View pane or the Variables tab of the Variables and
Parameters pane.

The Create Global Variable form appears.

— Create Global Varisble B

Yariahle Mame |

Wariahle Walue
I _Cancel o Apply o Help [

2. Inthe Variable Name field, type a name for your global variable.

The name must begin with a letter or number and can contain only letters and numbers.
3. Inthe Variable Value field, type the value for your global variable.

4. Click OK.

Your global variable appears in the Global Variables tree on the Date View assistant
pane and the Variables tab of the Variables and Parameters assistant pane. A global
variable setting takes precedence over all other settings for variables that have the same
name (such as a design variable with the same name).

5. To define sweep values for this global variable, do one of the following:
a Double-click on the Value field next to the global variable and modify the value.

0 Double-click on the Value field next to the global variable, then click the browse
button to define a parameter specification. For more information, see Adding or

Changing a Parameter Specification.

If you need to save some information about a global variable, you can add notes for it. For
this, right-click on the global variable on the Data View pane and click Notes to open the Add/
Edit Notes form. Add notes in the Notes field and click OK. These notes are displayed in the
tooltip for the variable and saved in the setup database.

For related information, see Adding Notes to a Test.
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Loading a Set of Global Variables from a File

You can load a set of variables that appears in the Global Variables tree on the Date View
assistant pane and the Variables tab of the Variables and Parameters assistant pane
whenever you add a new test. You can define a distinct set of default variables for each library.
You can also define one set of default variables not associated with any library.

When you open an ADE XL setup, the program loads the set of default variables associated
with the same library as the setup (if it exists). After that, it loads the set of default variables
not associated with any library (if it exists).

To create and load a set of global variables, do the following:

1. Create afile containing exactly one axl1SetDefaul tVariables SKILL function call for
each set of global variables you want to define. (For example, adex1Globals.il.)

Q For global variables particular to a library, one call to the function for each library:

axlSetDefaultVariables( '(globall valuel global2 valuel2) "libName" )
For example:
axlSetDefaultVariables( '( n len lu sim time 100n) "demoLib" )

Q For global variables not for a particular library, exactly one call to the function:

axlSetDefaultVariables( '(globall valuel global2 value2) )
For example:
axlSetDefaultVariables( '( n len lu sim time 100n) )

2. You can load the file into the CIW using the 1oad command.

For example:
load ("adex1Globals.il")

" -
()" Tip
* You can put this load command in your . cdsinit file so that the program loads it
every time you run the software.

If your file contains more than one call for a library or more than one call that does not name
a library, the last call takes precedence such that the program loads only those global
variables that you defined in each of the last of these calls.
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Importing Sweep Variables as Global Variables

You can save the sweep settings you specified in the Parametric Analysis tool in the Virtuoso
Analog Design Environment L (ADE L) in a file. You can then import the sweep variables in
the file as global variables. For more information about parametric analysis in ADE L, see the
Virtuoso Analog Design Environment L User Guide.

To import sweep variables as global variables, do the following:

1. On the Data View pane or the Variables tab of the Variables and Parameters pane,
right-click a global variable and choose Import Sweep.

The Choose Parametric State File to Import form appears.

2. Select the file containing the sweep settings you saved in the Parametric Analysis tool in
ADE L and click Open.

The sweep variables in the file are displayed as global variables in the Global Variables
tree on the Date View assistant pane and the Variables tab of the Variables and
Parameters assistant pane.

Saving Global Variables to an ADE State

You can save the global variables and parameters from the Variables and Parameters
assistant to an ADE state.

To save the variables and parameters, do the following:

1. After setting the variables and parameters and their values in the Variables and
Parameters assistant, specify a name for the new ADE state in the Setup State field, as
shown below.

Variables and Parameters BE8
Setup State || B o |3t
~ Variables Parameters
Wariahle |Walue |

EE myFirsiTest
EgE mySecondTest
~ & Global Yariables
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2. Click Save Variables and Parameters (|-])) to save the setup state.

Importing Global Variables from a Saved ADE State

To import global variables and parameters along with their setup information from a saved
state by using the Variables and Parameters assistant, do the following:

1. From the Setup State list, select name of the state from which you want to import the
details.

2. Click Load Variables and Parameters (|:*')).

All the variables and parameters are loaded from the given ADE state and displayed in their
respective tabs. Note that all the global variables and parameters are overwritten.

Comparing Variables and Parameters of a Setup State with the Active State

Before loading the global variables from a saved state, you can also choose to compare the
variables and parameters with the currently active state. To do this, select name of a state
from the Setup State list and click Compare Setup State with Active Setup (/%" ). The
comparison is displayed in the Compare Setup State with Active Setup form, as shown
below.

= Compare Setup State with Active Setup | = |_| ,5|
Global Yariahles
Mame | Interactive.0.PaintlC.1 |  Active Setup |
wedl 1.4 2.2 2.0 1.4

siddg 0 1]

vin_ac 1.25 1.251.151.05
isr_1... 100u 100u
Parameters

aral Interactive.0.PaintD1 | Active Setup |

[ 530n aaln
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The variables and parameters that have different values in the two setups are highlighted in
yellow.

Click OK to close the form.

You can also import the global variables and parameters by using the Loading State
form. For more details, see “Loading State Information” on page 92.

Enabling and Disabling Global Variables for All Tests

You can enable or disable global variables before starting your simulation. This allows you to
specify the set of global variables you want to be swept for a particular simulation.

To enable a global variable for all tests,

>

In the Global Variables tree on the Data View pane or the Variables tab of the
Variables and Parameters pane, select the check box to the left of the variable.

Alternatively, right-click on the variable and choose Enable/Disable from the pop-up
menu.

To disable a global variable for all tests,

>

Inthe Global Variables tree on the Data View pane or the Variables tab of the Variables
and Parameters pane, clear the check box to the left of the variable.

Alternatively, right-click on the variable and choose Enable/Disable from the pop-up
menu.

When a global variable is disabled, its value will not be used for simulation but its
definition is retained in the Global Variables tree on the Data View pane and the
Variables tab of the Variables and Parameters pane. The value of the design variable
(specified for a test) that has the same name as the global variable will be used for the
simulation. The strikethrough no longer appears for the design variable value in the test
tree. For example, in the following figure, the value of design variable vin_ac specified
for the tests named myFirstTest and mySecondTest will be used because the global
variable vin_ac is disabled.
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Variahles and Parameters BEES
Setup State | B o =3t
Yariahles Farameters
Yariahle | alue
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To toggle the enabling or disabling of more than one global variable,

» Inthe Global Variables tree on the Data View pane or the Variables tab of the Variables
and Parameters pane, select the variables, right-click and choose Enable/Disable from

the pop-up menu.

The enabled variables are disabled and the disabled variables are enabled.

When all global variables are disabled, global variable values will not be used for

simulation but their definition is retained in the Global Variables tree on the Data View
pane and the Variables tab of the Variables and Parameters pane. The value of design
variables (specified for tests) that have the same name as the global variable will be used

for the simulation.
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Disabling Global Variables for Specific Tests

By default, global variables are swept over all the tests that are enabled in the Data View
pane. You can disable a global variable for specific tests if you do not want to sweep the global
variable over those tests. If a global variable is disabled for a test, the value of the design
variable (specified for the test) that has the same name as the global variable will be used for
simulation and for that you can specify only a single value.

You can disable a design variable for a test in any of the following ways:
B Using the Variables and Parameters assistant

B Using the Data View assistant

Disabling a Global Variable for a Test using the Variables and Parameters
Assistant

To disable global variables using the Variables and Parameters assistant pane.
1. Click the Variables tab of the Variables and Parameters pane.

The Variables tab displays the list of global variables as shown below:

VaHables and Parameters BER

Setup State || n L |
Wariahles Farameters

Wariahle |Walue |

W vin_ac 1.3

W wdd £.a

o siddg I}

W isr_100u 100u

W iref alu, 35,630

2. Click the plus sign to the left of the global variable name to view the names of tests over
which the global variable will be swept during simulation.

For example, the following figure indicates that the values 45u, 50u and 55u specified
for global variable iref will be swept over the tests named myFirstTest and
mySecondTest. In this example, the myFirstTest and mySecondTest tests have a
design variable named iref with the value 50u. The test names and values are
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displayed with a strikethrough because the global variable iref overrides the design
variable iref.

Varables and Parameters [ 7] 5[]
Setup State || B ™
Wariahles Farameters
Wariahle |%alue |
W vin_ac 1.23
W vdd £.a
o sidddg 1]
W isr_100u 100u
El w iref alu, 350, 6o
wtEiesthest _ =iy
resecondTest S84

3. Inthe Value column, select the check box next to the name of the test for which you want
to disable the global variable.

The global variable is disabled for the test. For example, in the following figure, the global
variable iref is disabled for the test named myFirstTest. Because of this, the value
50u will be used for the test during simulation. The global variable will be swept only for
the test named mySecondTest.

Variables and Parameters

Setup State || n =™
Yariables Farameters

Y ariable |Walue |

W vin_ac 1.25

W udd 2

o siddy 1]

W st _100u 100u

B « iref alu,55u,65U
wpsecondlest | SO

Also see:

m Hiding Overridden Design Variables for a Test on page 136

m How Results are Displayed When A Global Variable is Disabled for a Test? on page 174
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Disabling a Global Variable for a Test using the Data View Assistant

You can disable a global variable for a test using the Data View assistant also, as shown in
the following figure:

Data View
B v % Tests

B w £k myFirstTest

- @ Simulator spectre
B Analyses

B Design Variables

|7

- [&] win—as lal 125
[E] siddg ki O

[ s _ 25
[ ise—tooy 1004
-|iref w S0u

B o &b mySecondTest

Note that the global variable iref is using the value specified for the test myFirstTest
instead of using the sweep points specified for the global variable.

The settings made using the Data View assistant are also reflected in the Variables and
Parameters assistant and vice-versa.
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In the Data View pane, if you place the mouse pointer on the global variable that is disabled
for a test, a tooltip is displayed containing the text (1ocal override), as shown in the
following figure:

Data View

B » £F myFirsiTest

- @ Simulator spectre
B Analyses

B Design Variables

- [8] win—as _ 1
- [E] siddg i O
[ s i 25
- [ iref » 50U

B o &b mySecondTest

B o #& Global Variahles

- o [ vin_ac 1.25
- o [E] vdd 25

- o [E] siddg 1

- o B isr_100u 100u

- o [EE iref 50u,550,65u

_ -v. & Parameters liref {local override) |

. 1 -

Also see:

m Hiding Overridden Design Variables for a Test on page 136
m How Results are Displayed When A Global Variable is Disabled for a Test? on page 174

August 2014 173 Product Version 6.1.6
© 1990-2014 All Rights Reserved.



Virtuoso Analog Design Environment XL User Guide

Working with Global Variables

Data Yiew

?ﬁlx|

B & ACGainBW
- @ Simulator spectre
E&y Analyses

4
- [ sooo o

Ig& Design Yariahles
. [&] IREF W 40

u
1s
==
B v &k PSR

- @ Simulator spectre

E&y Analyses

B & Design variables

[T & wREE 504

& SIDDG _ 0
. [F “oo 18
B b _1os

1 _ &k SlewRate
@ _ £k CMRR
@ _ £k Offset

I3l

B « & Global Variahles

'Ii IREF 451,55u

. & [B sIDDa 0

. o [E VDD 1.8
- o ] VIN_CM 1.05

August 2014
© 1990-2014

174

How Results are Displayed When A Global Variable is Disabled for a Test?

The Results tab displays the simulation results parameter-wise. Each unique combination of
the parameter values is displayed on a parameter header for a design point.

If a global sweep variable is disabled for a test, its simulation is run only for the local value of
that variable, which is the value set for its design variable with the same name. For the other
tests, the simulation is run for each sweep value specified for the global variable.

Consider the following example where the ADE XL setup has two tests, ACGainBW and PSR.
The IREF global variable has two sweep values, 45u and 55u, and it is disabled for the test
ACGainBW, which uses a local value 40u. The Data View assistant given below shows how

the variables are set.
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In this case, the results are displayed as shown in the figure below.

Cutputs Setup Results Diagnostics
\Detail =| @E:} | | |~ |Replace BL@ | @ l:h(.lij ?
| | Parameter | | | | | | C1.0 |
temperature -27
'-F-e..“.t : Fet—— == | Spec | Weight| Pass/Fail| Min | Max | C1_0 |
Farameters: IREF=45uivariouss
1 ALEAINEW | aupply — et = g4.430 | 9501w | 4430
1 ACGainBW UGF LFH“EF'M”':P'CGE‘.'QE.’:’?L IREF=45u} pass | 2.0443M 2.183M  2183M ¢
1 ACGainBY  Phase_Margin =70 pass g39.97 83.67 89.67
1 ACGainBY | Open_Loop_Gain = a0 pass a3, 76 241 241
1 SCGanBEW  AYOIYPLUS k= k
1 BCGainBw souT k= k
1 ACGainBW area_0 minimize 300p pass 23Z.ap | 232.5p | E23Z2.5p
1 PSR FSR_1k < -0 pass -67AT  -61.78 | -B7 47
1 PSR FSR_10K < =47 pass -43.06 @ -47.34  -43.06
1 PSH SOUT k= k
Farameters: IREF=55u{various)
N F=B_TH, < -Gl -B4. 75 -59.836 @ -B4.75
g PSR PSR_10K < =47 pass -4946 | -4355 @ -4946
2 PaR AOUT k= k

Note the following points:

B Two design points have been generated. For the first point, the value of IREF used by
ACGainBW is 40u (local), whereas the value used by PSR is 45u (global).

m Forthe second design point, the simulation is run only for PSR with the value of TREF set
to 55u (global). The rows for ACGainBwW are hidden for this design point.

B When avariable is disabled for a particular test, the Parameters headers (the gray rows
marking the design points) contain the text (various). When you move the pointer on
a header, a tooltip displays the values used for the design point.

m If you apply a filter to show only a selected set of tests, the parameter header rows are
modified accordingly to show the variable values. For example, in the Results tab shown

above, if you apply a filter to hide the results for ACGainBW, the parameter header rows
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are updated automatically to show the value of TREF being used by PSR only. The text
(various) is also removed, as shown in the figure below.

Dutputs Setup Results Diagnostics
Detail B % E0 | £ o] L2 Repice  RTZ i | & L
| | Farameter | | | | | | C1_0
temperature -27
oot Test Cutput | Spec | Weight| Pass/Fail| Min | Max | C1_0
Farameters: IREF=45u
1 FasR FaR_1E < -G pass -G747 | -61.75 | -B7 .47
1 PSR FSRE_10K < =47 pass -48.06 | -47.34 | -48.0€
1 PSR ST |_-’
Farameters: IREF=53u
s o em_ 1k < -Gl -64.75 | -59.86 | -B4.7E
& PSR FSR_10K < =47 pass 4946 | -45.55 | -49.4E
7 PSR fOUT [

B The spec summary and spec comparison generated using the results of tests that have
disabled global variables show all the values used by different outputs. For example, the
spec summary for the example given above shows all the variable conditions used for

each output.

Spet Summary

.

temperature=-27 0,47

ok ¥ | Name; n o | &1 [k Lﬁ’
Output [ History Test Conditions Iin N Stdday Spec |o.P
Supply_Current | Interactive.7 | ACGainBW 1ew|:..=lrzﬁ.rr:fléj?_u_4? 8443u | B5.01u 23861 info
UGF Interactive.7 = ACGainBW [ e 2 0443M 2.183M  56.654k - 1.5M
: femperature=-27 047 | = ; : i
e M I— IREF=40u - N E— .
Fhase_kargin Interactive.7 | ACGainB'W temperature=-27,0,47 89,57 B9.67 37.58m 7o
TR o IREF=40u z _ _: 7
Open_Loop_Gain | Interactive.7 | ACGainBW temperature=-27,0,47 53.76 541 153m > 50
- IREF =40u . P . . —_— .
area_0 Interactive.7 | ACGainBW temperature=27,047 | 325p | 2328p  2453a | minimize 300p
; = IREF =5u,55u e .. i)
: ' of i - 7 -5 i -
PSR _1K Interactive 7 PSR temperature=27,0,47 674 9.66 gl = -6
EF =45 =
PSR_10K Interactive.? | PSR REF =45u,55u 4946 | -4734  T19.8m <-47

For details on how to generate Spec Summary and Spec Comparison, refer to Working

with Specifications on page 701.
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Updating Global Variable Values with Design Variable
Values

To update the value of a global variable with that of a corresponding design variable, do the
following:

= |n an expanded test tree on the Data View pane or on the Variables tab of the Variables
and Parameters pane, right-click a design variable and choose Create/Update Global.

The value of the global variable that has the same name as the design variable is
updated.

Updating Design Variable Values with Global Variable
Values

To update the value of a test’s design variable with that of the corresponding global variable,
do the following:

= Inthe Global Variables tree on the Data View pane or the Variables tab of the
Variables and Parameters pane, right-click a variable, choose Backannotate to Test
and do one of the following:

Choose To

All Update the values of design variables that have the same
name as the global variable in all the tests.

Testname Update the value of a design variable that has the same
name as the global variable in the selected test.

Note: If a design variable with the same name does not
exist for the test, the design variable is automatically added
for the test.

Note: You cannot update a design variable whose corresponding global variable has a sweep
value.
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Specifying an Instance Parameter as a Sweep Parameter

You can specify a device instance parameter as a sweep parameter. The settings for a sweep
parameter override the settings of an instance parameter that has the same name as the
sweep parameter.

To specify an instance parameter as a sweep parameter, do the following:
1. Make sure you are viewing the design schematic associated with your test.
For more information, see Opening a Design Schematic on page 90.

2. Choose Window — Assistant — Variables and Parameters to display the Variables
and Parameters assistant pane.

3. Click the Parameters tab on the Variables and Parameters assistant pane.

4. On the schematic, select the instances whose parameters you want to specify as sweep
parameters.

You can select more than one instance by shift-clicking each instance one by one or by
dragging a selection box around a set of instances.

‘,
() Tip

~ Use the Navigator assistant pane to quickly select the instance.
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The selected instances are displayed on the upper half of the Parameters tab of the
Variables and Parameters pane.

Variables and Parameters
Setup State || n o 25 (i
Yariahles Parameters

Default B3 (=) (7
=g M3

BE M
Instance |Parameter | alue

E ) B

4@'/ Tip

Place the mouse pointer on the instance name to view the name of the library, cell,
and view containing the instance in a pop-up.

5. Click the plus sign to the left of the instance name to view the parameters for the instance.
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The parameters associated with the instance appear in the expanded tree beneath the
instance name. The value of each parameter appears in the second column.

Variables and Parameters
Setup State || n mEEA™
Variables Parameters
Default B 0=0] | ¥
Adeeifipiter 4
Lt 300n

Fotal Wigdhy 233.4u

Firrger Wigdey 16.3u

Firngers 18

Fivresioiy 150n

SA0 Wietal Lo 120n
ea

Instance |Parameter |Walue

. :-_ 11111 -_

© To view only the parameters in the Parameters tab, see Sorting Parameters by
Properties and Objects on page 210.

See also

a  Filtering Device Instance Parameters on page 152

0 Creating Custom Device Filters on page 153

O Sorting Parameters by Properties and Objects on page 210

6. Right-click the instance parameter you want to use as a sweep parameter and choose
Create Parameter.
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The instance parameter and its value appear on the lower half of the Parameters tab on
the Variables and Parameters assistant pane. See also “Toggling the View on the
Variables tab of the Variables and Parameters Assistant Pane” on page 209.

Variables and Parameters
Setup State || B o 23]
Variables Parameters
Default - JEE
i) Ma

Ausitipiier 4
Fotal Wiady 233.4u
Firrger Wiat: 163U
Firagers 16
Flrwesioiy 150N
S0 Merad o 120n

ea
Instance |Parameter [Walue
o M3 | 300n

a3

7. To define sweep values for this parameter, do one of the following:

Q Double-click the value of the parameter on the lower half of the Parameters tab and
specify a sweep value.

a Double-click the value of the parameter on the lower half of the Parameters tab, then
click the browse button to define a parameter specification. For more information,

see “Adding or Changing a Parameter Specification” on page 191.
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Working with Parametric Sets

By default, ADE XL creates all possible sweep combinations by pairing each value of a
variable or parameter with all values of the other variables or parameters. With parametric
sets, a selected set of sweep combinations are created by picking values from the same
ordinal position for all the variables or parameters in that parametric set. This reduces the
number of design points, thus reducing the number of simulations.

Consider an example where two variables, vdd and vin_ac, are grouped together to create
a parametric set as shown below.

Data View 7 [ 5] %

« % Tests

B« A Global Wariahles
| o [E] vdd 222014
| o [E] vin_ac 1251.151.05

o [ siddg 0
oo [ isr_100u 100u

] o & Parameters
] o S| Corners
12 Documents

EI Setup States
i __ Reliahility Analyses

o Ty T o O s O e

b 1] y

In this case, ADE XL creates the following three sweep value sets:
vdd. 2.2,vin_ac.1.25
vdd: 2.0, vin_ac:1.15
vdd. 1.8, vin_ac:1.05

Note that the sweep value sets are created by picking values from the same ordinal position
for all the variables or parameters in a parametric set.

You can see that while running simulations, ADE XL created three design points, as shown
below.
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Enint I Test I Ctput
FParameters: {vdd=2.2, win_ac=1.25}
1 21 YT LU S
1 A fOUT
1 A gainBwProd(WF A OUT )
1 AC Current
1 AC Gain
1 A LiGF
Farameters: {vdd:=2, win_ac=1.15}
¢ A ATAPLS
e A eliy
g A gainBwProd(WF A OUT )
é AC Current
é AC Gain
g A IIiGF
Parameters: {vdd:=1.8, vin_ac=1.03}
K] B MWPLOS
| AC eliy
| A gainBwProd(WF A oUT )
K| AC Current
K| AC Gain

| Maminal |

k=

[
1.209G
301 .6u
a017
B53. 7

k=

11855
g4 9u
a0z
B34 7

k=
k=
11560
B66.3u
50.02

Spec

minitmize 1m
maximize a0
= calk

minimize 1m
maximize a0
= 2alk

minimize 1m
maximize a0

| Weight| P2

b

As compared to this, if the parametric sets are not created, ADE XL creates nine design

points, where each value of vdd is paired with all three values of vin_ac.

Note: For each design point, the parametric sets are indicated in the Results tab by using the
{} brackets.

You can create parametric sets when you need to run simulations for a specific set of sweep

values for different parameters. This helps in saving the simulation run time.

Creating Parametric Sets

To create a parametric set, do the following in the Data View pane or the Variables and
Parameters assistant:

1. Hold down the Ctrl key and select two or more variables that you want to group together.

2. Right-click and choose Group as Parametric Set.

3. If required, specify sweep values for the variables. Note that for different variables, you
can specify sweep values in different format. For example, you can specify values for
variables as shown below.
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o S Tests
Glohal Wariahles
| v [ vdd 22201818

» yin_ac 1.05:1:5
o [5E] siddg 1]
- o[B8 isr_100u 100y

However, it is important that the number of sweep points is same for all the variables or
parameters in a parametric set. If the number of sweep values are not equal, ADE XL
flags an error during the simulation run.

Note the following changes in the Data View pane and the Variables and Parameters
assistant:

B The variables or parameters in a parametric set are bound as a group.

B When you create a parametric set, the list of variables is realigned to display all variables
or parameters of a group together.

m Each parametric set is highlighted with a different color, as shown below.

= S
. o B R 550
[ Cap Zp =
E | & Parameters
™ Bl Gt 50u:1u:AOL
W fl 311 1.93u
o [ Man M 3w
o [E] M4 M 3@
_ [&E] wmMoimodel Cmosp
- [E] m3imodel kAT O Mo e @&
v [E] M3sw M1 DAUE
- bl 31 11
| felelimi b i
- [ MY M10/1@
- _ [ marmodel M3 model @
- = b3 madel cmosp -
o [ kamten koA dee 5FR —
Data | Histary

B When you group two more device parameters together, the tool automatically identifies
matched parameters and includes then in the parametric set. Consider an example.
From the Parameters list, select two variables, M3 /w and M1 0/w and add them to a
parametric set, as shown below.
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" Data View =

C1 v & Parameters

| bAGy

- [E] m10smodel cHosp
. kA9 /madel kA1 OO el @
v [ M b1 D@
e kA m 11
e Pl kA3 @
v [E M M1 0/1@
- _ & mdimodel M3/model @
- o [F] Mdiw M 3@
- o [E] Mad M3 1@

- E | e uTa =1l ﬁmneln

Cutputs Setup

L~ X |9

K

Test ~ | Mal

1.95u
fd 1 0 i
Flu:T o7 00u

aldn
e kA1 04 1
- PATmadel AT model @
- o [B M7 MG s
- [ M7 M@
Data || History

Edit Yariahle

Copy

nda

Fedo

Delete Yariahle
EnablesDisable

Group as Parametric Set
Add to Parametric Set »

A parametric set is formed and two more variables M4/w and M9/w are also added to that
set. This is because m4/w and M9/w are matched with M3/w and M10/w, respectively.

Data View =

Cl v & Parameters
- o [E] M3m 11
v beledfmi b i
- v [EE] b9 T
] g ST alu:1u:E0u
| Pl kA i
| 58] mA108w BOu:1u:100u
1 & P13 fd T Dt 0
-~ _ [ Mdimadel Masmodelm
. L % by
B M3model cmasn

B When you create a parametric set by using the Variables and Parameters assistant, the
matched parameters in a parametric set are highlighted with yellow, as shown below.
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Variables and Parameters HER
Setup State | B 2 22t (i
Yariables Farameters
Default - | ;

Open this assistant in the tab for a schematic and
select devices to parameterize.

Instance |Parameter | 'Yalue
H v ME [ 500n |
W M7 I kA ] i
» i3 I kA ] i =
» k10 I aaln
w MEB W 2au
» MG fingers 2
W AT W 2alu
W AT fils 14u
W AT fingers 20
w Il I 300n
W Il W 120u
W Il fils 12U
; :. L -t-';l.lnmnvn i | ; —

B When you move the mouse over any variable in a parametric set, the tooltip shows that
the variable is part of a parametric set.

B Youcannot create a parametric set by including a mix of global variables and parameters.

Adding a Variable to a Parametric Set

To add a variable to an existing parametric set:
1. Right-click on a variable and choose Add to Parametric Set.

2. From the list of existing parametric sets shown in the submenu, select the name of the
parametric set to which you want to add the parameter.

The variable is added to the specified parametric set. In addition, all the variables are
realigned to display all variables or parameters of a group together.
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Including a Dependent Variables in a Parametric Set

Dependent variables that have the same number of values as that of the other variables are
supported in the parametric sets. The following examples show how dependent variables can
be used in parametric sets:

Example 1:
A: 1,2
B:7,8
C:A B
D:4,5

In this example, a parametric set that includes variables C and D, is a valid set. This simulation
will create 8 design points, as listed below.

Design point 1: A1=1, B1=7, {C1=1, D1=4}
Design point 2: A1=1, B1=7, {C1=7, D1=5}
Design point 3: A1=1, B1=8, {C1=1, D1=4}
Design point 4: A1=1, B1= 8, {C1=8, D1=5}
Design point 5: A1=2, B1=7, {C1=2, D1=4}
Design point 6: A1=2, B1=7, {C1=7, D1=5}
Design point 7: A1=2, B1= 8, {C1=2, D1=4}
Design point 8: A1=2, B1= 8, {C1=8, D1=5}
Example 2:

A: 1,2

B:7

C:A B

D:4,5
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In this example, a parametric set that includes variables C and D, is a valid set. This simulation
will create 4 design points, as listed below.s

Design point 1: A1=1, B1=7, {C1=1, D1=4}
Design point 2: A1=1, B1=7, {C1=7, D1=5}
Design point 3: A1=2, B1=7, {C1=2, D1=4}

Design point 4: A1=2, B1=7, {C1=7, D1=5}

Unsupported Dependent Variables

Dependent variables are not supported when:

B A dependent variable does not have the same number of values as that of the other
variables

For example:
A:1,2

B:A

C:3,4

In this example, A, B, and C cannot make a parametric set because B has only one value
whereas A and C have two values.

B When there is cyclic dependency
For example:
A: 1,2
B:A A
C:3,4

In this example, A, B, and C cannot make a parametric set because there is cyclic
dependency between A and B.

Removing a Variable from a Parametric Set

To remove a variable from a parametric set:

=  Right-click on that variable and choose Remove from Parametric Set.
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The variable is removed from the parametric set and moved to its original location in the list.

Ungrouping Parametric Sets

To ungroup the parametric set:

= Right-click on any variable name in the group and choose Ungroup Parametric Set.

The group is dissolved and the variables are moved back to their original location in the Global
Variables or Parameters list.

Enabling or Disabling Parametric Sets

You can disable or enable all parametric sets present in the Global Variables or Parameters
list in the Data View pane.

To disable all parametric sets:

= In the Parameters list, right-click on Parameters and choose Disable All Parametric
Sets.

After the parametric sets are disabled, the variables are moved back to their original location
in the list.

Note: If the parametric sets are disabled, you can enable all the sets together. To do this,
right-click on the list name, Global Variables or Parameters and choose Enable All
Parametric Sets. All the parametric sets become visible again.

Enabling and Disabling Parameters

You can enable or disable parameters before starting your simulation. This allows you to
specify the set of parameters you want to be used for a particular simulation.

To enable a parameter,

» Inthe Parameters tree on the Data View pane or the Parameters tab on the Variables
and Parameters pane, select the check box to the left of the parameter.

Alternatively, right-click on the parameter and choose Enable/Disable from the pop-up
menu.

To disable a parameter,
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» Inthe Parameters tree on the Data View pane or the Parameters tab on the Variables
and Parameters pane, clear the check box to the left of the parameter.

Alternatively, right-click on the parameter and choose Enable/Disable from the pop-up
menu.

Note: When a parameter is disabled, its value given on the Data View pane is not used
for simulation, but its definition is retained in the Parameters tree on the Data View pane
and the Parameters tab on the Variables and Parameters pane. The value specified for
the CDF parameter on the instance will be used for simulation.

) Tip

, To enable or disable more than one parameter at a time, select the parameters,
right-click and choose Enable/Disable from the pop-up menu.

To toggle the enabling or disabling of one or more parameters,

» On the Parameters tab of the Variables and Parameters pane, select one or more
parameters, right-click and choose Toggle Enable/Disable.

The enabled parameters are disabled and the disabled parameters are enabled.

To disable all parameters, do any of the following:
m Onthe Data View pane, clear the check box to the left of Parameters.

m Right-click on the Parameters tab of the Variables and Parameters pane and choose
Enable All/Disable All.

Adding Notes for Parameters

If you need to save some additional reference information about a device parameters, you can
add notes for it. For this, do the following:

1. On the Data tab of the Data View assistant pane, expand the Parameters tree,
right-click the parameter for which you want to add notes, and choose Notes.
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The Add/Edit Notes form is displayed.

= Add/Edit MNotes [ ]

Motes

2. In the Notes field, add notes for the device parameter.

Note: By default, the notes field can accept only 512 characters. To change the default
maximum characters limit, you can set the maxNotesLength environment variable.

3. Click OK.

The notes is added to the parameter. This is displayed in the tooltip for the parameter and is
saved with the setup state.

For related information, see Adding Notes to a Test.

Adding or Changing a Parameter Specification

To add or change a parameter specification for a global variable you want to vary (sweep), do
the following:

1. Inthe Global Variables tree on the Data View pane or the Variables tab of the Variables
and Parameters pane, right-click the global variable for which you want to add or change
the specification and choose Edit Variable.

Alternatively, double-click on the Value field next to the global variable, then click the
browse button.
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The Parameterize form appears.

— Parameterize BN S

add Specification [

Delete Spec (8] 3 Cancel Help | -

2. Click Add Specification and choose one of the following from the drop-down menu:

add Specification
Inclusion List
Exclusion List
From/To
Centerfspan
CenterfSpani

B Inclusion List of values You can specify a set of values through which you
want to sweep your design variable.

B Exclusion List of values You can specify a set of values to exclude from
your parametric sweep.

B From/To range of values You can specify a range of values through which
you want to sweep your design variable and a
method for stepping through that range.

m Center/Span values You can specify a center value and a span value
for varying your design variable.

m Center/Span% values You can specify a center value and a percentage
span value for varying your design variable.

August 2014 192 Product Version 6.1.6
© 1990-2014 All Rights Reserved.



Virtuoso Analog Design Environment XL User Guide
Working with Global Variables

Specifying an Inclusion List of Values

To specify an inclusion list of values, do the following:
1. From the Add Specification drop-down menu, choose Inclusion List.

A row appears on the Parameterize form for defining the specification type you selected.
The Inclusion radio button is on.

2. Inthe Values field, type a list of values you want to include in your sweep.

— Parameterize BN
&dd Specification [~ |
Yalues: 1.7,1.8,1.9| & |nclusion . Exclusion
‘M Delete Spec L 2k J L Cancel ] 4

Note: You can separate the values in the list with either a comma or a space.
3. (Optional) Click Add Specification to add another parameter specification.
4. Click OK.

The list of values appears in the Value column beginning and ending with the {Inclusion
List} text string.

Note: You can change an inclusion list of values to an exclusion list (to exclude the list of
values from the sweep) by selecting the Exclusion radio button in the row where your

inclusion list is specified. See “Specifying an Exclusion List of Values” on page 194.
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Specifying an Exclusion List of Values

(3" Tip
" One application of the exclusion list is to define a From/To parameter specification
(see “Specifying a Range of Values” on page 195) and exclude some values from
the range by defining an exclusion list.

To specify an exclusion list of values, do the following:
1. From the Add Specification drop-down menu, choose Exclusion List.

A row appears on the Parameterize form for defining the specification type you selected.
The Exclusion radio button is on.

— Parameterize | | |_| _,é|
&dd Specification [~ |
Values: 1.8 ~ Inclusion & Exclusion
tl Delete Spec L ik, )l Cancel ] -

2. Inthe Values field, type a list of values you want to exclude from your sweep.

Note: You can separate the values in the list with either a comma or a space.

3. (Optional) Click Add Specification to add another parameter specification.
4. Click OK.

The list of values appears in the Value column beginning and ending with the
{Exclusion List} text string.

Note: You can change an exclusion list of values to an inclusion list (to include the list of
values in the sweep) by selecting the /nclusion radio button in the row where your exclusion

list is specified. See “Specifying an Inclusion List of Values” on page 193.
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Specifying a Range of Values

To specify a range of values and how to sweep through those values, do the following:
1. From the Add Specification drop-down menu, choose From/To.

A section appears on the Parameterize form for defining the specification type you
selected.

— Parameterize BB

&dd Specification [~ |

[FromdTa n
Step Type  |Auto n From 2.0

Total Steps: & To 4.0
‘M Delete Spec L 2k J L Cancel ] 4

2. In the From field, type the starting value for your range.
3. In the To field, type the ending value for your range.

4. From the Step Type drop-down menu, select how you want the simulator to step from
one value to the next:

Linear Linear steps from the From value to the To value
Decade Decade steps from the From value to the To value
Octave Octave steps from the From value to the To value

Logarithmic  Logarithmic steps from the From value to the To value

Times Steps taken according to a specified multiplier from the From
value to the To value
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5. Depending on the Step Type you selected, type the remaining value for your parameter
specification in the field that appears:

Step Type Field that appears Value

Auto Total Steps Total number of steps to take
Linear Step Size Size of steps to take when sweeping
Decade Steps/Decade How many steps to take per decade
Octave Steps/Octave How many steps to take per octave
Logarithmic  Total Steps Total number of steps to take

Times Multiplier Multiplier for taking steps

Note: Typing 10 for Multiplier is
tantamount to selecting Decade and
specifying 1 step per decade.

6. (Optional) Click Add Specification to add another parameter specification.
7. Click OK.

Note: You can change the specification type from From/To to Center/Span or Center/
Span% by selecting a different item from the drop-down menu in the added section. See
“Specifying Center and Span” on page 197 and “Specifying Center and Span as a
Percentage” on page 199 for more information.
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Specifying Center and Span

To specify a center value and a span value, do the following:
1. From the Add Specification drop-down menu, choose Center/Span.

A section appears on the Parameterize form for defining the specification type you
selected.

— Parameterize BB

&dd Specification [~ |

[Centar/Span n
Step Type  |Auto n Center

Total Steps: Span

‘M Delete Spec L 2k J L Cancel ] 4

2. In the Center field, type the center value.
3. Inthe Span field, type a span value.

The simulator can vary your parameter between Center-Span and Center+Span
according to the Step Type you select (next).

4. From the Step Type drop-down menu, select how you want the simulator to vary the
parameter value:

Linear Linear steps from Center-Span to Center+Span
Decade Decade steps from Center-Span to Center+Span
Octave Octave steps from Center-Span to Center+Span

Logarithmic  Logarithmic steps from Center-Span to Center+Span

Times Steps taken according to a specified multiplier from
Center-Span to Center+Span
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5. Depending on the Step Type you selected, type the remaining value for your parameter
specification in the field that appears:

Step Type Field that appears Value

Auto Total Steps Total number of steps to take
Linear Step Size Size of steps to take when varying
Decade Steps/Decade How many steps to take per decade
Octave Steps/Octave How many steps to take per octave
Logarithmic  Total Steps Total number of steps to take
Times Multiplier Multiplier for taking steps

Note: Typing 10 for Multiplier is
tantamount to selecting Decade and
specifying 1 step per decade.

6. (Optional) Click Add Specification to add another parameter specification.
7. Click OK.

Note: You can change the specification type from Center/Spanto Center/Span% or From/
To by selecting a different item from the drop-down menu in the added section. See
“Specifying Center and Span as a Percentage” on page 199 and “Specifying a Range of
Values” on page 195 for more information.
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Specifying Center and Span as a Percentage

To specify a center value and a span percentage, do the following:

1. From the Add Specification drop-down menu, choose Center/Span%.
A section appears on the Parameterize form for defining the specification type you
selected.
— Parameterize BB
&dd Specification [~ |
[Centat/span n
Step Type  |Auto n Center
Total Steps: Spani
Il veicte Spec (o ) ( cancel ) |
2. In the Center field, type the center value.
3. Inthe Span field, type a span value.
The simulator can vary your parameter between Center_(Span%lz()Centen and
Cemen(Span%lgOCenter) according to the Step Type you select (next).
4. From the Step Type drop-down menu, select how you want the simulator to vary the
parameter value:
Linear Linear steps from Cenz‘erf(Spém‘%’lgocem“"’n to
Center (Span%x Centen
" 100 .
Decade Decade steps from Center (SP2n /olz()Cem‘en to
Center.Span%x Centen
100
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Octave Octave steps from CenterJSpa”%](joceme” to

Center#Spa”%X Centen
100

Logarithmic  Logarithmic steps from Center_(Spa”%lzoce”te” to

Center.SPan%x Centen
100

Times Steps taken according to a specified multiplier from

Center.(Span%x Centen iy center. SPan%x Centen
100 100

5. Depending on the Step Type you selected, type the remaining value for your parameter
specification in the field that appears:

Step Type Field that appears Value

Auto Total Steps Total number of steps to take
Linear Step Size Size of steps to take when varying
Decade Steps/Decade How many steps to take per decade
Octave Steps/Octave How many steps to take per octave
Logarithmic Total Steps Total number of steps to take
Times Multiplier Multiplier for taking steps

Note: Typing 10 for Multiplier is
tantamount to selecting Decade and
specifying 1 step per decade.

6. (Optional) Click Add Specification to add another parameter specification.
7. Click OK.

Note: You can change the specification type from Center/Span% to Center/Span or From/
To by selecting a different item from the drop-down menu in the added section. See

“Specifying Center and Span” on page 197 and “Specifying a Range of Values” on page 195
for more information.
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Deleting a Parameter Specification

To delete a parameter specification, do the following:

» Onthe Parameterize form, right-click in the row or section for the parameter specification
you want to delete and choose Delete Specification from the pop-up menu.
(Delete Specification is the only item on this pop-up menu.)

To delete the last parameter specification listed in the form, do the following:
1. On the Parameterize form, click Delete Spec.
The last specification listed in the form is deleted.
2. Click OK.

Note: You can delete all but one specification in the form. If you want to delete the only
remaining specification in the form, delete the values specified for the specification and click
OK.

Creating Matched Device Parameters

You can create matched parameters for device matching such that one device’s parameters
track with another’s. To specify two or more devices to match, do the following:

1. On your schematic, click to add the first device, then Shift+click to add each additional
device.

As you click, each device and its parameters appear on the upper half of the Parameters
tab of the Variables and Parameters assistant pane.

2. On the upper half of the Parameters tab of the Variables and Parameters assistant pane,
select (highlight) the device you want to be the primary device against which all other
devices are matched.
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3. Click the Match Parameters |i=i. button.

The instance name of the primary device for which matched parameters exist appears
on the lower half of the Parameters tab of the Variables and Parameters assistant pane.

Variables and Parameters 7] 3] %]

Variables || Parameters
Default n (0= [ 7:m

Niutipiiar 4

Lty S00n

Fotad Wiady  293.4u

Firrger Wigdir 16.3u

Firrgars 18

Fraresinoier 150n

S0 el L 120n
B 4
i) M5
Instance |Parameter |Walue
o A3 fingers 18
o I3 fur 16.3u
W A3 I 300n
W M3 1] 4
W A3 st idth 120n
W M3 threshold 150n
W MG W 293.4u

f ) =
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4. (Optional) To view the devices whose parameters are matched to the primary device,
click the plus sign to the left of an instance name on the lower half of the Parameters tab.

Variables and Parameters BE5
Yariahles m

\Default B :

Instance |Parameter [%alue

B w hdd fingers 14
o fdd fingers kA S fingers &
o hAS fingers kA Gefingers @

» MG T 16.3u

MG I 300n

w B m 4

MG sdbAtlWidth 120n

W R3S threshaold 150n

il W 29340

= I .

The value of a matched parameter appears in the Value column as follows to indicate
the matching relationship:

primaryInstName/deviceParam@
For example, in the above figure, the value M3/ fingerse@ for instance M4 indicates that

the fingers parameter of instance M4 is matched to the fingers parameter of
instance M3 (the primary device).

:(@i Tlp

You can also right-click on the lower half of the Parameters tab and choose Expand
All to view the devices whose parameters are matched to all primary devices.
Right-click and choose Collapse All to collapse the expanded view.

For information about using matched device parameters in the context of optimization, see
the Virtuoso Analog Design Environment GXL User Guide.
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Creating Ratio-Matched Device Parameters

You can create ratio-matched parameters for device tracking such that one device’s

parameters track with the ratio of another’s. To specify two or more devices to ratio-match, do
the following:

1. On your schematic, click to add the first device, then Shift+click to add each additional
device.

As you click, each device and its parameters appears in the panel on the upper half of
the Parameters tab of the Variables and Parameters assistant pane.

2. On the upper half of the Parameters tab of the Variables and Parameters assistant pane,

select (highlight) the device you want to be the primary device against which all other
devices are matched.

3. Click the Ratio Matched Parameters |li) button.

The instance name of the primary device for which ratio-matched parameters exist

appears on the lower half of the Parameters tab of the Variables and Parameters
assistant pane.
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Ratio-matched parameters appear in the panel on the lower half of the Parameters tab

on the Variables and Parameters assistant pane.

Varables and Parameters BEE
Wariahles Farameters |
Default n 0=0) | f:n
Pl r_1
B M4
2 M5
rAUItiplier 1.25 ° Mafmiether_adcfl; _
Length 10 * M3 @ether_adcflash

Totad Wity 15U
Firnger Wiady 7.50

Firagars 2 '
Threshald 1 % b3sfthreshold@ether_z
Instance |Parameter |4 alue
W A3 | 300n
W I3 m 4
W A3 sdbAtlWidth 120n
W I3 threshold 130n
W D fingers g
w i3S fiag 7.0u
W D W 15U
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4. (Optional) To view the devices whose parameters are ratio-matched to the primary
device, click the plus sign to the left of an instance name on the lower half of the
Parameters tab.

VaHables and Parameters BHEE
Yariahles Farameters
Default RS (1= ()
g M
2 M5
kAultiplier 1.25 ° MafmiE@ether_adcf
Length 10 * MM3A@Eether_adcflas
Totad Wit 15U
Finger Wigly 750
Flingers 2
Threshold 17 M3fAhreshold@ethar_:
T v
Instance |Parameter |Walue
S I 300n
» hdd I 10 * FASAE
W M3 I 10 7 kASAE
i ]l 4
W M3 sabdtlWidth 120n
i threshold 150n
W MAD fingers &
# M3 fitr T.au
W MAD Wy 1au

The value of a ratio-matched parameter appears in the Value column as follows to
indicate the matching relationship:

ratio*primaryInstName/deviceParamQ@
For example, in the above figure, the value 10*M3 /1@ for instance M4 indicates that the

1 parameter of instance M4 is ratio-matched to the 1 parameter of instance M3 (the
primary device).

~ Tip

You can also right-click on the lower half of the Parameters tab and choose Expand
All to view the devices whose parameters are matched to all primary devices.
Right-click and choose Collapse All to collapse the expanded view.

/.
@E=)—
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For information about using ratio-matched device parameters in the context of optimization,
see the Virtuoso Analog Design Environment GXL User Guide.
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Creating a Combinatorial Expression

A combinatorial expression is one created using more than one output from one or more
tests. For example, you might want to create an expression such as

Testl Outputl/Test2 Output2

You can create combinatorial expressions as values for a global variable.

To create a combinatorial expression such as the one above, do the following:

1. On the Variables tab of the Variables and Parameters pane, right-click a test name and
choose Add Variable.

The Editing Design Variables form appears.
2. Inthe Name field, type a name for the variable (such as out1DivOut?2).

3. On the Outputs Setup tab, drag an output from any test and drop it in the Value (Expr)
field on the Editing Design Variables form.

4. Type / at the end of the string in the Value (Expr) field.

5. On the Outputs Setup tab, drag another output from another test and drop it at the end
of the expression in the Value (Expr) field on the Editing Design Variables form.

6. Click OK.

The new variable appears in the Global Variables tree on the Data View pane and the
Variables tab of the Variables and Parameters pane.

Note: The expression uses the calcval function.
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Toggling the View on the Variables tab of the Variables
and Parameters Assistant Pane

To toggle the view of variables on the Variables tab of the Variables and Parameters assistant
pane, do the following:

» Right-click any item and choose Toggle View.

If you were viewing the variable categories, the view changes to a tree of variables.

Variables and Parameters
Yariables Farameters

YWariahle |%Walue |

W vdd £.a

» siddg ]

W vin_ac 1.29

W isr_100u 100
W MR auu:Z0u
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If you were viewing a tree of variables, the view changes to the variable categories view.

Variables and Parameters
Yariahles Farameters
Yariable |Walue |

Bk myFirsiTest
Ek mySecondTest
B « M Global Variahles
W wdd £.a
» siddy 1]
W Vin_ac A
W isr_100u  100u
W BAR il auau:Z0u

Sorting Parameters by Properties and Objects

To sort the parameters on the upper part of the Parameters tab of the Variables and
Parameters assistant pane by properties, do the following:
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-

Variables and Parameters BEa
Yariables Farameters

Default 0=0) | #:0
Multiplier [Yarious)

Length (warious)

E Total Width (warious)

Finger Width  (various)

Fingers (warious)

EThreshold 150n

EH =D Metal Wi, 120n

Instance
W hE
W hE
W hE
W bE
» PRAZ
w PRAZ
» PRAZ
w PRAZ
» PRAZ
w PRAZ
» PRAZ
w PRAZ
» PRAE
w PRAZ
» PRAZ

o

FEEEEEEEEEEEEEEE

b

|Parameter
m
sdbAtlW idth
threshold
W
ad
applyThresh
as
connectGates
connectsh
dftn
editareaPerim
fingers

| alue
2l
120n
150n
2935.4u
1.404p
falze
1.5912p
Mone
Mone
kAinimum
falze
10

7.0u
aG0n

Right-click on the upper part of the Parameters tab and choose View by Property. The
view changes to a tree of properties.

To sort the parameters on the upper part of the Parameters tab of the Variables and

Parameters assistant pane by objects, do the following:
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= Right-click on the upper part of the Parameters tab and choose View by Object. The
view changes to a tree of objects.

Variahles and Parameters BEE
YWariables Farameters
Default B =) (Jn
B M4
i) M5
Instance |Parameter |4 alue
w ME m Eales
W ME sdbAtlW idth 120n
W hE threshold 130n
W bE W 23340
» PRAE ad 1.404p
» PhZ applyThresh false =
 PrZ as 1.5912p |
w PRE connectGates Mane
w PRE connectsh ane
w PRE dfin kdinimum
w PRE editareaPerim falze
w PRE fingers 10
» PRAE Ty 7.0u
w PRAZ | aG0n
w PRE m 1

a ik d™ P R | iy S
E i -
| | e e

Disabling Callbacks on Swept Device Parameters

By default, the program executes callbacks on device parameters that you sweep.

To disable callbacks on swept device parameters, do the following:

» Inyour .cdsinit file, set the ax1ExecuteCallbacks variable tonil:

axlExecuteCallbacks=nil
For more information about callbacks in parameter expressions, see also

B “Scope of Parameters” in the Virtuoso Analog Design Environment L User Guide
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m “Triggering callbacks” in the “Advice and Warnings” appendix of the Component
Description Format User Guide
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Variables and Parameters Assistant Right-Click Menus

Right-click menus are available when you have instance parameters that appear on the upper
half of the Parameters tab on the Variables and Parameters assistant pane and for design

variables and Global Variables that appear on the Variables tab of the pane.

For design variables and Global Variables that appear on the Variables tab of the Variables
and Parameters assistant pane, the right-click menus you see depend on what the view is

and what you right-click as follows:

View Right-Click

Variables categories view Test name (tree heading)

Design variable (leaf)

Global Variables (tree
heading)
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Menu

Add YWariahle

Edit Wariahle

Copy from Cellview

Copy to Cellview

Hide Overridden Variables
Import Sweep

Togole View

Add Variable

Edit Wariahle

Delete Yariahle
Copy from Cellview
Copy to Cellview
Eind “ariahle
CreatesUpdate Global

Select All
Deselect All
&add Yariahle
Import Sweep
Toggle Yiew
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View Right-Click

Global variable (leaf)

Variables tree view Global Variables
check box (leaf)

Test name (leaf)
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Menu

add Yariable
Edit Yariahle
Enafle/Disahle
Unida

Import Sweep
Toggle Yiew

add Variahle
Edit Wariahle
Enafle/Disahle
Unda

Impart Sweep
Toggle Yiew

add Variahle
Edit Yariahle
Delete Yariable

Copy from Cellview

Copy to Cellview

Import Sweep
Toggle Yiew
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For instance parameters that appear on the upper half of the Parameters tab on the Variables
and Parameters assistant pane (when you select one or more devices on the schematic), the
right-click menus you see depend on what the view is and what you right-click as follows:

View Right-Click Menu Choice(s)

Parameters by instance Instance name (tree heading) Select All
View by Property
View by Object

Instance parameter (leaf) Create Parameter
Create Parameter
Range
Set to Design Value
Select All
View by Property
View by Object

Parameters with instances as Instance parameter (tree heading)  Select All
leaves View by Property
View by Object

Instance name (leaf) Create Parameter
Select All
View by Property
View by Object
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ADE XL supports the matched parameter and correlation constraints you specify in Virtuoso
Constraint Manager.

m ADE XL creates parameters for the matched parameter constraints specified in
Constraint Manager. These parameters are displayed on the Data View and the
Parameters tab on the Variables and Parameters assistant panes. For more information
about working with parameters created for matched parameter constraints, see Working
with Parameters Created for Matched Parameter Constraints on page 218.

m Correlation constraints are used for Monte Carlo analysis. Correlation constraints are not
displayed on the Data View or the Variables tab of the Variables and Parameters
assistant panes—they are written to the netlist when you run a Monte Carlo analysis. For
more information about Monte Carlo analysis, see Chapter 7, “Performing Monte Carlo

Analysis.

For more information, see the following topics:

m Adding, Modifying, and Deleting Constraints on page 218

m  Working with Parameters Created for Matched Parameter Constraints on page 218
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Adding, Modifying, and Deleting Constraints

To add, modify or delete matched parameter and correlation constraints in Constraint
Manager, do the following:

1. Onthe Data View assistant pane, right-click a test and choose Open Design in Tab.

The schematic design associated with the test appears on a new tab in your session
window.

2. Choose Window — Assistants — Constraint Manager.
The Constraint Manager pane appears.

3. Add, modify or delete matched parameter and correlation constraints. For more
information about using Constraint Manager, see the Virtuoso Unified Custom
Constraints User Guide.

4. Click the Save button in Constraint Manager.

5. Click the Check and Save button in the Schematic editor.

Working with Parameters Created for Matched Parameter
Constraints

When you launch ADE XL, parameters are automatically created for the matched parameter
constraints specified in Constraint Manager. These parameters are displayed in the
Parameters tree on the Data View pane and the Variables tab of the Variables and
Parameters assistant pane.
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Figure 5-1 Matched Parameter Constraint Defined in Constraint Manager

7@ X
d - E '| R | | o
showr: (Matched Parameters n -
: Type (1 of 2) | Parameters | &Axis |Status |
Bk Rl diff opamp (consiraint)
- B=0 Matched Parameters (2) | ratio=2 narne
- g M3A ratin=2
) MBE ratin=2
i [ > B

Figure 5-2 Corresponding Parameters in ADE XL for Matched Parameter Constraints

Vfariahles and Parameters @
Yariahles Farameters
Default B ;

Dpen this assistant in the tab for a schematic and select
devices to parameterize.

|Instan|:e |Parameter |Yalue |Design Yalue |
Parameter for master device o MAGA | 1.28u 1.28u
, » MGE I AT B 1.28u

Parameter for member device
(displayed in light grey color)
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Note the following:

B Inthe Parameters tab on the Variables and Parameters assistant pane, you cannot
modify or delete the matched parameter constraints that are created by Constraint
Manager.

m If you make changes to matched parameter constraints in Constraint Manager while ADE
XL is running, the changes are automatically reflected in ADE XL. For example, if you
modify a matched parameter constraint in Constraint Manager while ADE XL is running,
the corresponding parameters in ADE XL are also automatically modified.

Resolving Mismatch Between Matched Parameter Constraints and their
Corresponding Parameters

When you launch ADE XL, or restore a history item in ADE XL, ADE XL checks if there is any
mismatch between the matched parameter constraints in Constraint Manager and their
corresponding parameters in ADE XL. The following message is displayed for each
mismatch:

CILESTION (ADEXL-2417): There is a mismatch between aDEXL parameter and matchedParameter constraint for
,.r’i opampda0gull_diff_opampdschematic/hagad
=14 . Do youwant to update the ADE XL parameter abc based on the matched Parameter constraint 1.286u%

Yes [l YesTosll FoTosll

Do one of the following:

m Click Yes to update the parameter based on the corresponding matched parameter
constraint.

m Click No to ignore the mismatch and mark the corresponding matched parameter
constraint as impossible in Constraint Manager.

m Click Yes to All to update all mismatched parameters based on their corresponding
matched parameter constraints.

m Click No to Allto ignore all the instances where there is a mismatch and mark the
corresponding matched parameter constraints as impossible in Constraint Manager.

August 2014 220 Product Version 6.1.6
© 1990-2014 All Rights Reserved.



Virtuoso Analog Design Environment XL User Guide

Simulating Corners

A corner is a combination of variables or process models that define a scenario in which you
want to measure the performance of your design. In ADE XL, you can create corners using
the Corners Setup form where you can vary the values for temperature, parameters, design
variables, and model files from any test. You can then run the corners for one or more tests
and measure how the tests perform in these varying conditions. If the corner settings are
already available in pre-defined files, you can also load and use them to create corners.

This chapter describes the Corners Setup form and the procedures to create and use corners
in ADE XL.

See the following topics for more details:

Opening the Corners Setup Form on page 222

Adding Corners on page 226
Modifying Corner Values on page 239

Working with Corners on page 241

Working with Corner Groups on page 257

Simulating Corner on page 262

Bf Video

You can view video demonstration for this feature at Using the New Corners Setup
Form in ADE XL.
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Opening the Corners Setup Form

You can add or remove corners or modify corner settings by using the Corners Setup form.

To open the Corners Setup form, do one of the following:

m Choose Create — Corners.

B On the Create toolbar, click T

m Inthe Data View pane, expand Corners and click where it says Click to add corner.

Data View

6866

o % Tests

o M Global Variahles
. o i Parameters

B ¥ =] Comers

L Morminal

Documents
Setup States

r

|

Data -,L Histary |
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The Corners Setup form is displayed.

— Corners Setup | 4 |J i
= v i 3 - 2 £ e e = Ly,
e @ | % IO | E It | | o i8] Toolbar
Corner
| name/
Comers ¥ Mominal A \elz'i‘;;t;e
Temperature field
Design Variahles
Parameters
Corners
Model Files definition

area
Model Group(s)

Tests

v AL o

w TRAM
Humber of Comers 1

Note: Each corner is added as a new column on this form. By default, the table contains
a default corner, named Nominal. This is the nominal corner and runs without varying
the corners variables.

The Corner Setup form contains:

B A toolbar that provides the following commands:

Toolbar button Description
F_L - Loads corners from a setup database file
@ - Imports corners from a P.roc_ess Qustomization Files
(PCF) or Design Customization Files (DCF).

= Saves corners to the active setup

m’ Imports corners from an external file

o Moves the selected text to the clipboard
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Copies the selected text to the clipboard
LB Pastes the copied text from the clipboard
H’“ Creates a new corner
n;; Deletes the currently active corner
7 Expands a corner group
'y Creates a corner group
@ Sets a sweep value for the variable being edited
N Adds or edits a model file
LLI Adds or edits a model group

B The variable editing text field: In this field, you can edit values for corner variables. The
label to the left of this field changes dynamically to show the name of the corner and the
variable that you are currently editing. For example, if you click in a cell that defines
temperature for corner c2, the label for this field is shown as C2/Temperature, as shown
in the following figure.

- Corners Setup | 4 |J _,€|

SRRl AN A A

C2fTemperature 12

ICumers ¥ Mominal lg e l y
Temperdtire

Design Variahles

m Corner definition area: Displays the corner definitions in a tabular format. The first
column in the table lists the variables organized into various groups. Each subsequent
column contains the definition of a corner where you can edit the values corresponding
to these variables. When you add a corner, a new column is created for it. The top row
in the table displays the corner names.

You can add variables to a corner definition by clicking where it says Click to add. You
will learn more about this in the following sections.

B Pop-up menu: The most frequently-used commands for corners are available in the
pop-up menu of the Corners Setup form. When you right-click in a corner column, the
following pop-up menu is displayed:
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I Add Corner
I Expand Cormer
¥ Create Corner Groupls)
Expand Corner Selectively
Undo Expand Carner
Create Corner Copy
I¥ Remove Corner

Ctrl+M

aet Sweepalue

Ctrl+E

Enable
Disahle
Zut

Copy

S

Ctrl+
Ctrl+C

For more details about how to add a corner or specify variables, refer to the following

sections.
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Adding Corners

You can add a corner to define the conditions under which you want to check a design of your
tests.

To add a new corner, in the Corners Setup form, click Add new corner T on the toolbar.

A new column is added in the Corners Setup form, as shown in the following figure.

— Corners Setup BN ES

-8 N A BN

Comer Hame 1| —________ Cornername

Comers ¥ Mominal 1 Y

Temperature
Design Variahles
vl
Parameters

Model Files

Model Group(s)

Tests
New Corners
» AT W v
= = are, by default,
= TAN ¥ = lied to all th
Mumber of Cormers 1 1 appliea to all the

tests

'

Cancel )(_#pply )(_Help
I

By default, the corners are named sequentially, prefixed with ¢, such as c1, C2, and so on.
You can change the names, if required.

After adding a new corner, specify values for the variables that define the corner conditions.

Note: In a corner column, all the text fields, for example, Temperature or a design variable,
are by default edited in the append mode. When you click on a field and type a value, it is
appended to the already existing value, if any. To replace the existing value, select and delete
it and enter a new value.
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You can specify one or more of the following settings for a particular corner:

Specify temperature
Add design variables

Add parameters
Add model files

Specify sections of model files

Add model groups

/ Important

In addition to these corners, you can also create statistical corners based on the
results for a corner in a Monte Carlo sample. To know more about what statistical
corners are and how to create these corners from the Monte Carlo results, refer to
Managing Monte Carlo Results in the Yield View.

In addition, you may want to refer to the following sections to know how to perform the various
tasks related to corners:

m Modifying Corner Values on page 239
Renaming a Corner on page 241

Disabling and Enabling Corners on page 242
Viewing Corner Settings on page 246

Copying Corners on page 246

Exporting Corners on page 247

Importing Corners on page 249

Importing Corners from Customization Files on page 253
Setting Up a Default Set of Corners on page 255
Creating a Corner Group on page 257
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Specifying Temperature

To specify the temperature for a corner, do the following in the column for that corner:
= Click the cell next to the Temperature label and type a value.

Note: You cannot specify a value if a parameter or variable named temperature is
specified in your ADE XL test setup.

Return to adding corners procedure.

Specifying Values for Design Variables and Parameters

To specify the value for a design variable for a corner, do the following in the column for that
corner:

1. Under Design Variables, click Click to add.

A drop-down list with all the global variables is displayed.

| |
Comers »  Maminal I 1
Temperature
,_Dei' D'D' Yanables __ List with all the global
per_1-- k4 variables
Parameters

2. From this list, select the name of the variable that you want to add to the corner.

3. To specify the value for this variable, click in the cell corresponding to this variable in the
column that contains the corner definition.

Observe the following changes:
Q The cell that you clicked is highlighted.

Q The label for the corner name/variable editing field changes to
<corner-name>/<variable-name>.

Q0 A new blank row, the label for which reads Click to add, is added below the variable
you just created.
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For example, when you select the vdd variable from the list, you will see the changes
highlighted in the following figure.

Cl fvidd Updated label name

Comers »  Mominal w Z1

Temperature
Selected variable

Design Variables
“ vl i | s Highlighted cell

Parameters

4. Specify value for the variable in the corner name/variable editing field.

You can either specify a single value, a space- or comma-separated set of sweep points,
or arange of values inthe startvalue: increment:stopValue format.

If you specify a long list of sweep points for a variable, the tool automatically expands the
text field up to the right margin of the form so that all the values can be viewed while
editing, as shown in the following figure.

| |
Comers »  Moaminal I (1]
Temperature -40 0125 40
Design Variables
hAT0_| 10 20 30 45 67 90 123 154 165
C0_tn 189 324 435 456 467 5 677 78|
Parameters

Note: When you specify sweep points for a variable, the number of corners are
calculated based on the number of sweep points for all the variables, parameters, or
model files specified for that corner. For example, if for a corner, two variables have two
sweep points each, the total number of corners is four. To see the setup for each corner,
click Jl* on the toolbar.

/ Important

By default, before running a simulation, ADE XL does not match the design variables
in the Corners Setup form with the list of global variables in the active setup. If the
setup for corners uses any design variable that is not present in the active ADE XL
setup, a redundant simulation is run for that variable. To ensure that any design
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variable that does not exist in the ADE XL setup is reported as an error before
running a simulation, set the showErrorForNonExistingVariables environment
variable to t.

Return to adding corners procedure.

Specifying Values for Parameters

For a corner, you can specify parameters in the same way as you specify variables. When
you click Click to add under Parameters, a drop-down list that contains the names of all the
CPF parameters created for the cells or instances used in the tests is displayed. Select the
required parameter from this list and specify a value for the parameter.

Design Variables
il 12
Parameters =
~ain_Wio_CMRE_SRAS9/param 10
Model Files

Return to adding corners procedure.

Adding Model Files to a Corner

For each model file you want to add as a corner, do the following in the Corners Setup form:
1. In the Corners Setup form, do one of the following:
Q  On the toolbar, click {-533 .

Q Under Model Files, click where it says Click to add.
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The Add/Edit Model Files form is displayed.

4| Add /Edit Muodel Files

[ 1]

Model Files

todel [

| . Import from Tests m cancel | |

Lip
Croskn
Edit

Delete

Note: If you have enabled MTS, Test and Block columns also appear in the form. For
more details about MTS, refer to Virtuoso Analog Design Environment GXL User Guide.

4| Add/Edit Model Files <23

I=1ES

Kodel Files

Mol | | Test | Block |

2. Inthe Model Files group box, do one of the following to add model files:

S —

Do

a

a

a

Click Click to add and type the path to and name of a model file.
Click the browse button to select a model file.

Click Import from Tests to import model files from the tests in your setup.
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All the model files specified for tests in your setup are displayed in the form. For more
information about specifying model files for tests, see Specifying Model Libraries.

= Add/Edit Madel Files |1 x|
Model Files
kdodel |
Up
S

Diwen

Edit

Delete

Import from Tests 8].4 Cancel m 1

In addition to selecting the model files to be used for a corner, you can also do the
following in the Add/Edit Model Files form:

O Modify the search order that the simulator uses to find simulation models in the
model files: By default, the simulator searches for models in the model files in
the order in which they are listed in the Corners Setup form. The simulator uses
the first simulation model it finds with the matching name. To modify the search
order, select the model file and click Up or Down. The selected model file
moves up or down in the list.

O Editamodelfile: Select the model file you want to edit and click Edit. The model
file is displayed in a text editor. Make the changes you want to make. Save your
changes and close the text editor.

O Remove a model file from the list: Select the model file and click Delete.

3. Click OK.
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The model file name is displayed in the Corners Setup form.

Parameters =
~Aain_Nio_CMRR_SR/59/param 10
Model Files
gpdk00.scs fadl
Model Group(s) g{)

4. In the column for a corner, select the check box in the cell corresponding to the model
file to add it to the corner.

kModel Files

gpdk090.5cs

Model Group(s) |

o
Coulch

If required, you can specify a selected set of sections of the model file. For more details on
how to specify sections for a model file, refer to Specifying Sections for Model Files.

/ Important

If you have imported model files from a test, the tool does not import the
corresponding section names to be used. In this case, while running the corner
simulation for a test, the tool considers those sections of the model file that are
specified for the test. However, if required, you can specify a different set of section
names.

Return to adding corners procedure.

Specifying Sections for Model Files

When you specify a model file for a corner, in the column for that corner, the cell
corresponding to a model file shows a default text <section>. This implies that the corner
uses all the sections defined in the specified model file. If required, you can specify a selected
set of sections of the model file that you want to use for the corner.

To specify sections, double-click in the model file cell for the corner. A drop-down list that
contains the names of all the sections defined in the file is displayed. Select a section that you
want to include in the corner. You can also select more than one section by selecting the
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required sections one by one. Each section that you select is displayed in a space-separated
list, as shown in the following figure.

Parameters

kModel Files

Model Group(s)

LJEain_Vio_ CMRR_SRASI parami 10

gpdk00.scs

Note the following:

If you do not have the read permission for the model file, the section names will not be
displayed in the drop-down list.

If the same model file is specified in the Model Library Setup form for more than one test,
but different sections are specified for each test, only the sections that are common to all
the tests that are enabled in the Data View pane will be displayed in the drop-down list.
For more information about specifying model files for tests, see Specifying Model
Libraries on page 96.

If you know the section names, you can directly edit the field and enter the names.
However, if the specified section name does not exist in the corresponding model file,
simulation for the corner would fail. To avoid this, you can set the LimitModelSections
environment variable to InModelF1ile to specify that if the section name does not exist
in the model file, the tool should display an error message in the Corners Setup form.

Return to adding corners procedure.

See also

Varying the Model File and Section during Simulation on page 359.

Adding a Model Group to a Corner

To add one or more model groups to a corner, do the following in the Corners Setup form:

1. In the column for a corner, double-click where it says <modelgroup>.

A drop-down list with all the available model groups is displayed in this cell.

2. Select one by one all the model groups that you want to add to the corner.
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Each model group that you select is displayed in a space-separated list in the column for

the corner.
Parameters
~.mfsch_Gain_¥io_CMRRE_SRA53/param? 10 5
Model Files
gpdki30.scs ~ FF F5
Model Group(s) ‘ 1 modGroups ‘
Tests T
I myFirstTest| » :
~ mySecondTest| « » %

Note: For every model group that you add, a separate corner simulation will run.
See also

m Creating a Model Group on page 235
B Saving and Loading Model Groups on page 237

Return to adding corners procedure.

Creating a Model Group

A model group contains model files that you can use when simulating a corner. For each
model file in the group, you can also specify selected sections to be used.

To create a model group, do the following in the Corners Setup form:
1. Do one of the following:
a Click the Add/Edit Model Group(s) L3_| button.
Q Under Model Group(s), click where it says Click to add.
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The Add/Edit Model Groups form is displayed.

— Add/Edit Model Groups =18

Model Groups

Model Groups: |55 B L Add/Update | | Delete

Model Files

kdodel | | Section |
= MM
Up
j S E—-

Do
Edit
Delete

Load )| Save Impart fram Tests | [ OK Cancel @ 1

2. Inthe Model Groups field, type a name for the model group.
3. Click the Add/Update button.
4. Add one or more model files to the model group in one of the following ways:

Q Inthe Model column of the Model Files table, click Click to add and type a valid
path to a model file.

Q Inthe Model Files table, click the browse button to open the Choose Model File
form. Browse to select a model file and click Open.

a Click Import from Tests. Model files are imported from all the tests and are
displayed in the Model Files table. By default, the files appear enabled. You can
disable a model file in a model group by deselecting the check box to the left of the
model file.

5. (Optional) By default, the simulator searches for models in all the sections of a model file.
If required, you can specify one or more sections from each model file by double-clicking
in the Section column and selecting the required sections from the drop-down list that is
displayed.

6. Click OK.
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In addition to creating a model group, you can also do the following using the Add/Edit Model
Groups form:

B Remove a model file from the model group: Select the model file in the Model Files table
and click Delete.

m Edit a model file: Select the model file in the Model Files table and click Edit.

m Modify the search order for the model files: Select the model file in the Model Files table
and click Up or Down.

m Create a new model group from an existing model group: You can do this by performing
the following steps in the Add/Edit Model Groups form:

a. Inthe Model Groups field, select an existing model group from the drop-down list.
Model files in that model group appear in the Model Files table.

b. If required, make the changes you want for the new model group. You can add or
remove model files or their sections. You can also edit a file or change the search
order.

c. Inthe Model Groups field, type a new name for the model group.

d. Click Add/Update.

A new model group is created with the name that you specified and this name is also
added to model groups drop-down list in the Corners Setup form.

Saving and Loading Model Groups

You can save the model group information in the Add/Edit Model Groups form to a file and
use the file later to load the model group information in the same or a different ADE XL view.

Saving a Model Group

To save model group information, perform the following steps:
1. Click Save. The Save Model Groups form is displayed.

2. Browse to locate the folder in which to save the file and type a name for the file in the File
name field.

3. Click Save.

The model group information is saved in the XML format. The file has the . sdb extension.
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Loading a Model Group

To load model group information from a previously saved file, perform the following steps:
1. Click Load. The Load Model Groups form is displayed.
2. Browse to locate the required model group information file.

3. Click Open.
The model group information is displayed in the Add/Edit Model Groups form.

Return to adding corners procedure.
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Modifying Corner Values

After you add corners, you can modify values for individual corners in the Corners Setup form.
To edit the values of design variables or parameters, select the cell to display its value in the
variable editing text field. You can edit the value in this field. Alternatively, double-click in the
cell containing that value and edit the value there.

In addition, to editing values, you can also do any the following to modify a corner:

= You can enable/disable a model for a corner: For this, select/deselect the check box next
to the model name in the column for the corner.

= You can enable/disable a corner for a test: For this, select/deselect the check box next to
the test name in the column for the corner.

Model Group(s) modiGraupl
Tests
v myFirstTest » I:l
mySecondTest| »
Mumber of Corners 1 2 —

= You can enable/disable all corners for a test: For this, select/deselect the check box to
the left of the test name.

Model Group(s) modGraupl
Tests
» myFirstTest| « ™
mysecondTest ¥
Humber of Cormers 1 c —

= You can remove a design variable, parameter, or model file from the Corners Setup form.
For this, select one or more items that you want to remove, right-click and choose
Remove.

/ Important

If the Corners Setup form is already open and you change the corner or test details
in the setup database, the changes are automatically updated in this form if the
autoCornerUpdate environment variable is set to t.

Also see:

m Disabling and Enabling One or More Corners for All Tests on page 243
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m Disabling and Enabling One or More Tests for One or More Corners on page 244

m Viewing Disabled Corners in the Results Tab on page 244
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Working with Corners

This section describes the various tasks that you can perform while working with the corners:

Renaming a Corner on page 241
Adding Notes to a Corner on page 241

Disabling and Enabling Corners on page 242
Removing Corners on page 245

Viewing Corner Settings on page 246

Copying Corners on page 246
Exporting Corners on page 247
Importing Corners on page 249

Importing Corners from Customization Files on page 253

Setting Up a Default Set of Corners on page 255

Renaming a Corner

By default, the program names corners as C1, €2, and so on. To change the default name of
a corner, do any of the following:

-

On the Data View pane, right-click the corner name and choose Rename. The name of
the corner becomes editable. Change the name of the corner and press Enter.

In the Corners Setup form, select the name of the corner. The name of the corner is
displayed in Corner Name text field. Change the name of the corner and press Enter.

Adding Notes to a Corner

If you have some additional information or notes to be added to the corners so that it can be
referred to later, you can add notes for each individual corner. To add notes for a corner, do
the following on the Data View pane or in the Corners Setup form:

1. Right-click the corner name and choose Notes.
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The Add/Edit Notes form is displayed.

= Add/Edit MNotes [ ]

Motes

2. In the Notes field, add notes for the test.

3. Click OK.
The notes are saved in the setup database and displayed in the tooltip for the corner.

For related information, see Adding Notes to a Test.

Disabling and Enabling Corners

By default, a corner is enabled to run for all the tests in the current ADE XL setup. You can
selectively disable and enable the nominal corner, one or more corners for one or more tests,
or all corners.

m Disabling and Enabling the Nominal Corner on page 243

Disabling and Enabling All Corners for Specific Tests on page 243

Disabling and Enabling One or More Corners for All Tests on page 243

Disabling and Enabling One or More Tests for One or More Corners on page 244
Disabling and Enabling All Corners on page 245
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Disabling and Enabling the Nominal Corner

To disable/ enable the nominal corner simulation for specific tests, deselect/select the check
box next to a test name in the column for the nominal corner.

To disable the nominal corner simulation for all tests, do one of the following:

= On the Run Summary assistant pane, deselect the Nominal Corner check box.

= In the Corners Setup form, deselect the Nominal check box.

= In the Corners tree on the Data View pane, deselect the Nominal check box.

Similarly, to enable the nominal corner simulation for all tests, select the Nominal check box
at any of the three locations listed above.

Disabling and Enabling All Corners for Specific Tests

To disable all corners for a test, do the following in the Corners Setup form:
» Right-click on a test name and choose Disable Corners on Test.

The check boxes for all the corners for the test are selected. The simulator does not run
the corner simulations for the test.

To enable all corners for a test, right-click on a test name and choose Enable Corners on
Test.

Disabling and Enabling One or More Corners for All Tests

To disable one or more corners for all tests, do the following in the Corners Setup form:
1. Select a corner.

2. (Optional) Hold down the Shift key (for contiguous corners) or the Ctrl key (for
noncontiguous corners) and click the next corner to add more corners to the selection
set.

3. Right-click the name of a corner and choose Disable.

The check boxes next to the names of all corners in the selection set are deselected. The
simulator does not run those corner simulations.

To enable one or more corners for all tests, select the name of the corners as described
above, and then right-click the name of a selected corner and choose Enable.
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Disabling and Enabling One or More Tests for One or More Corners

To disable one or more tests for one or more corners, do the following:

= In the Corners Setup form, deselect the check box next to the name of the test in the
column for a corner.

To disable a test for multiple corners, select all the required corners and deselect the check
box next to the name of the test for one corner. The check boxes for all the tests in the
selection set are deselected. The simulator does not run corner simulations for these tests.

To enable one or more tests for one or more corners, select all the required corners and select
the check box next to the name of the test for one corner. The program selects the check
boxes for all the tests in the selection set. The simulator runs corner simulations for these
tests.

Viewing Disabled Corners in the Results Tab

When a corner is disabled for a test, the Results tab shows disabled in the cells
corresponding to that corner-test combination, as shown in the figure below.

Outputs Setup Results Diagnostics
r f_‘;,‘-_ r_l'-!c!c!r!rlE - PR r:— — "1;_!'!_. —ik i
ow  BIBOL vl e BT ulEREEBEBDE|
| |- Parameter. .| | | | S A S ey RS R o | Gkl Cher
WOD z 2.2 1.8 1.8 18
temperature 27 27 27 0 47
LT[ R T -1 | Cutput |-Gpac jaiiassiFd, o Min |oMax | C00 10 R e o o o oy B
Parameters: IREF=45u
1 ACGaIn Supply_Current  info 9760 | 100.Zu 976U 100.2u Qdisabled disabled  disabled
1 aCGain.. UGF > 1.5M pass  £295.. 2304 Z22956M £.3049M Jdisabled disabled | disabled
1 | ACGain. Phase_kargin =70 pass  BY9.58 | §9.62 @ 6930 G962 Jdisabled disabled disabled
1 | AaCGain.,. Opan_Loop_ = al pass  alla 538 53.5 3113 disabled disabled disabled
1 ACGain. AOPLUS = e disabled disabled disabled
1 | ACGaIn SOUT e E disabled disabled disabled
1 |ACGain.. area 0 mini... pass | £32.5p | 232.5p 22 in 57 on Bdieohlad dicablad  dicohlad)
1 |P5SR PSR_1kK = -Gl pass  -6f47  -B1.75 jdisabled disabled -6747 -B5.73 -61.78
1 PSR PER_10K < =47 pass  -48.06 -47.34 Jdisabled disabled | -48.06 =47 75 =47 34
1 PSR SOUT dlsabled  dicablsd J- i =

Results in the above example show that corner C1 is disabled for the test ACGain and corner
CO is disabled for PSR. If you hide or filter out the results for either one of these two tests, the
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columns for the corners that are disabled for the other test are automatically hidden. The

following figure shows how the results appear when the PSR test is hidden.

Cutputs Sefup Results Diagnostics
Bl %M peace B R EE DB |®
P arameter |z | PR 1 1V T RN o 0 |
VDL 2 2.2
lemperature 7 v
]|y oy T A Digtput | Spec |2ilas55/F§  Min = a1 1 [ RS i Iy PR
Parameters; IREF=45u
1 ACGaNn..  Supply_Current | info 97 By 100.2u | 976y 100.2u
1 ACGar UGF = 1.5 pass Z2.295.. 2304, | 22936M  Z2.3049M
1 ACGain. Phase_Margin | =70 pass 8958 BY9.62 £49.58 89 62
1 ACGan. Open_Loop = 50 pass |81.13 535 535 5113
1 ACGaIN MOPLUS = =
1 ACGain. fOUT = =
1 mini pass | 2325p 2325p | Z3Zap 232.5p

Note that the three columns for corner C1 are now hidden because that corner is disabled for
ACGain.

Also see: Hiding and Showing Results for Tests

Disabling and Enabling All Corners

To disable all corners, do one of following:

In the Run Summary assistant pane, clear the # Corners check box (where # indicates
the number of enabled corners).

The Nominal Corner check box also becomes unavailable. The simulator does not run

any corners.

In the Data View pane, clear the check box next to the Corners tree.

To enable all corners, select the check box at any of the two locations specified above.

Removing Corners

To remove one or more corners, do the following in the Corners Setup form:

1. Select the name of the corner you want to remove.
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2. (Optional) Hold down the Shift key (for contiguous corners) or the Ctrl key (for
noncontiguous corners) and click the next corner to add more corners to the selection
set.

3. Click the Remove Corner ﬂa button.

The selected corner columns disappear from the form. The number of Corners reflected
on the Run Summary assistant pane also decreases by the number of corners you
remove.

Viewing Corner Settings

To view the settings for a corner, do the following:

» Inthe Corners tree on the Data View pane, hover the mouse pointer over the name of
a corner.

The corner settings are displayed in a pop-up, as shown in the following figure:

Carner Mame : C0O

Corner Conditions:
temperature ; -40 125
gpdk.scs : MM
mcparam.scs @ Whole_File

Copying Corners

You can reuse the information in a corner by creating a copy of the corner.

To create a copy of a corner, do the following in the Corners Setup form:

1. Right-click the corner name and choose Create Corner Copy.

A new column containing the same corner information is displayed in the Corners Setup
form.

Note: You can also create copy of an expanded corner based on its results in the Results
tab. For more details, refer to Simulating Corner on page 262.
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Exporting Corners

You can export corners from the Corners Setup form and save them in the following formats:

m XML format in a .sdb file (setup database)

m CSV formatin a .csv file

To export corners setup information in any of these formats, do the following:

1. In the Corners Setup form, choose an appropriate command to export the corners, as
shown in the figure below.

— Corners Setup | = |J .lé‘

: I S P
=-E 'S | '®
T Export comers to CSY file

- E=port corners to 0B file | L
Comer. e . CZ

Note: The default button displayed in the drop-down menu is defined by the
defaultCornerExportFileFormat environment variable. If required, you can change the
default command by setting the value of this environment variable before opening the
Corners Setup form.
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The Export Corners form is displayed, as shown below.

= Export Corners | 4 |J P
Laak in: [ES /serversiscratchO. ./ AD_wiorkshop_616 n & 2 v = O[]
™| Computer Mame |Size \Type \Date Modified |
B namratam ||g5 cadence Folder 13 Jun ..0:4343

== gpdk04s_v_3_5 Folder 1 May 2.0:24:19
=4 libs Folder 27 &pr . 1:50:55
== logs_narmratarm Folder 2 Aug 2..4:13:07
[E5 simulatian Folder B Jun £..0:15:39

File hame:

- Files of type: |C5Y Files (".csy)

Note: The file extension displayed in the Files of type drop-down list box is determined
by the export command that you select. If required, you can change the file type.

2. (Optional) Browse and select a folder in which you want to save the file.

3. Inthe File name field, type a name for the file in which you want to save the exported

corners setup.

4. Click Save.

The corners setup information is saved in the specified . csv or. sdb file.
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If you saved the corners in the . csv format, you can open the file to view or modify the
details. However, you need to ensure that the format of the file is correct. For details on
the format of a CSV file, refer to Format Details of a Corners CSV File.

_|| corneral . cew {Fserve. . _workshop_616) — G2 | 4 |J o
File Edit Tools Syntax Buffers Window Help

ARDLS PE AR BRR SSA T 2 ¢

Corner,Cl,C2,C3

Enable,t,f,t

Temperature, 25, ,45

Cc&P,5,10,15

Dummy name, 1,2, 3

Parameter: :ampTest/schematic/R1/r,5,6,8
Modelfile::../gpdkOS0.52=,.t ,t F5,t FF F&
Modelfile:: .. /gpdk090 diocde.ses,f ,,f FF
t Test::training new d:ampTest:1,t,f,t

f Test::training new bH:ampTest:1,t,f,t

L

o o=

/ Important

When you export the corner details in the CSV format, ADE XL ignores the following
setup details:

Q Model groups specified for any corner

Q  Statistical corners

Q Worst case corners

If you have defined any of these details in the Corners Setup form, ADE XL does not save
these in the . csv file and displays an appropriate message.

Importing Corners
You can import the corner details from an existing .csv or .sdb or a customization file.

The following topics explain how to import corners from these files:

m Importing Corners from .csv or .sdb Files

B Importing Corners from Customization Files
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Importing Corners from .csv or .sdb Files

To import the corners setup from a .csv or .sdb file, do the following:

1. In the Corners Setup form, choose an appropriate command to import the corners.

= Corners Setup | = |_| A

EE@ 1,,| |'--| | H- i " - | @

R

? Import corners fram C35Y file

101 ) | |

Import corners fram 0B file
— » CE

M

=ty Import corners from PCE file

Note: The default button displayed in the drop-down menu is defined by the
defaultCornerlmportFileFormat environment variable. If required, you can change the
default command by setting the value of this environment variable before opening the
Corners Setup form.

The Import Corners form is displayed.
2. Browse and select a valid corners setup file.
3. Click Open.

The corners setup information is loaded from the specified file and displayed in the
Corners Setup form. If the file has a corner that has the same name as an existing corner,
the following message is displayed.

— Duplicate Corners | 4 fél

~ oome of the corner(s) that you are trying to load are already defined in the system.
A1 Toautomatically rename the corner(s) name, click Auto Rename.
If wou want to overyrite the existing corners), click Overyrite or else click Cancel.

H Auto- Rename " Overwrited hCanceld L

Click Auto-Rename to import the duplicate corner from the file with a different name.
For example, if there is an existing corner named C1, the corner in the file will be imported
as C1_0. In this case, both the existing corner and the corner being imported from the
file are used.

Click Overwrite to overwrite the existing corner with the corner being imported. In this
case, the column for the existing corner is removed from the corners setup table.
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Click Cancel to cancel the import process.

/ Important

When you import the corner details from a . csv file, ADE XL ignores the global
variables and parameters that are not found in the list of global variables and
parameters in the Data View pane. A corresponding warning message is displayed
in the CIW.

Format Details of a Corners CSYV File

While importing corner details from a CSV file, ADE XL requires the information to be given
in a desired format that it uses to identify different elements of a corner. This section explains
how each row in a CSV file is required to be formatted so that the information can be imported
by ADE XL into the Corners Setup form.

The figure given below shows a sample CSV file.

= corners1.csvy /.. shop_B16) — GWIMZ2 | 4 |J 4

File Edit Tools Syntax Buffers  Window Help

ARPLE 9@ i BRRB LS A I
Line 1 Corner, C1,C2,C3 Y

Line2 |Enabkle,t,f,t

Line3 |Temperature,25,,45

Line4 |C&P,5,10,15

Line5 |Dummy name,1,2,3

Line6 |Parameter::ampTest/schematic/RBl/r,5,6,8
Line7 |Modelfile::../gpdk0%0.scs,t ,t FS,t FF FS
Line8 [Modelfile::../gpdk0S90 diode.scs,f ,,.f FF
Line9 [t Test::training new d:ampTest:1,t,f,t
Line10 [f Test::training new LH:ampTest:1,t,f,t

o~

In the above figure, the lines have been numbered so that they can be referenced to explain
the format.

Line#1: The names of corners are identified by a comma-separated list given in a line that
begins with the keyword Corner.

Line#2: The state of a corner, enabled or not, is identified by a line that begins with the
keyword Enable. In the example, the corner C2 is not enabled. If a blank entry is found in this
list, ADE XL considers the default value and marks the corresponding corner as enabled.
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Line#3: The temperature value for each corner is defined by a comma-separated list given in
a line that begins with the keyword Temperature. A blank entry in this list is considered as
a NULL value for the corresponding corner.

Line#4, 5: The lines that define the design variables and their values for each corner begin
with variable names. There can be many lines for the design variables where each line is for
a different variable. If more than one line is given for a single variable, only the values given
in the last occurrence are used. A blank entry in the list for a variable is considered as a NULL
value for the corresponding corner. If a variable name does not match with any variable for

the tests in the setup, it is ignored and its details are not imported in the form. An appropriate
warning message is also displayed in the CIW. In the example shown above, Dummy_name

would be ignored.

Line#6: The lines that begin with the keyword Parameter: : define the parameters and their
values for each corner. A separate line is given for each parameter. If a parameter name does
not exist in the Parameters pull-down list in the Corners Setup form, it is ignored and not
imported. An appropriate warning message is also displayed in the CIW.

Note: A comma-separated list of values assigned to a single corner column for
Temperature, design variable, or parameter is to be enclosed in double-quotes, as shown
in the following example:

Corner,C0,C1,C2,C3

Enable, t,t, f, t

Temperature, "40,75",25,,45
vdd,2.0,"2.2,2.4",, 2.0

In this case, value of Temperature for corner C0 is 40, 75.

Line#7, 8: The lines that begin with the keyword Modelfile: : define the model file names,
their enabled status and the section names to be used for each corner. Separate rows are
used for separate model files. Each value in this list is a space-separated sublist that gives
the enabled status of the model for a corner and then the list of section names. The right-most
value in line#7, t FF FS, mentions that the model file has been enabled for corner c3 and
sections FF and Fs are to be used for C3.

When a blank entry is found in this list, the model file is not used for the corresponding corner.
In the above example, the gpdk090_diode model file is not used for corner C2.

Note: If the section names are not given and the model file entry only shows the enabled
status for a corner, the correct format is <t or £><space>. If only t or £ is given, it is
considered as a section name to be used from the given model file.

Line#9, 10: The usage of corners for tests is defined by the rows that begin with the keywords
t or £ followed by the keyword Test : :, the test name, and the list of enabled status for each
corner. In the following line from the example CVS file:
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t Test::training new_4:ampTest:1,t,f,t

t in the beginning states that corners will be run for the
Test::training new_4:ampTest:1 test. The t, £, t list states that corner C2 is not
enabled for this test.

Note: Any statement that does not begin with a recognized keyword is considered as an
entry for a design variable. If the first word is found in the list of available design variables, it
is imported into the Corners Setup form. Otherwise, a warning message is displayed in the
CIW.

Importing Corners from Customization Files

You can import a set of predefined corners and their measurements from the following types
of customization files:

B Process Customization Files (PCFs): PCF is a file that is typically created by a process
engineer or process group, and defines the processes, groups, variants, and corners so
that everyone in an organization uses the same definitions.

m Design Customization Files (DCFs): DCF is a file that is typically created by a design
engineer or design group ,and defines the corner variables and measurement
information for a particular design or for several designs within a design group.

Usually, you need to load the process customization information before you can import
corners or measurements from a design customization file. The settings must refer to the
definitions that you have already loaded.

For each customization file that you want to import, do the following:

1. In the Corners Setup form, click Import Corners from PCF File (lﬁ ) on the toolbar.
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The ADE XL PCF/DCF Import form is displayed.

_ ADE HL PCF/DCF Impart | 1] |
Select for Import | Test Mame |
e tyFirstTest
e L mySecondTest
[FCF/DCF file patn () Import ) (Cancel )|
| |

2. Click the browse button.

The Choose PCF/DCF File for Import form is displayed.
3. Browse and select the PCF/DCF file from where you want to import the corners.
4. Click Open.

The file is displayed in the field in the lower left corner of this form.

5. Select the check boxes next to each test name for which you want to use the imported
corners.

6. Click Import.

The program imports the corners and their measurements from the specified file. The
new corners are added as new columns in the Corners Setup form. If required, you can
edit the corner details, such as variable values or model sections. When you edit the
section name for a model file, simulation for the corner would fail if the specified section
name does not exist in the limited list specified in the PCF file. To avoid this, you can set
the LimitModelSections environment variable to Limi tedList to specify that if the
section name does not exist in the limited list, the tool should display an error message
in the Corners Setup form.

Note the following:

Q If the program finds any errors while reading the file, these messages appear in the
CIW output area.
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Q If more than one process has a corner set with the same name, the corners will be
displayed as processName_cornerName in the Corners Setup form. For example,
if the process named myProcess defines a corner set named sample and another
process named myProcess1 also defines a corner set named samp1le, the corners
are displayed as myProcess_sample and myProcess1_sample in the Corners
Setup form.

Setting Up a Default Set of Corners

Do the following to automatically setup a default set of corners when you open an ADE XL
view:

1. Use the procedure described in Exporting Corners on page 247 to create a file that
contains a set of corners that you want to be used as the default set of corners in every
ADE XL view.

2. Usethe adexl.gui defaultCorners environment variable to automatically load the
default set of corners from the file when you open an ADE XL view.

You can use the default set of corners as is, or use them to quickly setup up corners for
your tests.

/ Important

The default corners will be loaded only if no other corner is defined in the Corners
Setup form in the ADE XL view.

The following examples describe the use of the adex1.gui defaultCorners
environment variable.

Example 6-1 Loading a default set of corners using the defaultCorners environment
variable

Add the following entry in your . cdsenv file to load the corners defined in the
myDefaultCorners.sdb file:

adexl.gui defa