™

OSA90/hope™

User’s Manual

Optimization Systems Associates Inc.



——
J



OSA90/hope™
User’s Manual

Version 4.0

October 1997

Optimization Systems Associates Inc.



LIABILITY AND WARRANTY

NEITHER OPTIMIZATION SYSTEMS ASSOCIATES INC. NOR ITS EMPLOYEES, OFFICERS, DIRECTORS OR ANY OTHER PERSON, COMPANY, AGENCY
ORINSTITUTION: (1) MAKES ANY WARRANTY, EXPRESSORIMPLIED ASTOANY MATTER WHATSOEVER REGARDING THIS MATERIAL, INCLUDING
BUT NOT LIMITED TO THE GENERALITY THEREOF, ALL IMPLIED WARRANTIES AND CONDITIONS OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE, OR THOSE ARISING BY STATUTE OR OTHERWISE IN LAW OR FROM THE COURSE OF DEALING OR USAGEOF TRADEHAVE
BEEN AND ARE HEREBY EXPRESSLY EXCLUDED; OR (2) ASSUMES ANY LEGAL RESPONSIBILITY WHATSOEVER FOR THE ACCURACY,
COMPLETENESS OR USEFULNESS OF THISMATERIAL; OR (3)REPRESENTS THATITS USE WOULDNOT INFRINGEUPON PRIVATELY OWNEDRIGHTS
OFTHIRD PARTIES. ITISEXPRESSLY UNDERSTOOD AND AGREEDTHAT ANY RISKS, LIABILITIES OR LOSSES ARISING OUTOF ANY USE, TRANSFER
OR LEASE OF THIS MATERIAL WILL NOT BE ATTRIBUTED TO OPTIMIZATION SYSTEMS ASSOCIATES INC. OR ANY INDIVIDUAL ASSOCIATED WITH
THE COMPANY. ACCURACY, COMPLETENESS OR USEFULNESSFOR ANY APPLICATION SHALL BEDET > INDEPENDENTLY BYTHEPARTY
UNDERTAKING SUCH AN APPLICATION.

IN NO EVENT WHATSOEVER WILL OPTIMIZATION SYSTEMS ASSOCIATES INC, ITS EMPLOYEES, OFFICERS, DIRECTORS, OR AGENTS BE LIABLE
FORANY DAMAGES, INCLUDING, BUT WITHOUT LIMITATION, DIRECT, INDIRECT, INCIDENTAL AND CONSEQUENTIAL DAMAGES ANDDAMAGES
FOR LOST DATA OR PROFITS, ARISING OUT OF THE USE OF OR INABILITY TO USE THIS MATERIAL.

CONTENTS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

Copyright

Copyright © 1997 Optimization Systems Associates Inc.

. Thei . ST isthe . . e Orrimiarion Sy sares fnc. ionof this
document in whole or in part, or the use or disclosure of any of the information contained herein, without the prioc express written authorization of Optimization Systems
Associates Inc. is prohibited.

OSA90/hope User’s Manual Version 4.0 first published in 1997. Printed in Canada.

Optimization Systems Associates Inc.
P.O. Box 8083, Dundas, Ontario
Canada L9H 5E7

Tel 905 628 8228
Fax 905 628 8225
Email osa@osacad.com

Trademarks of Optimization Systems Associates Inc.

Aggressive Space Mapping
Datapipe

Empipe
Empipe3D -
FAST

Geometry Capture
HarPE

OSA90
OSA90/hope
Space Mapping
Spicepipe

Other Trademarks

X-Windows is a trademark of the Massachusetts Institute of Technology.

SPARCstation, SunOS and Solaris are trademarks of Sun Microsystems, Inc.

HP, HP-UX and Touchstone are registered trademarks of the Hewlett-Packard Company.
UNIX is a registered trademark of AT&T.

em is a trademark of Sonnet Software, Inc.

PostScript is a trademark of Adobe Systems Inc.



OSA90/hope™ User’'s Manual

Table of Contents

Introduction

Overview . . . 1-1
Installation . .. ... .. ... 1-6
Setting UNIX Environment Variables .. .............................. 1-9
APracticeSession .. ... ... ... .. ... ..., 1-10
OSA90MenuStructure . .. ............... . ... 1-19
File Editor

OVeIVIeW . . . . 2-1
ReadandSaveFiles ............... ... ... 0. . 2-5
DeleteandUndelete Text . . . .. ......... ... ... ... ... ... 2-9
EditingModes . ....... ... .. ... . . . 2-10
BlockOperations . .............. ... ... . ... . 0, 2-11
SearchandReplace . .................. ... .. ... . ... .. ... ..., 2-12
EditorMacros . ........ ... ... 2-14
PrInt Text . .. 2-15
Change ColorMapandKeyMap .. ..................c.uuuuuununniiin. 2-15
Keep Simulation Results AfterEditing . .............................. 2-16
Exchange Text with Other X Applications . .. .......................... 2-17
Input File

Ooverview ... ... ... ... e 3-1
Keywords . ... ... .. 3-1
InputFileBlocks ... ..... ... ... ... . ... . .. . ..., 3-2
InputFileTemplates . . ... ... ... .. ... .. ... . .. .. 3-3
Statements ... ........ .. ... 3-5
PreprocessorMacros . .................... ..., 3-6
Include Files . . . ... ... . .. . ., 3-12
Control Block . ... ... ... .. ... . . 3-13
PhysicalUnits . ... .. ... ... .. . . . . . 3-26




Expressions

OVeIVIeW . . . i et e e 4-1
LabelNames ... ... ... ... .. . . i it it 4-2
ConstantLabels . ... ...... ... .. .. .. .. . . 0. i 4-3
PredefinedLabels . ............ .. .. . . . . .0t 4-4
Optimization Varlables . . . ... ...... ... ... .. .. . . . it 4-6
EXPresSsioNS . . . ... ... ...ttt ittt e i e e e 4-8
Conditional EXpressions . ... .......... ...ttt tiinnennennnnns 4-10
-1 £ T e e e e 4-13
Array EXpressions . .. ... ... .. ... ...t i i e e 4-17
ArrayFunctions . ... ... ... ... ... .. ... i i i e 4-19
StringLabels . .. .... ... ... .. e e e e e e e 4-41
Transformations . .. ........ ... ...ttt ittt 4-43
CubicSplineFunctions . . ... ........ .. ... .0t iiiiiininennnnnn 4-49
Piece-Wise LineariInterpolation . . . ... .......... ... ... .. .. . . L 4-52
Datapipe

OVeIVIEW . . . e et e e e 5-1
Datapipe Server . ... ... ... ... e e e e 5-3
Datapipe Protocols . .7, .. ... .. .. ... .. i i i e 5-6
SIMPIrotoCOl . . ... .. e et e e e e 5-9
COMand COMDProtocols . .. .......... ...ttt iiiiiininenennnnns 5-15
FUN Protocol . . ... .. ... it ittt ittt e e e 5-24
FDF Protocol . . ... ... . i e i e e 5-25
LINEARProtocol . ... ... ... ... . ..ttt 5-29
NetworkDatapipe . ... ........ ... .. i, 5-32
ApplicationNotes . . .. ... ... ... ... ... i e 5-34
Circuit Models

L= T 6-1
NOdeS ... ... e et e e e e e 6-3
Elements ... ... ... ... . et e e e 6-4
Ideal Sources . ... ... ... ... ... e e 6-6
PO . . .. e e e e et e s 6-11
Voltageand CurrentLabels .. .......... ... ... ... .. .. . . . .. 6-16
CIRCUITStatement . . . . ... ... ... ... ... ittt 6-18
DO RESPONSES . . ... ... ittt it e e i e e e 6-19
Small-Signal ReSPONSeS . . .. ... ... ..ttt iitentnneneneeeeneeannan 6-22
Large-Signal Responses . . ... ........ ...t tiuineneneneeneeennnn 6-26
PostprocessingResponses .. .............. ...ttt 6-36
LinearSubcircuits . .. ... .. .. ... ... e e e 6-38
User-DefinedLinearModels . ... ........... ... ... ... iiiiuennon. 6-41
User-Defined NonlinearModels . ... ............. ... .. .cciiiueennan. 6-44

ImportDataBlock .. ......... ... ... .0 ittt 6-48




6.16 LINEARDatapipe ...............c.0i ittt 6-56

6.17 Macrosand SymbolicSubcircuits .. ................................ 6-58
6.18 Oscillator Port . ... ... ... ... ... ... ..ttt 6-61
7 Nonlinear Elements

BJTU user-definable bipolar junction transistor model ..................... 7-2
DIODE SPICEdiodemodel ..................0uiuieunnn. e 7-3
DIODEO  semiconductor diode model . ..............iiuiiiiennnnnennann 7-7
DIODEU  user-definable diode model . ................0tiiunenunnnnnn. . 19
FETC Curtice and Ettenberg FET model .. .. ............. .00t irennn.. 7-10
FETCA Curtice asymmetrical FET model ............................... 7-12
FETM Materka and Kacprzak FET model . .............. ... .00t en... 7-14
FETR Raytheon FET model . ........... ... . tiiuiiiineninenenennnn 7-17
FETT physics-based Khatibzadeh and Trew FET model .................... 7-19
FETT1 modified physics-based FET model .. ..............0iiitunnennnn 7-23
FETU1 user-definable FET model 1 . ... ... ... ... ... ... it iinnnnnnnsn 7-26
FETU2 user-definable FETmodel 2 .. . ...... ... ... ... .ttt iniennnnn. 7-27
HBT heterojunction bipolar transistor model .....................c.0.... 7-28
HEMTAC advanced Curtice HEMT model . ..............iiiuiremnnnnnnnnn 7-31
HEMTC  Curtice HEMT model .. ..........iuiiiiiinetinenenneennnnenn 7-34
HEMTG1 high order beta degradation HEMT model ......................... 7-37
HEMTG2 double parabolic HEMT model . .............. .0t iuiiimnnnenennen. 7-40
KTL physics-based bias-dependent small-signal FET model . . ............... 7-43
NLCCS nonlinear controlled current SOUICe . .. ......... i iveenenneennnsn 7-48
NLCQ nonlinear controlled charge SOUrCe . .. ... ... ... vt renenneennnnn 7-49
NPN NPN Gummel and Poon bipolar transistormodel . . . .................. 7-50
PNP PNP Gummel and Poon bipolar transistor model ..................... 7-52
8 Linear Elements

CAP [T o Z: 103 1 o) 8-2
CCCs current controlled current SOUTCe . .. ... ... ...t iitt it ean.n. 8-3
CCvVs current controlled voltage SOUICe ... ..........ovuveeeuennnnnn. 8-4
CIR3 ideal three-port circulator . . ... ... ...ttt ittt it ennnennnnnn 8-5
CLIN ideal coupled transmission lines . .............0titiiterennan. 8-6
CLINP coupled transmission lines, physical model ...................... 8-7
EXTRINSIC1 extrinsic parasitic model 1 . ..............00itienenenennnnnnn 8-8
EXTRINSIC2 extrinsic parasiticmodel 2 . ... ......... ...ttt emnnnnennnn. 8-9
EXTRINSIC3 extrinsic parasiticmodel 3 .. .......... ... .. .0t uiiueennennnnn 8-10
EXTRINSIC4 extrinsic parasitic model 4 . .. ......... ... .0iuiuniimuennnnnnn 8-11
IND 34 Ta T o 8-12
MAGAP microstrip asymmetric gap . ... ... ... .. P 8-13
MBEND1 microstrip 90 degree bend . . . . ... ... i e i e 8-14
MBEND2 microstrip chamfered 90 degree bend .. ........................ 8-15
MBEND3 microstrip optimally-chamfered 90 degree bend . . ................. 8-16
MBEND3A microstrip optimally-chamfered 90 degree bend . . ................. 8-17
MCROSS MICrostrip Cross-junction . .. ... ... . .ccitieeneeneeeeeneenanan 8-18




MGAP Microstrip SYMMEtriC 8aP . . . v v v vttt v v iv v enie it eneeea e 8-19
MLANG4 four-finger microstrip Lange coupler . .......... ... v 8-20
MLANG6 six-finger microstrip Lange coupler . ............ ... i, 8-22
MLANGS eight-finger microstrip Lange coupler . ...............0vein..n 8-24
MOPEN MICTOStrip OPen StUD . . . . ...ttt it e e e et e 8-26
MRSTUB microstrip radial stub . . .. ... ... .. e e e e e 8-27
MSACL asymmetrical coupled microstrip lines . . . ... .. ... .. i 8-28
MSCL two-conductor symmetrical coupled microstrip lines . ... ............ 8-29
MSHORT microstrip ShOort Stub . . . ... ... ... e 8-30
MSL microstrip line . . . ... .. e e e e 8-31
MSLIT narrow transverse slit in microstrip . .. ... .. .. ... i .. 8-33
MSTEP MICTOSEEAD StED .+ . v i i vttt e et et e et ettt et e e e 8-34
MSUB microstrip substrate definition . .. ........... ... . .. L L., 8-35
MTEE microstrip T-jJunction . . . . .. ... i it i e e 8-36
OPEN OPEM CITCUIL o o vttt it ittt et et eeeeeeseeasoaeeneenennennns 8-37
PRC parallel connection of resistor and capacitor . .............ccou.on 8-38
RES 131 o) e 8-39
SRC series connection of resistor and capacitor . . . ... ... ... .. 8-40
SRL series connection of resistor and inductor .. ............ .. . ... 8-41
SRLC series connection of resistor, inductor and capacitor . ............... 8-42
TEM ideal transmission line . ... .. ... ...ttt i i e 8-43
TRL transmission line, physical model . ........... ... ... ... .. .. ... 8-44
VCCS voltage controlled CUrrent SOUICE . . . . . oo v v v v vttt v v e e noeneennn 8-45
VCVS voltage controlled voltage SOUICE . . ... ... ...t enennnnn. 8-46
DATAPORT  imported n-port SUDCITCUIL . . . .o v v v vt it ot ee e eeenaenonnennns 8-47
SPORT n-port subcircuit defined by Smatrix ............ ... . ... .. ... 8-48
YPORT n-port subcircuit defined by Ymatrix ................... .. ... 8-54
ZPORT n-port subcircuit defined by Z matrix ................. ... ..... 8-60
9 Simulation

9.1 OVeIVIeW . . . . e e e e et e 9-1
9.2 SWeEeP BIOCK . ... .. ... e e e e e e 9-1
9.3 SimulationTypes . . ... ... ... ... ... e e 9-3
9.4 Parameter SWeeps . . .. ... ... ... i e e, 9-7
9.5 ParameterLabels . ... .......... ... ... . . . it 9-13
9.6 OutputLabels . ......... ... ... ...ttt 9-14
9.7 OSA90.DisplayMenu Option . .. ........ ... ... iuiiiiuiinnennnn 9-15
9.8 Xsweep Display . ........ ... e et e e 9-17
9.9 NumericalDisplay . ... ......... ... i it 9-22
910 Graphlcs Zoom . ... ... .. ...ttt ittt ettt e e 9-24
911 Draw TYPeS . . . . .ttt e e et et e e e e e 9-27
9.12 ParametricDisplay ... ... ... ... ... . ... i i e e 9-28
913 Array Display . . ... ... e e e e e 9-31
9.14 Visualizationand ContourPlotting . . . ... .......... ... ... ... . 0. 9-32
9.15 HostAccelerationFiles . ... .......... ... .. ... .. . i it e 9-45
9.16 HPGLandPostScriptFiles . ... ... .... .. ... .00t 9-46
9.17 ReportGeneration .. ........... ... .. ...ttt i e 9-48




10

10.1
10.2
103
104
10.5
10.6
10.7
10.8
10.9

1

1.4
11.2
113
114
115
11.6
11.7
11.8
11.9
11.10
11.11
11.12
11.13
11.14
11.15

12

121
12.2

124
125
12.6
12.7
12.8
129
12.10
1211
1212
1213
1214
12.15

Graphical Views

[ = T - PP 10-1
XsweepViews . ... ... ... ... .. e e 10-2
Specifications ShowniInViews ... ....... ... ... ... ... ... ... ... 10-14
SelectViewsforDisplay ............. ... .. .. . it 10-17
Parametric Views . . ... ... .. ... ...t e e e 10-18
Waveform Views . . . . .. .. ... e e 10-21
SmithChartViews . .. .... ... ... .. ... ittt 10-26
PolarPlotViews . . .. ... ... ... . . . it i 10-29
VisualizationViews . . . . ... ... ... .. .. .. i i i 10-32
Optimization

OVeIVIeW . . . e e e e e e e e e e e 11-1
Specification Block . . . ... ... .. .. ... e i e e 11-2
Simulation Types . . ... ..... ... ittt i i 11-5
Parameter SWeeps . . ... ... ... ... ..t i i e e e 11-9
ParameterLabels ... ... ...... ... ... . . i i 11-15
OutputLabelsand Goals . ...............c0iiiniuneenenennnnnnnn 11-16
Error FunctionsandWelghts .. ... ....... ... . ... ... ... .. ... ... 11-19
FUNDatapipe . ... ... ...ttt ittt et it ettt eeaaaannn 11-21
FDF Datapipe . . . .. .. it i i et e e e e e 11-24
ObjectiveFunctions . ............ ... .. ... i, 11-27
OSA90.0ptimize MenuOption . ... ......... ... ... 0iiiiinennennn. 11-32
Trace of OptimizationVariables . . . . ........... ... ... ... . ... ... 11-40
OSA90.Sensitivity MenuOption . . ........ ... . ... ... . ... .. ... 11-41
Space Mapping Optimization . .............. .. .. ... ... .. .. ... 11-46
TechnicalReferences .. ............ ... ...t iinennnnnn 11-58
Statistical Analysis

OVeIVIEW . . ... e i e i e e e 12-1
Statistical Parameters .. ............ ... ... .. .. . i i 12-2
Uniform Distribution . . . ... ... ... ... ... . i e e 12-3
Exponential Distribution . . . ... ... ... ... . .. . ... i 12-4
Lognormal Distribution . . . .. .... ... .. ... .. ... i i e 12-5
Normal Distribution . . . . . .. ... .. ... i i e 12-6
Sample Distribution . . ... ... .. ... .. . i et e 12-8
Statistics BlockandCorrelations . . ... ........... ... ... .. 12-11
User-Created Hybrid Distributions . . . . .. .......... ... ... . ... ... .... 12-14
MonteCarloBlock . . . ... ... ... .. i i e e 12-15
Simulation Types . . . ... ... ... ittt i i i e e 12-18
Parameter SWeepPsS . ... .. ... ...ttt et e e 12-22
ParameterLabels . ... ... ..... ... ... . ittt 12-28
OutputlabelsandGoals .............. .. ... i iiiinnrnennnn 12-29

OSA90.MonteCarloMenuOption . . . .......... ... ...t 12-32




12.16
12.17
12.18
12.19
12.20
12.21
12.22
12.23
12.24
12.25
12.26
12.27
12.28

13

13.1
13.2
13.3
13.4

14

14.1
14.2
14.3
14.4
14.5
14.6
14.7
14.8
14.9
14.10

15

15.1 Overview
15.2 Message Files
15.3 ID Files

Monte CarloXsweepDisplay ............... ... ... ..
Graphlcs Zoom . ... ... ... ... e e e
Monte Carlo Parametric Display
Histograms
Run Charts
Yield .. e e e
Yield Sensitivity . ... ... ... ... ...ttt ittt
Histogramof Maximum Errors . . . . ......... ... ... ... 00t iueennnn.
ScatterDiagrams . ... .. ... ... ...ttt e e e
Views for Monte Carlo Displays
Histogram Views
Run Chart Views
Scatter Views

Yield Optimization

OVerVIeW . . .. e e e
Yield OptimizationOptions . . .. ........... ... ... .0 .iiiiineennnnn
RestartYieldOptimization . ............ .. .. ... .. .. ... ... ...
Technical References . ... ....... ... ... ... @i iiiiinenneennnnn

OSA90 Run-TimeOptions . . .......... ... ... i irnrniennnnn
MacroCommandFiles . . . ...... ... ... ... . ... . i
OSAg90.LearnMenuOption . . . ... ... ... ... . i
OSA90.MacroMenuOption ............. ... ... iiuiriiimnnennnnnns
SilentMode . . ... ... ... ... ... e e e
BackgroundMode . ... ... ... . ... ... .. i e
Interrupting Background Optimization . .............................
OSA90asDatapipeChild . . . . ....... ... ... ... ... .. .. . ...

Auxiliary Files

154 LogFiles .. ... .. . ... it e e e

15.5 Color Map Files
15.6 Key Map Files
15.7 User List File




16

16.1
16.2
16.3
16.4
16.5

Examples

OVeIVIeW . . .. 16-1
ExampledemoO1 .. ... ... ... . . ... ... 16-9
Exampledemo02 ... .. ..... ... ... ... ... .. ..., 16-12
Exampledemo03 . .. ... ... .. ... ... ..., 16-15
Exampledemott .. ... ... .. ... .. .. . ..., 16-20

Appendix A Datapipe Server

Appendix B Diagnostic Messages

Index







1

3
Introduction
10 OVeIVIeW . . e 1-1
1.2 0nstallation . . .. ... ... ... e 1-6
1.3 Setting UNIX EnvironmentVariables . ... ............................... 1-9
1.4 APractice Session ... ... ... ... ... ... ... e 1-10
1.5 OSA90 Menu Structure







1

Introduction

1.1 Overview

OSA90/hope" is a state-of-the-art, general purpose CAD software system offering
simulation, modeling, statistical analysis, nominal and yield optimization, and data
visualization for linear and nonlinear RF/microwave analog circuits. Its open architecture
allows you to create fully optimizable interconnections of components, subcircuits,
simulators and mathematical functions. OSAS0/hope is equipped with several protocols for
connecting external programs through interprocess pipes. This facilitates high-speed data
connections to external executable programs, even across networks.

Throughout this Manual, OSAS0/hope is referred to as OSAS0.

Powerful Circuit Simulation

>

linear and nonlinear simulation of general n-port analog circuits with an arbitrary
number of nonlinear devices and excitations

analytically unified DC, small-signal AC and large-signal harmonic balance analyses
comprehensive nonlinear device and linear element model library

customized models created by the user from nonlinear controlled current and charge
sources with arbitrary controlling voltages

linear subcircuits and symbolic nonlinear subcircuits
user-créated linear element models as fully parameterized subcircuits
calculation of DC and AC voltages and currents, small-signal scattering parameters,

large-signal harmonic distortion, compression, intercept points, intermodulation
products, insertion loss, stability factor, group delay and more

design of small-signal amplifiers, power amplifiers, filters, mixers, frequency multipliers
and oscillators




State-of-the-Art Optimization

>

>

gradient-based minimax, ¢;, &,, quasi-Newton, conjugate gradient and Huber optimizers
non-gradient simplex, random and simulated annealing optimizers

Space Mapping™ optimization

statistical yield optimization

efficient FAST™ sensitivities for nonlinear circuits

display of large-change sensitivities, including yield sensitivities

arbitrary variables, functions, specifications and weights

Sophisticated Mathematics

>

formulation of functions and equations by arbitrary combinations of constants, variables,
labels, algebraic operations and mathematical functions

vector and matrix definitions and expressions, including built-in functions for matrix
algebra, inverse, LU factorization, eigenvalues and eigenvectors

built-in transformations for complex numbers: polar form to/from rectangular form
built-in DFT transformations: time domain to/from frequency domain

built-in cubic spline interpolation, including two-dimensional bicubic splines
conditional expressions (if and else)

uniform, normal, exponential, lognormal and sample statistical distributions with
absolute or relative tolerances and user-definable correlation matrices

quadratic approximations for efficient statistical optimization




Intelligent Connectivity

>

>

unique Datapipe™ for high-speed data communications to and from external programs

functional integration of separate in-house software with flexible pre-, post- and inter-
processing of inputs and outputs

adding statistical and optimization capabilities to other CAD programs such as time-
domain, field and structural simulators

optimization using externally calculated gradients via Datapipe i
importing linear subcircuits from external simulators
Datapipe connections across network

OSAQ0 calling OSAS0 through Datapipe to create a virtual simulation hierarchy of
unlimited depth

EM Simulation and Optimization

>

proprietary Empipe™ connection to em (by Sonnet Software, Inc.) for electromagnetic
simulation and optimization of predominantly planar structures

proprietary Empipe3D™ connection to Ansoft HFSS and HP HFSS (offered by Ansoft
Corporation, and Hewlett-Packard Co., respectively) for electromagnetic simulation and
optimization of 3D structures

Geometry Capture™ for optimization of arbitrary structures

automatic discretization and interpolation of geometrical parameters, and efficient
database management to minimize the number of calls to the EM solver

accurate EM simulation results seamlessly embedded into OSA90 circuit definition




Friendly Environment

>

>

logically designed menus and windows, easy to learn and use
integrated screen editor and input file parser

arbitrary parameter sweeps, parametric plots, waveform displays, Smith chart and polar
plots, Monte Carlo sweeps, histograms and run charts

quality graphics with zooming, user-selectable colours and formats

3D visualization and contour plotting with rotating, scaling and smoothing
view definitions allowing customized graphical displays

user-formatted report generation embedding simulation results in arbitrary text

text macros, editor macros and command macros

Comprehensive Documentation

>

>

>

on-line help messages and User’s Manual

more than 80 demo examples on a wide range of applications

OSA90/hope Applications Illustrated - a book full of design hints




OSA Products and Services

Optimization Systems Associates Inc. has been developing state-of-the-art CAE software
and technologies since 1983. OSASO offers you the opportunity to take advantage of OSA’s
long-standing and continually evolving CAD/CAE technologies.

HarPE™ is a well established system dedicated to complete nonlinear device CAD, including
device characterization, device simulation and optimization, as well as statistical modeling
and analysis.

Empipe is a powerful and friendly software system for automated electromagnetic (EM)
design optimization, driving the EM simulator em™ from Sonnet Software, Inc. Empipe
allows you to designate geometrical and material parameters as candidate variables for
optimization in an intuitive and friendly manner. Any arbitrary structures that you can
simulate using em you can now optimize using Empipe!

Empipe3D is a powerful and friendly software system for automated EM optimization,
driving the EM simulators Ansoft HFSS from Ansoft Corporation and HP HFSS offered by
Hewlett-Packard Co. Empipe3D allows you to designate geometrical and material parameters
as candidate variables for optimization in an intuitive and friendly manner. Any arbitrary
structures that you can simulate using HFSS you can now optimize using Empipe3D!
OSA also provides consulting services for specialized CAE solutions.

For further information:

Tel 905 628 8228

Fax 905 628 8225

Email osa@osacad.com

Home Page http://www.osacad.com




1.2 Installation

The installation of OSAS0 can be done by either a system administrator or a user.

In a multi-user environment, the system administrator should install OSA90 so that it is
accessible to all users. If, on the other hand, OSA90 is to be used by a single user, then
that user can carry out the installation himself/herself.

This section describes the procedure of loading the software. Only the person who performs
the installation needs to follow this procedure. However, every user of OSAS0 must follow
the instructions provided in Section 1.3 regarding setting UNIX environment variables. All
users are also encouraged to follow the practice session provided in Section 1.4.

Creating the OSA Installation Directory

First, you must allocate a directory in which the OSA90 program and other associated files
will be stored. We will refer to this directory as the OSA Installation Directory.

Starting with

OSA90/hope Version 3.1

Empipe Version 3.1

Empipe3D Version 3.5

HarPE Version 2.0
all the CAD software from OSA will reside within the same OSA Installation Directory.
If you already have an installation of any of these OSA products (or a higher version), then
the OSA Installation Directory should already exist on your computer. You should find that
directory and install OSA90 within it.
Otherwise, you can create the OSA Installation Directory using the UNIX command:

mkdir <OSA Installation Directory>
If you are a system administrator installing OSA90 for multiple users, you should create the

OSA Installation Directory from the root or another publicly accessible file system. For
example, <OSA Installation Directory> can be "/osa_home" or "/usr/osa_home".

@ System Administrator: please make sure that the OSA Installation Directory has the
"read" and "execute" permission for all OSAS0 users.

If you install OSAQ0 from your user account, then the OSA Installation Ditectory will be
created within your home directory. In this case, access to OSAQ0 is by default restricted
to yourself.




Loading the Software

Change directory to the OSA Installation Directory:
cd <OSA Installation Directory>

Then follow the instructions for the specific media in your case.

Sun SPARCstations SunOS 4.x, Floppy Disks

bar xvpfZ /dev/rfdOc

Sun SPARCstations SunOS 4.x, Tape

tar xvpf /dev/rst0

Sun SPARCstations Solaris 2.x, Floppy Disks

For Solaris 2.2 and higher, you need to disable the volume manager first.

and type
/etc/init.d/volmgt stop

Then load the software in the OSA Installation Directory:
cpio ;id -H bar -1 /dev/rdiskette

After the loading is finished, eject the floppy disk:

eject floppy

For Solaris 2.2 and higher, you may restart the volume manager (as root):

/etc/init.d/volmgt start

Sun SPARCstations Solaris 2.x, Tape

tar xvpf /dev/rmt/Om

HP 700 Series, DAT Tape

tar xvpf /dev/rmt/Om

Log in as root




Listing the Files Loaded

You can visually inspect the files loaded by typing
1s -la

which lists the files in the OSA Installation Directory.

You should be able to see the following subdirectory names listed:
bin )
0sa90_examples
0sa90msg

There may also be other files if you have other OSA products.

You can also list the files in the "bin" subdirectory:
1s -la bin

The list should include the executable program

0sa9%0

License File

The authorization of using OSA90 is controlled by an encoded license file. Usually the
appropriate license file is included in the package supplied to you.

Under some circumstances, such as when the software expiry date is being extended, you
may be required to enter a new key in the license file.

In this case, change directory to the OSA Installation Directory, then type
cd 0sa%90msg

mv "license.osa license.osa.old
vi license.osa

Type "i" to enter the "insert” mode; type the key code exactly as provided; press <ESC> to
exit the "insert" mode; type "wq" to write to the file and quit the editor.




1.3 Setting UNIX Environment Variables

Every user of OSAS0 must follow the instructions in this section before attempting to run
OSA90 for the first time.

You must define a UNIX environment variable OSA_DIR to point to the OSA Installation
Directory. If you do not know the name of that directory, please ask the person who
carried out the software installation.

You should also modify the PATH environment variable so that you can execute OSAS0 from
your own directory.

The UNIX environment variable DISPLAY must also be properly defined. For this you need
to know the host name of your computer. To obtain the host name, type

uname -n

Instructions for csh Users
Include the following lines in the .login file in your home directory:
setenv OSA_DIR <OSA Installation Directory>

setenv DISPLAY host_name:0
set path=($path $0SA_DIR/bin)

Instructions for sh and ksh Users

Include the following lines in the .profile file in your home directory (HP VUE users should
include these lines in the .vueprofile file instead):

OSA_DIR=<OSA Installation Directory>; export OSA_DIR

DISPLAY=host_name:0; export DISPLAY
PATH=$PATH:$0SA_DIR/bin; export PATH

Effecting the Environment Changes

After completing the changes to the environment variables, you need to log out and then
log in again in order for the changes to take effect.




1.4 A Practice Session

This practice session guides you, step by step, through the basic operations of OSA90 using
a simple example.

Copying the Tutorial Examples

A set of OSAQ0 examples are provided to you in the subdirectory -

<OSA Installation Directory>/osa90_examples
Chapter 16 of this manual utilizes a few selected demo examples in a step-by-step guided
tutorial. You are encouraged to follow the tutorial on the computer. A separate manual
entitled OSA90/hope Applications Illustrated provides more details on the demo examples.

It is not advisable to practice with the original set of the examples for they may get
inadvertently altered. You should make a copy of the examples.

First, create a suitable subdirectory within your own home directory. You can use the
UNIX command:

mkdir <example directory>
where <example directory> is an arbitrary name, such as "0sa90_examples".
Then change ‘directory to <example directory> by typing
cd <example directory>
and copy the OSAS0 examples by typing
cp <OSA Installation Directory>/osa90_examples/* .
The total size of all the examples for OSA90 Version 3.1 is about 1 megabytes.

If you do not wish to copy all the examples but only what is needed for this practice
session, then type

cp <OSA Installation Directory>/osa90_examples/practice.* .

Starting OSA90

Make sure that you are in the <example directory> and X-Windows is running. At the
system prompt, type

0sa90

You should see the title screen as illustrated in Fig. 1.1.




=] 0SAS0

l 0sA Thu Sep 21 14:52:38

0SA%0

Optimization Systems Associates Inc. Presents

(c) Optimization Systems Associates Inc.

Fig. 1.1 OSA90 title screen.

Press <ENTER>. A list of the files in the current directory is displayed on the screen, as

illustrated in Fig. 1.2.

I

] 0SA30

0SA Fri Sep 22 16:40:28

90v31/0sa30, exam;l es/bl ank;ad . ckt
<N> File name <F5> change directory <C» .ckt/all files view eys
Files in /users/source/release/o05a30v31/05a30_examples
. .o demoO1.ckt demo02.ckt demo02_o.ckt
demo03.ckt demo03_o.ckt  demo04.ckt demo0d_o.ckt  demo0S,ckt
demo0S_o.ckt  demo06.ckt demo07.ckt demo07_o.ckt  demo08,ckt
demo08_o,.ckt  demo09.ckt demo09_o.ckt  demolQ.ckt demo10_o.ckt
demoll,ckt demo12,ckt demol2_o.ckt  demoi3.ckt demoi3_o.ckt
demolid.ckt demo15.ckt demol6.ckt demol6_o.ckt  demol7.ckt
demoli8.ckt demo19.ckt demoi9_o.ckt  demo20.ckt demo20_o.ckt
demo21.ckt demo22.ckt demo22_o.ckt  demo23.ckt demo23_o.ckt
demo24.ckt demo25.ckt demo026. ck demo26_o.ckt  demo27.ckt
demo28.ckt demo29. ckt demo30,ckt demo31.ckt demo32. ckt
demo32_o.ckt  demo33.ckt demo33_o.ckt  demo3d.ckt demo35. ckt
demo36,ckt demo37,ckt demo37_o.ckt  demo38,ckt demo39, ckt
demod0.ckt demodl.ckt demod2.ckt demod3.ckt demodd.ckt
demodS.ckt demod6.ckt demod7.ckt demod8.ckt demod9, ckt
demoS0.ckt demo51 . ckt demo52. ckt demo53.ckt demo54. ckt
demoS4_o.ckt  demo55.ckt demo56. ckt demo57.ckt demo58. ckt
demoS9.ckt demo60.ckt demobl.ckt demo6l_o.ckt  demo62,ckt
demo62_o.ckt  demo63.ckt d 4.ckt demo65.ckt dem066. ckt
demo66_o,ckt  demob67.ckt demo67_o.ckt  demo68,ckt d 9, ckt
demo70.ckt demo71.ckt demo?72, ckt demo73.ckt demo74. ckt
demo75.ckt demo75_o.ckt  demo76.ckt demo77.ckt demo78. ckt
demo79.ckt demo79_o.ckt  demoB0.ckt demoB1.ckt demoB1_o.ckt
practice.ckt  chkosa90.mcr
<F1> Help

0SA90> File

Fig. 1.2 List of files in the current directory.




Reading an OSA90 Input File

Probably you have noticed that most of the files listed have the extension ".ckt". This is the

default extension for OSAS0 input files.

OSAQ0 input files are ASCII text files.
Chapter 3.

For this practice session, we need to read in the file named "practice.ckt”. Locate it in the
listing, move the cursor to highlight it and then click on the left-hand mouse button (there

The file structure and syntax are discussed in

are other ways to select an input file, see Chapter 2).

OSAQ0 File Editor

The contents of the file "practice.ckt” are displayed in the OSA90 file editor screen, as
depicted in Fig. 1.3. Chapter 2 provides a detailed description of the many features of the
OSA90 file editor. You can use the cursor keys (including the <PgUp>, <PgDn>, <Home>
and <End> keys) to browse through the file, but be careful not to inadvertently alter the

contents of "practice.ckt".

] 0SA30

Thu Sep 21 16:09:17
90v31/osa90_exmgles/grlcuce.ckt

T Example practice.ckt

Model
TEM 1 0 2=70 E=71257 F=18GH2:
TEM 2 0 2=50 E=7807 F=18GH2:

TEM 1 3 04 2=100 E=65 F=18GHZ:
OPEN 3 4:

TEM 1 5 2=100 E=25 F=18GHZ:

CAP 5 6 C=10NF:
IND 6 7 L=100NH:

Extrinsic2 8 9 10 6 11
RG=3.5  LG=0.0306NH

CGS0=0, 4429?? CGD0=0.1066PF

CAP 11 12 C=10NF:
IND 11 13 L=100NH:

TEM 12 2 2=100 E=15 F=18GHZ:

VSOURCE.gate 7 0 VDC=-0.56:
VSOURCE.drain 13 0 VDC=4:

PORTS 1 0 2 O:
CIRCUIT:

MS21_DB: 20 * LOGLO(MS21):
end

LD=0.00792NH

RD=0.5
RS=4,73 LS=0,0451NH GDS=0.00345 CDS=0,08738PF CX=10FPF:

FETR 891
IS=5E~: 15 N=1 FC=0.5 GMIN=1,0E-07
VBI=0., B VBR=20.0 ALPHA=2 THETR=0, 003
BETA=0,0! VT0=-1,637 LMBDQ 0.04978 TRU=2.8PS

practice,ckt Insert
" 0SAS0> File

<F15 Help <F45 Manual

lnl Pos 1,

Fig. 1.3 OSA90 file editor screen.




The Circuit Model

The OSA90 input file contains the circuit model, the frequency range for simulation, the
responses of interest, the optimization specifications and other relevant information.

The file "practice.ckt” describes a small-signal amplifier, as depicted in Fig. 1.4.

4v

WT

Fig. 1.4 The small-signal amplifier.

Optimization Variables and Specifications
Near the beginning of the input file "practice.ckt", you can find these statements:

TEM 10 Z=70 E=?125? F=18GHZ;
TEM 2 0 2Z=50 E=?80? F=18GHZ;

Each statement defines a transmission line model with the parameters Z (characteristic
impedance), E (electrical length) and F (frequency at which E is given). Notice that the
values for the parameter E are enclosed within question marks. This indicates that they are
optimizable parameters. In other words, when we invoke optimization, the values enclosed
within question marks will be adjusted by the program in an attempt to improve the circuit
performance with respect to a set of specifications. Further discussions on opumxzatnon
variables and bounds can be found in Chapter 4.

Near the end of the input file you can find these statements:
Spec
AC: FREQ: from 6 to 18 Step=1 MS21 DB > 7 MS21 DB < 9;
end

These statements represent the specifications on the small-signal gain of the amplifier:

7 < 20-10g10(|S,,)) <9  for 6 GHz < frequency < 18 GHz

For details on defining specifications, see Chapter 11.




Exiting the File Editor

Click the left-hand mouse button anywhere within the OSAS0 editor window. A menu box
appears as

Exit from editor
Terminate program
Help

Generate report
Append report
Toggle file

Read a new file
Save file to disk
Search

Replace

Change directory
Print text

Clear file buffer
On-line Manual
Trim file

New color map

New key map

Exit and keep

Click the left-hand mouse button on the option "Exit from editor".

The OSA90 Main Menu

Upon exit from the file editor, OSAS0 checks the input file for syntax errors. If no error
is detected, the OSAS0 main menu is presented (near the bottom of the OSAS0 window):

OSA90> File Display Optimize Macro Sensitivity monteCarlo Learn

You can move the cursor to highlight the different menu options. As you do so, the line
immediately above the menu line displays a brief comment on the highlighted option.

First, we wish to simulate the amplifier and display the responses. Click the left-hand
mouse button on the option "Display”.




The Display Menu

When the simulation is completed, the menu changes to
0SA90.Display> Xsweep Parametric Array Waveform Smith Visual

Click the left-hand mouse button on the option "Xsweep". A pop-up window will appear:

Press <ENTER> to accept the default setting (the display options are explained in Chapters
9 and 10). You should see the display shown in Fig. 1.5. It shows both the response and
the specifications. The specifications are not satisfied.

12

_DB

MS21

4 6 8 10 12 14 16 18 20
FREG

Fig. 1.5 The small-signal amplifier gain.




Performing Minimax Optimization

Press <ESC> to exit the display menu. Once you are back at the OSAS0 main menu, click
the left-hand mouse button on the option "Optimize". A pop-up window appears:

The default options include the £, optimizer. We wish to change to the minimax optimizer
which is more suitable for achieving an equal-ripple response function.

Click the left-hand mouse button on the option "Optimizer". A list of available optimizers
appears. Click the left-hand mouse button on the choice "Minimax".

Now the pop-up window should show "Minimax" as the selected optimizer.

Click the left-hand mouse button on the line which says "Ready to go:" (alternatively you
can press <ENTER> twice). This starts the optimization.

The progress of optimization is reported on the screen:

Iteration 1/30 Max Error=1.35546
Iteration 2/30 Max Error=1.27626
Iteration 3/30 Max Error=1.11658
Iteration 4/30 Max Error=0.792285
Iteration 5/30 Max Error=0.124942
Iteration 6/30 Max Error=-0.543871
Iteration 7/30 Max Error=-0.573292
Iteration 8/30 Max Error=-0.577194
Iteration 9/30 Max Error=-0.577254
Solution Max Error=-0.577254

@ The numerical values you actually see may be slightly different from those shown
here, due to differences in the computer hardware and/or software versions.




Simulating the Optimized Solution

After the optimization is finished, you are back at the OSA90 main menu. Click on the
option "Display". After the simulation is completed, click on the display option "Xsweep".
When the pop-up window appears, press <ENTER> to accept the default setting.

The optimized amplifier response is shown in Fig. 1.6. Clearly, the specifications are
satisfied after the optimization.

A0 ey I P oAt cotTTTTTt .

_bB

MS21

4 6 8 10 12 14 16 18 20
FREQ

Fig. 1.6 The small-signal amplifier gain after optimization.

Back Annotation of the Optimization Solution

The solution of the optimization is automatically back-annotated into the input file. To see
it, press <ESC> to exit the display menu and then click on the option "File" at the OSA90
main menu.

Within the file editor, you can locate near the beginning of the input file these statements:

TEM 1 0 Z=70 E=?126.958? F=18GHZ;
TEM 2 0 2Z=50 E=761.4634? F=18GHZ;

The optimizable parameter values within the question marks have been updated.

The numerical values you actually see may be slightly different from those shown
here, due to differences in the computer hardware and/or software versions.




Exiting the OSA90 Program

Press <ESC>. You will see this prompt near the bottom of the OSAS0 window:

Discard the modified file (Y/<N>):

This alerts us to the fact that we did not save the input file with the optimized parameter
values. Since this is only a practice session, we do not need to save the file. Press <Y>.
You will see another prompt:

Terminate the program (Y/<N>):

Press <Y> to confirm.

This concludes the practice session. You can follow the additional guided demo examples
provided in Chapter 16.




1.5 OSA90 Menu Structure

The typical OSA90 window appears like this:

0SA90

0SA Fri Sep 22 11:54:34
0sa30v31i/0sa90 _examples/demo01, ckt

Example demoOl.ckt

key: simple, parametric, plot.

Xsweep displays X and Y as functions of Angle
Parametric plots of circles

Expression
Angle: O: | sweep label
Center: O: | center of the circles
X: cos(Angle) + Center: | X coordinates of points on a circle
Y: sin{(Angle) - Center: | Y coordinates
end
Sweep

Center: 012345

Angle: from O to (2 # PI) N=100 X Y

€ Parametric P: Center=ALL Title="PARAMETRIC VIEW OF CIRCLES"
os{Angle) + Center" Xmin=-4 Xmax=8 HNXticks=12
Y=Y VY_Title="sin{(Angle) - Center" Ymin=-7 Ymax=2 HNYTicks=9 3:

end

File: reads, edits, parses and saves files <F1> Help
. 0SR90> Display Optimize Macro Sensitivity monteCarlo Learn

Near the bottom of the window is the menu area showing the set of available options. As
you move the cursor to highlight the different options, the line immediately above the menu
line displays a brief comment on that option.

You can select a menu option using one of the following .methods.

> Move the cursor to highlight the option, and then click the left-hand mouse button.

> Move the cursor to highlight the option, and then press the <ENTER> key.

> Type the first capital letter in the name of the option, e.g., press <D> to select the
option Display. Note that the first capital letter in a menu option name may not always

be the first letter. For example, the options Macro and monteCarlo are identified by
<M> and <C>, respectively.

On-Line Help

To obtain on-line help messages for the highlighted option, press the <F1> key.




Menu Hierarchy

The OSAS0 menu options are summarized in Table 1.1. The menu hierarchy is illustrated

in Fig. 1.7.

TABLE 1.1 OSA90 MENU OPTIONS

Menu Option Brief Description _

OSA90.File reads, edits, parses and saves files
OSA90.Display calculates and displays responses and functions
OSA90.0ptimize performs nominal or yield optimization
OSA90.Macro operates the program from a macro command file
OSA90.Sensitivity calculates and displays parameter sensitivities
OSA90.MonteCarlo performs statistical (Monte Carlo) analysis
OSA90.Learn learns user inputs to create a macro command file
OSA90.Display.Xsweep displays responses versus parameter sweeps
OSAQ0.Display.Parametric displays parametric plots of responses
OSAQZ0.Display.Array displays elements of arrays
OSA90.Display.Waveform displays time-domain waveforms
OSA90.Display.Smith displays Smith charts and polar plots
OSAQ0.Display.Visual displays 3D visualization and contours
OSA90.MonteCarlo.Xsweep displays statistical sweep responses
OSA90.MonteCarlo.Parametric displays statistical parametric plots
OSA90.MonteCarlo.Histogram displays histogram of individual responses
OSA90.MonteCarlo.RunChart displays run chart of individual responses
OSAZ0.MonteCarlo.Yield displays yield estimated by Monte Carlo analysis
OSA90.MonteCarlo.Sensitivity displays yield versus parameter sweeps
OSA90.MonteCarlo.Max displays histogram of the maximum errors
OSA90.MonteCarlo.Scatter displays scatter diagram between two responses
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Fig. 1.7 OSA90 menu hierarchy.




Exit from the OSA90 Menu

Use the <ESC> key to exit from the current menu or cancel an operation. You can also
click the right-hand mouse button instead. You will return to the previous menu level.

If you press <ESC> at the OSA90 main menu, you will see this prompt:

If you respond with <Y>, OSAS0 will terminate and return to the operating system.

When responding to a "Yes" or "No" prompt, you can also use the mouse buttons: the left-
hand button means "Yes", and the right-hand button means "No".

Pop-Up Windows

Some of the menu options lead to a pop-up window, allowing you to control certain details
of a particular operation. The following illustrates a typical pop-up window:

You can move the cursor to highlight the option you wish to modify using the mouse or the
cursor keys. You can also select an option by typing the first capital letter in its name.

On-Line Help

You can request on-line help messages regarding the options in a pop-up window by
pressing the <F1> key.




Types of Pop-Up Window Options

As you move the cursor to highlight the options in a pop-up window, one of the following
messages will be shown near the bottom of the pop-up window to indicate the type of input
the program expects from you.

>

<ENTER> = go or <ESC> = cancel. You see this message when the cursor is at the
"Ready to go" line. Press <ENTER> or the left-hand mouse button to accept the current
setting shown in the window. Press <ESC> or the right-hand mouse button to cancel
the operation. R

Predefined feature. This indicates that the option highlighted has been assigned a
predefined value under the circumstances. It is shown for your information only and
cannot be modified.

Toggle data with <LEFT>/<RIGHT>. This means that the option highlighted is a
multiple-choice option. Use the left and right arrow keys to toggle between the
different choices, or press the left-hand mouse button to select from a list. For
example, the option "Output form" may offer you three choices, namely Graphical,
Numerical and Numerical Append.

Only one value supplied. This indicates that the option highlighted could have multiple
choices, but in this particular instance there is only one choice available. For example,
the option "Y-axis" allows you to select different responses for display. But if you have
defined only one response, then you will see this message.

Specify a value for this tem. This means that the option highlighted represents a user-
definable parameter associated with a numerical value. To change it, you simply type
an appropriate number. For example, the "Ymin", "Ymax", "Xmin" and "Xmax" options in
the "zoom" window allow you to specify the graphical display scale.

Invoke this feature with <TAB>. This indicates that the option highlighted represents
a feature which you can activate by pressing <TAB> or the left-hand mouse button.
For example, you can invoke the "zoom" feature by pressing <TAB> at the "Zoom scale"
line. Typically, this will be followed by a separate pop-up window to allow you to
specify further details.
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2
File Editor

2.1 Overview

OSA90 has a built-in full screen ASCII text file editor. Primarily, it allows you to create,
retrieve, modify and save input files for OSAS0.

When you run OSAQ0, it automatically starts in the editor mode. Otherwise, you invoke the
editor by selecting the menu option OSA90.File. The editor screen looks like this:

Primary Window

You can edit two different files concurrently in two separate screen windows. The two
editor windows are designated as the Primary Window and Secondary Window, and the files
in these windows are correspondingly designated as the Primary File and Secondary File.




Switch between Two Windows

You switch (toggle) between the two windows (files) by clicking the left-hand mouse button
to activate the editor menu and selecting "Toggle file". You can also use the <F8> key.
Text can be copied between the two windows (files).

Primary File Is Input File
The Primary File is assumed to be the input file, i.e., its contents are relevant to the
operation of OSA90 and written in compliance with the syntax of OSAS0. Extra safeguards
are built-in to protect it from being accidentally discarded or overwritten. For instance,
if the Primary File has been modified but not yet saved, and you want to read in a new file
from the disk into the Primary Window, the editor will prompt you for confirmation.

Secondary File Is Working Area

The Secondary Window is treated as a "working area" or "scratch pad". While working on
the Primary File, you can use the secondary window to look up information stored in other
files. For instance, you may want to copy some text from another input file or data file.

The Secondary File is not automatically protected. It may be overwritten during some
operations. For instance, the on-line User’s Manual may be displayed in the Secondary
Window upon request, and the input file parser may use it as a working space. Therefore,
if the Secondary File is of importance, save it explicitly as soon as you finish editing.

Function Keys

The screen editor features search and replace, cut and paste, undo, editor macros for
repeated operations, text printing, and more. The editor is integrated with the file parser
to make syntax error detection and correction convenient and friendly. You can also access
the on-line User’s Manual within the editor.

The various editor functions and the default set of keys controlling these functions are listed
in Table 2.1. The mapping between the functions and keys is user-definable (see Chapter
15 for details). '




TABLE 2.1 DEFAULT MAPPING OF EDITOR FUNCTION KEYS

Key Function

<BACKSPACE> delete the character to the left of the cursor
<F5> change the default path (working directory)
<Ctrl-N> discard the current file to start a new (empty) file
<Ctrl-Y> change the display color map .
<DEL> delete the character under cursor or the marked block
<Ctrl-W> delete the word under cursor

<DOWN> move cursor down by one line

<F6> toggle between edit and read-only modes
<Ctr-HOME> move cursor to the end of the line

<ESC> terminate the program or cancel a command
<F7> exit the editor and invoke the input file parser
<Ctrl-F7> exit the editor and keep the simulation results
<Citrl-DOWN> move cursor to the end of the file

<Ctrl-UP> move cursor to the beginning of the file

<Fi> request help messages

<HOME> move cursor to the beginning of the line

<INS> toggle between insert and typeover modes
<Ctrl-K> change the key map

<LEFT> move cursor to the left by one character

<Ctrl-D> delete from cursor to the end of line

<F9> begin/end the definition of an editing macro
<F10> execute the macro defined

<F4> request for on-line User’s Manual

<F2> mark/unmark a block of text for copying or moving
<F3> copy the marked block, or paste the copied text
<PGDN> move cursor down by one page

<PGUP> move cursor up by one page

<Ctr-P> print the file or the marked block of text

<Ctr-1> input (read in) a new file to the editor

<Ctrl-R> replace a string and with another string

<Ctrl-G> generate report of simulation results

<Ctrl-A> append report of simulation results to the report
<RIGHT> move cursor to the right by one character
<Ctrl-S> save the file or the marked block to a disk file
<Ctr-B> search backward for a specified string

<Ctrl-F> search forward for a specified string

<F8> toggle between the primary and secondary windows
<Ctrl-X> delete trailing blanks throughout the file (trimming)
<Ctrl-U> undo the last sequence of consecutive deletions
<UP> move cursor up by one line

<Ctr-LEFT> move cursor to the left by one word
<Ctrl-RIGHT> move cursor to the right by one word




Pull-Down Menu

In the editor, you can click the left-hand mouse button to activate a menu of the available
editor functions, as listed in Table 2.2. Click the left-hand mouse button on an option to
select it. Click the right-hand mouse button to cancel the menu.

TABLE 2.2 EDITOR FUNCTION MENU

Function Description

Exit from editor exit the editor and invoke the input file parser
Terminate program terminate the program and exit from OSAS0
Help request help messages

Generate report generate report of simulation results

Append report append simulation results to the report

Toggle file toggle between the primary and secondary windows
Read a new file read (load) a new file to the editor

Save file to disk save the file or the marked block to a disk file
Search search for a specified string

Replace replace a string and with another string
Change directory .change the default path (working directory)
Print text print the file or the marked block of text

Clear file buffer
On-line Manual
Trim file

New color map
New key map
Exit and keep

discard the current file to start a new file
request for on-line User’s Manual

delete trailing blanks throughout the file
change the display color map

change the key map

exit the editor and keep the simulation results

On-Line Manual

Press <F4> to request the on-line User’s Manual. A list of chapter titles will appear on the
screen for you to make a selection.

text may already exist in the Secondary Window. For this reason, the <F4> key is

f The on-line Manual will be read into the Secondary Window and overwrite whatever

ignored in the Secondary Window, since the window itself is to be used as the
working space. In other words, the editor will respond to your request for the on-
line Manual only when you are in the Primary Window.

The on-line User’s Manual is stored as an ASCIl text file and as such it does not contain the
graphical information in the printed Manual. Once the Manual is read into the editor, it
can be manipulated just like any other files. For example, you can search for a keyword
or phrase of interest.




2.2 Read and Save Files

Input (Read) a File: <Ctr-1>

To read a disk file into the editor, use <Ctrl-I>. The editor reads the contents of the file
into the computer memory. When you edit a file, you will be editing the copy in the
memory, not the original file on the disk.

Before reading a file into the Primary Window, if the existing file has been modified but
not yet saved, you will be warned that the existing file will be overwritten:

To help you find the appropriate file, the editor lists on the screen the files in the current
working directory, as shown in the following illustration.

] 0SAS0

Bgsgi/ ga‘ Sop fasigi4ol:<238d k.

v 0sad0_example: ankpad.ckt
{N> file name <F5> change directory <C> .ckt/all files ?V; view <K> keys
Files in Zusers/source/release/0sa90v31/0sa90_examples
o .o demoO1, ckt demo02, ckt demo02_o.ckt
demo03, ckt demo03_o,ckt demo04, ckt demo04_o.ckt  demo05,ckt
demo05_o.ckt demo06,ckt demo07,ckt demo07_o.ckt demo08, ckt
demo08_o.ckt  demo09,ckt demo09_o.ckt  demol0,ckt demo10_o.ckt
demoll,ckt demol2,.ckt demol2_o.ckt demol3.ckt demol3_o.ckt
demoid.ckt demol5,ckt demol6, ckt demol6_o,ckt  demolZ,.ckt
demol8.ckt demol9.ckt demol9_o.ckt  demo20.ckt demo20_o.ckt
demo21 ., ckt demo22, ckt demo22_o.ckt demo23, ckt demo23_o.ckt
demo24.ckt demo25, ckt demo26. ckt demo26_o.ckt  demo27.ckt
demo28.ckt demo29,ckt demo30. ckt demo31.ckt demo32.ckt
demo32_o,ckt  demo33.ckt demo33_o.ckt  demo34.ckt demo35, ckt
demo36.ckt demo37,ckt demo37_o.ckt demo38,ckt demo39,ckt
demod0,ckt demodl,ckt demod2, ckt demod3, ckt demodd4,ckt
demod45., ckt demod6, ckt demod7, ckt demod8, ckt demod9, ckt
demo50.ckt demo51,ckt demo52, ckt demo53.ckt demo54,ckt
demo54_o.ckt  demo55.ckt demo56, ckt demo57.ckt demo58, ckt
demo59,ckt demo60, ckt demo61,ckt demobl_o.ckt  demo62,.ckt
demo62_o.ckt demo63.ckt demo64.ckt demo65.ckt demob66.ckt
demob6_o.ckt  demob7.ckt demo67_o.ckt  demo68.ckt demo69.ckt
demo70,ckt demo71,ckt demo72, ckt demo73,ckt demo74,ckt
demo75.ckt demo75_o.ckt demo76,ckt demo77.ckt demo78, ckt
demo79.ckt demo79_o.ckt demo80, ckt demo81,ckt demo81_o.ckt
practice,ckt chkosa90,mcr
<F1> Help

; OSA90> File

By default the editor lists only those files with the extension ".ckt" (which identifies the
OSA90 input files). You can have all the files listed by pressing <C>. Pressing <C>
toggles between the listing of ".ckt" files and the listing of all files.




You move the cursor to highlight the desired file, and press the <ENTER> key or the left-
hand mouse button to select the file for the editor to read.

To read a file by name, press <N> and then type the file name followed by <ENTER>.

If the named file does not exist, OSA90 will prompt you:

If you respond with <Y>, a new (blank) file will be created with ‘the name specified.

Search by Subject Keys

Each of demo example files contains a line like this:

! key: minimax, optimization, small-signal, amplifier.

The fields separated by commas represent subject keys applicable to that particular input
file. The last key must be followed by a period. To invoke the subject key search, press
<K> in the file listing window. The keys contained in all the ".ckt" files in the current

directory will be sorted and listed, as shown in the following illustration.

O HEMT

Oplot

| 0SASO

| Clear 11 Quit

03D O Huber O power

O abstract O import Opower sweep

O adjoint Ointercept points Oradial stub
Oamplifier Ointermodulation O Raytheon-Statz

O balanced Ointerpolation Oreport generation
Obipolar aIe3 O Rosenbrock

OBJTU axTe O S-parameters

DO broadband [m]KE O SAMPLE distribution
OcClass-B gLz Osensitivity

O compression OLarge-signal Dsimple

Dcontours Oload lines Osimulated annealing
Ocoupled lines OMaterka Osmall-signal
Dcubic spline Omatrix OSmith chart
DCurtice cubic asymetrical DOmicrostrip O solving equations
OCurtice cubic symmetrical Ominimax O specifications
ODatapipe Omixer Dstatistical functions
Obpc OMonte Carlo DO subcircuit
Odistributed Omulti-harmonic excitations [ time-domain

DEEsof O narrow-band DToM

Oeigenvalue and eigenvector [nonlinear Otrace

OEeM ONPN DOtransformer

OFDF Ooptimization OTrew

OFETT1 0 0SA%0 as Datapipe child O two-tone

Ofilter Ooscillator DOuser-defined model
O frequency doubler Oparameter extraction Ovisualization

OFUN O parametric Owaveform balance
OG6raphical View O physics—based model OX-band

Oharmonic balance OPlessey Oyield

OYIG resonator




You can click the left-hand mouse button on the small square box adjacent to any one of
the subject keys to search the files related to that subject. For instance, if you click on the
subject key "minimax", the listing will change to

I 0SA30
[ Clear 11 Quit ]
Mminimax O demo03, ckt
D abstract O demo0d.ckt
Damplifier O demo05.ckt -
DObalanced O demo09.ckt
Dbroadband Odemo12,ckt
Ocontours DO demol3.ckt
ODatapipe O demo16.ckt
Odistributed O demo19.ckt
OFDF O demo20,ckt
Ofilter O demo26.ckt
OFuN O demo33.ckt
OMaterka O demo66.ckt
Omicrostrip O demo67.ckt
Omixer Opractice,ckt
Ononlinear
Doptimization
O small-signal
Otrace

0O transformer
DOuser-defined model
DOvisualization

The second column lists all the files which contain the subject key "minimax", and the first
column lists all the subject keys contained in this subset of files. You can click on one of
the file names to read that file, or you can click on another subject keys to further narrow
down the candidate files.

File Preview

This is another convenience feature to help you locate a file. Move the cursor to highlight
a file and press <V>. The editor will display the first few lines of the file in a small
window for you to see if it is the file you are looking for.




Change Directory: <Fs>

You can change the working directory in one of the following two ways.

In the window which lists the file names, the names of subdirectories are included. You
can click the left-hand mouse button on a subdirectory name to make it the new working
directory. You can also go up the directory hierarchy by click on ".." which represents the
current parent directory.

The other way is to specify a directory name directly. Press <F5>. You will be prompted
for the name of the new working directory.

Save File: <Ctri-s>

To save the file in the current editor window to the disk, press <Ctrl-S>. You will be
prompted for a file name, with the original file name given as the default.

If you save the edited file under the original name or the new name you specified coincides
with the name of another file which already exists on the disk, then the file existing on the
disk will be renamed as a backup file. Assuming the name of the file to be saved is
XO0XXX.YYy, the backup file will be named xooocx.bak. If a previous backup file x0000x.bak
already exists, it will be overwritten (i.e., only one backup version is kept).

Exit the Editor: <F7>
To exit from the current editor window, press <F7>.

In the Primary Window, <F7> automatically invokes the integrated input file parser,
because the Primary File is assumed to be a OSA90 input file, i.e., it contains information
relevant to the operation of OSA90 and complies with the syntax rules of OSAS0. If a
syntax error is detected during parsing, the editor will display an error message, pinpoint
the location of the erroneous text, and automatically position the cursor so that you can
make the correction conveniently. .

In the Secondary Window, <F7> switches the editor to the Primary Window.

Clear the Buffer for a New File: <Ctri-N>

Press <Ctrl-N> if you wish to discard the file in the current editor window, empty the file
buffer and start with a new blank file ("start from scratch").

The Primary File is safeguarded from accidental loss. If it has been modified but not yet
saved, you will be prompted for confirmation.




2.3 Delete and Undelete Text

Delete Character: <DEL>, <BACKSPACE>

The <DEL> key deletes a single character under the cursor.

The <BACKSPACE> key deletes a single character before (to the left of) the cursor.

Delete to the End of Line: <Ctrl-D>

The <Ctrl-D> key deletes all text from the cursor position to the end of the line.

To delete a complete line, position the cursor to the beginning of the line, press <Ctr-D>
to delete the visible text, and then press <DEL> to delete the new-line character.

Delete Word: <Ctr-w>

The <Ctrl-W> key deletes the word under the cursor. Words are delimited by spaces, new-
line characters, commas, periods, colons, parentheses, etc.

Undelete Text: <Ctrl-U>

The editor automatically buffers the text deleted by the <DEL>, <BACKSPACE>, <Ctrl-D>
and <Ctrl-W> keys. The <Ctrl-U> key retrieves the text from the undo buffer and inserts
it at the current cursor position (which may be different from the original position of the
deleted text).

The editor uses only one undo buffer. Only the latest deletion or sequence of consecutive
deletions is buffered.

Consecutive deletions refer to a sequence of consecutive <DEL>, <BACKSPACE>,
<Ctrl-D> and/or <Ctrl-W> keys, uninterrupted by any other keystrokes. For example, you
press consecutively <Ctrl-D>, <DEL>, <DEL>, <DEL>, then all the text deleted by these
keystrokes is saved in the undo buffer. On the other hand, if you press <DEL>, <RIGHT>,
<DEL>, then only the character deleted by the last <DEL> is buffered.

Use undelete for copying. The "undelete” feature is primarily useful for recovering text
deleted by mistake. However, you can also use it as a sort of "quick cut and paste” function
for copying or moving a small amount of text.

To copy text, you "delete” the text to be copied, undelete it immediately using <UNDO>,
move the cursor to where you wish to copy the text to, and press <Ctrl-U> again.

To move text, you delete the text to be moved, move the cursor to the new location, and
press <Ctrl-U>,




A The undo buffer size (i.e., the amount of text that can be undeleted) is limited
to 512 bytes. This is especially important if you intend to use <Ctrl-U> for copying
or moving text.

Trim Trailing Blanks: <Ctri-X>

Trailing blanks refer to blanks (spaces) between the last significant character on a text line
and the end-of-line. Trailing blanks inadvertently introduced during file editing take up
unnecessary space. If you wish to remove all the trailing blanks from the file in the current
editor window ("trim the file"), press <Ctrl-X>.

@ You cannot undo the "trim" command.

2.4 Editing Modes

Insert and Typeover: <INS>

By default, the text you typed at the keyboard is inserted at the cursor position, and the file
size increases by the number of characters you have typed. This is called the Insert Mode
and it is indicated at the bottom of the editor window by the status word Insert.

You can switch to the Typeover Mode using the <INS> key. In the typeover mode, the text
you typed at the keyboard replaces (overwrites) the text under the cursor. This is indicated
at the bottom of the editor window by the status word Typeover.

The <INS> key toggles between Insert Mode and Typeover Mode.

Read-Only Mode: <Fé>

If the file in the current editor window is for viewing only and you do not wish it to be
altered in any way, press <F6>. This switches the editor into the Read-Only Mode which
is indicated at the bottom of the editor window by the status word Read-Only.

No text can be added to or deleted from the file in the Read-Only Mode. To switch back
to the normal editing mode, press <F6> again.

@ The editing modes of the Primary and Secondary windows can be independently
assigned.




2.5 Block Operations

Mark a Block: <F2>

To mark a block of text in the file for coping or moving, position the cursor to the one end
of the text block and press <F2>. Now as you move the cursor towards the other end of
the block, the text within the block (i.e., between the two ends) is shown in inverse color.

Copy the Marked Block: <F3>

After you have marked one end of the text block using <F2>, move the cursor to the other
end of the block, and press <F3>. The marked text is copied to the editor’s block buffer.

Then, move the cursor to the location where you wish to copy the text block to, and press
<F3>. The editor retrieves the text in the block buffer and inserts it at the current cursor
position (also known as "paste").

@ Note that there is only one block buffer and the copying command overwrites any
text that may already exist in the buffer.

Delete or Move the Marked Block: <DEL>
To delete or move a block of text, mark one end of the block using <F2>, move the cursor
to the other end, and press <DEL>. The marked text will be removed (deleted) from its
current position in the file and copied to the editor’s block buffer.
If you wish to move the text block, point the cursor to the new location for the text block,

and press <F3>. The editor retrieves the text in the block buffer and inserts it at the
current cursor position.

Unmark a Block: <F2>

If after you marked one end of a text block, you change your mind and do not wish to
copy or move the text, you can unmark the text by pressing <F2> again.

Save a Block as a Disk File: <ctri-s>

You can save a marked block of text as a disk file using <Ctrl-S>. You will be prompted
for a file name (g5 also see Section 2.2).




2.6 Search and Replace

Search for a String: <Ctrl-F>, <Ctrl-B>

The <Ctrl-F> key instructs the editor to scan through the file from the current cursor
towards the end of the file for a specific text string. The <Ctrl-B> key performs the same
function but in the backward direction, i.e., from the current cursor towards the beginning
of the file.

After pressing <Ctrl-F>, you specify the string to search for at thé prompt:

The corresponding prompt for <Ctri-B> is

The arrow in the prompt indicates the search direction: -> indicates search forward and <-
indicates search backward. You can reverse the search direction while you are entering the
string to search for. Use the <UP> cursor key to change from "search forward" to "search
backward". Use the <DOWN> cursor key to change from "search backward" to "search
forward". The arrow in the prompt will change to indicate the new search direction.

Carriage-return and tab characters can be included in the search string. A carriage-
return is shown as [CR] and a tab is shown as [TAB]. The inclusion of carriage-return and
tab characters may help you to uniquely identify the search string. For example, the search
string "[CRJA" tells the editor to look for a line beginning with the letter "A".

w After you have completed typing the search string, press <Ctrl-F>, <Ctrl-B> or the
left-hand mouse button. Do not use <ENTER>, because it will be treated as the
carriage-return [CR] and included in the search string.

Lower case letter in the search string you specified will match the same letter of either
lower or upper case in the'file text. For instance, an "a" will match an "a" or an "A".

Upper case letter matches only an upper case letter. For example, an "A" in the search
string will match an "A" but not an "2" in the file text.

For case-insensitive search, use all lower-case letters in the search string.
Repeated search. The current search string will be offered as the default for the next

time you invoke the search feature, hence to repeat the search for the same string, just
press <Ctrl-F> (or <Ctrl-B>) twice.

Utilize the block buffer. If you have a string in the file and wish to search for other
occurrences of the same string, you can utilize the block buffer (s~ Section 2.5) to capture
the search string. Press <F2> to mark the search string in the file, then press <F3> to




copy it to the editor’s block buffer. Press <Ctrl-F>, and when you are prompted for the
search string, press <F3> to retrieve the string from the block buffer. This is particularly
convenient if the string is long and/or complicated.

Replace a String by Another: <Ctr-R>

To search for a specific string in the file and replace it with another string, press <Ctrl-R>.
First, specify the string to search for at the prompt: B

g< Details on how to specify the search string are given earlier in this Section.

Then, you will be prompted for the replacement (substitution) string:

After that you will see this prompt:

If you respond with <N>, then all the occurrences of the search string along the search
direction will be replaced without further prompt. If your answer is <Y>, then for each
and every occurrence of the search string, you will be asked for confirmation:

Press <Y> or <ENTER> to confirm the replacement, press <N> to skip over that particular
occurrence and continue searching for the next one, or press <ESC> to terminate the search
and replace process.




2.7 Editor Macros

The editor macro feature can be likened to a "typing robot". It learns (records) an arbitrary
sequence of keystrokes and then replays the sequence of keystrokes on command as if you
were repeating the keystrokes at the keyboard. It can be very useful in saving you the
trouble of duplicating complicated sequence of editing commands.

Record a Macro: <F9>
The <F9> key switches on and off the editor macro "recording” ("learning") mode.

To create (define) an editor macro, you press <F9> to switch on the "recording" mode,
which is indicated by the status word DefMacro shown at the bottom of the editor window.

In the recording mode, the keystrokes you type at the keyboard are stored in the editor
macro buffer at the same time as the corresponding functions are carried out by the editor.

When you have completed the macro definition, press the <F9> key again to switch off the
recording mode.

@ Note that there is only one macro buffer and the recording command overwrites the
last macro definition in the buffer if one exists.

Replay a Macro: <F10>

To play back the editor macro, you press the <F10> key. The keystrokes previously
recorded in the macro buffer will be repeated as if they were entered from the keyboard
and in exactly the same sequence as they were originally recorded.




2.8

2.9

Print Text

To print text, press <Ctrl-P>. Normally, the entire file in the current editor window is
printed. But you can also print a selected portion of the text by using the <F2> key to
mark a block of text (g5 see Section 2.5) and then pressing <Ctrl-P>.

OSA90 does not control the printer directly. Rather, it relies on the standard UNIX printer
server (queue and spooler) on your system.

Change Color Map and Key Map

You can use the <Ctrl-Y> key to change the color map used by OSA90 for text and graphics
display.

You can use the <Ctrl-K> key to change the key map used by OSA90 to interpret user
entries from the keyboard.

<= Color map and key map file formats are described in Chapter 15.




2.10 Keep Simulation Results After Editing

Normally, if you edit the input file, it is assumed that the existing simulation results are no
longer useful and new simulation will have to be performed.

Sometimes, however, the editing does not invalidate the existing simulation results, such as
adding some comments to the input file, or modifying Graphical View definitions.

You can use the function key <Ctrl-F7> to instruct OSAS0 to keep the existing simulation

results after the input file has been modified. This feature is also available from the editor
pull-down menu, as the option "Exit and keep".

w Since this feature bypasses the normal validation procedure, you must be sure that
the simulation results are still valid after the input file is modified. Otherwise,
erroneous data may be displayed. For example, if the original input file contains
the following definition in the Sweep block:
AC: .... MS21 PS21;
After the simulation you change the Sweep block to

AC: .... MS21 MS11;

If you instruct OSA90 to keep the simulation results, the data for PS21 from the
original simulation will now be displayed as MS11!

Utilizing Simulation Results Saved in .haf and .mca Files

When an input file is read into OSAS0, there may be an associated ".haf" file which contains
the results of an earlier simulation and/or an associated ".mca" file which contains the
Monte Carlo simulation results.

If you wish to modify the input file without losing the data saved in the existing ".haf" and
".mca" files, you must follow these steps:

1 Read the input file into OSAS0.

2 Exit the editor using <F7> before making any changes to the file.

3 If the ".haf" file exists, press "D" to invoke OSAQO.Display. This gives OSAS0 an
opportunity to validate the .haf file and retrieve the data from it. If the ".mca" file

exists, invoke OSA90.monteCarlo for the same reason. If both .haf and .mca files exist,
invoke both OSA90.Display and OSAS0.monteCarlo.

4 Now you can go back to the file editor, make the changes and use <Ctrl-F7> or the
pull-down menu option "Exit and keep" to avoid repeating the simulation.




2.11 Exchange Text with Other X Applications

The text selection mechanism implemented in X117 facilitates the copying of text between
applications running in separate X-windows (X1/ clients).

Supporting this mechanism, OSA90 allows you to exchange text between its file editor
window and other X1 clients, such as xterm, vi, HarPE or another copy of OSAS0.

Inter-client exchange is accomplished via the X1 server buffer: the user selects the text to
be exchanged from one client, copy the selection into the X117 server buffer, and later paste
the text from the server buffer into the receiving client.

Copy Text From OSA90 To the X Server Buffer

1 Mark the text you wish to copy from OSASO to another X117 client. This is done in the
same way as you would for copying text within the OSA90 editor. Position the cursor
to one end of the text, press <F2> and move the cursor to the other end of the text.
The text in between will be highlighted in inverse color.

2 Press the middle mouse button. The text will no longer be highlighted (i.e., it will be
shown in the normal color) once it is copied to the X 11 server buffer.

3 You can paste the text into any other X11 clients which support the text selection
mechanism. How to activate this function depends on the individual application. For
example, in an xterm, you press the middle mouse button. In vi, you have to enter the
"insert” mode first and then press the middle mouse button.

Paste Text From the X Server Buffer into OSA90

To paste text from the X1 server buffer into OSA90, press the middle mouse button while
you are within the OSAQO file editor. The text will be inserted at the cursor position.
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3
Input File

Overview

An input file is an ASCII text file prepared by the user to supply OSAS0 with the essential
information needed for simulation and optimization.

The input file defines parameters and variables, circuit topology and models, responses and
functions, formulas and equations, simulation types and ranges, optimization goals and
specifications, statistical tolerances and distributions, etc.

The contents of an input file are divided into sections called file blocks. Each file block
is designated to supply information related to a particular aspect of the operation.

This chapter outlines the basic structure of the input file and describes the syntax rules that
are applicable throughout the input file. Details of the various file blocks are given in
subsequent chapters when the appropriate features are discussed.

Extension .ckt is recommended for all OSASO0 input files. Some efficiency-enhancing
features apply only to input files with the .ckt extension (jg= Chapters 9, 11 and 12).

The input file size is limited to 256K bytes by default. This limit can be extended if
necessary (please contact the technical support at OSA).

Keywords
Keywords are names designated by OSAS0 to denote built-in features and options.
For example, in the input file, a resistor is defined as

RES 12 R=5.0;

where RES is the keyword representing the built-in resistor element model, and R is the
keyword representing the resistance parameter of the resistor element model.

Keywords are case insensitive. For example, RES, res and Res are treated by the file
parser as identical keywords.




3.3 Input File Blocks

The contents of an input file are divided into sections called file blocks. Each file block
is designated to supply information related to a particular aspect of the operation.

Syntax:

Block_Name
End

where Block_Name represents one of the keywords listed in Table 3.1.

TABLE 3.1 INPUT FILE BLOCKS

Block Name Contains Definitions of Required for < Chapter
CONTROL user-controllable default options - 3
SAMPLE sample of statistical outcomes - 12
STATISTICS statistical correlation coefficients - 12
IMPORTDATA imported linear subcircuit data - 6
EXPRESSION labels, variables, functions - 4,5
MODEL circuit models, circuit responses circuit simulation 6,7,8
SWEEP simulation types, ranges, outputs simulation/display 9,10
SPECIFICATION  design specifications, weights optimization ) 11
MONTECARLO statistical analysis ranges, outputs  statistical analysis 12
REPORT text report template - 9
TRACE record of optimization variables - 11
MAPPING record of Space Mapping - 11

Block names are case insensitive, like all other keywords. For example, MODEL,
Model and model all identify the same file block.

Block names can be abbreviated to the first four or more characters. For example,
you can use Spec as the name for the Specification block.

All blocks are optional. You only need to define those file blocks that are necessary for
the desired operations, as noted in Table 3.1 in the "Required for" column. For instance,
you need to define the Specification block in the input file only if you wish to perform
optimization.

Order of entry is arbitrary. The file blocks may appear in the input file in any order,
although the file parser always processes the blocks in the order given in Table 3.1.




3.4 Input File Templates

This section contains a number of templates for creating OSAS0 input files. The templates
are designed for several typical combinations of features. In each case, the minimal
configuration of file blocks necessary to set up a problem properly is shown.

The templates contain only an outline of the input file. Details of the relevant file blocks
are discussed in the appropriate chapters as listed in Table 3.1.

J<== See also the demo examples in Chapter 16 and OSA90/hope Applications Illustrated.

Generic Numerical Simulation

Expression
define parameters and functions (Chapters 4,5)
End

Sweep
define simulation ranges and outputs (Chapter 9)
End

Generic Numerical Simulation and Optimization

Expression
define parameters, variables and functions (Chapters 4,5)
End
Sweep
define simulation ranges and outputs (Chapter 9)
End
Specification
define optimization ranges, specifications and weights (Chapter 10)
End .




Circuit Simulation

Model
define circuit topology, models, excitations and responses (Chapters 6,7,8)

define formulas, functions and postprocessed responses (Chapters 4,5)
End

Sweep

define simulation types, ranges and outputs (Chapter 9)
End

Circuit Simulation and Optimization

Model
define circuit topology, models, excitations and responses (Chapters 6,7,8)
define formulas, functions and postprocessed responses (Chapters 4.,5)
End

Sweep

define simulation types, ranges and outputs (Chapter 9)
End

Specification

define optimization types, ranges, specifications and weights (Chapter 10)
End ’

Statistical Analysis and Optimization

Statistics

define statistical correlation coefficient matrices (Chapter 11)
End

Model
define statistical parameters (Chapter 11)

define circuit models, responses and other functions (Chapters 4,5,6,7.8)
End

MonteCarlo

define statistical simulation types, ranges and outputs (Chapter 11)
End

Specification
define optimization types, ranges, specifications and weights (Chapter 10)
End




3.5 Statements

The logical unit of the information within an input file block is called a statement.
Statements are delimited (separated) by a semicolon ";".
A statement may occupy one text line:
RES 12 R =5.0;
Or, a long statement may occupy several text lines: v
Value DB: if (Value > Value_Max) (20.0 * loglO(Value_Max))
else (if (Value < Value Min) (20.0 * LoglO(Value_Min))
else (20.0 * loglO(Value)));
On the other hand, several short statements may share a single text line:
V1 = 50; V2 = ?71.57; V3 = (V1 + V2) / 2;
W Since a statement does not always correspond to one text line, make sure it is

properly terminated by a semicolon. Otherwise information from different lines can
get mixed up.

Comments can be included in the input file following the exclamation mark "". The file
parser will skip over any text following an exclamation mark "!" until the end of the line.

You can have full lines of comments, such as

! File: demoOl.ckt
! 0SA90 input file for demonstration

or in-line comments, such as

d=sqrt(X * X + Y * Y); ! Euclidean norm

Blank Lines can be used to space the input file text for clarity.




3.6 Preprocessor Macros

OSA90’s file parser has a built-in preprocessor. As the first phase of file parsing, the input
file is scanned for preprocessor directives which are marked by the number sign (hash) "#".
The preprocessor directives include text macros and include files.

Text macros are created by the #define directive to represent lengthy, complex and/or

repetitive portions of text. At parsing time, references to text macros are expanded into

the full text the macros represent. The use of text macros can make the input file more

readable and easier to modify.

The preprocessor macros in OSAS0 are quite similar to those of the "C" language, except

> In OSAQQ, text macro names are case insensitive unless enclosed within quotation marks.

> In OSA90, macros apply to the whole input file regardless of the location where the
macros are defined. In other words, the file parser recognizes references to a macro
even if such references appear before the macro is defined. This is necessary because,
as described in Section 3.3, the input file blocks may be rearranged by the file parser
into a certain order.

> OSAZ0 allows two alternative styles for continuation lines.

> OSA90 implements a special "$" argument.

Macro Constants

Syntax:

#define macro_name  substitution_text

Example:
#define Boltzmann Constant 1.38066E-23

During preprocessing, the file parser will replace all references to macro_name in the input
file with substitution_text. In the example, the substitution text is "1.38066E-23". The file
preprocessor will replace all references to Boltzmann_Constant with "1.38066E-23".

Macro names are case insensitive unless enclosed within double quotation marks. For
example, MACRO1, macro1 and Macrol are indistinguishable as macro names, whereas
*macro1® and "Macroi* would be considered as different and distinct names.

Macros are useful for associating critical constants with meaningful names, such as the
Boltzmann constant.




Aliases for built-in keywords can be created using macros. For instance, the macro

#define Resistor RES

creates an alias for the built-in resistor element keyword RES. Using this alias, you can
write

Resistor 1 2 R = 5.0;
which the file parser will translate into the standard form of

RES 12 R =5.0;

Macro Expressions

Syntax:

#define macro_name  substitution_text

Example:
#define AREA LENGTH * WIDTH
Here, the substitution text is an expression rather than a constant.

Recursive references, ie., macros which contain references to other macros, are
permissible. For example,

#define VOLUME AREA * HEIGHT
where the substitution text includes a reference to the macro AREA defined above.

ﬁ Care must be exercised with recursive references to macro expressions. You may
have to use parentheses to preserve the proper precedence of algebraic operations.

Example:
#define X _SUM X1 + X2
#define Y2 Y1 * X SUM
Y2 will be expanded into

Y1l * X1 + X2

which is unlikely to be the intended result.




A proper definition of Y2 should be

#define Y2 Y1l * (X_SUM)

@ Remember that the preprocessor does not actually evaluate the macro expressions
but merely carries out text substitutions.

Macro Functions

Macro functions are the most sophisticated form of preprocessor macros. In addition to a
name for identification, a macro function is defined with a set of arguments and the
substitution text is typically defined with dependence on the arguments.

Syntax:

#define macro_name(arguments) substitution_text

Example:
#define MAGNITUDE(REAL,IMAG) sqrt(REAL*REAL + IMAG*IMAG)

The opening parenthesis of the argument list must immediately follow the macro name. No
space can separate the macro name from the opening parenthesis, otherwise the parenthesis
and the arguments would be mistaken as part of the substitution text. Multiple arguments
must be separated by commas.

Formal and actual arguments: the arguments listed in the macro definition are called
the formal arguments; each reference to a macro function must supply a set of actual
arguments to match the list of formal arguments. The formal arguments which appear in
the substitution text will be replaced by the actual arguments. In other words, for each
reference, a specific version of the substitution text is generated according to the actual
arguments.

For example, the following reference to the macro function shown above
MAGNITUDE (x1,x2)
will be expanded during preprocessing to

sqrt(xl*xl + x2%x2)

Recursive references in actual arguments, i.., the actual arguments for a macro
function which contain references to other macros, are permissible. For example, consider
a macro function defined as

#define MULTI(X1,X2) X1 * X2




and the following reference to this macro function:

MULTI(MAGNITUDE(x1,x2), x3)

where the actual arguments refer to another macro function MAGNITUDE which is defined
earlier. This reference will be expanded to

sqrt(xl*xl + x2%x2) * x3
after preprocessing.

W Care must be exercised with recursive macro references. You may have to use
parentheses to preserve the proper precedence of algebraic operations.

Example:

#define SUM(X1,X2) X1 + X2
#define MULTI(X1,X2) X1 * X2

MULTI(SUM(x1,x2), x3)
The macro reference will lead to erroneous results after preprocessing:
x1 + x2 * x3

You can avoid this kind of problem by using parentheses either in the macro definition,
such as

#define SUM(X1,X2) (X1 + X2)
or, in the actual arguments
MULTI((SUM(x1,x2)), x3)
or both.

Formal arguments are local identifiers within the macro functions, since they are
merely placeholders for the actual arguments. For instance,

#define MAGNITUDE(REAL,IMAG) sqrt (REAL*REAL + IMAG*IMAG)

the formal arguments REAL and IMAG are local identifiers recognized only within the macro
function MAGNITUDE.

Hence, you can assign the same names to the formal arguments of different macro functions
without causing conflicts.




Continuation Lines for Long Substitution Text

The substitution text of some macros may be longer than one line. Similar to the "C"
language, OSAS0’s preprocessor allows long text to be continued onto the next line by
ending the current line with a backslash "\":

#define EXP SAFE(X) if (X > X MAX) (exp(X_MAX)) \
else (if (X < X_MIN) (0) \
else (exp(X)))

Also, OSA90 implements an alternative style for continuation lines: using a pair of curly
brackets to enclose the lines, such as

#define EXP_SAFE(X) ({ if (X > X MAX) (exp(X_MAX))
else (if (X < X MIN) (0)
else (exp(X)))
}
This is especially useful for macros which contain multiple statements, such as
#define INITIALIZATION ¢
X1l =1.2;
N_STEPS = 50;
N_POINTS = 3 * N_STEPS;
}

w The two styles for continuation lines can be mixed for different macros, but they
cannot be mixed within the same macro definition.

Null Substitution Text
A macro can be defined with null (empty) substitution text:
#define macro_name
The result is that all appearances of macro_name are removed from the input file.
An interesting application is the design of a "compilation switch". You may wish to include
or exclude part of the input file for testing purpose. A convenient way for you to do this
is to mark (precede) the text you wish to include/exclude with a macro name, say, FLAG.
Then you can "comment out” the marked text by having
#define FLAG e
or, you can "activate” the marked text by having

#define FLAG

which in effect removes FLAG from the input file.




The $ Argument

The "$" argument is a special feature of OSA90 for macro functions. You can include "$"
as a formal argument of a macro function, and the $ argument will be treated differently
from any other arguments, in the sense that it can be concatenated with other arguments
to form unique identifiers (names).
Example:

#define OFFSET($) FACTOR$ * AS$09 + J$
Then

OFFSET(3)
will be expanded into

FACTOR3 * A309 + J3

The $ argument may appear anywhere in the formal argument list. The corresponding
actual argument can be a number, a character string or even null (empty). For example,

#define CONCAT(A, $, B) ASB

CONCAT(Drive_, Path, _File)
CONCAT(Spec, , ification)

The first reference will be expanded into Drive_Path_File and the second reference will be
expanded into Specification.

Macro Subcircuits

One of the most useful application of macro functions is the definition of symbolic
subcircuits. 5= See Chapter 6 for details.




3.7 Include Files

Syntax:

#include file name

Examples:
#include "equation.inc"
#include "/osa90/macros.inc”
#include "numbers.dat"
where "equation.inc", "/osa90/macros.inc" and "numbers.dat” are file names.

The preprocessor will incorporate the contents of the named file into the input file at the
point where the #include directive appears.

w The files to be included must already exist on the disk and must be accessible to
OSA90 (i.e., the user must have the file read privilege).

Include files are useful for
> breaking up a very long file into several smaller files
> importing data from other programs and applications

> storing frequently used definitions so they can be shared among different input files

Restrictions on include files:

> The #include directive must appear within the body of a file block. The file block
name (which begins the block) and the END keyword (which closes a file block) must
be in the main input file and cannot be imported from an include file. In other words,
a file block cannot begin or end within an include file.

> The input file may contain any number of #include directives, but an include file
cannot contain any #include directives. In other words, you can have many files to be
included into the input file, but you cannot have nested include files.

> An include file cannot contain definitions of optimization variables (= Chapter 4),
because of back-annotation problems. After optimization, the input file text is updated
with the new values of the optimizable variables. Since the text of an include file is
utilized only during preprocessing, it cannot be updated after optimization.




3.8 Control Block

Many of the operation parameters of OSAS0 are user-controllable by means of the Control
block in the input file.

Syntax:

Control
control_keyword = choice;

control_keyword;

End...

TABLE 3.2 CONTROL KEYWORDS

Keyword Type To Select

Accuracy choice solution accuracy required for optimization
Allow_Neg_Parameters flag permitting circuit model parameters to be negative
Alternative_Solver flag the alternative Newton nonlinear equation solver
Cooling_Ratio value a parameter for the simulated annealing optimizer
Disable_Adijoint flag no adjoint sensitivity analysis during optimization
Display_N_Digits choice number of decimal digits for numerical displays
Equality_Threshold value threshold value for comparing two numbers
Group_Delay_Freq_Step  value frequency step size for group delay calculation
Huber_Threshold value threshold value for Huber optimization
Initial_Temperature value a parameter for the simulated annealing optimizer
Interpolate_Real_Imag flag interpolating imported data in rectangular form
lterations_of T choice a parameter for the simulated annealing optimizer
Jacobian_Perturbation value perturbation scale for nonlinear device Jacobians
NAN value a value representing "Not A Number”
Newton_EPS_Relative value solution accuracy required for Newton iteration
Non_Microwave_Units flag non-microwave physical unit system

No_Default_ Bounds flag no default bounds for optimization variables
No_Q_Model flag no quadratic modeling for yield optimization
N_lterations choice number of iterations for optimization
N_Yield_Outcomes choice  number of random outcomes for yield optimization
Objective_Function choice choosing the objective function for optimization
One_Sided_Group_Delay flag one-sided perturbation for group delay calculation
Optimizer choice  choosing the optimizer

Perturbation_Scale value perturbation scale for estimating gradients
Print_Best_lterations flag printing only the best optimization iterations
Two_Sided_dJacobian flag two-sided perturbations for device Jacobians

Two_Sided Perturbation  flag two-sided perturbations for estimating gradients




Control Keyword Types

In Table 3.2, the control keywords are categorized into three different types: choice, flag
and value. For the "choice" type keywords, you select among a predefined set of multiple
choices. The "flag" type keywords by their presence activate the options they represent.
The "value" type keywords require to you specify a numerical value.

Accuracy: Solution Accuracy Required for Optimization

When you invoke optimization, you can interactively select the accuracy required for the
solution in the pop-up window (g== Chapter 11).

You can also designate your choice in the Control block.

Syntax:
Accuracy = v;
where v is one of the choices: 0.01, 0.001, 1.0e-4, 1.0e-5, 1.0e-6.

Other values of v will be rounded to the closest choice which is smaller than v,
e.g., 0.003 will be rounded to 0.001. If v < 1.0e-6, it will be set to 1.0e-6.

Allow_Neg_Parameters: Permitting Negative Circuit Model Parameters

By default, OSA90 requires circuit model parameters (resistance, capacitance, inductance,
dielectric constant, width, height, etc.) to be assigned positive values. If a negative circuit
model parameter value is detected, the file parser will signal an error.

In some situations, such as in the development of a new empirical model, you may wish to
allow negative values for the circuit model parameters.

Syntax:

Allow_Neg Parameters;

This option affects only circuit parameters. Parameters and coefficients in generic equations
and formulas can always be assigned positive or negative values as appropriate.




Alternative_Solver: Alternative Solver for Nonlinear Circuit Equations

Solutions of nonlinear circuit equations are involved in harmonic and DC circuit analyses.
Two different nonlinear solvers are implemented in OSAS0.

The first one is an improved implementation of Powell’s hybrid method (M.J.D. Powell, "A
hybrid method for nonlinear equations", in Numerical Methods for Nonlinear Algebraic
Equations, P. Rabinowitz Ed., New York: Gorden and Breach Science Publishers, 1970).
This is chosen as the default nonlinear solver and it works well in most cases.

The alternative nonlinear solver is based on a norm-reducing Newton Method (H.R. Yeager
and R.W. Dutton, "Improvement in norm-reducing Newton methods for circuit simulation”,
IEEE Trans. Computer-Aided Design, vol. 8, 1989). This method may provide better
convergence in some situations. In the Control block, you can request that this alternative
solver be used for nonlinear circuit simulation.

Syntax:

Alternative_Solver;

Cooling_Ratio: a Parameter for Simulated Annealing Optimization

This is a parameter for the simulated annealing optimizer in OSA90. It controls the ratio
for reducing the annealing temperature between iterations. As the temperature declines,
exploratory moves are less likely to be accepted and the optimization is more likely to focus
on the vicinity of the most promising local optimum.

You can specify a value for the cooling ratio either in the Control block or interactively in
the optimization pop-up window (j&= Chapter 11).

Syntax:
Cooling Ratio = v;

where v must be a constant and 0.01 < v < 0.999999. The default value is 0.85.




Disable_Adjoint: Disabling Adjoint Sensitivity Analysis

OSAQ0 incorporates circuit adjoint sensitivity analysis to compute gradients efficiently for
optimization. This feature can be disabled in the Control block.

Syntax:

Disable_Adjoint;

This can be useful in studying the impact of gradient accuracy on optimization. Also, it
may alter the sequence of simulation during optimization. For example, the adjoint analysis
in OSA90 may require parameter perturbations at each frequency of circuit simulation, i.e.,
the parameter perturbation loop is within the frequency sweep loop (or power sweep, etc.).
When the adjoint analysis is disabled, the parameter perturbation loop, if required, is
outside of the frequency (power, etc.) sweep loop.

Display_N_Digits: Number of Decimal Digits for Numerical Outputs

OSAQ0 can display simulation results graphically or numerically (Fs Chapter 9). By
default, numerical outputs are displayed with up to 4 significant decimal digits. You can
change this default in the Control block.

Syntax:
Display N Digits = n;

where #n is the number of decimal digits for numerical display and 3 < n < 6

For example, the numerical value 12.3456 is displayed as 12.35 by default. If you specify

Display N Digits = 5;

then the same value will be displayed as 12.346.




Equality_Threshold: Tolerance for Comparing Two Floating-Point Numbers

OSA90 supports conditional expressions using If-Else structures (=&~ Chapter 4). One of
the often used conditions is to compare two numbers to see if they are equal. For integers,
such equality check can be exact. But, for floating-point numbers, such comparison is
subject to truncation errors.

The control keyword Equality_Threshold allows you to prescribe a tolerance within which
two floating-point numbers will be considered equal. More precisely, if

| X - Y | < Equality Threshold - (|X| + |Y|)

then X and Y are considered equal.

OSAQ0 applies criterion to conditional expressions such as (F= Chapter 4)
if X =7Y)
if X>=Y)

if X<=7Y)

Syntax:
Equality Threshold = v;

where 0 < v < 1. The default value for v is 1.0E-5.

Group_Delay_Freq_Step: Step Size for Group Delay Calculation

OSA90 calculates group delay by

[8(f + 81) - M/ of

where ¢ is the phase of the appropriate S parameter and f repfesents the frequency. You
can specify the frequency step size Af in the Control block.

Syntax:
Group_Delay Freq Step = v

where v must be a positive constant. The default value is 0.01.

A related control option is One_Sided_Group_Delay.




Huber_Threshold: a Parameter for Huber Optimization

When you invoke optimization and select the Huber optimizer, you can interactively select
the threshold value in the pop-up window (g5 Chapter 11).

You can also designate the threshold value in the Control block.

Syntax:
Huber_Threshold = v;

where v must be a positive value.

Initial_Temperature: a Parameter for Simulated Annealing Optimization

This is a parameter for the simulated annealing optimizer in OSAS0. It specifies the initial
value of the annealing temperature.

The initial temperature has a significant impact on the outcome of the simulated annealing
optimization. It influences the step size of exploratory moves. An initial temperature that
is too small may retard the process by not allowing enough exploratory moves over a
sufficiently large area of the parameter space.

Unfortunately, in general the "optimal” initial temperature is problem dependent and cannot
be easily determined in advance.

You can specify an initial temperature either in the Control block or interactively in the
optimization pop-up window (s Chapter 11).

Syntax:
Initial Temperature = v;

where v must be a constant and v > 0.01. The default value is 5.0.




Interpolate_Real_Imag: Option for Interpolating Imported Data

When imported data is used to define linear subcircuits, OSAS0 may perform interpolation
if the data does not contain all the frequencies involved in simulation.

By default, the interpolation is done directly on the supplied data. For instance, if the data
supplied contains S parameters in the polar form (MS11, PS11, ...), then interpolation, if
necessary, is performed on MS11, PS11, etc.

You can instruct the program to convert the imported data to rectangular form before
interpolation.

Syntax:

Interpolate_Real Imag;

For well-behaved data, this should not make a significant difference. However, if the
phase varies abruptly between frequencies, interpolation in rectangular or polar form may
lead to different results. There are no general rules as to which is the better choice. The
best solution is perhaps to supply data with more densely spaced frequencies, if this is
feasible.

lterations_of_T: a Parameter for Simulated Annealing Optimization

This is a parameter for the simulated annealing optimizer in OSAS0. It controls the number
of iterations before temperature reduction.

You can specify a value for this parameter either in the Control block or interactively in the
optimization pop-up window (== Chapter 11).

Syntax:
Iterations of T = n;
where n is one of the choices: 5, 10, 20, 40, 70, 100.

Other values of n will be rounded to the closest choice which is greater than n,
e.g., 30 will be rounded to 40. If n > 100, it will be set to 100.




Jacobian_Perturbation: Step Size for Estimating Nonlinear Device Jacobians

For circuits containing nonlinear devices, the Jacobians of the nonlinear currents and
charges with respect to the device intrinsic voltages are needed for the Newton iteration as
well as for linearizing the devices for small-signal analysis.

For built-in device models, the Jacobians are evaluated analytically. But for user-defined
models, the Jacobians have to be computed numerically by perturbations. For instance, the
derivative of a nonlinear current i with respect to a voltage v can be estimated by

[i(v + &av) - i(v)] / av

You can specify the relative step size for Av in the Control block.

Syntax:
Jacobian Perturbation = v

where v must be a constant and 1.0e-6 < v < 0.1. The default value is 1.e-4.

A related control option is Two_Sided_Jacobian.

NAN: Representing Not A Number
Sometimes you may define expressions that are meaningful only when the parameters fall
within a given range. The predefined label NAN allows you to signal OSASO0 that the result
of an expression is out of range.
Example:

Power_dBm = if (Power > 1.0e-6) (10 * loglO(Power) + 30) else (NAN);

OSA90 will not display values that are marked by NAN. Any arithmetic operations which
involve an NAN operand will result in an NAN value.

In the Control block, you can designate a value to be used to represent NAN.

Syntax:
NAN = x;

where x is a numerical value. The default value for NAN is 98989.0.

You should choose a value that is least likely to coincide with the "normal" numerical values
in the same input file.




Newton_EPS_Relative: Solution Accuracy Required for Newton Iteration

Newton iteration is employed for nonlinear circuit simulation. You can specify the
accuracy required for the Newton iteration in the Control block.

Syntax
Newton_EPS_Relative = v;
where v must be a constant and it represents a multiplier to the internally determined

accuracy threshold. For example, v = 0.1 means the solution should be 10 times more
accurate than the default. The valid range is 1.0e-6 < v < 10. The default is 1.

A tighter accuracy threshold may require longer simulation time. Excessively tight accuracy
requirement may even lead to non-convergence.

Non_Microwave_Units

This keyword controls the default physical unit system to be used, see Section 3.9.

No_Default_Bounds: Disabling Implicit Bounds on Optimization Variables

In OSA90, you can assign explicit bounds on optimization variables (5= Chapter 4). On
the other hand, if an optimization variable is defined without explicit bounds, then it is
implicitly constrained within a set of default bounds.

The default bounds depend on the starting value (initial value) of the optimization variable.
If the starting value is positive or zero, the default bounds are (0, o0), otherwise the default
bounds are (-oo, 0).

You can disable the assignment of default bounds in the Control block. This will allow
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