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Overview

Introduction

pyawr_utils is Python module that provides a higher level interface to the AWR Design Environment (AWRDE) API. Python code used for interfacing with
AWRDE uses the command syntax found in the document: AWR API Scripting Guide. Although the API is written for SAX Basic, which is compatible with
Visual Basic for Applications (VBA), AWR Scripting in Python: Using the AWRDE API Scripting Guide gives instructions on how to interpret the VBA
commands into Python syntax. This exhaustive set of commands can make scripting AWRDE in Python a laborious task. pyawr_utils encapsulates the
lower level API commands into a higher level set of commands thus creating a simpler API interface for some of the more common scripting tasks. The
intent is to provide a simpler interface to the AWRDE API so that the user can speed up the time it takes to develop a script.

pyawr_utils is organized as shown:


https://awrcorp.com/download/faq/english/docs/ApiReference/awr_scripting_guide.htm
https://kb.awr.com/display/awrscripts/AWR+Scripting+in+Python%3A+Using+the+AWRDE+API+Scripting+Guide

pyawr_utils

awrde utils
Establish Link
Project

Analyze
Proj Name/Path
Save Project

Schematics System Diagrams Graphs Data Files Optimiz
Add/Remove/Copy Add/Remove/Copy — Add/Remove/Copy Add/Remove/Copy
Yield An;
Schematic System Diagram Graph Data File
Elements Elements —  Measurements ‘— Export
— Markers
Equations Equations
] Axes

Python classes provide entry points for the major AWRDE groupings: Schematics, System Diagrams , Graphs and Data Files. These major class groups
fall under the overall class Project, which illustrates the Project class is the single entry point for all of the pyawr_utils operations with one exception:
establishing a link between Python and AWRDE. The groupings all follow a common theme where classes that are plural (Schematics, System Diagrams,
Graphs, and Data Files) operate on the collection of items. For example under Graphs operations such as adding graphs, removing graphs, copying
graphs exist. Classes that are singular (Schematic, System Diagram, and Graph) have operations particular to an individual document. For example under
Graph, operations on a single graph exist.

pyawr_utils Limitations

Only a fraction of the API commands are available through pyawr_utils. The intent of pyawr_utils is to provide a higher level set of commands for some

of the more common activities. For commands not found in pyawr_utils then directly accessing the AWRDE API will be required. This link provides details
on direct APl command access.

Installation

Requirements

Python 3.9 or later and pyawr must be installed. See the instruction in AWR Scripting in Python: Getting Started and Installation or AWR Scripting
in Python: Using Anaconda or Microconda in Your Python Workflow

An additional module is numpy. From a Windows command window type

pip install nunpy

pyawr_utils Installation

From a Windows command window type

pip install pyaw-utils

Project

Establish Link Between Python and AWRDE

Before using pyawr_utils, AWRDE must be running with the desired project opened. In the Python code the file awde_utils must be imported from the pya
wr_utils package as shown:


https://kb.awr.com/display/awrscripts/AWR+Scripting+in+Python%3A+Using+the+AWRDE+API+Scripting+Guide
https://kb.awr.com/display/awrscripts/AWR+Scripting+in+Python%3A+Getting+Started+and+Installation
https://kb.awr.com/display/awrscripts/AWR+Scripting+in+Python%3A+Using+Anaconda+or+Miniconda+In+Your+Python+Workflow
https://kb.awr.com/display/awrscripts/AWR+Scripting+in+Python%3A+Using+Anaconda+or+Miniconda+In+Your+Python+Workflow

frompyaw _utils inmport awde_utils

There are three different ways of creating a link between Python and AWRDE dependent on how AWRDE is configured. An object variable awrde is
created in each case. This object variable will be used in subsequent calls to pyawr_utils.

1 Single AWRDE version installed

When only one version of AWRDE is installed on the computer, the simplest form is to use the establish_link call without pass parameters as shown:

frompyaw _utils inport awde_utils
awde = awde_utils.establish_link()

2 Multiple AWRDE versions installed

If multiple versions of AWRDE are installed on the computer, then the version_str parameter will need to be passed as shown here

frompyaw _utils inport awde_utils
awde = awde_utils.establish_link(version_str="16.0")

Even for minor revisions, still use the format 'XX.0' for the version string. For instance, AWRDE version 16.02 would still use '16.0".
3 Class ID
Class ID (CLSID) is a unique identification number associated with each opened session of AWRDE. So if multiple sessions of AWRDE are opened

simultaneously, CLSID allows Python to link to the desired AWRDE session. The CLSID number is obtained using VBA scripting in the AWRDE. For
information on using VBA within AWRDE see this link. Shown here is the VBA code required to print out the CLSID number:

Sub Main
Debug. Print MAO fice. |l nstanceCLSI D
End Sub

In Python, use this syntax:

frompyaw _utils inport awde_utils
awde = awde_utils.establish_link(clsid_str="5BF3163E-6734-4FB4-891E- FDOE3D4A2CFA' )

Project Class

All methods and properties besides the establish_link method are under class Project. Accessing class Project uses the syntax shown

Project = awde_utils.Project(awde, bypass_initalization=Fal se)

Parameters
awrde: object returned from the establish_link function
bypass_initalization: boolen, optional. Default=False.
False: initializes all schematics, system diagrams, graphs, global definitions documents and output equation documents.
Initialization involves creating dictionaries of elements, element parameters, equations
True: byasses initialization. For larger projects this option can speed up code execution
Returns

Project: object for the class Project

Initialize On Demand

If the Project Class parameter bypass_initalization is set to True, the initialize_on_demand command can selectively initialize various components


https://awrcorp.com/download/faq/english/docs/ApiReference/awr_scripting_guide.htm

Project.initialize_on_demand(which_initialization="all")

Parameters

which_initialization: string, optional. Default = ‘all
valid commands: ‘all', 'schematics', 'system diagrams', 'graphs', 'data files', 'global definitions', 'optimization’, 'output equations'
‘all' : initialize all the following items
'schematics": initializes all circuit schematics. Builds up dictionaries of elements, element parameters, and equations
'system diagrams": initializes all system diagram. Builds up dictionaries of elements, element parameters, and equations
'global definitions': initializes all global definitions documents. Builds up dictionaries of elements, element parameters, and equations
'data files': initializes all data files. Builds dictionary of data file names
‘graphs': initialize all graphs. Builds dictionaries of graphs, and measurements
‘'optimization': initializes optimization related items. Build dictionary of optimization variables, goals and optimizer types

'output equations': initializes output equation documents

Project Name

Returns project name as a string for the currently opened project.

proj ect _nane = Project.project_nane

Project Path

Returns the file location as a string for the currently opened project.

project_path = Project.project_path

Save Project

Save the project command.

Proj ect. save_proj ect ()

Save Project As

Project Save As command.

Proj ect.save_project_as(Dir_n_File="Full Path and File Name')

Parameters

Dir_n_File: string. The full path and file name of the project

Save Project As Verion

Save project as a specific version

Proj ect.save_project_as_version(Dir_n_File='Full Path and File Nanme', version_nunrl6)



Parameters
Dir_n_File: string. The full path and file nhame of the project

version_num: integer. Major release version number. For instance, AWRDE 16.03 would use version_num=16

Open Project

Open a project.

Proj ect.open_project(Dir_n_File="Full Path and File Nane')

Parameters

Dir_n_File: string. The full path and file name of the project

Close Project

Close the current project. Does not save, so make sure Save Project or Save Project As command has been initiated prior to issuing the Close Project
commant

Proj ect.cl ose_project()

Simulate Analyze

Equivalent to the AWRDE command Simulate > Analyze

neasur ement _done = Proj ect. sinul ate_anal yze(pi ng_i nterval =1, max_ti ne=120)

Parameters
ping_interval: float, optional. Wait time in seconds between checking for simulation status. Default is 1 second.
max_time: float, optional. Maximum simulation time in seconds before exiting simulation. Default is 120 seconds
Returns
measurement_done: boolean. Returns True if simulation completed successfully
The simulate_analyze method starts a circuit, EM or VSS frequency simulation. This method waits until either the simulation has completed or the

max_time value has been achieved. During the simulation the simulation status is checked every ping_interval seconds. Once the simulation is either
complete or max_time has been achieved, the boolean measurement_done is returned.

Run/Stop System Simulator

Equivalent to the AWRDE command Simulate > Run/Stop System Simulators. This starts a VSS time domain simulation

measur enent _done = Project. sinmulate_run_systemsimlator(ping_interval =1, max_ti me=120)

Parameters

ping_interval: float, optional. Wait time in seconds between checking for simulation status. Default is 1 second.

max_time: float, optional. Maximum simulation time in seconds before exiting simulation. Default is 120 seconds
Returns

measurement_done: boolean. Returns True if simulation completed successfully
The simulate_analyze method starts a VSS time domain simulation. This method waits until either the simulation has completed or the max_time value has
been achieved. During the simulation the simulation status is checked every ping_interval seconds. Once the simulation is either complete or max_time
has been achieved, the boolean measurement_done is returned. If the system diagram option Use Simulation Stop Time is not checked, then the

simulation will keep running after exiting this method.

To stop a running time domain simulation, use the stop_system_simulator command:



Proj ect. stop_syst

Default Project

em sinul ator()

Frequencies

Reading and setting project level frequencies found in Options > Project Options > Frequencies tab

Reading default project frequencies:

freg_array = Proj

Returns

freq_array: numpy ndarray An array of default project frequencies in Hz

ect. project_frequencies

Setting default project frequencies

freg_array = np.|
vect or

Proj ect.set_project_frequenci es(project_freq_ay=freq_array,

Parameters

project_freq_ay: numpy ndarray An array of default project frequencies

i nspace(0.5, 2, 21)

units_str="GHz")

#nunpy comand to create a

units_str: string, optional. Units for the values in freq_array. Valid strings: 'Hz', 'kHz', '"MHz', 'GHz' Default is 'GHZz'

Environment Options

Reading and setting options in Options > Environment Options

Read Environment Options

env_options_dict
for option_nane,

print(option_

#end for

Returns

= Proj ect.environnent _options_dict

option_value in env_options_dict.itenms():

nanme,' : ', option_val ue)

env_options_dict: dictionary. Dictionary keys are the option names and dictionary values are the option values

The above code returns:

ShowTopLevel Only
Opt i onNodes| nPr oj
Col | apseProj ect Tr
Evi ronnment Opti ons
SaveRevi si ons

Aut oSavePr oj ect
Aut oSavel nt er val
Revi si onCount
SaveBef or eSi mul at
ShowSpl ashScr een
RunScri pti ngEnv
Dr awDi sabl edGoal s

True
ect : False
eeOnOpen : Fal se
InProject : False
Fal se
Fal se
15
1
ing : False
Fal se
Fal se
True

ShowDi sabl edMeasur enent sl nLegends : Fal se
EgnEdi t Aut oConpl ete : True

Enabl eGPUFor 2DLayout : Fal se

Enabl eGPUFor 3DLayout : Fal se

Di agr aniText Col or
Di agr am\W r eCol or
Di agr amNodeCol or

0
255
65280

Di agr anDi sabl edCol or : 11842740
Schenati cBackCol or : 16777215



SchematicGidColor : O

El enent Normal Col or : 16711680
El enent Layout Col or : 16711860
Schenati cSourceColor : 180
Schemati cMeterColor : 25600
SystenBackCol or : 16777215
SystemxidColor : O

Syst enEl ement Nor nal Col or @ 120
Syst enSour ceCol or : 25855
Layout BackCol or : 16777215
LayoutGidColor : O

Pl ai nText Col or : 8388608
SchenthapeColor : O
TuneParanCol or : 16711680
TuneOpt ParanCol or : 16711680
Opt ParanColor : O

ReadOnl yParantCol or : 65280
GraphBackCol or : 16777215

Net Rout edCol or : 16711860

Qut put EqnCol or : 5201441

G obal Def BackCol or @ 16777215
G obal Def GidColor : O

Qut put EqnBackCol or : 16777215
Qut put EQnGidColor : O

Hi deSynbol El enent Node . Fal se
Synbol Li nesBack : Fal se

Bol dEI ement NanesBol d : Fal se
Bol dPar anet er Nanes : Fal se
Synbol Li neThi ckness : 0
Dependent Par anmet er sl nBaseUnits : Fal se
SchenEl emrent Font Size : 10
SchenEquati onFont Size : 10
Schentl enent Font Nane :  Ari al
SchenEquati onFont Nane : Arial
Layout SnapToget herMbde : O
Layout NoRot ateOnSnap : Fal se
Layout Scal ePrintouts : False
Layout Pri nt Scal eFactor : 1.0
Layout Pri nt MaxLayervisible : True
Layout Def aul t FaceAlign : O
Layout Enabl ePi nAreaDef : True
Layout Proj ect TopLevel Cel I sOnly :  True
ShowDeri vedLPF : True

Layout SnapToAdj acent Def : True

SysDependent Par anet er si nBaseUnits : True

Enabl eEl ement Al i gnent Gui des @ True
MouseZoonMbdi fierKey : 2

MouseVert Scrol | ModifierkKey : O
MouseHori zScrol | Modi fierkey : 1
MouseWheel TiltHorizScroll : Fal se
MouseM ddl eButtonPan : True
MouseRot at e3DVbdi fierkKey : 3
MouseTi | t 3DMbdi fierKey : 4

Al | owPar aret er FrameRot ation : True

Setting environment options. The following shows how to modify a single environment option and then write the environment options to AWRDE

env_options_dict = Project.environment_options_dict
env_options_dict["' ShowTopLevel Only'] = True
Proj ect. set_environnent _opti ons_dict (environnment _options_di ct=env_options_dict)

Parameters

#Read environnent options
#Modi fy an option
#Wite environnent options

environment_options_dict: dictionary. Dictionary keys are the option names and dictionary values are the option values

Default Project Options



Reading and setting project options in Options > Project Options. Exception is frequencies under the Frequencies tab, for that refer to this link.

Reading project options:

proj _options_dict = Project.project_options_dict

for option_nane, option_value in proj_options_dict.itens():
print(option_nane,' : ', option_val ue)

#end for

Returns

proj_options_dict: dictionary. Dictionary keys are the option names and dictionary values are the option values

The above code returns:

Hi deParaneters : False

Hi deParaneterUnits : Fal se

H deParaneter| fEmpty : False

Hi dePar anet er Var Name : Fal se
LeftJustifyParanmeters : False
Bol dPar anet er Font : Fal se

Hi deEl ement Nanes : Fal se

Bol dEl ement Font : Fal se
LeftJustifyEl enentName : True

H deSecondaryParanmeters : True
Synbol Li neThi ckness : 0

Bl ackAndwWhite : Fal se

Dependent Par anet er sl nBaseUnits : Fal se
SignificantParanmeterDigits : 4
Par anet er ZeroThreshold : 1le-30
Schemati cC eanUpWres : True
ParametersMul ti Colum : Fal se
SignificantAnnotationDigits : 3
Nunber I nt erpol ati onPoints : 200
I nterpol ati onWndowSi ze : 10
Interpol ationSplineOder : 3
Interpol ati onMethod : 2

I nterpol ati onCoordi nates : 0
Enabl el nterpolation : False
Consi der Passi veFor Noi se : Fal se
Layout GidSpacing : 25400
Layout Dat abaseUnits : 2540
Layout Angl eSnapDiv : 45

Layout SnapToget her Mode : 2
Layout NoRot ateOnSnap : Fal se
Layout PointsPerCircle : 36
Layout Connecti onLi neType : 2
LayDef aul t Cl osest Face : False
LayFi xedCel I Origin : True

LayFi xedSubCktOrigin : True
LayCel | OriginOnGid : True
LayLockSubCkt Hi er Update : Fal se
LayExcl udePcel | : Fal se

LayAut oSnapPar anBubCircuits : True
I nstanceExport Options : O
Export MergeShapes : Fal se
Export Subcircui t sAsl nstances : True
Layout Cel | Export Options : O
LayCel | Li mi t NaneLen : Fal se
LayExport Cel | Faces : Fal se
LayCel | Renovel | | egal Chars : Fal se
LayExport WiteParamvap : False
LayExport Pronpt ForLPF : Fal se
LayExport UsePar ent LPFForEM : Fal se
LimtVerticesPerPolygon : 8123
Export Uni onShapes : Fal se

LayCel | sExport Asl nst ances
LayCel | sNot Export Asl nst ances
Pathwdth : 1270000



PathMterOifset : 635000

Pat hEndType : O

PathMterType : O

Dr awPat hAsPol ygon : 1

LayPat hDef ProcessLi neType : O

LayPat hDef aul t UseProcessLayers : Fal se
Pat hCur vesUseFi xedRadi us : Fal se

Layl netM nViaSize : True

Layl net Vi aSi zeOpts : O

Layl net Def Rout eBendStyle : O

Layl net Def Rout eBendAnount  : 1.0
LayRouteViavbde : O

LayRout eBendAmount Rel :  True

LayDef Rout eConnecti onMbdel : 0O

LayRout eCur veFi xedRadius : Fal se
LayRout eDef aul t Sem AutoVia : Fal se
Rout eM nSpacing : 10000

Rout ePathWdth : 10000

Rout eLevel : 2

Layout Rout eLi neType : 0

Rul er Font Face : Arial

Rul er Font Hei ght @ 25000

Rul er Ti ckHei ght : 15000

Rul er Di spl ayPrecision : 1

Rul er Shownits : Fal se

Rul er Spacing : 30000

Rul er Ti ckLocation : 1

Rul erDefaultGap : 5000

Layout Rul er ShowLabels : True

Layout Rul er ShowM nor Ti cks : True

Di nensi onLi neArrowSi ze : 20000

Di nensi onLi neText Font : Arial

Di nensi onLi neFont Hei ght : 25000

Di nensi onLi neSi desCffset : 5000

Di nensi onLi neDi spl ayPrecision : 1

Di nensi onLi neShowUnits : Fal se

Di nensi onLi neShowTol erance : Fal se

Di mensi onLi neTol eranceLength : O

Di nensi onLi neText Location : 1

Di nensi onLi neArrowLocation : O

Layout Text Font : Arial

Layout Text Hei ght : 100000

Layout TextBold : Fal se

Layout Textltalic : False

Layout Text DrawAsPol ygons : True

Cel | Stretcher ArrowHei ght : 30000

Cell StretcherDefaultMultiplier : 1.0
Cell StretcherDefaultOffset : 0.0

Cel | StretcherUpperLimt : 500000000
Cel |l StretcherLowerLinmit : -500000000
Cel | StretcherlsBounded : True

Cel | StretcherDefaul t Parameter : L
SysDependent Par anet er sl nBaseUnits : True
Def Bool eanVersion : 0

Def Bool eanCornerStyle : 0

Yl dOp_NunbCompBins : 18

Yl dOp_NunbMeasBins : 21

Yl dOp_SaveSanples : 1

Yl dOp_SaveMeasOpt 2

Yl dOp_LimtYieldTraces : O

Yl dOp_M nYi el dTraces : 100

Yl dOp_MaxYi el dTraces : 1000

AWR _JobSchedul er JobGSPriority : O
AWR_JobSchedul er JobRenot ePreference : 0
AWR_JobSchedul er JobRenot eSer ver Sel ecti on
AWR_JobSchedul er JobPer f Preference : 2
AWR_JobSchedul er JobMenCapPref erence : 2
AWR_JobSchedul er MaxRenpt eConputers : 0
AWR_JobSchedul er MaxJobsPer Conputer : 1
AWR_OS_Per cent | nprove4AsyncUpdate : 10
AWR_AsyncMAOServerLogging : O

Def aul t



AWR_SavePr oj Af t er MACSer ver Succes : 1
RT_TestVoiding : O
RT_Excl usi veOrforLayConp : O

Setting project options. The following shows how to modify a single project option and then write the project options to AWRDE
proj _options_dict = Project.project_options_dict #Read project options

proj _options_dict[' Layout Dat abaseUnits'] = 2550 #Modi fy an option
Proj ect.set_project_options_dict(project_options_dict=proj_options_dict) #Wite project options to AWRDE

Parameters

project_options_dict: dictionary. Dictionary keys are the option names and dictionary values are the option values

Project Show Files/Directories

Returns a dictionary of project files and directories. The files and directories can be obtained from Main Menu > Help > Show Files/Directories

show files_dirs_dict = Project.show files_directories_dict #Read the dictionary
for name, path in show files_dirs_dict.itens(): #Print the nanes and directory paths
print (name,"’ ', path)
#end for
Returns

show_files_dirs_dict: dictionary. Dictionary keys are the file or directory names, dictionary values are the paths

Example output of the above code:



Tenpor ary C:\ User s\ user _nane\ AppDat a\ Local \ AWR\ Desi gn Envi ronnment\ 17. 0\t enp\ aw F5E1. t np

Commonl ni C:\ Progr anDat a\ AWR\ Desi gn Envi ronment\ 17. O\ mnof fi ce. i ni

User | ni C:\ User s\ user_nane\ AppDat a\ Local \ AWR\ Desi gn Envi ronnment\ 17. O\ user. i ni

Cust om zati ons C: \ User s\ user _nane\ AppDat a\ Local \ AWR\ Desi gn Envi ronnment\ 17. 0\ cust omi zati ons. xni
Dat aCache C:\ Progr anDat a\ AWR\ Desi gn Envi ronnent\ 17. O\ dedat a. cache

Li cense C:\user_nanme_aw\MAD Files\license files\awd_17.lic

Execut abl e C:\Program Fi |l es (x86)\ AWR\ AVRDE\ 17\ M\X f i ce. exe

EMSi ght Cache C: \ Progr anDat a\ AWR\ Desi gn Envi ronment\ 17. O\ ensi ght . cache

MADY f i ceExe C:\Program Fil es (x86)\ AWR\ AWRDE\ 17\ mwof fi ce. exe

Proj ect C

\user_nane_aw \ MAO Fi | es\ Testi ng_n_KB\ v17_Feat ur es\ Poi nt er Hybri dOpti m zer\ Sandbox\ Lunped_Di stri but ed_LPF. enp
d obal Scri pt C:\ User s\ user _nane\ AppDat a\ Local \ AR\ Desi gn Envi ronment\ 17. 0\ gl obal . mws
AppDi r C:\Program Fi |l es (x86)\ AWR\ AWRDE\ 17

AppDat a C:\ User s\ user _nane\ AppDat a\ Local \ AWR\ Desi gn Envi ronnment\ 17.0

AppDat aUser C:\ User s\ user _nane\ AppDat a\ Local \ AR\ Desi gn Envi ronnment\ 17. 0

AppDat aCommon C:\ Progr anDat a\ AWR\ Desi gn Environnment\17.0

TenpFil e C:\ User s\ user _nane\ AppDat a\ Local \ AWR\ Desi gn Envi ronnment\ 17. 0\t enp

AppDat aLog C:\ User s\ user _nane\ AppDat a\ Local \ AWR\ Desi gn Envi ronnment\ 17. 0\ | ogs

AppDat aLi braryCache C:\ Progr anDat a\ AWR\ Desi gn Environnment\17. 0\l i bcache

Exanpl es C:\Program Fil es (x86)\ AWR\ AWRDE\ 17\ exanpl es

Li braries C.\Program Fi |l es (x86)\ AWR\ AWRDE\ 17\l i brary

Em\bdel s C.\Program Fi |l es (x86)\ AWR\ AWRDE\ 17\ em nodel s

Model s C:\Program Fil es (x86)\ AWR\ AWRDE\ 17\ nodel s

Cells C.\Program Fi | es (x86)\ AWR\ AWRDE\ 17\ cel | s

Synbol s C:\Program Fil es (x86)\ AWR\ AWRDE\ 17\ synbol s

Signal s C:\Program Fil es (x86)\ AWR\ AWRDE\ 17\ si gnal s

Textures C:\Program Fi |l es (x86)\ AWR\ AWRDE\ 17\t ext ur es

Dat a C:\Program Fil es (x86)\ AWR\ AWRDE\ 17\ dat a

HSpi ce C:\Program Fi |l es (x86)\ AWR\ AWRDE\ 17\ anal og

Test Resul ts C:\ User s\ user_nane\ AppDat a\ Local \ AWR\ Desi gn Environnment\17.0\testresults
EmVbdel sUser C:\ User s\ user _nane\ AppDat a\ Local \ AWR\ Desi gn Envi ronnment\ 17. 0\ em nodel s
Logs C:\ User s\ user _nane\ AppDat a\ Local \ AWR\ Desi gn Envi ronment\ 17. 0\ | ogs

Li braryCache C:\ Progr anDat a\ AWR\ Desi gn Envi ronnent\17. 0\l i bcache

Anal og C:\Program Fi | es (x86)\ AWR\ AWRDE\ 17\ anal og

Proj ects C:\ User s\ user _nane\ Docunent s\ AWR Proj ects

Scripts C:\Program Fil es (x86)\ AWR\ AWRDE\ 17\ scri pts

Scri pt sUser C: \ User s\ user _nane\ AppDat a\ Local \ AWR\ Desi gn Envi ronment\ 17. O\ scri pts

Cur rent Proj ect C:\user _narme_aw \ MAD Fi | es\ Testi ng_n_KB\ v17_Feat ur es\ Poi nt er Hybri dOpt i m zer\ Sandbox\
Docunent s C:.\ User s\ user _nane\ Docunent s

DesignKits C:\ Program Fil es (x86)\ AWR\ AVRDE\ 17

Measur enent s C:\Program Fil es (x86)\ AWR\ AWRDE\ 17\ neasur enent s

Xm User C: \ User s\ user _nane\ AppDat a\ Local \ AWR\ Desi gn Envi ronment\ 17. 0\ xm

W zar dsUser C:\ User s\ user _nane\ AppDat a\ Local \ AWR\ Desi gn Envi ronnment\ 17. O\ wi zar ds

W zar ds C:\Program Fil es (x86)\ AWR\ AWRDE\ 17\ wi zar ds

Dat aSet \

Ver si onCont r ol C:\ User s\ user _nane\ AppDat a\ Local \ AWR\ Desi gn Environnment\ Al l Versions\vcs
OpenAccess \

Delete All Data Sets

Removes all data sets from the project

Project.delete_all _datasets

Status Messages List

Returns list of messages that are present in the Status Window

StatusMsg_list = self.Project.status_nessages_|i st

Returns

StatusMsg_list: list



Each row in the list is a status message

In each row:
Index 0: "Information” | "Warning" | "Error"
Index 1: Status Group Name

Index 2: Status text

Clear Status Messages

Delete all messages in the Status Window

Proj ect. cl ear _st at us_nessages

Schematics

Circuit Schematics Names List

Returns a Python list of all the circuit schematic names in the project

circuit_schematics_names_list = Project.circuit_schenmatics_nane_li st

Returns

circuit_schematics_names_list: list.

Circuit Schematics Dictionary

The circuit schematics dictionary method creates a python dictionary of schematic objects.

circuit_schematics_dict = Project.circuit_schematics_dict

Returns

circuit_schematics_dict: dictionary. Dictionary keys are the circuit schematic names and the dictionary values are schematic objects.

Add Circuit Schematic

circuit_schematic_nane = 'test_add_circuit_schematic'
new_circuit_schenmatics_dict = Project.add_circuit_schenmatic(circuit_schematic_nane)

Parameter
circuit_schematic_name: string. Name of the desired circuit schematic to be added.

Returns

new_circuit_schematic_dict: Returns a new circuit schematics dictionary with the new circuit schematic dictionary key and schematic object added.

Remove Circuit Schematic

circuit_schematic_name = 'test_renove_circuit_schenatic'
renoved_circuit_schematics_dict = Project.renpve_circuit_schematic(circuit_schenmatic_nane)

Parameter

circuit_schematic_name: string. Name of the desired circuit schematic to be removed.



Returns

new_circuit_schematic_dict: Returns a new circuit schematics dictionary with the removed circuit schematic dictionary key and schematic object
deleted.

Copy Circuit Schematic

circuit_schematic_nane = 'existing_schematic'

new_circuit_schenmati cs_nane = 'copy_of _exi sting_schenatic'

new circuit_schematic_dict_copy = Project.copy_circuit_schematic(circuit_schematic_nane,
new_ci rcuit_schemati c_nane)

Parameter
circuit_schematic_name: string. Name of the desired circuit schematic to be copied.

new_circuit_schematic_name: string. Name of the new schematic copied from an existing schematic.

Returns

new_circuit_schematic_dict: Returns a new circuit schematics dictionary with the new circuit schematic dictionary key and schematic object added.

Rename Circuit Schematic

exi sting_circuit_schemati c_nane = 'existing_schematic'

circuit_schematic_renamed = 'test_renanme_circuit_schematic'

circuit_schematic_dicst_renaned = Project.rename_circuit_schematic(existing_circuit_schematic_nane,
circuit_schematic_renaned)

Parameter
existing_circuit_schematic_name: string. Name of the desired circuit schematic to be copied.

new_circuit_schematic_name: string. Name of the new schematic copied from an existing schematic.

Returns

new_circuit_schematic_dict: Returns a new circuit schematics dictionary with the new circuit schematic dictionary key and schematic object added.

Schematic

Circuit Schematic Name

Returns the circuit schematic name

circuit_schematic_nane = 'test_name_circuit_schematic’
circuit_schematic_nanme_string = new_circuit_schematics_dict[circuit_schematic_nane].circuit_schenatic_nane

Returns

circuit_schematic_name_string: string. Name of the circuit schematic

Use Project Frequencies

Checks to see if the circuit schematic is using the project frequencies and toggles the setting on and off.



circuit_schematic_nanme = 'test_toggle_circuit_schematic_frequencies'
circuit_schematic_bool = circuit_schematics_dict[circuit_schematic_nane].use_project_frequencies

circuit_schematics_dict[circuit_schematic_nane].use_project_frequencies = Fal se

Parameters
Set the use_project_frequencies to True or False to toggle use project frequencies in the schematic options
Returns

circuit_schematic_bool: bool. If called, returns True or False depending on if the schematic has the use project frequencies toggled on or off in the
schematic options.
Get Frequency Range

Gets the frequency values of the circuit chematic.

circuit_schematic_nane = 'test_circuit_schenmatic_frequency_range_set'
circuit_schematic_frequency_range = new circuit_schematics_dict[circuit_schematic_nane].frequency_range

Parameters
None
Returns

circuit_schematic_frequency_range: np.ndarray. Returns a numpy array containing the frequencies in base units.

Set Frequency Range

Sets the frequency range of the schematic. Note this also toggles off use project frequencies in the schematic options

circuit_schematic_nane = 'test_circuit_schenmatic_frequency_range_set'

new_circuit_schenatic_frequency_range = np.array([1, 2, 3, 4, 5])

frequency_unit ="' Gz’

new_circuit_schematics_dict[circuit_schematic_nane].set_frequency_range(new circuit_schematic_frequency_range,
frequency_unit)

Parameters
new_circuit_schematic_frequency_range: np.ndarray. Numpy array of frequency values unscaled
frequency_unit: string. Units desired for frequency values contained in frequency range numpy array.
Returns

None

Set Grid Visibility
Turns on or off the schematic grid visibility

circuit_schematic.set_grid_visible(visibility_bool ean)

Parmeters

visibility_boolean: Boolean

Schematic Add Wire

Add a wire in the selected schematic



circuit_schematic.add_w re(start_xy=(100,0), end_xy=(200,0))

Parameters
start_xy: tuple. x,y values for wire start point

end_xy: tuple. x,y values for wire end point

Schematic Remove Wire

Remove a wire from the selected schematic

circuit_schematic.renpbve_w re(start_xy=(100,0), end_xy=(200,0))

Parameters
start_xy: tuple. x,y values for wire start point

end_xy: tuple. x,y values for wire end point

Schematic Wire Segments Dictionary

Returns a dictionary of wire segments x,y positions for all the wires in the selected schematic

wire_segments_dict = circuit_schematic.w re_segnments_di ct

Returns

wire_sements_dict: dictionary
keys are the wire segment indices

values are a tuple of wire segment x,y positions: (start x, start y, end x, end y)

Elements

Circuit Schematic Element Names List

Returns a list of all the element names in the selected circuit schematic

elenents_list = circuit_schenatic. el ement_nanes_|i st

Returns

elements_list: list. Each item in the list is an element name and ID. Format is: 'Element Name.|D'

Circuit Schematic Elements Dictionary

The elements dictionary method creates a python dictionary of element objects.

elenments_dict = circuit_schenatics_dict['Crcuit Schenatic Nane'].elenents_dict

Parameters
None
Returns

elements_dict: dictionary. Dictionary keys are the element names and the dictionary values are element objects.



Circuit Schematic Add Element

Add an element to the selected schematic

circuit_schematic. add_el ement (el ement _nane=' Name', x_pos, y_pos, rotation=0, flipped=Fal se)

Parameters
element_name: string
X_pos, y_pos: float. The x and y location for the equation
rotation: float Angle in degrees. Default=0

flipped: boolean. Default=False

Circuit Schematic Remove Element

Remove an element from the currently selected schematic

circuit_schematic.renpve_el enent (self, elenment_nanme_n_id='Nane.|D)

Parameters

element_name_n_id: string. Must be in form 'Name.ID'

Circuit Schematic Element xy Position

The x and y coordinates associated with an element can be read and set as shown:

elements_dict = circuit_schematics_dict['Crcuit Schematic Nanme'].el enents_dict #Get el enents dictionary

elenent = elements_dict[' Nane.|D ] #Set el enent object variable
Xy_position = el enent.xy_position #Read el enent's x,y position
el enent . set _xy_position(xy_position_tuple=(-900, -2200)) #Set elenment's x,y position

Xy_position is read back as a tuple: (x position, y position). x_positon and y_position are type float. When setting the xy position, the pass parameter is also
atuple.

Schematic Element Enable/Disable

Enables/Disables selected element. Read the enabled state of the selected element

elenments_dict = circuit_schematics_dict['Crcuit Schenatic Nane'].elenents_dict #Get el enents dictionary

el enent = elements_dict[' Nane.|D ] #Set el enent object variable
el enent . el enent _enabl ed = True #Enabl e el ement

el enent . el enent _enabl ed = Fal se #Enabl e di sabl e

enabl ed_state = el enent. el enent _enabl ed #Read enabled state

Schematic Element Nodes Dictionary

Returns dictionary of x,y positions of the element nodes

elenments_dict = circuit_schenmatics_dict['Crcuit Schenatic Nane'].elenents_dict #Get el enents dictionary

elenent = elements_dict[' Nane.|D ] #Set el enent object variable
nodes_di ct = el ement. el enent_nodes_di ct #Get dictionary of node xy
posi tions

Returns

nodes_dict: dictionary

keys are the node indices



values are a tuple of the node x,y position values

Parameters

Parameter Names List

Returns list of names of the parameters for the selected element

elenments_dict = circuit_schenatics_dict['Crcuit Schenatic Nanme'].elenents_dict #Get el enents dictionary
ele = elenents_dict['El ement Nane']
paraneter _nanes_list = el e.paraneter_nanes_|i st

Parameters Dictionary

The parameters dictionary method creates a python dictionary of parameter objects.

elements_dict = circuit_schematics_dict['Crcuit Schematic Nanme'].elenents_dict['El enent Nane'].paraneters_dict

Parameters
None
Returns

parameters_dict: dictionary. Dictionary keys are the parameter names and the dictionary values are parameter objects.

Parameter

Value

The parameters dictionary method creates a python dictionary of parameter objects.

paraneter_value = circuit_schematics_dict['Crcuit Schematic Nane'].elements_dict['El ement Nane'].
paranmeters_dict[' Paraneter Nane'].val ue

circuit_schematics_dict['Circuit Schematic Nane'].elenents_dict['El enent Nane'].paraneters_dict[' Paraneter
Nane'].value = le-12

Parameters
parameter_value: float. Setting parameter value as base units.
Returns

parameter_value: float. Calling value method returns the value of the parameter in base units.

Value String

The parameters dictionary method creates a python dictionary of parameter objects.

paraneter_value = circuit_schematics_dict['Circuit Schenatic Nane'].elements_dict['El ement Nane'].
paranmeters_dict[' Paraneter Nane'].val ue_str

circuit_schematics_dict['Circuit Schematic Nane'].elenents_dict['El enent Nane'].paraneters_dict[' Paraneter
Nanme'].value_str =1

Parameters



parameter_value: float. Setting parameter value as a string with no unit information. Value will be scaled according to project global units set in Ipf of
schematic

Returns

parameter_value: string. Calling value method returns the value of the parameter as a string with no unit information. The project global units are
assumed.

Schematic Expressions List

Returns a list of equation expressions

circuit_schematic = circuit_schenmatics_dict['Crcuit Schenatic Nane']
expression_list = circuit_schematic. expression_list

Returns

expression_list: list. Each list item is a string representing each equation expression in the system diagram

Schematic Equation Dictionary

System diagram equation objects are accessed using a dictionary using the equations_dict method as shown:

equations_dict = circuit_schenatic.equations_dict #Read equations dictionary
for eqgn_idx, equation in equations_dict.itenms(): #Dictionary keys are indices,

print(eqn_idx, ' : ', equation.expression) #Di ctionary val ues are equation objects
#end for
equation = equations_dict[1] #assi gn equation object
Returns

equations_dict: dictionary. Dictionary keys are indices (0 based indexing). Dictionary values are equation objects

Schematic Add Equation

Add equation to the system diagram. The following adds the equation A = 37.85 to the currently selected system diagram:

circuit_schematic.add_equation(variabl e_nane="A", variable_type='Variable definition', variabl e_val ue=37. 85,
X_pos=-1000, y_pos=-2200)

Parameters
variable_name: string
variable_type: string. Valid values are 'Variable definition’, 'Parameter definition', 'Display value'
Variable definition adds and equation in the form: variable_name = variable_value
Parameter definition adds and equation in the form: variable_name << variable_value. This is a pass parameter in a subcircuit
Display value adds and equation in the form: variable_name: This displays the value of an equation
variable_value: string, int or float

X_pos, y_pos: float. The x and y location for the equation

Schematic Remove Equation

Removes an equation from the selected system diagram

equation_renoved = circuit_schematic.renpve_equati on(expressi on="A = 37.85")

Parameters



expression: string. Equation to be removed is identified by its full expression
Returns

equation_removed: boolean. True if equation successfully removed

Schematic Set Equation Object

In order to perform operations on an individual equation, first an equation object varible must be set as follows:

equations_dict = circuit_schenmatic.equations_dict #Read equations dictionary
equation = equations_dict[3] #Set equation object

First read in the equations dictionary. Next set the equation variable using the dictionary. The keys of the dictionary are indecies corresponding to each
eqution in the system diagram.

Schematic Equation Expression

The full equation string is termed the expression. To read the selected equation's expression use the following:

expr = equation. expression

Returns

expression: string. Full equation string, for instance 'x = 10'

Schematic Equation Name

Equation name can be read and set as shown:

equation_name = equation. equation_name #Read equation nane
equat i on. equati on_nanme = 'x1' #Set equation nane

Schematic Equation Enable/Disable

Enable/Disable the selected equation. Read the enabled state of the selected equation

equation. equati on_enabl ed = True #Enabl e the equation
equat i on. equati on_enabl ed = Fal se #Di sabl e the equation
enabl ed_state = equati on. equati on_enabl ed #Read the equation enabled state

Schematic Equation Value

Equation value can be read and set as shown:

equat i on_val ue = equati on. equati on_val ue #Read equation val ue
equat i on. equati on_val ue = 42.52 #Set equation value (string, int, float are valid types)

Schematic Equation Variable Type

The equation variable type can be Variable definition ('="), Parameter definition ('<<') or Display Value (:"). These can be read and set as shown:

vari abl e_type = equation.variabl e_type #Read vari abl e type
equation.variabl e_type = 'Paraneter definition' #Set variable type

Valid variable types:

Variable definition: This creates an equation in the form 'x = 10'".



Parameter definition: This creates an equation in the for 'x << 10'. This is used for pass parameters in a subcircuit.

Display value: This creates an equation in the form 'x:". This is used for displaying the value of an equaiton

Schematic Equation xy Postition

The x and y coordinates associated with an equation can be read and set as shown:

Xy_position = equation.xy_position #Read equation's x,y position
equat i on. set _xy_position(xy_position_tuple=(-900,-2200)) #Set equation's x,y position

Xy_position is read back as a tuple: (x position, y position). x_positon and y_position are type float. When setting the xy position, the pass parameter is also
atuple.

System Diagrams

System Diagrams Names List

List of names of all the system diagrams in the project.

system di agram nane_| i st = Project.systemdi agram nane_| i st

Returns

system_diagram_name_list: list. Each item in the list is a name of a system diagram

System Diagrams Dictionary

System diagrams are stored in a dictionary that is accessed using the system_diagrams_dict method:

sys_di agranms_di ct = Project.systemdi agrans_di ct

for sys_diagramnanme in sys_di agrans_dict.keys(): #system di agram nanes are the dictionary keys
print(sys_di agram name)
#end for
sys_di agram = sys_di agrans_dict[' AMP sys'] #system di agram obj ects are the dictionary val ues
Returns

sys_diagrams_dict: dictionary. Dictionary keys are the names of the system diagrams. Dictionary values are system diagram objects

Rename System Diagram

Change the name of an existing system diagram.
Proj ect. renane_syst em di agran(syst em di agr am nane=" Syst em Di agram Nane', new_system di agram nane=' System

Di agram Nane')

Parameters
system_diagram_name: string. Name of the existing system diagram

new_system_diagram_name: string. Name of the new system diagram

Copy System Diagram

Copies existing system diagram and assigns name to the new system diagram.

Proj ect. copy_syst em di agran(syst em di agram nane="' Syst em Di agram Narme', new_system di agram nanme=' System Di agram
Nane')



Parameters
system_diagram_name: string. Name of the existing system diagram

new_system_diagram_name: string. Name of the new system diagram

Add System Diagram

Add a system diagram to the project

Syst em Di agram Narme = Proj ect.add_system di agran{syst em di agram name=' System Di agr am Nane')

Parameters
system_diagram_name: string. Name of the existing system diagram
Returns

system_diagram_name: string. Name of the system diagram. May get changed if the system diagram already exists

Remove System Diagram

Remove a system diagram from the project.

Proj ect.renove_system di agram syst em di agr am nane=' Syst em Di agram Nang')

Parameters

system_diagram_name: string. Name of the existing system diagram

Default System Frequencies

Reading and setting system frequencies found in Options > Default System Options > RF Frequencies tab

Reading default system frequencies:

freg_array = Project.systemfrequencies

Returns
freq_array: numpy ndarray An array of default project frequencies in Hz

Setting default system frequencies

freg_array = np.linspace(0.5, 2, 21) #nunpy command to create a
vect or
Proj ect.set_system frequenci es(system freq_ay=freq_array, units_str=" GHiz')

Parameters
system_freq_ay: numpy ndarray An array of default system frequencies

units_str: string, optional. Units for the values in freq_array. Valid strings: 'Hz', 'kHz', '"MHz', 'GHz' Default is 'GHz'

Default System Options

Reading and setting default system options in Options > Default System Options. Exception is frequencies under the RF Frequencies tab, for that refer to
this link.

Reading system options:



sys_options_dict = Project.systemoptions_dict
for option_nane, option_value in sys_options_dict.itenms():

print(option_nane,' : ', option_val ue)

#end for

Returns
sys_options_dict: dictionary. Dictionary keys are the option names and dictionary values are the option values

The above code returns:
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RFI _FregAboveFc : 5000000000. 0
RFl _UseFregBel owFc : O

RFI _FregBel owFc : 5000000000. 0
RFI _UseMaxFreq : O

RFI _MaxFreq : 10000000000.0

RFl _UseMnFreq : O

RFI_MnFreq : 0.0

RFI _UseDBBel owNoi se : 1

RFI _DBBel owNoi se : 10.0

RFl _UseM nDBmHz : O

RFI_MnDBm Hz : -184.0

RFl _UseM nDBV_sqrtHz : O

RFI_M nDBV_sqrtHz : -194.0

RFI _UseMaxHarnonic : O

RFl _MaxHarnonic : 4

RFl _UseMaxConponents : O

RFl _MaxConponents : 50

RFI _UseMaxContri butionsTracked : O
RFI _MaxContri butionsTracked : 20
RFI _AmpsSuppressDC @ 1

RFl _M xersSuppressDC : 0
RFA_Maxlterations : 50

RFA_M nChangel nDB : 0.02
RFA_IterationZeroTol erance : 1le-12
RFA_MaxControl Looplterations : 1000
RFB_Noi seSanpl ePoints : 3
VSS_RBW NFFT_Use : O

VSS_RBW : 1000000.0

VSS_NFFT : 1000

VSS VBWNAVG Use : O

VSS_VBW : 1000000.0

VSS_NAVG : 10

VSS_PhaseThreshold : -150.0
VSS_PWR_MIR RMS_Peak : O
VSS_PWR SPEC RVS Peak : O

Setting system options:

The following shows how to modify a single project option and then write the project options to AWRDE

Proj ect.set_system options(opti on_nane, option_val ue)

Parameters
option_name: string

option_value: float, int, boolean

System Diagram

Set System Diagram Object

This section covers properties and methods associated with an individual system diagram. A system diagram object is accessed through the system
diagram dictionary as shown:

sys_di agrans_dict = Project.systemdi agrans_di ct #Read di ctionary of system di agrans
sys_di agram = sys_di agranms_dict[' AMP sys'] #Set system di agram obj ect

System Diagram Name

Read the name of the selected system diagram



sys_di ag_nanme = sys_di agram syst em di agram nane

Returns

system_diagram_name: string

System Diagram Add Wire

Add a wire to the selected system diagram

sys_di agram add_wi re(start_xy=(100, 0), end_xy=(200, 0))

Parameters
start_xy: tuple. x,y values for wire start point

end_xy: tuple. x,y values for wire end point

System Diagram Remove Wire

Remove a wire from the selected system diagram

sys_di agram renove_wi re(start_xy=(100, 0), end_xy=(200,0))

Parameters
start_xy: tuple. x,y values for wire start point

end_xy: tuple. x,y values for wire end point

System Diagram Wire Segments Dictionary

Returns a dictionary or wire segment x,y positions for all the wires in the selected system diagram

wire_segenments_dict = sys_di agram wi re_segnent s_di ct

Returns
wire_segments_dict: dictionary
keys are wire segment indices

values are a tuple of the wire segment x,y postions: (start x, start y, end x, end y)

System Diagram Element Name List

Returns list of the element names in the selected system diagram

el ements_list = sys_di agram el enent _nanes_| i st

Returns

elements_list: list. Each item in the list is an element name and ID. Format is: 'Element Name.|D'

System Diagram Element Dictionary

System diagram element are stored in a dictionary that is accessed using the elements_dict method:



el ements_dict = sys_diagram el enents_di ct
for elenment_nane in elenents_dict.keys():

print (el ement _nane) #el ement nanes are the dictionary keys
#end for
bpf = elenents_dict[' BPFB. F1'] #el ement objects are the dictionary val ues
Returns

elements_dict: dictionary. Dictionary keys are the names of the elements. Dictionary values are element objects

System Diagram Add Element

Add an element to the selected system diagram

sys_di agram add_el enent (el enent _nanme=' Nane', x_pos, y_pos, rotation=0, flipped=Fal se)

Parameters
element_name: string
X_pos, y_pos: float. The x and y location for the equation
rotation: float Angle in degrees. Default=0

flipped: boolean. Default=False

System Diagram Remove Element

Remove an element from the currently selected system diagram

sys_di agram renove_el enent (sel f, el ement _nane_n_i d=' Nane. | D)

Parameters

element_name_n_id: string. Must be in form 'Name.ID'

System Diagram Element xy Position

The x and y coordinates associated with an element can be read and set as shown:

el ements_di ct = sys_diagram el enents_di ct #Read el ements dictionary

el enent = elements_dict[' Nane.|D ] #Set el enent object variable
Xy_position = el enent.xy_position #Read el enent's x,y position
el ement . set _xy_posi tion(xy_position_tuple=(-900,-2200)) #Set elenent's x,y position

Xy_position is read back as a tuple: (x position, y position). x_positon and y_position are type float. When setting the xy position, the pass parameter is also

atuple.

System Diagram Element Enable/Disable

Enable/Disable selected element in the system diagram. Read enabled state of the selected element.

el ements_dict = sys_diagram el enents_di ct #Read el enents dictionary
elenent = elements_dict[' Nane.|D ] #Set el enent object variable
el ement . el ement _enabl ed = True #Enabl e el enent

el enent . el enent _enabl ed = Fasl e #Di sabl e el enent

enabl ed_state = el enent. el enent _enabl ed #Read enabl ed state of the

sel ected el ement

System Diagram Element Nodes Dictionary



Returns dictionary of x,y posistion of the selected element nodes

el enents_di ct = sys_di agram el enent s_di ct
element = el ements_dict[' Nanme.|D ]
nodes_di ct = el ement. el enent_nodes_di ct
posi stions

Returns
nodes_dict: dictionary
keys are the node indices

values are a tuple of the x,y position values

System Diagram Parameter Name List

Returns list of the parameter names for the selected element

el enents_dict = sys_di agram el enents_di ct
bpf = el ements_dict[' BPFB. F1']
paraneter_nanes_| i st = bpf.paraneter_nanes_list

Returns

#Read el enents dictionary
#Set el enent object variable
#Get dictionary of node xy

#Read el ements dictionary
#Assi gn el enent object variable
#Read |ist of paraneter nanes

parameter_names_list: list. Each item in the list is a parameter name

System Diagram Parameter Dictionary

Element parameters are stored in a dictionary that is accessed using the parameters_dict method:

el enents_dict = sys_di agram el enents_di ct
bpf = elenents_dict[' BPFB. F1']

bpf _paraneters_dict = bpf.paraneters_dict
el enent

#Read el enents dictionary
#Assi gn el enent object variable
#Read paranmeters dictionary for the sel ected

for param.nane, paramobject in bpf_paraneters_dict.itens():

print ( param nane, , param obj ect.val ue_str) #di ctionary keys are the paraneter names and

dictionary val ues are paraneter objects
#end for

Returns

parameters_dict: dictionary. Dictionary keys are the names of the parameters. Dictionary values are parameter objects. Parameter values can be

accessed using param_object.value_str property

Note: For VSS elements the parameter values must be returned as strings using .value_str property

For the VSS element BPFB (Bandpass Butterworth Filter) the above code produces this output:



ID F1
LOSS 0

N 3

FP1 500

FP2 1500

AP 3.0103
RS 50

RL 50

ol 10000
T_PHY _TAMB
NOI SE 3
NFREQ

NFREGFI R

| MPL 0

S| GMODEL 0
MAXNPOLE

UPRATE 8
FRQALI GN

DI AGDSP 0
aul e

System Diagram Modify Parameter Value

Use the parameters dictionary to modify an element parameter value using the modify_parameters_values method as shown:

el enents_dict = sys_di agram el enents_di ct
bpf = el ements_dict[' BPFB. F1']

bpf _paraneters_di ct = bpf.paraneters_di ct
param = bpf_paranmeters_dict[' FP1']

param val ue_str = ' 600

only string values are valid

val ue_str = param val ue_str

Float Value

#Read el ements dictionary

#Assi gn el enent object variable

#Read paraneters dictionary for the selected el enent
#set paraneter object

#Updat e paranter value. For system diagram el enents,

#Read paraneter value as string

Be careful with parameter float values in system diagram elements. Some parameters will report unexpected results. If float is needed then use:

val ue_fl oat = param val ue_fI oat
param val ue_float = 10

System Diagram Expressions List

Returns a list of equation expressions

expression_list = sys_di agram expression_|ist

Returns

#Read paraneter value as float type
#Set paraneter value as float type

expression_list: list. Each list item is a string representing each equation expression in the system diagram

System Diagram Equation Dictionary

System diagram equation objects are accessed using a dictionary using the equations_dict method as shown:



equations_dict = sys_di agram equati ons_di ct #Read equations dictionary
for egn_idx, equation in equations_dict.itens(): #Dictionary keys are indices,

print(eqn_idx, " : ', equation.expression) #Di ctionary values are equation objects
#end for
equation = equations_dict[1] #assi gn equation object
Returns

equations_dict: dictionary. Dictionary keys are indices (0 based indexing). Dictionary values are equation objects

System Diagram Add Equation

Add equation to the system diagram. The following adds the equation A = 37.85 to the currently selected system diagram:

sys_di agram add_equati on(vari abl e_name=' A", variabl e_type='Variable definition', variabl e_val ue=37.85, x_pos=-
1000, y_pos=-2200)

Parameters
variable_name: string
variable_type: string. Valid values are 'Variable definition', 'Parameter definition’, 'Display value'
Variable definition adds and equation in the form: variable_name = variable_value
Parameter definition adds and equation in the form: variable_name << variable_value. This is a pass parameter in a subcircuit
Display value adds and equation in the form: variable_name: This displays the value of an equation
variable_value: string, int or float

X_pos, y_pos: float. The x and y location for the equation

System Diagram Remove Equation

Removes an equation from the selected system diagram

equation_renoved = sys_di agram renove_equati on(expression="A = 37.85")

Parameters
expression: string. Equation to be removed is identified by its full expression
Returns

equation_removed: boolean. True if equation successfully removed

System Diagram Set Equation Object

In order to perform operations on an individual equation, first an equation object varible must be set as follows:

equations_di ct = sys_di agram equati ons_di ct #Read equations dictionary
equation = equations_dict[3] #Set equati on object

First read in the equations dictionary. Next set the equation variable using the dictionary. The keys of the dictionary are indecies corresponding to each
eqution in the system diagram.

System Diagram Equation Expression

The full equation string is termed the expression. To read the selected equation's expression use the following:

expr = equati on. expression



Returns

expression: string. Full equation string, for instance 'x = 10'

System Diagram Equation Name

Equation name can be read and set as shown:

equati on_nanme = equati on. equati on_name #Read equation name
equat i on. equati on_nanme = 'x1' #Set equation nane

System Diagram Equation Enable/Disable

Enable/Disable equation. Read the enabled state of the selected equation

equat i on. equati on_enabl ed = True #Enabl e the equation
equat i on. equati on_enabl ed = Fal se #Di sabl e the equation
enabl ed_state = equati on. equati on_enabl ed #Read the equation enabled state

System Diagram Equation Value

Equation value can be read and set as shown:

equation_val ue = equation. equation_value #Read equation val ue
equat i on. equati on_val ue = 42.52 #Set equation value (string, int, float are valid types)

System Diagram Equation Variable Type

The equaiton variable type can be Variable definition ('="), Parameter definition ('<<') or Display Value (:"). These can be read and set as shown:

vari abl e_type = equation.variable_type #Read vari abl e type
equation.variable_type = 'Paraneter definition' #Set variable type

Valid variable types:
Variable definition: This creates an equation in the form 'x = 10",
Parameter definition: This creates an equation in the for 'x << 10'. This is used for pass parameters in a subcircuit.

Display value: This creates an equation in the form 'x:". This is used for displaying the value of an equaiton

System Diagram Equation xy Postition

The x and y coordinates associated with an equation can be read and set as shown:
Xy_position = equation.xy_position #Read equation's x,y position

equat i on. set _xy_position(xy_position_tuple=(-900,-2200)) #Set equation's x,y position

Xy_position is read back as a tuple: (x position, y position). x_positon and y_position are type float. When setting the xy position, the pass parameter is also
atuple.

System Diagram Use Default Frequencies

Individual system diagrams can either use project default frequencies found under Options > Default System Options > RF Frequencies tab or frequencies
set in the individual system diagram. Reading and settin the Use Project Default Frequencies is as shown:

use_project_freqs = sys_di agram use_proj ect _frequenci es #Read Use Project Frequencies
sys_di agram set _use_proj ect _frequenci es(set _st at e=Fal se) #Set Use Project Frequencies



Reading returns a boolen (True means used project default frequencies). Setting uses a boolen pass parameter.

System Diagram Frequencies

Reading system diagram frequencies:

freq_array = sys_di agram frequencies

Returns
freq_array: numpy ndarray An array of default project frequencies in Hz

Setting system diagram frequencies

freg_ay = np.linspace(0.5, 1, 11) #nunpy conmand to create a vector
sys_di agram set _frequenci es(freq_array=freq_ay, units_str='Giz')

Parameters
freq_array: numpy ndarray An array of frequencies

units_str: string, optional. Units for the values in freq_array. Valid strings: 'Hz', 'kHz', '"MHz', 'GHz' Default is 'GHz'

Set Grid Visibility
Turns on or off the schematic grid visibility

sys_di agram set _grid_visible(visibility_bool ean)

Parmeters

visibility_boolean: Boolean

System Diagram Use Default Options

In the system diagram, the options are organized by tabs in the Options diaglog box. Within each tab are subheading for option groups. The options
corresponding to tabs is termed Option Set and the options corresponding to the groups within a tab are termed Option Sub Sets. Each Option Sub Set
can be set to either use system project default options or not. The option use project defaults for each Option Sub Set is contained in a dictionary. To read
the dictionary use the option_sets_use_project_defaults method as shown

use_proj ect_defaul ts_dict = sys_di agram option_sets_use_project_defaults

Values
use_project_defaults_dict: dictionary of dictionaries
first level dictionary: keys are the Option Set names, values are Option Sub Set objects

second level dictionary: keys are the Option Sub Set name, values are booleans (True means to use project default options for that particular
Option Sub Set)

To display the options use project defaults dictionary, use the show_option_sets_use_project_defaults method

sys_di agram show_opti on_sets_use_proj ect _defaults

The above code produces this output:



Use Project Defaults
Advanced
Advanced Options : Fal se
Measur ement Options : True
Mul ti-core Options : True
Basi c
Measur ement Options : True
Si mul ati on Bandwi dth Options : Fal se
St oppi ng Options : True
Equati ons
Options : Fal se
RF Options
Co-sinulation Options : True
Default Block Options : True
| npedance Options : Fal se
Noi se Options : True
RFI / RFB Settings
Frequency Above Fc : True
Frequency Below Fc : True
Harmoni ¢ Band : True
Maxi mum Conponents Generated : True
Maxi mum Contri buti ons Tracked : True
Maxi mum Frequency : True
Maxi mum Har noni ¢ Generated : True
M ni mum Frequency : True
M ni mum dBV/ sqrt (Hz) : True
M ni mum dBml Hz : True
RFB/ RFl Convergence : True
RFB/ RFI Measurenents : True
RFlI DC Suppression : True
dB Bel ow Arbi ent Noise : True
Subcircuit Synbol

Setting the dictionary for options use project defaults is as shown:

use_proj ect _defaul ts_dict = sys_diagram opti on_sets_use_project_defaults #Read options use project defaults
dictionary

use_project_defaults_dict['Basic'][' Stopping Options'] = True #MWodi fy dictionary entry

sys_di agram set _option_sets_use_proj ect _defaul ts(use_project_defaults_dict) #Wite options use project

defaults dictionary

First read the dictionary. Next update the dictionary with syntax use_project_defaults_dict['Option Set Name']['Option Sub Set Name'] = True | False

System Diagram Options

In the system diagram, the options are organized by tabs in the Options diaglog box. Within each tab are subheading for option groups. The options
corresponding to tabs is termed Option Set and the options corresponding to the groups within a tab are termed Option Sub Sets. To acces the options
themselves, the option sets, option sub sets and options are organized in a dictionary that is read in as shown:

sys_di agram opt _set _dict = sys_di agram option_sets

Values
sys_diagram_opt_set_dict: dictionary of dictionaries of dictionaries
first level dictionary: keys are the Option Set names, values are Option Sub Set objects
second level dictionary: keys are the Option Sub Set name, values are options
thrid level dictionary: keys are the option names, dictionary values are the option values

To display the options , use the show_option_sets method

sys_di agram show_opti ons_sets



The above command results in this output:

System Di agram Opti ons
Advanced
Advanced Options
VSS_Bl ockSi ze : 110
VSS_MaxNodeDat aAccumul ati on : 10000
VSS_AnnotationSigDigits : 6
VSS_Lowvenor yThr eshol dMB : 500
Measur emrent Options
VSS_MaxMeasBuf f er Si ze : 1000000
VSS_Nor mal i zeWavef ormsToSynbols : 0
VSS_Vavef or msXAxi sFronD : 0
VSS _AlignToDataStart : O
Mil ti-core Options
VSS RFB UseMul ti Core : 1
VSS _RFl _UseMulti Core : 1
VSS_TD Bl ock_UseMul ti Core : 1
VSS _TD TopLevel _UseMulti Core : 1
Basi c
Measur ement Options
VSS _RBW NFFT_Use : 0
VSS_RBW: 1000000.0
VSS_NFFT : 1000
VSS_VBW NAVG Use : 0
VSS_VBW: 1000000.0
VSS_NAVG : 10
VSS_PhaseThreshold : -150.0
VSS_PWR_MIR_RMS_Peak : 0
VSS_PWR SPEC_RVMS Peak : 0
Si mul ati on Bandwi dth Options
VSS_Sanpl i ngFreq : 10000000000. 0
VSS_OversanplingRate : 10
St oppi ng Options
VSS _UseSi nStopTinme : 0
VSS_SinStopTine : 0.0
Equat i ons
Options
Specd obal Equations : G obal Definitions
RF Options
Co-si mul ati on Options
VSS_Extrapol at eCoSi nFreqs : 1
Default Bl ock Options
VSS_Di rect UpConver si onGai nType : 0
VSS_Cosi n511UseRFB : 0
VSS_Cosi nB11UseRFlI : 0O
VSS_Cosi n511UseTD : 1
VSS_Nonl i near Sat ur ati onhvbdel : 1
VSS_NLAmpFilterinpl : O
VSS_Aut oRFLi near Freglnterp : 0
VSS_FMULT_Bx_Aut oCOMPATMODE : 1
RFI _AMP_MaxSel f GenDepth : 2
RFI _M XER_MaxSel f GenDepth : 2
| npedance Options
VSS_M smat chMbdeling : O
VSS_| npedance : 75.0
Noi se Options
VSS_Anbi ent Tenperature : 290.0
VSS_RF_Noi seMbdeling : 2
VSS_MeasNoi seFl oor Tenperature : 290.0
RFB_MeasTher mal Noi seFl oorUse : 0
VSS_TD _MeasSpect r unNoi seFl oorUse : 0
RFI / RFB Settings
Frequency Above Fc
RFI _UseFr eqAboveFc : 0
RFI _Fr eqAboveFc : 5000000000. 0
Frequency Bel ow Fc
RFl _UseFreqBel owc : 0O
RFI _FreqgBel owFc : 5000000000. 0



Har moni ¢ Band
RFl _UseHar noni cBand : 1
RFI _Har moni cBand : 2
Maxi mum Conponents Gener at ed
RFI _UseMaxConmponents : 0
RFI _MaxConponents : 50
Maxi mum Contri buti ons Tracked
RFI _UseMaxContri buti onsTracked : 0
RFI _MaxContri butionsTracked : 20
Maxi mum Fr equency
RFI _UseMaxFreq : 0O
RFI _MaxFreq : 10000000000. 0
Maxi mum Har noni ¢ Gener at ed
RFI _UseMaxHarnmonic : 0O
RFI _MaxHarmonic : 4
M ni mum Fr equency
RFI _UseM nFreq : 0O
RFI_MnFreq : 0.0
M ni mum dBV/ sqrt ( Hz)
RFlI _UseM nDBV_sqrtHz : 0O
RFI _M nDBV_sqrtHz : -194.0
M ni mum dBm Hz
RFI _UseM nDBm Hz : O
RFI_M nDBm Hz : -184.0
RFB/ RFI Conver gence
RFA MaxlIterations : 50
RFA_M nChangel nDB : 0. 02
RFA | terationZeroTol erance : 1le-12
RFA_MaxControl Looplterations : 1000
RFB/ RFI Measur enent s
RFB_Noi seSanpl ePoints : 3
RFI DC Suppr essi on
RFI _AnmpsSuppressbC : 1
RFI _M xer sSuppressDC : 0
dB Bel ow Ambi ent Noi se
RFI _UseDBBel owNoi se : 1
RFI _DBBel owNoi se : 10.0
Subci rcuit Synbol

Setting an option is as shown:

sys_di agram opt _set _di ct = sys_di agram option_sets #Read the option set
dictionary

sys_di agram opt _set _dict[' RF Options']['Inpedance Options']['VSS_|Inpedance'] = 75 #Modi fy an option
sys_di agram set _option_sets(sys_di agram opt _set _di ct) #Set the option set

dictionary

First read the dictionary. Next update the dictionary with syntax use_project_defaults_dict['Option Set Name']['Option Sub Set Name']['Option Name'] =
Option value. Option value type must be a float or int. Then use the set_options_sets method to update AWRDE with the new option values.

Output Equations

Output Equations List

Returns a list of the names of the Output Equation documents in the project.

Qut put Equations_l i st = Project.output_equations_|ist

Output Equations Dictionary

Returns a dictionary of output equation documement objects



Qut put Equati ons_di ct = Proj ect. out put _equations_dict

for output_eqn_name in Qutput Equati ons_dict. keys(): #Di ctionay keys are output equation docunent nanes
print (out put _eqgn_nane)
#end for
Returns

output_equations_dict: dictionary. Dictionary keys are the output equation documents names. Dictionary values are the output equation document
objects

Add Output Equation Document

Add an Output Equation document

Proj ect. add_out put _equat i ons_docunent (out put _eqn_doc_nane)

Parameters

output_eqn_doc_name: sring. Name of the Output Equation document

Remove Output Equation Document

Remove an output equation document.

Proj ect. renpve_out put _equati ons_docunent (out put _eqgn_doc_nane)

Parameters

output_eqn_doc_name: sring. Name of the Output Equation document

Output Equation

Set Output Equation Object

This section covers properties and methods associated with an individual output equation document. An output equation document object is accessed as
shown:

Qut put Equati ons_di ct = Project.out put_equations_dict #Read the output equations docunents dictionary
out put _eqn = out put _equati ons_di ct[ out put _eqn_doc_nane] #Set the output equation docunent object

Output Equation Document Name

Returns name of the selected output equation document.

Qut ut Equat i onDocNane = out put _eqn. out put _eqn_nane

Equations

Equations within an output equation document can be accessed in same manner as in circuit schematics and system diagrams. Please refer to those
sections for details.

Graphs

Graph Name List

Returns a list of all the graph names in the currently opened project.



graph_nane_| i st = Project.graph_nane_li st

Returns

graph_name_list: list. Each list item is a graph name

Graphs Dictionary

To access graph objects where each object is an individual graph, use the graphs dictionary as shown:

graphs_dict = Project.graph_dict

for graph_nane in graphs_dict.keys():
print (graph_nane)

#end for

Returns

graphs_dict: dictionary. Dictionary keys are the graph names. Dictionary values are the graph objects

Add Graph

Adding graph to the project uses a unique method call for each graph type as shown. The pass parameter is the graph name as a string type.
Proj ect.add_rect angul ar _graph(' Rect angul ar G aph Nane') #Add Rectangul ar graph
Proj ect.add_rectangul ar _real _i mag_graph(' Rectangul ar Real | nag Graph Nane') #Add Rect angul ar Real / | mag
graph
Project.add_smth_chart_graph(' Smith Chart G aph Nane') #Add Smith Chart
Proj ect. add_pol ar_graph(' Pol ar G aph Nane') #Add Pol ar graph
Proj ect. add_hi st ogr am graph(' Hi st ogram Graph Nane') #Add Hi st ogram graph
Proj ect. add_ant enna_pl ot _graph(' Antenna Pl ot G aph Nane') #Add Antenna Pl ot graph
Proj ect. add_t abul ar _graph(' Tabul ar G aph Nane') #Add Tabul ar graph
Proj ect.add_constel | ati on_graph(' Constell ati on G aph Nane') #Add Constell ation graph
Proj ect. add_3D graph(' 3D Graph Nane') #Add 3D graph

Rename Graph

Rename graph as follows

Proj ect.renane_graph(graph_nanme=' Exi sting Graph Nane', new_graph_nane=' New G aph Nane')

Parameters
graph_name: string. Name of the existing graph

new_graph_name: string. New graph name

Copy Graph

Copy graph as shown:

Proj ect. copy_graph(graph_nanme=' Exi sting Graph Nane', new_graph_name='New G aph Nane')

Parameters
graph_name: string. Name of the existing graph to be copied

new_graph_name: string. Name of the new graph

Remove Graph

Remove graph as shown:



Proj ect. renove_gr aph(graph_name=' Graph Nane')

Parameters

graph_name: string

Graph

Set Graph Object

This section covers properties and methods associated with an individual graph. A graph object is accessed through the graphs dictionary as shown:

graphs_dict = Project.graph_dict #Read di ctionary of graphs
graph = graphs_dict[' Gaph Nane'] #Set graph obj ect
Graph Name

Return name of selected graph

graph_nane = graph. graph_nane

Graph Type

Return graph type:

graph_type = graph. graph_type

Returns

graph_type: string. Valid types: 'Rectangular’, 'Rectangular-Real/Imag’, 'Smith Chart', 'Polar’, 'Histogram’, '‘Antenna Plot', ‘Tabular', 'Constellation’,
'3D Plot'

Freeze/Unfreeze Traces

Freeze and Unfreeze traces on currently selected graph

graph. freeze_traces(True) #Freeze traces
graph. freeze_traces(Fal se) #Unfreeze traces

Meaurements

Measurement Name List

Returns a list of measurment names in the selected graph

meas_nane_| i st = graph. neasurenent _nanme_| i st

Returns
meas_name_list: list Each item is a string representing the full measurment name.

For example:



["LPF:DB(|S(2,1)|)", "LPF:DB(|S(1,1)|)', 'LPF:DB(|S(1,2)])", "LPF:DB(|S(2,2)]|)"]

Measurements Dictionary

A dictionary is used to store measurement objects. The dictionary can be accessed as follows:

meas_di ct = graph. measurenent s_di ct
for meas_idx, meas in neas_dict.itens():

print(nmeas_idx,' : ', neas.neasurenent_namne)
#end for

Returns
meas_dict: dictionary. Dictionary keys are indecies. Dictionary values are the measurment objects

The above code would generate this output:

LPF: DB(| S(2,1)])
LPF: DB(| S(1,1)])
LPF:DB(| S(1,2)])
LPF: DB(| S(2,2)]|)

W N - O

Add Measurement

Adding a measurement to the selected graph:

gr aph. add_neasur enent (sour ce_doc=" LPF' , neasurenent ="' DB(| S(2,2)[)")

Parameters
source_doc: string. Name of the document (Schematic, System Diagram, EM Structure, Data File, etc.)

measurement: string.

Remove Measurement

Removeing a measurement from the selected graph

measur enent _renoved = graph. renove_neasur ement (neasur ement _nanme=' LPF: DB(| S(2,2)|)")

Parameters
measurement_name: string. Full measurement name in the form of source_doc : measurement
Returns

measurement_removed: boolean. True if measurement successfully removed.

Measurement

Set Measurement Object

This section covers properties and methods associated with an individual measurement. A measurement object is accessed through the measurements
dictionary as shown:



graphs_di ct = Project.graph_dict #Read graphs dictionary

graph = graphs_dict['LPF Frequency Response'] #Set graph object
meas_di ct = graph. measurenent s_di ct #Read nmeasurenents dictionary
neas = nmeas_di ct[O0] #Set measur ement obj ect

Measurement Name

Returns full measurement name of the selected measurement object

measur enent _name = neas. nmeasur ement _nane

Returns

measurement_name: string. Full measurement name in the form of source_doc : measurement

Measurement Source Document

Returns the name of the source document (schematic name or system diagram name) associated with the selected measurement

sour ce_docunent = meas. neasur ement _doc_sour ce

Returns

source_document: string

Enable/Disable Measurement

Read measurement enabled state

nmeas_enabl ed = neas. measur enent _enabl ed

Returns
meas_enabled: boolean. True=enabled, False=disabled

Set measurement enabled state:

Fal se #Measur enent di sabl ed
True #Measur emrent enabl ed

nmeas. measur enent _enabl ed
nmeas. measur enent _enabl ed

Parameters

meas_enabled: boolean. True=enabled, False=disabled

Modify Measurement

Change selected measurement

nmeas. nodi f y_neasur enent (neasur enent _nane)

Parmeters

measurement_name: string. The new measurement name in the form source_doc : measurement

Measurement Axis

Read which axis and whether the measurement uses the left of righ axis for the currently selected measurement



meas_axis, neas_on_left_axis = neas. measurenent _axi s

Returns
meas_axis: int. The axis number. Minimum is 1
meas_on_left_axis: boolean. True=measurement is on the left axis, False=measurement is on the right axis

In the following example, the bottom axis is meas_axis=1 and the top axis is meas_axis=2
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Set the axis number and left or right axis for the currently selected measurement:

meas. set _nmeasur ement _axi s(axi s_i ndex=2, on_| eft_axi s=True)

Parameters
axis_index: int. axis number. Minimum=1

on_left_axis: boolean. True=measurement is on the left axis, False=measurement is on the right axis

Number of Traces

Read the number of traces for the currently selected measurement. Multiple traces are the result of a swept variable simulation using the SWPVAR
element.

nunber _traces = meas. numtraces

Returns
number_traces: int. Number of traces for the selected measurement

In the following graph, the number of traces is 3:
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Read Trace Data

Trace data for the selected measurment is read back as a list of arrays using the trace_data method:

import nmatplotlib.pyplot as plt # nport matplotlib

trace_data_|list = neas.trace_data #Read |ist of trace data arrays

plt.figure()

plt.grid(True, linestyle=":")

for trace_data_ay in trace_data_list: #Extract trace data array fromlist
Xdata = trace_data_ay[:, Q] #X-axis data is colum O
Ydata = trace_data_ay[:, 1] #Y-axis data is colum 1
plt.plot(Xdata, Ydata)

#end for

pl t.show()

Returns

trace_data_list: list. Each item in the list is trace data array. For each array:
column 0: x-axis data
column 1: y-axis data. For complex data, this is the real data
column 2: y-axis data. Only for non scalar data. For complex data this is the imaginary data

The above code generates this output:
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Complex Data:

For complex data, for example data returned from a Smith Chart, see the example code below
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trace_data_list = neas.trace_data
for trace_data_ay in trace_data_list:
Xdata = trace_data_ay[:, 0]
Ydata_real = trace_data_ay[:, 1]
Ydata_i mag = trace_data_ay[:, 2]
#end for

Read SWPVAR Parameters

If a document contains a SWPVAR element, the variables associated with each SWPVAR can be read using sweep_var_labels method

sweep_var_| i st = neas. sweep_var _| abel s

#Read trace data |ist

#Extract trace data array fromlist
#X-axis data is colum O

#Y-axis real is colum 1

#Y-axis imaginary is colum 2



Returns

sweep_var_list: list. Each item in the list is a string representing the SWPVAR element VarName parameter

Example ouput:

[*L2", 'C2']

For each trace in the measurment, the SWPVAR information can be read using the sweep_var_trace_info method:

trace_info_list = nmeas.sweep_var_trace_info
itemis information of a trace
for trace_info_dict in trace_info_list:

for sweep_var_nanme, sweep_var_value in trace_info_dict.itens():

nanmes, Dictionary values are the SWVAR
print (sweep_var _nane, '
#end for
print('")
#end for

', sweep_var _val ue)

Returns
trace_info_list: list of dictionaries.

Each list item is a dictionary for each trace in the measurement

#Read |ist of dictionaries. Each |ist

#Extract the dictionary for each trace
#Di ctionary keys are the variable

#val ues

Each trace dictionary: dictionary keys are the variable names, dictionary values are the variable values

Eaxmple ouput using the above code:

L2 : 20.0
c2 : 10.0
L2 : 32.0
c2 : 10.0
L2 : 40.0
c2 : 10.0
L2 : 20.0
c : 12.0
L2 : 32.0
c : 12.0
L2 : 40.0
c2 : 12.0

This is associated with a schematic with these two SWPVAR elements:

SWPVAR SWFPVAR
ID=5WF1 ID=3WF2
VarMame="L2" arhame="C2"
Values=[20 32 40} Vakees={10, 12}
X « « XEm ) « « Emn
T | T
L2=33 c2=10

Axes



AXxis Name List

Returns a list of the axis names for the currently selected graph:

axes_nane_l i st = graph. axes_nane_|i st

Returns
axes_name_list: list. Each list item is the name of the axis

Example output

['X1', 'Leftl, 'Rightl, 'Left2', 'Right2']

Axis Dictionary

Each axis is stored as an object in a dictionary. The axes dictionary can be read with axes_dict method:

axes_dict = graph. axes_di ct

Returns

axes_dict: dictionary. Dictionary keys are the axis names. Dictionary values are axis objects

AXIS

Set Axis Object

This section covers properties and methods associated with an individual axis for the selected graph. An axis object is accessed through the axes

dictionary as shown:

graphs_dict = Project.graph_dict

graph = graphs_dict['LPF Frequency Response']
axes_dict = graph. axes_dict

axis = axes_dict[' X1']

#Read graphs dictionary
#Set graph obj ect

#Read axes dictionary
#set axi s object

Valid keys for axes_dict: 'X1', 'Leftl’, 'Rightl’' For multiple axes in a graph then ‘Left2', 'Right2', etc. are valid

Axis Name

Read name of the selected axis

axi s_nanme = axis.axis_name

Auto Scale

Read auto scale setting of the selected axis

auto_scal e = axis.axis_auto_scale

Set auto scale of the selected axis

axi s.axi s_auto_scal e = Fal se #aut o scal e di sabl ed
axis.axis_auto_scale = True #aut o scal e enabl ed

Min Scale



Read minimum scale value of the selected axis

m n_scal e = axi s.axis_m ni nrumscal e

Set minimum scale value of the selected axis

axi s.axi s_m ninumscale = 20 #Paranmeter type: int or float

Max Scale

Read maximum scale value of the selected axis

max_scal e = axi s. axi s_maxi num scal e

Set maximum scale value of the selected axis

axi s. axi s_maxi mum scal e = 900 #Parameter type: int or float

Grid Step

Read grid step value of the selected axis. This corresponds to the "Divisions > Step" parameter in the Graph Options

grid_step = axis.axis_grid_step

Set grid step value of the selected axis

axis.axis_grid_step = 50 #Parameter type: int or float

Markers

Marker Name List

Returns a list of the marker names of all the markers in the selected graph

mar ker _nane_| i st = graph. marker_nane_| i st

Returns
marker_name_list: list. Each list item is the name of the marker

Example output:

['me, ]

Marker Dictionary

Marker objects are stored in a dictionary. To access the dictionary, use the markers_dict method:

mar ker _dict = graph. narkers_dict

for marker_index, marker in marker_dict.items():
print(marker_index, ' : ', marker.nmarker_nane)

#end for



Returns
maker_dict: dictionary. Dictionary keys are indices. Dictionary values are marker objects

The above code produces this output:

0 : n
1 ml
Add Marker

Add marker to measurement in the selected graph

graph. add_mar ker (neasur enment =' LPF: DB(| S(2,1)|)', sweep_val ue=500e6, trace_i ndex=0)

Parameters
measurement: string. Full measurement name in the form: source_doc : measurement
sweep_value: float, int. The x-axis value for the marker placement. Must be in base units

trace_index: int,optional. For multiple traces due to SWPVAR in document, sets the trace index in which to place the marker. Default = 0

Remove Marker

Remove an individual marker

mar ker _renoved = graph. renmove_nar ker (mar ker _nane=' n8')

Parameters
marker_name: string

Remove all markers from the graph

graph.renove_al | _markers

Marker

Set Marker Object

This section covers properties and methods associated with an individual marker for the selected graph. An axis object is accessed through the markers
dictionary as shown:

graphs_dict = Project.graph_dict #Read graphs dictionary
graph = graphs_dict['LPF Frequency Response'] #Set graph obj ect

mar ker _di ct = graph. narkers_dict #Read markers dictionary
mar ker = mar ker _di ct[ 0] #Set mar ker obj ect

marker_dict keys are indices.

Marker Name

Name of the selected marker

mar ker _nanme = marker. mar ker _nane



Returns

marker_name: string. Name of the selected marker

Marker Measurement

Measurement name associated with the selected marker

mar ker _neasur ement = mar ker . mar ker _neasur enent

Returns

marker_measurement: string. Measurement in the form: source_doc : measurement

Marker Sweep Value

Read the x-axis value of the marker

mar ker _sweep_val ue = mar ker . mar ker _sweep_val ue

Returns
marker_sweep_value: float. x-axis value of the marker in base units

Set the x-axis value of the marker

mar ker . mar ker _sweep_val ue = 500e6

Parameters

sweep_value: float,int. x-axis value of the marker in base units

Marker to Max

Set marker to maximum y-axis value

mar ker . mar ker _t o_max

Marker to Min

Set marker to mimimum y-axis value

mar ker. marker_to_mn

Marker Trace Index

Read the trace index of the selected marker.

trace_i ndex = marker.trace_i ndex
Set the trace index of the selected marker

marker.trace_index = 1 #Par anet er nust be integer. Zero based

Read Marker Value

Read marker data text



mar ker _data_text = marker. marker_data_t ext

For the following marker, the output is as shown:

0 LPF Swpvar —DB(IS(2,1)])
AN LPF Swpvar
20 m1:
629.43 MHz
-24.87 dB
L2=32
c2=10
-40
-60
-80
10 210 410 610 810 1000
Frequency (MHz)
629.43 Mz
-24.87 dB
L2 = 32
2 =10

Read marker x and y data:

mar ker _dat a_val ue_x = marker. mar ker _dat a_val ue_x
print (marker_dat a_val ue_x)

mar ker _dat a_val ue_yl = marker. marker_data_val ue_y1
print(marker_data_val ue_y1l)

mar ker _dat a_val ue_y2 = marker. nmarker _dat a_val ue_y2 #Does not apply to scalar data
print(marker_data_val ue_y2)

For the following graph, the output of the above code is as shown:
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Data Files

Data File Names List

Returns a list of all the data files names in the currently opened project.

data_file_names_list = Project.data_file_nanes_|ist

Returns

data_file_name_list: list. Each list item is a data file name

Data Files Dictionary

To access data file objects where each object is an individual data file, use the data files dictionary as shown:

data_files_dict = Project.data_files_dict #Read data files dictionary
for data_file_name in data_files_dict.keys(): #Di ctionay keys are data file nanes
print(data_file_nane)
#end for
Returns

data files_dict: dictionary. Dictionary keys are the data file names. Dictionary values are the data file objects



Add Data File

Adding a data file to the project uses a unique method call for each data file type as shown. The pass parameter is the data file name as a string type.

Project.add_dc_iv_file('DC-1V File Nane') #Add DC-1V File

Proj ect.add_dscr_file('DSCR File Nane') #Add DSCR File
Project.add_gndif_file(' GVDIF File Nane') #Add Generalized MDIF File
Proj ect.add_gndi f _nport_file(' GVDOF N-Port Name') #Add Generalized N-Port File
Project.add_ndif_file(' MDD F Nane') #Add MDIF File

Proj ect.add_raw port_paraneters_file(' Raw Port Paraneter Name') #Add Raw Port Parameters File
Project.add_text _file(' Text Nane') #Add Text File

Proj ect. add_t ouchstone_fil e(' Touchstone Nane') #Add Touchstone File

Remove Data File

Remove a data file as shown:

Proj ect.renove_data_file(data_file_name="Data File Nane')

Parameters

data_file_name: string

Rename Data File

Rename data file as follows

Proj ect.renane_data_file(data_file_name='"Existing Data File Name', new data_file_nane="New Data File Nane')

Parameters
dtata_name: string. Name of the existing data file

new_data_file_name: string. New data file name

Copy Data File

Copy data file as shown

Proj ect.copy_data_file(data_file_nane="Existing Data File Nane', new data_file_nane="New Data File Nane')

Parameters
data_file_name: string. Name of the existing data file to be copied

new_data_file_name: string. Name of the data_file

Import Data File

Imports a data file into the project from a file in a directory

Project.inport_data_file(data_file_name="inported file', file_path="Full path nanme', data file_type='Text File")

Parameters
data_file_name: string. Name of the data file as it will appear in the project
file_path: string. Full data file path

data_file_type: string. Valid values:



'DC-IV File', 'DSCR File', 'Generalized MDIF Data File', 'Generalized MDIF N-Port File', 'MDIF File', 'Raw Port Parameters File', 'Text File',
‘Touchstone File'

Data File

Set Data File Object

This section covers properties and methods associated with an individual data file. A data file object is accessed through the data files dictionary as shown:

data_files_dict = Project.data_files_dict #Read dictionary of data files
data_file = data_files_dict['Data File Nane'] #Set the data file object

Data File Name

Return name of selected data file

data_file_name = data_file.data_file_nane

Data File Type

Returns the data file type

data_file_type = data_file.data_file_type

Returns
data_file_type: string. Valid values

'DC-IV File', 'DSCR File', 'Generalized MDIF Data File', 'Generalized MDIF N-Port File', 'MDIF File', 'Raw Port Parameters File', 'Text File',
"Touchstone File'

Export Data File

Export selected data file.

data_file.export_data_file(file_path="Full path nane')

Parameters

file_path: string. Full data file path

Global Definitions

Global Definitions Documents List

Returns a list of all the Global Definitions Documents in the project.

gl obal _def _list = Project.global _definitions_Iist

Returns

global_definitions_list: list. Each item is the name of a global definitions document

Global Definitions Documents Dictionary



To access global defintions document objects where each object is an individual global definition document, use the global definitions document dictionary
as shown:

gl obal _def _dict = Project. gl obal _definitions_dict

for gl obal _def _name in gl obal _def_dict.keys(): #Di ctionay keys are global definition document nanes
print (gl obal _def _nane)
#end for
Returns

global_definitions_dict: dictionary. Dictionary keys are the global definitions documents names. Dictionary values are the global definition document
objects

Add Global Definitions Document

Add a global definitions document to the project.

Proj ect. add_gl obal _definiti ons_docunent (gl obal _def _doc_nane)

Parameters

global_def_doc_name: string

Remove Global Definitions Document

Remove a global definitions document from the project

Proj ect.renove_gl obal _definiti ons_docunent (gl obal _def _doc_nan®)

Parameters

global_def_doc_name: string

Global Definitions Document

Set Global Definitions Document Object

This section covers properties and methods associated with an individual global definitions document. A global definitions document object is accessed as
shown:

gl obal _def _dict = Project. gl obal _definitions_dict #Read the gl obal definitions docunents dictionary
gl obal _def = gl obal _def_dict['d obal Definitions'] #Set the gl obal defintions docunent object

Elements and Equations

Elements and Equations in a global definitions document can be accessed in the same manner as in circuit schematics and system diagrams. Please refer
to those sections for details.

Optimization

Optimization Variables Dictionary

Read a dictionary of all variables that are configured for optimization

opt _var _dict = Project.optimzation_variables_dict

Returns



optimization_variables_dict: dictionary
Keys: Index
Values: Dictionary of fields:

Document Name

Document Type: Schematic, System Diagram, Global Definition

Element Type: Element or Equation
Element Name

Variable Name

Nominal Value

Constrained: True or False

Lower Constraint

Upper Constraint

Step Size

Optimization Print Variables

Print the dictionary of variables that are configured for optimization

opt _var _dict = Project.optinization_variables_dict

Pr oj

ect.print_optimzation_variabl es(opt_var_dict)

Example output:

Opt i

m zation Variable Index = 0

Document Nanme = LPF

Docurment Type = Circuit Schematic

El enent Type = El enent

El enent Nane : Paraneter Name = CAP.Cl : C
Constrai ned = Fal se

Nomi nal Val ue = 5.5999999999999996e- 12
Lower Constraint = 0.0

Upper Constraint = 0.0

Step Size = 0.0

imzation Variable Index = 1

Document Nanme = LPF

Docurment Type = Circuit Schematic

El enent Type = El enent

El emrent Nane : Paraneter Name = CAP.C2 : C
Constrai ned = Fal se

Nomi nal Val ue = 4.8e-12

Lower Constraint = 0.0

Upper Constraint = 0.0

Step Size = 0.0

Optimization Type List

Read list of all the optimization types available

opt _type_list = Project.optimzation_type_list

Returns

#Read the dictionary of optimzation variables
#Print the dictionary of optimzation variables

#Read list of all the optim zation types avail able

optimization_type_list: list. Items are the names of the optimization types.



Optimization Type

Read/set the optimization type

opt _type_list = Project.optimzation_type_dict #Read the list of optimzation types
optim zation_type_nane = opt_type_list[O0] #Assi gn the optim zation type nane
Project.optimzation_type = optim zation_type_nane #Set the optimzation type.

optim zation_type = Project.optim zation_type #Read the optim zation type.

Optimization Type Properties

For the optimization types that have unique properties, the properties can be read in as a dictionary

opt _properties_dict = Project.optimnzation_type_properties

Returns

optimization_type_properties: dictionary. Keys are the property names and dictionary values are the property values

Read/Set example

#Read the properties nanes and val ues

for prop_nane, prop_value in opt_properties_dict.itens():
print(prop_nane, prop_val ue)

#end for

#Set a property val ue

opt _properties_dict['Converge Tol erance'] = 0.002 #Update the dictionary with the new val ue
Proj ect.optim zati on_update_type_properties() #Apply the property changes to the project

Optimization Maximum Iterations

Read/set the optimizer maximum iterations

Proj ect.optimzation_nmax_iterations = 100 #Set the optim zer maxi numiterations
max_iterations = Project.optimzation_nmax_iterations #Read the optim zer maxi numiterations

Optimization Show All Iterations

Enable/Disable the optimizer Show all iterations option

Project.optimzation_show all_iterations = True| Fal se #Set enabl ed state
enabl ed_state = Project.optimzation_show all_iterations #Read enbabl ed state

Optmization Stop At Minimum Error

Enable/Disable the optimizer Stop at minimum error option

Proj ect.optimzation_stop_at_minimumerror = True| Fal se #Set enabl ed state
enabl ed_state = Project.optimzation_stop_at_m ni mumerror #Read enbabl ed state

Optimization Stop On Simulation Error

Enable/Disable the optimizer Stop on simulation errors option



Project.optimzation_stop_on_sinulation_error =

True| Fal se #Set enabl ed state

enabl ed_state = Project.optimzation_stop_on_sinulation_error #Read enbabl ed state

Optimization Cancel On Stop Request

Enable/Disable the optimizer Cancel current iteration on stop request option

Proj ect.optim zati on_cancel _on_stop_request = True| Fal se #Set enabled state
enabl ed_state = Project.optimzation_cancel _on_stop_request #Read enbabl ed state

Optimization Log To File

Enable/Disable the optimizer Log to file option

Project.optimzation_log_to_file = True| Fal se
enabl ed_state = Project.optimzation_log to file

Optimization Read Best Cost

Read the best optimization cost

cost = Project.optimnm zation_best_cost

Optimization Read Current Cost

Read the current optimization cost

cost = Project.optinization_cost

Optimzation Start/Stop

#Set enabl ed state
#Read enbabl ed state

Start and Stop the optimization. Read the current state of the optimizer running.

Proj ect.optim zation_start = True #Start the optim zation
Proj ect.optimzation_start = Fal se #Stop the optim zation
start_state = Project.optimzation_start #Read the current state of the optimzer

Optimization Round Variables

Round the optimization variable values.

Proj ect.optim zation_round(numsignificant_digits)

Parameters

num_significant_digits: int.

Parameter/Equation Optimization Settings

Element parameters and equations can both be configured for optimization setting highlighted here:

runni ng as bool ean
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Elements and Equations can originate from circuit schematics, system diagrams and global equations (EM schematics will be supported in the future).

Refer to those sections for establishing object variables for parameters or equations. For instance if the elements and equations are contained in a Global
Definitions document, the procedure is:

gl obal _def _di ct = Project.global _definitions_dict
gl obal _def = gl obal _def_dict['d obal Definitions']
el emdict = gl obal _def. el ements_dict

docunent

elem = el emdict[' MSUB. Msub' ]

param di ct = el em paraneters_dict

param = paramdi ct[' Rho']

#Cet dictionary of G obal Definitions Docunents
#Assi gn gl obal definition docunment object variable
#Cet dictionary of elenments in the global definitions

#Assi gn el enent object variable

#Get parameter dictionary for the selected el enent
#Assi gn param obj ect variable

equations_di ct = gl obal _def. equations_di ct
documnent

equation = equations_dict[O0]

#Cet dictionary of equations in the global definitions

#Assi gn equation object variable
A similar proceedure is also used for circuit schematics and system diagrams

Parameter/Equation Optimization Enable/Disable

Enable or disable the parameter or equation for opitimization

param optini ze_enabl ed = True| Fal se

#Set optim zation enabled or disabled for paraneters
enabl ed_state = param opti nmi ze_enabl ed

#Read the optim zation enabled state for paraneters

equation. optim ze_enabl ed = True| Fal se

#Set optim zation enabled or disabled for equations
enabl ed_state = equation. optim ze_enabl ed

#Read the optim zati on enabl ed state for equations

Paramter/Equation Optimization Constraint Enable/Disable

Enable or disable the parameter or equation Constrain state

param constrain = True| Fal se

#Set constrain state enabled or disabled for paraneters
enabl ed_state = param constrain

#Read the constrain enabled state for paraneters

equation.constrain = True| Fal se

#Set constrain state enabl ed or disabled for equations
enabl ed_state = equation.constrain

#Read the constrain enabled state for equations

Parameter/Equation Optimization Lower/Upper Constraint



param | ower _constraint = 0.7 #Set |ower contraint value for paraneters

param upper _constraint = 1.3 #Set upper contraint value for paraneters

| ower _constraint = param | ower _constraint #Read | ower contraint value for paraneters
upper _constrai nt = param upper_constrai nt #Read upper contraint value for paraneters
equation. | ower_constraint = 0.7 #Set | ower contraint value for equations
equat i on. upper_constraint = 1.3 #Set upper contraint value for equations
| ower _constrai nt = equation.|ower_constraint #Read | ower contraint value for equations
upper _constrai nt = equati on. upper_constrai nt #Read upper contraint value for equations

Parameter/Equation Optimization Constraint Step Size

param step_size = 0.1 #Set step size contraint for paraneters
step_size = param step_si ze #Read step size contraint for paraneters
equation.step_size = 0.1 #Set step size contraint for equations
step_size = equation.step_size #Read step size contraint for equations

Optimization Goals

Optimization Goals Dictionary

Read a dictionary of optimization goals

opt _goal s_dict = Project.optimzation_goals_dict

Returns

optimization_goals_dict: dictionary. Keys are index values, dictionary values are goal objects

Add Optimization Goal

Add an optimization goal

Proj ect.add_optim zati on_goal (measur ement _nanme, goal _type, goal _xrange, goal _yrange, goal _weight, goal | _factor)

Parameters

measurement_name: string. Name of an active measurement in one of the graphs in the project. A list of active measurement can be read using the
Project.get_all_active_measuments command below

goal_type: string. >','<', or '='

goal_xrange: tuple (xStart, xStop) Values are in base units
goal_yrange: tuple (yStart, yStop)

goal_weight: float. The weight parameter for the goal

goal_|_factor: float: the L Factor parameter for the goal

active_neas_list = Project.get_all_active_neasurenents #Get list of all the active neasurnent nanes

Remove Optimization Goal

Remove an optimization goal from the project



Proj ect.renove_optim zati on_goal (optim zati on_goal _nane)

Parameters

optimization_goal_name: string. Full name of the goal (see below for obtaining the goal name)

Set Optimization Goal Object

Reading/Setting optimization goal parameters requires that an individual goal object variable is established.

opt _goal s_dict = Project.optimzation_goals_dict #Read dictionary of optimzation goals in the project
goal = opt_goal s_dict[0] #Assi gn optim zation goal object variable

Optimization Goal Name

Read the

goal _nane = goal . goal _nane #Read goal name as a string

Optimization Goal Measurement Name

Returns the measurement name associated with the selected goal.

measur enent _name = goal . goal _measur enent _nanme

Optimization Goal Source Docuement Name

Returns the souce document name associated with the selected goal.

sour ce_doc_nanme = goal . goal _source_docunent

Optimization Goal Type

Read the goal type

goal _type = goal . goal _type #Read goal type as a string. Values are: '<', ">, or '=

Note: goal type cannot be set by the API. To change type, the goal must be removed and then added with the correct goal type

Optimization Goal Enable/Disable

goal . goal _enabl ed = True| Fal se #Set the goal enabled state
enabl ed_st age = goal . goal _enabl es #Read the goal enabled state

Optimization Goal X Range

Read/set the goal X Range



goal . goal _xrange = (xStart, xStop) #Set the goal X Range. Values are in base units.
tuple (xStart, xStop)
gaol _xrange = goal . goal _xrange #Read the gaol X Range. Values are in base units.
tuple (xStart, xStop)

Optimization Goal Y Range

Read/set the goal Y Range

goal . goal _yrange = (yStart, yStop) #Set the goal Y Range. Values are in base units.
tuple (yStart, yStop)
gaol _yrange = goal . goal _yrange #Read the gaol Y Range. Values are in base units.
tuple (yStart, yStop)

Note: by setting yStart, yStop to different values, the goal slope indicator will be checked

Optimization Goal Weight

Read/set the gaol weigth

goal . goal _wei ght = 3 #Set the goal weight
goal _wei ght = goal . goal _wei ght #Read the goal weight

Optimization Goal L Factor

Read/Set the goal L Factor

goal . goal _| _factor = 3 #Set the goal L Factor
goal _| _factor = goal.goal _| _factor #Read the goal L Factor

Optimization Goal Cost

Read the cost for the selected goal. Cost is computed after an optimization

cost = goal . goal _cost

Optimization Log File Parser

Functions that read and parse the JSON fomatted optimization log file.

Optimization Log File Selection

Calls Windows File Browser set to the project logs file. User selects desired log file (.json file name extension)

Dir_n_File = Project.optimzation_log_file_select

Returns

Dir_n_File: string. Full path and file name of the selected optimization log file

Optimization Log File Extract

Returns JSON formated text file for the selected optimization log file name

Par amet er passed as a

Paraneter read as a

Par anet er passed as a

Paraneter read as a



Opt LogFile = Project.optimzation_extract_log_file(Dir_n_File)

Parameters

Dir_n_File: string. Full path and file name of the selected optimization log file. Must have .json extension

Returns

OptLogFile: Text File

Optimization Log File Parameters

Returns dictionary of parameters from the optimization log file

Opt Param dict = Project.optimzation_log_file_parans_dict(OptLogFile)

dictionary

#

for paramnane, paramval in OptParamdict.itens():
if param.nanme == 'Properties':

print(' Properties')
for prop_nane, prop_val in paramuval.items():

print(’ ', prop_name+' : ', prop_val)
#end for
el se:
print(paramnanme+' : ', paramval)
#end if
#end for
Parameters

OptLogFile: Text File. JSON fomatted optimization log file
Returns

OptParam_dict: dictionary

#Read optimization log file paraneters

#Print dictionary

Keys: Optimization Type, MaxIterations, Numlterations, Properties, Stop at min error, Stop on simulation error, Cancel on stop

request, Show all iterations

Example output

Opti m zation Type: Random
Max| t erati ons: 100
Nuri t erati ons: 100

Properties
Nunber of Parallel Jobs: 1.0
Variation Factor: 0.2
Stop at min error: Fal se
Stop on sinulation error: True
Cancel on stop request: True
Show all iterations: Fal se

Optimization Log File Goals

Returns dictionary of optiization goals as read from the optimization log file.



Opt Goal _dict = Project.optimzation_|log_file_goals_dict(OptLogFile) #Read optimization log file goals
dictionary

#
for goal _nane, goal _dict in OptGoal _dict.itenms(): #Print dictionary
print(goal _nane)
for goal _val _nane, goal _val in goal _dict.itens():
print(' ', goal _val _nane+': ', goal_val)
#end for
#end for
Parameters
OptLogFile: Text File. JSON fomatted optimization log file
Returns

OptGoal_dict: dctionary
Keys: Type, Meas, Enabled, Weight, L, Xstart, Ystart, Xstop, Ystop, Tag

Example output:

Coal 1
Type: gt
Meas: Lunped_El i ptic_LPF: DB(]|S(2,1)])
Enabl ed: Fal se
Wi ght : 2.0
L: 2.0
Xstart: 1000000000. 0
Ystart: -0.5
Xst op: 2000000000. 0
Yst op: -2.5
Tag:
Goal 2
Type: It
Meas: Lunped_El l'iptic_LPF: DB(|S(1,1)])
Enabl ed: Fal se
Wi ght : 1.0
L: 2.0
Xstart: 200000000. 0
Ystart: -18.0
Xst op: 2000000000. 0
Yst op: -18.0
Tag:

Optimization Log File Variables

Returns dictionary of otimization variables from the optimizaation log file.

Opt Vari abl es_dict = Project.optimzation_log file_opt_variabl es_dict(OptLogFile)
for var_nane, var_val _dict in OptVariables_dict.itens():
print (var_nane)
for var_val _nane, var_val in var_val _dict.itens():
print(’ ',var_val _name+': ', var_val)
#end for
#end for

Parameters

OptLogFile: Text File. JSON fomatted optimization log file
Returns

OptVariables_dict: dictionary

Keys: Variable Name



Values: Dictionary of values
Keys: Initial Value, Min Constrain Value, Max Constrain Value, Step Size, Final Value

Example Output

@i stributed_Elliptic_LPR\\C2_Ro
Initial Value: 299.0
M n Constrain Val ue: 100.0
Max Constrain Val ue: 300.0
Step Size: 0.0
Fi nal Val ue: 299.0

@i stributed_Elliptic_LPR\\C2_Theta
Initial Value: 119.0
M n Constrain Val ue: 30.0
Max Constrain Val ue: 120.0
Step Size: 0.0
Fi nal Val ue: 120.0

Optimization Log File Cost

Returns array of optimization costs for each iteration. Read from the optization log file.

Cost _ay = Project.optimzation_|log_file_cost_array(OptLogFile)

Parameters
OptLogFile: Text File. JSON fomatted optimization log file

Returns

Cost_ay: array of floats. Optimization cost for each optimization iteration

Yield Analysis

Yield Variables Dictionary

Read a dictionary of all variables that are configured to use statistics.

yield_var_dict = Project.yield_variables_dict

Returns

yield_variables_dict : Dictionary

Keys: Index

Values: Dictionary of fields
Document Name
Document Type: Schematic, System Diagram, EM Structure, Global Definition
Element Type: Element or Equation
Element Name
Variable Name
Optimize Yield : Boolean
Tolerance in Pct : Boolean
Statistical Variation : float

Statistical Variation 2 : float



Distribution : string (Uniform, Normal, Log-Normal, Discrete, Normal Minus Tol, Normal Clipped)

Print Yield Variables Dictionary

Print the yield variables dictionary

yield_var_dict = Project.yield_variables_dict #Cet yield variables dictionary
Project.print_yield_variables(yield_var_dict) #Print yield variables dictionary

Yield Analysis Type List

Read list of all Yield Analysis types

yield_type_list = Project.yield_type_list #Read list of all the yield analysis types available

Yield Analysis Type

Read/set the yield analysis type
yield_type_list = Project.yield_type_dict #Read the list of optimization types
yield_type_nanme = yield_type_list[0] #Assign the yield type name
Project.yield_type = yield_type_nane #Set the yield analysis type.
yield_type = Project.yield_type #Read the yield anal ysis type.

Yield Analysis Type Properties

For the yiled analysis types that have unique properties, the properties can be read in as a dictionary

yield_properties_dict = Project.yield_type_properties

Returns
yield_type_properties: dictionary. Keys are the property names and dictionary values are the property values

Read/set example

#Read the properties nanes and val ues

for prop_nane, prop_value in yield_properties_dict.itens():
print(prop_nanme, prop_val ue)

#end for

#Set a property val ue

yiel d_properties_dict['Danpening (0.5 - 1.0)'] = 0.6 #Update the dictionary with the new val ue
Proj ect.yiel d_update_type_properties() #Apply the property changes to the project

Yield Analysis Maximum Iterations

Read/set the optimizer maximum iterations

Project.yield_max_iterations = 100 #Set the yield analysis naxi mumiterations
max_iterations = Project.yield_nmax_iterations #Read the yield analysis maxi numiterations

Yield Analysis Start/Stop

Start and Stop the optimization. Read the current state of the optimizer running.



Project.yield_anal ysis_start = True #Start the yield analysis
Project.yield_anal ysis_start = Fal se #Stop the yield anal ysis
start_state = Project.yield_analysis_start #Read the current state of the yield analysis running as bool ean

Yield Goals

Yield Goals Dictionary

Read a dictionary of yield goals

opt _goal s_dict = Project.yield_goal s_dict

Returns

yield_goals_dict: dictionary. Keys are index values, dictionary values are goal objects

Add Yield Goal

Add a yield goal

Proj ect. add_yi el d_goal (neasur enent _name, goal _type, goal _xrange, goal _yrange)

Parameters

measurement_name: string. Name of an active measurement in one of the graphs in the project. A list of active measurement can be read using the
Project.get_all_active_measuments command below

goal_type: string. >','<', or '='
goal_xrange: tuple (xStart, xStop) Values are in base units

goal_yrange: tuple (yStart, yStop)

active_neas_list = Project.get_all_active_neasurenents #GCGet list of all the active nmeasurnment names

Remove Yield Goal

Remove a yield goal from the project

Proj ect.renove_yi el d_goal (yi el d_goal _nane)

Parameters

yield_goal_name: string. Full name of the goal (see below for obtaining the goal name)

Set Yield Goal Object

Reading/Setting yield goal parameters requires that an individual goal object variable is established.

opt _goal s_dict = Project.yield_goals_dict #Read dictionary of optimzation goals in the project
goal = opt_goal s_dict[0] #Assi gn optim zation goal object variable

Yield Goal Name

Read the



goal _nane = goal . goal _nane #Read goal name as a string

Yield Goal Measurement Name

Returns the measurement name associated with the selected goal.

measur enent _name = goal . goal _measur enment _nanme

Yield Goal Source Docuement Name

Returns the souce document name associated with the selected goal.

sour ce_doc_nanme = goal . goal _source_docunent

Yield Goal Type

Read the goal type

goal _type = goal .goal _type #Read goal type as a string. Values are: '<', '">', or

Note: goal type cannot be set by the API. To change type, the goal must be removed and then added with the correct goal type

Yield Goal Enable/Disable

goal . goal _enabl ed = True| Fal se #Set the goal enabled state
enabl ed_stage = goal . goal _enabl es #Read the goal enabled state

Yield Goal X Range

Read/set the goal X Range

goal . goal _xrange = (xStart, xStop) #Set the goal X Range. Values are in base units. Paranmeter passed as a
tuple (xStart, xStop)
gaol _xrange = goal . goal _xrange #Read the gaol X Range. Values are in base units. Paraneter read as a

tuple (xStart, xStop)

Yield Goal Y Range

Read/set the goal Y Range

goal . goal _yrange = (yStart, yStop) #Set the goal Y Range. Values are in base units. Paraneter passed as a
tuple (yStart, yStop)
gaol _yrange = goal . goal _yrange #Read the gaol Y Range. Values are in base units. Paraneter read as a

tuple (yStart, yStop)

Note: by setting yStart, yStop to different values, the goal slope indicator will be checked

Yield Goal Cost

Read the cost for the selected goal. Cost is computed after an optimization



cost = goal . goal _cost

Yield Parameter/Equation Settings

Element parameters and equations can both be configured for yield analysis setttings highlighted here:
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Elements and Equations can originate from circuit schematics, system diagrams and global equations (EM schematics will be supported in the future).
Refer to those sections for establishing object variables for parameters or equations. For instance if the elements and equations are contained in a Global
Definitions document, the procedure is:

gl obal _def _dict = Project.global _definitions_dict #Get dictionary of G obal Definitions Docunents

gl obal _def = gl obal _def _dict['d obal Definitions'] #Assi gn gl obal definition document object variable

el emdict = gl obal _def. el ements_dict #Cet dictionary of elenents in the global definitions
docunent

elem = el emdict[' MSUB. Msub' ] #Assi gn el enent obj ect variable

param dict = el em paraneters_dict #Get parameter dictionary for the selected el enent
param = paramdi ct[' Rho'] #Assi gn param obj ect variable

equations_di ct = gl obal _def. equations_di ct #Cet dictionary of equations in the global definitions
docunent

equation = equations_dict[O0] #Assi gn equation object variable

A similar proceedure is also used for circuit schematics and system diagrams

Yield Parameter/Equation Use Statistics

Enable or Disable the parameter or equaiton for yield analysis



param use_statistics = True| Fal se #Set enabl ed state for use statistics for el ement paraneters

UseStatistics = paramuse_statistics #Read use statistics enabled state
equation.use_statistics = True| Fal se #Set enabled state for use statistics for equations
UseStatistics = equation.use_statistics #Read use statistics enabled state

Yield Parameter/Equation Yield Optimization

Enable or Disable the parameter or equaiton for yield optimization

paramyiel d_optimze = True| Fal se #Set enabled state for yield optimzation
Yi el dOptim ze = paramyiel d_optim ze #Read yield optim zation state
equation.yield_optimnze = True| Fal se #Set enabled state for yield optimzation
Yi el dOpti mi ze = equation.yield_optinze #Read yield optinzation state

Yield Parameter/Equation Yield Distribution

Set and read the Yield Distribution

paramyiel d_distribution = yield_distribution_str
yield_distribution_str = paramyield_distribution

equation.yield_distribution = yield_distribution_str
yield_distribution_str = equation.yield_distribution

Valid yield_distribution_str:

#Set distribution for elenent paraneters
#Read distribution enabled state

#Set distribution for equations
#Read distribution enabled state

'Uniform’, 'Normal', 'Log-Normal', Discrete’, 'Normal Minus Tol', 'Normal Clipped'

Yield Parameter/Equation Yield Tolerance in Percent

Read and set the Tolerance In Percent enabled state

paramyiel d_tol _in_percent = True| Fal se
par anet ers
Tol erancel nPercent = paramyield_tol _in_percent

equation.yield_tol _in_percent = True| Fal se
Tol erancel nPercent = equation.yield_tol _in_percent

Yield Parameter/Equation Statistical Variation

#Set enabled state for tolerance in percent for el enent
#Read tol erance in percent enabled state

#Set enabl ed state for tolerance in percent for equations
#Read tol erance in percent enabled state



paramyiel d_statistical _variation = statistical_variation_val
par aneters

Statistical Variation = paramyield_statistical _variation
paramyiel d_statistical _variation_2 = statistical_variation_val
el enent paraneters

Statistical Variation2 = paramyield_statistical _variation_2

equation.yield_statistical __variation = statistical_variation_val
equati ons

Statistical Variation = equation.yield_statistical_variation
equation.yield_statistical _variation_2 = statistical _variation_val
equati ons

Statistical Variation2 = equation.yield_statistical_variation_2

statistical_variation_val is an integer or float

#Set statistical variation value for el enent

#Read statistical variation vlaue
#Set 2nd statistical variation value for

#Read 2nd statistical variation vlaue

#Set statistical variation value for

#Read statistical variation vlaue
#Set 2nd statistical variation value for

#Read 2nd statistical variation vlaue
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