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Preface

This manual describes custom layout SKILL functions for layout editor, parameterized cells,
compactor, structure compiler, placement and routing translation, Virtuoso XL, and Virtuoso
constraint manager.

This manual assumes that you understand the SKILL programming language.

This preface discusses the following topics:

m  Related Documents on page 23

m  Typographic and Syntax Conventions on page 24

m  Single Characters Used with Data Types on page 25

Related Documents

The Cadence® SKILL functions defined in this manual are often used with other Cadence
products.

The following manuals give you more information about SKILL functions.

m  To learn about using Relative Object Design (ROD) functions to create pcells, refer to
Relative Object Design User Guide.

m To learn SKILL language basics, refer to the SKILL Language Reference and the
SKILL Language User Guide.

m  To learn about online help interface or the graphics editor, refer to the Design
Framework Il SKILL Reference Manual.

m  To learn about the SKILL Development toolbox, refer to SKILL Development Help.

This manual contains a chapter each about SKILL functions for the following applications:
= Virtuoso® layout editor

For more information about Virtuoso layout editor, read the Virtuoso Layout Editor
User Guide.

m  Virtuoso parameterized cells
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For more information about Virtuoso parameterized cells, see the Virtuoso
Parameterized Cell Reference.

Virtuoso compactor

For more information about the Virtuoso compactor, see the Virtuoso Compactor
Reference Manual.

Structure compiler

For more information about the structure compiler, see the Structure Compiler
Reference.

Virtuoso placement and routing translators

For more information translation to the Virtuoso custom placer, the Virtuoso custom
router, and the Cadence chip assembly router, see the Virtuoso Custom Placement
and Routing Preparation Guide.

Virtuoso layout accelerator (Virtuoso XL)

For more information about Virtuoso XL, read the Virtuoso XL Layout Editor User
Guide.

Virtuoso constraint manager

For more information about Virtuoso XL, read the Virtuoso Constraint Manager User
Guide.

Typographic and Syntax Conventions

This section describes typographic and syntax conventions used in this manual.

t ext Indicates text you must type exactly as it is presented.

Z_argunent Indicates text that you must replace with an appropriate

[ ]

{1}

argument. The prefix (in this case, z_) indicates the data type
the argument can accept. Do not type the data type or
underscore.

Denotes optional arguments. When used with vertical bars, they
enclose a list of choices from which you can choose one.

Used with vertical bars and encloses a list of choices from which
you must choose one.
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Separates a choice of options.

Indicates that you can repeat the previous argument.

=> Precedes the values returned by a Cadence® SKILL language
function.

/ Separates the possible values that can be returned by a
Cadence SKILL language function.

text Indicates names of manuals, menu commands, form buttons,
and form fields.

/ Important

The language requires many characters not included in the preceding list. You must
type these characters exactly as they are shown in the syntax.

Single Characters Used with Data Types

SKILL supports several data types, including integer and floating-point numbers, character
strings, arrays, and a highly flexible linked list structure for representing aggregates of data.

For symbolic computation, SKILL has data types for dealing with symbols and functions that
represent the type of value you can assign to the field.

Prefix Internal Name Data Type

a array array

b ddUserType Boolean

C opfcontext OPF context

d dbobject Cadence database object (CDBA)
e envobj environment

f flonum floating-point number

F opffile OPF file ID

g general any data type

G gdmSpecllUserType gdm spec
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Prefix Internal Name

Data Type

h hdbobject hierarchical database configuration object

I list linked list

m nmpllUserType nmpll user type

M cdsEvalObject —

n number integer or floating-point number

o] userType user-defined type (other)

p port I/O port

q gdmspecListllUserType gdm spec list

r defstruct defstruct

R rodObj ROD object

S symbol symbol

S stringSymbol symbol or character string

t string character string (text)

u function function object, either the name of a function (symbol) or
a lambda function body (list)

U funobj function object

v hdbpath —

w wtype window type

X integer integer number

y binary binary function

& pointer pointer type
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Layout Editor Functions

This section provides syntax, descriptions, and examples for the Cadence® SKILL functions
associated with the Virtuoso® layout editor menu commands.

Layout Editor SKILL Cross-Reference Table on page 34

Environment Variable Functions on page 38

Graphic Environment Variables on page 38

Layout Environment Variables on page 38

Environment Variable Table on page 40

envGetVal on page 70
envSetVal on page 71
leAutoRoute on page 72

leEIPZoomAbsoluteScale on page 73

leEnvLoad on page 74
leGetEnv on page 75
leSetEnv on page 76

leToggleGravity on page 77

leToggleMaintainConnections on page 78

Object Creation and Plotting Functions on page 79

leCreateAutolnstPin on page 82

leCreateAutoPin on page 83

leCreateContact on page 84

leCreatePath on page 86
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leCreatePin on page 88

leDefineMPPTemplate on page 90

lePlot on page 98

Object Editing Functions on page 103

leAttachFig on page 104
leChopShape on page 105

leConvertShapeToPolygon on page 107

leDefineExternalPins on page 108

leDefinelnternalPins on page 109

leDefinePPPins on page 110

leDefineWeaklyConnectedPins on page 111

leFlattenInst on page 112
leMakeCell on page 114

leMergeShapes on page 116

leModifyCorner on page 117
leMoveCellViewOrigin on page 119

lePasteFigs on page 120
leSizeShape on page 122

leSplitShape on page 123
leStretchShape on page 125

leYankFigs on page 127
Selection Functions on page 129

leDeiconifyL SW on page 130

leGetEntryLayer on page 131

leGetLSWBBox on page 132
leGetValidLayerList on page 133
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lelconifyLSW on page 135
lelsFigSelectable on page 136

lelsinstSelectable on page 137

lelsLayerSelectable on page 138

lelsLayerValid on page 139

lelsLayerVisible on page 140

lelsLSWiIconified on page 141

lelsPinSelectable on page 142

leRaiseLSW on page 143
leRemapLSW on page 144

leResizeLSW on page 145
leSetAllLayerSelectable on page 146

leSetAllLayerValid on page 147

leSetAllLayerVisible on page 148

leSetEntryLayer on page 149

leSetFormSnapMode on page 150

leSetinstSelectable on page 151
leSetLayerAttributes on page 152

leSetLayerSelectable on page 153

leSetLayerValid on page 154

leSetLayerVisible on page 155
leSetLSWBBox on page 156

leSetPinSelectable on page 158

leUnmapLSW on page 159

leZoomToPoint on page 160

leZoomToSelSet on page 161
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Reference Point Functions on page 162

Reference Point Setting on page 162

Moving the Cursor Using the Keyboard on page 162

Procedural Access on page 162

leGetRefPoint on page 163

lelsRefPointActive on page 164

leMoveCursor on page 165

leMoveCursorToRefPoint on page 166

leSetRefPoint on page 167

leSetRefPointinactive on page 168

Ruler Functions on page 169

leClearAllRuler on page 170

leCreateRuler on page 171

Search and Replace Functions on page 172

leReplace on page 173
leReplaceAnylnstMaster on page 174

leSearchHierarchy on page 175

Contact Functions on page 178

leGetContactDefaultParam on page 179

leGetContactNameArray on page 180

leGetContactParam on page 181

leGetContactRule on page 182

lelsAnyContact on page 183

lelsAnyContactMaster on page 184

lelsContact on page 185

lelsContactMaster on page 186
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lelsContactName on page 187

leSetContactParam on page 188

Hierarchy Traversal Functions on page 190

leDescend on page 191

leEditInPlace on page 192

Binary and Unary Functions on page 193

leLayerAnd on page 194
leLayerAndNot on page 195

leLayerOr on page 196
leLayerSize on page 197
leLayerXor on page 198

Layer Purpose Icon List Function on page 199

hiMakel PChoiceList on page 200

Bindkey Functions on page 201

cmdCitrlOption on page 202

cmdOption on page 203
cmdsShiftOption on page 205

leSelBoxOrStretch on page 207

Interactive Functions on page 208

hiLayerDispMainForm on page 209

leCloseWindow on page 210

leEditDesignProperties on page 211

leHiAbout on page 212
leHiAddShapeToNet on page 213

leHiAttach on page 214
leHiChop on page 215
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leHiClearRuler on page 216

leHiConvertShapeToPolygon on page 217

leHiCopy on page 218
leHiCreateBend on page 219

leHiCreateChoiceOfPin on page 220

leHiCreateCircle on page 221

leHiCreateContact on page 222

leHiCreateDonut on page 223

leHiCreateEllipse on page 224

leHiCreatelnst on page 225

leHiCreatel abel on page 226
leHiCreatePath on page 227

leHiCreatePin on page 228

leHiCreatePinsFromLabels on page 229

leHiCreatePolygon on page 230

leHiCreateRect on page 231

leHiCreateRuler on page 232
leHiCreateSymDev on page 233

leHiCreateSymPin on page 234

leHiCreateTaper on page 235

leHiCreateTrl on page 236
leHiDelete on page 237
leHiDeleteAllAreaViewLevel on page 238

leHiDeleteAreaViewLevel on page 239

leHiDeleteShapeFromNet on page 240

leHiDescend on page 241
leHiEditDisplayOptions on page 242
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leHIEditEditorOptions on page 243

leHiEditinPlace on page 244

leHIiEditProp on page 245
leHiFlatten on page 246

leHiLayerGen on page 247

leHiLayerTap on page 248
leHiMakeCell on page 249

leHiMarkNet on page 250

leHiMerge on page 251
leHiModifyCorner on page 252

leHiMousePopUp on page 253
leHiMove on page 254
leHiMoveOrigin on page 255

leHiOptionLayer on page 256

leHiPaste on page 257
leHiPlotQueueStatus on page 258

leHiPropagateNets on page 259
leHiReShape on page 260
leHiRotate on page 261
leHiSearch on page 262

leHiSetAreaViewLevel on page 263

leHiSetRefPoint on page 264

leHiSetValidLayer on page 265

leHiShowSelSet on page 266

leHiSize on page 267
leHiSplit on page 268
leHiStretch on page 269
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leHiSubmitPlot on page 270

leHiSummary on page 271

leHiTree on page 272
leHiYank on page 273

leiDiscardEdits on page 274

Layout Editor SKILL Cross-Reference Table

This table summarizes the procedural and interactive SKILL functions associated with the
Virtuoso layout editor menu commands. A complete listing of the syntax, descriptions, and
examples for the layout editor SKILL functions follows this table.

Interactive SKILL Function

Procedural SKILL Function

Menu Command

| ed oseW ndow

| eEdi t Desi gnPr operties

| eHi About
| eH AddShapeToNet

| eHi Attach

| eHi Chop

| eH d ear Rul er

| eH Gonvert ShapeToPol ygon

hi d oseW ndow

| eAt t achFi g

| eChopShape

| ed ear Al | Rul er

| eConvert ShapeToPol ygon

| eH Copy
| eHi Creat eBend

| eHi CreateChoicePin

dbCopyFi g
geCr eat eBend

| eCreatePin

|l eH CreateCircle

July 2002

dbCreateEl |l i pse

34

Window — Close

Design —
Properties

Help — About layout

Connectivity — Add
Shape to Net

Edit — Other —
Attach/Detach

Edit — Other —
Chop

Window — Clear All
Rulers

Edit — Other —
Convert to Polygon
Edit — Copy

(Microwave) Create
— Bend

Create — Pin

Create — Conics —
Circle
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Interactive SKILL Function

Procedural SKILL Function

Menu Command

| eHi Creat eCont act
| eHi Creat eDonut

| eHi CreateEllipse

| eHi Createl nst

| eHi Createlabel

| eHi Creat ePath

| eHi CreatePin

| eH O eat ePi nsFroniabel s

| eHi Creat ePol ygon
| eHi Creat eRect
| eH Cr eat eRul er

| eHi Creat eSynDev
| eHi CreateSynPin

| eHi Creat eTaper

| eHi CreateTrl

| eHi Del et e
| eH Del et eA | Ar eaV ewl evel

| eCr eat eCont act
dbCr eat eDonut

dbCreateEl |l i pse

dbCr eat eSi npl eMbsai ¢
dbCr eat el nst

dbCr eat eLabel

| eCreat ePat h

| eCreatePin

dbCr eat ePol ygon
dbCr eat eRect

| eCreat eRul er

dbCr eat el nst
dbCr eat ePi n

geCr eat eTaper

geCreat eTrl

dbDel et ebj ect
gelel et eA | Ar eaVi ewl evel

| eH Del et eAr eaVi ewlevel

geDel et eAr eaVi ewlLevel

| eH Del et eShapeFr oni\et
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Create — Contact

Create — Conics —
Donut

Create — Conics —
Ellipse

Create — Instance

Create — Label
Create — Path
Create — Pin

Create — Pins From
Labels

Create — Polygon
Create — Rectangle

Window — Create
Ruler

Create — Device
Create — Pin

(Microwave) Create
— Taper

(Microwave) Create
— Trl

Edit — Delete

Window — Area
Display — Delete All

Window — Area
Display — Delete

Connectivity —
Delete Shape From
Net
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Interactive SKILL Function

Procedural SKILL Function

Menu Command

| eHi Descend | eDescend
| eH EditD spl ayOpti ons envCet Val
envSet Val
| eHi Edit EditorOotions envGet Val
envSet Val
| eH Editl nPl ace | eEditl nPl ace
| eH EditProp —
| eH Fl atten | eFl att enl nst
| eHi Layer Gen | eLayer And
| eLayer AndNot
| eLayerOr
| eLayer Si ze
| eLayer Xor
| eH Layer Tap —
| eHi MakeCel | | evbkeCel |
| eH Mar kNet —
| eH Merge | eMer geShapes
| eH Modi f yCor ner | eModi f yCor ner
| eH Move dbMoveFi g
| eH MoveOrigin | eMoveCel | Viewdrigin
| eHi Past e | ePast eFi gs
| eHi Pl ot QueueSt at us —_
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Design — Hierarchy
— Descend

Options — Display

Options — Layout
Editor

Design — Hierarchy
— Edit In Place
Edit — Properties

Edit — Hierarchy —
Flatten

Create — Layer
Generation

LSW — Layer Tap

Edit — Hierarchy —
Make Cell

Connectivity —
Mark Net

Edit — Merge

Edit — Other —
Modify Corner

Edit — Move

Edit — Other —
Move Origin

Edit — Other —
Paste

Design — Plot —
Queue Status
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Interactive SKILL Function

Procedural SKILL Function

Menu Command

| eHi Propagat eNets

| eHi ReShape
| eH Rotate

| eHi Search

| eHi Set AreaVi ewlLevel

| eSear chHi er ar chy

| eRepl ace

geSet Ar eaVi ewlLevel

| eH Set Ref Poi nt

| eH Set Val i dLayer

| eHi ShowSel Set

| eHi Si ze

| eHi Split

|l eH Stretch

| eHi Submi t Pl ot

| eH Sunmary

| eH Tree

July 2002

| eSet Ref Poi nt

| eSet LayerValid

| el sLayerVvalid

| eSet Al | Layer Sel ect abl e

| el sLayver Sel ect abl e

| eSet Al | Layer Val i d

| eSet Al | Layer Vi si bl e

| el sLaver Visible

| eSet EntryLayer

| eSet Layer Sel ect abl e

| eSet Layer Vi si bl e

| eSi zeShape
| eSpl it Shape
| eStr et chShape

| ePl ot

37

Connectivity —
Propagate Nets

Edit — Reshape

Edit — Other —
Rotate
Edit — Search

Window — Area
Display — Set

LSW: Edit — Set
Valid Layers

Window — Show
Selected Set

Edit — Other — Size
Edit — Other — Split
Edit — Stretch

Design — Plot —
Submit

Design — Summary

Design — Hierarchy
— Tree
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Interactive SKILL Function Procedural SKILL Function Menu Command

| eH Yank | eYankFi gs Edit — Other — Yank

| ei Di scardEdits — Design — Discard
Edits

Environment Variable Functions

You can set two types of environment variables with the Virtuoso layout editor: graphic and
layout.

Graphic Environment Variables

Graphic environment variables control the characteristics of the window display. These
variables can be stored in the cellview or the . cdsenv file in your home directory. There are
several ways to change the default settings of graphic environment variables:

m  Set the variable in the layout editor’s Options — Display form. If you want to retain these
settings for future sessions, save the settings in the CIW — Options — Save Defaults form.

m  Copy the variables you want to change from the default . cdsenv file to the . cdsenv file
in your home directory. It is there that you edit the default value. The default file is located
at:

<install _dir>/tools/dfll/sanples/.cdsenv

m  Set the variable in the Command Interpreter Window using

envSet Val ("graphic" <"name"> <type> <val ue>)

For example:

envSet Val ("graphic" "iconsOn" 'bool ean t)

Layout Environment Variables

Layout environment variables control how various layout editor commands work. These
variables can be stored in the cellview or the . cdsenv file in your home directory. There are
several ways to change the default settings of layout environment variables:

m  Set the variable in the Options — Layout Editor form. If you want to retain these settings
for future sessions, save the settings in the CIW — Options — Save Defaults form.
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m  Copy the variables you want to change from the default . cdsenv file to the . cdsenv file
in your home directory. It is there that you edit the default value. The default file is located
at:

<install _dir>/tools/dfll/sanples/.cdsenv

m  Set the variable in the CIW using

envSet Val ("l ayout" <"nanme"> <type> <val ue>)

For example:

envSet Val ("l ayout" "iconsOn" ’'bool ean t)
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Environment Variable Table

This table contains the Virtuoso layout editor and graphics editor environment variable
names, descriptions, types, and values. Many graphic environmental variables have duplicate
layout environment variables. In these cases, the layout variable supersedes the graphic
variable unless the graphic variable is stored in the cellview.

Layout Editor

Graphics Editor

a dialog box appears
after an edit-in-place
session, while in edit
mode, and when
changes have been
made. The dialog box
asks if you want to
save your changes to
a cellview. If set to

ni | , the dialog box
does not appear and
the cellview stays
open in edit mode.

Variable Name Description Type
P yp Value Value
accessEdgesOn Determines whether |Bool ean |Default Value: ni | Default Value: ni |
you see the access Valid Values: t or ni | |Valid Values: t or
edges of pins. nil
appl yBounce Specifies if gravity Bool ean |Default Value: ni |
offset (bounce) Valid Values: t orni |
values are used.
arrayDi spl ay Determines how String |Default Value: Ful | Default Value: Ful |
arrays are displayed. Valid Values: Ful | ,  |Valid Values: Ful | ,
Bor der, Sour ce Bor der, Sour ce
askSaveOnRet urn Determines whether |Bool ean Default Value: t

Valid Values: t or
ni |

aut oCont act

Specifies if auto
contacts are used. If
settot, then

cont act Wdt h,
cont act Lengt h,
contactJustify,
cont act Rows, and
cont act Col unmns
do not apply.

Bool ean

Default Value: ni |
Valid Values: t orni |

aut ol nst Pi n

Determines whether
to create a manual or
auto symbolic pin.

Bool ean

Default Value: ni |
Valid Values: t orni |
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Layout Editor

Graphics Editor

Variable Name Description Type
P yp Value Value
aut oNet Nane Determines whether |Bool ean |Default Value: t
shapes are added to Valid Values: t orni |
nets attached to pins.
aut oPer nut ePi ns Determines whether |Bool ean |Default Value: t
pins that are defined Valid Values: t orni |
as permutable can
exchange places
automatically during
automatic routing.
aut oRefresh Specifies whether Bool ean |Default Value: ni |

automatic checking of
cellview needing
refresh on edit-in-
place or descend is
on.

Valid Values: t orni |

aut oSet Ref Poi nt

Determines whether
reference points are
set automatically
whenever a new point
is entered.

Bool ean

Default Value: t
Valid Values: t orni |

chopShape Specifies the default |Cyclic |Default Value:
shape of the cutter rectangl e
used by | eH Chop Valid Values:
or | eChopShape. rect angl e,
pol ygon, orli ne
cont act Col umms Specifies the number |I nt eger |Default Value: 1
of columns for a Valid Values: any
contact placement. integer greater than
zero
cont act Def Fr onTechf i | e|Sets the default Bool ean |Default Value: t

location for the
Create Contact
form’s DeltaX,
DeltaY, Rows, and
Columns fields when
you start the layout
editor. Whent, the
location is set to the
technology file. When
ni |, the location is
set to the . cdsenv
file.

Valid Values: t orni |
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Variable Name Description Type Value Value
cont act Del X Specifies the Fl oat i ng |Default Value: 0. 0
distance between the user units
center points of Valid Values: any
contacts in the rows floating-point number
of a contact array. greater than zero
contactDel Y Specifies the Fl oat i ng |Default Value: 0. 0
distance between the user units
center points of Valid Values: any
contacts in the floating-point number
columns of a contact greater than zero
array.
contactJustify Specifies the Cyclic |Default Value:
justification of the center Cent er
contact with respect Valid Values:
to its origin. | ower Left,
centerlLeft,
upper Left,
| ower Cent er,
centerCenter,
upper Cent er,
| ower Ri ght,
centerRi ght, or
upper Ri ght
cont act Length Specifies the default |Fl oat i ng [Default Value: 0. 8
length of a contact, or user units
the length of each Valid Values: any
contact-cut in a floating-point number
contact array. greater than zero
cont act Nane Default type of String |Default Value: none
contact to be placed Valid Values: any
using contact type
| eH Creat eConta
ct or
| eCr eat eCont act,
such as vi a, pt ap,
nt ap, and so on. You
assign contact
names using
syntCont act Devi ¢
e.
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cont act Reset Del XY Sets the default Bool ean |Default Value: t
location for the Valid Values: t or ni |
Create Contact
form’s DeltaX and
DeltaY fields each
time you create a
new contact or select
a new contact type.
When t , the location
is set to the
technology file. When
ni |, the last value
entered in the fields
is retained.
cont act Reset RowCol Sets the default Bool ean |Default Value: t
location for the Valid Values: t orni |
Create Contact
form’s Rows and
Columns fields each
time you create a
new contact or select
a new contact type.
Whent, the
location is set to the
technology file. When
nil, the lastvalue
entered in the fields
is retained.
cont act Rows Specifies the number |l nt eger |Default Value: 1
of rows for a contact Valid Values: any
placement. integer greater than
Zero
contact Wdth Specifies the default |Fl oat i ng [Default Value: 0. 8
width of a contact or user units
the width of each Valid Values: any
contact-cut in a floating-point number
contact array. greater than zero
copyCol umtms Specifies the default |I nt eger |Default Value: 1
number of columns to Valid Values: any
copy. integer greater than
Zero
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copyReset RowCol

Sets the default
location for the Copy
form’s Rows and
Columns fields each
time you repeat the
Copy command.
When t , the location
issettothe. cdsenv
file. When ni | , the
last value entered in
the fields is retained.

Bool ean

Default Value: t
Valid Values: t orni |

copyRows

Specifies the default
number of rows to

copy.

| nt eger

Default Value: 1
Valid Values: any
integer greater than
zero

copyTolLayer

Specifies whether
shapes are copied to
a different layer with
| eH Copy.

Bool ean

Default Value: ni |
Valid Values: t orni |

cr eat ePi nLabel

Specifies that a pin
label be created
when using the
Create Pin form.

Bool ean

Default Value: ni |
Valid Values: t orni |

Default Value: t
Valid Values: t or
ni |

def aul t NewCel | Nane

Specifies the default
name of the cell in
the Create New File
form.

String

Default Value: none
Valid Values: any cell
name

def aul t NewLi bName

Specifies the default
name of the library in
the Create New File

form.

String

Default Value: none
Valid Values: any
library name

def aul t NewVi ewNane

Specifies the default
name of the view in

the Create New File
form.

String

Default Value: none
Valid Values: any
valid view name

def aul t OpenCel | Nane

Specifies the default
name of the cell in
the Open File form.

String

Default Value: none
Valid Values: any cell
name

def aul t OpenLi bNane

Specifies the default
name of the library in
the Open File form.

String

Default Value: none
Valid Values: any
library name
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to open the Descend
(view name) form
when you click on an
instance. In the
Descend (view name)
form, you can choose
a different view to
open. If there is only
one view of the
master cell, Descend
does not prompt you
for a view name. If set
to ni | , the default
view is the view name
of the selected

Valid Values: t orni |

Variable Name Description Type
P yp Value Value

def aul t OpenVi ewNane Specifies the default [String Default Value: none
name of the view in Valid Values: any
the Open File form. valid view name

def aul t Tool Nane Specifies the default [String Default Value: none
name of the tool in Valid Values: any
the Create New File valid tool name
form.

descendPr onpt For Vi ew |Determines whether |Bool ean |Default Value: ni |

object.

devd ass Specifies the default [String |Default Values: none
device class that is Valid Values: any
defined in the device class
technology file.

devType Specifies the default |String |Default Values: none
device type that is Valid Values: any
defined in the device type
technology file.

di spl ayPi nNanes Determines whether |Bool ean |Default Value: ni | Default Value: t
to display pin name Valid Values: t or ni | |Valid Values:t or
labels in the cellview. ni |

di spl ayRef Poi nt Specifies if the Bool ean |Default Value: ni |
reference point is Valid Values: t orni |
displayed in the
cellview.
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Variable Name Description Type Value Value

di splayStart Level Specifies the start | nt eger |Default Value: 0
level for viewing the Valid Values: any
hierarchy in the Set integer between 0 and
Area View Level 32
form.

di spl aySt opLevel Specifies the stop I nt eger |Default Value: 0
level for viewing the Valid Values: any
hierarchy in the Set integer between 0 and
Area View Level 32
form.

di spl ayStr et chHandl es |Specifies whether Bool ean |Default Value: t Default Value: t
stretch handles are Valid Values: t or Valid Values: t or
displayed for nil. nil
stretchable pcells.

dot sOn Determines whether |Bool ean |Default Value: t Default Value: t
to display dot pins in Valid Values: t or ni | |Valid Values: t or
the cellview. nil

dr awAxesOn Determines whether |Bool ean |Default Value: t Default Value: t
you see the cellview Valid Values: t or ni | |Valid Values: t or
axes. nil

drawbDot t edGri dOn Determines whether |Bool ean |Default Value: t Default Value: t
the grid is displayed Valid Values: t orni | |Valid Values: t or
as dots (t) or lines nil
(ni I'), when
drawGidOnist.

dr awEngi ne Determines whether |l nt eger Default Value: 0
or not all datain a Valid Values: 0 or 1
cellview is rendered.

If 0, all data is drawn
including that which
will be obscured by
data on overlying
layers. If 1, only data
which will ultimately
be viewable is drawn.

drawG i dOn Determines whether |Bool ean |Default Value: t Default Value: t
the grid is displayed. Valid Values: t orni | |Valid Values: t or

nil

dr awl nst ancePi ns Determines whether |Bool ean |Default Value: ni | Default Value: t
nonmaskable pins Valid Values: t orni | |Valid Values: t or
are displayed. nil
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Variable Name Description Type
P yp Value Value
dr awPRBoundary Determines whether |Bool ean |Default Value: ni | Default Value: ni |
the place and route Valid Values: t orni | |Valid Values: t or
boundary of nil
instances is
displayed (t ) or the
instance bBox is
displayed (ni | )
dr awSur r oundi ngOn Determines whether |Bool ean |Default Value: t Default Value: t
the surrounding Valid Values: t orni | |Valid Values: t or
design is displayed nil
when you edit in
place.
drfPath Specifies the pathto [String Default Value: none
the Display Resource Valid Values: valid
File. path to Display
Resource File.
dynami cHi | i ght On Determines whether |Bool ean |Default Value: t Default Value: t
dynamic highlighting Valid Values: t or ni | |Valid Values: t or
is on. nil
extract Enabl ed Enables the extractor |Bool ean |Default Value: t
to be active when Valid Values: t or ni |
Virtuoso XL is
initiated.
extract St opLevel Controls the level at || nt eger |Default Value: 0
which hierarchical Valid Values: an
extraction stops. integer from 0 to 32
filterSize Specifies how much |Fl oat i ng |Default Value: 3. 0 Default Value: 3. 0

of the design
displays. A larger
filter size allows fewer
objects to display,
and the screen
redraws faster. The
F9 key also controls
the value of
filterSize. F9
togglesfilterSi ze
to 0.0, 3.0,10.0,
25. 0, or50. 0.

user units

Valid Values: any
positive floating-point
number

Valid Values: any
positive floating-point
number
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Variable Name Description Type Value Value
filterSi zeDrawi ngSt yl e|Specifies how objects |Stri ng |Default Value: Default Value:
smaller than the filter outlined filled
size display. Valid Values: enpty |Valid Values: enpt y
orfilled oroutlined
fi xedW dt hPat hs Specifies whether to |Bool ean |Default Value: ni |
override the Valid Values: t orni |
technology file and
use a fixed width by
default when creating
a path.
fl att enMode Specifies the default [Cyclic |Default Value: one
number of levels of level
hierarchy of a cell to Valid Values: one level
flatten in or displayed levels
| eH Flatten() or
| eFlattenlnst().
flattenPCell s Specifies whether Bool ean |Default Value: ni |
pcells are flattened Valid Values: t orni |
by default by
| eH Flatten() or
| eFlattenl nst().
gravityAperture Specifies the Fl oat i ng |Default Value: 0. 3
distance the cursor user units
must be from an Valid Values: any
object before gravity positive number
snaps the cursor to
the object.
gravi t yBounceX Determines the Fl oat i ng |Default Value: 0.0
gravity X offset user units
distance. A positive Valid Values: any
number offsets the positive or negative
cursor away from the floating-point number
target object, a
negative number
offsets the cursor
inside the target
object.
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Variable Name Description Type Value Value
gravi tyBounceY Determines the Fl oat i ng |Default Value: 0. 0
gravity Y offset Valid Values: any
distance. A positive positive or negative
number offsets the floating-point number
cursor away from the
target object, a
negative number
offsets the cursor
inside the target
object.
gravi tyDepth Specifies the depthin || nt eger |Default Value: 0
the hierarchy to Valid Values: any
which gravity snaps. positive integer
This allows gravity to
shap to objects inside
nested cells.
gravityOn Specifies whether Bool ean |Default Value: t
gravity mode is on. Valid Values: t orni |
Gravity mode causes
the cursor to snap to
objects in the
cellview. You must
also set gravityType
for gravityOn to take
effect. (see
gravity Type)
gravityType Specifies the type of [String [Valid Values: any
objects to which combination of the
gravity snaps. default values or none.
Default Value: | i st
("centerline"
"edge" "pi n"
"vert ex" "end"
"m dpoi nt " "nexus"
"j unction")
gridwvultiple Default number of | nt eger |Default Value: 5 Default Value: 5
minor grid lines or Valid Values: any Valid Values: any
dots between major positive floating-point |positive floating-point
grid lines or dots. number number
gri dSpaci ng Default number Fl oat i ng |Default Value: 1. 0 Default Value: 1. 0
between each minor user units user units
grid line or dot. Valid Values: any Valid Values: any
positive floating-point |positive floating-point
number number
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Variable Name Description Type Value Value
i consOn Determines whether |Bool ean |Default Value: ni | Default Value: t
to display the Valid Values: t or ni | |Valid Values: t or
elements in an nil
unexpanded array as
rectangles with the
symbol for the master
cell for each element.
i gnor eBounce Determines whether |Bool ean |Default Value: ni |
you use the gravity Valid Values: t orni |
offset (bounce)
values from the
Layout Editor Options
form (ni |') or the
m nSpaci ng value
from the design rules
in the technology file
(t).
i nst Cel | Nane Specifies the default [String |Default Values: none
name of the cell for Valid Values: any cell
| eHi Createl nst. name
i nst Col ums Specifies the number |l nt eger |Default Value: 1
of columns for an Valid Values: any
arrayed instance. integer greater than
zero
i nst Del X Specifies the Fl oat i ng |Default Value: 0. 0
distance between the user units
columns of an Valid Values: any
arrayed instance or number greater than
contact measured zero
from edge to edge.
This field is grayed
out if the number of
columns specified is
1.
i nstDel Y Specifies the Fl oat i ng |Default Value: 0. 0
distance between the user units
rows of an arrayed Valid Values: any
instance or contact number greater than
measured from edge zero
to edge. This field is
grayed out if the
number of rows
specified is 1.
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Variable Name Description Type Value Value
i nst Label Determines whether |String |DefaultValue: mast er |Default Value:
the instance name or Valid Values: mast er
master name of an i nst ance or nast er |Valid Values:
instance is displayed. i nstance or
mast er
i nst Li bNane Specifies the default [String |Default Value: none
name of the library Valid Values: any
for library name
| eH Createlnst.
i nst Nane Specifies one or String |Default Value: none
more names for the Valid Values: any cell
instances you create. name
You can specify as
many names as you
want (separated by
spaces). As each
name is used, it is
removed from the list.
If all names are used,
the function
automatically
generates a name
based on the current
master’s
i nst NanePr efi x
property and puts itin
the form field.
i nst Rows Specifies the number |l nt eger |Default Value: 1
of rows for an arrayed Valid Values: any
instance. integer greater than
zero
i nst Vi ewNane Specifiesthe name of St ri ng |Default Value: | ayout
the view for Valid Values: | ayout ,
| eHi Createl nst. schemati c, or
symbol i c
keepFi r st Ter mNane Specifies if the first  |Bool ean |Default Value: ni |
terminal name is not Valid Values: t orni |
removed on the
Create Pin form when
the pin is created.
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Variable Name Description Type Value Value
keepRul er Specifies if a ruler Bool ean |Default Value: t
stays visible in the Valid Values: t orni |
window after the last
coordinate is entered.
| abel Attach Specifies whether the |Bool ean |Default Value: ni |
system prompts you Valid Values: t or ni |
to attach labels to an
object.
| abel Drafting Specifies whether Bool ean |Default Value: t
labels are restricted Valid Values: t orni |
to rotate no more
than 90 degrees.
| abel Font Styl e Specifies the default [Cyclic |Default Value: sti ck
font of labels. Valid Values: st i ck,
got hi c, r oman,
mat h, eur oSt yl e,
swedi sh, mask, or
scri pt
| abel Hei ght Specifies the height |Fl oat i ng [Default Value: 1. 0
of labels in user units. user units
Valid Values: any
number greater than
zero
| abel Justify Specifies the default [Cyclic |Default Value:
justification of a label center Center
with respect to its Valid Values:
origin. | ower Left,
centerlLeft,
upper Left,
| ower Cent er,
centerCenter,
upper Cent er,
| ower Ri ght,
center Ri ght, or
upper Ri ght
| abel Over bar Determines how text |Bool ean |Default Value: ni |
strings containing Valid Values: t orni |
underscore
characters are
displayed.
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| abel Text

Specifies the default
label text. If no text,
the function exits.

String

Default Value: none
Valid Values: any
string with no spaces

| ayer TapCycl e

Controls whether the
Layer Tap command
either selects the
layer of the object
whose edge is
closest to the cursor
(nil) or cycles through
the layers of
overlapped objects

(t).

Bool ean

Default Value: ni |
Valid Values: t orni |

| eCheckM ssi nglLayers

Determines if
checking is done to
identify layers not
defined in the
technology file. When
settot, checking is
done on maskLayout
cellviews only.

Bool ean

Default Value: ni |
Valid Values: t or
ni |

| eCheckM ssi ngMasters

Determines if
unbound masters will
be checked while
opening a design.
When settot, orif
the cellview is not
masLayout, the
check is done.

Bool ean

Default Value: ni |
Valid Values: t or
ni |

| eDi spNet Expr

Determines if the net
expression of a
terminal is displayed
in the text label of
pins.

Bool ean

Default Value: t
Valid Values: t orni |

Default Value: t
Valid Values: t or
ni |

| eW ndowBBox

Specifies the default
location and size of a
layout window.

String

Default Value: ( (120

185) (1020 875))

Valid Values: any valid
screen coordinates
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| ockAngl es

Specifies that angles
of partially selected
shapes are not
modified when the
shapes are stretched.
This option has no
effect on instances or
arrays.

Bool ean

Default Value: t
Valid Values: t orni |

magni fi cati on

Specifies the
magnification with
which instances are
placed. This setting is
not applicable if the
number of rows or
columns specified is
not equal to 1.
(Arrays cannot be
magnified.)

Fl oati ng

Default Value: 1. 0
user units

Valid Values: any
number greater than
zero

mai nt ai nConnecti ons

Determines whether
automatic
reconnection mode
for pin-path
connections is
activated.

Bool ean

Default Value: ni |
Valid Values: t or ni |

mar ker Severity

Determines whether
warning and error
markers are found
and highlighted in
geH Fi ndMar ker (

).

String

Default Value: bot h
Valid Values:

war ni ng, error,
bot h, or none

mar ker Zoom

Determines whether
to zoom to the next or
previous marker
while using the
schematic editor’s
Find Marker form.
Does not apply to the
layout editor.

Bool ean

Default Value: ni |
Valid Values: t or

mar ker Zoontcal e

Determines how
close to the selected
objects to zoom.

I nt eger

Default Value: 1
Valid Values: any
positive integer

Default Value: 4
Valid Values: any
positive integer
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Variable Name Description Type Value Value
maxDr agFi g Maximum number of |l nt eger |Default Value: 50 Default Value: 500
figures outlined Valid Values: any Valid Values: any
during a drag integer from 1 to 50  |integer from 1 to 500
operation (for
example, Move).
When the number of
figures exceeds this
value, the system
displays a bounding
box enclosing the
figures.
nodCor ner Radi us Specifies the default |Fl oat i ng [Default Value: 1. 0
modify-corner-radius user units
value. Valid Values: any
positive floating-point
number
nodCor ner Type Specifies the default [Cyclic |Default Value: r adi al
modify-corner type. Valid Values: r adi al
or chanf er
nodal Commands Specifies if Bool ean |Default Value: t
commands are modal Valid Values: t orni |
(automatically
repeat).
noveTolLayer Specifies whether Bool ean |Default Value: ni |
shapes are moved to Valid Values: t orni |
a different layer with
| eH Move.
nppASCl | Fi | eNarne Specifies the default |String |Default Value:

file name (or path
and file name) for the
ASCII File field in the
Save Multipart Path
Templates form and
the Template File
field in the Load
Multipart Path
Template form. When
you change the
ASCII File field, the
system changes the
Template File field to
match.

t echLl bNane. mpp.
tenmpl ates.il

Valid Values:

t echLl bNane. mpp.
tenplates.il or
your _val ue.il
where your _val ue
is the new value for
nppASCl | Fi | eNarre
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nppTenpl at e Specifies the default [String |Default Value: New
for the MPP Valid Values: New or
Template field in the the name of any MPP
Create ROD Multipart template defined in
Path form. You can your technology file
choose New or the
name of a specific
MPP template you
created.
mul ti SegRul er Specifies if a ruler by |Bool ean |Default Value: ni |
default is Valid Values: t orni |
multisegmented,
showing cumulative
distance.
nPt sToTaper Specifies the default |l nt eger [Default Value: 20
number of segments Valid Values: any
in the taper. This is positive integer
only used for
exponentially tapered
lines.
net sOn Determines whether |Bool ean |Default Value: ni | Default Value: t
nets are highlighted. Valid Values: t or ni | |Valid Values: t or
nil
nunLevel s Specifies the number |I nt eger |Default Value: 32
of levels to copy in Valid Values: an
| eYankFi gs. integer from 0 to 32
nunti des Specifies the number |l nt eger |Default Value: 20
of sides used to Valid Values: any
convert a conic to a positive integer up to
polygon. 2047
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openToSt opLevel

Determines when the
cellview data is
loaded during
rendering. When set
tot all data is loaded
to the window stop
level, then rendered.
All data is loaded,
even data too small
to see. When set to
ni | dataloads on
demand during
rendering. This can
slightly slow initial
redraw, zooms or
pans, but will
dramatically reduce
the amount of data
loaded, since data
too small to see is not
rendered. If you have
set the dr awEngi ne
environment variable
to 1, drawkngi ne
takes precedence.

Bool ean

Default Value: ni |
Valid Values: t or
ni |

orientation

Specifies the
orientation with which
instances are placed.

Cyclic

Default Value: RO
Valid Values: RO, R90,
R180, or R270

ori gi nMar ker sOn

Determines whether
the cell origins are
displayed when
viewing the bounding
boxes of cell
instances. The
origins appear as
plus signs.

Bool ean

Default Value: t
Valid Values: t or ni |

Default Value: t
Valid Values: t or
ni |
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packet Di al ogBoxes Determines whether |Bool ean Default Value: t
a message box Valid Values: t or
appears if a packet nil
assigned to a layer in
the technology file is
not defined in the
di spl ay. drf file.
The message box
lists the undefined
packets.
parti al Sel ect Controls whether you [Bool ean |Default Value: ni | Default Value: t
can select vertices or Valid Values: t orni | |Valid Values: t or
line segments of an nil
object.
pat hBegi nExt Specifies the Fl oat i ng |Default Value: 0. 0
beginning extension user units
of paths with variable Valid Values: any
end style. positive floating-point
number
pat hCL Determines whether |String |Default Value: yes Default Value: yes
you see path borders Valid Values: yes, no, |Valid Values: yes, no,
and centerlines oronly oronly
(yes), path borders
only (no), or path
centerlines only
(only).
pat hEndExt Specifies the end Fl oat i ng |Default Value: 0. 0
extension of paths user units
with variable end Valid Values: any
style. positive floating-point
number
pat hJustify Specifies the default [Cycli c |DefaultValue:cent er

justification of paths.

Valid Values: | ef t,
center,orright

pat hOf f set

Specifies the offset of
a path centerline
from the drawn
coordinates.

Fl oati ng

Default Value: 0. 0
user units

Valid Values: any
positive floating-point
number
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pat hStyl e Specifies the default [Cyclic |Default Value:
end style for paths. t runcat eExt end
The end style can be Valid Values:
t runcat eExt end t runcat eExt end,
(flush), ext endExt end,
ext endExt end r oundRound, or
(offset), var Ext endExt end
r oundRound
(octagon), or
var Ext endExt end
(variable).
pat hWdt h Specifies the default |Fl oat i ng [Default Value: 0. 6 Default Value: 0. 5
width of paths. user units user units
Valid Values: any Valid Values: any
positive floating-point |positive floating-point
number number in user units
pi nAccessDir Specifies the default |String |Default Value: | i st
access direction of a ("left" "right"
pin. "top" "bottont)
Valid Values: any
combination of | ef t,
right,top,or
bott om
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pi nSel ecti onMode

Determines the
selectability of pins
and shapes. When
settoi gnor eLPP
pins are selectable
even if the LPP they
are on is not
selectable. When set
to

useLPPI ncl udeSh
apes pins and
shapes are
selectable only if the
LSW pin button is on
and the LPP of the
pin or shape is set to
selectable in the
LSW. When set to
uselLPPExcl udeSh
apes only pins are
selectable and only if
the LSW pin button is
set to on.

Cyclic

Default Value:

i ngnor eLPP

Valid Values:

i gnor eLPPR,
useLPPI ncl udeSha
pes,

uselLPPExcl udeSha
pes

pi nShape

Specifies the default
type of pin shape.
When you choose
auto, the pin function
prompts for path
centerline. A
rectangle pin is
automatically
generated from the
path centerline. The
pin access direction
is automatically set.

Cyclic

Default Value:
rectangl e

Valid Values:
rect angl e,

pol ygon, dot, or
auto pin

pi nText Layer

Specifies the layer of
the layer-purpose
pair used for pin text
displays and on the
Pin Name Display
form. These are the
labels created for pin
names.

String

Default Value: t ext
Valid Values: any valid
layer
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pi nText Pur pose

Specifies the purpose
of the layer-purpose
pair used for pin text
displays and on the
Pin Name Display
form. These are the
labels created for pin
names.

String

Default Value:

dr awi ng

Valid Values: any valid
purpose

pi nText SaneLayer Determines whether |Bool ean |Default Value: ni |
to create the pin Valid Values: t orni |
name on the same
layer as the pin being
created or create it
on the pin name
layer.
pi nType Specifies the default [String |Default Value: none
pin type. Valid Values: any
symbolic pin type
defined in the
technology file
pi nW dt h Specifies the default |Fl oat i ng [Default Value: 0. 6
pin width. user units
Valid Values: any
positive floating-point
number
pi nXPi t ch Specifies the Fl oat i ng |Default Value: 0. 0
horizontal distance user units
between the center Valid Values: any
points of pins in an positive floating-point
array. number
pi nYPi t ch Specifies the vertical |Fl oati ng |Default Value: 0. 0
distance between the user units
center points of pins Valid Values: any
in an array. positive floating-point
number
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Layout Editor

Graphics Editor

Variable Name Description Type Value Value
pi nsAreSynbolic Determines whether |Bool ean |Default Value: t
to display the Create Valid Values: t or ni |
Symbolic Pin form (t )
or the Create Shape
Pin form (ni 1) by
default. If this is set to
t but no symbolic
pins are defined in
your technology file,
the Create Shape Pin
form appears.
pol ygonArc When settot, Bool ean |Default Value: ni |
indicates that the Valid Values: t orni |
next three points you
enter in the polygon
define an arc. Resets
to ni | when you
enter the third point.
preserveAl i gnl nfoOn Specifies whether Bool ean |Default Value: t
alignment between Valid Values: t orni |
ROD objects is
preserved or broken
when a ROD objectis
moved or modified.
preservePi ns Specifies whether pin [Bool ean |Default Value: ni |
information is Valid Values: t orni |
preserved when an
instance is flattened.
preserveRodObj ect s Specifies whether Bool ean |Default Value: ni |
ROD properties are Valid Values: t orni |
preserved when an
instance is flattened.
propd ass Specifies the default [Cyclic |Default Value:
property class that attributes
appears on the Valid Values:
Properties command unknown,
form. attributes,
par anet ers,
connectivity,or
ot her
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Layout Editor

Graphics Editor

Variable Name Description Type Value Value
readCel | vi ewMar ni ngOn |Determines whether, |Bool ean |Default Value: ni | Default Value: ni |
when you open a Valid Values: t orni | |Valid Values: t or
cellview containing nil
aligned ROD objects
in read-only mode,
the system displays a
warning in the CIW
stating that
alignments in the
design data might not
be current.
recursi onCheck Specifies whether to |Bool ean |Default Value: t
check for recursive Valid Values: t orni |
hierarchy when
creating instances.
r enoveChopShape Specifies whether the |Bool ean |Default Value: t
area cut by Valid Values: t orni |
| eHi Chop or
| eChopShape
should be removed.
repl aceFi gs Specifies whether Bool ean |Default Value: t
selected figures are Valid Values: t orni |
replaced with a new
cell created from the
selected figures. This
setting is used by
| eH MakeCel | and
| eMakeCel I .
reshapeType Specifies the default |Cyclic |Default Value:
shape used by rectangl e
| eHi ReShape. Valid Values:
unknown, | i ne, or
rectangl e
r odAut oName Specifies that String |Default Value: none
rectangles, polygons Valid Values: pi n,
and/or shape pins be rect angl e,
created as ROD pol ygon
objects. These
shapes are given
either system- or
user-assigned
names.
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Layout Editor

Graphics Editor

Variable Name Description Type Value Value
segSnapMode Determines how Edit |Stri ng |Default Value: Default Value:
command entry or t hogonal anyAngl e
points snap to the Valid Values: Valid Values:
grid. ort hogonal , ort hogonal ,
di agonal , di agonal ,
anyAngl e, anyAngl e,
hori zontal , or hori zontal , or
verti cal verti cal
sel ecti onAperture Determines the | nt eger |Default Value: 5 Default Value: 5
distance the cursor Valid Values: any Valid Values: any
must be within before positive integer positive integer
gravity snaps the
cursor.
sel ect Onl yl nst Wt hSel ec |Determines whether |Bool ean |Default Value: ni |
t abl eShapes instances are Valid Values: t orni |
selectable. If t an
instance is selected
only if the LSW Inst
button is on and the
instance or instances
contain shapes that
are on selectable
layers. If ni | an
instance or instances
are selected when
the LSW Inst button
is on, even if none of
the shapes within
them are on
selectable layers.
snaphMbde Determines how String |Default Value: Default Value:
Create command ort hogonal anyAngl e
entry points snap to Valid Values: Valid Values:
the grid. ort hogonal , ort hogonal ,
di agonal , di agonal ,
anyAngl e, anyAngl e,
L90XFi r st , or L90XFi r st , or
L9OYFi r st L90YFi r st
snapToGid Determines whether |Bool ean |Default Value: ni | Default Value: t
the graphics editor Valid Values: t or ni | |Valid Values: t or
snap-to-grid nil
mechanism is
enabled.
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Variable Name Description Type Layout Editor Graphics Editor
Value Value
start Level Number of the I nt eger |Default Value: 0 Default Value: 0
highest level in the Valid Values: any Valid Values: any
hierarchy visible. integer from 0 to 32  |integer from 0 to 32
st opLevel Number of the lowest || nt eger |Default Value: 0 Default Value: 0
level in the hierarchy Valid Values: any Valid Values: any
visible. integer from 0 to 32 |integer from 0 to 32
stretchPcel | Appl yToNane |For pcells, in the Bool ean |Default Value: t
Stretch in X and Valid Values: t or nil
Stretch in Y forms,
determines whether
the Reference
Dimension (default)
and Minimum and
Maximum fields
apply to Name only
(t) or to the whole
expression (nil).
st ret chHandl esLayer Specifies the layer  [String Default Value: y0
that stretch handles dr awi ng
are displayed on for Valid Values:any valid
stretchable pcells. layer-pupose pair
taper Styl e Specifies the default [Cyclic |DefaultValue:li near
type of taper. Valid Values:
unknown, | i near, or
exponent i al
ternDirection Specifies the default [Cyclic |Default Value:
I/O type of a pin. i nput Qut put
Valid Values: i nput ,
out put,
i nput Qut put ,
swi t ch, orj unper

July 2002 65 Product Version 5.0



Custom Layout SKILL Functions Reference

Layout Editor Functions

Variable Name

Description

Type

Layout Editor
Value

Graphics Editor
Value

t er MNane

Specifies one or
more names for
terminals on which
pins are created. You
can specify as many
names as you want
(separated by
spaces). As each
name is used, it is
removed from the list.
If all names are used,
the field in the Pin
form becomes empty,
and you cannot
create any more pins
until you specify a
terminal name.

String

Default Values: none
Valid Values: any
terminal name

textJustificati onOn

Determines whether
the origins of labels
are displayed. The
origins appear as
plus signs.

Bool ean

Default Value: t
Valid Values: t orni |

Default Value: t
Valid Values: t or
ni |

tinyl nstDet ai |

Determines whether
to display all the
details of an instance,
even those smaller
than the size set in
the variable,
filterSi ze. When
ni |, the cellview
redraws faster.

Bool ean

Default Value: ni |
Valid Values: t or ni |

Default Value: ni |
Valid Values: t or
ni |

tr| BendFac

Specifies the
maximum width (as a
multiple of its
standard width) that
standard bends in a
transmission line can
achieve before they
are automatically
chamfered. This
attribute is used only
for bend, style bend.

Fl oati ng

Default Value: 1. 0
user units

Valid Values: any
positive floating-point
number
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Layout Editor

Graphics Editor

Variable Name Description Type Value Value

trl BendStyl e Specifies the types of [Cycl i ¢ |Default Value: bend
bends used in Valid Values: bend,
creating a chanf er, orradi al
transmission line.

trl Chanfac Specifies the width of |Fl oat i ng [Default Value: 0. 6
a chamfered bend in user units
a transmission line as Valid Values: any
a multiple of its positive floating-point
standard width. This number
attribute is used only
for bend, style
chamfer.

trl NPt sToPI Specifies the number |l nt eger |Default Value: 20
of segments in a Valid Values: any
radial bend in a positive integer in user
transmission line as a units
function of the
number of segments
in a 180-degree
radial bend.

trl RadFac Specifies the radius |Fl oat i ng [Default Value: 3. 0
of a radial bend in a user units
transmission line as a Valid Values: any
multiple of the positive floating-point
transmission-line number
width. This attribute is
used only for bend-
style radial.

trlWdthl Specifies the width of |Fl oat i ng |Default Value: 20. 0
the first end of a user units
transmission line Valid Values: any
bend. positive floating-point

number

trl Wdth2 Specifies the width of |Fl oat i ng |Default Value: 20. 0
the second end of a user units
transmission line Valid Values: any
bend. positive floating-point

number
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Variable Name

Description

Type

Layout Editor
Value

Graphics Editor
Value

updat ePCel I | ncr enent

Specifies how often
the system updates
pcell parameters and
regenerates a pcell
during a stretch
operation.

Fl oati ng

Default Value: Every

grid snap, as defined
by the technology file
variable

nf gG i dResol uti o
n.

useDef aul t Vi a

Specifies whether the
default via is used or
a list of defined vias
appears. If t , the via
that has defaultVia
defined in the
technology file is
used; if no via has
defaultVia defined,
the first via found in
the listis used. If ni |
and multiple vias are
defined, the Select
Contact form
appears.

Bool ean

Default Value: t
Valid Values: t orni |

useEdi t or Backgr oundCo
| or For LSW

Specifies the
background color for
the layer purpose
icons on the Layer
Selection Window.
When setto t , the
background will be
the background color
of the layout editor
cell design window.
When set to ni | , the
background color will
be the background
color set in the

. Xdef aul t s file.

Bool ean

Default Value: t
Valid Values: t or ni |

useTr ueBBox

Specifies whether the
cellview bounding
box, including labels
(t), or the instance
master bounding box
(ni 1) displays. When
ni | , large designs
open faster.

Bool ean

Default Value: t
Valid Values: t orni |

Default Value: t
Valid Values: t or
ni |

July 2002

68

Product Version 5.0




Custom Layout SKILL Functions Reference

Layout Editor Functions

Variable Name Description Type Layout Editor Graphics Editor
Value Value
vi emNameToTypeli st Specifies the correct |Stri ng Default Value: none
viewname Valid Values: any
associated with thg valid view name
default tool name in
the Create New File
form.
xSnapSpaci ng Controls the Fl oat i ng |Default Value: 0. 1 Default Value: 1. 0
minimum distance user unit user unit
the cursor moves in Valid Values: any Valid Values: any
the X direction. positive floating-point |positive floating-point
number number
ySnapSpaci ng Controls the Fl oat i ng |Default Value: 0. 1 Default Value: 1. 0
minimum distance user unit user unit
the cursor moves in Valid Values: any Valid Values: any
the Y direction. positive floating-point |positive floating-point
number number
yankShape Specifies the default [Cyclic |Default Value:
shape used by rectangl e
| eH Yank. Valid Values:
rectangl e or
pol ygon
zooniloFi g Specifies whether the |Bool ean |Default Value: ni |
cellview zooms to Valid Values: t or ni |
objects found in a
search.

Environment Variables Used Internally

The following graphic and layout editor environment variables are for internal use only or are
reserved for future use. Changing the values of these variables may cause the layout editor
or other Cadence software to behave improperly or quit. Many of these variables are read-
only and cannot be changed.

abut Per pSnapOn, abut ServerOn,alignH liteArrowsOn,alignH |litelLayer,
alignH I'iteObjectsOn, coal esceLimt,coal esceRatio,confirnDel ete,
connSt at us, cont act I nst Li bName, criticality,ei pRedraw eval | LExpr On,
figOrder,interNumjunpersOn, mar ker Show gnor e, m nEncl osur eChecki ngOn,
m nLabel Si ze, m nRef reshAr ea, m nSpaci ngChecki ngOn, m nSti ppl eSi ze,

m nW dt hChecki nOn, nor eDi al ogs, nppSubShapeHi | i t eLayer, net Nane,

outl i neOnly, pi ckNCr eat e, pi nl nst Li bNane, pr obeText On, pruneSi ze, t oggl e,
t ransf or mvar ker s, t ransf or mvar ker sOn, vi ewNaneLi st
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envGetVal

For information on envGet Val , see the User Interface SKILL Functions Reference
manual.
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envSetVal

For information on envSet Val , see the User Interface SKILL Functions Reference
manual.
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leAutoRoute
| eAut oRout e(

)

=>t/nil

Description

Runs the Perform Route command in a Virtuoso layout accelerator window. The design is
immediately exported, routed, and imported back to the open cellview. The Export to Router
and Import to Router forms do not appear. All environmental options for exporting and

importing the design are set in the . cdsenv file.
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leEIPZoomAbsoluteScale

| eEl PZoomAbsol ut eScal e(
)

=>t/nil

Description

Fits the master cell of the instance you want to edit in the window. The window is redrawn so
the edit-in-place cell fills it.
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leEnvLoad
| eEnvLoad(

)

=>t/nil

Description

Loads the layout editor environment variables from the . cdsenv files. This file must be in
your home directory. The variables are read into memory, but the windows are not updated
with the new values. When new windows are created, they assume the new values.
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leGetEnv

| eGet Env(
t _name

)

=> g_val ue/ nil

Description

Returns the value currently assigned to the layout environment properties with the variable
t _nane.

Arguments

t _nane Name of the layout environment variable.

Value Returned

g_val ue/ nil Returns the value of the variable t _nane. If the specified
variable does not exist, it returns ni | .

Example

| eGet Env( "gravityOn" )

Returns the value of the variable gr avi t yOn.
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leSetEnv

| eSet Env(
t _name
g_val ue

)

=> t/nil

Description

Sets the layout environment properties with the variablet _nane to the value g_val ue.

Arguments

t _name Name of the layout environment property variable assigned the
value g_val ue.
Valid Values: any valid SKILL expression

g_val ue Value of the variablet _nanme.
Valid Values: any value that matches the value type defined for
the variable

Value Returned

t/nil Returns t if the value is assigned; otherwise, it returns ni | .

Example
| eSet Env( "gravityOn" nil )

Sets gravity off in the current window.
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leToggleGravity

| eToggl eG avity(
)

=> t/nil

Description

Turns gravity on or off.

Arguments

None.

Value Returned

t/nil

Example
| eToggl eG avity()

Sets gravity off if it was previously on, or on if it was previously off.
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Returns t if gravity is toggled; otherwise, it returns ni | .
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leToggleMaintainConnections

| eToggl eMai nt ai nConnect i ons(

)

=>t/nil

Description

Turns Maintain Connections on or off.

Arguments

None.

Value Returned

t/nil Returns t if Maintain Connections is toggled; otherwise, it
returns ni | .

Example
| eToggl eMni nt ai nConnecti ons()

Sets Maintain Connections off if it was previously on, or on if it was previously off.
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Object Creation and Plotting Functions

You can create a variety of objects and templates for multipart paths with the layout editor.
These objects are described in this section.
Arrays

Arrays are created using dbMosai ¢ objects. You can create simple mosaics only. Although
you can manipulate the location and orientation of complex mosaics, you cannot create them,
nor can you change their composition. You must use the structure compiler tool for these
operations.

Circles

Circles are created using dbEl | i pse objects. Circles are stored as ellipses, where the
bounding box of the ellipse is a square. A circle does not have to remain a circle; you can
stretch it into an ellipse.

Contacts

Contacts are created using dbl nst objects. Contacts are defined in the technology file and
must be parameterized cells with specific parameter names.

Donuts

Donuts are created using dbDonut objects.

Ellipses

Ellipses are created using dbEl | i pse objects.

Instances

Instances are created using dbl nst objects.

Labels

Labels are created using dbLabel objects.
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Multipart Path Templates

One way to define a template for a mulitpart path is by specifying the

| eDef i neMPPTenpl at e function in an ASCII file. A multipart path is a single relative object
design (ROD) object consisting of one or more parts at level zero in the hierarchy on the same
or on different layers.

Paths

Paths are created using dbPat h objects. You can use the Path command to create multilayer
paths, which are multiple paths on different layers with contact instances connecting the
different layers.

Pins

Rectangle, polygon, dot, and symbolic (instance) type pins can be created. They are created
as dbRect , dbPol ygon, dbDot , or dbl nst types, with dbPi ns attached to them. From a
database point of view, a pin is a logical object, not a physical object; the object seen is just
the figure used to represent the pin. Pins can be created on any layer and can be of any size.

The system prompts you for the terminal name.

Polygons

Polygons are created using dbPol ygon objects.

Procedural Access

All figure types can be created procedurally. Many of these procedures are identical to
database functions and maintain a consistent naming convention.

Rectangles

Rectangles are created using dbRect objects.
Tapered Transmission Lines

Tapered transmission lines are a special type of transmission line: they are a single
transmission line segment that has different widths at either end. The transition from one
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width to the other can be either linear or exponential. Tapered transmission lines are
represented in the database in the same way as transmission lines.

Transmission Line Bends

Transmission line bends are special types of transmission lines. They contain three points
and, therefore, define two segments and one bend. Unlike normal transmission lines, the two
segments of a transmission line bend can have different widths. Transmission line bends are
represented in the database in the same way as transmission lines.

Transmission Lines
Transmission lines are similar to paths, except that you can specify how bends in transmission

lines are built. You can specify standard bends, chamfered bends, or radial bends.
Transmission lines are useful in extremely high-frequency circuits.
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leCreateAutolnstPin

| eCr eat eAut ol nst Pi n(
d cellViewd
| _poi nt
t _termName
t_ternDir

)
=> d_pi nShapel d/ nil

Description

Creates a pin shape in cellviewd _cel | Vi ewl d.

Arguments

d cellViewd Database ID of the cellview in which the pin is created.

| _poi nt The point at which to create the i nst Pi n, a synDevi ce pin
defined in your technology file.

t _termName Name of the terminal to which the pin is attached. If no such
terminal exists, one is created. If the terminal must be created, it
is created on a net with the same name as the terminal.

Valid Values: any valid SKILL expression

t_ternDir Specifies the I/0 type (direction) of the pin.

Valid Values: i nput , out put , i nput Qut put, swi tch, or
j unper

Value Returned

d_pi nShapel d/ ni | Returns the object ID for the pin if the pin is created; otherwise,
it returns ni | .

Example
| eCreateAutolnstPin( celll 10:10 "terml" "input" )

Creates a pinin cellview cel | 1 at 10: 10. The pin is attached to terminal t er mL, and the
access direction of the pin is i nput . Returns the object ID of the pin.
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leCreateAutoPin

| eCr eat eAut oPi n(
d cellViewd
| _poi nt
t _termName
t_ternDir

)
=> d_pi nShapel d/ nil

Description

Creates a pin shape in cellviewd _cel | Vi ewl d.

Arguments
d cellViewd
| _poi nt

t _termName

t_ternDir

Value Returned

d _pi nShapel d/ ni |

Example

Database ID of the cellview in which the pin is created.
The point at which to create the rectangle pin.

Name of the terminal to which the pin is attached. If no such
terminal exists, one is created. If the terminal must be created, it
is created on a net with the same name as the terminal.

Valid Values: any valid SKILL expression

Specifies the I/O type (direction) of the pin.
Valid Values: i nput , out put, i nput Qut put, swi tch, or

j unper

Returns the object ID for the pin if the pin is created; otherwise,
it returns ni | .

| eCreateAutoPin( cell1 list(10:10) "terml" "input" )

Creates a pinin cellview cel | 1 at 10: 10. The pin is attached to terminal t er mL, and the
access direction of the pinis i nput . Returns the object ID of the pin.
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leCreateContact

| eCr eat eCont act (

d cellViewd

t _cont act
| _origin
t_orient
n_wi dt h
n_length
X_Tr ows
Xx_cols
n_xPitch
n_yPitch
t _xBi as
t _yBias
)

=> d_instld/ni

Description

Createst cont act type of instances in cellview d_cel | Vi ewl d with the specified
attributes. The specified contact must be defined in the library of d_cel | Vi ewl d.

Arguments
d cellViewd

t _contact

| _origin

t_orient

n_wi dt h

n_l ength

July 2002

Database ID of the cell used to create the instance.

Specifies the type of contact.
Valid Values: any valid contact type as defined in this library’s
technology file

Coordinates for the origin of the contact.

Mirrors and rotates the contact clockwise.
Valid Values: RO, R90, R180, R270, MX, MXR90, MY, or MYRO0

Specifies the width of the contact, or the width of each contact-
cut in a contact array.
Valid Values: any number greater than zero

Specifies the length of the contact, or the length of each contact-

cut in a contact array.
Valid Values: any number greater than zero
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X_I OWS Specifies the number of rows in the array.
Valid Values: an integer greater than zero

x_cols Specifies the number of columns in the array.
Valid Values: an integer greater than zero

n_xPitch Specifies the stepping distance between the columns of the
contact.
Valid Values: any number greater than or equal to zero

n_yPitch Specifies the stepping distance between the rows of the contact.
Valid Values: any number greater than or equal to zero

t xBias Specifies the location of the contact origin.
Valid Values: | ef t, cent er, orri ght

t _yBias Specifies the location of the contact origin.
Valid Values: t op, cent er, or bott om

Value Returned

d_instld/nil Returns the instance ID if the contact is created; otherwise, it
returns nil.

Example
| eCreateContact( celll "conl" 0:0 "RO" 1 11100 "center" "center" )

Creates a one-by-one array of a type conl contactin cel | 1. The origin of the contact is
located at O: 0. It is one user unit square, and the contact origin is in the center of the contact.

Interactive Function

| eH CreateContact( [w_wi ndowld] ) =>t/nil

Enter this function with only the window ID argument; the system prompts you for the type of
contact, the origin of the contact, the width and length of the contact, the number of rows and

columns in the array, the X and Y pitch, and the orientation of X and Y bias. If you do not
specify w_wi ndowl d, the layout editor uses the current window.
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leCreatePath

| eCr eat ePat h(
d cellViewd
| _ayer Pur posePair
| _points
n_wi dt h
[t_pathStyl e]
[n_offset]
[t_justification]
)
=> d_pat hl d/nil

Description

Creates a path in cellviewd _cel | Vi ewl d on the specified layer with pointlist| _poi nts

and width n_wi dt h.

Arguments
d cellViewd

| | ayer PurposePair

| _points

n_wi dth

t _pathStyle

n_of f set

t _justification

July 2002

Database ID of the cellview in which the path is created.

Layer-purpose pair of the path.
Valid Values: any valid layer name and purpose if other than
dr awi ng

List of coordinates used to create the path.

Specifies the width of the current segment of the path.
Valid Values: any non-negative number in user units

Specifies how the path segment ends are built for the current
path segment.

Valid Values: t r uncat eExt end, ext endExt end,

r oundRound, or var Ext endExt end

Specifies the offset from the points you enter to the actual path.
Valid Values: a positive or negative number

Specifies whether the path points correspond to the centerline of
the path, its left edge, or its right edge. The offset is relative to
the specified edge.

Valid Values: | ef t, cent er, orri ght
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Value Returned

d_pathld/nil Returns the object ID of the path if the path is created; otherwise,
it returns ni | .

Example
| eCreatePath( cell2 list("metal 1IR") list(0:0 10:0 10:10) 5 )

Creates a path in cellview cel | 2 on layer net al 1R with the coordinates 0: 0, 10: 0, 10: 10
and returns the object ID of the path. The path has a width of 5.

Interactive Function
| eHi CreatePath( [w_wi ndowlid] ) =>t/nil

Enter this function with only the window ID argument; the system prompts you to enter the
layer, coordinates, width, and options. If you do not specify w_wi ndowl d, the layout editor
uses the current window.
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leCreatePin

| eCreat ePi n(
d cellViewd
| _ayer Pur posePair
t _shape
| _points
t _termName
t_ternDir
| _accessDir

)
=> d_pi nShapel d/nil

Description

Creates a pin shape in cellview d_cel | Vi ewl d on the specified layer.

Arguments
d cellViewd

| _I'ayer PurposePair

t _shape

| _points

t _termName

t_ternDir

| accessDir

July 2002

Database ID of the cellview in which the pin is created.

Specifies the layer-purpose pair on which to create the pin.
Valid Values: any valid layer and purpose name

Type of shape to use for the pin.
Valid Values: r ect angl e or pol ygon

List of points to use for the creation of the pin.
Valid Values: two for a rectangle and more than two for a polygon

pin

Name of the terminal to which the pin is attached. If no such
terminal exists, one is created. If the terminal must be created, it
is created on a net with the same name as the terminal.

Valid Values: any valid SKILL expression

Specifies the I/O type (direction) of the pin.
Valid Values: i nput , out put, i nput Qut put, swi tch, or
j unper

List of access directions of the pin. This field is used only for

rectangular pins.
Valid Values: none, t op, bottom | eft, orri ght
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Value Returned

d_pi nShapel d/ ni | Returns the object ID for the pin if the pin is created; otherwise,
it returns ni | .

Example

| eCreatePin( geGet EditRep() "netal 1R' "rectangle" 1ist(0:0 10:10) "terml" "input"
list("left” "right") )

Creates a pin in the current cellview on layer net al 1Rfrom 0: 0 to 10: 10. The pin is
attached to terminal t er ni; the 1/O type of the pin i nput and the access directions of the
pin are | eft and ri ght . Returns the object ID of the pin.

Interactive Function

| eHi CreatePin( [w_wi ndowld] ) =>t/nil

Enter this function with only the window ID argument; the system prompts you to enter the
terminal name, pin shape, 1/0O type, and access direction for the pin. If you do not specify
w_wi ndowl d, the layout editor uses the current window.
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leDefineMPPTemplate

| eDef i neMPPTenpl at e(

?techld d techld

?name S _nane

?l ayer txl _layer

[?wi dth n_wi dt h]
[?justification S justification]

[ ?of f set n_of fset]

[ ?endType S endType]

[ ?begi nExt n_begi nExt]

[ ?endExt n_endExt ]

[ ?choppabl e g_choppabl e]

[ ROD Connectivity Argunments]

[ ?of f set SubPat h | _offsetSubpat hArgs. ..]
[ ?encSubPat h | _encSubpat hArgs. . .]
[ ?subRect | _subrectArgs...]

) ; end | eDefi neMPPTenpl at e
=t | nil

ROD Connectivity Argunents

[ ?term OType S term OType]

[ ?pin g_pin]

[ ?pi nAccessDir t1 _pinAccessDi r]

[ ?pi nLabel g_pi nLabel ]

[ ?pi nLabel Hei ght n_pi nLabel Hei ght ]

[ ?pi nLabel Layer t x| _pi nLabel Layer]

[ ?pi nLabel Font S _pi nLabel Font]

[ ?pi nLabel Drafting g_pi nLabel Drafting]
[ ?pi nLabel Ori ent S_pi nLabel Ori ent]

[ ?pi nLabel O f set Poi nt | _pinLabel Of f set Poi nt]
[ ?pi nLabel Just S _pi nLabel Just]

[ ?pi nLabel Ref Handl e S_pi nLabel Ref Handl e]

end of ROD Connectivity Argunents

;1 _of fset Subpat hArgs O fset Subpath Argunents

list(
list(
?l ayer txl _layer
[?wi dth n_wi dt h]
[ ?sep n_sep]
[?justification S justification]
[ ?begi nOF f set n_begi nOf f set ]
[ ?endO f set n_endOf f set ]
[ ?choppabl e g_choppabl e]

[ Repeat ROD Connectivity Argunments here]
) ;End of first offset subpath |ist

) ;End of offset subpath lists
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; End of | _of f set Subpat hAr gs

;1 _encSubpat hArgs Encl osure Subpath Argunents

list(
list(
?l ayer txl _layer
[ ?encl osure n_encl osure]
[ ?begi nOF f set n_begi nOf f set ]
[ ?endO f set n_endOf f set ]
[ ?choppabl e g_choppabl e]

[ Repeat ROD Connectivity Arguments here]
) ;End of first enclosure subpath |ist

) ; End of encl osure subpath lists
; End of | _encSubpat hArgs

;1 _subrect Args Subrectangle Argunents

list(
list(
?l ayer txl _layer
[?wi dth n_wi dt h]
[?l ength n_I engt h]
[ ?g9ap S_gap]
[ ?sep n_sep]
[?justification S justification]
[ ?begi nOF f set n_begi nOf f set ]
[ ?endOf f set n_endOf f set ]
[ ?space n_space]
[ ?choppabl e g_choppabl e]

[ Repeat ROD Connectivity Arguments here]
) ;End of first subrectangle |ist

) ;End of subrectangle lists
; End of | _subrectArgs

Description

The syntax of this function provides the structure for defining the field names and default
values for one multipart path (MPP) in an ASCII file. This information is referred to as an MPP
template. A multipart path is a single relative object design (ROD) object consisting of one
or more parts at level zero in the hierarchy on the same or on different layers. The purpose of
an MPP template is to create MPPs in layout cellviews using predefined values. You can
define any number of MPP templates in a single ASCII file by specifying

| eDef i neMPPTenpl at e once for each MPP template; each template must be identified by
a template name (t _nane) that is unique within the ASCII file.

When you load an ASCII MPP template file, the system checks the names of the ASCII MPP
templates against the names of MPP templates that already exist in the technology file in
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virtual memory. If there is a name conflict, the system displays a message in the CIW saying
that an MPP template in the ASCII file is replacing an existing MPP template. The existing
template is overwritten in virtual memory only. If you do not want to overwrite the original MPP
template in your binary technology library on disk, do not save changes to the technology file.
You can also avoid overwriting existing templates by changing the matching names in your
ASCII file. For more information about what to do, see “Problem: Warning in CIW: MPP
template name is replacing an existing MPP template” in the Virtuoso Relative Object
Design User Guide.

The system merges the ASCII MPP template definitions into the technology file in virtual
memory. When you choose the Virtuoso® layout editor Create — Multipart Path command
(and press F3), the system displays the names of all MPP templates in the pull-down MPP
Template field on the Create Multipart Path form.

You can load ASCII files in any of the following ways:

= Inthe Virtuoso® layout editor, with the Create — Multipart Path command, using the
Load Template option.

= In the CIW, with the following statement:
| oad "pathToFil e/tenpl ateFil ename.il”

For example,
load "../skill/nppTenplates.il"

m Inthe .cdsinit file
You can identify ASCII MPP template files in your .cdsi ni t file. The system
automatically executes the .cdsi ni t file when the Cadence® design framework II
product starts, and loads the identified files. For information about the .cdsi ni t file, see
the Virtuoso Layout Editor User Guide.

m Intheliblnit.il file
You can attach ASCIlI MPP template files to your library by identifying them in a
['iblnit.il file. The system automatically executesthel i bl nit. il file whena
library is opened and loads attached files.

Note: Avoid using graphical SKILL functions such as hi Set Bi ndKey in your
l'i bl nit.il file; doing so will result in an error. For more information see “What to
Avoid in the libinit.il File” in the Virtuoso Parameterized Cell Reference.

To attach a file to a library,
0  Place the file within the library directory.
0 Inthe library directory, create (or update) a file named i bl nit.il.

0O Withintheliblnit.il file, write al oad statement like this:
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| oad "pat hToFil e/tenpl ateFil enane.il”

Note: Loading MPP templates from an ASCII file affects only the temporary version of your
technology library in virtual memory. If you want the loaded templates and changes you make
to their values with the Create — Multipart Path form to persist beyond the end of the current
editing session, you must save the changes to your binary technology library on disk before
you exit the software. Remember that MPP templates loaded from ASCII files overwrite
templates with matching names in the technology file in virtual memory, and when you save
changes to your technology file, the virtual memory version overwrites your technology library
on disk.

Arguments
Forthed t echl d andt _name arguments, see the description below.

All other arguments for | eDef i neMPPTenpl at e have the same names, definitions, valid
values, and default values as the arguments for the r odCr eat ePat h function. For a detailed
description of each argument, see the “Arguments” section of the r odCr eat ePat h function
in the Virtuoso Relative Object Design User Guide. (The links in the syntax statement go
to the related argument definition sections in the Relative Object Design User Guide.)

d techld Database ID of the technology library associated with the current
cellview.
t _nanme Character string enclosed in double quotation marks specifying

the name of the MPP template. The name must be unique within
the MPP templates in the ASCII file. Do not assign the name
New; it is a reserved name.

Default: none

Value Returned
t Returned if the argument list is created successfully.

ni | Returned if the argument list is not created successfully.

Differences Between leDefineMPPTemplate and rodCreatePath Syntax

The syntax for specifying an MPP template with | eDef i neMPPTenpl at e is based on the
syntax of the r odCr eat ePat h function. Most arguments are the same and have the same
default values. The differences between the syntax for an MPP template specified with

| eDef i neMPPTenpl at e and r odCr eat ePat h are summarized below:
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m  For the arguments that | eDef i neMPPTenpl at e and r odCr eat ePat h have in
common, the argument definitions, valid values, and default values are identical.

m | eDefi neMPPTenpl at e has one additional argument: t _name

m  For some arguments, the data type is more restricted for | eDef i neMPPTenpl at e than
itis forr odCr eat ePat h. Specifically, you can enter either a character string or a symbol
for r odCr eat ePat h arguments with the data type S_; for the equivalent
| eDef i neMPPTenpl at e arguments, you must enter a character string (the data type is
t _ for text).

= You cannot specify an expression as a value for any of the | eDef i neMPPTenpl at e
arguments.

m | eDefi neMPPTenpl at e does not contain the following r odCr eat ePat h arguments:

d cvlid
The current cellview is used.

S _nanme

The system generates a default ROD name when you create an MPP in a cellview;
you can change it in the ROD Name field on the Create ROD Multipart Path form
or in the Edit Properties form.

S _net Name

When the MPP template you choose includes the definition of pin connectivity, to
create an MPP in a layout cellview, you must enter a value for the Net Name field
in the Create ROD Multipart Path form.

S termNanme
When the MPP template includes the definition of pin connectivity, the system
assigns the net name you enter for terminal name.

| pts
Click in the layout cellview to specify the point list.

| _prop
There is no property field in the Create Multipart Path forms, so this argument has
been omitted.

m | eDefi neMPPTenpl at e does not contain the r odCr eat ePat h arguments listed
below because these arguments represent an alternate way of specifying a point list for
an MPP, and the point list varies for each occurrence of an MPP within a layout cellview.

dl _fronmObj t xf_size
| startHandl e | _endHandl e
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For detailed information about the r odCr eat ePat h function, its arguments, and the default
values, see the r odCr eat ePat h section of the Virtuoso Relative Object Design User
Guide.

Using the leDefineMPPTemplate Function

You can create an ASCII MPP template file either
= with a text editor

= or with the Virtuoso® layout editor by using the Save Template option on the Create
Multipart Path form and saving to ASCII

The following example shows an ASCII file containing the definitions for two MPP templates.

= When you create an ASCII template file with a text editor, you need to substitute your
own library and technology file names for the variables myLi br ar yName and
myTechFi | eName in the example below.

m If you enter an invalid technology file name, the system displays a warning message in
the CIW and no templates are loaded.

= When you save the values in the Create Multipart Path form to ASCII, the system
replacesthe myLi br ar yName and my TechFi | eNanme variables with the name of the
current library and the name of the current technology file.

Note: If you load an ASCII file that was created with the Create Multipart Path form, make
sure you are using the same library and technology file that was current when the ASCII file
was created.

;> This procedure identifies the technology library and technology fil e nanmes, and
;; opens the technology file in read-only node.If the technology library does not
;; open, the procedure displays an error nessage and exits.|f the technology library
;; opens,the procedure continues, and reads the |eDefi neMPPTenpl ate functi ons,

;; each of which define the fields and values for a nultipart path (MPP)

pr og( _ _
( tech techLi bNane techFil eNane)
techLi bName = "nyLi brar yNanme"
techFil eNane = "myTechFi | eNane"
tech = techQpenTechFil e( techLi bName techFil eName "r" )
i f(tech==nil
t hen
return(nil)
) ; end if

; Tenpl atel defines an MPP consisting of only a nmaster path.

| eDef i neMPPTenpl at e(
?techld tech
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?namne "tenpl atel”

?l ayer "pol y1"

2w dt h 0. 600000

?choppabl e t

?endType "flush"

?justification "center"

?of f set 0. 700000

?ternm OType "switch"

?pin t

?pi nAccessDi r list( "bottom "left"” "right" )

)

end | eDefi neMPPTenpl ate function for tenpl atel

; Tenpl ate2 defines an MPP consi sting of a master path, three of fset subpaths,

; three encl osure subpaths,

| eDef i neMPPTenpl at e(

and three sets of subrectangles.

; Master path
?techld tech
?name "Tenpl at e2"
?l ayer "cel | Boundary"
?wi dt h 0. 600000
; Three offset subpaths
?of f set SubPat h
l'ist(
Iist(
?l ayer "pwel | "
?w dt h 1. 000000
?choppabl e t
?sep 2. 000000
) ; end of first sublist
Iist(
?l ayer "pol y1"
?w dt h 1. 000000
?choppabl e t
?sep 4. 000000
) ; end of second subli st
Iist(
?l ayer "metal 1"
?w dt h 1. 000000
?choppabl e t
?sep 6. 000000

) ; end of third subli st

July 2002

) end of offset subpath lists
; Three encl osure subpat hs
?encSubPat h
list(
Iist(
?l ayer "nmet al 2"
?encl osure 0. 100000
?choppabl e t
?begi nOf f set 0. 100000
?endO f set 0. 200000
) end of first sublist
list(
?l ayer "met al 3"
?encl osure 0. 150000
96
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)

?choppabl e t
?begi nOf f set 0. 200000
?endd f set 0. 300000
) ; end of second subli st
Iist(
?l ayer "ndi ff"
?encl osure 0. 180000
?choppabl e t
?begi nOF f set 0. 300000
?endd f set 0. 400000

) ; end of third sublist
) ; end of enclosure subpath lists

; Three sets of subrectangl es

?subRect
Iist(

list(
?l ayer "pdiff"
?wi dt h 0. 500000
?l ength 0. 600000
?choppabl e t
?sep 0. 200000
?space 1. 000000

) ; end of first sublist

Iist(
?l ayer "pwel | "
?wi dt h 0. 600000
?l ength 0. 800000
?choppabl e t
?sep 0. 500000
?space 3. 000000

) ; end of second subli st

Iist(
?l ayer "pol y1"
?wi dt h 0. 800000
?l ength 1. 000000
?choppabl e t
?sep 2. 000000
?space 5. 000000

) ; end of third list
) ; end of subrectangle lists
end | eDefi neMPPTenpl ate function for tenpl ate2

) ; end prog

July 2002

97

Product Version 5.0



Custom Layout SKILL Functions Reference
Layout Editor Functions

lePlot

| ePl ot (
[t_fil eName]

)

=>t/nil

Description

Procedural plot submission command that generates the plot defined inthet fi |l eNanme
plot template file. Plot options are stored in a disembodied property list called

| ePl ot Opti ons. When| ePl ot () loads the plot template file, it reads the plot options from
the | ePl ot Opt i ons property list. There are two ways to create the plot template file: use
Vi , or save the options in the Submit Plot form to a file. The plot template file is used by

| ePl ot () and by the Load command in the Submit Plot form. However, the following options
are ignored by the Load command: | i brary, cel |, vi ew, and pl ot Si ze.

Arguments

t_fil eName A plot template file that stores plot options in a disembodied
property list named | ePl ot Opti ons.

Value Returned
t/nil t if the operation was successful, ni | otherwise.

Examples
| ePl ot ("myPl ot Tenpl at eFi |l e")

Plots a cellview as specified in myPl ot Tenpl at eFi | e.

Sample lePlotOptions template file
| ePl ot Options = ' (nil

ar ea "whol e"

Vi ew "l ayout "

cell "1 nv"

library "master"

pl ot "cel | vi ew'

bBox ((0.0 0.0) (10.0 36.0))
not eText "For Your Review'

not es t

header t

pl otter Type "postscriptl”
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papersi ze
pl otter

di spl ay
outputfile
time

tpdir

copy

scal e
center
mailto

mai |
orientation
pl ot si ze
of f set

uni t
gridvultiple
gri dSpaci ng
gridType

st opLevel
startLevel
arrayDi spl ay
i nst Nane
pat hCL

dr awAxesOn
i consOn

)

e
" Hp"
"di spl ay”

"now'
“/usr/tm"
1

7408. 333333
nil

"user _nane"
t
"automatic"

(2.916667 10.5)

(0.0 0.0
"inches"
5

1. 000000
" Dot s"

32

0

"Ful I
"instance"
"yes"

t

ni |

You can also insert the | ePl ot Opt i ons into the . cdsi ni t file. Each time you print, the

options from that template file are used. However, the library name, cell name, and the view
name in the | ePl ot Opt i ons template file are not used, they are generated by the cellview
window from which you are printing.

Plot Options and Descriptions

Plot Option

Type

Description

ar ea

arrayDi spl ay

bBox

cel |
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String

String

Floating

String

whol e plots entire cellview, sel ect plots
selected area, r esel ect plots a reselected
area.

Ful | prints all instances in the array, Bor der
prints only the instances around the outside
edge of the array, Sour ce prints only the
instance in the lower left corner of the array.

Specifies in user units the part of the cellview to
be plotted. Defaults to the cellview’s bounding
box.

Name of the cell to be plotted. Used by
| ePl ot () only.
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Plot Option Type Description

center Boolean If t , the design is centered on the page.

copy Integer Number of copies to print.

di spl ay String Display name that specifies the display packets
to use when generating the plot.

dr awAxesOn Boolean If t, the axes are plotted.

gridvultiple Integer Major grid lines or dots are displayed every
gri dMul ti pl e units. Major grid lines are
thicker than minor grid lines. Major grid dots are
larger than minor grid dots. This corresponds to
the Major Spacing field in the Plot Display
Options form.

gri dSpaci ng Integer Minor grid lines or dots are displayed every
gr i dSpaci ng units. Minor grid lines are thinner
than major grid lines. Minor grid dots are smaller
than major grid dots. This corresponds to the
Minor Spacing field in the Plot Display Options
form.

gridType String Specifies grid type of None, Dot s, or Li nes.

header Boolean If t , displays a header and legend on the plot.

i consOn Boolean If t , displays only outlines of instances in arrays.

i nst Nare Boolean If t , displays instance name.

[ibrary String Name of the cell’s library to be plotted. Used by
| ePl ot () only.

mai | Boolean If t, plot notification is e-mailed to addresses
specified by mai | t o. If ni | , plot notification is
not e-mailed.

mailto String Addresses to receive plot notification. Separate
addresses with spaces.

not es Boolean If t , displays information specified by
not eText .

not eText String Text displayed on the plotif notes ist.

July 2002

100 Product Version 5.0



Custom Layout SKILL Functions Reference
Layout Editor Functions

Plot Option

Type

Description

of f set

orientation

outputfile
papersi ze

pat hCL

pl ot si ze

pl otter

scal e

startLevel

st opLevel
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Floating

String

String
String

String

Floating

String

Floating

Integer

Integer

Specifies the X and Y origin of the cellview or
viewing area in measurements specified by
uni t . The offset is a pair of floating-point
values. If the plot spans more than one page,
the offset is from the bottom left corner.

Sets what edge of the paper to use as the top.
portrait plots the cellview as it appears in
window, | andscape rotates the cellview 90
degrees counterclockwise, aut ormat i ¢ plots
the cellview whichever way fits best.

Saves plot information to the specified file
instead of sending it to the printer.

Name of paper size for specified plotter.

If yes, plots paths with center lines; if no, plots
paths without centerlines; if onl y, plots
centerlines only.

Specifies the width and height of the resulting
plot in inches. If pl ot si ze is not specified, one
of the following occurs:

m If scal e is specified, the pl ot si ze is the
bBox size scaled.

m Ifareais whol e, the pl ot si ze is the size
of the bBox for the plotter and paper si ze.

= If none of the above is true, the pl ot si ze
defaults to 8x10.5 inches.

Used by | ePl ot () only.

Name of the plotter specified in the
. cdsplotinit file.

Specifies the magnification of the plot in
measurements specified by uni t .

Specifies the first level in the design hierarchy to
be plotted.

Specifies the last level in the design hierarchy to
be plotted.
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Plot Option

Type

Description

time

t npdi r

unit

Vi ew

String

String

String

String

Specifies the time to plot the design. The plot is
stored int npdi r until it is plotted. Use one of
the following formats to set time:

- now (plot immediately)

-hh: nm am pm day (plot at specified time, for
example: 03: 15 PM Wed)

Specifies the directory where the plot is to be
stored if it is not sent to the plotter.

Specifies the type of measurement for
pl ot si ze, scal e, and of f set . Valid units are
i nches,cm mm and f eet . Default is i nches.

Name of the cell’s view to be plotted. Used by
| ePl ot () only.
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Object Editing Functions

This section describes the procedural equivalents to the interactive editing functions on the
Edit menu. These procedural functions perform like the interactive functions but have no user
interface associated with them. They can be used to implement new user-defined functions.

July 2002 103 Product Version 5.0



Custom Layout SKILL Functions Reference
Layout Editor Functions

leAttachFig

| eAtt achFi g(
d figldl
[d_figld2]
)

=>t/nil

Description

Attachesd figldltod figld2bymakingd figldlachildofd figld2.If

d_fi gl dl is already attached to another object, it is detached fromit. Ifd_f i gl d2 is not
specified,d_fi gl d1 is detached from any object it is currently attached to without attaching
it to anything else.

Arguments
d figldl Database ID of the child object.
d figld2 Database ID of the parent object.

Value Returned

t/nil Returns t if the child is attached:; otherwise, it returns ni | .

Example
|l eAttachFig( figl fig2 )

Makes the object fi g1 a child of the objectfi g2 and returns t .
|l eAttachFig( figl )

Detaches f i g1 from any object it is currently attached to without attaching it to anything else
and returns t .

Interactive Function
| eH Attach( [w_wi ndowld] ) => t/nil

Enter this function with only the window ID argument; the system prompts you to point to the
child object and the parent object. If you do not specify w_wi ndowl d, the layout editor uses
the current window.
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leChopShape

| eChopShape(
d_shapel d
| _points
g_cl osed
[g_remove]
[ x_sides]
)

=> | _newShapes/nil

Description

Cuts the shape d_shapel d using the chop shape | _poi nt s.

Arguments
d shapeld
| _points

g_cl osed

g_renove

X_sides

Value Returned

| _newShapes/nil

Example

Database ID of the shape to be cut.
List of points describing the chop shape.

Specifies whether the chop shape is closed or not.
Valid Values: t orni |

Specifies whether to remove the objects inside the chop shape.
Default Value: ni |
Valid Values: t or ni |

Specifies the number of sides to be used when converting conic
shapes to polygons before cutting them.

Default Value: 20

Valid Values: any positive integer

Returns the list of shapes resulting from the operation if the
shape is chopped; otherwise, it returns ni | .

| eChopShape( shape2 list(0:0 0:10 8:8) nil nil 10)
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Using the coordinates in the list, cuts a triangle out of the shape shape?2 after converting it
to a polygon with 10 sides. Does not close the chop shape and does not remove any object.
Returns the object IDs of the new shapes.

Note: The layout editor does not remove objects if the chop shape is not closed. An open
chop shape does not clearly indicate which objects are “inside.”

Interactive Function
| eHi Chop( [w_wi ndowld] ) =>t/nil

Enter this function with only the window ID argument; the system prompts you to point to the
shape to be chopped, to create the chop shape, and specify if the shape is closed. If you do
not specify w_wi ndowl d, the layout editor uses the current window.
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leConvertShapeToPolygon

| eConvert ShapeToPol ygon(
d_shapel d
[ x_sides]

)
=> d_pol ygonl d/nil

Description

Converts shape d_shapel d to an equivalent polygon. If it is a conic, the polygon has the
specified number of sides.

Arguments
d_shapeld Database ID of the shape to convert.
X_si des Specifies the number of sides to use when converting conic

shapes.
Default Value: 20
Valid Values: any positive integer up to 2047.

Value Returned

d_pol ygonl d/ nil Returns the object ID of the polygon if it is created; otherwise, it
returns ni | .

Example
| eConvert ShapeToPol ygon( shape2 10 )

Converts the conic shape shape?2 to a polygon with 10 sides and returns the object ID for the
polygon.

Interactive Function
| eHi Convert ShapeToPol ygon( [w_wi ndowl d] ) => d_pol ygonl d/nil

Enter this function with only the window ID argument; the system prompts you to point to the
shape to convert. If you do not specify w_wi ndowl d, the layout editor uses the current
window.
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leDefineExternalPins

| eDefi neExt er nal Pi ns()
=>t/nil
Description

Starts the Define External Pins enter function in the current window. The Define External Pins
enter function provides a user interface for defining one or more pins on a net as being
externally connected outside of a device.

For more information, see the Virtuoso Layout Editor online documentation.

Arguments

None.

Value Returned

t/nil Returns t if the command executed successfully and ni | if an
error occurred.

Example

when( | eDef i neExt er nal Pi ns()
i nfo("Define External Pins executed successfully.\n")

)

Starts the Define External Pins enter function. Prints the message when the command
successfully finishes.
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leDefinelnternalPins

| eDefi nel nternal Pins()
=>t/nil
Description

Starts the Define Internal Pins enter function in the current window. The Define Internal Pins
enter function provides a user interface for defining one or more pins on a net as being
internally connected within a device.

For more information, see the Virtuoso Layout Editor online documentation.

Arguments

None.

Value Returned

t/nil Returns t if the command executed successfully and ni | if an
error occurred.

Example

when( | eDef i nel nt er nal Pi ns()
info("Define Internal Pins executed successfully.\n")

)

Starts the Define Internal Pins enter function. Prints the message when the command
successfully finishes.
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leDefinePPPins

| eDef i nePPPi ns(
[ w_wi ndowl d]

)

=>t/nil

Description

Starts the Define Pseudo Parallel Connected Net enter function in the current window.
Corresponds to the Connectivity — Define Pins — Pseudo Parallel Connect command.
The Define Pseudo Parallel Connected Net form provides a user interface for defining one or
more pins on a net as being pseudo parallel connected. If you do not specify w_wi ndowl d,
the layout editor uses the current window.

For more information, see the Virtuoso Layout Editor online documentation.

Arguments

w_wi ndowl d Window ID of the window specified.

Value Returned

t/nil Returns t if the command executed successfully and ni | if an
error occurred.

Example

when( | eDef i nePPPi ns()
i nfo("Define Pseudo Parall el Connected Net executed successfully.\n")

)

Starts the Define Pseudo Parallel Connected Net enter function. Prints the message when
the command successfully finishes.
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leDefineWeaklyConnectedPins

| eDefi neWeakl yConnect edPi ns()
=>t/nil
Description

Starts the Define Weak Pins enter function in the current window. The Define Weak Pins enter
function provides a user interface for defining one or more pins on a net as being weakly
connected within a device.

For more information, see the Virtuoso Layout Editor online documentation.

Arguments

None

Value Returned

t/nil Returns t if the command executed successfully and ni | if an
error occurred.

Example

when( | eDef i neWeakl yConnect edPi ns()
i nfo("Define Weakly Connected Pins executed successfully.\n")

)

Starts the Define Weak Pins enter function. Prints the message when the command
successfully finishes.
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leFlattenlnst

| eFl att enl nst (
d instld
Xx_levels
[g_flattenPCell s]
[g_preservePins]
[ g_preserveRODobj s]

)

=> t/nil

Description

Flattens instance d_i nst | d up through x_| evel s of hierarchy.

Arguments
d instld Database ID of the instance to flatten.
X _levels Number of levels of hierarchy through which to flatten the
instance.
Valid Values: an integer between 0 and 20
g flattenPCel |ls Specifies whether pcells are flattened.
Default Value: ni |
Valid Values: t or ni |
g_preservePi ns Specifies whether pin connectivity information is preserved.

Default Value: ni |
Valid Values: t or ni |

g_preserveRODobj s Specifies whether ROD properties are preserved.

Default Value: ni |
Valid Values: t or ni |

Value Returned

t/nil Returns t if the instance is flattened; otherwise, it returns ni | .
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Example

|l eFlattenlnst( instancel 2 nil )

Flattens the instance i nst ancel through two levels of the hierarchy and does not flatten any
pcells contained in the instance.

Interactive Function

leH Flatten( [w_wi ndowld] ) =>t/nil

Enter this function with only the window ID argument; the system prompts you to point to the
instance to flatten and specify the number of levels through which to flatten it. If you do not
specify w_wi ndowl d, the layout editor uses the current window.
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leMakeCell

| eMakeCel | (
I _figs
t _|'i bName
t _cell Name
t _vi ewName
g_repl ace

)

=> d_cel | Viewl d/nil

Description

Creates the cellview specified byt | i bName,t cel | Name,andt _vi ewNane. If the
cellview already exists, it is overwritten.

Arguments
| _figs List of objects contained in the original cellview.
t _|Ii bName Specifies the name of the new cellview’s library.
Valid Values: any valid library name
t _cel |l Name Specifies the name of the new cellview’s cell.
Valid Values: any valid cellview name
t _vi ewName Specifies the name of the new cellview’s view.
Valid Values: any valid view name
g_repl ace Specifies whether the objects selected should be replaced by an

instance of the new cellview. If this option is not selected, the
original objects are not modified.
Valid Values: t orni |

Value Returned

d cellView d/nil Returns the new cellview ID if a new cellview is created;
otherwise, it returns ni | .

Example
| eMakeCel | ( list(figl fig2) "nmylib" "nycell" "layout” nil )
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Creates a cellview containing copies of the objectsfi gl andfi g2 inal ayout view of
nmycel | innyl i b. The objects in the original cellview are not replaced by the new cell.
Returns the database ID of the new cellview.

Interactive Function

| eHi MakeCel | ( [w_wi ndowld] ) =>t/nil

Enter this function with only the window ID argument; the system prompts you to point to the
objects contained in the new cellview; specify the library, cell, and view names; specify

whether to replace the selected objects; and indicate an origin for the new cellview. If you do
not specify w_wi ndowl d, the layout editor uses the current window.
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leMergeShapes

| eMer geShapes(
| _shapes
[ x_sides]

)

=> | _newShapes/nil

Description

Merges the list of shapes| shapes. The input shapes can be on multiple layers. Merges
only shapes on the same layer. Returns the list of shapes resulting from the operation.

Arguments
| _shapes List of shapes to be merged.
X_si des Specifies the number of sides to use when converting conic

shapes to polygons before merging them.
Default Value: 20
Valid Values: any positive integer

Value Returned

| _newShapes/nil Returns the list of shapes resulting from the merge; otherwise, it
returns ni | .

Example
| eMer geShapes( list(figl fig2 fig3) )

Merges the objects fi g1, fi g2, and f i g3 after converting any conics to polygons with the
default of 20 sides and returns the object ID of the resulting shape.

Interactive Function
| eHi Merge( [w_wi ndowld] ) =>t/nil

Enter this function with only the window ID argument; the system prompts you to point to the
shapes to be merged. If you do not specify w_wi ndowl d, the layout editor uses the current
window.

July 2002 116 Product Version 5.0



Custom Layout SKILL Functions Reference
Layout Editor Functions

leModifyCorner

| eModi f yCor ner (
d figld
| _sel Array
g_chanter
x_di stance
[ x_sides]

)

=> t/nil

Description

Rounds or cuts off selected corners of the rectangle or polygon specified by d_fi gl D.

Arguments
d figld The database ID of the polygon or rectangle to modify.

| sel Array A list of Boolean values indicating whether each vertex in the
shape can be modified. The Boolean values must match the
number and order of vertices in the shape. (Use
d_shapel d~>Poi nt s to obtain the vertices of the shape.)

g_chanf er A Boolean value specifying whether you want to create a
chamfer or a rounded corner.
Valid Value: t (chamfer) or ni | (round)

Xx_di stance The distance from the vertex to begin modifying the corner. The
distance used is half the length of the longest line segment
adjacent to the corner or the value supplied for x_di st ance,
whichever is shorter.

Valid Values: any positive floating value up to half the length of
the longest adjacent line segment

x_si des The number of sides to use when converting a corner to a curve.

Default Value: 20
Valid Values: any positive integer

Value Returned

t/nil Returns t if the corner is modified; otherwise, returns ni | .
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Example
| eMbdi fyCorner( figlt nil t 4.0t )

Converts selected corners of f i g1 to chamfers using a distance of four user units. Returnst .

Interactive Function
| eHi Modi fyCorner( [w_wi ndowld] ) =>t/nil

Enter this function with only the window ID argument; the system prompts you to select the
corners to modify. If you do not specify w_wi ndowl d, the layout editor uses the current
window.

July 2002 118 Product Version 5.0



Custom Layout SKILL Functions Reference
Layout Editor Functions

leMoveCellViewOrigin

| eMoveCel | Vi ewOri gi n(
d cellViewd
| _poi nt

)

=>t/nil

Description

Moves the contents of cellview d_cel | Vi ewl d so that the originisat| _poi nt.

Arguments
d cellViewd Database ID for the cellview whose origin is moved.
| _point Specifies the new origin for the cellview.

Value Returned

t/nil Returns t if the origin moves; otherwise, it returns ni | .

Example
| eMoveCel | Viewrigin( cell2 14:14 )

Moves the contents of cellview cel | 2 a negative 14 user units in the X direction and a
negative 14 user units in the Y direction, so that the origin is at the original 14: 14 location.
Returnst .

Interactive Function
| eH MoveOrigin( [w_wi ndowld] ) =>t/nil

Enter this function with only the window ID argument; the system prompts you to point to the
new origin. If you do not specify w_wi ndowl d, the layout editor uses the current window.
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lePasteFigs

| ePast eFi gs(
d cellViewd
| dest Pt
[t_rotation]

)

=> t/nil

Description

Places the contents of the yank buffer in cellview d_cel | Vi ewl d at the destination point
| destPt.

| ePast eFi gs works in layout editor windows opened using menus. It does not work in
nongraphical windows opened with dbQOpenCel | Vi ewBy Type.

See |leYankFigs for information about copying objects into the yank buffer.

Arguments

d_cell Viewd Database ID for the cellview in which to place the yanked
objects.

| dest Pt Coordinate specified as the destination point for the reference
point of the yanked objects.

t _rotation Rotates the contact clockwise, and mirrors the contact.

Default Value: RO
Valid Values: RO, R90, R180, R270, MX, MXR90, MY, or MYRO0

Value Returned
t/nil Returns t if the objects are placed; otherwise, it returns ni | .

Example
| ePast eFi gs( geGetEditCel | View() 100:100 )

Pastes the objects currently in the yank buffer, placing the reference point of the yanked
objects at 100:100.
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Interactive Function

| eHi Paste( [w_wi ndowl d] ) =>t/nil

Enter this function with the window ID argument only; the system prompts you to point to the
location to place the yanked objects. If you do not specify w_wi ndowl d, the layout editor
uses the current window.
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leSizeShape

| eSi zeShape(
d_shapel d
g_si zeFact or

)

=> | _shapes/ni

Description

Sizes shape d_shapel d byg_si zeFact or.

Arguments

d shapeld Database ID of the shape to size.

g_si zeFact or Specifies the amount by which the shape is sized in user units.
Positive values oversize objects; negative values undersize
objects.

Valid Values: any positive or negative number

Value Returned

| shapes/nil Returns a list of the resulting shapes if they are sized; otherwise,
it returns ni | .

Example
| eSi zeShape( shapel 2 )

Oversizes the shape shapel by a factor of 2.

Interactive Function

| eHi Size( [w_wi ndowl d] ) => t/nil

Enter this function with only the window ID argument; the system prompts you to point to the
shape to size and specify a size factor. If you do not specify w_wi ndowl d, the layout editor
uses the current window.
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leSplitShape

| eSplit Shape(
d_shapel d
| _delta
| _splitLine

g |l eftOrRi ght
[ g_I ockAngl es]

)

=>t/nil

Description

Splits a shape and moves one portion of it. Uses a multisegment split line to divide the shape.

Arguments
d shapeld

| delta

| splitLine

g_leftOrRi ght

g_l ockAngl es

Return Values

t/nil

Example

The database ID of the shape you want to redraw.

List specifying distances in the X and Y direction to move the split
portion.

List of points defining the split line.

Boolean specifying whether the part to be moved is to the left or
right of the split line. Left and right are defined by the order of the
points in the split line.

Valid Values: t (left) or ni | (right)

Boolean specifying whether angles between edges should be
preserved.

Default Value: t

Valid Values: t orni |

Returns t if the operation is successful. Otherwise returns ni | .

| eSplitShape(car (geCGet Sel ectedSet()) list(10 12) list(0:0 0:10) t t)
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Moves the split portion of selected shape 10 units in the X direction and 12 units in the Y
direction. The stretch group is to the left of the split line and the angles of the object do not
change.
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leStretchShape

| eStret chShape(
d_shapel d
| _delta
| _freePoints
[ g_I ockAngl es]
)

=>t/nil

Description

Stretches shape d_shapel d by the deltal _del t a. Donuts cannot be stretched.

Arguments
d shapeld

| delta

| _freePoints

g_Il ockAngl es

Value Returned

t/nil

Example

Database ID of the shape.

List of the X and Y distances to stretch the shape. You can
specify the X and Y distances in list format, | ist ( 0 2 ) or
in coordinate format, 0: 2.

List of Booleans indicating whether each point in the shape is
free to be moved or not. The Booleans must match the number
and order of points in the shape. If all of the vertices of the shape
are marked as free, the entire shape is moved. (You can use
geCet Sel Set Fi gPoi nt (d_shapel d) to return the list of
Booleans corresponding to the point list of shape d_shapel d.)

Specifies that angles of partially selected shapes should not be
modified when the shapes are stretched. This option has no
effect on instances or arrays.

Valid Values: t orni |

Returns t if the shape is stretched; otherwise, it returns ni | .

| eStretchShape( shapeA list( 0 2 ) list(nil t t nil) t )
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Stretches the right edge of shape shapeA 2 units in the Y direction. Two points of the shape
are free to move and the angles of the shape cannot be changed. You can also use

geCet Sel Set () and geGet Sel Set Fi gPoi nt () to get the shape ID and list of Booleans
as shown here:

| eStretchShape( car(geCetSel Set()) 0:2

geGet Sel Set Fi gPoint( car(geGetSel Set()) ) t )

Interactive Function
| eH Stretch( [w_wi ndowld] ) =>t/nil

Enter this function with only the window ID argument; the system prompts you to point to the
shape to stretch, specify the distance to stretch, and specify freepoints. If you do not specify
w_wi ndowl d, the layout editor uses the current window.
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leYankFigs

| eYankFi gs(
d cellViewd
| _ptArray
X_nLevel s
[l _refPt]
[ x_nSi des]
)

=> t/nil

Description

Copies specified objects into a yank buffer for later pasting. Copies objects in cellview
d_cel | Vi ewl d that fall within the shape defined by the pointsin| _pt Ar r ay and that are
in the levels of hierarchy specified by x_nLevel s. Optionally uses| _r ef Pt asthe
reference point for the yank and x _nSi des as the number of polygon sides to use when
converting objects intersected by the yank shape.

See lePasteFigs for more information about placing the contents of the yank buffer into a
cellview.

Arguments

d cellViewd Database ID for the cellview containing the objects to yank.

| _ptArray List of the coordinates defining the yank shape.

X_nLevel s Specifies the number of hierarchy levels to traverse.

| _refPt A reference point used for later placing the yanked objects with
| ePast eFi gs.
Default Value: Coordinates of the lower left point of the bounding
box for the yank shape
Valid Values: coordinates of any point

Xx_nSi des Specifies the number of sides to use when converting objects to

polygons.
Default Value: 20
Valid Values: any positive integer
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Value Returned

t/nil Returns t if the objects are copied; otherwise, it returns ni | .

Example
| eYankFi gs( geCetEditCellViewm() list( 0:0 10:0 10:10 0:10 ) 2 ) )
Copies all objects and partial objects in the current cellview that fall in the square region 0:0

to 10:10 into a buffer for future pasting. Objects and partial objects are copied down to two
levels.

Interactive Function
| eHi Yank( [w_wi ndowl d] ) => t/nil

Enter this function with the window ID argument only; the system prompts you to enter the
coordinates of the yank shape. If you do not specify w_wi ndowl d, the layout editor uses the
current window.
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Selection Functions

Most of the selection functions are global functions used by all applications. Layer
selectability is independent of the layer used for shape creation. Each library has its own entry
layer, which is the layer that all shape creation functions use.
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leDeiconifyLSW

| eDei coni f yLSW
)

=>t/nil

Description

Deiconifies the Layer Selection Window (LSW). It can be used if the LSW has been iconified.
If the LSW is already displayed, this function has no effect.

Arguments

None.

Value Returned

t/nil Returns t if the LSW is deiconified; otherwise, it returns ni | .

Example
| eDei coni f yLSW)

Deiconifies the Layer Selection Window.
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leGetEntryLayer

| eGet Ent ryLayer (
[d_techFileld]

)

=> | | ayer Pur posePai r/ ni

Description

Returns the entry layer for technology file d_t echFi | el d as a list containing the layer
name and layer purpose. If d_t echFi | el d is not specified, the current technology file is
used.

Arguments

d techFileld Database ID for the technology file specified.

Value Returned

| | ayer PurposePair/nil
Returns a list of the layer name and purpose if an entry layer for
technology file d_t echFi | el d exists; otherwise, it returns
nil.

Example
| eGet EntrylLayer ( nyTech )

Returns the layer name and layer purpose for the entry layer in the technology file nyTech.
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leGetLSWBBoXx

| eGet LSV\BBoOX (
[g_includesBorder]

)

=> bBox/ ni |

Description

Returns the bounding box of the Layer Selection Window (LSW). The bounding box is set by
either | eSet LSWBBox () , Opus. LSWGeonet ry, or by moving the LSW window.

Arguments

[ g_includesBorder]
If ni | , the returned bounding box excludes the border and
window title. If t , the returned bounding box includes the border
and window title. By defaulti ncl udesBor der isni | .

Value Returned

bBox/ ni | Returns the bounding box of the LSW, or ni | if the LSW has not
been displayed.

Example 1

| eGet LSVBBox()
((20 20)
(220 820))

Returns the bounding box of the LSW excluding the border and window title.

Example 2

| eGet LSWBBox(t)
((15 15)
(225 845))

Returns the bounding box of the LSW including the border and window title. Border and
window title size may be different depending on the window manager. This example is done
in OpenWindows.
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leGetValidLayerList

| eGet Val i dLayer Li st (
[d_techFileld]

)
=> | _layerldList/nil

Description

Returns a list of the valid entry layers for technology filed _t echFi | el d. Alayout view must

be open for | eGet Val i dLayer Li st to return the list of valid entry layers.

Arguments

d_techFileld Database ID for the technology file specified.

Value Returned

| layerldList/nil Returns a list of the valid entry layers for technology file

d _techFil el d; otherwise, it returns ni | .

Example
| eGet Val i dLayer Li st( myTech )

Returns the following list of layer-purpose pairs:

(nwel | draw ng
pwel | draw ng
ndi ff draw ng
pdi ff draw ng
di ff draw ng
nsd draw ng
psd draw ng
Ptap draw ng
Nt ap draw ng
ni npl ant draw ng
pi npl ant draw ng
pol y1 draw ng
pol y2 draw ng
nmetal 1 draw ng
nmetal 2 draw ng
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metal 3 draw ng
via draw ng
vi a2 draw ng)
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lelconifyLSW

I el coni f yLSW
)

=>t/nil

Description

Iconifies the Layer Selection Window (LSW). If the LSW is already iconified, this function has
no effect.

Arguments

None.

Value Returned

t/nil Returns t if the LSW is iconified; otherwise, it returns ni | .

Example
I el coni fyLSW)

Iconifies the Layer Selection Window.
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lelsFigSelectable

| el sFi gSel ect abl ¢(
d figld
)

=>t/nil

Description

Checks whether the figure d_f i gl d is selectable.

Arguments

d figld Database ID of the figure to check.

Value Returned
t/nil Returnst if figure d_fi gl d is selectable; otherwise, it returns

nil.

Example
| el sFi gSel ectable( fig4 )

Returnst if figure fi g4 is selectable.
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lelsinstSelectable

| el sl nst Sel ect abl e(
[d_techFileld]

)

=>t/nil

Description

Checks whether the instancesind_t echFi | el d are selectable. Ifd_t echFi | el d isnot
specified, the current technology file is used.

Arguments

d_techFileld Database ID of the technology file to check.

Value Returned

t/nil Returnst ifinstancesind _t echFi | el d are selectable;
otherwise, it returns ni | .

Example

| el sl nst Sel ect abl e( nyTech)

Returns t if instances in nyTech are selectable.
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lelsLayerSelectable

| el sLayer Sel ect abl e(
| _ayer Pur posePair
[d_techFileld]

)

=>t/nil

Description

Checks whether the layer | _| ayer Pur posePai r is selectable.

Arguments

| | ayer PurposePair
Layer-purpose pair to check for selectability.

d techFileld Database ID of the technology file containing the layer-purpose
pair.
Value Returned

t/nil Returnst iflayer| | ayer Pur posePai r is selectable;
otherwise, it returns ni | .

Example

| el sLayer Sel ectabl e( list("polyl" "draw ng") )

Returns t if layer-purpose pair pol y1 dr awi ng is selectable.
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lelsLayerValid

| el sLayer Val i d(
| _ayer Pur posePair
[d_techFileld]

)

=>t/nil

Description

Checks whether layer | | ayer Pur posePai r isavalid layer. Ifd_t echFi | el d is not
specified, the current technology file is used.

Arguments

| _I'ayer PurposePair
Layer-purpose pair to be checked for validity.

d_techFileld Database ID of the technology file that is checked.

Value Returned

t/nil Returnst if layerd | ayer Pur posePai r is a valid layer;
otherwise, it returns ni | .

Example

| el sLayerVvalid( list("metal 1" "drawing") |ib2 )

Returns t if layer-purpose pair netal 1 drawi ng in |i b2 is avalid layer.
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lelsLayerVisible

| el sLayer Vi si bl e(
| _ayer Pur posePair
[d_techFileld]

)

=>t/nil

Description

This procedure checks whether the layer specified by | _| ayer Pur posePai r is visible. If
d_t echFi | el d is not specified, the current technology file is used.

Arguments

| _I'ayer PurposePair
Layer-purpose pair checked for visibility.

d techFileld Database ID of the technology file containing the layer-purpose
pair checked for visibility.

Value Returned

t/nil Returnst if layer| | ayer Pur posePai r is visible;
otherwise, it returns ni | .

Example
| el sLayerVisible( list("layer1l" "draw ng") )

Returnst if | ayer 1 is a visible layer.
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lelsLSWiIconified

| el SLSW coni fi ed(
)

=>t/nil

Description

Checks if the Layer Selection Window (LSW) is iconified.

Arguments

None.

Value Returned
t/nil Returns t if the LSW is iconified; returns ni | if the LSW is not

iconified.

Example
| el sLSW coni fied()

Returnst.
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lelsPinSelectable

| el sPi nSel ect abl ¢(
[d_techFileld]

)

=>t/nil

Description

Checks whether the pinsind_t echFi | el d are selectable. Ifd_t echFi | el d is not
specified, the current technology file is used.

Arguments

d_techFileld Database ID of the technology file to check.

Value Returned

t/nil Returnst if pinsinlibraryd_t echFi | el d are selectable;
otherwise, it returns ni | .

Example

| el sPi nSel ectabl e( nmyTechFile )

Returns t if pinsin nyTechFi | e are selectable.
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leRaiseLSW

| eRai seLSW
)

=>t/nil

Description

Raises the Layer Selection Window (LSW) to the top of the window stack. It can be used if
the LSW has been iconified. If the LSW is already at the top of the window stack, this function
has no effect.

Arguments

None.

Value Returned

t/nil Returns t if the LSW is raised to the top of the window stack;
otherwise, it returns ni | .
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leRemapLSW

| eRemapLSW()
=>t/nil

Description

If the Layer Selection Window (LSW) has been unmapped (made invisible) by | eUnnmapLSW
it restores the LSW window.

Arguments

None.

Value Returned

t/nil Returns t if the LSW is restored; otherwise, it returns ni | .
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leResizeLSW

| eResi zeLSW
| _bBox

)

=>t/nil

Description

Sets the Layer Selection Window’s (LSW) bounding box to | _bBox. The bounding box
specifies the lower left and upper right corners of the LSW window. See | eSet LSWBBox ()
for more description.

| eResi zeLSW | _bBox) is equivalentto | eSet LSVWBBox (| _bBox nil).

To verify the bounding box of the LSW, use | eGet LSWBBox () .

Arguments

| _bBox List of two window coordinates specifying the lower left corner
and the upper right corner of the LSW.

Value Returned

t/nil Returnst if the LSW’s bounding box has changed; otherwise, it
returns ni | .

Example
| eResi zeLSW |ist( 20:20 220:820) )

Moves the LSW lower left corner to 20:20 and stretches the upper right corner to 220:820.
The resulting LSW, excluding the border and window title, is 200 pixels wide and 800 pixels
high.
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leSetAllLayerSelectable

| eSet Al | Layer Sel ect abl e(
g_isSel ect abl e
[d_techFileld]

)

=>t/nil

Description

Sets the selectability of all layers in technology file d_t echFi | el d as specified by
g_i sSel ectabl e.Ifd_techFi | el dis not specified, the current technology file is used.

Arguments

g_i sSel ect abl e Specifies whether all layers in library d_t echFi | el d are
selectable.
Valid Values: t orni |

d techFileld Database ID of the technology file containing the layers.

Value Returned

t/nil Returns t if the selectability of all layers is set to the specified
value; otherwise, it returns ni | .

Example
| eSet Al | Layer Sel ectable( t nyTechFile )

Sets all layers in technology file nyTechFi | e to be selectable.
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leSetAllLayerValid

| eSet Al | Layer Val i d(
g _isvalid
[d_techFileld]
)

=>t/nil

Description

Sets the validity of all layers intechnology filed _t echFi | el d asspecifiedbyg i sVval i d.
Ifd_techFil el dis not specified, the current technology file is used.

Arguments

g_isvalid Specifies whether the layers in technology filed_t echFi | el d
are valid.
Valid Values: t orni |

d techFileld Database ID of the technology file containing the layers.

Value Returned

t/nil Returnst if the layers are set to the specified validity; otherwise,
it returns ni | .

Example
| eSet Al | LayerValid( t nyTechFile)

Sets all layers in the technology file myTechFi | e to be valid.
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leSetAllLayerVisible

| eSet Al | Layer Vi si bl e(
g _isVisible
[d_techFileld]
)

=>t/nil

Description

Sets the visibility of all layers in technology file d_t echFi | el d as specified by
g_isVisible.lfd_techFil el dis not specified, the current technology file is used.

Arguments

g_isVisible Specifies whether all layers in technology filed_t echFi |l el d
are visible.
Valid Values: t orni |

d techFileld Database ID of the technology file containing the layers.

Value Returned

t/nil Returns t if visibility of all layers is set to the specified value;
otherwise, it returns ni | .

Example
| eSet Al | LayerVisible( t nmyTechFile )

Sets all layers in library nyTechFi | e to be visible and returns t .
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leSetEntryLayer

| eSet Ent ryLayer (
| _ayer Pur posePair
[d_techFileld]

)

=>t/nil

Description

Sets the entry layer for technology file d_t echFi | el d to the layer specified by

| _I'ayer Pur posePai r, which can be either a list containing a layer name and a layer
purpose, or just a layer name (the layer purpose then defaults to dr awi ng). If

d _techFi | el dis not specified, the current technology file is used.

Arguments

| | ayer PurposePair
Specifies the layer to use as the entry layer for library
d techFileld.
Valid Values: any valid layer name and layer purpose

d techFileld Database ID for the technology file specified.

Value Returned

t/nil Returns t if the entry layer is set; otherwise, it generates a
warning message and returns ni | .

Example
| eSet EntryLayer( list("polyl" "drawi ng") nyTechFile )

Makes pol y1 with the purpose dr awi ng the entry layer for the technology file my TechFi | e
and returns t .
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leSetFormSnapMode

| eSet For nSnapMode(
t _SnapMode

)
=> t _SnapMode

Description

Sets the cursor snap mode.

Arguments
t _SnapMode Specifies the cursor snap mode.

Valid Values: di agonal , or t hogonal , L90XFi r st ,
L90YFi r st , anyAngl e

Value Returned

t _SnapMode Returns the cursor snap mode.

Example
| eSet For nSnapMode( " di agonal ")

Sets the cursor snap mode and returns the snap mode set " di agonal ".
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leSetlnstSelectable

| eSet | nst Sel ect abl e(
g_isSel ect abl e
[d_techFileld]

)

=>t/nil

Description

Sets the selectability of instances in the technology file specified by d _t echFi | el d as
specifiedbyg_i sSel ect abl e.Ifd_t echFi | el d isnot specified, the current technology
file is used.

Arguments

g_i sSel ect abl e Specifies if the instances are selectable.
Valid Values: t orni |

d techFileld Database ID of the technology file.

Value Returned

t/nil Returns tif the selectability of the instances is set to the specified
value; otherwise, it returns ni | .

Example

| eSet | nst Sel ectable( t nyTechFile )

Sets instances in nyTechFi | e to be selectable and returnst .
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leSetLayerAttributes

| eSet Layer Attri but es(
d techFileld
g_l ayer Pur posePair
| __attributelList

)

=>t/nil

Description

Sets the attributes of the specified layer in the technology file d _t echFi | el d as specified

by g | ayer Pur posePai

Arguments
d techFileld

g | ayer Pur posePair

| _attributelList

Value Returned

t/nil

Example

randl _attributelist.

Database ID of the technology file containing the layer.

Specifies the layer in the technology file whose attributes you
change.

Specifies attributes of the layer in the technology file

d_t echFi | el d. These attributes occur in the following order:
g_isValid,g isSel ectabl e,g isVisible.Onlyvalid
layers are displayed in the Layer Selection Window. A selectable
layer must also be valid and visible.

Valid Values: t orni |

Returns t if the attributes of the layer are set to the specified
values; otherwise, it returns ni | .

| eSet Layer Attributes(techFileld list(' ("nmetal 1Res" "drawing") t nil t))

Sets layer met al 1Res drawi ngint echFi | el d to valid, not selectable, and visible.
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leSetLayerSelectable

| eSet Layer Sel ect abl e(
| _ayer Pur posePair
g_isSel ect abl e
[d_techFileld]

)

=>t/nil

Description

Sets the selectability of shapes on layer | | ayer Pur posePai r in technology file

d _techFil el d as specified by g_i sSel ect abl e.Ifd_t echFi | el d is not specified,
the current technology file is used. For shapes on a layer to be selectable, the layer must be
valid, visible, and selectable.

Arguments

| | ayer PurposePair
Layer-purpose pair whose selectability is set.

g _isSel ectabl e Specifies if the layer | _| ayer Pur posePai r is selectable.
Valid Values: t or ni |

d techFileld Database ID of the technology file.

Value Returned

t/nil Returns t if selectability of shapes is set; otherwise, it returns
nil.

Examples

| eSet Layer Sel ectabl e( list("polyl" "drawing") t )
| eSet Layersel ectable( list("polyl") t )
| eSet Layer Sel ect abl e( "pol y1" t )

Any of these examples sets layer pol y1 purpose dr awi ng to be selectable and returnst .
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leSetLayerValid

| eSet Layer Val i d(
| _ayer Pur posePair
g _isvalid
[d_techFileld]
)

=>t/nil

Description

Sets the validity of layer | | ayer Pur posePai r as specified by g i sVali d. If

d_t echFi | el d is not specified, the current technology file is used. Only valid layers are
displayed in the Layer Selection Window.

Arguments

| _I'ayer PurposePair
Layer-purpose pair whose validity you want to set.

g _isvalid Specifies whether the layer | _| ayer Pur posePai r is valid.
Valid Values: t orni |

d techFileld Database ID of the technology file containing the layer-purpose
pair.
Value Returned

t/nil Returns t if the validity of the layer-purpose pair is set;
otherwise, it returns ni | .

Example

| eSet LayerValid( list("metal 1" "drawi ng") nil nyTechFile )

Sets the layer-purpose pair et al 1 dr awi ng in technology file myTechFi | e to be invalid.
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leSetLayerVisible

| eSet Layer Vi si bl g(
| _ayer Pur posePair
g _isVisible
[d_techFileld]
)

=> t/nil
Description

Sets the visibility of the layer specified by the layer-purpose pair as specified by
g_isVisible.lfd_techFil el dis not specified, the current technology file Layer
Selection Window (LSW) is used.

Arguments

| _I'ayer PurposePair
Layer-purpose pair to set visible.

g_isVisible Specifies whether the layer is visible.
Valid Values: t orni |

d techFileld Database ID of the technology file.

Value Returned

t/nil Returns t if the visibility of the layer is set to the specified value;
otherwise, it returns ni | .

Examples

| eSet LayerVisible( list("polyl" "drawing") t )
| eSet LayerVisible( list("polyl") t )
| eSet Layer Visible( "polyl" t )

Any of these examples sets layer pol y1 purpose dr awi ng to be visible and returnst .
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leSetLSWBBoOXx

| eSet LSV\BBox (
| _bBox
[g_includesBorder]

)

=> t/nil

Description

Sets the Layer Selection Window’s (LSW) bounding box to | _bBox. The bounding box
specifies the lower left and upper right corners of the LSW window.

Ifg_i ncludesBor der ist, the bounding box includes the border and title added by the
window manager. If g_i ncl udesBor der is ni | , the bounding box excludes the border
and window title.

If the specified top left corner is off screen, then the top left corner is adjusted so that it is on
screen.

If the specified width or height is greater than the screen’s width or height, then the width or
height is reset to the screen width or height.

If the specified width or height is less than the minimum width or height, then the width or
height is reset to the minimum width or height. The minimum size of the LSW is 120 pixels
wide by 175 pixels high.

To verify the resized bounding box of the LSW, use | eGet LSWBBox () .

Arguments

| _bBox List of two window coordinates specifying the lower left corner
and the upper right corner of the LSW.

[g_includesBorder]
If setto ni | , the bounding box excludes the border and window
title. If settot , the bounding box includes the border and window
title.
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Value Returned

t/nil Returns t if the LSW's bounding box has changed; otherwise, it
returns ni | .

Example 1

| eSet LSWBBox( |ist( 20:20 220:820) )

| eGet LSVBBox()
((20 20)
(220 820))

| eGet LSVBBox(t)
((15 15)
(225 845))

| eSet LSV\BBox moves the lower left corner of the LSW to 20:20 and resizes the upper right
corner to 220:820. The resulting LSW, excluding the border and window title, is 200 pixels
wide and 800 pixels high.

| eGet LSVBBox () returns the bounding box of the resized LSW excluding the border and
window title.

| eGet LSWBBox(t) returns the bounding box of the resized LSW including the border and
window title. Border and window title size may be different depending on the window manager
and screen size. These examples are done in OpenWindows.

Example 2

| eSet LSWBBox( |ist( 30:30 230: 1000) t)

| eGet LSWBBox(t)
((30 0)
(230 900))

There are two problems with the | eSet LSWBBox specifications given in this example:
1. The top of the LSW would be off screen.
2. The LSW would be taller than the 900-pixel-high screen.

Because these specifications are not valid, they are reset to be valid. In this case, the LSW’s
upper left corner, including the window title, is moved to the top of the screen, and the height
is resized by moving the bottom of the LSW up to the bottom of the screen. The resulting LSW
bounding box is 30: 0 230: 900, the size is 200 x 900 pixels.

| eGet LSWBBox(t) returns the bounding box of the LSW including the border and window
title. The lower left corner of the LSW, including the window border and title, is at 30: 0, the
size is 200 x 900 pixels.
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leSetPinSelectable

| eSet Pi nSel ect abl e(
g_isSel ect abl e
[d_techFileld]

)

=>t/nil

Description

Sets the selectability of pins in the technology file specified by d _t echFi | el d as specified
byg i sSel ectabl e.lfd_techFil el dis not specified, the current technology file is
used.

Arguments

g_i sSel ect abl e Specifies if the pinsin library d_t echFi | el d are selectable.
Valid Values: t orni |

d techFileld Database ID of the technology file.

Value Returned

t/nil Returns t if the selectability of the pins is set to the specified
value; otherwise, it returns ni | .

Example
| eSet Pi nSel ectabl e( t nyTechFile )

Sets pins in nyTechFi | e to be selectable and returnst .
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leUnmapLSW

| eUnmapLSW()
=>t/nil

Description

Unmaps (makes invisible) the Layer Selection Window (LSW).

Arguments

None.

Value Returned

t/nil Returns t if the LSW becomes invisible; otherwise, it returns
nil.
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leZoomToPoint

| eZoonToPoi nt (
w_wi ndowl d
| _points

)

=>t/nil

Description

Places the cursor in the window, w_wi ndowl d, atthe coordinates specifiedin| _poi nt s.

Arguments
w_wi ndowl d

| _points

Value Returned

t/nil

Example

Window ID of the window specified.

List of two XY coordinates.

Returnst if the cursor is placed at the coordinates in the window
specified; otherwise, it returns ni | .

| eZoomiroPoi nt ( hi Get Curr ent W ndow(), 100: 0)
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leZoomToSelSet

| eZoonToSel Set (
[ w_wi ndowl d]

)

=>t/nil

Description

Zooms to fit the selected objects in the specified window. If w_wi ndowl d is not specified,
the current window is used.

Arguments

w_wi ndowl d Window ID of the window containing the selected objects.

Value Returned
t/nil Returns t if the system successfully zooms the display to

selected objects in the specified window; otherwise, it returns
nil.
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Reference Point Functions

A reference point is a location set by the user and maintained by the editor. Reference points
are used to measure relative distances, such as the distance from the reference point to the
cursor.

Each cellview can have only one reference point. The reference point can be active or
inactive. You can display a star-marker at the location of the reference point by setting the
di spl ayRef Poi nt global environment variable. Reference points are displayed on the
hi [ i ght draw ng3 layer.

Reference Point Display

*

Reference Point Setting

You can set the reference point coincident with a particular edge or vertex using gr avi t yOn,
then measure the distance from the reference point to the cursor as a means of separating
objects by design rule spacings. You can also set the reference point automatically whenever
you enter a point by setting the aut oSet Ref Poi nt global environment variable. The
distance from the cursor to the reference point is displayed in the status banner of the window.

Moving the Cursor Using the Keyboard

You can move the cursor using bindkeys rather than the mouse. You can move the cursor to
the reference point, then “bump” the cursor by fixed distances (for example, 0.5 microns, 1.0
microns) and enter a point using a bindkey. In this way, very accurate distances can be
measured and created at “high altitude.”

Refer to the Virtuoso Layout Editor Help for more information about moving the cursor with
the keyboard.

Procedural Access

The following procedures manipulate reference points and the cursor. Their functionality does
not appear on the banner menus.
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leGetRefPoint

| eGet Ref Poi nt (
d cellViewd

)

=> | _point/nil

Description

Returns the reference point of cellviewd _cel | Vi ewl d. The reference point must be active.

Arguments

d cellViewd Database ID of the cellview containing the reference point.

Value Returned
| _point/nil Returns| _poi nt if| eGet Ref Poi nt gets the reference point;

otherwise, returns ni | .

Example
| eGet Ref Point ( cell2)

Returns the coordinates of the reference point in the cellview cel | 2.
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lelsRefPointActive

| el sRef Poi nt Acti ve(
d cellViewd

)

=>t/nil

Description

Checks whether the cellview d_cel | Vi ewl d contains an active reference point.

Arguments

d cellViewd Database ID of the cellview containing the reference point.

Value Returned
t/nil Returns t if the reference point is set active for cellview

d cel |l Vi ewl d; otherwise, it returns ni | .

Example
| el sRef Poi nt Active( cell2)

Returns t if the reference point is active in the cellview cel | 2.
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leMoveCursor

| eMoveCur sor (
f_dX
f_dy
)

=>t/nil

Description

Moves the cursor in the current window a relative distance specified by f _dX and f _dY.

Arguments
f _dX Distance to move the cursor in the X direction.
f_dy Distance to move the cursor in the Y direction.

Value Returned
t/nil Returns t if the cursor moves; otherwise, it returns ni | .
Example

| eMbveCursor( 5.5 10.5 )

Moves the cursor 5.5 in the X direction and 10.5 in the Y direction and returns t .
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leMoveCursorToRefPoint

| eMoveCur sor ToRef Poi nt (
)

=>t/nil

Description

Moves the cursor to the reference point of the cellview contained in the current window.

Arguments

None.

Value Returned

t/nil Returns t if the reference point is active. If the reference point of
the cellview is not active, it generates an error dialog box and
returns ni |l .

Example

| eMbveCur sor ToRef Poi nt ()

Moves the cursor to the location of the reference point and returns t .
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leSetRefPoint

| eSet Ref Poi nt (
d cellViewd
| _poi nt

)
=> t/nil
Description

Sets the reference point of cellview d _cel | Vi ewl d to the point| _poi nt . The reference
point is set to be active if it was inactive.

Arguments
d_cell Viewd Database ID of the cellview containing the reference point.
| _point Coordinate specified as the reference point.

Value Returned

t/nil Returns t if the reference point is set; otherwise, a warning
message is generated and ni | is returned.

Example

| eSet Ref Poi nt ( cell 2 25:25 )

Locates the reference point of the cellview cel | 2 at the coordinate 25:25 and returns t .
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leSetRefPointlnactive

| eSet Ref Poi ntl nacti ve(
d cellViewd

)

=>t/nil

Description

Marks the reference point for cellview d_cel | Vi ewl d as inactive. To make a reference
point active again, use | eSet Ref Poi nt .

Arguments

d_cell Viewd Database ID of the cellview containing the reference point.

Value Returned

t/nil Returns t if the reference point is set inactive; otherwise, it
returns ni | .

Example

| eSet Ref Poi nt Il nactive( cell2)

Makes the reference point in the cellview cel | 2 inactive and returnst .
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Ruler Functions

You can use a ruler to measure sizes of objects, distances between objects, and so forth. A
ruler is not a database object; it is kept as a temporary data structure and is displayed in the
window on top of the cellview where it is attached. This means that rulers cannot be stored
with the cellview. Creating a ruler does not modify the database.

Rulers are represented by their centerline point-list, which can be non-orthogonal if desired.
Ruler measurements are based on user units. User units are displayed as minor and major
grid points, with a major grid point for every fifth minor grid point. The distance between grids
scales on the screen based upon the window zoom factor of the window in which the ruler is
being displayed.

As an option, rulers can be entered to give a cumulative measurement. The cumulative length
of the ruler is displayed at each vertex. The total distance is displayed at the last point
entered.

Typical Cumulative Ruler Display
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leClearAllRuler

| ed ear Al l Rul er (
d cellViewd

)

=>t/nil

Description

This procedure removes all rulers currently attached to cellviewd _cel | Vi ewl d.

Arguments

d cellViewd Database ID of the cellview containing the rulers.

Value Returned

t/nil Returns t if the rulers are cleared; otherwise, it returns ni | .

Example
leClearAllRuler( cell2)

Clears all rulers in the cellview cel | 2 and returns t .
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leCreateRuler

| eCreat eRul er(
d cellViewd
| _points

)

=>t/nil

Description

Creates a ruler in cellview d_cel | Vi ewl d with vertices at the coordinates listed in
| _poi nts.

Arguments
d_cell Viewd Database ID of the cellview containing the ruler.
| _points List of coordinates entered to create the ruler.

Value Returned

t/nil Returns t if the ruler is created; otherwise, it returns ni | .

Example
| eCreateRuler( cell2 Iist(0:0 0:10 10:10) )

Returns t and displays a cumulative ruler in the cellview cel | 2. The measurement of the
segment from 0:0 to 0:10 is displayed at 0:10, and the total length of the ruler is displayed at
10:10.

Interactive Function

| eH CreateRuler( w windowld ) =>1t/nil

Type this function without arguments to create a ruler in the current cellview. The system
prompts you to enter coordinates to place the ruler.
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Search and Replace Functions

This section describes the functions used to locate specific types of objects in a design.
These objects can be replaced with objects of a different type or with different criteria.
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leReplace

| eRepl ace(
d cellViewd
| _objects
| _repl aceVal ues

)

=>t/nil

Description

Replaces the specified values on the specified list of objects in the cellviewd _cel | Vi ewl d.

Arguments

d cellViewd Database ID for the cellview where the objects are located.

| _objects List of objects to be modified.

| _repl aceVal ues List of properties or attributes whose values are replaced. The

list format is the same as| _criterialLi st for
| eSear chHi er ar chy except the operator (==, >=, <=)is

ignored.
Value Returned
t/nil Returns t if the values are replaced; otherwise, it returns ni | .
Example
| eReplace( cell2 list(pathl path2) list(list("layer"” nil list("nmetal 1" "draw ng"))
list("path width" == 5.0)) )

Changes the layers of pat hl and pat h2 to net al 1 dr awi ng and changes their widths to
5.0.
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leReplaceAnylInstMaster

| eRepl aceAnyl nst Mast er (
d instld
t _l'i bName/ ni |
t _cell Name/ ni |
t _viewName/ ni |

)
=>t/ni l
Description

Changes the master library, cell, or view name for the instance. If you do not want to change
any of these names, you must type ni | in its place.

Arguments

d instld Database ID of the instance.

t _|Ii bName New master library name for the instance.
t _cell Name New master cell name for the instance.

t _vi ewName New master view name for the instance.

Value Returned

t/nil Returnst if the master library, cell, or view name for the instance
is changed; ni | if it is not changed.

Example
foreach(fig geGet Sel Set ()
i f(fig~>obj Type == "inst"
| eRepl aceAnyl nst Master(fig nil "Inv" nil)
i f(fig~>obj Type == "nosai c" && fig~>npsai cType == "si npl e"
| eRepl aceAnyl nst Mast er (car (fi g~>i nstancelList) nil "Inv" nil)

)

Changes the master cell name the instance to | nv.
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leSearchHierarchy

| eSear chHi er ar chy(
d cellViewd
| _bBox
X_stopLevel
t _obj ect Type
| _criterialist

)

=> | _objects/nil

Description

Searchesthe cellviewd cel | Vi ewl d for objects that match the type and criteria specified.
The search is bounded by the specified | _bBox and restricted to the specified

x_st opLevel . The search assumes all figures are valid if the Layer Selection Window
(LSW) has not been initialized.

Arguments
d cellViewd
| _bBox

X_stopLevel

t _object Type

| _criterialList

July 2002

Database ID for the cellview to search.
Bounding box within the cellview to search.

Specifies how deep in the hierarchy to search.
Valid Values: any integer from 0 to 32

Type of object for which to search.

Valid Values: i nst, array, | abel, path, pol ygon,
rectangl e, contact, ellipse, donut, trl, bend,
taper, any shape, any conic, orany microstrip

List of criteria for which you want to search. You can search for
one criterion or lists of several criteria, as shown in the example.
Valid Values: a list containingt _criteri aType,

t _operator, andg_val ue, as described below

t _criteriaType

Criteria for which you want to search.

Valid Values: any valid attribute associated with the specific
object, as shown in the table below, or any additional property
you created for the object. For details about any object attributes,
see the description of the SKILL command used to create that
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object (for example, | eCr eat ePat h).

t _operator

Boolean operator you want to use in the search. It must be
appropriate for the criteria type. For example, <= is appropriate
in a search for a numeric value, but not appropriate in a search
for a string.

Valid Values: ==, <, <=, >=, >, | = EXI ST (property exists),

I EXI ST (property does not exist)

g_val ue

Value of the criterion you want to find.

Valid Values: any value appropriate to this criteria type, as shown
in the table below.

Object Type

Criteria Types

any conic
any microstrip
array
bend
contact
donut
ellipse
instance
label
path
polygon
rectangle
taper

trl [transmission line]

property, layer, any radius

property, layer

rows, columns, deltaX, deltaY, array name, library name
property, layer, bend style

property, contact type

property, layer, inner radius, outer radius, any radius
property, layer, radiusX, radiusY, any radius

property, inst name, lib name, cell name, view nhame, mag, orient
property, layer, text, font, height, orient

property, layer, path style, path width

property, layer

property, layer

property, layer, taper style

property, layer, bend style, chamfer fac, radius fac, trl width

July 2002
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Value Returned

| _objects/nil Returns | _obj ect s, a list of all objects that meet the object
type and search criteria, if any are found; otherwise, it returns
nil.

Example

| eSearchHi erarchy( cell 2 |
list( list( "layer" "==" |
list( "path width" ">=" 3.

st( 0:0 300:300 ) 0 "path"
st( "polyl" "drawi ng" ) )
) ) )

Searches all of cel | 2 at the top-level for paths on pol y1 dr awi ng layer with path width >=
3.0.

Interactive Function

| eH Search( [w_wi ndowld] ) =>t/nil

Enter this function with only the window ID argument; the system prompts you to specify the
object type, criteria type, and where to search. If you do not specify w_wi ndowl d, the layout
editor uses the current window.
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Contact Functions

This section describes the functions used to query and change contacts and contact
parameters.
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leGetContactDefaultParam

| eGet Cont act Def aul t Par am(
d cellViewd

)

=> | _parans/nil

Description

Returns a list of default parameters associated with a contact as defined in the technology
file using syntCont act Devi ce. The list contains the following items: wi dt h, | engt h, r ows,
col ums, xPi tch, yPi t ch, xBi as, and yBi as.

Arguments

d cellViewd Database ID for the supermaster of the contact.

Value Returned

| _parans/nil Returns a list of contact parameters if they are found; otherwise,
it returns ni | .

Example
| eCet Cont act Def aul t Paran( cell2 )

Returns the list of default parameters for cel | 2.
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leGetContactNameArray

| eGet Cont act NanmeAr r ay(
d techFileld

)

=> | _cont act Names/ni |

Description

Returns a list of names of all defined contacts in the specified technology file.

Arguments

d techFileld Database ID of the technology file to search for defined contacts.

Value Returned

| contact Names/ ni |
Returns a list of contact names if defined; otherwise, it returns
nil.

Example

| eGet Cont act NaneArray( nyTechFile )

Returns a list of names of all defined contacts in nyTechFi | e.
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leGetContactParam

| eGet Cont act Par an{
d instld
)

=> | _parans/ni

Description

Returns a list of the parameters associated with a contact instance. The list contains the
following items: wi dt h, | engt h, r ows, col utmms, xPi t ch, yPi t ch, xBi as, and yBi as.
Arguments

d instld Database ID for the instance of the contact.

Value Returned

| _params/nil Returns a list of contact parameters if they are found; otherwise,
it returns ni | .

Example

| eGet Cont act Param( cell 2 )

Returns a list of the parameters associated with cel | 2.
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leGetContactRule

| eGet Cont act Rul e(
d cellViewd

)

=> | _contactRul es/nil

Description

Returns a list of the contact rules in the supermaster cellview of the contact. The list contains
the following items: vi aLayer, | ayer 1, | ayer 2, encByLayer 1, encByLayer 2,

| ayer 11 npLayer, | ayer | npEnc, | ayer 21 npLayer, and | ayer 2l npEnc.

Arguments

d cellViewd Database ID for the supermaster of the contact.

Value Returned

| _contactRul es/nil
Returns t if the contact rules in the supermaster are found;
otherwise, it returns ni | .

Example
| eGet ContactRul e( cell2)

Returns a list of the contact rules in cel | 2.
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lelsAnyContact

| el sAnyCont act (
d instld
)

=>t/nil

Description

Tests if the specified instance is a contact.

Arguments

d instld The instance to be tested.

Value Returned

t/nil Returns t if the specified instance is a contact; otherwise, it
returns ni | .

Example
| el sAnyCont act (i nstld)

Checks ifi nst | d is a contact and returns eithert orni | .
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lelsAnyContactMaster

| el sAnyCont act Mast er (
d cellViewd

)

=>t/nil

Description

Tests if the specified cellview is a contact.

Arguments

d cellViewd The cellview to be tested.

Value Returned

t/nil Returns t if the specified cellview is a contact; otherwise, it
returns ni | .

Example
| el sAnyCont act Mast er (cel | Vi ew)

Checks if cel | Vi ewis a contact and returns eithert orni | .

July 2002 184 Product Version 5.0



Custom Layout SKILL Functions Reference
Layout Editor Functions

lelsContact

| el sCont act (
d instld
)

=>t/nil

Description

Checks if the specified instance is a contact.

Arguments

d instld Database ID for the instance to check.

Value Returned
t/nil Returns t if the specified instance is a contact; otherwise, it

returns ni | .

Example
| el sContact( inst2 )

Returnst if i nst 2 is a contact.
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lelsContactMaster

| el sCont act Mast er (
d cellViewd

)

=>t/nil

Description

Checksifd_cel | Vi ewl d is a supermaster of a contact.

Arguments

d cellViewd

Value Returned

t/nil

Example

Database ID for the contact to be checked.

Returnst ifd_cel | vi ewl d is a contact supermaster;
otherwise, it returns ni | .

| el sContact Master( cell2 )

Returnst if cel | 2 is a contact supermaster.

July 2002
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lelsContactName

| el sCont act Name(
d techFileld
t _cont act Nanme

)

=>t/nil

Description

Checks if the name specified by t _cont act Name is a defined contact in the specified

technology file.

Arguments
d techFileld

t _contact Nanme

Value Returned

t/nil

Example

Database ID for the technology file to search.

Contact name for which to search.

Returnst ift _cont act Nanme is defined as a contact in the
technology file; otherwise, it returns ni | .

| el sContact Name( nyTechFile "M2_ML" )

Returnst if M2_ML is defined as a contact in nyTechFi | e.

July 2002
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leSetContactParam

| eSet Cont act Par an{
d instld
n_wi dt h
n_length
X_Tr ows
X_col ums
n_xPitch
n_yPitch
t _xBi as
t _yBias
)

=>t/nil

Description

Updates all the pcell parameters of a particular contact instance.

Arguments
d instld

n_wi dth

n_I ength

X_I ows

X_col ums

n_xPitch
n_yPitch

t _xBias

t _yBias

July 2002

Database ID of the contact instance.

Width of the contact.
Valid Values: any number greater than zero

Length of the contact.
Valid Values: any number greater than zero

Number of rows in the contact array.
Valid Values: any integer greater than zero

Number of columns in the contact array.
Valid Values: any integer greater than zero

Centerpoint-to-centerpoint spacing in the X direction.
Centerpoint-to-centerpoint spacing in the Y direction.

Specifies the location of the contact origin on the X axis.
Valid Values: | ef t, cent er, orri ght

Specifies the location of the contact origin on the X axis.
Valid Values: t op, cent er, or bott om
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Value Returned

t/nil Returns t if the parameters are updated; otherwise, it returns
nil.

Example
| eSet ContactParanm( inst2 2.0 2.0 4 4 4.0 4.0 "center" "center" )

Sets the parameters of the contact i nst 2 with a width and length of two user units, four rows
and columns, vertical and horizontal centerpoint to centerpoint spacing of four user units, and
an origin at the center of the instance.
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Hierarchy Traversal Functions

This section describes the functions that traverse the hierarchy to edit the master of an
instance.
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leDescend

| eDescend(
w_wi ndowl d
d instld
[ x_row]
[ x_col um]

)

=> w_wi ndowl d/ ni |

Description

Descends through the hierarchy to open the master of instance d_i nstl d. | eDescend
attempts to open the cellview in the same mode as the current cellview, but if an editable
version is not available, | eDescend opens the master in read-only mode.

Arguments

w_wi ndowl d Window ID of the window containing the instance.
d instld Database ID of the instance to descend into.
X_row Row position if the instance is part of a mosaic.
X_col um Column position if the instance is part of a mosaic.

Value Returned

w_wi ndowl d/ ni | Returns the window ID of the window containing the instance if
the master instance cellview opens; otherwise, it returns ni | .
(The value for w_wi ndowl d is the same value provided in the
argument w_wi ndowl d if | eDescend is successful.)

Example
| eDescend( hi Get Current Wndow() nyl nst)

Descends into the master instance of nyl nst using the current layout editor editing window.
The returned value is the window ID.
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leEditInPlace

| eEdi t1 nPl ace(
w_wi ndowl d
I _hierlist

)

=>t/nil

Description

Descends through the hierarchy to edit a cell in place.

Arguments
w_wi ndowl d Window ID of the window to use.
| _hierlist List describing a path for the instance to edit in place. This

argument takes the form
list((instld nmem nst rowcol) (instld mem nst rowcol)

o)
Ther owand col elements represent the row and column

positions of the instance if it is part of a mosaic. mem nst is an
integer that is not used in | eEdi t I nPl ace.

Value Returned

t/nil Returns t if the cell is made editable in the specified window;
otherwise, it returns ni | .

Example

| eEdi t I nPl ace (hi Get Current W ndow() ((db: 12082048 0 0 0) (db: 13240512 0 1 2)
(db: 13933796 0 0 0)))

Descends through an instance (db: 12082048) at level one and an element of a mosaic
(db: 13240512) at level two to edit an instance (db: 13933796) at level three.
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Binary and Unary Functions

This section describes the functions used to create objects from the union, intersection, or
nonintersection of existing objects.
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leLayerAnd

| eLayer And(
d cellViewd
g_l ppl
g_l pp2
g_l pp3
)

=> | _shapes/nil

Description

Creates shapes in cellviewd _cel | Vi ewl d on layer g_| pp3 that correspond to the
intersections of all shapes on layersg_| ppl andg_I| pp2. A layer-purpose pair is a list
containing a layer name followed by a layer purpose.

Arguments

d cellViewd Database ID of the cellview containing the layer-purpose pairs.
g |l ppl First layer-purpose pair.

g |l pp2 Second layer-purpose pair.

g |l pp3 Layer-purpose pair assigned to the new shapes created.

Value Returned

| shapes/nil Returns the IDs of the new shapes if new shapes are created,;
otherwise, it returns ni | .

Example

| eLayer And( cell 1l list("polyl" "drawi ng") list("pdiff" "draw ng")
list("activegate" "draw ng") )

Creates shapes in cel | 1 on layer act i vegat e from the intersection of all shapes on the
pol y1 and pdi f f layers. Returns the shape IDs of the shapes.
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leLayerAndNot

| eLayer AndNot (
d cellViewd

g_l ppl
g_l pp2
g_l pp3

)

=> | _shapes/nil

Description

Creates shapes in cellviewd _cel | Vi ewl d on layer g_| pp3 that correspond to the
shapes on layer g_| pp1 minus the intersections with the shapes on layerg_| pp2. A layer-
purpose pair is a list containing a layer name followed by a layer purpose.

Arguments

d cellViewd Database ID of the cellview containing the layer-purpose pairs.
g |l ppl First layer-purpose pair.

g |l pp2 Second layer-purpose pair.

g_|l pps3 Layer-purpose pair assigned to the new shapes created.

Value Returned

| shapes/nil Returns the new shapes if they are created; otherwise, it returns
nil.

Example

| eLayer AndNot ( cel I3 list("via" "drawing") list("metal 2" "draw ng")
l'ist("opencontacts” "draw ng") )

Creates shapes in cel | 3 on the layer opencont act s from shapes on the layer vi a minus
the intersections with shapes on layer net al 2. Returns the shape IDs of the shapes.
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leLayerOr

| eLayer O (
d cellViewd
g_l ppl
g_l pp2
g_l pp3
)

=> | _shapes/nil

Description

Creates shapes in cellviewd _cel | Vi ewl d onlayerg_| pp3 that correspond to the union
of shapes on layersg_| ppl andg_I| pp2. A layer-purpose pair is a list containing a layer
name followed by a layer purpose.

Arguments

d cellViewd Database ID of the cellview containing the layer-purpose pairs.
g |l ppl First layer-purpose pair.

g |l pp2 Second layer-purpose pair.

g |l pp3 Layer-purpose pair assigned to the new shapes created.

Value Returned

| shapes/nil Returns the IDs of the new shapes if they are created; otherwise,
it returns ni | .

Example

| eLayerOr( (cell3 list("metal 1" "drawing") list("metal 2" "draw ng")
list("allmetal" "draw ng") )

Creates shapes in cel | 3 on the layer al | met al from the union of the shapes on the
nmet al 1 and et al 2 layers. Returns the shape IDs of the shapes.
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leLayerSize

| eLayer Si ze(
d cellViewd

g_lppl
n_si zeAnount
g_l pp2

)

=> | _shapes/nil

Description

Creates shapesin cellviewd _cel | Vi ewl d on layerg_| pp2 by oversizing the shapes on
layer g_| ppl1 by n_si zeAnmount number of units, which can be either positive (oversize)
or negative (undersize). A layer-purpose pair is either a layer name or a list containing a layer
name followed by a layer purpose.

Arguments

d cellViewd Database ID of the cellview containing the layer-purpose pairs.
g |l ppl Layer from which the selected shapes are sized.

n_si zeAmount Number of user units used to oversize or undersize the shapes.
g_lpp2 Layer on which new shapes are created.

Value Returned

| _shapes/nil Returns the new shapes if they are created; otherwise, it returns
nil.

Example
| eLayerSi ze( cell2 list("gate" "drawing"”) 1.5 list("inplant" "draw ng") )

Creates shapes in cel | 2 on layer i npl ant by oversizing the shapes on layer gat e by 1.5
user units. Returns the shape IDs of the shapes.
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leLayerXor

| eLayer Xor (
d cellViewd

g_l ppl
g_l pp2
g_l pp3

)

=> | _shapes/nil

Description

Creates shapesincellviewd cel | Vi ewl d onlayerg | pp3 that are the result of the union
of the shapes onlayersg_| ppl and g_| pp2 minus their intersection. A layer-purpose pair
is a list containing a layer name followed by a layer purpose.

Arguments

d cellviewd Database ID of the cellview containing the layer-purpose pairs.
g |l ppl First layer-purpose pair.

g |l pp2 Second layer-purpose pair.

g |l pp3 Layer-purpose pair assigned to the new shapes created.

Value Returned

| shapes/nil Returns the new shapes if they are created; otherwise, it returns
nil.

Example

| eLayerXor( cell2 list("pdiff" "drawi ng") list("nwell" "draw ng")

list("mssingwell" "draw ng") )

Creates shapes in cel | 2 on the layer m ssi ngwel | . The new shapes are the result of the
union of the shapes on the pdi ff or nwel | layers minus their intersections. Returns the
shape IDs of the shapes.
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Layer Purpose Icon List Function

This section describes a function used to create an icon list of layers for forms or menus
created for layout editor.
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hiMakeLPChoiceList

hi MakeLPChoi celLi st (
d techFilelD
| _I'ayer Name&Pur pose

)

=>jcon list/nil

Description

Creates a layer purpose icon list for use in a form field or menu.

Arguments
d techFilelD Technology File ID in which the layers are defined.

| _I'ayer Name&Pur pose List of lists identifying layers and their purposes.

Value Returned

icon list/nil Returnsi con | i st if successful; otherwise, it returns ni | .

Example

i conLi st = hi MakeLPChoi ceLi st (techFileld |ist(
list("metal 1" "draw ng")
list("metal 2" "draw ng")

)
)

Creates a layer purpose icon list with two layers, a metall drawing layer and a metal2 drawing
layer.

i conLi st = hi MakeLPChoi ceLi st (techFileld list())

Creates a layer purpose icon list containing all the layers of the specified technology file.
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Bindkey Functions

This section describes functions used to customize bindkeys in layout editor. For complete
information about bindkey functions, see Cadence User Interface SKILL Functions
Reference.
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cmdCtrlOption
cmdCtrl Option()

=> t/nil
Description

Implements a command option for layout editor creating and editing commands when you
press the Cont r ol key and press the bindkey. The command options are embedded in the
layout editor software and cannot be changed. The default bindkey for this function is the right
mouse button. You can change the default to another key.

Commands and Command Options

Create Path - While creating a path, press Cont r ol and click the bindkey to change the layer
on which the path is being created. You must have visible, valid, and selectable layers set and
you must have selected a valid entry level for a path. Very helpful during path stitching.

Arguments

None.

Value Returned

t/nil Returns t if the command executed successfully and ni | if an
error occurred.

Example
hi Set Bi ndKey("Layout” "Ctrl <Key>a EF" "cnmdCtrl Option()")

Sets the Change Path Layer command option for the Create Path command to the a key.
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cmdOption

cndOpt i on()
=> t/nil

Description

Implements a command option for layout editor creating and editing commands when you
press the bindkey. The command options are embedded in the layout editor software and
cannot be changed. The default bindkey for this function is the right mouse button. You can
change the default to another key.

Commands and Command Options

Chop - When you are in polygon or line mode of the Chop command, you can toggle the snap
mode between L90XFirst and L90YFirst after you have set the snap mode to LOOXFirst or
L90YFirst.

Create Path - When you are entering points, you can toggle the snap mode between
L90XFirst and L90YFirst after you have set the snap mode to L90XFirst or L9OYFirst.

Create Pin - When creating a polygonal shape pin, you can toggle the snap mode between
L90XFirst and L90YFirst after you have set the snap mode to L90XFirst or L90YFirst.

Create Polygon - When you are entering points, you can toggle the snap mode between
L90XFirst and L90YFirst after you have set the snap mode to L90XFirst or L9OYFirst.

Reshape - When you are entering points, you can toggle the snap mode between L90XFirst
and L90Y First after you have set the snap mode to L90XFirst or L90Y First. When you have
finished entering the points, the bindkey toggles between the two shapes you can select.

Split - When you are entering points, you can toggle the snap mode between L90XFirst and
L90YFirst after you have set the snap mode to L90XFirst or L90YFirst. When you have
finished entering the points, the bindkey toggles between the two shapes you can select.

Trl - When you are entering points of a transmission line, you can toggle the snap mode
between L90XFirst and L90YFirst after you have set the snap mode to L90XFirst or
L90YFirst.

Yank - When you are in polygon mode, you can toggle the snap mode between L90XFirst
and L90YFirst after you have set the snap mode to LOOXFirst or L90YFirst.
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Arguments

None.

Value Returned

t/nil Returns t if the command executed successfully and ni | if an
error occurred.

Example
hi Set Bi ndKey("Layout" "Ctrl <Key>a EF" "cndOption()")

Sets the command options for layout editor creating and editing commands to the a key.
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cmdShiftOption

cndShi ft Option()
=> t/nil

Description

Implements a command option for layout editor creating and editing commands when you
press the Shi ft key and press the bindkey. The command options are embedded in the
layout editor software and cannot be changed. The default bindkey for this function is the right
mouse button. You can change the default to another key.

Commands and Command Options

Copy - When you are copying an item or items, you can toggle between MX (mirrored over
the X axis) and MY (mirrored over the Y axis).

Move - When you are moving an item or items, you can toggle between MX (mirrored over
the X axis) and MY (mirrored over the Y axis).

Create Instance - When you are creating an instance, you can toggle between MX (mirrored
over the X axis) and MY (mirrored over the Y axis).

Create Label - When you are creating a label, you can toggle between MX (mirrored over the
X axis) and MY (mirrored over the Y axis). The letters will display right side up and will not
display backwards.

Create Contact - When you are creating polygonal shaped contacts or multiple rows and
columns of contacts, you can toggle between MX (mirrored over the X axis) and MY (mirrored
over the Y axis).

Paste - When you are pasting an item or items, you can toggle between MX (mirrored over
the X axis) and MY (mirrored over the Y axis).

Pick from schematic - (Virtuoso XL only) When you are using the Pick from schematic
command, you can toggle between MX (mirrored over the X axis) and MY (mirrored over the
Y axis).

Arguments

None.
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Value Returned

t/nil Returns t if the command executed successfully and ni | if an
error occurred.

Example
hi Set Bi ndKey("Layout" "Shift<Key>a EF' "cndShiftOption()")

Sets the command options for layout editor creating and editing commands to the a key.
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leSelBoxOrStretch

| eSel BoxOr St ret ch(
[ w_wi ndowl d]

)

=> t

Description

The layout editor binds this function to the mouse button DrawThrul action. The default
behavior for mouse button DrawThrul is select by bBox. When you select using a bBox,
rather than a point, the software checks what is under the selected area. If something under
the initial point of the bBox is already selected, the software automatically calls the stretch
command. If nothing under the cursor is selected the software selects the bBox you have
drawn. If w_wi ndowl d is not specified, the current window is used. This function should not
be changed.
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Interactive Functions

This section describes the functions that use forms or menu commands. These are the
interactive functions that are associated with the layout editor procedural functions.
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hiLayerDispMainForm

hi Layer Di spMai nFor ()
=> t

Description

Opens the Layer Purpose Pair Editor form. In IC 5.0 this form is replaced by two forms; the
Display Resource Editor form and the Set Valid Layer form, accessed from the Edit menu on

the LSW.
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leCloseWindow

| el oseW ndow()
=>t/nil

Description

Closes the current layout window. Similar to the hi G oseW ndow function. To customize a
bindkey you must use | eCl oseW ndowbecause it is the function used in the callback of the
Window — Close menu command.
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leEditDesignProperties

| eEdi t Desi gnProperties(
[d_cellviewd]

)

=>t/nil

Description

Opens the Edit Cellview Properties form, which lets you change the design properties in the
cellviewd_cel | Viewl d.Ifd_cel | Vi ewl d is not specified, the cellview in the current
window is used.

You can view the properties and values listed under Attribute, but you cannot change them.
You can add, modify, delete or change the properties and values listed under Property.
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leHiAbout

| eHi About ()
=>t/nil

Description

Displays a window which shows the Cadence logo, Virtuoso trademark information, version
number and copyright information.
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leHIAddShapeToNet

| eH AddShapeToNet (
[ w_wi ndowl d]

)

=>t/nil

Description

Opens the Add Shape To Net form, which lets you associate a shape with a net. If

w_wi ndowl d is not specified, the current window is used.

You can add selected shapes to a specified net or based on the pins overlapping the selected

shapes.
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leHiAttach

| eHi Attach(
[ w_wi ndowl d]

)

=>t/nil

Description

Attaches a selected object in the specified window to another object in the window. The
attached object is called the child object, and the object it is attached to is called the parent
object. When you move, copy, or delete the parent, the child is also moved, copied, or deleted.
Ifw_wi ndowl d is not specified, the current window is used.
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leHIChop

| eHi Chop(
[ w_wi ndowl d]

)

=>t/nil

Description

Opens the Chop form, which lets you remove parts of objects or break objects into multiple
objects. If w_wi ndowl d is not specified, the current window is used.

You are prompted to create a shape in the cellview that the system uses as a cutter to
determine where to remove part of the objects or where to break them into multiple objects.

Chop cannot be used on pins. Use Reshape or Stretch to change pin shapes.
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leHiClearRuler

| eHi d earRul er (
[ w_wi ndowl d]

)

=>t/nil

Description

Clears the rulers that stay in the window when the Keep Ruler option is selected using
| eH CreateRul er.Ifw_wi ndowl d is not specified, the current window is used.
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leHiConvertShapeToPolygon

| eHi Convert ShapeToPol ygon(
[ w_wi ndowl d]

)
=> t/nil
Description

Converts a selected object in the specified window to a polygon. Converts rectangles, paths,
donuts, circles, and ellipses using the number of conic sides specified using
| eH Edi t Edi t or Opti ons. Ifw_wi ndowl d is not specified, the current window is used.
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leHICopy

| eHi Copy(
[ w_wi ndowl d]

)

=>t/nil

Description

Opens the Copy form, which lets you copy selected objects in the specified window. If
w_wi ndowl d is not specified, the current window is used.

You are prompted to point to a reference point for the copied objects. You can change the
layer, rotation, and snap mode when you copy the object. You can also create an array of the

copied objects.
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leHiCreateBend

| eHi Creat eBend(
[ w_wi ndowl d]

)

=>t/nil

Description

Opens the Create Transmission Line Bend form, which lets you create a transmission line

bend in the specified window. If w_wi ndowl d is not specified, the current window is used.

You can set the bend style (bend, chamfer, or radial), the factors for the bend style, and the
resolution for the bend. You can also set the snap mode.
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leHiCreateChoiceOfPin

| eHi Creat eChoi ceO Pi n(
[ w_wi ndowl d]

)

=>t/nil

Description

Opens either the Create Symbolic Pin form or the Create Shape Pin form inw_wi ndowl d.

The pin form is symbolic or shape depending upon the environment variable

pi nsAreSynbol i c. If pi nsAreSynbol i cissettot, | eH Creat eSynPi n is called;
otherwise | eHi Cr eat ePi nis called. Ifw_wi ndowl d is not specified, the current window is

used.

July 2002

220

Product Version 5.0



Custom Layout SKILL Functions Reference
Layout Editor Functions

leHiCreateCircle

| eHi CreateCircle(
[ w_wi ndowl d]

)

=>t/nil

Description

Creates a circle in the specified window. You are prompted to point to a location for the center
of the circle and the outer edge of the circle. If w_wi ndowl d is not specified, the current

window is used.
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leHiCreateContact

| eHi Creat eCont act (
[ w_wi ndowl d]

)

=>t/nil

Description

Opens the Create Contact form, which lets you create a contact in the specified window. If

w_wi ndowl d is not specified, the current window is used.

You are prompted to choose Contact Type and Justification and specify the size of the
contact. You can also rotate the contact, mirror the contact over the X and Y axis, or create

an array of contacts.
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leHiCreateDonut

| eHi Creat eDonut (
[ w_wi ndowl d]

)
=> t/nil
Description

Creates a donut in the specified window. You are prompted to point to a location for the center
of the donut, the inner edge of the donut, and the outer edge of the donut. If w_wi ndowl d
is not specified, the current window is used.
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leHiCreateEllipse

| eHi CreateEllipse(
[ w_wi ndowl d]

)

=>t/nil

Description

Creates an ellipse in the specified window. You are prompted to point to the corners of the
bounding box for the ellipse. If w_wi ndowl d is not specified, the current window is used.
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leHiCreatelnst

| eHi Createlnst(
[ w_wi ndowl d]

)

=>t/nil

Description

Opens the Create Instance form, which lets you create an instance in the specified window.
Ifw_wi ndowl d is not specified, the current window is used.

You are prompted to specify the name of a library, a cell, and a view to use as the master cell
for the instance. You can change the rotation of the instance or mirror the instance over the
X or Y axis. You can also create an array of the instance. If the chosen cell is a pcell, its
parameters are added to the form.
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leHiCreateLabel

| eHi CreatelLabel (
[ w_wi ndowl d]

)
=> t/nil
Description

Opens the Create Label form, which lets you create a label in the specified window. If
w_wi ndowl d is not specified, the current window is used.

You can specify the text for the label, the height of the label, the font style, and the justification.
You can choose options for Drafting and Attach. You can also rotate the label or mirror the
label over the X or Y axis.
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leHiCreatePath

| eHi Creat ePat h(
[ w_wi ndowl d]

)

=>t/nil

Description

Opens the Create Path form, which lets you create a path in the specified window. If
w_wi ndowl d is not specified, the current window is used.

In manual mode you can set the width, offset, and justification of the path. You can set the
shap mode, contact justification, end type, and begin and end extensions. You can also
change the layer for the path.

When the layer is changed, an appropriate contact is placed at the intersection of the layers.

If Fixed Width is on, the width remains the same. Otherwise, the m nW dt h property of the
new layer determines the new width.
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leHiCreatePin

| eHi CreatePin(
[ w_wi ndowl d]

)
=> t/nil
Description

Opens the Create Shape Pin form, which lets you create a geometric pin in the specified
window. If w_wi ndowl d is not specified, the current window is used.

You can enter a name for the terminal, choose the Mode, choose the 1/0 Type and Access
Direction, and set Snap Mode.
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leHiCreatePinsFromLabels

| eHi Creat ePi nsFromnlLabel s(
[ w_wi ndowl d]

)

=>t/nil

Description

Opens the Create Pins From Labels form, which lets you create pins from text labels in your
layout cellview or selected instances. This command creates pins with terminal names
matching labels on a specified text layer with pin dimensions that you specify, centered on the
origin of your text label. If you do not specify w_wi ndowl d, the layout editor uses the current
window.
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leHiCreatePolygon

| eHi Creat ePol ygon(
[ w_wi ndowl d]

)
=> t/nil
Description

Opens the Create Polygon form, which lets you create a polygon in the specified window. If
w_wi ndowl d is not specified, the current window is used.

You are prompted to point to the coordinates for the vertices of the polygon. You can set the
shap mode for the polygon and you can create polygons that contain arc segments.
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leHiCreateRect

| eHi CreateRect (
[ w_wi ndowl d]

)

=>t/nil

Description

Creates a rectangle in the specified window. You are prompted to point to two coordinates for
the opposite corners of the rectangle. If w_wi ndowl d is not specified, the current window is

used.
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leHiCreateRuler

| eHi CreateRul er(
[ w_wi ndowl d]

)

=>t/nil

Description

Opens the Create Ruler form, which lets you create a ruler in the specified window. If
w_wi ndowl d is not specified, the current window is used.

You can choose options to keep the ruler in the window after you enter the last point and
create a multisegment ruler that displays cumulative distance. You can also set the snap

mode for the ruler.
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leHiCreateSymDev

| eHi Creat eSynDev(
[ w_wi ndowl d]

)

=>t/nil

Description

Opens the Create Device form, which lets you create a symbolic device in the specified
window. The symbolic devices are defined in the technology file. If w_wi ndowl d is not
specified, the current window is used.

You specify the class, type, and name to create a symbolic device. You can change the
rotation of the instance or mirror the instance over the X or Y axis. You can also create an
array of the devices.
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leHiCreateSymPin

| eHi CreateSynPi n(
[ w_wi ndowl d]

)

=>t/nil

Description

Opens the Create Symbolic Pin form, which lets you create a symbolic pin as in the specified
window. The symbolic devices are defined in the technology file. If w_wi ndowl d is not
specified, the current window is used.

You can enter a name for the terminal; choose the Mode, the I/O Type, Pin Type, Pin Width,
and Access Direction; and set Snap Mode.
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leHiCreateTaper

| eHi Creat eTaper (
[ w_wi ndowl d]

)

=>t/nil

Description

Opens the Create Transmission Line Taper form, which lets you create a transmission line

taper in the specified window. If w_wi ndowl d is not specified, the current window is used.

You can specify the Taper Style, Resolution, Side Widths, and Snap Mode.
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leHiCreateTrl

| eHi CreateTrl (
[ w_wi ndowl d]

)

=>t/nil

Description

Opens the Create Transmission Line form, which lets you create a transmission line in the
specified window. If w_wi ndowl d is not specified, the current window is used.

You can set the bend style (bend, chamfer, or radial), the factors for the bend style, the
resolution for the bend, and the width of the transmission line. You can also set the snap
mode.
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leHiDelete

| eHi Del et e(
[ w_wi ndowl d]

)

=>t/nil

Description

Deletes selected objects in the specified window. If you do not specify w_wi ndowl d, the
layout editor uses the current window.
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leHiDeleteAllAreaViewLevel

| eHi Del et eAl' | AreaVi ewlLevel (
[ w_wi ndowl d]

)

=>t/nil

Description

Removes all special display areas in window w_wi ndowl d. If you do not specify
w_wi ndowl d, the layout editor uses the current window.
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leHiDeleteAreaViewlLevel

| eHi Del et eAr eaVi ewLevel (
[ w_wi ndowl d]

)
=> t/nil
Description

Displays all currently defined area view levels using the layer-purpose pair hi | i ght
dr awi ngl, and prompts you to point at the area to be removed. If you do not specify
w_wi ndowl d, the layout editor uses the current window.
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leHiDeleteShapeFromNet

| eHi Del et eShapeFr omNet (
[ w_wi ndowl d]

)
=> t/nil
Description

Opens the Delete Shape From Net form, which lets you remove the selected shape from the
net. If w_wi ndowl d is not specified, the current window is used.

You can delete selected shapes from the displayed net.
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leHiDescend

| eHi Descend(
[ w_wi ndowl d]

)

Description

Lets you push down one level into the design hierarchy. You can preselect the instance to
descend into. If no instances are selected, you are prompted to select an instance. If you do
not specify w_wi ndowl d, the layout editor uses the current window.

If the master cell of the selected instance has more than one cellview available, the function
must determine, which cellview to descend into. If the Prompt For View Name field is not
set, or if there is only one view available, you descend into the cellview that has been
instantiated. If more than one view is available, and the Prompt For View Name field is set,
a form is displayed containing a cyclic field with all the possible view names listed. You can
then select the cellview to descend into.

Automatically selects the edit mode to use when descending into the hierarchy. If the current
cellview is opened in edit mode, the new cellview is opened in edit mode; if the new cellview
cannot be opened in edit mode, it is opened in read mode. If the current cellview is opened
in read mode, the new cellview will be opened in read mode.
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leHIEditDisplayOptions

| eHi Edi t Di spl ayOpti ons(
[ w_wi ndowl d]

)
=> t/nil
Description

Opens the Display Options form, which lets you change the display options in the specified
window. If you do not specify w_wi ndowl d, the layout editor uses the current window.

You can control the display of objects and the grid, how the cursor snaps to the grid, and the
default snap mode settings for the create and edit forms.

These options correspond to window environment variables that can be initialized in the
. cdsenv file or saved to the current cellview.
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leHIEditEditorOptions

| eHi Edi t Edi t or Opti ons(
)

=>t/nil

Description

Opens the Layout Editor Options form, which lets you change the layout editor environment.
You can also set these variables in your . cdsenv file, so the layout editor defaults to these
options on start up.

You can control the behavior of various editing functions, the number of sides for conics, and
the type of object the cursor snaps to. You can also set how close the cursor must be to an
object before the cursor snaps (aperture), how many levels down in the hierarchy the cursor
snhaps (depth), and an offset distance for the cursor snap (bounce).
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leHiEditInPlace

| eHi EditlnPl ace(
[ w_wi ndowl d]

)

=>t/nil

Description

Lets you edit an instance’s master while viewing it in the context of the instance placement.
If you do not specify w_wi ndowl d, the layout editor uses the current window. You can
preselect the instance to be edited in place. If no instance is selected, you are prompted to
point at a shape contained in the instance to be edited in place. If you point at several shapes
at different levels of the hierarchy, the shape in the higher-level instance is the one that is
used.

You can change the window to any level in the hierarchy. For example, if you are already using
| eH Edi t 1 nPl ace to edit a cellview two levels deep in your hierarchy, you can use
| eH Edi t 1 nPl ace again to move up or down the hierarchy.
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leHIEditProp

| eHi Edit Prop(
[ w_wi ndowl d]

)

=>t/nil

Description

Opens the Edit Properties form, which lets you edit the properties set in the specified window.

You are prompted to select objects whose properties you want to edit. If you do not specify
w_wi ndowl d, the layout editor uses the current window.
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leHiFlatten

| eHi Fl atten(
[ w_wi ndowl d]

)

=>t/nil

Description

Opens the Flatten form, which lets you explode a cell instance or array, moving the contents
of the cell or array up one or more levels into the current level of the hierarchy. If you do not
specify w_wi ndowl d, the layout editor uses the current window.
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leHiLayerGen

| eHi Layer Gen(
[ w_wi ndowl d]

)

=>t/nil

Description

Opens the Layer Generation form, which lets you create new shapes by performing logical
operations on selected objects in the specified layers. If you do not specify w_wi ndowl d,
the layout editor uses the current window.

You choose the first layer of the operation, the type of operation (AND, OR, AND NOT, XOR, or
GROWBY), the second layer of the operation, and the layer on which the new shapes are
created.
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leHiLayerTap

| eHi Layer Tap(
[ w_wi ndowl d]

)

=>t/nil

Description

Sets the entry layer to the layer of an indicated shape in the current window. You are prompted
to point to the shape to be tapped. You can point to shapes anywhere in the hierarchy. If the
object you want to select is overlapped by other objects, you can cycle through the layers until
the layer you want is displayed. If you do not point to any shapes that are on valid layers, the
function calls hi Get At t ent i on and prompts you again. If layers overlap, If you do not
specify w_wi ndowl d, the layout editor uses the current window.
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leHiMakeCell

| eH MakeCel | (
[ w_wi ndowl d]

)

=>t/nil

Description

Opens the Make Cell form, which lets you create a cell from the selected objects in the
specified window. If you do not specify w_wi ndowl d, the layout editor uses the current
window.

You are prompted to enter a cell name for the new cell. You can choose to replace the
selected objects with the newly created cell.
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leHiMarkNet

| eHi Mar kNet (
[ w_wi ndowl d]

)

Description

Highlights a net or nets in w_wi ndowl d. Corresponds to the Connectivity — Mark Net
command in the cellview window menu. Ifw_wi ndowl d is not specified, the current window

is used.

After entering the SKILL code, select the net or nets you want to hightlight.
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leHiMerge

| eHi Merge(
[ w_wi ndowl d]

)

=>t/nil

Description

Merges selected objects that touch or overlap each other into one object. You can merge
shapes of different types that are on the same layer. You cannot merge shapes on different
layers. If you do not specify w_wi ndowl d, the layout editor uses the current window.

Note: Pins cannot be merged.
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leHiModifyCorner

| eHi Modi f yCor ner (
[ w_wi ndowl d]

)

=>t/nil

Description

Opens the Modify Corner form, which lets you modify corners of rectangles and polygons in
the specified window. If you do not specify w_wi ndowl d, the layout editor uses the current
window.

You are prompted to choose the corners you want to modify. You can specify the type of
corner to create, the radius or distance to use, and how many sides to use. The radius or
distance used is half the length of the longest line segment adjacent to the corner or the value
supplied, whichever is shorter.
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leHiIMousePopUp

| eHi MbusePopUp(
)

=>t/nil

Description

Opens the layout editor Middle Mouse Button Pop Up form. It is context sensitive. Returns t
if the current window is a layout window, returns ni | if the current window is not a layout

window.
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leHiMove

| eH Move(
[ w_wi ndowl d]

)
=> t/nil
Description

Opens the Move form, which lets you move an object in the specified window to another
location or layer in the same window or in a different window. If you do not specify
w_wi ndowl d, the layout editor uses the current window.

You are prompted to choose the object you want to move. You can change the layer or shap
mode or rotate or mirror the object.
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leHiMoveOrigin

| eH MoveOri gi n(
[ w_wi ndowl d]

)

=>t/nil

Description

Enter this function with only the window ID argument; the system prompts you to point to the
new origin. If you do not specify w_wi ndowl d, the layout editor uses the current window.
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leHiOptionLayer
| eH Opti onLayer (
)

=>t/nil

Description

Opens the LSW Option form. Returns t when you click OK, returns ni | when you click
Cancel.
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leHiPaste

| eHi Past e(
[ w_wi ndowl d]

)

=>t/nil

Description

Opens the Paste form, which lets you place the contents of the yank buffer in the specified
window. If you do not specify w_wi ndowl d, the layout editor uses the current window.

You are prompted to specify where you want the objects placed. You can choose to rotate or

mirror the object.
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leHiPlotQueueStatus
| eHi Pl ot QueueSt at us(
)

=>t/nil

Description

Opens the Plot Job Queue form, which shows the status of the plot job queue.

You can view the printer queue and remove jobs from the plot job queue.
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leHiPropagateNets

| eH Propagat eNet s(
[ w_wi ndowl d]

)

=>t/nil

Description

Opens the Propagate Nets form, which lets you promote net information from pins in selected
blocks one level down in the hierarchy up to the top level where the router can recognize and
route the nets. You use this command when you do not have a schematic for your layout
cellview. If you do not specify w_wi ndowl d, the layout editor uses the current window.
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leHiIReShape

| eH ReShape(
[ w_wi ndowl d]

)

=>t/nil

Description

Opens the Reshape form, which lets you modify the vertices of rectangles, polygons, paths,
and transmission lines. You can add vertices, remove vertices, or modify vertex locations. The
modified shape is stored in its most efficient form. For example, if a polygon is modified to
have a rectangular shape, itis converted into a rectangle. If you do not specifyw_wi ndowl d,
the layout editor uses the current window.

You are prompted to choose the object you want to reshape. You can choose to use a
rectangle or line as the reshape type, and you can choose the snap mode for creating the
reshape type.
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leHiRotate
| eH Rot at e(

[ w_wi ndowl d]

)
=> t/nil
Description

Opens the Rotate form, which lets you change the orientation of geometric objects. If
w_wi ndowl d is not specified, the current window is used.

You choose the snap-to and rotation angle. You can also rotate objects 90, 180, or 270
degrees by using the buttons.
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leHiSearch

| eHi Search(
[ w_wi ndowl d]

)

=>t/nil

Description

Opens the Search form, which lets you search the specified window for objects that match
user-specified query requests. If you do not specify w_wi ndowl d, the layout editor uses the
current window.

You select the type of object to search for, how deep in the hierarchy to search, and the criteria
types to search. For more information about using this form, see the Virtuoso Layout Editor

Help.
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leHiSetAreaViewLevel

| eHi Set AreaVi ewLevel (
[ w_wi ndowl d]

)

=>t/nil

Description

Opens the Set Area View Level form, which lets you create a special display area in the

window. This lets you override the window'’s display start and stop levels for a specified area.
If you do not specify w_wi ndowl d, the layout editor uses the current window.

The system prompts you to create the coordinates for the bounding box and type in the start

and stop levels.
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leHiSetRefPoint

| eHi Set Ref Poi nt (
[ w_wi ndowl d]

)

=>t/nil

Description

Sets a reference point in the specified window. You are prompted to point to location for the
reference point. If you do not specify w_wi ndowl d, the layout editor uses the current

window.
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leHiSetValidLayer
| eHi Set Val i dLayer (
)

=>t/nil

Description

Opens the Set Valid Layer form, which lets you set which layers in your library are displayed
in the Layer Selection Window.
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leHiShowSelSet

| eH ShowSel Set (
[ w_wi ndowl d]

)

=>t/nil

Description

Displays information about the selected set in the specified window. If you do not specify
w_wi ndowl d, the layout editor uses the current window.

The Show Selected Set list displays information about all objects in the selected set: the type
of shape, the layer and purpose, and the coordinates used to create the object. If instances
or contacts are selected, the list displays the master name, instance name and type,
orientation, and origin.
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leHiSize
| eH Size(

[ w_wi ndowl d]

)
=> t/nil
Description

Opens the Size form, which lets you enlarge or reduce a shape in the specified window. If you
do not specify w_wi ndowl d, the layout editor uses the current window.

You are prompted to enter a value for the size. A positive number enlarges an object, and a
negative number reduces an object.

July 2002 267 Product Version 5.0



Custom Layout SKILL Functions Reference
Layout Editor Functions

leHiSplit

I eHi Split(
[ w_wi ndowl d]

)

=>t/nil

Description

Opens the Split form, which lets you reshape an object by stretching part of it relative to a split
line in the specified window. If you do not specify w_wi ndowl d, the layout editor uses the

current window.

You are prompted to create the split line and then stretch the newly created edges.

July 2002

268

Product Version 5.0



Custom Layout SKILL Functions Reference
Layout Editor Functions

leHiStretch

| eHi Stretch(
[ w_wi ndowl d]

)
=> t/nil
Description

Opens the Stretch form, which lets you stretch objects in the specified window. If you do not
specify w_wi ndowl d, the layout editor uses the current window.

You are prompted to select an object to stretch. You can change the snap mode or lock angles
when you stretch an object.
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leHiSubmitPlot

| eHi Subni t Pl ot (
)

=>t/nil

Description

Opens the Submit Plot form, which lets you submit plots to a plotter.

You can submit plots to a plotter or file and specify the area to plot, when to plot, how big to
make the plot, and how objects appear in the plot.
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leHiISummary

| eHi Surmmar y(
[ w_wi ndowl d]

)

=>t/nil

Description

Displays information about the specified window. If you do not specify w_wi ndowl d, the
layout editor uses the current window.

The summary lists information about the environment; the number and type of objects
created in the cellview; and the number, name, and type of instances placed. If the cellview
contains contacts, the summary lists the number, name, and type of contacts.
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leHiTree

| eHi Tree(
[ w_wi ndowl d]

)

=>t/nil

Description

Displays information about the design hierarchy in the specified window. If you do not specify
w_wi ndowl d, the layout editor uses the current window.

You can choose the order of the display (top to bottom, current to bottom, or top to current)
from the Tree form. The defaultis Current to bottom. The design hierarchy shows all placed
instances in the window, listing the library, cell, and view names and the number of
occurrences of each cell.
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leHiYank

| eHi Yank(
[ w_wi ndowl d]

)
=> t/nil
Description

Opens the Yank form, which lets you copy a set of objects in a cellview into the yank buffer
for later pasting. A yank shape defines the area enclosing the objects to copy. If you do not
specify w_wi ndowl d, the layout editor uses the current window.

You are prompted to enter the coordinates of the yank shape.
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leiDiscardEdits

| ei Di scardEdits()
=>t/nil

Description

Discards edits. Corresponds to the cellview window Design — Discard Edits command.

A dialog box will appear asking if you really want to discard edits.
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Parameterized Cell Functions

This chapter provides information about creating parameterized cells (pcells) using
Cadence® SKILL language instead of using the graphical user interface. It includes safety
rules for creating SKILL pcells, information about pcell master cells and submaster cells, and
descriptions of supported pc functions.

Most supported pc SKILL functions correspond to the commands available through the
graphical user interface; you can use them to create pcells for the graphical pcell
environment. However, there are only four pcell functions that you can use within the body of
SKILL pcell code.

Note: We recommend using Virtuoso® relative object design (ROD) functions in your pcell
code. ROD is a high-level language for easily defining layout connectivity, geometries, and
the relationships between them. For information about ROD, see the Virtuoso Relative
Object Design User Guide.

This section contains the following information:

Safety Rules for Creating SKILL Pcells on page 278

Calling SKILL Procedures from within Pcells on page 279

Recommended, Supported SKILL Functions for Pcells on page 279

Finding Supported SKILL Functions on page 280

Using print Functions in a Pcell on page 281

Enclosing the Body of Code in a let or prog for Local Variables on page 282

What to Avoid When Creating Pcells on page 282

About Pcell Super and Submaster Cells on page 283

Using the SKILL Operator ~> with Pcells on page 284

pc Functions for SKILL Pcell Code on page 285

pcExprToString on page 285
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pcFix on page 286
pcRound on page 288
pcTechFile on page 289

Parameterized Cell SKILL Cross-Reference Table on page 290

Graphic Parameterized Cell SKILL Functions on page 294

pcDefineCondition on page 295

pcDefinelnheritParam on page 297

pcDefineParamLabel on page 298

pcDefineParamLayer on page 299

pcDefineParamPath on page 301

pcDefineParamPolygon on page 303

pcDefineParamProp on page 305

pcDefineParamRect on page 306

pcDefineParamRefPointObject on page 307

pcDefinePathRefPointObject on page 308

pcDefinePCell on page 309

pcDefineRepeat on page 312

pcDefineSteppedObject on page 315

pcDefineStretchLine on page 317

pcDeleteCondition on page 319

pcDeleteParamLayer on page 320

pcDeleteParamProp on page 321

pcDeleteParamShape on page 322

pcDeleteRefPoint on page 323

pcDeleteRepeat on page 324

pcDeleteSteppedObject on page 325
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pcGetConditions on page 326

pcGetlnheritParamDefn on page 327

pcGetlnheritParams on page 328

pcGetOffsetPath on page 329

pcGetOffsetPolygon on page 331

pcGetParameters on page 333

pcGetParamLabelDefn on page 334

pcGetParamlLabels on page 335

pcGetParamLayers on page 336

pcGetParamLayerDefn on page 337

pcGetParamProps on page 338

pcGetParamShapeDefn on page 339

pcGetParamShapes on page 340

pcGetRefPointDefn on page 341

pcGetRefPoints on page 342

pcGetRepeatDefn on page 343

pcGetRepeats on page 344

pcGetSteppedObjectDefn on page 345

pcGetSteppedObjects on page 346

pcGetStretchDefn on page 347

pcGetStretches on page 348

pcGetStretchSummary on page 349

pcModifyParam on page 391

pcRedefineStretchLine on page 392

pcRestrictStretchToObjects on page 394

pcSkillGen on page 395
auHiUltraPCell on page 397
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Pcell Compiler Customization SKILL Functions on page 399

pcUserAdjustParameters on page 400

pcUserGenerateArray on page 401

pcUserGeneratelnstance on page 402

pcUserGeneratelnstancesOfMaster on page 403

pcUserGenerateLPP on page 405

pcUserGeneratePin on page 406

pcUserGenerateProperty on page 407

pcUserGenerateShape on page 408

pcUserGenerateTerminal on page 409

pcUserlInitRepeat on page 410

pcUserPostProcessCellView on page 412

pcUserPostProcessObject on page 413

pcUserPreProcessCellView on page 414

pcUserSetTermNetName on page 415

auHiUltraPCell on page 397

Safety Rules for Creating SKILL Pcells

This section provides important rules for creating SKILL pcells, including which functions are
safe to use and what to avoid.

@aution

If you use SKILL functions that are unsupported and/or not intended for
use in pcells, your pcell code will probably fail when you try to translate
your design to a format other than Design Framework Il or when you use
the pcell in a different Cadence application.

The purpose for creating a pcell is to automate the creation of data. Pcells should be
designed as standalone entities, independent of the environment in which they are created
and independent of the variety of environments in which you or someone else might want to

July 2002 278 Product Version 5.0



Custom Layout SKILL Functions Reference
Parameterized Cell Functions

use them. An environment can react to a pcell, but pcell code should not react to, interact with,
or be dependent on an environment.

Although it is possible to create pcells dependent on something in your current or local
environment, and/or using unsupported or unrecommended functions, your pcell code is
likely to fail when you try to translate it for a different environment. And although it is possible
to load, read, and write to files in the UNIX file system from within a pcell, do not do so. You
cannot control the file permission settings in other locations, so reading or writing from a pcell
can cause the pcell to fail in other directories, other environments, and during evaluation by
translators.

Functions that are not supported for use by customers within SKILL pcells usually belong to
specific applications (tools); they are unknown to other environments, to other tools, and to
data translators. For example, if you create a pcell in the i cf b environment and include
place-and-route functions, the pcell will fail in the layout environment. Also, application-
specific functions that are not supported for customer use can disappear or change, without
notice.

Create pcells using only the recommended, supported functions. Generally, you can identify
them by their prefixes. However, you can also use all of the basic SKILL language functions
defined in the SKILL Language Reference Manual; these functions do not have prefixes.
To use only recommended, supported, documented functions, follow the rules in this section.

Calling SKILL Procedures from within Pcells

You can call your own SKILL procedures from within pcells. However, the code in procedures
called by pcells must follow all of the safety rules described in this section. The safety rules
apply to all code that is evaluated when the system evaluates a pcell, and that includes SKILL
procedures called by the pcell.

Called procedures are not compiled with the pcell, so you must make sure they are loaded
before the system evaluates the pcell. You can do this by attaching the code files to your
library; then the system automatically loads the procedures the first time it accesses the
library.

For information about how to attach code files to a library, see “Calling Your Own Procedures
Within Pcells” in the Virtuoso Parameterized Cell Reference.

Recommended, Supported SKILL Functions for Pcells

When you create SKILL routines within pcells, use only the following functions:
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m  The SKILL functions documented in the SKILL Language Reference Manual; for
example, car,if,foreach,sprintf,while.

m  SKILL functions from the following families:

db dd cdf
r od t ech

m  The following four pc SKILL functions, which are documented in this chapter:

pcExprToStri ng pcFi x
pcRound pcTechFil e

You can use only these four pc SKILL functions because

0  Most supported pc functions correspond to the graphical user interface commands.
You can use them to create pcells in the graphical pcell environment, but you cannot
use them in the body of SKILL pcell code.

0  Both the Pcell graphical user interface and the Pcell compiler are coded using pc
SKILL functions. You cannot use the graphical user interface or compiler functions
at all.

For a description of the four pc SKILL functions you can use in the body of pcell code,
see “pc Functions for SKILL Pcell Code” on page 285.

Finding Supported SKILL Functions

You can use either the | i st Functi ons command or the Cadence Finder quick reference
tool to list supported functions. But remember, you cannot use most supported functions
within your pcell code.

Note: Inreleases prior to 4.4.3, the | i st Funct i ons command displayed a list of all SKILL
functions. Starting with release 4.4.3, the | i st Funct i ons command displays only public
SKILL functions. Public SKILL functions are supported by Cadence for use by customers.
If you are using a software release prior to 4.4.3 and use the | i st Funct i ons command to
display pcell functions, the list returned is misleading because it includes pc functions used
to code the graphical user interface and compiler.

You can use the Finder tool to quickly check which SKILL functions are documented and
supported for the db, dd, cdf, r od, and t ech SKILL families.
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Using the Finder Tool

To use the Finder tool, follow the steps below.

1.

Start the Finder by doing one of the following:

0  From within the Cadence Design Framework Il product (DFII), select Tools—SKILL
Development and click on Finder.

0  Ina UNIX window, type cdsFi nder.

To display the supported SKILL functions,

0 For Searching, select All Available Finder Data.
0 For Search String, click on at beginning.

0 Inthe data entry area below Search String, type the function prefix. For example,
type t ech.

0 Click on Search.

All of the supported, documented SKILL functions for the prefix you entered appear
in alphabetical order in the Matches field.

To see the arguments and a short description for a function that is listed in the Matches
field, click on the function name.

The syntax and a brief description of the selected function appear in the Descriptions
window. You might need to scroll up to see the syntax.

. If necessary, scroll up to see the syntax.

For functions that have keyword-value pairs for arguments, each argument probably
wraps to the next line.

If the arguments are wrapping, make the Finder window wider by stretching the lower-
left corner.

Before selecting another function, click on the Clear button.

Using print Functions in a Pcell

Generally, you cannot print or generate output from a pcell, as it causes the pcell evaluation
to fail. However, you can bypass the system processing for print functions by using the
fprintf orprintln function to print directly to st dout (standard output) in the format
shown below:

fprintf( stdout ... )
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println( variable stdout )

where var i abl e is your variable name. For example
fprintf( stdout "myVariable = % \n" nyVariable )

Using printf or printin in a Pcell

If you use the printf or printl n function in a pcell, the output is treated as an error. In a
cellview, errors are indicated by flashing markers. You can query the error in the cellview,
change your pcell code to fix the error, and recompile your pcell.

To query markers, do the following:
1. Choose Verify — Markers — Explain.
2. Click on a flashing marker.

A dialog box appears, showing the text printed from the pcellby the pri ntf orprintln
function.

Enclosing the Body of Code in a let or prog for Local Variables

When use local variables in the body of SKILL pcell code in a pcDef i nePCel | statement,
be sure to enclose the pcell code inal et or pr og statement, and define all variables used
in the pcell code at the beginning of the | et or pr og statement. Defining variables as part of
al et or prog prevents conflicts with variables used by the Pcell compiler. Using | et gives
faster performance than pr og; pr og allows multiple exits while | et exits only at its end.

What to Avoid When Creating Pcells

When creating a pcell, do not use functions with prefixes other than db, dd, cdf, r od, and
t ech. Although it is possible to call procedures with other prefixes from within a pcell, you will
not be able to view the pcell in a different environment or translate it into the format required
by another database. Most translators, including the physical design translators, can translate
only basic SKILL functions; the four pc functions; and functions in the SKILL families db, dd,
cdf,rod, andt ech.

Specifically, do not use functions with application-specific prefixes such as ael , abs, de, ge,
hi, | as, | e, pr, and sch. Procedures in any application-specific family are at a higher level
of functionality than can be used in a pcell safely. For example, if you create a pcell using | e
functions, the pcell works only in environments that include the Virtuoso® layout editor. You
cannot use a translator to export your design from the DFIl database.
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When a translator cannot evaluate a function, one of the following happens:
m  The translator fails and issues an undef i ned functi on error message.

m  The translator continues, issues a warning message, and translates the data incorrectly.

To make your design translate successfully, you must resolve undefined functions in pcells.
You can do this by flattening the pcells, which results in a loss of hierarchy and
parameterization, or by rewriting the pcell code to eliminate the undefined functions.

/ Important

Here are more important rules for creating pcells. In your pcell code,

0 Do not prompt the user for input.

0 Do not generate messages; message output is interpreted as an error.
0 Do not load, read, or write to files in the UNIX file system.

0 Do not run any external program that starts another process.

0  If you need to drive external programs to calculate cell shapes, you can do this in
SKILL. Use CDF callback procedures to save the resulting list of coordinate pairs in
a string, and then pass the string as input to a SKILL pcell.

This method has the advantage that the external program needs to be called only
once per instance, not each time the design is opened. For more information about
callback procedures, refer to “Using the Component Description Format” in the
Virtuoso Parameterized Cell Reference.

0  Generally, do not generate output with pr i nt functions, except as described in
“Using print Functions in a Pcell” on page 281.

For more information about creating SKILL pcells, also see

m  The “Creating Pcells Using SKILL" section in the Virtuoso Parameterized Cell
Reference

= How to use relative object design functions (with the prefix r od) to create geometry for
pcells in the Virtuoso Relative Object Design User Guide

About Pcell Super and Submaster Cells

The master cell of a pcell has two levels: a (super) master cell in the database and one or
more temporary submaster cells in virtual memory. The Parameterized Cell software creates
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one submaster cell in virtual memory for each unique set of parameter values assigned to an
instance of the (super) master cell.

Contains SKILL code,
(super) master parameter definitions, and
cell - default values.

Contains unigue geometries

produced by unique set of
submasterce submaster submaster < parameter values.

1 cell2 cell3

e oo

A submaster cell resides in virtual memory for the duration of your editing session and is
accessible by all cellviews. When you create an instance in a cellview, and a submaster with
the same parameter values already exists in virtual memory, no new submaster is generated;
the new instance references the existing submaster cell.

Instances

When you close all cellviews that reference a particular submaster cell, the database
software automatically purges (removes) the referenced submaster cell from virtual memory
but does not remove the master pcell from your disk.

When you edit an editing session by exiting the Cadence software, the database software
automatically purges (removes) all submaster cells from virtual memory. Purging does not
remove master pcells from your disk.

Using the SKILL Operator ~> with Pcells

When you use the SKILL operator ~> to access information about the master cell of a pcell
instance, you must look two levels above the instance. If you look at only one level above, you
access information about the pcell submaster.

For example, for the instance | 1 of the pcell master nux2, you retrieve the database identity
(dbl d) of the mux2 pcell master with the following statement:

| 1~>mast er ~>super Mast er

But if you use the statement

| 1~>mast er

you retrieve the dbl d for the pcell submaster.
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pc Functions for SKILL Pcell Code

When you create SKILL routines within pcells, use only the following pc functions:

pcExpr ToString pcFi x
pcRound pcTechFil e

pcExprToString
pcExpr ToString( g il Expr )

=>1t string
Description

Converts a SKILL expression to a string. The Pcell compiler uses this function to create labels
that display the value of an expression as a string enclosed in quotes.

Arguments

g_il Expr SKILL expression you want to convert to a string.

Value Returned

t_string The string equivalent of the SKILL expression, enclosed in
quotes. If the value of the expressionis ni | or an error occurred,
an empty string is returned.

Example

For the following expression, the system retrieves the value of the minimum width rule for the
met al 1 layer from the technology file and then converts that value to a string enclosed in
quotes.

pcExpr ToString( techGet Spaci ngRule( tfld "m nWdth" "nmetal 1" ) )

When the minimum width for et al 1 is equal to 0.6, the pcExpr ToSt ri ng function returns
the following string:

" 0 6"
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pcFix

pcFi x( n_num )
=> X _result

Description

Converts a number to a floating-point number in the format nunber .0. When n_numis very
close to a whole number, the system keeps the integer part of the number and adds a single
decimal place equal to zero. Very close means the value of the number is within the range
of plus or minus 0.001 of the integer part of the number specified by n_num When the value
Is not within this range, the function allows the system to use the value in the first decimal
place to round the n_numto an integer in the format nunber .0; the system ignores all other
decimal places. This function is useful for correcting the round-off approximation that can
occur with floating-point numbers that are stored in 32 or 64 bits.

For example, if the condition you wantto testis x = 15. 0, use the pcFi x function to ensure
that results in the range from 14.999 to 15.999 are converted to 15.0. This implies the
following:

When x equals pcFi x( x ) returns

14.998 14.0

14.999 15.0

15.0 15.0

15 15.0

15.998 15.0

15.999 16.0

Arguments

n_num Any number you want to convert.

Value Returned
Xx_result A number with one decimal place that is equal to zero. If n_num

does not contain a number, an error occurs; look in the CIW or at
the CDS. | og file for a message about the error.
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Example

If you want to test for the condition x equals 6.0, you need to use pcFi x to correct a possible
rounding problem that could occur with a floating-point number. Otherwise, your condition
might never be satisfied, because x might never quite equal 6.0; instead, it might be a very
close value such as 5.999999.

The following code shows how to use pcFi x to correct floating-point rounding errors:

if( pcFix( x) ==6.0
; perform conditional operations here
) ;endif

If you used the code shown below instead, your condition might never be satisfied:

X = 6.0
if ( x ==6.0

; perform conditional operations here
) ;endif
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pcRound

pcRound( n_num)
=> X _result

Description

Lets you round a number to the closest integer, using the value of the first decimal place;
additional decimal places are ignored. If the value of the first decimal place is less than 5, the
system drops it; if the value of the first decimal place is greater than or equal to 5, the system
drops it and adds one to the integer.

Arguments

n_num Any number you want to round.

Value Returned

X_result Aninteger. If n_numdoes not contain a number, an error occurs;
look in the CIW or at the CDS. | og file for a message about the
error.

Example

The examples below show numbers rounded using pcRound.

pcRound( 1.49 ) results in 1
pcRound( -1.49) results in -1
pcRound( 1.59 ) results in 2.0
pcRound( -1.59 ) results in 2.0
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pcTechFile

pcTechFil e( g_expression )
=> g result

Description

Evaluates an expression contained in a string. The Pcell compiler uses this function as an
envelope around stretch expressions that access information from a technology file. This
function prevents any symbols used in the technology file access expression from being
defined as parameters of the pcell.

Arguments

g_expression The expression you want the system to evaluate when the pcell
containing the expression is evaluated.

Value Returned

g_result The value that resulted from evaluating the expression. If an
error occurs, look in the CIW or at the CDS. | og file for a
message about the error.

Example

In the following statement, the symbol m nW dt h is used only during evaluation of the
expression; it is not treated as a pcell parameter:

pcTechFile( |l p~>minWdth )

where | | p is an internal variable, ~> is an operator, and m nW dt h is recognized by the
system as a symbol.

If you did not use the pcTechFi | e function, the system would assume that m nW dt h is a
pcell parameter.
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Parameterized Cell SKILL Cross-Reference Table

This table summarizes the procedural and interactive pc SKILL functions associated with
Parameterized Cell Compiler (Pcell) menu commands. A complete listing of the syntax,
descriptions, and examples for the Pcell SKILL functions follows this table.

Interactive SKILL
Function

Procedural SKILL Function

Menu Command

pcHIDefineParamCell
pcHICompileToSKill

pcHIDefineCondition

pcHIDeleteCondition

pcHIModifyCondition

pcHIDisplayCondition

pcHIDefinelnheritedParameter

pcDefinePCell
cSkillGen

pcDefineCondition
pcGetConditions
pcGetParameters

pcDeleteCondition

pcDefineCondition

pcGetConditions

No procedural function

No procedural function

pcDefinelnheritParam

pcHIDisplaylnheritedParameter

pcHIDefineLabel

pcHIModifyLabel

July 2002

pcGetlnheritParamDefn

pcGetParameters

No procedural SKILL function

pcDefineParamLabel

pcGetParameters

pcGetParamLabelDefn

pcGetParamLabels

No procedural function

290

Compile — To Pcell

Compile — To SKILL
File

Conditional Inclusion —
Define

Conditional Inclusion —
Delete

Conditional Inclusion —
Modify

Conditional Inclusion —
Show

Inherited Parameters
— Define/Modify

Inherited Parameters —
Show

Parameterized Label —
Define

Parameterized Label —
Modify
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Interactive SKILL
Function

Procedural SKILL Function

Menu Command

pcHIDefineLayer

pcHIDeleteLayer

pcHIModifyLayer

pcHIDisplaylLayer

pcHIDefineProp

pcHIDeleteProp

pcHIDisplayProp

pcHIDefineParameterizedShape

pcDefineParamLayer

pcGetParameters

pcGetParamLayers

pcGetParamLayerDefn

pcDeleteParamlLayer

pcDefineParamLayer

No procedural function

No procedural function

pcDefineParamProp

pcGetParameters

pcGetParamProps

pcDeleteParamProp

No procedural function

pcDefineParamPolygon

pcHIDeleteParameterizedShape

pcDefineParamPath

pcDefineParamRect

pcGetParameters

pcGetParamShapeDefn

pcGetParamShapes

pcDeleteParamShape

pcHIDisplayParameterizedShape

pcHIEditParameters

July 2002

No procedural function

pcModifyParam

201

Parameterized Layer —
Define

Parameterized Layer —
Delete

Parameterized Layer —
Modify

Parameterized Layer —
Show

Parameterized
Property —
Define/Modify

Parameterized
Property — Delete

Parameterized
Property — Show

Parameterized Shapes

Define/Modify

Parameterized Shapes
— Delete

Parameterized Shapes
— Show

Parameters — Edit
Parameters
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Interactive SKILL
Function

Procedural SKILL Function

Menu Command

pcHIModifyParams

pcHIDisplayParams

pcHISummarizeParams

pcHIDefineParamRefPointObject

pcModifyParam

No procedural function

No procedural function

pcDefineParamRefPointObject

pcHIDefinePathRefPointObject

pcGetParameters

pcGetRefPointDefn

pcGetRefPoints

pcDefinePathRefPointObject

pcHIDeleteRefPointObject

pcHIModifyRefPointObject

pcHIDisplayRefPointObject

pcHIDeleteRepeat

pcHIModifyRepeat

pcHIDefineRepeat

pcHIDisplayRepeat

July 2002

pcGetParameters

pcGetRefPointDefn

pcGetRefPoints

pcDeleteRefPoint

pcDefinePathRefPointObject

pcDefineParamRefPointObject

No procedural function

No procedural function

pcDeleteRepeat

pcDefineRepeat

pcGetRepeats

No procedural function

pcDefineRepeat

pcGetParameters

pcGetRepeatDefn

pcGetRepeats

No procedural function

292

Parameters — Edit
Parameters

Parameters — Show

Parameters —
Summarize

Reference Point —
Define by Parameter

Reference Point —
Define by Path
Endpoint

Reference Point —
Delete

Reference Point —
Modify

Reference Point —
Show

Repetition — Delete

Repetition — Modify
Repetition

— Repeatin X

— RepeatinyY

— Repeatin X and Y

Repetition — Show
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Interactive SKILL
Function

Procedural SKILL Function

Menu Command

pcHIDefineSteppedObject

pcHIDeleteSteppedObject

pcHIModifySteppedObject

pcHIDisplaySteppedObject

pcHIModifyStretchLine
pcHIQualifyStretchLine
pcHIRedefineStretchLine

pcHIDefineStretch

auHiUltraPCell

pcDefineSteppedObject

pcGetParameters
pcGetSteppedObjectDefn
pcGetSteppedObjects

pcDeleteSteppedObject

pcDefineSteppedObject

No procedural function

No procedural function

pcRedefineStretchLine
pcRestrictStretchToObjects

No procedural function

pcGetStretchSummary

pcDefineStretchLine

pcGetParameters
pcGetStretchDefn
pcGetStretches

pcRedefineStretchLine
pcGetOffsetPath

pcGetOffsetPolygon

No procedural function

Repetition Along
Shape — Define

Repetition Along
Shape — Delete

Repetition Along
Shape — Modify

Repetition Along
Shape — Show

Stretch — Modify
Stretch — Qualify
Stretch — Redefine

Parameters —
Summarize

Stretch
— Stretch in X
— Stretch in Y

Connectivity — Add
Shape from Net

Connectivity —
Delete Shape from Net

Ultra Pcell
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Graphic Parameterized Cell SKILL Functions

The following section describes each of the supported pc functions you can use to create
pcells in the graphical pcell environment. Do not use the functions in this section within the
body of SKILL pcell code.
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pcDefineCondition

pcDef i neCondi ti on(

d cvld
I _figs
I _nameli st

g_condition

g_stretch
f _adj ust
)

=> d_condl d/ ni

Description

Specifies that the conditional inclusion of a list of objects is controlled by a given SKILL
expression. Also specifies the inclusion of a dependent stretch control line. If the SKILL
expression evaluates to a value other than ni | , the objects are included.

Arguments

d cvlid

| figs

| _nameli st

g_condition

g_stretch

f _adj ust

Value Returned

d condld

July 2002

Database ID of the cellview in which the conditional inclusion is
defined.

List of objects controlled by the same conditional expression.

List of symbols referenced in the conditional expression. These
become parameters of the pcell.

SKILL expression controlling the inclusion of the selected
objects in the instance.

SKILL symbol specifying the name of a dependent stretch
control line associated with this conditional inclusion. Use ni | if
there is no dependent stretch control line.

Amount by which a dependent stretch is adjusted from its

reference dimension if g_condi ti on evaluates to ni | . This
argument isignoredifg_stretchisnil.

Group ID used to store the details of the conditional inclusion.
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ni | Returned if d_cvI d does not identify a cellview or| _fi gs
does not contain any objects.

Example
pcDefineCondition(cv figs list(’'Qbar 'Reset) "Q bar &% Reset" "condStretch" 12.25)

Defines a conditional expression Q bar && Reset in cellview d _cvl d that controls the
inclusion of the objectsin| _fi gs. It declares Q bar and Reset as symbols used as
parameters for the pcell. It also defines the stretch control line condSt r et ch as dependent
on this conditional inclusion, with the stretch value decreased 12.25 from the reference
dimension if Q bar && Reset evaluatestonil .
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pcDefinelnheritParam

pcDef i nel nheri t Par an(
d instld
S_parameter
g_val ue
I _nameli st

)
=> d_i nheritGroup/nil
Description

Specifies that a parameter of an instance of a pcell takes its value from a parameter definition
of the enclosing cellview. The selection filter allows you to select only instances.

Arguments
d instld Database ID of an instance of a pcell.
S_paraneter Name of a parameter in the master cellview of d_i nst | D.
g_val ue SKILL expression for the value of s_par anmet er in
d instlD
| _nameli st List of symbols useding_val ue. These become parameters of
the pcell.
Value Returned
d_inheritGroup Group ID used to record the details of the inherited parameter.
ni | Returned if d_i nst | D does not identify an instance or if there

are no inherited parameters defined in it.

Example
nf et Wdt hl nheritance = pcDefinelnheritParam(nfetl 'w ' nfetWdth list(’' nfetWdth))

Causes parameter won instance nf et 1 to take its value from the nf et W dt h parameter of
the enclosing cellview. It declares nf et W dt h as a parameter of the enclosing cellview.
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pcDefineParamLabel

pcDef i nePar amLabel (
d |l abelld
S _hei ght
)

=>t/nil

Description

Defines a parameterized label. A parameterized label is not an instance name, but a label
displaying values within a pcell, such as width and height of gates. This function should be
used only when creating graphical pcells.

Arguments

d | abelld Database ID for the label you want to parameterize. The label is
a SKILL expression evaluated in the instance.

S hei ght Height of the text in user units.

Valid Values: any string or symbol

Value Returned

t Returned if the label is converted to a parameterized label.
ni | Returned if the label is not converted to a parameterized label.
Example

| abel 1 d=dbCr eat eLabel (geGet Edi t Cel | Vi ew() "polyl"
20: 10 "wi dt h*hei ght" "l owerlLeft" "RO" "stick" 2)
pcDef i nePar anml_abel (1 abel 1d "2")

The stretch parameters wi dt h and hei ght are defined before using the example. Creates
a label using the values of wi dt h times hei ght . In the example above the dbld produced by
the dbCreateLabel function is assigned to a variable named | abel | d. Definesd_1| abel I d
as a parameterized label whose text is evaluated when you place the pcell. The height of the
label is 2 microns.
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pcDefineParamLayer

pcDef i nePar amLayer (
d cvld
| _shapes
g_l ayer Expr
I _nameli st
[g_purposeExpr]

)
=> d_paranmLayerld

Description

Specifies that a set of shapes has its layer and purpose determined by a parameter definition
in the cellview. The selection filter prevents you from selecting instances or stretch control

lines.

Arguments
d cvlid

| _shapes

g_l ayer Expr

| _nameli st

g_pur poseExpr

Value Returned

d _paranLayerld

July 2002

Database ID of the cellview in which the parameter applies.

List of shapes ind_cvl d that take their layer from a parameter
of the cell.

SKILL expression for the layer to which the specified shapes
belong. This expression evaluates to a string that must be a valid
layer name.

List of symbols referenced in g_| ayer Expr . These become
parameters of the cell.

SKILL expression for the layer purpose to which the specified
shapes belong. This expression evaluates to a string that must
be a valid layer purpose.

Group ID used to record the details of the layer parameter.
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Example

di ff Layer Param =

pcDef i nePar anlLayer (geGet Edi t Cel | Vi ew( w=get Cur rent W ndow( ))

geGet Sel Set(w) 'diffLayer list("nDiff") list(’difflLayer))

Causes the layer of the set of selected shapes to be determined by the value of the parameter
di ff Layer. It specifies nDi f f as the default value for di f f Layer and declares

di ff Layer as a parameter of the cell.
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pcDefineParamPath

pcDef i nePar anfat h(
d_pathld
S_param
g_margin
g_width

n_defaul t Wdth

t _snap
I _nameli st

)

=> d_par anShapel d

Description

Defines a path that has its vertices determined by a parameter of the cell. When you place
the pcell, you enter a coordinate string that is used as the vertices of the parameterized path.
You can use this function more than once in a cellview if all paths have the same vertices.

Arguments

d pathld

S _param

g_margin

g_width

n_defaul t Wdth

t_snap

| _nameli st

July 2002

Database ID of a path that has its vertices determined by a
parameter of the cell.

Name of the parameter controlling the vertices of the path. By
default, this parameter is coor ds.

SKILL expression for the margin by which the path is offset from
the coordinate list defined by parameter.

SKILL expression for the width of the path.

Value to use for the width if wi dt h evaluates to a nonnumerical
value.

Snap used by the editor when digitizing path vertices to place an
instance of this cell.
Valid Values: or t hogonal , anyAngl e, di agonal, L90

List of symbols used in the g_wi dt h SKILL expression. These
become parameters of the pcell.
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Value Returned

d par anShapel d Group ID used to record details of the parameterized paths.
Example
pcDef i neParanPat h(path 'coords 2 'gateWdth 1-5 "orthogonal " list(’ gateWdth))

Defines pat h as a parameterized path that takes its vertices from the value of the parameter
coor ds offset by 2, with a width equal to the value of the gat eW dt h parameter or 1-5 if
gat eW dt h evaluates to a nonnumerical value. It tells the editor to use or t hogonal snap
when entering vertices for the path and declares gat eW dt h as a parameter of the cell.
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pcDefineParamPolygon

pcDef i nePar anPol ygon(
d_pol ygonl d
S_param
g_margin
t _snap
I _nameli st

)
=> d_par anShapel d

Description

Defines a polygon that has its vertices determined by a parameter of the cell. When you place
the pcell, you enter a coordinate string that is used as the vertices of the parameterized
polygon. You can use this function more than once in a cellview.

Arguments

d _pol ygonld Database ID of the polygon that has its vertices determined by a
parameter of the cell.

S param Name of the parameter controlling the vertices of the polygon. By
default, this parameter is coor ds.

g_margin SKILL expression for the amount to enlarge or shrink the vertices
of the polygon as compared to the coordinate list in the
parameter.

t _snap Snap used by the editor when digitizing polygon vertices to place
an instance of this cell.
Valid Values: or t hogonal , anyAngl e, di agonal , L90

| _nameli st List of symbols usedinthe g_mar gi n SKILL expression. These

become parameters of the pcell.

Value Returned

d _par anShapel d Group ID used to record details of the parameterized polygons.
Example
pcDef i nePar anPol ygon( pol ygon ' coords ' (-margin) "orthogonal™ list(’ margin))
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Defines d_pol ygonl d as a parameterized polygon that takes its vertices from the value
of the parameter coor ds, shrunk by the value of the g_mar gi n parameter. It tells the editor
to use or t hogonal snap when entering vertices for the polygon and declares mar gi n as a

parameter of the cell.
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pcDefineParamProp

pcDef i nePar anPr op(
d cvld
t _name
g_expr
)

=>t/nil

Description

Defines a parameterized property that can be accessed using a SKILL procedure. You can
use this property to store any value within the pcell.

Arguments
d cvid
t _name

g_expr

Value Returned
t

ni |

Example

Database ID of the cellview in which the parameter applies.
Name of the parameterized property.

SKILL expression for the property value.

Returned if the parameterized property is created.

Returned if the parameterized property is not created.

pcDef i nePar anProp(cv "nyProp" 'l ength)

Defines a property name nyPr op to be a parameterized property of the cellview cv. The
property myPr op takes its value from the parameter | engt h and is evaluated when the

instance is created.
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pcDefineParamRect

pcDef i nePar anRect (
d rectangleld
S_param
g_margin
I _nameli st

)
=> d_par anShapel d

Description

Defines a rectangle that has its vertices determined by a parameter of the cell. When you
place the pcell, you enter two coordinates that are used as the vertices of the parameterized
rectangle. You can use this function more than once in a cellview.

Arguments

d rectangleld Database ID of the rectangle that has its vertices determined by
a parameter of the cell.

S param Name of the parameter controlling the vertices of the rectangle.
By default, this parameter is coor ds.

g_margin SKILL expression for the amount to enlarge or shrink the vertices
of the rectangle as compared to the coordinate list in the
parameter.

| _nanmel i st List of symbols usedinthe g_mar gi n SKILL expression. These

become parameters of the pcell.

Value Returned

d_par anShapel d Group ID used to record details of the parameterized rectangles.

Example

pcDef i nePar anRect (rect ’'coords '(-margin) list(’margin))

Defines r ect as a parameterized rectangle that takes its vertices from the value of the
parameter coor ds, reduced by the value of the mar gi n parameter. It also declares mar gi n
as a parameter of the cell.
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pcDefineParamRefPointObject

pcDef i nePar anRef Poi nt bj ect (
g_obj ects
S_param
| _refpoint

)
=> d_refPointld

Description

Specifies that the location of an object or group of objects in the instance is determined by
the location of a reference point that is a parameter of the cell. The objects in the instance
have the same relationship to the reference point parameter as the objects in the master
cellview have to the corresponding reference point in the master cellview.

Arguments

g_obj ects List of objects whose locations are to be determined by the
parameterized reference point.

S param Name of the parameter for the parameterized reference point.
Valid Values: any string or symbol

| _refpoint Coordinates of the reference point in the master cellview.

Value Returned

d refPointld Group ID used to record the details of the parameterized
reference point.

Example
pcDef i nePar anRef Poi nt Gbj ect (li st (pin) 'pinPoint centerBox (pin~>bBox))

Causes the object pi n to be located relative to the coordinate parameter pi nPoi nt . The
reference point for pi nPoi nt in the master cellview is the center point of the pi n object.
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pcDefinePathRefPointObject

pcDef i nePat hRef Poi nt Obj ect (
| _objects
S_param
t _endpoi nt

)
=>d _refPointld

Description

Specifies that the location of an object or group of objects in the instance be determined by
the location of the endpoint of a parameterized path. The objects in the instance have the
same relationship to the endpoint of the digitized path in the instance as the objects in the
master cellview have to the corresponding endpoint of the parameterized path in the master
cellview.

Arguments

| _objects List of objects whose locations are to be determined by the
endpoint of a parameterized path.

S _param Name of the parameter controlling the parameterized path
whose endpoint determines the location of the objects. By
default, this parameter is coor ds.

t _endpoi nt Endpoint of the path that determines the location of the objects.

Valid Values: first, | ast

Value Returned

d refPointld Group ID used to store the details of the parameterized
reference point.

Example
pcDef i nePat hRef Poi nt Cbj ect (list(via) 'coords "first")

Causes the object vi a to be located relative to the first vertex of the coor ds parameter. The
coor ds parameter controls the vertices of a parameterized path.
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pcDefinePCell

pcDef i nePCel | (
| _cellldentifier
| _formal Args
body of code

)

=> d_cell View d/nil

Description

Creates a parameterized (super) master cellview. This function is generated when you

compile a pcell.

Arguments

| cellldentifier

| _formal Args

body of code

July 2002

List containing the library database ID, cell name, view name,
and view type. View type is optional and defaults to
masklLayout .

Valid Values: maskLayout , schemati c, and

schemat i cSynbol

The parameter declaration section, containing a list of input
parameters and their default values, all enclosed in parentheses.
Optionally, you can also include the data type. Each element of
the list is itself a list containing a parameter symbol, its (optional)
data type, and a default value.

Do not use the | i st keyword, but enclose the parameters in
parentheses instead. For example, you can specify

| _formal Args as

(paraneter _name default _val ue)
or
(paranmeter_name data_type default val ue)

For Boolean values, specify the data type or the system might
interpret a default value of ni | incorrectly.

SKILL code for creating geometries and pins. You must provide
code here. Enclose the code inal et or pr og statement. If you
use variables in the code, define them at the beginning of the
| et or pr og statement. Using | et gives faster performance
than pr og; pr og allows multiple exits while | et exits only at its
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end. Optionally, from within this code, you can call SKILL
functions, application functions, and your own user-defined
functions.

Calls to functions from within the body of code section are
part of the pcell, but the functions themselves are not part of the
pcell. These functions must be available each time the pcell is
evaluated. If a called function is not available when a pcell is
evaluated, the pcell fails.

If you want the system to automatically load functions when it
opens your library, include the functions inyour l i bl nit.il
file. Do not load a file from within a pcell. For more information
about what to do and what to avoid when writing pcell code, see
“Safety Rules for Creating SKILL Pcells” on page 278.

Value Returned

d_cell View d The cellview ID of the parameterized (super) master is returned
if the (super) master is created.

ni | Returned if the parameterized (super) master cellview is not
created.

Example

pcDef i nePCel | (
list( ddGetbj("tutorial") "ask" "layout")

| ayer "metal 1")
idth 3.0)
I ength 6.0)

Wi
) ; end or pcell paraneters
)

(
(
(

| et (
() ; no local variables in this exanple
rodCr eat eRect (

?nane "m nMetal "
?wi dt h wi dt h

?l ayer | ayer

?l ength | ength

) ; end of rodCreateRect
) ; end of let
) ; end pcDefinePCel l

This example creates a rectangle named m nMet al onthe net al 1 layer, with a width equal
to 3 and a length equal to six.
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For more information about using this function, see “pcDefinePCell Function” in the Virtuoso
Parameterized Cell Reference.
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pcDefineRepeat

pcDef i neRepeat (

d cvld

| _shapes

I _nameli st
g_stepX
g_stepY
g_repeat X
g_repeatyY
g_stretchX
g_stretchy
g_adj ust X
g_adj ustyY
t _direction
)

=> d_repeatld

Description

Defines a repetition parameter to be applied to specified objects. Objects can be repeated in
the X direction, Y direction, or both. If the value for the repetition direction, t _di recti on,
ishori zontal and verti cal ,the pcDefi neRepeat function creates a two-dimensional

array.

Arguments
d cvid
| shapes

| _nameli st

g_stepX

g_stepY

g_repeat X

July 2002

Database ID of the cellview in which the parameter applies.

List of the shapes replicated.

List of the symbols referenced in the step or repeat expressions.

These become parameters of the pcell.

SKILL expression specifying stepping distance in the horizontal

direction.

SKILL expression specifying stepping distance in the vertical

direction.

SKILL expression specifying the number of times objects are

repeated in the horizontal direction.
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g_repeaty SKILL expression specifying the number of times objects are
repeated in the vertical direction.

g_stretchX Name of the vertical, dependent stretch control line associated
with this repetition.

g_stretchyY Name of the horizontal, dependent stretch control line
associated with this repetition.

g_adj ust X SKILL expression specifying the adjustment from the reference
dimension to be applied to the vertical, dependent stretch control
line.

g_adj ustyY SKILL expression specifying adjustment from the reference
dimension to be applied to the horizontal, dependent stretch
control line.

t_direction Direction of repetition.
Valid Values: hori zontal , vertical, horizontal, and
verti cal

Value Returned

d repeatld Group ID used to store details of the repetition.

Example

pcDef i neRepeat (
cv ; cv is defines as cellview ID .
figs ; list of figures to repeat nuntGat es and cel | Pitch
l'ist(’ nunGates ’cellPitch) -« areparameters of the pcell
"cell Pitch
nil
" (numGat es- 1)
nil
"gateStretch
nil
" (pcFi x(pcRepeat - 1) * pcStep)
nil
"hori zont al
) ; close for pcDefineRepeat
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Defines a horizontal repetition in cellview cv affecting the objects listed in f i gs. The
horizontal stepping distance is cel | Pi t ch. The number of horizontal repetitions is

nunGat es- 1.

This example declares nuntGat es and cel | Pi t ch as parameters of the pcell. It also names
gat eSt r et ch as a dependent stretch control line for the repetition, with an adjustment from
the reference dimension defined by the expression pcFi x( pcRepeat - 1) * pcStep.
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pcDefineSteppedObject

pcDef i neSt eppedbj ect (
g_obj ects
S_param

g_step
g _startOf f set

g_endOf f set
I _nameli st

)
=> d_stepObjectld

Description

Defines an object or group of objects to be repeated along the length or perimeter of a
parameterized shape that has already been defined in the pcell. The selection filter prevents
you from selecting stretch control lines, parameterized shapes, or objects in other repeat-
along-shape groups.

Arguments

g_obj ects List of objects repeated along the length or perimeter of a
parameterized shape.

S_param Name of the parameter controlling the parameterized shape
along which objects are repeated. By default, this parameter is
coor ds.

g_step SKILL expression for the stepping distance between repetitions.

g_startOf f set SKILL expression for the space left between the first vertex of the
parameterized shape and the first repeated object.

g_endOrf f set SKILL expression for the space left between the last vertex of the
parameterized shape and the last repeated object.

| _nameli st List of symbols useding_step, g_start Of fset, or
g_endOf f set expressions. These become parameters of the
pcell.
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Value Returned

d stepObjectld Group ID used to record the details of the repetition along the
parameterized shape.

Example
pcDef i neSt eppedObj ect (list(vial via2) 'coords 'viaPitch 1.25 1.25 list(’'viaPitch))

Specifies that objects vi al and vi a2 are to be repeated along the parameterized shape
controlled by coor ds, using a stepping distance determined by the parameter vi aPi t ch,
with a gap of 1. 25 between the start of the vertices and the first repetition and between the
last repetition and final vertex of parameterized shape. It also declares vi aPi t ch as a
parameter of the pcell.
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pcDefineStretchLine

pcDef i neStret chLi ne(

d lineld

g_par amexpr

t _direction

f _defval

f_mnval

f _maxval
g_stretchRepeat ed

)
=> d_Stretchld

Description

Defines a stretch control line used to control stretching in the X direction or Y direction.
Objects repeated in the direction parallel to the stretch direction can be set to stretch.

Arguments

d lineld Database ID of the line used as the stretch control line. By
default, this line is drawn on the layer st r et ch.

g_par amexpr SKILL expression or symbol controlling the stretch.

t_direction Direction of the stretch.
Valid Values: ri ght, | eft, right AndLeft, up, down,
upAndDown

f _defval Default value (reference dimension) for the stretch.

f_m nval Minimum value for the stretch.

f _maxval Maximum value for the stretch. Use ni | if no maximum is
specified.

g_stretchRepeat ed Booleanexpressionindicating whether to stretch shapes that are
repeated in the direction parallel to the stretch.

Value Returned

d Stretchld Group ID used to store the details of the stretch parameter.
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Example
pcDefi neStretchLi ne(stretchLine "nfetWdth, "right" 1.25 1.25 25 nil)

Defines st r et chLi ne as a stretch control line controlled by the parameter nf et W dt h. The
stretch direction is r i ght . The default and the minimum values are 1. 25, and the maximum
value is 25. Horizontally repeated shapes are not stretched.
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pcDeleteCondition

pcDel et eCondi ti on(
d_groupld
)

=> t/nil

Description

Deletes a previously defined conditional inclusion parameter.

Prerequisites

You must have defined the conditional inclusion parameter.

Arguments

d groupld Group ID of the conditionally included objects.

Value Returned

t Returned if the parameter is deleted.

ni Returned if d_gr oupl d is not a conditional inclusion
parameter.

Example

foreach(cond pcCGet Condition(cv) pcDel et eCondition(cond))

Deletes all conditional inclusion parameters in the cellview cv.
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pcDeleteParamLayer

pcDel et ePar anmLayer (
d_groupld
)

=>t/nil

Description

Deletes a parameter associating a set of shapes with a layer parameter.

Prerequisites

You must have defined the layer parameter.

Arguments

d groupld Group ID of the shapes assigned the layer parameter you want
to delete.

Value Returned

t Returned if the parameter is deleted.

ni | Returned if d_gr oupl d is not a valid identifier for a layer
parameter.

Example
pcDel et ePar anlLayer (di f f Layer Par am

Deletes the layer parameter identified by di f f Layer Par am
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pcDeleteParamProp

pcDel et ePar anPr op(
d cvld
t _propname

)

=>t/nil

Description

Deletes a parameterized property in the cellview d _cvl d.

Arguments

d cvlid Database ID of the cellview in which the parameterized property
should be deleted.

t _propname Name of the parameterized property.

Value Returned
t Returned if the parameterized property is deleted.

ni | Returned if no parameterized property is defined with the given
name or the parameterized property cannot be deleted.

Example
pcDel et ePar anProp(cv "myProp")

Deletes the parameterized property named nmy Pr op.
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pcDeleteParamShape

pcDel et ePar anShape(
d_menberld

)

=>t/nil

Description

Deletes a parameterized shape directive, causing the specified shape to revert back to a
regular (nonparameterized) shape.

Prerequisites

You must have defined the shape as a parameterized path, polygon, or rectangle.

Arguments

d _memberld Database ID of the shape whose parameter you want to delete.

Value Returned
t Returned if the parameter is deleted.

ni | Returned if the shape is not defined as a parameterized path,
polygon, or rectangle.

Example
foreach(shape al | MyPar anShapes pcDel et ePar anShape( shape))

Deletes all shape parameters in the list al | MyPar anShapes.
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pcDeleteRefPoint

pcDel et eRef Poi nt (
d_groupld
)

=>t/nil

Description

Deletes a reference point parameter. You can use this command to delete either a reference
point defined relative to a parameter of the cell or a reference point defined relative to a
parameterized path endpoint.

Prerequisites

You must have defined the reference point parameters.

Arguments

d groupld Database ID of the parameterized reference point you want to
delete.

Value Returned

t Returned if the reference point parameter is deleted.

ni Returned if d_gr oupl d is not a valid identifier for a

parameterized reference point.

Example
pcDel et eRef Poi nt (gat eCont act Ref Pt)

Deletes the parameterized reference point defined by the symbol gat eCont act Ref Pt .
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pcDeleteRepeat

pcDel et eRepeat (
d_groupld
)

=>t/nil

Description

Deletes the repetition parameter d_gr oupl d.

Arguments

d_groupld Database ID of the repetition parameter you want to delete.

Value Returned

t Returned if the parameter is deleted.
ni | Returned ifd_gr oupl d is not a repeat identifier.
Example

foreach(repeat pcGet Repeats(cv) pcDel et eRepeat (repeat))

Deletes all repetition parameters in the cellview cv.
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pcDeleteSteppedObject

pcDel et eSt eppedObj ect (
d_groupld
)

=>t/nil

Description

Deletes the repetition-along-shape parameter d_gr oupl d.

Arguments

d groupld Database ID of the repetition along a shape as returned by
pcDef i neSt eppedhj ect .

Value Returned

t Returned if the parameter is deleted.

ni | Returned if d_gr oupl d is not a repetition-along-shape
identifier.

Example

foreach(obj all MySt eppedOhj s pcDel et eSt eppedOhj ect (obj))

Deletes all repetition-along-shape parameters in the list al | MySt eppedCbj s.
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pcGetConditions

pcGet Condi ti ons(
d cvld

)

=> | condlist/ni

Description

Returns a list of identifiers for conditional inclusion parameters in the specified cellview.

Prerequisites

You must have defined the conditional inclusion parameters.

Arguments

d cvid Database ID of the cellview containing conditional inclusion
parameters.

Value Returned

| _condli st List of the object IDs used to store the details of the conditional

inclusion parameters.

ni Returned if d_cvI d does not identify a cellview or if no
conditional inclusion parameters are defined in the cellview.

Example

condl i st = pcGet Conditions(cv)

Lists all conditional inclusion parameters defined in cv.
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pcGetinheritParamDefn

pcGet | nheri t Par amDef n(
d instld
)

=> | _inherit/nil

Description

Returns an identifier for an inherited parameter in the specified cellview.

Prerequisites

You must have defined the inherited parameter.

Arguments

d instld Database ID of the instance of the pcell whose inherited
parameter is to be retrieved.

Value Returned
| inherit Group ID used to record details of the inherited parameter.

ni | Returned ifd_i nst | d does not identify an instance as a pcell
or if there is no inherited parameter defined in it.

Example

i nherit = pcGetlnheritParanDefn(inst)

Retrieves the inherited parameter defined ind_i nst 1 d.
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pcGetinheritParams

pcGet | nheri t Par ans(
d cvld

)

=> | _inheritlist/nil

Description

Returns a list of identifiers for inherited parameters in the specified cellview.

Prerequisites

You must have defined the inherited parameter.

Arguments

d cvid Database ID of the cellview whose inherited parameters you
want listed.

Value Returned

| _inheritlist List of object IDs used to record details of the inherited
parameters.

ni Returned if d_cvI d does not identify a cellview or if there are

no inherited parameters defined in the cellview.

Example

i nheritlist = pcGetlnheritParans(cv)

Gets a list of all the inherited parameters defined in cv.
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pcGetOffsetPath

pcGet O f set Pat h(
d cvld
| _vertex_points
n_of f set

)

=> | _vertex_points/nil

Description

Applies the offset to each vertex of the path to create a list of vertices for a longer or shorter
version of the path. Returns a list of points for the vertices of the offset version of the path.
This function does not change the original path and does not create the offset version of the
path

Arguments

d cvld Database ID of the cellview containing the path.

| vertex_points A list of lists identifying a path in the cellview, where each sublist
specifies the coordinates for one vertex. Use the following
format:
list( "(xy ) "(xy) ... (xy))

n_of f set An integer or floating-point number.

Value Returned

| vertex_points A list of lists specifying the vertices of the offset version of the

path, in the following format:

((xy) (xy) ... (xVy))

ni | The function did not execute successfully.

Example
pcGet Of fset Path( cv list( (6.0 6.0) '(10.0 6.0) '(10.0 16.0) '(20.0 16.0) ) 2.0)

Creates and returns the following list of points, which are offset from the specified path by 2.0:

((6.0 8.0)
(8.0 8.0)
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(8.0 18.0)
(20.0 18.0)
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pcGetOffsetPolygon

pcGet O f set Pol ygon(
d cvld
| _vertex_points
n_of f set

)

=> | _vertex_points/nil

Description

Applies the offset to each edge of the polygon to create a list of the vertices for an oversized
or undersized version of the polygon. Returns a list of points for the vertices of the offset
version of the polygon. This function does not change the original polygon and does not
create the offset version of the polygon

Arguments

d cvld Database ID of the cellview containing the polygon.

| vertex_points A list of lists identifying a polygon in the cellview, where each
sublist specifies the coordinates for one vertex. Use the following
format:
list( "(xy) "(xy) ... (xy))

n_of f set An integer or floating-point number; a positve number specifies

an oversized polygon, a negative number specifies an
undersized polygon.

Value Returned

| vertex_points A list of lists specifying the vertices of an oversized or undersized
version of the polygon after the offset has been applied. The list
is in the following format:

((xy) (xy) ... (xy))
ni | The polygon was not found or the offset was not applied

successfully.

Example

pcGet O f set Pol ygon( cv list( "(2.7 2.4) (8.0 2.4) '(8.0 7.1) '(6.4 7.1)
(6.4 4.3) (2.7 4.3) ) 3.0)
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Oversizes the polygon specified in the list by adding 3.0 to every edge, and returns the
following points for the uncreated oversized polygon:

((-0.3 -0.6)
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pcGetParameters

pcGet Par anet er s(
d cvld

)

=> | _paranlist/ni

Description

Returns a list of parameters and their default values defined in the specified cellview.

Prerequisites

You must have defined the parameters in this cellview.

Arguments

d cvid Database ID of the cellview containing the parameters.

Value Returned

| _param i st List of the parameter names and their default values. The list is
in the form (t _par amNane g_def aul t Val ue).

ni | Returned if d_cvl d does not identify a cellview or if there are no
parameters defined in the cellview.

Example

param i st = pcCet Paraneters(cv)

Gets list of all parameters defined in cv.
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pcGetParamlLabelDefn

pcGet Par anmlLabel Def n(
d |l abelld

)
=> d_param abel 1 d/ ni |

Description

Returns the parameterized label identifier resulting from a call to pcDef i nePar anmiabel on
the specified label.

Prerequisites

You must have defined a parameterized label.

Arguments

d | abelld Database ID of the label whose parameterized label is to be
retrieved.

Value Returned

d_paranl abel I d Object ID of the parameterized label.

ni Returnedifd_I abel | d does not identify a label or there are no

parameterized labels defined in it.

Example
par anLabel = pcGet Par aniabel Def n(| abel )

Retrieves parameterized labels defined in | abel .

July 2002 334 Product Version 5.0



Custom Layout SKILL Functions Reference
Parameterized Cell Functions

pcGetParamLabels

pcGet Par amLabel s(
d cvld

)

=> | _labellist/nil

Description

Returns a list of parameterized labels in the specified cellview.

Prerequisites

You must have defined a parameterized label.

Arguments

d cvid Database ID of the cellview containing parameterized labels.

Value Returned
| _I'abel li st List of object IDs of the parameterized labels.

ni Returned if d_cvI d does not identify a cellview or if there are
no parameterized labels defined in the cellview.

Example

| abel i st = pcGet ParamLabel s(cv)

Gets a list of all the parameterized labels defined in cv.
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pcGetParamLayers

pcGet Par amLayer s(
d cvld

)

=> | layerlist/nil

Description

Returns a list of identifiers for layer parameters in the specified cellview.

Prerequisites

You must have defined layer parameters for this cellview.

Arguments

d cvid Database ID of the cellview whose layer parameters you want
listed.

Value Returned

| _layerli st List of object IDs used to record details of layer parameters.

ni | Returned if d_cvI d does not identify a cellview or if there are

no layer parameters defined in the cellview.
Example

| ayerlist = pcCGet ParanlLayers(cv)

Gets a list of all the layer parameters defined in cv.
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pcGetParamLayerDefn

pcGet Par amLayer Def n(
d instld
)

=> | layerld/nil

Description

Returns the identifier for a layer parameter of a specified shape.

Prerequisites

You must have defined a layer parameter for this shape.

Arguments

d instld Database ID of the shape whose layer parameter is to be
retrieved.

Value Returned

| layerld Object ID used to record details of a layer parameter.

ni | Returnedifd_i nst | d does notidentify a shape or there are no

layer parameters defined in it.
Example

| ayer = pcGet Par anlLayer Def n( shape)

Retrieves the layer parameters defined in shape.
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pcGetParamProps

pcGet Par anPr ops(
d cvld

)

=> | _proplist/ni

Description

Lists parameterized properties in the specified cellview.

Prerequisites

You must have defined the parameterized properties.

Arguments

d cvid Database ID of the cellview containing parameterized properties.

Value Returned
| _proplist List of object IDs of parameterized properties.

ni Returned if d_cvI d does not identify a cellview or if there are
no parameterized properties defined in the cellview.

Example

proplist = pcGet ParanProps(cv)

Gets a list of all parameterized properties defined in cv.
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pcGetParamShapeDefn

pcGet Par anShapeDef n(
d instld

)
=> d_par amShapel d/ ni |

Description

Returns an identifier for a parameterized shape parameter resulting from a call to
pcDef i nePar anPat h, pcDef i nePar anPol ygon, or pcDef i nePar anRect .

Prerequisites

You must have defined the parameterized shape.

Arguments

d instld Database ID of the shape whose parameterized shape
parameter is to be retrieved.

Value Returned
d_par anShapel d Group ID used to record details of the parameter.

ni | Returnedifd_i nst | d does not identify a shape or there are no
parameterized shape parameters defined in it.

Example
par anshape = pcGet Par anShapeDef n( shape)

Retrieves parameterized shape parameters defined in shape.

July 2002 339 Product Version 5.0



Custom Layout SKILL Functions Reference
Parameterized Cell Functions

pcGetParamShapes

pcGet Par anShapes (
d cvld

)

=> | _paranshapel i st/nil

Description

Returns a list of identifiers for the parameterized shape parameters in the specified cellview.

Prerequisites

You must have defined a parameterized shape for this cellview.

Arguments

d cvid Database ID of the cellview containing the shape parameters
you want listed.

Value Returned
| _paranmshapel i st List of the object IDs of the shape parameters.

ni | Returned if d_cvI d does not identify a cellview or if there are
no parameterized shapes defined in the cellview.

Example
par anshapel i st = pcGet Par anShapes(cv)

Lists all shape parameters defined in cv.
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pcGetRefPointDefn

pcGet Ref Poi nt Def n(
d _objectld
)

=> | refPointld/nil

Description

Returns an identifier for the reference point parameter defined in the specified cellview.

Prerequisites

You must have defined a reference point parameter for the cellview.

Arguments

d objectld Database ID of the object with the reference point parameter.

Value Returned
| refPointld Group ID used to record details of the reference point parameter.

ni Returned ifd_obj ect | d does not identify an object or there is
no reference point parameter defined with it.

Example
ref poi nt = pcGet Ref Poi nt Def n(fi g)

Retrieves a reference point parameter defined in f i g.
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pcGetRefPoints

pcGet Ref Poi nt s(
d cvld

)

= | _refpointlist/nil

Description

Returns a list of identifiers for all the reference point parameters in a specified cellview.

Prerequisites

You must have defined parameters in this cellview.

Arguments

d cvid Database ID of the cellview whose reference point parameters
you want listed.

Value Returned

| _refpointlist List of object IDs used to record details of reference point
parameters.
ni Returned if d_cvI d does not identify a cellview or if there are

no reference point parameters defined in the cellview.

Example
ref pointlist = pcGetRefPoints(cv)

Gets a list of all the reference point parameters defined in cv.
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pcGetRepeatDefn

pcGet Repeat Def n(
d _objectld
)

=> | _repeatlist/nil

Description

Returns a list of identifiers for all repetition parameters assigned to an object in the cellview.
A single object can be assigned to more than one repetition group.

Prerequisites

You must have defined repetition parameters for the cellview.

Arguments

d_objectld Database ID of the object with repetition parameters.

Value Returned

| _repeatli st Group ID for the internal structure used to record details of
repetition parameters. Returns one object ID for each repeat
parameter defined on the given object.

ni Returned if d_obj ect | d does not identify an object or there
are no repetition parameters defined with it.

Example
repeat = pcCet Repeat Def n(fi g)

Retrieves the repetition parameters defined for f i g.
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pcGetRepeats

pcGet Repeat s(
d cvld

)

=> | _repeatlist/nil

Description

Returns a list of identifiers for repetition parameters in the specified cellview.

Prerequisites

You must have defined repetition parameters for the cellview.

Arguments

d cvid Database ID of the cellview with repetition parameters.

Value Returned

| _repeatli st List of object IDs used to record the details of repetition
parameters.
ni | Returned if d_cvI d does not identify a cellview or if there are

no repetition parameters defined in the cellview.

Example
repeatlist = pcGet Repeats(cv)

Lists all repetition parameters defined in cv.
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pcGetSteppedObjectDefn

pcGet St eppedObj ect Def n(
d _objectld

)
=> | _stepobjld/nil

Description

Returns an identifier for repetition-along-shape parameters resulting from calls to
pcDef i neSt eppedQoj ect . The object cannot be a parameterized shape.

Prerequisites

You must have defined the repetition-along-shape parameters for this object.

Arguments

d_objectld Database ID of the object for which repetition-along-shape
parameters are retrieved.

Value Returned

| stepobjld List of object IDs used to record details of repetition along
parameterized shape parameters.

ni Returned if d_obj ect | d does not identify an object that is
defined as a parameterized shape.

Example

st epobj = pcGet St eppedObj ect Def n(fi g)

Gets a list of all the repetition-along-shape parameters defined in cellview.
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pcGetSteppedObjects

pcGet St eppedbj ect s(
d cvld

)

=> | _stepobjlist/nil

Description

Returns a list of identifiers for the repetition-along-shape parameters in the specified cellview.

Prerequisites

You must have defined repetition-along-shape parameters for this cellview.

Arguments

d cvid Database ID of the cellview containing the repetition-along-
shape parameters.

Value Returned

| stepobjlist List of object IDs used to record details of the repetition-along-
shape parameters.

ni Returned if d_cvl d does not identify a cellview or if there is no
repetition-along-shape parameters defined in the cellview.

Example

stepobjlist = pcCet St eppedhj ect s(cv)

Gets a list of all the repetition-along-shape parameters defined in cv.
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pcGetStretchDefn

pcGet St r et chDef n(
d _objectld

)
=> d_Stretchld/nil

Description

Returns the identifier for a stretch parameter.

Prerequisites

You must have defined this line as a stretch control line.

Arguments

d objectld Database ID of the line with the stretch parameter.

Value Returned

d Stretchld Group ID used to record details of the stretch control line.
ni | Returned if a stretch control line is not defined.
Example

stretch = pcGet StretchDef n(stretchline)

Retrieves a stretch parameter defined with st r et chl i ne.
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pcGetStretches

pcGet Stret ches(
d cvld

)

=> | _stretchlist/nil

Description

Returns a list of identifiers for the stretch parameters in the specified cellview.

Prerequisites

You must have defined the stretch control lines.

Arguments

d cvid Database ID of the cellview containing the stretch parameters.

Value Returned
| _stretchli st List of object IDs used to record details of the stretch parameters.

ni Returned if d_cvI d does not identify a cellview or if there are
no stretch parameters defined in the cellview.

Example

stretchlist = pcCGetStretches(cv)

Gets a list of all stretch parameters defined in cv.
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pcGetStretchSummary

pcGet St ret chSummar y(
d cvld

)

=> | _stretchLines / nil

Description

For a parameterized master cell created using the Pcell graphical user interface tool, returns
a list of lists, where each list contains the field names and values from the Stretch in X and
Stretch in Y forms for each stretch line that was defined for the parameterized cell (cell).

Arguments

d cvlid Database ID of the cellview containing a pcell master with stretch
lines.

Value Returned

| _stretchLines A list of lists, where each list contains the field names and values

from the Stretch in X and Stretch in Y forms for one stretch line
that was defined for the pcell.

ni |l The function did not execute successfully.

Example

pcStretchSummary( cv )

For a pcell master containing two stretch lines, returns a list containing two lists, each of which
contain the form field names and values for one stretch line; for example:

(("Stretch Type: Horizontal " "Nane or Expression for Stretch: Length" "Stretch
Direction: left" "Reference Dinension (Default): 1.000000")
("Stretch Type: Vertical " "Name or Expression for Stretch: wdth" "Stretch

Direction: up" "Reference D nension (Default): 1.000000")
)
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pcHICompileToSkill

pcH Conpi | eToSki Il ()
=> t/nil

Description

Displays the Compile To SKILL form to let you create a SKILL file from the data in the

current cellview. The file can then be edited as any SKILL file.

Prerequisites

Before you compile a cellview to a SKILL file, you must define all parameters for the cellview.

Arguments

None.

Value Returned

t/nil

Example
pcHI Conpi | eToSki I ()

July 2002

Returns t if the SKILL file was created; otherwise, returns ni | .
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pcHIDefineCondition

pcHI Defi neCondi tion()
=> t/nil

Description

Lets you designate specified objects as conditional by prompting you to select one or more
objects in the current cellview. When you complete selecting objects, the system displays the
Conditional Inclusion form.

Arguments

None.

Value Returned

t/nil

Example
pcHI Defi neCondi ti on()
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Returns t if the objects were defined as conditional; otherwise,

returns ni | .
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pcHIDefinelnheritedParameter

pcH Defi nel nherit edPar anet er ()
=> t/ni

Description

Lets you designate a pcell instance whose parameters should be inherited from the pcell
parent in which the instance is placed by prompting you to select the instance in the current
cellview. After you select the instance, the system displays the Define/Modify Inherited
Parameters form.

Arguments

None.

Value Returned

t/nil Returnst if the function was successful; otherwise, returns ni | .

Example
pcH Defi nel nherit edPar anet er ()
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pcHIDefineLabel

pcHI Def i neLabel ()
=> t/nil

Description

Displays the Define Parameterized Label form to let you create a parameterized label for

pcell you are currently editing. After you complete the form, the system prompts you to enter
an anchor point for the label.

Arguments

None.

Value Returned

t/nil

Example
pcHI Def i neLabel ()
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Returns t if the label was created; otherwise, returns ni | .
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pcHIDefineLayer

pcHI Def i neLayer ()
=> t/nil

Description

Lets you designate specified shapes to be in a parameterized layer group by prompting you
to select one or more shapes in the current cellview. When you complete selecting shapes,
the system displays the Define Parameterized Layer form.

Arguments

None.

Value Returned

t/nil Returns t if the parameterized label group was created,;
otherwise, returns ni | .

Example
pcH Defi neLayer ()
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pcHIDefineParamcCell

pcHI Def i nePar antCel | (
[1 _cellldentifier]

)

=> t/nil

Description

Displays the Compile To Pcell form to let you create a graphical pcell (super) master in the
database from the design in the current window or from the cellview you specify. If you do not
compile a pcell before you place an instance of it in another design, the system interprets the
design as a standard fixed cell instead of a pcell. Each time you edit a graphical pcell, you
must recompile it so that all placed instances reflect the changes.

Prerequisites

You must have already defined parameters for the cellview.

Arguments

| _cellldentifier
List containing the library database ID, cell name, view name,
and view type. View type is optional and defaults to
masklLayout .
Valid Values for view type: maskLayout , schemati c, and
schemat i cSynbol

Value Returned

t/nil Returns t if the parameterized (super) master was created;
otherwise, returns ni | .

Example
pcHI Def i nePar antCel | (cel | vi ew_| d)
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pcHIDefineParameterizedShape

pcHI Def i nePar anet eri zedShape()
=> t/nil

Description

Lets you assign the vertices of a shape as parameters of the pcell you are currently editing
by prompting you to select a shape. You can parameterize paths, polygons, and rectangles.
When you place an instance of the pcell, you supply values for the parameters by entering
coordinates. After you select a shape, the system displays the appropriate Define
Parameterized Shapes form, depending on the type of shape you selected.

You can define multiple shapes in the same pcell master as parameterized, as long as they
are all of the same shape type. For example, you can define several rectangles as
parameterized, but you cannot define one rectangle and one polygon as parameterized in the
same pcell master. For more information about parameterized shapes, see “Parameterized
Shapes Commands” in the Virtuoso Parameterized Cell Reference.

Arguments

None.

Value Returned

t/nil Returns t if the parameterized shape was created; otherwise,
returns ni | .

Example
pcHI Def i nePar anet eri zedShape()
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pcHIDefineParamRefPointObject

pcHI Def i nePar anRef Poi nt Gbj ect ()
=> t/nil

Description

Lets you specify a reference point parameter as the origin point for a selected object or group
of objects in the pcell you are currently editing. The system prompts you for the reference
point, then prompts you to select the object(s). When you complete selecting objects, the
system displays the Reference Point by Parameter form. There can be only one reference
point parameter defined in a pcell.

Arguments

None.

Value Returned

t/nil Returns t if the parameterized reference point was created,
otherwise, returns ni | .

Example
pcHI Def i nePar anRef Poi nt Obj ect ()
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pcHIDefinePathRefPointObject

pcHI Def i nePat hRef Poi nt Cbj ect ()
=> t/nil

Description

Lets you specify the end of a parameterized path as the reference point for objects in the pcell
you are currently editing by prompting you to select the objects. When you complete selecting
objects, the system displays the Reference Point by Path Endpoint form. There can be
only one reference-point-by-path-endpoint parameter defined in a pcell.

Prerequisites

The parameterized path must exist before you define the reference point.

Arguments

None.

Value Returned

t/nil Returns t if the reference point was created; otherwise, returns
nil.

Example
pcHI Def i nePat hRef Poi nt Cbj ect ()
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pcHIDefineProp

pcHI Defi neProp()
=> t/nil

Description

Displays the Parameterized Property form to let you specify a property for the pcell you are

currently editing.

Arguments

None.

Value Returned

t/nil

Example
pcHI Def i neProp()
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Returns t if the property was created; otherwise, returns ni | .
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pcHIDefineRepeat

pcHI Def i neRepeat (
t _direction

)

=> d_repeatld

Description

Lets you define a repetition parameter for specified objects by prompting you to select one or
more objects in the current cellview. When you complete selecting objects, the system
displays one of the following forms, depending on the value ofthet _di r ect i on argument:
Repeat in X, Repeat in Y, or Repeat in X and Y.

Arguments
t _direction Direction of repetition. When the value is 2D, the function creates

a two-dimensional array.
Valid Values: hori zontal , vertical ,and 2D

Value Returned

d repeatld Group ID used to store details of the repetition.

Example
pcH Defi neRepeat (" hori zontal ")
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pcHIDefineSteppedObject

pcHI Def i neSt eppedObj ect ()
=> t/nil

Description

Lets you specify an object or group of objects to repeat along the coordinate string controlling
a parameterized shape by prompting you to select the objects in the pcell you are currently
editing. The pcell must already contain a parameterized shape. When you complete selecting
objects, the system displays the Repeat Along Shape form.

Arguments

None.

Value Returned

t/nil Returns t if the repetition group was created; otherwise, returns
nil.

Example
pcHI Def i neSt eppedbj ect ()
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pcHIDefineStretch

pcHI Defi neStretch(
t _direction

)
=> d_Stretchld

Description

Allows you to define a stretch parameter for specified objects by prompting you to select one
or more objects in the current cellview. The argumentt _di r ect i on determines which form
the system displays when you complete selecting objects: Stretch in X or Stretch in Y.

Arguments

t _direction Direction of the stretch.
Valid Values: ri ght, I eft, right AndLeft, up, down,
upAndDown

Value Returned

d Stretchld Group ID used to store the details of the stretch parameter.

Example
pcHI DefineStretch("up")
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pcHIDeleteCondition

pcHI Del et eCondi ti on()
=> t/nil

Description

Lets you delete an object from a conditional induction group by prompting you to select the
object in the current cellview. When you select the object, the system displays the Delete
Conditional Inclusion form.

Arguments

None.

Value Returned

t/nil Returns t if the object was removed from the conditional
inclusion group; otherwise, returns ni | .

Example
pcHI Del et eCondi ti on()
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pcHIDeletelLayer

pcHI Del et eLayer ()
=> t/nil

Description

Lets you remove a parameterized layer group by prompting you to select a shape in the group.
When you select a shape, the system highlights all objects in the parameterized layer group

and displays the Del

ete Parameterized Layer form.

Arguments

None.

Value Returned

t/nil

Example
pcHI Del et eLayer ()

July 2002

Returns t if the parameterized layer group was deleted;

otherwise, returns ni | .
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pcHIDeleteParameterizedShape

pcHI Del et ePar anet eri zedShape()
=> t/ni

Description

Lets you delete a parameterized shape from the pcell you are currently editing by prompting
you to select the parameterized shape. When you delete a parameterized shape, the
coordinates of the shape are no longer parameters of the pcell. After you select a shape, the
system displays the appropriate Delete Parameterized Shape form, depending on the type
of shape you selected.

Arguments

None.

Value Returned

t/nil Returns t if the parameterized shape was deleted; otherwise,
returns ni | .

Example
pcHI Del et ePar anet eri zedShape()
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pcHIDeleteProp

pcHI Del et eProp()
=> t/nil

Description

Displays the Delete Parameterized Property form to let you specify a property to delete
from the pcell you are currently editing. When there is more than one parameterized property
defined for the pcell, click Next to view another property.

Arguments

None.

Value Returned

t/nil

Example
pcHI Del et ePr op()
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Returns t if the property was deleted; otherwise, returns ni | .
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pcHIDeleteRefPointObject

pcHI Del et eRef Poi nt Qbj ect ()
=> t/nil

Description

Lets you delete either a reference point defined as a parameter of the cellview or a reference
point defined relative to the endpoint of a parameterized path by prompting you to select any
object in the reference point group. After you select an object, the system highlights all objects
in the group and opens either the Delete Reference Point form or the Delete Reference
Point By Path form.

Arguments

None.

Value Returned

t/nil Returns t if the reference point group was deleted; otherwise,
returns ni | .

Example
pcHI Del et eRef Poi nt Obj ect ()
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pcHIDeleteRepeat

pcHI Del et eRepeat ()
=> t/nil

Description

Lets you delete a repeat group from the pcell you are currently editing by prompting you to
select a shape in the repeat group you want to delete. After you select a shape, the system
highlights all shapes in the group and displays one of the following forms, depending on the
type of repeat group you selected: Delete Repeat in X, Delete Repeat in Y, or Delete
Repeat in X and Y.

Arguments

None.

Value Returned

t/nil Returns t if the repeat group was deleted; otherwise, returns
nil.

Example
pcHI Del et eRepeat ()
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pcHIDeleteSteppedObject

pcHI Del et eSt eppedObj ect ()
=> t/nil

Description

Lets you delete a repetition along shape group from the pcell you are currently editing by
prompting you to select a member (shape) of the repetition along shape group. After you
select a member, the system highlights all shapes in the group and displays the Delete
Repeat Along Shape..

Arguments

None.

Value Returned

t/nil Returns t if the repetition along shape group was deleted;
otherwise, returns ni | .

Example
pcHI Del et eSt eppedOhj ect ()
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pcHIDisplayCondition

pcHI Di spl ayCondi tion()
=> t/nil

Description

Highlights a conditional inclusion group in the current cellview window and displays the Show
Conditional Inclusion text window with information about the highlighted group. When there
is more than one conditional inclusion group, click OK in the text window to view the next one.

Arguments

None.

Value Returned

t/nil Returns t if there are no inclusion groups or if the Show
Conditional Inclusion text window does not display; otherwise,
returns ni | .

Example

pcHI Di spl ayCondi tion()
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pcHIDisplaylnheritedParameter

pcH Di spl ayl nheri t edPar amet er ()
=> t/nil

Description

Highlights a pcell instance whose parameters are inherited from the pcell parent in which the
instance is placed and displays the Show Inherited Parameters text window with
information about the highlighted instance. When there is more than one pcell instance with
inherited parameters, click OK in the text window to view the next one.

Arguments

None.

Value Returned
t/nil Returns t if there are no instances with inherited parameters or

if the Show Inherited Parameters text window does not display;
otherwise, returns ni | .

Example
pcHI Di spl ayl nheri t edPar anet er ()
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pcHIDisplayLayer

pcH Di spl ayLayer ()
=> t/nil

Description

Highlights a parameterized layer group in the current cellview window and displays a Show
Parameterized Layer text window with information about the highlighted group. When there
is more than one parameterized layer group, click OK in the text window to view the next one.

Arguments

None.

Value Returned
t/nil Returns t if there are no parameterized layer groups or if the

Show Parameterized Layer text window does not display;
otherwise, returns ni | .

Example
pcH Di spl ayLayer ()
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pcHIDisplayParameterizedShape

pcH Di spl ayPar anet eri zedShape()
=> t/nil

Highlights a parameterized shape in the current cellview window and displays the Show
Parameterized Shape text window with information about the highlighted group. When
there is more than one parameterized shape, click OK in the text window to view the next one.

Arguments

None.

Value Returned

t/nil Returns t if there are no parameterized shapes or if the Show
Parameterized Shape text window does not display; otherwise,
returns ni | .

Example

pcH Di spl ayPar anet eri zedShape()
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pcHIDisplayParams

pcH Di spl ayPar ans()
=> t/ni
Description

Although the pcHI Di spl ayPar ans function still displays the Show Parameters text
window, the information contained in the window might not be complete. The Show
Parameters command has been replaced by the Edit Parameters command. To display
information about pcell parameters, use either the pcHI Edi t Par anet er s function or the
pcH Par anms Summar i ze function.

Arguments

None.

Value Returned

t/nil Returnst if there are no parameters defined for the pcell or if the
Show Parameters text window does not display; otherwise,
returns ni | .

Example

pcH Di spl ayPar ans()
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pcHIDisplayProp

pcH Di spl ayProp()
=> t/nil

Description

Displays a Show Parameterized Property text window with information about all
parameterized properties defined for the pcell you are currently editing.

Arguments

None.

Value Returned

t/nil Returns t if the text window was displayed; otherwise, returns
nil.

Example
pcHI Di spl ayProp()
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pcHIDisplayRefPointObject

pcH Di spl ayRef Poi nt Obj ect ()
=> t/nil

Description

Highlights a reference point group in the current cellview window and opens the Show
Reference Point text window with information about the highlighted group. When there is
more than one reference point group, click OK in the text window to view the next one.

Arguments

None.

Value Returned

t/nil Returns t if there are no reference point groups or if the Show
Reference Point text window does not display; otherwise, returns
nil.

Example

pcH Di spl ayRef Poi nt Obj ect ()
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pcHIDisplayRepeat

pcH Di spl ayRepeat ()
=> t/nil

Highlights a repeat group in the current cellview window and displays one of the following text
windows, depending on the type of group you selected: Show Repeat in X, Show Repeat
in Y, or Show Repeat in X and Y with information about the highlighted group. When there
is more than one repeat group, click OK in the text window to view the next one.

Arguments

None.

Value Returned

t/nil Returns t if a repeat group exists and the text window was
displayed; otherwise, returns ni | .

Example
pcH Di spl ayRepeat ()
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pcHIDisplaySteppedObject

pcH Di spl aySt eppedbj ect ()
=> t/nil

Description

Highlights the objects in a repetition along shape group in the current cellview window and
opens the Show Repetition Along Shape text window with information about the
highlighted group. When there is more than one repetition along shape group, click OK in the
text window to view the next one.

Arguments

None.

Value Returned
t/nil Returns t if there are no repetition along shape groups or if the

Show Repetition Along Shape text window does not display;
otherwise, returns ni | .

Example
pcHI Di spl aySt eppedbj ect ()
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pcHIEditParameters

pcH Edi t Par anet er s()
=>t

Description

Lets you change the data type and/or value for parameters already defined for the pcell by
displaying the Edit Parameters form.

Arguments

None.

Value Returned

t

Example
pcH Edi t Par anet er s()
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pcHIModifyCondition

pcH Modi f yCondi ti on()
=> t/nil

Description

Lets you add objects to a conditional inclusion group by prompting you to select an object in
the inclusion group you want to modify. The system highlights all objects in the selected group
and prompts you to select shapes to be added to the group. When you complete selecting the
objects, the system displays the Maodify Conditional Inclusion form.

Arguments

None.

Value Returned

t/nil Returns t if the selected shapes were added to the conditional
inclusion group; otherwise, returns ni | .

Example
pcH Modi fyCondi ti on()
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pcHIModifyLabel

pcH Modi f yLabel ()
=> t/nil

Description

Prompts you to select the parameterized label you want to modify. After you select the label,
displays the Modify Parameterized Label form to let you change the values for the selected

label.

Arguments

None.

Value Returned

t/nil

Example
pcH Modi f yLabel ()
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Returns t if the parameterized label was modified; otherwise,

returns ni | .
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pcHIModifyLayer

pcH Modi f yLayer ()
=> t/nil

Description

Lets you add shapes to a parameterized layer group by prompting you to select an object in
the layer group you want to modify. The system highlights all objects in the selected group
and prompts you to select shapes to be added to the group. When you complete selecting the
shapes, the system displays the Modify Parameterized Layer form.

Arguments

None.

Value Returned

t/nil Returns t if the selected shapes were added to the
parameterized layer group; otherwise, returns ni | .

Example
pcH Modi f yLayer ()
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pcHIModifyParams

pcH Modi f yPar ans()
=>t

Description

Lets you change the data type and/or value for parameters already defined for the pcell by

displaying the Edit Parameters form. This function is equivalent to the

pcHI Edi t Par anet er s function.

Arguments

None.

Value Returned

t

Example
pcHI Modi f yPar ans()
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Always returns t .
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pcHIModifyRefPointObject

pcH Modi f yRef Poi nt Qbj ect ()
=> t/nil

Description

Lets you add objects to a reference group by prompting you to select an object in the group
you want to modify. The system highlights all objects in the selected group and prompts you
to select shapes to be added to the group. When you complete selecting the shapes, the
system lets you change the reference point by displaying either the Reference Point by
Parameter form or the Reference Point by Path Endpoint form, depending on the type of
group you selected. There can be only one reference point parameter and only one reference
point by path endpoint defined for a pcell.

Arguments

None.

Value Returned

t/nil Returnst if the reference group was modified; otherwise, returns
nil.

Example
pcH Modi f yRef Poi nt Qbj ect ()
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pcHIModifyRepeat

pcH Modi f yRepeat ()
=> t/nil

Description

Lets you add shapes to a repeat group by prompting you to select a shape in the repeat group
you want to modify. After you select an object, the system highlights all shapes in the group
and prompts you to select shapes to be added to the group. When you complete selecting
shapes, the system displays one of the following forms, depending on the type of repeat
group you selected: Modify Repeat in X, Modify Repeat in Y, or Modify Repeat in X
and Y.

Arguments

None.

Value Returned

t/nil Returns t if the repeat group was modified; otherwise, returns
nil.

Example
pcH Modi f yRepeat ()
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pcHIModifySteppedObject

pcH Modi f ySt eppedObj ect ()
=> t/nil

Description

Lets you add shapes to a repetition along shape group by prompting you to select a shape in
the group you want to modify. After you select a shape, the system highlights all shapes in
the group and displays the Modify Repetition Along Shape form.

Arguments

None.

Value Returned

t/nil Returns t if the repetition along shape group was modified;
otherwise, returns ni | .

Example
pcH Modi f ySt eppedObj ect ()
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pcHIModifyStretchLine

pcH Modi fyStret chLi ne()
=> t/nil

Description

Prompts you to select the stretch line you want to modify. After you select a stretch line,
displays the Stretch in X or Stretch in Y form, depending on whether you are modifying an
X stretch line or a Y stretch line, to let you change the values for the selected stretch line.

Arguments

None.

Value Returned

t/nil Returns t if the stretch line was modified; otherwise, returns
nil.

Example
pcH Modi fyStret chLi ne()
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pcHIQualifyStretchLine

pcH Qual i fyStretchLi ne()
=> t/nil

Description

Lets you add shapes to be affected by a stretch line by prompting you to select the stretch
line. After you select a stretch line, prompts you to select the shapes to be affected. No form
is displayed.

Arguments

None.

Value Returned

t/nil Returns t if the stretch line was qualified; otherwise, returns
nil.

Example
pcH Qual i fyStretchLi ne()
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pcHIRedefineStretchLine

pcH Redefi neStret chLi ne()
=> t/nil

Description

Lets you redefine a previously defined stretch control line or change the parameters assigned
to a stretch control line by prompting you to select the stretch line. After you select a stretch
line, the system prompts you to draw a stretch line to replace the selected stretch line. After
you draw the line, the system displays the Stretch in X or Stretch in Y form, depending on
whether you are redefining an X stretch line or a Y stretch line, to let you change the values
for the redefined stretch line.

Arguments

None.

Value Returned

t/nil Returns t if the stretch line was redefined; otherwise, returns
nil.

Example
pcH Redefi neStret chLi ne()
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pcHISummarizeParams

pcH Surmmari zePar ans()
=> t/ni

Description

Displays the Pcell Parameter Summary text window with information about the parameters

defined for the pcell.

Arguments

None.

Value Returned

t/nil Returns t if the Pcell Parameter Summary text box was

displayed; otherwise, returns ni | .

Example

pcH Surmmari zePar ans()
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pcModifyParam

pchodi f yPar am(
d cvld
S_param

t_type
g_val ue

)
=> d_param d/nil

Description

Lets you modify the parameter type and default value for parameters assigned to a compiled
pcell.

Arguments
d cvlid Database ID of the specified cellview.
S param Name of the parameter.
Valid Values: a string or symbol
t_type Type of the parameter.
Valid Values: i nt, fl oat, Bool ean, string, ILLi st
g_val ue Default value of the parameter.

Valid Value: any value consistent with the value type specified

Value Returned

d paramd Group ID of the property that stores the parameter.
ni | Returned if the function does not execute.
Example

pcModi f yPar an{ super master "gateWdth" "float" 0.625)

The above example modifies the parameter gat eW dt h to have f | oat as its type and
0. 625 as its default value.
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pcRedefineStretchLine

pcRedef i neStret chLi ne(

d lineld

g_par amexpr

t _direction

f _defval

f_mnval

f _maxval
g_stretchRepeat ed

)
=> d_Stretchld/nil

Description

Redefines the attributes of an existing stretch control line. You can also specify a new location
for the stretch control line with this command.

Prerequisites

You must have defined the stretch control line.

Arguments

d lineld Database ID of the stretch control line.

g_par ameExpr SKILL expression or symbol controlling the stretch.

t _direction Direction of the stretch.
Valid Values: ri ght, I eft, right AndLeft, up, down,
upAndDown

f _defval Default value (reference dimension) for the stretch.

f _m nval Minimum value for the stretch.

f _maxval Maximum value for the stretch. Use ni | if no maximum is
specified.

g_stretchRepeat ed Boolean expression indicating whether to stretch shapes
repeated in the direction parallel to the stretch.
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Value Returned

d Stretchld Group ID used to store stretch parameter details.
ni Returned ifd_| i nel d is not defined as a stretch control line.
Example

pcRedefi neStretchLi ne(stretchLine 'nfetWdth "right AndLeft” 1.00 1.00 25 nil)

Redefines the stretch control line st r et chLi ne as controlled by the parameter nf et W dt h.
The stretch direction is r i ght AndLef t . The default and minimum values are 1. 00, and the
maximum value is 25. Horizontally repeated shapes are not affected.

July 2002 393 Product Version 5.0



Custom Layout SKILL Functions Reference
Parameterized Cell Functions

pcRestrictStretchToObjects

pcRestrictStretchToOhj ect s(
d stretchld
| _objlist

)
=> d_stretchld/nil

Description

Lets you specify the objects affected by a particular stretch control line. Objects not specified
are not moved or stretched by this stretch control line.

Arguments
d stretchld Database ID of the stretch control line.
| _objlist List of objects whose location can be affected by this stretch

control line. If ni | , the stretch applies to all objects.

Value Returned
d stretchld Group ID used to store the stretch detalils.

ni | Returned ifd_st r et chl d is not defined or if there are no
objects in the list of objects.

Example

pcRestrictStretchToOhj ects(stretchLine
geGet Sel Set (get Current Wndow( )))

Restricts the effect of the stretch control line to only the selected objects in the cellview in the
current window.
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pcSkillGen

pcSki 'l Gen(
d cellViewd
t_outputFile
g isSkillFile
)

=>t/nil

Description

Converts a specified cellview into a SKILL file. A SKILL file can be edited and loaded back to
a cellview after modification. Loading a SKILL file generates a SKILL master; however, the
cellview contains only a label with the text: Warning: The master is defined by the SKILL
procedure associated with the cellview.

Prerequisites

You must have defined the parameters in this cellview.

Arguments

d cellViewd Cellview to be converted to SKILL.

t_outputFile The destination text file.

g isSkillFile If t, generates a pcGenCel | procedure. If ni | , generates a

SKILL function.

Value Returned

t/nil Returns t if the SKILL file is created; otherwise, returns ni | .

Example
pcSkill Gen(cv ~/mySkillCell t)

Puts the SKILL code that creates the cellview cv inthe ~/ mySki I | Fi | e file. For example:

let( ( pcMenber pcStretchGoup stretchOfsetX stretchOfsetY pcLib
pcMast er pcl nst pcTerm pcPi n pcPi nNane

pcNet pcTermNet pcNet Nane pcTer mNet Name pcMbsai cl nst

t pcParaneters pcParanProp pcStep pcStepX pcStepY

pcRepeat pcRepeat X pcRepeat Y pcl ndexX pcl ndexY
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pcLayer pcPurpose pclLabel Text pclLabel Hei ght pcPropText
pcPar anifext pcCoords pcPat hWdt h pcPol ygonMargin )
pcLib = pcCell View>lib
pcParaneters = pcCel | Vi ew~>par anet er s~>val ue
; generate all the cv's properties

; generate all the primtive shapes in layer "pwell (draw ng)"

bcLayer =6
pcPur pose = "draw ng"

pclnst = dbCreateRect(pcCell View |ist(pcLayer pcPurpose) list(2:0.5 6.5:7.5))

t

)
pcSkill Gen(cv ~/nySkill Cell nil)

Puts the SKILL code that creates the cellview cv inside a pcGenCel | procedure and writes

it to the ~/ nySki I | Fi | e file. For example:
procedure( pcGenCell( pcCellView "d")

let( ( pcMenber pcStretchGoup stretchOfset X stretchOfsetY pcLib

pcMast er pcl nst pcTerm pcPi n pcPi nNane
pcNet pcTermNet pcNet Nane pcTer mNet Nane pcMosai cl nst
t pcParanet ers pcParanProp pcStep pcStepX pcStepY
pcRepeat pcRepeat X pcRepeat Y pcl ndexX pcl ndexY
pcLayer pcPurpose pclLabel Text pclLabel Hei ght pcPropText
pcPar anmText pcCoords pcPat hW dth pcPol ygonMargin )
pcLib = pcCel |l View>lib
pcParaneters = pcCel | Vi ew~>par anet er s~>val ue

generate all the cv's properties

generate all the primtive shapes in layer "pwell (draw ng)"

bcLayer =6

pcPur pose = "draw ng"

pclnst = dbCreat eRect (pcCell View |ist(pcLayer pcPurpose) list(2:0.5 6.5:7.5))
t

)

)
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auHiUltraPCell

auHi Ul traPCel I (
[t_filenanme]

)

=> t/nil

Description

Displays the Ultra Pcell form to let you create an Ultra pcell by compiling multiple pcells into
one cell. Optionally, you can save the Ultra pcell SKILL code in a file by specifying the

t _fil ename argument. For a description of Ultra pcells, see the Make Ultra Pcell
Command chapter in the Virtuoso Parameterized Cell Reference.

Prerequisites

Ultra pcells have the following requirements:

m  Multiple pcell layouts need not be in the same cell, although they must be in the same
library as the completed ultra pcell.

m  Each pcell must compile successfully.

m  Each pcell must have identical parameters and default values. No pcell can have more
or fewer or different parameters from the other pcells. When the Ultra pcell is compiled,
it has all of the parameters, which work as designed in each pcell.

m  The selector parameter must be unique. It cannot match any other parameter.

= type, objType, name, cell, and status are reserved words and cannot be used as
selector parameters.

Arguments

t_filename Filename (or path and filename) in which you want to save the
SKILL code output by the Make Ultra Pcell command.

Value Returned

t/nil Returns t if the form opened, and optionally, the SKILL file was
created; otherwise, returns ni | .
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Example
auH U traPCell ( "nyU traPcell.il" )
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Pcell Compiler Customization SKILL Functions

This section provides syntax, descriptions, and examples for the SKILL functions associated
with customizing the Pcell compiler. Refer to “Customizing the Pcell Compiler” in the
Parameterized Cell Reference Guide for more information.
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pcUserAdjustParameters

pcUser Adj ust Par amet er s(

p_port
)

=>t/nil

Description

A user-defined procedure called by the compiler before it processes any objects. The
procedure is normally used to generate code to transform user-specified parameter values,
such as to snap them to an even value. Parameters can then be referenced as variables in
the SKILL code that is generated.

Arguments

p_port Port to which the output code is generated.

Value Returned

t/nil Return value is not relevant.
Example
procedure( pcUser Adj ust Paraneters( port )

stretch inplenmented by 2 stretch control lines O

di vide paraneter val ue by 2
fprintf(port "ch_wi dth = ch_wi dth/2\n")
)

Generates a call to a SKILL procedure to divide the ch_w dt h parameter value by 2.
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pcUserGenerateArray

pcUser Gener at eAr ray(
d_nosaic
t _masterTag

p_port
)

=>t/nil

Description

A user-defined procedure called by the compiler before it processes any simple arrays
(mosaics) in a master pcell. The procedure is normally used to suppress array generation or
to modify arrays.

Arguments

d nosaic Database ID of array.

t _master Tag Name for the master pcell of the array that can be used in the
generated SKILL code.

p_port Port to which the output code is generated.

Value Returned

t Compiler does not generate the code to reproduce the array in
the submaster pcell.

ni Compiler generates the code to reproduce the array in the
submaster pcell as if the procedure were not called.

Example
procedure( pcUser Cenerat eArray(nosai c master port )
i f( nosai c~>nanme == \"userSpecial\" t nil)

Suppresses code generation for the array named user Speci al .
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pcUserGeneratelnstance

pcUser Gener at el nst ance(
d_inst
t _masterTag

p_port
)

=>t/nil

Description

A user-defined procedure called by the compiler before it processes any instances in a
master pcell. The procedure is normally used to suppress instance generation or to modify
instances.

Arguments

d_inst Database ID of instance.

t _master Tag Name for the master pcell that can be used in the generated
SKILL code.

p_port Port to which the output code is generated.

Value Returned

t Compiler does not generate the code to reproduce the instance

in the submaster pcell.

ni Compiler generates the code to reproduce the instance in the
submaster pcell as if the procedure were not called.

Example
procedure( pcUser Generat el nstance(i nst master port )
i f( inst~>nanme == \"userSpecial\" t nil)

Suppresses code generation for an instance named user Speci al .
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pcUserGeneratelnstancesOfMaster

pcUser Gener at el nst ancesCf Mast er (
d_master CV
| _instanceli st
t _tag
p_port
)

=>t/nil

Description

A user-defined procedure called by the compiler for every master pcell in a master pcell. The
compiler calls the procedure before it generates code for instances (but not arrays) for the
master. The procedure is normally used to generate code to switch masters.

Arguments
d masterCV Database ID of master pcell.
| _instanceli st
List of database IDs for all instances of d_nast er CV in the

master pcell.

t _tag Name of the master that can be used in SKILL code for placing
instances of the master.

p_port Port to which the output code is generated.

Value Returned

t Compiler does not generate the code to reproduce the instances
of this master pcell in the submaster pcell.

ni | Compiler generates code to reproduce the instances of this
master pcell in the submaster pcell as if the procedure were not
called.

Example

procedure( pcUser Gener at el nst ancesO Mast er (mast er i nstances tag port )

i f( master~>cel |l Name == \"user Speci al Nand\" t hen

switch master to generic one
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fprintf(port % = dbOpenCel | Vi ewByType(pcLib \"nand\" \"%\")\n"
tag nmast er ~>vi ewNane)

al ways want code for instances to be generated by
conpi | er
il

P

Replaces instances of user Speci al Nand cell with instances of nand cell.
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pcUserGenerateLPP

pcUser Gener at eLPP(
d_I pp
p_port
)

=>t/nil

Description

A user-defined procedure called by the compiler before it processes shapes belonging to
layer-purpose pairs in the master pcell. The procedure is normally used to suppress shape-

set generation.

Arguments
d_ I pp

p_port

Value Returned

t

ni |

Example

Database ID of layer-purpose pair.

Port to which the output code is generated.

Compiler does not generate the code to reproduce any shapes
belonging to the layer-purpose pair in the submaster pcell.

Compiler generates the code to reproduce shapes belonging to
the layer-purpose pair in the submaster pcell as if the procedure
were not called.

procedure( pcUser Generat eLPP(l pp port )
i f( | pp~>layerName == \"userSpecial\" t nil)

Suppresses code generation for all shapes on a layer called user Speci al .
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pcUserGeneratePin

pcUser Gener at ePi n(
d_pin
p_port
)

=>t/nil

Description

A user-defined procedure called by the compiler before it processes pins on any terminals in
the master pcell. The procedure is normally used to suppress pin generation or to modify

pins.

Arguments
d pin

p_port

Value Returned

ni |

Example

Database ID of pin on pcell.

Port to which output code is generated.

Compiler does not generate code to reproduce the pin in the
submaster pcell.

Compiler generates code to reproduce the pin in the submaster
pcell as if the procedure were not called.

procedure( pcUser GeneratePin(pin port )

i f( pin~->term->nane

== \"userSpecial\" t nil)

Suppresses code generation for the pin if the terminal is called user Speci al .
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pcUserGenerateProperty

pcUser Gener at ePr opert y(
d_obj ect
d_prop
t _tag
p_port
)

=>t/nil

Description

A user-defined procedure called by the compiler before it processes properties on any
objects. The procedure is normally used to suppress property generation in the master pcell.

Arguments

d_obj ect Database ID of the object to which the property is attached.

d prop Database ID of the property.

t _tag Name for the object that can be used in any SKILL code
generated.

p_port Port to which the output code is generated.

Value Returned

t Compiler does not generate code to reproduce the property in

the submaster pcell.

ni | Compiler generates code to reproduce the property in the
submaster pcell as if the procedure were not called.

Example
procedure( pcUser Generat eProperty(obj prop tag port )
i f( prop~>nane == \"userSpecial\" t nil)

Suppresses code generation for a property called user Speci al .
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pcUserGenerateShape

pcUser Gener at eShape(
d_shape
p_port
)

=>t/nil

Description

A user-defined procedure called by the compiler before it processes any shapes in the master
pcell. The procedure is normally used to suppress shape generation or to modify shapes.

Arguments
d_shape Database ID of shape.
p_port Port to which the output code is generated.

Value Returned
t Compiler does not generate the code to reproduce the shape.

ni | Compiler generates the code to reproduce the shape as if the
procedure were not called.

Example

procedur e( pcUser Gener at eShape(shape port )
i f( cond = shape~>user Speci al Prop then

; generate conditional code

fprintf(port "if( % then\n" cond)

)

; always generate code for this shape

nil

)

Looks for the property user Speci al Pr op for the shape. If the property exists, the compiler
generates SKILL code to test the results of evaluating the property value when an instance
is placed. The code to reproduce the shape is generated by the compiler within a conditional
block, so the shape is reproduced in the submaster pcell only if the condition evaluates to a
ni | value.

You need to close the condition properly (generating closing parentheses) in the call to
pcUser Post Processhj ect .
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pcUserGenerateTerminal

pcUser Gener at eTer m nal (
d_term nal

p_port
)

=>t/nil

Description

A user-defined procedure called by the compiler before it processes any terminals in the
master pcell. The procedure is normally used to suppress terminal generation or to modify
terminals.

Arguments
d term nal Database ID of the terminal on the pcell.
p_port Port to which the output code is generated.

Value Returned

t Compiler does not generate code to reproduce the terminal in
the submaster pcell.

ni Compiler generates code to reproduce the terminal in the
submaster pcell as if the procedure were not called.

Example

procedure( pcUserCGenerateTerninal (termport )
i f( term>nane == \"userSpecial\" t nil)

Suppresses code generation for a terminal called user Speci al .
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pcUserInitRepeat

pcUser | ni t Repeat (
| _stepX
| _stepY
| _repeatX
| _repeatyY
p_port
)

=>t/nil

Description

A user-defined procedure called by the compiler before it processes any repetitions. The
procedure is normally used to generate code to set the values of variables for repetition
parameters.

Arguments

| stepX SKILL list for the expression governing the X-stepping distance
of the repetition.

| stepY SKILL list for the expression governing the Y-stepping distance
of the repetition.

| repeat X SKILL list for the expression governing the number of repetitions
in the X direction.

| repeatyY SKILL list for the expression governing the number of repetitions
in the Y direction.

p_port Port to which the output code is generated.

Value Returned

t/nil Return value is not relevant.

Example

procedure( pcUserlnitRepeat( sX sY rX rY port )
; keep record of step distance and repetitions
fprintf(port "pcUserStep = %A\n" sY)
fprintf(port "pcUserRepeat = %\n" rY)
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Generates a call to SKILL procedures to record repetition parameters.
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pcUserPostProcessCellView

pcUser Post ProcessCel | Vi ew(
d cv
t _tag
p_port
)

=>t/nil

Description

A user-defined procedure called by the compiler after it processes any object in a pcell. The
procedure is normally used to generate code to process a list of objects that was built during
compilation.

Arguments

d cv Database ID of the master pcell being processed.

t_tag Name that can be used to refer to the pcell in the SKILL code
output by the procedure.

p_port Port to which the output code is generated.

Value Returned
t/nil Return value is not relevant.

Example

procedure( pcUser Post ProcessCel | View cv tag port )
; adjust contacts up by half "slop" anount

fprintf(port "foreach( contact PCUserContacts \n")
fprintf(port " dbMoveShape(cont act pcCel | Vi ew
list( O:(width - PCUser Repeat *PCUser Step) / 2
\Ilm\ll))\nll)

fprintf(port ")\ n")

)

Generates a call to a SKILL procedure to move the list of database objects.
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pcUserPostProcessObject

pcUser Post ProcessObj ect (
d_obj
t _tag
p_port
)

=>t/nil

Description

A user-defined procedure called by the compiler after it processes any object (instance,
shape, terminal, and so forth) in a master pcell. The procedure is normally used to generate
code to modify a generated object.

Arguments

d_obj Database ID of object.

t_tag Name for the object in the generated SKILL code.
p_port Port to which the output code is generated.

Value Returned

t/nil Return value is not relevant.
Example

procedure( pcUser Post ProcessObj ect (obj tag port )
i f( obj~>obj Type == "inst"

&& obj ~>user Speci al Prop t hen
; generate code to change its magnification
printf(port "%~>mag = pcUser MagScal e\ n" tag)

f
)
)

Checks to see if the object is an instance and has a property user Speci al Pr op. If so, code
is generated to change the magnification of the instance to pcUser MagScal e (which was
defined using pcUser Pr ePr ocessCel | Vi ew).
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pcUserPreProcessCellView

pcUser PreProcessCel | Vi ew(
d cv
t _tag
p_port
)

=>t/nil

Description

A user-defined procedure called by the compiler before it processes any objects in a pcell.
The procedure is normally used to generate code to initialize variables before the compiler
processes individual objects.

Arguments

d cv Database ID of the master pcell being processed.

t_tag Name that can be used to refer to the pcell in the SKILL code
output by the procedure.

p_port Port to which the output code is generated.

Value Returned

t/nil Return value is not relevant.

Example

procedur e( pcUser PreProcessCel | View cv tag port )
; Initialize list to store the contacts

fprintf(port "PCUserContacts = nil\n")

)

Generates a call to a SKILL procedure to initialize a list of database objects.
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pcUserSetTermNetName

pcUser Set Ter nNet Name(
d_pinFig
p_port
)

=>t/nil

Description

A user-defined procedure called by the compiler before it processes any pins on any
terminals that are part of a repetition group in the master pcell. The procedure is normally
used to customize the connectivity of replicated pins. SKILL code generated by this
procedure should assign the net name to the SKILL variable pcTer nNet Nane. This is the
net name used in the code generated by the compiler to create terminals in the submaster
pcell. The SKILL variables pcl ndexX and pcl ndexY are available for incorporation into
pcTer mNet Nane if you need to make different nets for each different repeated pin.

Arguments
d pinFig Database ID of the figure associated with the pin.
p_port Port to which the output code is generated.

Value Returned

t Compiler does not generate code to define the terminal net
name in the submaster pcell.

ni | Compiler generates code to name the terminal net in the
submaster pcell as if the procedure were not called.

Example
procedure( pcUser Set Ter nNet Nanme(fig port )
i f( fig~>pin~>term->name == \"user Special\" then

fprintf(port "pcTernNet Name = get _string( concat(
\"user Speci al\" pclndexX)) \n")

t

el se ; let conpiler generate net nane

nil

)

)

Generates code to define a net name for the terminal.
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Compactor Functions

This section provides syntax, descriptions, and examples for the SKILL functions associated
with the Compactor menu commands.

Introduction on page 421

syActivateConstraint on page 423

syCompactView on page 424

syCreateAlignmentConstraint on page 426

syCreateFence on page 428

syCreateJogConstraint on page 430

syCreateMagneticConstraint on page 431

syCreatePathWidthConstraint on page 433

syCreateSeparationConstraint on page 434

syCreateWireWidthConstraint on page 437

syDeactivateConstraint on page 438

syDeleteConstraint on page 439

syDRC on page 440
SsYyERC on page 441

syExtractView on page 442

syFrameView on page 444

syGetAlignmentConstraint on page 446

syGetAutoJog on page 447

syGetBottomAbutted on page 448
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syGetDimensions on page 449

syGetEnv on page 450

syGetFixLowLeftBoundary on page 451

syGetForceChildCellCompact on page 452

syGetGeoOptions on page 453

syGetHardCell on page 455

syGetlnitialDirection on page 456

syGetLeftAbutted on page 457

syGetMagneticConstraint on page 458

syGetMaxAutoJogs on page 459

syGetMaxlterations on page 460

syGetPeelbackDistance on page 461

syGetPFrame on page 462

syGetPostProcess on page 463

syGetPreserveCellRow on page 465

syGetPreserveWireWidth on page 466

syGetRightAbutted on page 467

syGetSeparationConstraint on page 468

syGetTopAbutted on page 469

syGetUseChildBdy on page 470

syGetUserConstraint on page 471

syGetWireJogConstraint on page 473

syGetWireWidthConstraint on page 474

syGetXAnchorBoundary on page 475

syGetXPinGrid on page 476

syGetXPinGridOffset on page 477

syGetYAnchorBoundary on page 478

July 2002 418 Product Version 5.0



Custom Layout SKILL Functions Reference
Compactor Functions

syGetYPinGrid on page 479

syGetYPinGridOffset on page 480

syReadAlignmentConstraint on page 481

syReadMagneticConstraint on page 483

syReadSeparationConstraint on page 485

syReadWireJogConstraint on page 487

syReadWireWidthConstraint on page 488

syRefCellConstraint on page 489

syRefEdgeConstraint on page 490

sySetAutoJog on page 492

sySetAutoJogByLayer on page 493

sySetAutoJogByNet on page 495

sySetAutoJogByWire on page 496

sySetBottomAbutted on page 497

sySetEnv on page 498

sySetFixLowL eftBoundary on page 499

sySetForceChildCellCompact on page 500

sySetGeoOptions on page 501

sySetHardCell on page 503

sySetlnitialDirection on page 504

sySetlL eftAbutted on page 505

sySetMaxAutoJogs on page 506

sySetMaxlterations on page 507

sySetPeelbackDistance on page 509

sySetPFrame on page 510

sySetPostProcess on page 511

sySetPreserveCellRow on page 513
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sySetPreservePathWidth on page 514

sySetPreserveWireWidth on page 515

sySetRightAbutted on page 516

sySetTopAbutted on page 517

sySetUseChildBdy on page 518

sySetXAnchorBoundary on page 519

sySetXPinGrid on page 520

sySetXPinGridOffset on page 521

sySetYAnchorBoundary on page 522

sySetYFirst on page 523
sySetYPinGrid on page 524

sySetYPinGridOffset on page 525

sySymToGeo on page 526
sySymToPolygon on page 527

syUserAllDel on page 528
syUserAllOff on page 529

syUserAllOn on page 530
syUserAlIXDel on page 531

syUserAlIXOff on page 532

syUserAlIXOn on page 533

syUserAllYDel on page 534

syUserAllYOff on page 535

syUserAllYOn on page 536
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Introduction

This chapter provides descriptions of SKILL functions associated with the Virtuoso®

Compactor menu commands.

The following Virtuoso compactor environment variables can be viewed and set with the
syCet Env() and sySet Env() functions.

cpCpat hLPP Defines the layer-purpose pair used to display arrow segments
in the critical path and overconstraints displays.
Valid Values: a valid layer name, followed by a space, followed by
a valid purpose name
Default: annot at e dr awi ng7

cpAuxLPP Defines the layer-purpose pair used to display the additional line
segments that appear in the critical path and overconstraints
displays.
Valid Values: either a valid layer name, followed by a space,
followed by a valid purpose name, or none
Default: annot at e dr awi ng8

cpQut i neLPP Defines the layer-purpose pair used to outline the objects and
groups in the critical path and overconstraint displays.
Valid Values: a valid layer name, followed by a space, followed by
a valid purpose name
Default: annot at e dr aw ng9

hilitellLPP Defines the layer-purpose pair used to highlight the first object or
object group selected with the commands on the Alignment,
Separation, and Magnetic menus.
Valid Values: a valid layer name, followed by a space, followed by
a valid purpose name
Default: hi I ite draw ng

hilite2lLPP Defines the layer-purpose pair used to highlight the second
object selected with the commands on the Separation and
Magnetic menus, or the second object group selected with the
commands on the Alignment menu.
Valid Values: a valid layer name, followed by a space, followed by
a valid purpose name
Default: mar ker error
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hilite3LPP
hilite4lLPP
useDBox

arrowScal e

zooncal e

July 2002

Defines the layer-purpose pair used when you select an edge of
a flexible object as the first object. A flexible object can be a well,
cell boundary, or soft fence. The compactor uses hi | i t e1LPP
to highlight the edge and hi | i t e3LPP to highlight the flexible
object.

Valid Values: a valid layer name, followed by a space, followed by
a valid purpose name

Default: hilite draw ngl

Defines the layer-purpose pair used when you select an edge of
a flexible object as the second object. A flexible object can be a
well, cell boundary, or soft fence. The compactor uses

hi | i t e2LPPto highlightthe edge and hi | i t e4LPP to highlight
the flexible object.

Valid Values: a valid layer name, followed by a space, followed by
a valid purpose name

Default: hilite draw ng2

Indicates whether you want information displayed in dialog boxes
or in the CIW. A value of t indicates that most information will
appear in dialog boxes.

Valid Values: t , ni |

Default: t

Scale factor used to enlarge or reduce the size of arrowheads
used to highlight jog positions, critical paths, and
overconstraints. Values larger than 1.0 enlarge the arrowhead,
values less than 1.0 reduce the arrowhead.

Valid Values: floating-point number between 0.01 and 100
Default: 1. 0

Scale factor used to zoom in on an area of the cellview in some
constraint editing commands and in the commands in the Show
menu.

Valid Values: any floating-point number greater than or equal to 0
Default: 1. 2
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syActivateConstraint

syActi vat eConstrai nt (
d constObjld

)

=>t/nil

Description

Activates the specified alignment, separation, magnetic, wire-jog, or wire-width constraint.

Arguments

d constObjld Database object ID of the constraint. Use the ID returned by the
function you use to create the constraint.

Value Returned

t The constraint was activated.
nil Function failed.
Example

syActi vateConstraint( constraintA)

Activates const r ai nt A.
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syCompactView
syConpact Vi ew(

d_i nput Cvid
| _out put CVNanme
[g_hierP]

[t_Il ogFil eNanme]
[g_appendMode]

)
=> d_out put CVI d/ ni |

Description

Compacts symbolic objects

to the smallest possible area while maintaining user-specified

design rules and constraints.

Arguments
d i nputCvid
| _out put CVName

g_hierP

t | ogFil eName

g_appendMode

Value Returned
d out putCvid

ni |

July 2002

Database object ID of the cellview to be compacted.
Cellname and viewname of the output cellview.

Indicates whether you want single-level or hierarchical
compaction.

Valid Values: ni | (invokes a single-level compaction);t (invokes
a hierarchical compaction)

Default: ni |

Specifies the name of the compactor log file.
Default: conpact or. | og

Indicates whether you want to append the log output to the log
file or overwrite the log file (if it exists) with the log output.
Valid Values: t (appends the log output to the log file); ni |

(overwrites the log file)
Default: ni |

Database object ID of the output cellview.

Function failed.
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Example
out put Cel | Vi e d=syConpactView cell Alist("cellB" "compacted") t )

Performs hierarchical compaction on the cellview cel | A and produces a compacted output
cellview with the cellname cel | B and the viewname conpact ed.
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syCreateAlignmentConstraint

syCreat eAl i gnnment Constr ai nt (
t _direction
| _objectLists
[ ?unr el axabl e]

)
=>d_constObj Il d/nil

Description

Instructs compactor to align the edges of objects, the centerlines of objects, or layers within
objects either horizontally or vertically. Each group of objects with edges to be aligned is
called an alignment group.

Arguments
t _direction Direction of the constraint.

Valid Values: X for horizontal alignment, Y for vertical alignment
| objectlLists List of object lists (necessary because an alignment constraint

must have more than one object) in the format where

First member is the database object ID of one of the objects to
be aligned.

Second member specifies the reference line of the object.
Third member is an offset from the reference line.

If the object is a device, an optional fourth member specifies the
layer. If the object is a device but no fourth member is specified,

the bounding box is used.

Valid Values for Second Member (Rectangular Object): ' | (low),
' ¢ means center, ' h means high. These values apply to both X

and Y directions. Whent _directionisX |, c,and’ h
represent the left, center, and right lines of the object. When
t directionisY,’l,’ c,and’ hrepresentthe bottom,

center, and top lines of the object.
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Valid Values for Third Member (Polygonal Object): a reference
point expressed as’ ( xCoor d yCoor d) in user units. It should
be the midpoint on the relevant line of the object.

Valid Values for Fourth Member (layer): a layer number, layer
name, or layer-purpose pair

?unr el axabl e Indicates that you want the constraint to be unrelaxable. If you
omit this argument, compactor relaxes the constraint when an
overconstaint is likely to occur.

Valid Value: t makes the constraint unrelaxable

Value Returned

d constObjld Database object ID of the constraint.
ni | Function failed.
Example

syCreateAl i gnnent Constraint( "X' list(list(objldl 'l 0.0)
list(objld2 "h 5.0 "netal 1")) ?unrelaxable t )

Creates an unrelaxable horizontal alignment constraint such that the right edge of the
nmet al 1 layer of object obj | d2 is aligned 5 units to the right of the left edge of object
obj I d1.
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syCreateFence

syCr eat eFence(
d_i nput Cvid
| _ayer Pur posePair
| _points
g_rect Or Not

)
=>d _fenceObjld/nil

Description

Creates a fence. A fence is an area in which movement of objects during compaction is

restricted. Objects enclosed by a hard fence are not compacted relative to each other but are
compacted as an entity to objects outside the hard fence. Objects enclosed by a soft fence
are compacted relative to each other and then are compacted as an entity to objects outside

the soft fence.

Note: You cannot activate or deactivate a fence. You can only create or delete a fence.
Because syCr eat eFence() returns a database object ID, you must use
dbDel et eCbj ect () to delete a fence.

Arguments

d i nputCvlid

| | ayer PurposePair

| _points

g_rect Or Not

Value Returned
d fenceObjld

ni |

July 2002

Database object ID of the cellview in which you want the
constraint created.

List of layer-purpose pairs.

List of points. If g_r ect Or Not ist, this should be only two
points.

Specifies whether the fence is a rectangle.
Valid Values: t for rectangular fence, ni | for polygonal fence

Database object ID of the fence.

Function failed.
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Example

fencel D=syCreat eFence( cell A list("softFence" "draw ng")
"((0.0 0.0) (200.0 100.0)) t )

Creates a rectangular soft fence on the layer named sof t Fence and with the purpose
drawi ng inthe cellcel | A.
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syCreateJogConstraint

syCr eat eJogConstrai nt (
d dbWreld
| _poi nt

)
=> d_const Obj I d/nil

Description

Creates a point where the compactor can jog the wire during compaction. When you create
wire jog points on a path, compactor can insert wire jogs only at the points you specify on the
path. The compactor does not insert automatic wire jogs on a path that has wire-jog points.

Arguments
d dbWreld Database object ID of the wire.
| _poi nt X and Y coordinates of the jog location.

Value Returned

d constObjld Database object ID of the constraint.
ni | Function failed.
Example

syCreat eJogConstraint( dbWreld list(10.0 20.0) )

Creates a jog point on wire dbW r el d at the coordinate (10, 20).
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syCreateMagneticConstraint

syCr eat eMagneti cConstrai nt (
t _direction
| _objectl
| _object2
t _magneticType
)
=> d_const Obj I d/ ni |

Description

Creates a magnetic constraint between two objects or layers within objects. You can set a
magnetic constraint to pull two objects (or layers within objects) together or to push them
apart during compaction.

Arguments

t _direction Direction of the constraint.
Valid Values: X pulls the objects together or pushes them apart
along the X axis, Y pulls the objects together or pushes them
apart along the Y axis

| _objectl List of two or three members as follows:

First member is the database object ID of the first object in the
constraint.

Second member is a Cadence® SKILL language symbol for the
reference line of the first object.

If the object is a device, an optional third member specifies the
layer.

If the object is a device but no third member is specified, the
bounding box is used.

Valid Values for Second Member (Rectangular Object): " | (low),
' ¢ (center), ' h (high). These values apply to both X and Y
directions. Whent _directionisX,’|,’ c,and’ hrepresent
the left, center, and right lines of the object. When

t _directionisY,’l,’ c,and’ hrepresentthe bottom,
center, and top lines of the object.
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| _object2

t _magneti cType

Value Returned
d constObjld

nil

Example

Valid Values for the reference line (Polygonal Object): a
reference point expressed as '( xCoor d yCoor d) in user
units. It should be the midpoint on the relevant line of the object.

Valid Values for Third Member (layer): a layer number, layer
name, or layer-purpose pair

List of two or three members that specifies the second object in
the constraint. The description of this argument is the same as
| _objectl.

Indicates whether you want the objects pulled together or
pushed apart.

Valid Values: at t r act pulls the objects together, r epel pushes
the objects apart.

Database object ID of the constraint.

Function failed.

syCreat eMagneti cConstraint( "X" list(objectl 'I)

list(object2 'h)

"attract" )

Creates a horizontal magnetic constraint between obj ect 1 and obj ect 2. During
compaction, the left edge of obj ect 1 and the right edge of obj ect 2 are pulled together.

July 2002
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syCreatePathWidthConstraint

syCr eat ePat hW dt hConstrai nt ()

Description

Replaced by syCr eat eW r eW dt hConst rai nt .
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syCreateSeparationConstraint

syCr eat eSepar at i onConst r ai nt (

t _direction

| _objectl

| _object2

| _m nMaxSepar ati on
[ ?unr el axabl e]

[ ?i gnor eDRC

)

=>d_constObj Il d/nil

Description

Separates objects or layers within objects by a specified distance. You can separate two
objects, an object and one edge of the cellview boundary, or two edges of the cellview

boundary.

Arguments

t _direction

| objectl

July 2002

Direction of the constraint.
Valid Values: X separates the objects along the X axis; Y
separates the objects along the Y axis

List of two or three members as follows:

First member is the database object ID of the first object to be
separated.

Second member is a SKILL symbol for the reference line of the
first object.

If the object is a device, an optional third member specifies the
layer.

If the object is a device but no third member is specified, the
bounding box is used.

Valid Values for Second Member (Rectangular Object): " | (low),
' ¢ (center), ' h (high). These values apply to both X and Y

directions. Whent _directionisX,’|,’ c,and’ hrepresent
the left, center, and right lines of the object. When
t_directionisY,’l,’ c,and’ hrepresent the bottom,

center, and top lines of the object.
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| _object2

| _m nMaxSeparation

?unr el axabl e

?i gnor eDRC

Value Returned
d constObjld

nil

July 2002

Valid Values for Second Member (Polygonal Object): a reference
point expressed as’( xCoor d yCoor d) inuser units. It should
be the midpoint on the relevant line of the object.

Valid Values for Third Member (layer): a layer number, layer
name, or layer-purpose pair

List of two or three members that specifies the second object in
the constraint. The description of this argument is the same as
| _objectl.

List of two members (or ni | to preserve the current spacing).

First number represents the minimum separation distance
between the reference lines of the two objects.

Second number represents the maximum separation distance
between the reference lines of the two objects.

To create a fixed-value constraint, specify the same value for
both numbers. To create a value constraint within a range,
specify a greater value for the second number than the first. To
set a minimum distance only, specify the second numberasni | .
To set a maximum distance only, specify the first numberasni | .

Indicates that the constraint is unrelaxable. If you omit this
argument, compactor can relax the constraint.

Valid Value: t makes the constraint unrelaxable

Default: ni |

Indicates that the constraint is to override the design rule
between the object and the boundary (applicable only when the
constraint is between the object and the boundary). If you omit
this argument, the design rule can override the constraint.
Valid Value: t makes the constraint override the design rule
Default: ni |

Database object ID of the constraint.

Function failed.
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Example
syCreat eSeparati onConstraint( "X" list(objectl 'I)
list(object2 "h) list(5.0 10.0) ?ignoreDRCt )

Creates a horizontal separation constraint between obj ect 1 and obj ect 2, where one of
the objects is the cell boundary. After compaction, the left edge of obj ect 1 and the right
edge of obj ect 2 are separated by a distance greater than 5 units but less than 10 units. This
constraint overrides the design rule between the object and the boundary.
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syCreateWireWidthConstraint

syCreat eWreW dt hConstrai nt (
d dbWreld
n_final Wdth

)
=> d_const Obj I d/nil

Description

Creates a width constraint on the specified wire (path). The compactor forces the wire to be
of this width. If a constraint is already present, this function overrides it. The

syCreat eW r eW dt hConst r ai nt function is a replacement for the

syCr eat ePat hW dt hConst r ai nt function.

Arguments
d dbWreld Database object ID of the wire (path).
n_final Wdth Width you want applied to the wire.

Value Returned

d constObjld Database object ID of the constraint.
ni | Function failed.
Example

syCreateWreW dt hConstraint( dbWreld 5.0 )

Creates a width constraint on the wire dbW r el d. After compaction, the width of the wire is
5.0.

July 2002 437 Product Version 5.0



Custom Layout SKILL Functions Reference
Compactor Functions

syDeactivateConstraint

syDeacti vat eConstrai nt (
d constObjld

)

=>t/nil

Description

Deactivates the specified alignment, separation, magnetic, wire-jog, or wire-width constraint.

Arguments

d constObjld Database object ID of the constraint. Use the ID returned by the
function you use to create the constraint.

Value Returned

t Function ran successfully.
ni Function failed.
Example

syDeacti vat eConstrai nt( constraintA)

Deactivates constr ai nt A.
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syDeleteConstraint

syDel et eConstrai nt (
d constObjld

)

=>t/nil

Description

Deletes the specified alignment, separation, magnetic, wire-jog, or wire-width constraint.

Arguments

d constObjld Database object ID of the constraint. Use the ID returned by the
function you use to create the constraint.

Value Returned

t Function ran successfully.
ni Function failed.
Example

syDel et eConstraint( constraintA)

Deletes constr ai nt A
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syDRC

syDRC(
d_i nput Cvid
d runDir

)

=> t/nil

Description

Checks for layer-to-layer spacing errors in the cellview and stores error data for subsequent
error viewing.

Arguments
d i nputCvid Database object ID of the cellview to be checked.

When executing the function from the command interpreter
window, display the database object ID with the following:

get W ndowCel | Vi ew{ wi ndowl d)

When executing the function from a UNIX window, display the
database object ID with the following:

dbQpenCel I View |ibld"cell Name vi ewName""r" )

d runDir Directory in which the DRC error data is stored for later
interactive viewing.

Value Returned

t Function ran successfully.
ni Function failed.
Example

syDRC( dbOpenCel | View( |iblD "cell Name" "viewNane" "r" ) "/usr/design/drcrun" )

Runs Symbolic DRC on the current cellview and stores the error data in / usr/ desi gn/
drcrun.
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SYERC

SYERC(
d_i nput Cvid
d runDir

)

=>t/nil

Description

Checks for electrical rule errors in the cellview and stores error data for subsequent error
viewing.

Arguments
d i nputCvid Database object ID of the cellview to be checked.

When executing the function from the command interpreter
window, display the database object ID with the following:

get W ndowCel | Vi ew{ wi ndowl d)

When executing the function from a UNIX window, display the
database object ID with the following:

dbQpenCel I View |ibld"cell Name vi ewName""r")

d runDir Directory in which the ERC error data is stored for later
interactive viewing.

Value Returned

t Function ran successfully.
ni Function failed.
Example

SsyERC( dbOpenCel | View( |iblD "cell Name" "viewNane" "r" ) "/usr/design/ercrun" )

Runs Symbolic ERC on the current cellview and stores the error data in / usr / desi gn/
ercrun.
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syExtractView

syExtract Vi ew(
d_i nput Cvid
| _out put CVNanme
[g_hierP]
[t_Il ogFil eNanme]
[g_appendMode]

)
=> d_out put CVI d/ ni |

Description

Checks input data and net connectivity of the input cellview and creates an output cellview
with the errors (if any) highlighted.

Arguments
d i nputCvid
| _out put CVName

g_hierP

t | ogFil eName

g_appendMode

Value Returned
d out putCvid

nil

July 2002

Database object ID of the input cellview.
Cellname and viewname of the output cellview.

Indicates whether you want single-level or hierarchical
extraction.

Valid Values: ni | invokes a single-level extraction, t invokes a
hierarchical extraction

Default: ni |

Name of the compactor log file.
Default: conpact or. | og

Indicates whether you want to append the log output to the log
file or overwrite the log file (if it exists) with the log output.
Valid Values: t appends the log output to the log file; ni |

overwrites the log file if it exists
Default: ni |

Database object ID of the output cell.

Function failed.

442 Product Version 5.0



Custom Layout SKILL Functions Reference
Compactor Functions

Example
out put Cel | Vi e d=syExtractView cell A, list("cellB" "syExtracted" ) nil )

Checks input data and net connectivity of the cellview cel | A. It then creates another cellview
with the cellname cel | B and the viewname syExt r act ed. This new cellview contains the
design data plus the extracted information. The function opens the new cellview with the
errors highlighted.
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syFrameView

syFrameVi ew(
d _srcCvid
| _destCell View
n_mer geFact or
[g_fillCenter]
[t_Il ogFil eNanme]
[g_appendMode]

)
=> d_out put CVI d/ ni |

Description

Creates a protection frame,

or abstraction of a cellview, for placement at the next level of

hierarchy to improve efficiency of the compactor. The function fills areas between and merges
geometries on the same layer to form either a single polygon or multiple polygons, depending
on your specifications. In addition, you can specify for the function to fill an area in the center
of the cellview that is the maximum design rule from the cell boundary and merge this area

with the geometries formed

Arguments
d srcCvid
| destCel |l View

n_mer gekFact or

g fillCenter

t | ogFil eName

g_appendMode

July 2002

by the first fill-and-merge operation.

Database object ID of the input cellview.
Cellname and viewname of the destination cellview.

Maximum distance by which two edges on the same layer must
be separated to remain separate during geometry merging. A
lower value causes less merging of shapes, leaving more edges
on the framed view.

Indicates whether to fill an area in the center of the cellview in
addition to filling and merging geometries.

Valid Values: t fills an area in the center of the cellview; ni |
does not

Default: t

Name of the compactor log file.
Default: conpact or. | og

Indicates whether you want to append the log output to the log
file or overwrite the log file (if it exists) with the log output.
Valid Values: t appends the log output to the log file; ni |
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overwrites the log file

Default: ni |
Value Returned
d out putCvid Database object ID of the output cell.
nil Function failed.
Example
framedcVli d=syFranmeView cellAlist( "childCell" "framed" 10.0 nil )

Creates and returns the database object ID of a protection frame created from the cellview
cel I Aby merging all geometries on the same layer that are separated by less than 10.0 user
units.
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syGetAlignmentConstraint

syCet Al i gnnment Constrai nt (
d cvld
[ ?70bj ect d_obj I d]
[?direction s_direction]

)

=> (d_constraintld ... )/ni

Description

Returns a list of database object IDs of alignment constraints in a given direction. If you
specify ?0bj ect , the function returns alignment constraints on only that object; otherwise,
the function returns all alignment constraints in the cellview. You can use the returned
database object IDs as arguments for syReadAl i gnnent Constr ai nt () to get detailed
information about a constraint.

Arguments

d cvlid Database object ID of the cellview, which is ignored if you
specific ?0bj ect is also specified.

d objld Database object ID of the object.

s _direction Selects horizontal or vertical constraints, or both.

Valid Values: ' X for horizontal alignment constraints, ' Y for
vertical alignment constraints
Default: both horizontal and vertical constraints

Value Returned

d_constraintld List of constraint database object IDs.
ni | Found no constraints in the specified directions.
Example

syGet Al i gnment Constraint( cv ?object obj ?direction 'X)
=> (db: 20106428)

Reports that object obj has one horizontal alignment constraint.
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syGetAutoJog

sy Get Aut oJog(
d cvld

)

=>t/nil

Description

Returns the value set by sySet Aut 0Jog.

Arguments

d cvld Database object ID of the cellview.

Value Returned

t Automatic jog insertion function is enabled.
ni | Automatic jog insertion function is disabled.
Example

i f(syGet AutoJdog(cell A)then
println("Auto jog enabl ed")

Checks the auto jog setting of the cellview cel | A. If automatic jog insertion is enabled (t
returned), it displays the message Aut 0 j og enabl ed.
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syGetBottomAbutted

syCet Bot t omAbut t ed(
d cvld

)

=>t/nil

Description

Returns the value set by sySet Bot t omAbut t ed.

Arguments

d cvlid Database object ID of the cellview.

Value Returned

t Bottom edge of the cell is set for abutment.
ni | Bottom edge of the cell is not set for abutment.
Example

if (syCGetBottomAbutted(cell A) then
println("Bottomedge to be abutted")

Checks the cellview cel | A. If its bottom edge is to be abutted (t returned), it displays the

message Bott om edge to be abutted.
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syGetDimensions

syCet Di mensi ons(
d_i nput Cvid
)

=> | _di mensi ons/nil

Description

Returns the width, height, and area of the cellview.

Arguments

d_inputCvid Database object ID of the input cellview.

Value Returned

| _di mensi ons List of the width, height, and area of the cellview.

nil Function failed.

Example
syGet Di mensi ons( cell A)

Returns the dimensions of the cellview cel | A.
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syGetEnv

syCet Env(
t _name

)

=> g_val ue/nil

Description
Returns the value currently assignedtot _nane.
For a detailed description of the compactor environment variables, see “Introduction” on

page 421.

Arguments

t _nane Name of the compactor environment variable.
Valid Values: cpCpat hLPP, cpAuxLPP, cpQut | i neLPR,
hilitelLPR hilite2LPR hilite3LPR hilitedlLPPR
useDBox, arrowScal e, zoontcal e

Value Returned

g_val ue Value oft _nane.
ni Specified variable does not exist.
Example

syGet Env( "cpCpat hLPP" )

Returns the value of cpCpat hLPP.
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syGetFixLowLeftBoundary

syCet Fi xLowlLef t Boundar y(
d cvld

)

=>t/nil

Description

Returns the value set by sySet Fi xLowLef t Boundary.

Arguments

d cvld Database object ID of the cellview.

Value Returned
t Moves the lower-left corner of the compacted cellview to (0,0).

ni | Does not need to move the lower-left corner of the compacted
cellview to (0,0).

Example

syCet Fi xLowLef t Boundary( cell A)
=> ni |

Compactor does not need to move the lower-left corner of the compacted view of cel | Ato
(0,0).
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syGetForceChildCellCompact

syGet For ceChi | dCel | Conpact (
d cvld

)

=>t/nil

Description

Returns the value set by sySet For ceChi | dCel | Conpact .

Arguments

d cvlid Database object ID of the cellview.

Value Returned

t Compacts all child cells during hierarchical compaction.
ni | Compacts only those child cells not previously compacted.
Example
syGet For ceChi | dCel | Conpact ( cell A)
=> ni |

Compactor does not compact previously compacted child cells when performing hierarchical
compaction on cel | A.
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syGetGeoOptions

syGet GeoOpt i ons(
d cvld
)

=> (x_stoplLevel g_smashDevice t_node)

Description

Returns the stop level, smash device flag, and conversion options set by
sySet GeoOpt i ons.

Arguments

d cvlid Database object ID of the cellview.

Value Returned

X_stopLevel Hierarchical level at which compactor stops converting symbols
and cell instances to polygon data.
Valid Values: any positive integer indicating a hierarchical level in
your design
Default: O (current cellview)

g_smashDevi ce Indicates whether compactor converts symbols and cell
instances to polygon data down to the hierarchical level specified
by x_st opLevel .
Valid Values: t converts symbols and cell instances to polygons;
ni | does not
Default: t

t _node Conversion options that control the shape of the output polygon.
Valid Values: Ifg_smashDevi ce isni | ,valid valuesarefi | |
notchorfill gap.Ifg_smashDevi ce ist, valid values can
be one of the following: fill notch,fill gap, nerge
pol ygon, or no ner ge.

Default: no ner ge

fill notch fills any notches smaller than the design rule for
the layer or mask layer.
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Example

syGet GeoOptions( cell Ald
=> (10 t "fill gap")

fill gap fills any notches smaller than the design rule for the
layer or mask layer and fills any gaps smaller than the design rule
between two polygons of the same layer or the same mask layer.

nmer ge pol ygon causes abutting or overlapping polygons of the
same layer to merge into a single polygon. The output cell
produced by this option requires less storage space on a disk.

no ner ge causes abutting or overlapping polygons of the same
layer to remain separate.

)

Returns the stop level, device flag, and conversion values set for cel | Al d.

For cel | Al d, the compactor does the following:

m  Converts symbols and cell instances to polygon data to the tenth level of the design

hierarchy

m  Fills any notches smaller than the design rule for the layer or mask layer

m  Fills any gaps smaller than the design rule between two polygons of the same layer or

the same mask layer
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syGetHardCell

syCGet Har dCel | (
d_i nput Cvid
)

=>t/nil

Description

Returns the value set by sySet Har dCel | .

Arguments

d_inputCvid Database object ID of the input cellview.

Value Returned

t Cell is a hard cell and therefore is not compacted.
ni | Cell is not a hard cell and therefore is compacted.
Example
syGet HardCel I ( cell A)

=> t

cel I Ais a hard cell and therefore is not compacted.
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syGetlnitialDirection

syCGetlnitial Direction(
d cvld

)
=X'Y

Description
Returns the initial direction of compaction for the specified cellview set by

sySetlnitialDrection.

Arguments

d cvlid Database object ID of the cellview.

Value Returned

X Direction for initial horizontal pass.
Y Direction for initial vertical pass.
Example
syCetlnitial Direction( cell A)

= X

The initial direction of compaction for cel | Ais the horizontal direction.
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syGetLeftAbutted

syCet Lef t Abut t ed(
d cvld

)

=>t/nil

Description

Returns the value set by sySet Lef t Abut t ed.

Arguments

d cvlid Database object ID of the cellview.

Value Returned

t Left edge of the cell is set for abutment.
ni | Left edge of the cell is not set for abutment.
Example

if syGetlLeftAbutted(cell A) then
println("Left edge to be abutted")

Checks the cellview cel | A. If its left edge is to be abutted (if t is returned), it displays the

message Left edge to be abutted.
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syGetMagneticConstraint

syCGet Magnet i cConstrai nt (
d cvld
[ ?70bj ect d_obj I d]
[?direction s_direction]

)

=> (d_constraintld ... )/ni

Description

Returns a list of database object IDs of magnetic constraints in a given direction. If ?0bj ect
Is specified, only magnetic constraints on the given object are returned; otherwise, all
magnetic constraints in the given cellview are returned. You can use the returned object IDs
as arguments for syReadMagnet i cConstr ai nt () to get detailed information about a
constraint.

Arguments

d cvlid Database object ID of the cellview, which is ignored if you specify
?0bj ect .

d objld Database object ID of the object.

s _direction Selects horizontal or vertical constraints, or both.

Valid Values: ' X for horizontal magnetic constraints, ' Y for
vertical magnetic constraints
Default: both horizontal and vertical magnetic constraints are

returned

Value Returned

d constraintld List of constraint database object IDs.

ni | No magnetic constraints are found in the directions you
specified.

Example

syGet MagneticConstraint( cv )
=> (db: 20108060 db: 20107708 db: 20107504)

Returns the database object IDs of all magnetic constraints in the cellview cv.
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syGetMaxAutoJogs

syGet MaxAut oJogs(
d cvld

)

=> n_val ue/nil

Description

Returns the value set by sy Set MaxAut 0Jogs.

Arguments

d cvlid Database object ID of the cellview.

Value Returned

n_val ue Maximum number of jogs compactor can add to any one wire.

ni | There is no limit to the number of jogs compactor can add to any
one wire.

Example

syGet MaxAut oJogs( cell A)
=5

The maximum number of jogs the compactor can add to any wire in cel | Ais 5.
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syGetMaxIterations

syGet MaxI t erati ons(
d cvld

)

=> g_val ue

Description

Returns the value set by sySet Max| t er ati ons.

Arguments

d cvlid Database object ID of the cellview.

Value Returned

g_val ue Maximum number of iterations. If you specify n_maxl t er in
sySet MaxI terati ons(), a list of two numbers is returned.
The first number indicates the maximum number of iterations;
the second number indicates the minimum percent of area the
cellview must decrease to continue compaction.

Example

syGet Maxl terations( cellA)
=> 2.0

Performs two iterations when compacting cel | A.

syCet Maxl terati ons(cel | B)
=> (20.0 5.0)

Performs a maximum of 20 iterations when compacting cel | B, but stops compacting when
the area decreases by less than 5 percent during the sequence of iterations.
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syGetPeelbackDistance

syCet Peel backDi st ance(
d cvld

)

=> n_di stance

Description

Returns the value set by sySet Peel backDi st ance.

Arguments

d cvlid Database object ID of the cellview.

Value Returned

n_di st ance Wire end adjustment distance.
Example
syCet Peel backDi st ance( cell A)

=> 2.0

Deletes any unconnected wire segment with a length less than or equal to 2 user units when

compacting cel | A.
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syGetPFrame

sy Cet PFr ame(
d cvld

)

=> 1t _viewName/ni

Description

Returns the value set by sy Set PFr ane.

Arguments

d cvlid Database object ID of the cellview.

Value Returned

t _vi ewName Name of the frame view to be used for child cells of cellview
d_cvl d during compaction.

ni No protection frame viewname is specified for the compaction of
cellviewd cvl d.

Example

syGet PFrane( cell A)
=> frame

If cel | Ais to be compacted with the protection frame option set, f r ame would be used as
the frame viewname for all child cells of cel | A.
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syGetPostProcess

syCet Post Process(
d cvld

)
=>t_ W nmEnum nil

Description

Returns the process set by sy Set Post Pr ocess.

Arguments

d cvlid

Value Returned

t W nEnum

nil

Example

syGet Post Process( cell A)
=>mn

July 2002

Database object ID of the cellview.

Method of wire length minimization.
Valid Values: wd m m n, nax
Default: wd m

ww mminimizes total wire length in the compacted output based
on the resistivity factor set for each routing layer in the
technology file and then compacts toward the lower-left corner of
the cellview.

m n compacts toward the lower-left corner of the cellview without
minimizing wire length.

max compacts toward the upper-right corner of the cellview
without minimizing wire length.

Process has not been set, therefore compactor minimizes total
wire length in the compacted output based on the resistivity
factor set for each routing layer in the technology file and then
compacts toward the lower-left corner of the cellview.
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Places objects as close as possible to the left or bottom of the compacted cellview when
compacting cel | A
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syGetPreserveCellRow

syCet PreserveCel | Row
d cvld

)

=>t/nil

Description

Returns the value set by sySet Pr eser veCel | Row.

Arguments

d cvlid Database object ID of the cellview.

Value Returned

t Must preserve cell row structure.
ni | Might change cell row structure.
Example
syGet PreserveCel | Row( cell A)

=> t

Preserves cell row structure when compacting cel | A.
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syGetPreserveWireWidth

syCet PreserveW reW dt h(
d cvld

)

=>t/nil

Description

Returns the value set by sySet Preser veW r eW dt h.

Arguments

d cvld Database object ID of the cellview.

Value Returned

t Must preserve the drawn wire width.
ni | Might change the drawn wire width.
Example
syGet PreserveWreWdth( cell A)

=> t

Preserves the drawn wire width when compacting cel | A.
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syGetRightAbutted

syCet Ri ght Abut t ed(
d cvld

)

=>t/nil

Description

Returns the value set by sySet Ri ght Abut t ed.

Arguments

d cvld Database object ID of the cellview.

Value Returned

t Right edge of the cell is set for abutment.
ni | Right edge of the cell is not set for abutment.
Example
syGet Ri ght Abutted( cell A)
=> t

Right edge of cel | Ais set for abutment.
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syGetSeparationConstraint

syGet Separ at i onConstr ai nt (
d cvld
[ ?70bj ect d_obj I d]
[?direction s_direction]

)

=> (d_constraintld ... )/ni

Description

Returns a list of database object IDs of separation constraints in the given direction. If you
specify ?0bj ect , the function returns separation constraints on only that object; otherwise
the function returns all separation constraints in the cellview. You can use the returned IDs as
arguments for syReadSepar ati onConstrai nt () to get detailed information about each
constraint.

Arguments

d cvlid Database object ID of the cellview, which is ignored if you specify
?0bj ect .

d objld Database object ID of the object.

s _direction Selects horizontal or vertical constraints, or both.

Valid Values: ' X for horizontal separation constraints, ' Y for
vertical separation constraints
Default: both horizontal and vertical constraints

Value Returned

d_constraintld List of constraint database object IDs.
ni | Found no separation constraints in the directions you specified.
Example

syGet Separ ati onConstraint( cv ?direction 'Y )
=> (db: 20108580 db: 20107320)

Returns all of the vertical (Y) separation constraints in cellview cv.

July 2002 468 Product Version 5.0



Custom Layout SKILL Functions Reference
Compactor Functions

syGetTopAbutted

syGet TopAbut t ed(
d cvld

)

=>t/nil

Description

Returns the value set by sySet TopAbut t ed.

Arguments

d cvlid Database object ID of the cellview.

Value Returned

t Top edge of the cell is set for abutment.
ni | Top edge of the cell is not set for abutment.
Example
syGet TopAbutted( cell A)
=> ni |

Top edge of cel | Ais not set for abutment.
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syGetUseChildBdy

syGet UseChi | dBdy(
d cvld

)

=>t/nil

Description

Returns the value set by sySet UseChi | dBdy.

Arguments

d cvlid Database object ID of the cellview.

Value Returned

t Boundaries (if any) of child cells are used as abstractions during
compaction.
ni Boundaries of child cells are not used as abstractions during
compaction.
Example
syGet UseChi | dBdy( cell A)
=t

Uses the boundary of cel | A as an abstraction during compaction.

July 2002 470 Product Version 5.0



Custom Layout SKILL Functions Reference
Compactor Functions

syGetUserConstraint

syCGet User Constrai nt (
d cvld
[ ?70bj ect d_obj I d]
[?direction s_direction]

)
=> ((s_type (d_constraintld ...)) ... )/ni

Description

Returns a list of the database object IDs of all wire-width, wire-jog, alignment, magnetic, and
separation constraints in the given direction. If ?0bj ect is specified, only constraints on that
object are returned; otherwise, all constraints in the specified cellview are returned. You can
use these database object IDs to delete, activate, or deactivate the constraints or to obtain
detailed information about the constraints using the appropriate syReadConstr ai nt ()
function for the constraint type.

Arguments

d cvlid Database object ID of the cellview, which is ignored if you specify
?0bj ect .

d objld Database object ID of the object.

s _direction Selects X or Y constraints, or both.

Valid Values: ' X for X constraints, ' Y for Y constraints
Default: both X and Y constraints are returned
Value Returned

A list of constraint database object IDs grouped by constraint type. You can use the assoc()
function to extract information from the list. The keywords in the list are as follows:

‘wre Wire-width constraint
"jog Wire-jog constraint
“align Alignment constraint
' mag Magnetic constraint

' Separation constraint
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ni | Found no constraints in the directions you specified.

Example

syGet User Constraint( cv ?object obj ?direction 'Y )

=> (("wire (db:4846428)) ('jog (db:4847552))

(sep (db:4849312)))
Checks obj for Y constraints. The list returned shows that obj has one wire width, one wire
jog, and one separation constraint in the Y direction. The object has no alignment or magnetic
constraints in the Y direction.
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syGetWireJogConstraint

syCGet WreJdogConstraint(
d cvld
[ ?70bj ect d_obj I d]
[?direction s_direction]

)
=> (d_jogld ... )/ni

Description

Returns a list of the database object IDs of wire-jog constraints in the direction you specify. If
you specify ?0bj ect , the function returns wire-jog constraints on only that object; otherwise,
the function returns all wire-jog constraints in the cellview. You can use the returned database
object IDs as arguments for syReadW r eJogConst r ai nt () to get detailed information
about the constraints.

Arguments

d cvlid Database object ID of the cellview which is ignored if you specify
?0bj ect .

d objld Database object ID of the object.

s _direction Selects jogs on vertical or horizontal wires, or both.

Valid Values: ' X for horizontal jogs in vertical wires, ' Y for
vertical jogs in horizontal wires
Default: both horizontal and vertical jogs

Value Returned

d jogld List of constraint database object IDs. You can use the assoc()
function to extract information from the list.

ni Wires you specified have no jogs in the directions you specified.

Example

syGet WreJdogConstraint( cv )
=> (db: 20105780 db: 20105152 db: 20105532)

Returns the database object IDs of all three wire jogs in the cellview cv.
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syGetWireWidthConstraint

syCGet Wr eW dt hConstrai nt (
d cvld
[ ?70bj ect d_obj I d]
[?direction s_direction]

)

=> (d_constraintld ... )/ni

Description

Returns a list of database object IDs of wire-width constraints in the given direction. If you
specify ?0bj ect , the function returns wire-width constraints on only this object; otherwise
the function returns all wire-width constraints in the cellview. You can use the returned
database object IDs as arguments for syReadW r eW dt hConst r ai nt () to get detailed
information about each constraint.

Arguments

d cvlid Database object ID of the cellview, which is ignored if you specify
?0bj ect .

d objld Database object ID of the object.

s _direction Selects constraints on vertical or horizontal wires, or both.

Valid Values: ' X for vertical wires (X constraints), ' Y for
horizontal wires (Y constraints)
Default: both horizontal and vertical[constraints?]

Value Returned

d constraintld List of constraint database object IDs. You can use the assoc()
function to extract information from the list.

ni No constraints in the directions you specified.

Example

syGet WreW dthConstraint( cv ?direction ' X))
=> (db: 20104028 db: 20104904)

Returns all wire-width constraints on vertical wires in the cellview cv.
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syGetXAnchorBoundary

syGet XAnchor Boundar y(
d cvld

)

=>t/nil

Description

Returns the value set by sy Set XAnchor Boundary.

Arguments

d cvld Database object ID of the cellview.

Value Returned

t Cannot move pins on horizontal boundary edges.
ni | Can move pins on horizontal boundary edges.
Example
syGet XAnchor Boundary( cell A)

=> t

Cannot move pins on horizontal boundary edges of cel | A.
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syGetXPinGrid

syCGet XPi nGri d(
d cvld

)
=> f _gridVvVal ue/nil

Description

Returns the value set by sySet XPi nGi d.

Arguments

d cvlid Database object ID of the cellview.

Value Returned

f_gridVval ue Grid value that indicates the X constraint on the pin locations.
ni | No value has been set, therefore no restrictions are used.
Example
syGet XPinGrid( cell A)

=> 5.0

Places pins such that the lower-left corner of each pin region (that is, connection region) has
an X coordinate that is an exact multiple of 5.
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syGetXPinGridOffset

syGet XPi nGri dOf f set (
d cvld

)
=> f_gridOffsetVal ue/nil

Description

Returns the value set by sySet XPi nG'i dOf f set .

Arguments

d cvld Database object ID of the cellview.

Value Returned

f_gridOffsetVal ue Offset of the horizontal pin grid.

nil No value has been set, therefore no offset is used.
Example
syGet XPi nGidOffset( cell A)

=> 3.0

Offset for the horizontal spacing of the grid used for placement of pinsincel | Ais 3 user
units.
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syGetYAnchorBoundary

syCet YAnchor Boundar y(
d cvld

)

=>t/nil

Description

Returns the value set by sySet YAnchor Boundary.

Arguments

d cvld Database object ID of the cellview.

Value Returned

t Cannot move pins on vertical boundary edges.
ni | Can move pins on vertical boundary edges.
Example
syGet YAnchor Boundary( cell A)

=> ni |

Can move pins on vertical boundary edges of cel | A.
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syGetYPIinGrid

syCGet YPi nGri d(
d cvld

)
=> f _gridVvVal ue/nil

Description

Returns the value set by sySet YPi nGi d.

Arguments

d cvlid Database object ID of the cellview.

Value Returned

f_gridVval ue Grid value indicating the Y constraint on the pin locations.
nil No value has been set, therefore no restrictions are used.
Example
syGet YPinGid( cell A)

=> 5.0

Places pins such that the lower-left corner of each pin region (that is, connection region) has
a Y coordinate that is an exact multiple of 5.
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syGetYPIinGridOffset

syCGet YPi nGi dOf f set (
d cvld

)
=> f_gridOffsetVal ue/nil

Description

Returns the value set by sySet YPi nG'i dOf f set .

Arguments

d cvld Database object ID of the cellview.

Value Returned

f_gridOffsetVal ue Offset of the vertical pin grid.

nil No value has been set, therefore no offset is used.
Example
syGet YPinGidOfset( cell A)

=> 3.0

Offset for the vertical spacing of the grid used for placement of pinsin cel | Ais 3 user units.
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syReadAlignmentConstraint

syReadAl i gnnent Constr ai nt (
d_constraint

)
=> (| _attribList)

Description
Returns a list of the attributes of a given alignment constraint. You can extract information
from the list with the assoc() function.

Arguments

d _constraint Database object ID of an alignment constraint returned by
syCet Al i gnnent Constraint ().

Value Returned

A list containing the following items:

direction X Horizontal direction of the constraint.
direction Y Vertical direction of the constraint.
objects (d_objld x_|ayer g _edge n_offset ...)

Lists of attributes for each object in the constraint group.

d_obj I d is the database object ID in each list.

x_| ayer is the layer number relative to which the constraint is
measured,; it is significant only when the object is a component.
(A value of 0 indicates that the object is not a component or that
the constraint is measured relative to a component bounding
box.)

g_edge shows which edge is aligned.

n_of f set is the constraint offset distance.

unr el axabl e t Compactor cannot relax the constraint.
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unr el axabl e nil Compactor can relax the constraint.
(active t) Constraint is active.

(active nil) Constraint is inactive.

Example

X ALI GN = syGet Alignnent Constraint( cv ?2direction ' X))
=> (db: 20106428 db: 20106128)

syReadAl i gnment Constraint( car (X _ALIGN) )
=> ( (direction X)
(objects ((db:20007036 5 left 0.0)
(db: 20011884 5 right 10.000000)))
(unrelaxable nil) (active t))

Reports that the first horizontal (X) alignment constraint in the cellview cv is an active,
relaxable constraint aligning the left edge of layer 5 on the first component to the right edge
of layer 5 on the second component, with an offset distance of 10 user units.
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syReadMagneticConstraint

syReadMagnet i cConstrai nt (
d_constraint

)
=> (| _attribList)

Description
Returns a list of the attributes of a given magnetic constraint. You can extract information from
the list with the assoc() function.

Arguments

d _constraint Magnetic constraint database object ID returned by
syCGet Magneti cConstraint().

Value Returned

A list containing the following items:
direction X Horizontal direction of the constraint.
direction Y Vertical direction of the constraint.

object1(d _objld x_|ayer g_edge)
Attributes of the first object in the constraint group.

d_obj I d is the database object ID.

x_| ayer is the layer number relative to which the constraint is
measured,; it is significant only when the object is a component.
(A value of 0 indicates that the object is not a component or that
the constraint is measured relative to a component bounding
box.)

g_edge shows which edge is referenced in the constraint.
Valid Values: | ef t ,cent er V, ri ght for X constraints; bot t om
cent er H, t op for Y constraints; or the edge midpoint
coordinates if the constraint is measured relative to the edge of
a polygon in the object
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object2(d_objld x_|ayer g_edge)
Attributes of the second object in the constraint group.

attract t Constraint attracts.

attract nil Constraint repulses.

unr el axabl e t Compactor cannot relax the constraint.
unr el axabl e nil Compactor can relax the constraint.
active t Constraint is active.

active nil Constraint is inactive.

Example

ALL MAG = syGet Magneti cConstraint( cv )
=> (db: 20108060 db: 20107708 db: 20107504)

syReadMagneti cConstraint( car(ALL_MAG )

=> ( (direction Y) (objectl (db:20010332 0 centerH))
(object2 (db:20107916 0 bottom))
(attract nil) (unrelaxable nil) (active t))

Reports that the first magnetic constraint in the cellview cv is an active, relaxable, repulsive
magnetic constraint in the Y direction between the horizontal centerline of the first object and
the bottom edge of the second object.
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syReadSeparationConstraint

syReadSepar at i onConst r ai nt (
d_constraint

)
=> (| _attribList)

Description
Returns a list of the attributes of a given separation constraint. You can extract information
from the list with the assoc() function.

Arguments

d _constraint Separation constraint database object ID returned by
syCet Separ ati onConstraint ().

Value Returned

A list containing the following items:
direction X Horizontal direction of the constraint.
direction Y Vertical direction of the constraint.

object1(d _objld x_|ayer g_edge)
Attributes of the first object in the constraint group.

d_obj I d is the database object ID.

x_| ayer is the layer number relative to which the constraint is
measured,; it is significant only when the object is a component.
(A value of 0 indicates that the object is not a component or that
the constraint is measured relative to a component bounding
box.)

g_edge shows which edge is used in the constraint.

Valid Values: | ef t ,cent er V, ri ght for X constraints; bot t om
cent er H, t op for Y constraints; or the edge midpoint
coordinates if the constraint is measured relative to the edge of
a polygon in the object
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object2(d_objld x_|ayer g_edge)
Attributes of the second object in the constraint group.

separation (n_mn n_max)
Minimum and maximum separation values. These are signed
values, not magnitudes. The values are measured from the first
object to the second object, so the order in which the objects
were selected affects the signs of the values. For examples of
how the signs are determined, see the Virtuoso Compactor
Reference Manual.

i gnor eDRC t Compactor can ignore design rules.
i gnor eDRC ni | Compactor must obey design rules.
unr el axabl e t Compactor cannot relax the constraint.
unr el axabl e nil Compactor can relax the constraint.
active t Constraint is active.
active nil Constraint is inactive
Example

Y_SEP = syGet Separati onConstraint( cv ?direction 'Y )
=> (db: 20108580 db: 20107320)

syReadSepar ati onConstraint(car( Y_SEP) )

=> ( (direction Y) (objectl (db:20108292 0 (21.377001
5.318000)))
(object2 (db: 20011668 0 bottom))
(separation (0.0 20.000000)) (ignoreDRC nil)
(unrel axable t) (active t))

Reports that the first vertical (Y) separation constraint in cellview cv is an active, unrelaxable
constraint between a polygon edge with midpoint (21.377001 5.318000) and the bottom edge
of a second object. The separation constraint value is the range 0.0 to 20.0. This constraint
does not override the design rules.
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syReadWireJogConstraint

syReadW r eJogConstrai nt (
d_constraint

)
=> (| _attribList)

Description

Returns a list of the attributes of a wire-jog constraint. You can extract information from the
list with the assoc() function.

Arguments

d _constraint Wire-jog constraint database object ID returned by
syCGet WreJdogConstraint ().

Value Returned

direction X Horizontal direction of the constraint.
direction Y Vertical direction of the constraint.
path d_pathld Path ID for this wire.

poi nt p_poi nt Coordinates of the jog.

active t Constraint is active.

active nil Constraint is inactive.

Example

ALL _JOG = syGet WreJdogConstraint(cv)
=> (db: 20105780 db: 20105152 db: 20105532)

syReadW r eJogConstrai nt (car (ALL_JOGQ))

=> ( (direction Y) (path db:20010620) (point (35.611000
40. 100000)) (active t))

Reports that the first horizontal (Y) direction wire-jog insertion in the cellview cv is an active
constraint at point (35.611000 40.100000) on the path db:20010620.
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syReadWireWidthConstraint

syReadW r eW dt hConst r ai nt (
d _constraintld

)
=> (| _attribList)

Description
Returns a list of wire-width constraint attributes. You can extract information from the list with
the assoc() function.
Arguments
d constraintld Wire width constraint ID returned by
syCGet WreW dt hConstraint ().
Value Returned

A list containing the following items:

direction X Horizontal direction of the constraint.
direction Y Vertical direction of the constraint.
path d_pathld Path ID for this wire.

wi dth n_val ue Wire width constraint value.

active t Constraint is active.

active nil Constraint is inactive

Example

X WRE = syGet WreWdt hConstraint( cv ?direction 'X)
=> (db: 20104028 db: 20104904)

syReadW reW dt hConstraint( car(X WRE) )

=> ( (direction X) (path db:20006112) (w dth 4.500000)
(active t))

Reports that the first X wire width constraint in the cellview cv is an active constraint setting
the width of path db:20006112 to 4.5 user units.
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syRefCellConstraint

syRef Cel | Constrai nt (
d _srcCvid
d_destCvid

)

=> t/nil

Description

Matches pins, wells, and cell heights or widths for two cells by setting constraints on the
destination cell. The constraints are set so that the cell dimensions and the pin and well
locations on all four edges of the cell boundary match those of the source cell after
compaction.

You can use this function to prepare cells for abutment or to compact cells to match certain
defined interface requirements. For this function to work properly, the two cells must have the
same number and type of pins and wells on corresponding edges. Only wells that touch or

extend beyond a cell edge are considered.

Arguments

d srcCvid Database ID of the source cell from which the dimensions and
pin and well locations are copied.

d destCvid Database ID of the destination cell for which constraints are
created.

Value Returned

t Function ran successfully.

ni Function failed.

Example
syRef Cel | Constraint( cell A cellB)

Creates in cel | B a set of constraints on all four edges that specify the height, width, and pin
and well locations to be achieved after compaction. The constraints are based on
corresponding information in cel | A.
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syRefEdgeConstraint

syRef EdgeConst r ai nt (
| _srcEdge
| dest Edge
)

=>t/nil

Description

Matches pins, well, and cell heights or widths on two cells by setting constraints on one of the
cells (I _dest Edge, the slave cell) so that the spacing between the pins, wells, and both
corners of the cell will match that of the other cell (I _sr cEdge, the master cell) after
compaction.

Arguments

| srcEdge Edge of the master cell to be used for reference, in the following
format:

list( d_srcCVids_side )
where
d_sr cCVI d is the database object ID of the master cell.

s_si de is the reference edge of the master cell.
Valid Values: ’ t op, " bottom 'l eft,’ right

| _dest Edge Edge of the slave cell to be constrained to match | _sr cEdge

after compaction. This is given in the same format as
| _srcEdge.

Value Returned
t Function ran successfully.

ni | Function failed.

Example
syRef EdgeConstraint( ' (objectl 'right) ' (object2 'left) )
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Creates a set of constraints on obj ect 2 so that the relative positions of pins and wells on its
left edge match those on the right edge of obj ect 1, and its cell height matches that of
obj ect 1.
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sySetAutoJog

sy Set Aut oJog(
d cvld
g_yesOr No
)

=>t/nil

Description

Allows or inhibits automatic jog insertion for the specified cellview.

Note: Wheng_yesOr No is ni | , the settings of the sySet Aut oJog function is ignored.

Arguments
d cvid Database object ID of the cellview.
g_yesOr No Indicates whether automatic jog insertion is allowed or inhibited.

Valid Values: t to allow automatic jog insertion, or ni | to inhibit
automatic jog insertion

Value Returned

t Function ran successfully.
ni | Function failed.
Example

sySet Aut oJog( nycell nil )

Inhibits automatic jog insertion for mycel | .
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sySetAutoJogByLayer

sy Set Aut oJogByLayer (
d cvld
g_l ayer
g_yesOr No
)

=>t/nil

Description

Allows or inhibits automatic jog insertion for the wires on the specified layer.

Note: When automatic jog i

nsertion is inhibited globally with sy Set Aut oJog(), the

compactor ignores the settings of this function. Use this function to limit the scope of
automatic jog insertion when auto jog is enabled globally.

Arguments
d cvlid

g_l ayer

g_yesOr No

Value Returned
t

nil

July 2002

Database object ID of the cellview.

Layer number, layer name, or layer-purpose pair. When you
specify only the layer number or layer name, the purpose value
defaults to "dr awi ng". To specify a purpose other than

"dr awi ng", use the layer-purpose format; for example,
[ist("metal 1" "draw ng2").

Valid Values: one of the layer-purpose pairs listed in the symbolic
wire declaration portion of the technology file. For more
information, see the description of t echSet SymWW r e in the
Technology File and Display Resource File SKILL Reference
Manual.

Enables or inhibits automatic jog insertion for the specified layer.
Valid Values: t to enable automatic jog insertion, or ni | to inhibit
automatic jog insertion

Function ran successfully.

Function failed.
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Example
sySet Aut oJogByLayer ( nycell "ndiff" nil )

Inhibits automatic jog insertion for wires on the ndi f f drawing layer in the cellview nycel | .
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sySetAutoJogByNet

sy Set Aut oJogByNet (
d netld
g_yesOr No

)

=>t/nil

Description

Allows or inhibits automatic jog insertion for the specified net.

Note: When automatic jog insertion is inhibited globally with sy Set Aut oJog( ), the
compactor ignores the settings of this function. Use this function to limit the scope of
automatic jog insertion when auto jog is enabled globally.

Arguments
d netld Database object ID of the net.
g_yesOr No Allows or inhibits automatic jog insertion for the specified net.

Valid Values: t to allow automatic job insertion, ni | to inhibit
automatic jog insertion

Value Returned

t Function ran successfully.
ni Function failed.
Example

sySet Aut oJogByNet ( netA nil )

Inhibits automatic jog insertion for net A.
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sySetAutoJogByWire

sy Set Aut 0JogByW r e(
d wireld
g_yesOr No
)

=>t/nil

Description

Allows or inhibits automatic jog insertion for the specified wire.

Note: When automatic jog insertion is inhibited globally with sy Set Aut oJog() , the
compactor ignores the settings of this function. Use this function to limit the scope of
automatic jog insertion when auto jog is enabled globally.

Arguments
d wireld Database object ID of the wire.
g_yesOr No Allows or inhibits automatic jog insertion for the specified wire.

Valid Values: t to allow automatic job insertion, ni | to inhibit
automatic jog insertion

Value Returned

t Function ran successfully.
ni Function failed.
Example

sySet Aut oJogByWre( wireA nil )

Inhibits automatic jog insertion for wi r eA.

July 2002 496 Product Version 5.0



Custom Layout SKILL Functions Reference
Compactor Functions

sySetBottomAbutted

sy Set Bot t omAbut t ed(
d cvld
g_yesOr No

)

=>t/nil

Description

Sets the bottom edge of the cell for abutment.

Arguments
d cvlid Database object ID of the cellview.
g_yesOr No Indicates whether the bottom edge is set for abutment.

Valid Values: t indicates that the bottom edge is set for
abutment, ni | indicates that the bottom edge is not set for

abutment
Value Returned
t The bottom edge was set.
ni | Function failed.

Example
sySet Bott omAbutted( cell A nil )

Sets the bottom edge of cel | A so that it is not an abutment edge.
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sySetEnv

sy Set Env/(
t _name
g_val ue

)
=> t/nil
Description

Sets the compactor environment variable supplied int _nane to the value supplied in
g_val ue.

For a complete description of the compactor environment variables, see “Introduction” on
page 421.

Arguments

t _name Name of the compactor environment variable you want to set.
Valid Values: cpCpat hLPP, cpAuxLPP, cpQut | i neLPPR,
hilitelLPRP hilite2LPR hilite3LPP hilitedlLPR
useDBox, arr owScal e, zoontScal e

g_val ue Value of the variablet _name.
Valid Values: any value that matches the value type defined for
the variable

Value Returned

t The variable was set.

ni | Function failed.

Example
sySet Env( "zoonfcal e" 2.0 )

Sets the zoom factor to 2 in the current window.
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sySetFixLowLeftBoundary

sy Set Fi xLowlLef t Boundar y(
d cvld
g_val ue

)

=>t/nil

Description

Specifies whether to use the lower-left corner coordinates of the source cellview as the lower-
left corner coordinates of the compacted cellview. Otherwise, the compactor moves the lower-
left corner of the compacted cellview to (0,0).

Arguments
d cvlid Database object ID of the cellview.
g_val ue Indicates where to place the lower-left corner of the compacted

cellview.
Valid Values: t places the lower-left corner at the source cellview
lower-left corner, ni | moves the lower-left corner to (0,0)

Value Returned

t Function ran successfully.
ni Function failed.
Example

sySet Fi xLowLef t Boundary( cell A nil )

Moves the lower-left corner of the compacted cel | Ato the coordinate (0,0).
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sySetForceChildCellCompact

sySet For ceChi | dCel | Conpact (
d cvld
g_val ue

)

=>t/nil

Description

Specifies whether the compactor should compact all child cells during hierarchical
compaction. During hierarchical compaction, the compactor normally compacts only those
child cells not previously compacted.

Arguments

d cvlid Database object ID of the cellview.

g_val ue Indicates whether the compactor should compact all child cells.
Valid Values: t compacts all child cells, ni | does not compact
all child cells.

Value Returned

t Function ran successfully.

ni | Function failed.

Example
sySet For ceChi | dCel | Conpact ( cel At )

Compacts all child cells when performing hierarchical compaction on cel | A.
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sySetGeoOptions

sySet GeoOpt i ons(
d cvld
X_stopLevel
g_smashDevi ce
t _node

)

=> t/nil

Description

Sets the stop level, smash device flag, and conversion options for sy SymroCeo.

Arguments
d cvlid

X_stopLevel

g_smashDevi ce

t _node

July 2002

Database object ID of the cellview.

Hierarchical level at which the compactor stops converting
symbols and cell instances to polygon data.

Valid Values: any positive integer indicating a hierarchical level in
your design

Specifies whether the compactor converts symbols and cell
instances to polygon data down to the hierarchical level specified
by x_stopLevel .

Valid Values: t converts symbols and cell instances to polygons,
ni | does not

Conversion options that control the shape of the output polygon.

Valid Values: Ifg_smashDevi ceisnil ,fill notch,fill
gap.
Ifg _smashDevi ceist:fill notch,fill gap, nmerge

pol ygon, no ner ge.

fill notch fills any notches smaller than the design rule for
the layer or mask layer.

fill gap fills any notches smaller than the design rule for the

layer or mask layer and fills any gaps smaller than the design rule
between two polygons of the same layer or the same mask layer.
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mer ge pol ygon causes abutting or overlapping polygons of the
same layer to merge into a single polygon. The output cell
produced by this option requires less storage space on a disk.

no mer ge causes abutting or overlapping polygons of the same
layer to remain separate.

Value Returned

t The stop level was set.
ni Function failed.
Example

sySet GeoOptions( cell Ald 10 t "fill gap" )

Sets the stop level, device flag, and conversion values for cel | Al d. For cel | Al d, does the
following:

s Converts symbols and cell instances to polygon data to the tenth level of the design
hierarchy

m  Fills any notches smaller than the design rule for the layer or mask layer

m  Fills any gaps smaller than the design rule between two polygons of the same layer or
the same mask layer
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sySetHardCell

sySet Har dCel | (
d_i nput Cvid
g_yesOr No
)

=>t/nil

Description

Controls whether hierarchical compaction compacts a specified cell and its subcells.

Arguments
d i nputCvlid Database object ID of the cellview to be set to or from a hard cell.
g_yesOr No Specifies whether hierarchical compaction compacts the

specified cell and its subcells.
Valid Values: t does not compact the cell and its subcells; ni |
compacts the cell and its subcells during hierarchical compaction

Value Returned

t Function ran successfully.
ni Function failed.
Example

sySet HardCel I ( cell A nil )

Compacts cel | Aand its subcells during hierarchical compaction.
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sySetlnitialDirection

sySetlnitial Direction(
d cvld
t_XOryY
)

=>t/nil

Description

Sets the initial direction of compaction.

Arguments
d cvid

t_XOrY

Value Returned
t

nil

Example

Database object ID of the cellview.

Direction for the initial pass.
Valid Values: X (horizontal), Y (vertical)

The initial direction was set.

Function failed.

sySetlnitialDirection( cell A"X" )

Sets the initial direction of compaction of cel | Ato horizontal.
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sySetLeftAbutted

sySet Lef t Abut t ed(
d cvld
g_yesOr No

)

=>t/nil

Description

Sets the left edge of the cell for abutment.

Arguments
d cvlid Database object ID of the cellview.
g_yesOr No Indicates whether the left edge is set for abutment.

Valid Values: t indicates that the left edge is set for abutment;
ni | indicates that the left edge is not set for abutment

Value Returned

t The left edge was set.
ni Function failed.
Example

sySet Left Abutted( cell Anil )

Sets the left edge of cel | A so that it is not an abutment edge.
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sySetMaxAutoJogs

sy Set MaxAut oJogs(
d cvld
n_val ue

)

=>t/nil

Description

Sets the maximum number of jogs that the compactor can add automatically to any one wire.

Arguments
d cvlid Database object ID of the cellview.
n_val ue The maximum number of jogs.

Valid Values: any integer

Value Returned

t The maximum number was set.
nil Function failed.
Example

sySet MaxAut oJogs( cell A 3 )

Allows the compactor to insert up to three jogs automatically in any one wire in cel | A.
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sySetMaxlterations

sySet MaxI t erati ons(
d cvld
n_maxl ter
[ n_m nChange]

)

=> t/nil

Description

Sets the maximum number of iterations executed by the compactor. Optionally sets the
percentage of area the cellview must decrease with each iteration to continue compaction.
Compaction stops when either termination criterion is met.

One iteration is a compaction pass in both directions. Therefore, to set an odd compaction
sequence, set n_max| t er to a value ending with .5. For example, for compacting
horizontally, then vertically, then horizontally, you would set n_nmaxI t er to 1.5.

Compactor checks the termination criteria each time it completes a full iteration. If the area
of the design has been reduced by an amount equal to or less than the percentage specified
inn_m nChange, or if compactor has compacted the number of times indicated by
n_maxl t er, compaction stops. If you do not specify n_m nChange, compactor uses 0
percent as the termination criterion.

The initial direction of compaction is determined by the value set by the
sySetlnitial Direction() function.

Arguments

d cvld Database object ID of the cellview.

n_maxlter Maximum number of iterations.
Valid Values: any positive number that is a multiple of 0.5

n_m nChange Percent of area reduction at which compaction stops.
Valid Values: any number greater than or equal to O and less than
100

Value Returned

t The maximum number was set.
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nil Function failed.

Example
sySet Maxl terations( cellB 10.0 2.5 )

Compacts the cellview in both directions until one of the following conditions is satisfied:
m  Atotal of 10 compaction iterations have been carried out

m  The decrease in area between iterations is less than or equal to 2.5 percent.
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sySetPeelbackDistance

sy Set Peel backDi st ance(
d cvld
n_di stance

)

=>t/nil

Description

Sets the maximum length of an unconnected segment you want deleted. Any unconnected
wire segment with a length less than or equal to n_di st ance is deleted.

Arguments
d cvlid Database object ID of the cellview.
n_di st ance Wire peelback distance in user units.

Value Returned

t The maximum length was set.
ni | Function failed.
Example

sySet Peel backDi stance( cell A 3.0 )

Deletes unconnected wire segments less than or equal to 3 user units in length.
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sySetPFrame

sy Set PFr ame(
d cvld
t _vi ewName

)

=>t/nil

Description

Sets the viewname for the protection frames to be used for all child cells of a cellview to be
compacted.

Arguments

d cvlid Database object ID of the parent cellview for which the protection
frame viewname will be used during its compaction.

t _vi ewName Viewname for the protection frames to be used.

Value Returned

t The viewname was set.
nil Function failed.
Example

sySet PFrane( cell A "frame" )

Sets the viewname for the protection frames used for child cells during compaction of cel | A
to f r ame. When you compact cel | A with the option set to use protection frames, any child
cell with a view named f r ane is replaced with the f r anme view.
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sySetPostProcess

sy Set Post Process(
d cvld
t _W nmEnum

)

=> t/nil

Description

Specifies whether the compactor should minimize total wire length during compaction. If you
turn off wire-length minimization, you can change the default compaction direction.

Arguments
d cvid

t _W nmEnum

Value Returned
t

nil

Example

sySet Post Process( cell A"

July 2002

Database object ID of the cellview.

Post processing to be used.

Valid Values: wd m nmi n, max

Default: ww m

wwl mminimizes total wire length in the compacted output based
on the resistivity factor set for each routing layer in the
technology file and then compacts toward the lower-left corner of
the cellview.

m n compacts toward the lower-left corner of the cellview without
minimizing wire length.

max compacts toward the upper-right corner of the cellview
without minimizing wire length.

Function ran successfully.

Function failed.

mn" )
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Sets the method of wire length minimization for cel | A so that compactor places objects as
close as possible to the left or bottom of the compacted cellview.
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sySetPreserveCellRow

sySet PreserveCel | Row
d cvld
g_yesOr No

)

=>t/nil

Description

Specifies whether the compactor must preserve the structure of cell rows.

Arguments
d cvlid Database object ID of the cellview.
g_yesOr No Indicates whether the compactor must preserve cell row

structure.
Valid Values: t preserves the cell row structure, ni I changes the
cell row structure

Value Returned

t Function ran successfully.
ni Function failed.
Example

sySet PreserveCel | Row( cell At )

Preserves the cell row structure for cel | A.
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sySetPreservePathWidth

sySet PreservePat hW dt h()

Description

Replaced by sySet Preser veW r eW dt h.
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sySetPreserveWireWidth

sySet PreserveW reW dt h(
d cvld
g_yesOr No

)

=>t/nil

Description

Specifies whether the compactor must preserve the wire (path) width specified when the wire
was drawn. The sySet Preser veW r eW dt h() function is a replacement for the
sySet Preser vePat hW dt h() function.

Arguments
d cvlid Database object ID of the cellview.
g_yesOr No Indicates whether the compactor must preserve the wire (path)

width specified when the wire was drawn.
Valid Values: t preserves the wire width, ni | changes the wire

width

Default: ni |
Value Returned
t Function ran successfully.
ni | Function failed.

Example
sySet PreserveWreWdth( cellAt )

Preserves the wire (path) widths specified when the wires were drawn for cel | A.
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sySetRightAbutted

sySet Ri ght Abut t ed(
d cvld
g_yesOr No

)

=>t/nil

Description

Sets the right edge of the cell for abutment.

Arguments
d cvlid

g_yesOr No

Value Returned
t

ni l

Example

Database object ID of the cellview.
Indicates whether the right edge is set for abutment.

Valid Values: t indicates that the right edge is set for abutment;
ni | indicates that the right edge is not set for abutment

The right edge was set.

Function failed.

sySet Ri ght Abutted( cell Anil )

Sets the right edge of cel | A so that it is not an abutment edge.

July 2002
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sySetTopAbutted

sySet TopAbut t ed(
d cvld
g_yesOr No

)

=>t/nil

Description

Sets the top edge of the cell for abutment.

Arguments
d cvlid Database object ID of the cellview.
g_yesOr No Indicates whether the top edge is set for abutment.

Valid Values: t indicates that the top edge is set for abutment,
ni | indicates that the top edge is not set for abutment

Value Returned

t The top edge was set.
ni Function failed.
Example

sySet TopAbutted( cell Anil )

Sets the top edge of cel | Aso that it is not an abutment edge.
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sySetUseChildBdy

sySet UseChi | dBdy(
d cvld
g_yesOr No

)

=>t/nil

Description

Specifies whether the boundaries of all child cells with boundaries are used as abstractions
during compaction.

Arguments
d cvlid Database object ID of the cellview to be compacted.
g_yesOrNo Indicates whether the boundaries are used as abstractions.

Valid Values: t indicates that the boundaries are used as
abstractions, ni | indicates that the boundaries are not used as

abstractions
Value Returned
t Function ran successfully.
ni | Function failed.

Example
sySet UseChi | dBdy( cell At )

Indicates that the boundaries of all child cells in cel | A are used as abstractions during
compaction.
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sySetXAnchorBoundary

sySet XAnchor Boundar y(
d cvld
g_yesOr No

)

=>t/nil

Description

Specifies whether the compactor can move the pin locations on horizontal cell boundary
edges.

Arguments
d cvlid Database object ID of the cellview.
g_yesOrNo Indicates whether the compactor can move pins.

Valid Values: t indicates that the compactor cannot move pins;
ni | indicates that the compactor can move pins

Value Returned

t Function ran successfully.
ni | Function failed.
Example

sySet XAnchor Boundary( cell At )

Prevents the compactor from changing the location of pins on horizontal edges of the
boundary of cel | A.
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sySetXPinGrid

sySet XPi nGri d(
d cvld
f _gridval ue

)

=>t/nil

Description

Sets the X spacing of the grid used for placement of pins. The compactor places pins so that
the lower-left corner of each pin region (that is, connection region) has an X coordinate that
is an exact multiple of f _gri dVal ue.

Arguments
d cvlid

f_gridVval ue

Value Returned
t

nil

Example

Database object ID of the cellview.

Grid value that indicates the X constraint on the pin locations.

The spacing was set.

Function failed.

sySet XPinGid( cel|l A5.0)

Sets spacing of the pin grid in the X direction to 5.0 for cel | A.
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sySetXPinGridOffset

sySet XPi nGi dOf f set (
d cvld
f_gridOffsetVval ue

)

=>t/nil

Description

Sets the offset for the horizontal spacing of the grid used for placement of pins. To set the
subsequent spacing, use sySet XPi nGi d() .

Arguments
d cvlid Database object ID of the cellview.

f_gridOffsetVal ue Offset of the horizontal pin grid.

Value Returned

t The offset was set.
nil Function failed.
Example

sySet XPi nGidOfset( cell A 3.0)

Sets the offset for the horizontal spacing of the grid used for placement of pins to 3 user units.
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sySetYAnchorBoundary

sySet YAnchor Boundar y(
d cvld
g_yesOr No

)

=> t/nil

Description

Specifies whether the compactor can move the pin locations on vertical cell boundary edges.

Arguments
d cvlid Database object ID of the cellview.
g_yesOr No Indicates whether the compactor can move pins.

Valid Values: t indicates that the compactor cannot move pins;
ni | indicates that the compactor can move pins

Value Returned

t Function ran successfully.
ni Function failed.
Example

sySet YAnchor Boundary( cell At )

Prevents the compactor from changing the location of pins on vertical edges of the boundary
of cel | A
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sySetYFirst

sySet YFi r st (
d cvld
g_yesOr No

)

=>t/nil

Description

Specifies whether the compactor compacts the specified cellview in the Y direction first or in
the X direction first.

Arguments
d cvlid Database object ID of the cellview.
g_yesOrNo Specifies whether compactor compacts in the Y direction first.

Valid Values: t compacts first in the Y direction, then in the X
direction; ni | compacts first in the X direction, then in the Y

direction
Value Returned
t Function ran successfully.
ni | Function failed.

Example
sySetYFirst( cellAt )

Compacts cel | Ain the Y direction first, then in the X direction.
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sySetYPinGrid

sySet YPi nGri d(
d cvld
f _gridval ue

)

=>t/nil

Description

Sets the Y spacing of the grid used for placement of pins. The compactor places pins so that
the lower-left corner of each pin region (that is, connection region) has a Y coordinate that is
an exact multiple of f _gri dVal ue.

Arguments
d cvlid

f_gridVval ue

Value Returned
t

nil

Example

Database object ID of the cellview.

Grid value that indicates the Y constraint on the pin locations.

The spacing was set.

Function failed.

sySet YPinGid( cel| A5.0)

Sets spacing of the pin grid in the Y direction to 5.0 for cel | A.
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sySetYPinGridOffset

sySet YPi nGi dOf f set (
d cvld
f_gridOffsetVval ue

)

=>t/nil

Description

Sets the offset for the vertical spacing of the grid used for placement of pins. To set the
subsequent spacing, use sySet YPi nGi d() .

Arguments
d cvlid Database object ID of the cellview.

f_gridOffsetVal ue Offset of the vertical pin grid.

Value Returned

t The offset was set.
nil Function failed.
Example

sySet YPinGidOfset( cell A 3.0)

Sets the offset for the vertical spacing of the grid used for placement of pins to 3 user units.
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sySymToGeo

sySymloGeo(
d_i nput Cvid
| _out put CVNanme

)
=> d_out put CVI d/ ni |

Description

Converts a symbolic layout to a polygon layout. The sySynloGeo() functionis a
replacement for the sy SyniToPol ygon() function.

Arguments
d i nputCvid Database object ID of the input cellview.
| _out put CVNanme Cellname and viewname of the output cellview.

Value Returned

d _out putCvid Database object ID of the output cell.
ni | Function failed.
Example

sySet GeoOptions(cell Ald 10 t "fill gap")
outputCel | View D = sySynifoGeo(cel | Al d
list("cellB" "layout"))

Creates a polygon layout cellview with the cellname cel | B and the viewname | ayout from
the symbolic layout cellview cel | Al d. For cel | Al d, does the following:

m  Converts symbols and cell instances to polygon data to the tenth level of the design
hierarchy

m  Fills any notches smaller than the design rule for the layer or mask layer

m  Fills any gaps smaller than the design rule between two polygons of the same layer or
the same mask layer
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sySymToPolygon

sySymroPol ygon()

Description

Replaced by sySyniToGeo.

July 2002 527 Product Version 5.0



Custom Layout SKILL Functions Reference
Compactor Functions

syUserAllDel

syUser Al | Del (
d cvld

)

=>t/nil

Description

Deletes all user constraints in the specified cellview. These constraints include alignment,
separation, magnetic, wire width, and wire jog constraints. This function does not delete auto
jog constraints.

Arguments

d cvlid Database object ID of the cellview for which constraints are to be
deleted.

Value Returned

t The constraints were deleted.

ni Function failed.

Example
syUserAl I Del ( cell A)

Deletes all user constraints in cellview cel | A.
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syUserAllOff

syUser Al | OF f (
d cvld

)

=>t/nil

Description

Deactivates all user constraints in the specified cellview. These constraints include alignment,
separation, magnetic, wire-width, and wire-jog constraints. This function does not deactivate
auto-jog constraints.

Arguments

d cvlid Database object ID of the cellview for which constraints are to be
deactivated.

Value Returned

t The constraint was deactivated.

ni Function failed.

Example
syUser Al | OFf ( cel lA)

Deactivates all user constraints in cellview cel | A.
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syUserAllOn

syUser Al | On(
d cvld

)

=>t/nil

Description

Activates all user constraints in the specified cellview. These constraints include alignment,
separation, magnetic, wire-width, and wire-jog constraints. This function does not activate
auto-jog constraints.

Arguments

d cvlid Database object ID of the cellview for which constraints are to be
activated.

Value Returned

t The constraint was activated.

ni Function failed.

Example
syUserAl I On( cell A)

Activates all user constraints in cellview cel | A.
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syUserAllXDel

syUser Al | XDel (
d cvld

)

=>t/nil

Description

Deletes all horizontal user constraints in the specified cellview. These constraints include
alignment, separation, magnetic, wire-width, and wire-jog constraints. This function does not
delete auto-jog constraints.

Arguments

d cvlid Database object ID of the cellview for which horizontal
constraints are to be deleted.

Value Returned

t The constraints were deleted.
ni l Function failed.
Example

syUser Al | XDel ( cell A)

Deletes all horizontal user constraints in cellview cel | A.
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syUserAlIXOff

syUser Al | XOF f (
d cvld

)

=>t/nil

Description

Deactivates all horizontal user constraints in the specified cellview. These constraints include
alignment, separation, magnetic, wire-width, and wire-jog constraints. This function does not
deactivate auto-jog constraints.

Arguments

d cvlid Database object ID of the cellview for which horizontal
constraints are to be deactivated.

Value Returned

t The constraint was deactivated.
ni l Function failed.
Example

syUser Al | XOF f ( cel 1A )

Deactivates all horizontal user constraints in cellview cel | A.
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syUserAllXOn

syUser Al | XOn(
d cvld

)

=>t/nil

Description

Activates all horizontal user constraints in the specified cellview. These constraints include
alignment, separation, magnetic, wire-width, and wire-jog constraints. This function does not
activate auto-jog constraints.

Arguments

d cvlid Database object ID of the cellview for which horizontal
constraints are to be activated.

Value Returned

t The constraint was activated.
ni l Function failed.
Example

syUser Al I XOn( cel l A)

Activates all horizontal user constraints in cellview cel | A.
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syUserAllYDel

syUser Al | YDel (
d cvld

)

=>t/nil

Description

Deletes all vertical user constraints in the specified cellview. These constraints include
alignment, separation, magnetic, wire-width, and wire-jog constraints. This function does not
delete auto-jog constraints.

Arguments

d cvlid Database object ID of the cellview for which vertical constraints
are to be deleted.

Value Returned

t The constraints were deleted.
ni l Function failed.
Example

syUser Al 1 YDel ( cell A)

Deletes all vertical user constraints in cellview cel | A.
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syUserAllYOff

syUser Al | YO f (
d cvld

)

=>t/nil

Description

Deactivates all vertical user constraints in the specified cellview. These constraints include
alignment, separation, magnetic, wire-width, and wire-jog constraints. This function does not
deactivate auto-jog constraints.

Arguments

d cvlid Database object ID of the cellview for which vertical constraints
are to be deactivated.

Value Returned

t The constraint was deactivated.
ni l Function failed.
Example

syUser Al I YOFf( cel 1A )

Deactivates all vertical user constraints in cellview cel | A.
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syUserAllYOn

syUser Al | YOn(
d cvld

)

=>t/nil

Description

Activates all vertical user constraints in the specified cellview. These constraints include
alignment, separation, magnetic, wire-width, and wire-jog constraints. This function does not
activate auto-jog constraints.

Arguments

d cvlid Database object ID of the cellview for which vertical constraints
are to be activated.

Value Returned;

t The constraint was activated.
ni l Function failed.
Example

syUser ALl YOn( cell A)

Activates all vertical user constraints in cellview cel | As.
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This section provides syntax, descriptions, and examples for the Cadence® SKILL functions
associated with the Structure Compiler menu commands.

Introduction on page 538
scAddCell on page 539
scAddColumn on page 541

scAddMaster on page 543
scAddRow on page 544
scBias on page 546

scCellHeight on page 547

scCellsPerColumn on page 548

scCellsPerRow on page 550

scCellWidth on page 552

scChangeBias on page 553

scChangeCell on page 554

scChangelcon on page 556

scChangeMaster on page 558

scChangeOrient on page 560

scCompileArray on page 562

scDeleteCell on page 564

scDeleteColumn on page 566

scDeletePlane on page 568

July 2002 537 Product Version 5.0



Custom Layout SKILL Functions Reference
Structure Compiler Functions

scDeleteRow on page 569
scDrawPlane on page 570

scGetPlanePoint on page 571

sclcon on page 572
scMaster on page 574
scOrient on page 576
scPlane on page 578

scPromotePin on page 579

scResizePlane on page 581

scStretchEmptyCell on page 582

scSwapCells on page 584

scSwapColumns on page 586

scSwapRows on page 588
scUnusedIcon on page 590

Introduction

This chapter provides syntax, descriptions, and examples for the SKILL functions associated
with the Structure Compiler menu commands.
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scAddCell

scAddCel | (
X_colum: x_row
t_icon
t _direction
[t_orientation]

)

=> x_colum: x_row/ nil

Description
Adds a new cell to the array at a specified location.

Restrictions apply according to array type as follows:

Row-biased Add cells only to the right or left of existing cells. Existing cells in a
row move to the right to accommodate the new cell.

Column-biased Add cells only above or below existing cells. Existing cells in a
column move up to accommodate the new cell.

Unbiased You cannot add individual cells.

Adding individual cells in row- or column-biased arrays might leave the array with ragged right
or top edges. When this happens, scAddCel | automatically fills the array with special
padding cells to keep the array boundary rectangular. Arrays are always left- and bottom-
justified.

Prerequisites

Call this function only within the scPl ane function or in the procedure field of a template
plane.

Arguments

X_col um: x_row Location of cell adjacent to which the new cell is inserted.
t_icon Single-character icon for the new cell.

t _direction Direction to add the new cell in relation to the cell specified in the

first argument. Use above or bel owfor a column-biased array,
and | eft orri ght for a row-biased array.
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t _orientation Orientation for the new cell. Valid values: 0, 90, 180, 270,
si deways, si deways&90, upsi deDown, si deways&270, RO,
R90, R180, R270, MY, MYRO0, MX, and MXR9O0.

Value Returned

X_colum: x_row Location of the newly inserted cell.
ni | Indicates an error condition.
Example

scPl ane( geCetEditCell View( ) "myPl ane”
scAddCel I ( 1:2 "e" "below"))

Adds cell e below cell f , which was located at 1:2. Cell f moves up to accommodate the new
cell. scAddCel | automatically fills the array with pad cells to keep the boundary rectangular.

Before After
f
f
c h c € h
b d b d
a g a g
0 1 2 0 1 2
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scAddColumn

scAddCol um(
X_col um
t _direction
n_wi dt h
)

=> x_colum: x_row nil

Description

Adds a column of empty cells in a column-biased array. When you add a new column to the
left or right of an existing column (not permitted in row-biased arrays), the new column has
the same number of cells as the column specified in the first argument. All cells in the new
column are initially empty cells with the same height as the corresponding cells in the
adjacent column. You can specify the width of the new cells in the width argument. The
existing columns in the array move to the right when you add a new column.

Prerequisites

Call this function only within the scPl ane function or in the procedure field of a template
plane.

Arguments

X_col um Number of the column to which the new column is adjacent.

t _direction Direction, ri ght or | ef t , to add the new column in relation to
the column specified by the x _col umrm argument.

n_wi dth Width of the new column.

Value Returned

X_colum: x_row Location of the first cell in the new column.
ni | Indicates an error condition.
Example

scPl ane( geCGetEditCell View( ) "nyPl ane"
scAddCol umm( 0 "left" 30))
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scAddCol umm adds a column of empty cells 30 user units wide to the left of column 0 and
returns 0: 0, the location of the first cell in the new column.

Before After
f f
°cL° h cf ° h
b d b d
g a g
1 2 <30 >

July 2002 542 Product Version 5.0



Custom Layout SKILL Functions Reference
Structure Compiler Functions

scAddMaster

scAddMast er (
t _master-name
t_icon

)

=>t _master-nanme/nil

Description

Enlarges the set of masters and/or icons of an array and updates the masterList. This function
makes a change only within the database. It does not make any visible change to the array.
Prerequisites

Call this function only within the scPl ane function or in the procedure field of a template
plane.

Arguments

t _master-name Two-word string, such as mast er 1 | ayout, identifying the
cellname and view name of a master cell.

t_icon Single-character icon representing the new master.

Value Returned

t _master-nanme Cellname and view name of the master cell.
ni Indicates an error condition.
Example

scPl ane( geCGetEditCellViewm( ) "nyPl ane"
scAddMaster( "nmasterl layout" "b")

scAddMast er adds mast er 1 | ayout with icon b to the set of masters and icons available
for use in cells of the array.
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scAddRow

scAddRow(
X_row
t _direction
n_hei ght
)

=> x_colum: x_row nil

Description

Adds a row of empty cells in a row-biased array. If you add a new row above or below an
existing row (not permitted in column-biased arrays), the new row has the same number of
cells as the adjacent row specified in the first argument. The cells in the new row are initially
empty cells with the same width as the corresponding cells in the adjacent row; however, you
can specify their height. You can then fill the new row using scChangeCel | . The existing
rows in the array move up when you add a new row.

Prerequisites

Call this function only within the scPl ane function or in the procedure field of a template
plane.

Arguments

X_row Number of the row to which the new row is adjacent.

t _direction Direction, above or bel ow, to add the new row in relation to the
row specified by the x_r ow argument.

n_hei ght Height of the new row.

Value Returned

X_col um: x_row Location of the first cell in the new row.
ni | Indicates an error condition.
Example

scPl ane( geCGetEditCell View( ) "nyPl ane"
scAddRow( 0 "above" 30))
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scAddRow adds a row of empty cells 30 user units high above row 0 and returns 0: 1, the
location of the first cell in the new row.

Before After
a b a
a b a ¢ c
4\
30
C C NS
c c c c

July 2002 545 Product Version 5.0



Custom Layout SKILL Functions Reference
Structure Compiler Functions

scBias

scBias( )
=>1t _bias/nil

Description

Identifies the current bias of an array block.

Prerequisites

Call this function only within the scPl ane function or in the procedure field of a template

plane.

Arguments

None.

Value Returned

t _bias Returns one of the following values fort _bi as:
row if the array is row-biased,

col um if the array is column-biased,

unbi ased if the array is unbiased,

ni | Indicates an error condition

Example

scPlane( geGetEditCellView( ) "A" bias=scBias( ))

scBi as assigns the current bias for array block A to the bi as variable.
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scCellHeight

scCel | Hei ght (
t _icon/x_colum:x_row

)
=> f _hei ght/nil

Description

Takes an icon or a cell location as argument and returns the height of its corresponding
master in user units.

Prerequisites

Call this function only within the scPl ane function or in the procedure field of a template
plane.

Arguments
t_icon Single-character cell icon.
X_colum:Xx_row Cell location.

Value Returned

f _hei ght Height of the corresponding master in user units.
ni |l Indicates an error condition.
Example

scPlane( geGetEditCell View( ) "myPl ane"
hei ght =scCel | Hei ght ( "b"))

For the array below, scCel | Hei ght returns 30, the height of cell b, which it assigns to the
hei ght variable.

< 20>

A

30 b b a
\/

a b a
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scCellsPerColumn

scCel | sPer Col unm(
X_col um

)

=> x_cells-in-the-colum/nil

Description

Finds the number of cells in a specified column of an array.

Prerequisites

Call this function only within the scPl ane function or in the procedure field of a template

plane.

Arguments

x_col um Index of the column to check. If you are searching a row-biased
array, 0 is the only valid value for this argument.
scCel | sPer Col um (0) returns the number of rows in the
array.

Value Returned

x_cells-in-the-colum
Number of cells in the specified column.

nil Indicates an error condition.

Example

scPl ane( geCGetEditCell Viewm( ) "nyPl ane"
cel I s=scCel | sPer Col um(1))
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For the array below, scCel | sPer Col umm counts the number of cells in column 1 and returns
a value of 2, which it assigns to the cel | s variable.

a
c c
b
y
a
c c
b a
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scCellsPerRow

scCel | sPer Row(
X_row

)

=> x_cells-in-the-row nil

Description

Finds the number of cells in a specified row of an array.

Prerequisites

Call this function only within the scPl ane function or in the procedure field of a template
plane.

Arguments
X_row Index of the row to check.
If you are searching a column-biased array, O is the only valid

value for this argument. scCel | sPer Row ( 0) returns the
number of columns in the array.

Value Returned
x_cells-in-the-row Number of cells in the specified row.
ni Indicates an error condition.

Example

scPl ane( geCGetEditCell View( ) "nyPl ane"
cel I s=scCel | sPer Row( 1))
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For the array below, scCel | sPer Rowcounts the number of cells in row 1 and returns a value
of 3, which it assigns to the cel | s variable.

a d X | ¥ Row 1
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scCellWidth

scCel | W dt h(
t _icon/x_colum: x_row

)
=> f_wi dth/nil
Description
Takes anicon or a cell location as argument and returns the width of its corresponding master
In user units.
Prerequisites

Call this function only within the scPl ane function or in the procedure field of a template
plane.

Arguments
t_icon Single-character cell icon.
X_colum:Xx_row Cell location.

Value Returned

f_width Width of the corresponding master in user units.
ni |l Indicates an error condition.
Example

scPl ane( geCet Edi I'1View
("

t Ce ) "nyPl ane"
wi dt h=scCel IWdth( " )

)

For the array below, scCel | W dt h returns 20, the width of cell b, which it assigns to the
wi dt h variable.

< 20>

N

30 b b a
v

a b a
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scChangeBias

scChangeBi as(
t _bias

)

=> t/nil

Description

Alters the bias of an array. Call this function only within the scPl ane function or in the
procedure field of a template plane. scChangeBi as fails if the array does not meet the
criteria for the intended bias. This function makes a change only within the database. It does
not make any visible change to the array.

Prerequisites

Before you can replace a cell with another of a different width, you must explicitly change the
array bias to r ow. You cannot change the bias directly from row-biased to column-biased, or
from column-biased to row-biased, in the same function call. You must change the bias to
unbiased as an intermediate step. If the array block meets the criteria for an unbiased array
after returning from the scPl ane function, it becomes an unbiased array even if you changed
its bias using this function call.

Arguments

t _bias New bias for the array.
Valid Values: r ow, col umm, and unbi ased.

Value Returned

t The function completed successfully.
ni | Indicates an error condition.
Example

scPlane( geGetEditCellView ) "nyPl ane”
scChangeBi as("row"'))

scChangeBi as changes the bias of the nyPl ane array to r ow.
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scChangecCell

scChangeCel | (
X_colum: x_row
t_icon
[t_orientation]

)

=> x_colum: x_row/ nil

Description
Changes the master represented in an individual cell.

The change depends on the array type as follows:

Unbiased The new master must be exactly the same height and width as the
previous one (after copying the orientation) so that the row and column
structure of the array is unaffected by the change.

Row-biased The new master must be the same height but does not need to be the
same width as the previous one.

Column-biased The new master must be the same width but does not need to be the
same height as the previous one.

You can also replace an existing cell with an empty cell. The empty cell assumes the size of
the cell it replaces.

Prerequisites

Call this function only within the scPl ane function or in the procedure field of a template
plane.

Arguments
X_col um:x_row Location of an individual cell.
t_icon Icon representing the master cell with which you want to replace

the existing cell at the specified array location. Use the
Enpt yl con global symbol for this argument to replace an
existing cell with an empty cell.
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t _orientation Orientation for the new master.
Valid Values: 0, 90, 180, 270, si deways, si deways&90,
upsi deDown, si deways&270, RO, R90, R180, R270, My,
MYR90, MX, and MXR90.

Value Returned

X_col um:x_row Location of the changed cell.
ni | Indicates an error condition.
Example

scPl ane( geCetEditCell Viewm( ) "nyPl ane"
scChangeCel | (1:1 "c" "90"))

scChangeCel | changes cell b at location 1:1 to the new master, represented by icon c,
rotates the new cell 90 degrees before placing it, and returns 1: 1, the location of the changed
cell.

Before After
RO R90
/ \,
r’'d N
b b a b C a
a b a a b a
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scChangelcon

scChangel con(
t _from con
t_tolcon

)

=>1t _icon/nil

Description

Changes the icon that represents a specified master cell. scChangel con changes all the
cells in the array with the specified old icon to the new icon.

Prerequisites

Call this function only within the scPl ane function or in the procedure field of a template
plane.

Arguments
t _from con Old icon value.
t _tolcon New icon value.

Value Returned

t _icon New icon value.
nil Indicates an error condition.
Example

scPlane( geGetEditCell View( ) "myPl ane"
scChangel con( "g" "h"))
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scChangel con changes all of the g icons in the array to h icons.

d d
g h
e e
c c
d f d f
a a a a
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scChangeMaster

scChangeMast er (
t_icon
t _master-name

)

=>t _master-nanme/nil

Description

Changes an existing icon to a new master. The cells with the specified icon in the array block
change to the new master. The icon itself does not change.

Prerequisites

Call this function only within the scPl ane function or in the procedure field of a template
plane. The new master must be the same size as the old master.

Arguments
t_icon Existing icon value.
t _master-nane Name of the new master in the form "cel | _name

vi ew_nane."

Value Returned

t _master-nanme Name of the new master.
ni Indicates an error condition.
Example

scPl ane( geCGetEditCell Viewm( ) "nyPl ane"
scChangeMaster( "a" "master2 |layout"))
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If the masters field in the template for the figure below is a: mast er 1 | ayout, then
scChangeMast er changes the master cell for icon a from nast er 1 | ayout to nast er 2

| ayout . The icon does not change.

Before
a =
b b a masterl layout
After
a b a
a = master2 layout
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scChangeOrient

scChangeQOri ent (
X_colum: x_row
t _orientation

)

=> x_colum: x_row nil

Description

Changes the orientation of an individual cell. The dimensions of the transformed cell must be
such that it fits correctly into the grid of the array.

Prerequisites

Call this function only within the scPl ane function or in the procedure field of a template
plane.

Arguments
X_col um: x_row Location of an individual cell.
t _orientation Orientation for the new master.

Valid Values: 0, 90, 180, 270, si deways, si deways&90,
upsi deDown, si deways&270, RO, R90, R180, R270, My,
MYR90, MX, and MXR90.

Value Returned

X_colum: x_row Location of the individual cell.
ni | Indicates an error condition.
Example

scPl ane( geCet Edit Cel | Vi ewm(
0"

) "nyPl ane"
scChangeOrient (0:1 " )

)
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scChangeOri ent changes the orientation of the cell at location 0:1 to the identity transform.

Before
~ZIN AN
S INTZINT /IS
~ N AN
/INT/IN /1N
N 2NN
SN NN

After <IN AN
ZNPZENPER
~ N AN
s INTZINT /N
VN N
NN N
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scCompileArray

scConpi | eArray(
d_layout Cel | Vi ew
d_tenpl ateCel | Vi ew
[t_personalityFile]
[t _parameterVal ue]
[t_procedureFil e]
=> t/ni

Description

Compiles an array.

Arguments

d_I ayout Cel | Vi ew Database identification number of the cellview in which to place
the compiled array.

d_tenpl at eCel | Vi ew Database identification number of the cellview that will be used
as a template.

t _personalityFil e Name of the file containing the personality matrix.

t _paramet er Val ue List of parameters in the form
((par am val ue) (par am val ue)...)

t _procedureFile Name of the procedure file to use.

Value Returned

t The function executed successfully.
ni Indicates an error condition.
Example

scConpi |l eArray( myLayout nyTenpl ate "nyPersonalityFile"
"((rows \"2\") (cols \"5\"))" "myProcedureFile")

Places the compiled array in the myLayout cellview. nyTenpl at e is the template cellview.
nmyPer sonal i t yFi | e contains the personality matrix. The list of parameters indicates two
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rows and five columns. Quotation marks inside strings are preceded by a backslash.
nmyPr ocedur eFi | e is the name of the procedure file.
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scDeleteCell

scDel et eCel | (
X_colum: x_row

)

=> t/nil

Description
Deletes a cell.

Restrictions apply to array type as follows:

Row-biased You can delete cells only to the right or left of existing cells in row-
biased arrays. Existing cells in a row move to the left to fill in gaps left
by the deleted cell.

Column-biased You can delete cells only above or below existing cells. Existing cells in
a column move down to fill in gaps left by the deleted cell.

Unbiased You cannot delete individual cells.

Deleting individual cells in row- or column-biased arrays might leave the array with ragged
right or top edges. When this happens, scDel et eCel | automatically adds or adjusts
padding cells to keep the array boundary rectangular. Arrays are always left- and bottom-
justified.

Prerequisites

Call this function only within the scPl ane function or in the procedure field of a template
plane.

Arguments

X_colum: x_row Location of cell to be deleted.

Value Returned
t The function completed successfully.

ni | Indicates an error condition.
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Example
scPl ane( geCetEditCell View( ) "myPl ane”
scDeleteCell ( 1:1))

scDel et eCel | deletes cell d, located at 1: 1. Cell f moves down to fill the gap left by the
deleted cell. scDel et eCel | automatically inserts a pad cell to keep the boundary
rectangular.

Before After
¢ f h ¢ h
b d b
f
a g a g
0 1 2
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scDeleteColumn

scDel et eCol umm(
X_col um

)

=>t/nil

Description

Deletes a column in a column-biased array. The existing columns in the array move to the left
to fill the gap.

Prerequisites
Call this function only within the scPl ane function or in the procedure field of a template

plane.

Arguments

X_col um Number of the column to delete.

Value Returned

t The function completed successfully.
ni Indicates an error condition.
Example

scPl ane( geCGetEditCellView( ) "nyPl ane"
scDel et eCol um( 1))
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scDel et eCol unn deletes column 1. Columns 2 and 3 move to the left to fill the gap left by
the previous column 1.

Before After
f
c c € C e
h h
b b d b d
a a o] a g
0 1 2 3
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scDeletePlane

scDel et ePl ane(
d _cell View
t _pl aneNane
=>t/nil

Description

Deletes a plane in an open cellview using the name you give.

Arguments
d cellView Object identifier of the cellview that contains the plane to delete.
t _pl aneName Name of the plane.

Value Returned

t The function executed successfully.
ni Indicates an error condition.
Example

scDel et ePl ane( geGetEditCellViewm( ) "nypl ane")

Deletes the plane named nypl ane from the cellview being edited in the current window.
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scDeleteRow

scDel et eRow(
X_row

)

=>t/nil

Description

Deletes a row in a row-biased array. The existing rows in the array move down to fill the gap.
Prerequisites

Call this function only within the scPl ane function or in the procedure field of a template

plane.

Arguments

X_row Number of the row to delete.

Value Returned

t The function completed successfully.
ni | Indicates an error condition.
Example

scPlane( geGetEditCell View( ) "mnyPl ane"
scDel et eRow( 1))

scDel et eRowdeletes row 1. Row 2 moves down to fill the gap left by the previous row 1.

Before After
2 a ‘ b ‘c c‘
1 d e g
1 a ‘ b ‘c‘c
AL f h AL f h
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scDrawPlane

scDr awPl ane(
d _cell View
t _pl aneNane
| _bbox
=> d_nosaicld/nil

Description

Creates a plane in an open cellview using the name and dimensions you give.

Arguments

d cellView Object identifier of the cellview on which to draw the plane.
t _pl aneName Name of the plane.

| _bbox Bounding box coordinates of the new plane.

Value Returned

d nmosaicld Object identifier for the newly created plane.
ni Indicates an error condition.
Example

scDrawPl ane( geGetEditCell View ) "addressDecode"
list(0:0 20:100))

Creates a new plane called addr essDecode in the cellview being edited in the current
window.
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scGetPlanePoint

scCet Pl anePoi nt (
d _cell View
[t_prompt/f_xcoord:f_ycoord]

)

=> (t _pl ane-name x_colum: x_row)/nil

Description

Facilitates high-level interactive access to array elements using a coordinate pair to identify a
plane. You can supply the coordinate as an argument in the function call or you can prompt
the end user to specify the coordinate by pointing with the cursor and clicking the mouse
button. You can execute this function independently of the scPl ane function.

Arguments
d_cell View Cellview containing the array structure you want to manipulate.
t _pronpt Prompts the end user to point interactively to an array element,

using the mouse and cursor.

f _xcoord:f_ycoord An(X:Y)coordinate pair that identifies the plane and the location
of the element in the plane that you specify.

Value Returned

t _pl ane-name Plane identified interactively by the end user or the coordinate
point you specified directly.

X_colum: x_row Column and row location corresponding to the specified point.
ni | Indicates an error condition.
Example

scGet Pl anePoi nt ( geCGetEditCellViewm{( ) "Please point to an array elenment."))

scCet Pl anePoi nt returns the name of the plane that the user pointed to interactively and
the column and row location of the point.
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sclcon

scl con(
X_colum: x_row/t_naster-name

)

=>1t _icon/ni

Description

Returns the icon attribute of an array cell at a given location or of the named master cell.

Prerequisites

Call this function only within the scPl ane function or in the procedure field of a template
plane.

Arguments
X_colum: x_row Location of an array cell.
t _master-nanme Two-word string, such as mast er 1 | ayout, identifying the

cellname and view name of a master cell for which you want an
icon attribute.

Value Returned

t_icon Icon representing the specified master as the master at the
specified location.

ni | Indicates an error condition.

Example
scPlane( geGetEditCellView ) "nyPlane" icon=sclcon( 1:1))
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For the array below, scl con finds location 1:1 and returns d, the icon attribute of the cell at
that location, and assigns that value to the i con variable.

Location 1:1
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scMaster

scMast er (
t _icon/x_colum:x_row

)

=>t _master-nanme/nil

Description

Finds the master of an icon or of a cell at a given location. A global list named masterList
contains the icon and master pairs used in the array block and array plane.
Prerequisites

Call this function only within the scPl ane function or in the procedure field of a template
plane.

Arguments
t_icon Icon for a master within a given array block.
X_colum: x_row Location of a master within a given array block.

Value Returned

t _master-name String containing the master cell and view names, separated by
spaces.

ni Indicates an error condition.

Examples

Assume the masters field in the template for the figure below is a: master 1 | ayout ;
b: master2 | ayout.
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Example 1
scPl ane( geGetEditCellViewm( ) "nyPl ane" scMaster( "a"))

scMast er returns masterl | ayout.

Example 2
scPl ane( geCGetEditCellViewm( ) "nyPlane" scMaster( 1:0))

scMast er returns master2 | ayout.
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scOrient

scOrient(
X_colum: x_row

)

=>t_orientation/nil

Description

Returns the orientation attribute of an array cell at a given location. The orientation pattern
field defines and assigns the orientation to each cell of the array.

Prerequisites
Call this function only within the scPl ane function or in the procedure field of a template

plane.

Arguments

X_col um: x_row Location of an array cell.

Value Returned

t _orientation Returns one of the following values: RO, R90, R180, R270, My,
MYR9OO0, MX, and MXR90.

ni | Indicates an error condition.

Example

scPl ane(geGetEditCel | View( ) "mnyPl ane”
orient=scOrient( 1:1))

July 2002 576 Product Version 5.0



Custom Layout SKILL Functions Reference
Structure Compiler Functions

scOri ent finds location 1:1 and returns the ori ent at i on attribute of the cell at that

location, 180, and assigns the value to the or i ent variable.

MX

R180

RO

R90
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ANVE NNVARNA

NN I\ 7N

NIZ N[/ IN\|/

NI INZ N/
S IN NN

SN NN

Location 1:1

577

Product Version 5.0



Custom Layout SKILL Functions Reference
Structure Compiler Functions

scPlane

scPl ane(
d _cell View
t _pl ane- nanme)
["9g_SKILL-func
"g_SKI LL-func...]
)

=> d_nosaicld/nil

Description

Calls functions directly from SKILL, rather than through the Structure Compiler.

Arguments

d _cell View Cellview containing the array structure you want to manipulate.

t _plane-name Name of the plane to which the functions specified as the
subsequent arguments are applied. If the plane name you
specify does not exist, scPl ane prints an error message and
does not evaluate the functions inside the parentheses.

"g_SKI LL-func Any SKILL function.

Value Returned

d nmosaicld The nosai cl d of the plane.
ni Indicates an error condition.
Example

scPl ane( geGetEditCell View( ) "ranCore",
scChangeBi as("row') scAddRow(1 "above" 30))

Adds a new row of cells to an array block named r antCor e.
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scPromotePin

scPr onot ePi n(
X_colum: x_row
t _term nal _name
d_pinlD

)
=> d_pinl D/ nil

Description

Promotes a pin on cells within array blocks to the outer level. If a terminal with the name you
specify already exists, scPr onot ePi n adds the new pin to this terminal. If no terminal with
this name exists, scPr onot ePi n creates the terminal, then creates a new pin in the top-level
cellview which it associates with this terminal. scPr onot ePi n creates the new pin on top of
the pin identified by d_pi nl d in the specified array location.

Note: This function can promote a pin that cannot be promoted according to the syntax of
the pins field in the array structure template. However, scPr onot ePi n neither copies nor
creates an accessDi rect i on property on the new pin.

Prerequisites

Call this function only within the scPl ane function or in the procedure field of a template
plane.

Arguments

X_colum: x_row Location of the cell in the array block whose terminal is to be
promoted.

t _term nal _nanme Terminal name with which to associate the pin on the top-level
cellview.

d_pinlD Pin identifier referring to a pin on the master cellview that is

present in that array location. scPr onot ePi n verifies that the
correct master is in the specified array location.

Value Returned

d pinlD Pointer to the newly created pin on the top-level cellview.
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nil Indicates an error condition.

Example

scPl ane( geCGetEditCell Viewm( ) "nyPl ane"
newpi n=scPronot ePin( 1:1 i nput A masterPinld)

scPr onot ePi n promotes the mast er Pi nl d pin in the master of the cell located at 1:1 so
the pin is visible in cellview A. i nput Ais the name of the terminal on which the pin should be
attached in cellview A. scPr onot ePi n returnsthe d_pi nl D of the newly created pin on the
top-level cellview A and assigns that value to the newpi n variable.

After: masterPinld created in cellview A.

Before
Cellview A Cellview B Cellview A
Cell Master for cell with icon d

f f

c c
h > h

b d B <« masterPinld pin b | dm- masterPinid pin
a g a g
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scResizePlane

scResi zePl ane(
d _cell View
t _pl aneNane
| _bbox
)

=> d_nosaicld/nil

Description

Resizes a plane in an open cellview using the name and dimensions you give.

Arguments
d cellView
t _pl aneName

| bbox

Value Returned
d nosaicld

ni |

Example

Object identifier of the cellview on which to resize the plane.
Name of the plane.

Bounding box coordinates of the resized plane.

Object identifier for the resized plane.

Indicates an error condition.

scResi zePl ane( geCetEditCell View( ) "addressDecode"

list(0:0 20:100))

Resizes the addr essDecode plane in the cellview being edited in the current window.
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scStretchEmptyCell

scStretchEmptyCel | (
X_colum: x_row
[ n_di mensi on]

)
=> f_width: f_hei ght/nil

Description

Changes or inquires about the dimensions of an empty cell in an array. A special

scEnpt yl con symbol refers to empty cells in an array for which no corresponding master
exists. Empty cells can be any size. The function alters the width of the cell in a row-biased
array and the height of the cell in a column-biased array. You cannot change the size of an
individual cell in an unbiased array.

Prerequisites

Call this function only within the scPl ane function or in the procedure field of a template
plane.

Arguments
X_col um: x_row Location of an empty cell in an array.
n_di mensi on A number (integer or real) that represents the new width or

height to which the specified cell should be stretched (or shrunk).
Omit this argument if you only want to inquire about the
dimension of an empty cell.

Value Returned

f_width:f_height A two-element list defining the dimensions of the cell.
ni | Indicates an error condition.
Example 1

scPlane( geGetEditCellView( ) "myPl ane"
di mensi ons=scStretchEnptyCel | (1: 1))
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For the column-biased array in the figure below, scSt r et chEnpt yCel | queries the empty
cell at location 1:1 and returns ( 20. 0 30. 0), the cell dimensions, and assigns the value to

the di nensi ons variable.

Example 2
scPl ane( geGetEditCellView )

"nyPl ane"

di mensi ons=scStretchEnptyCel | (1:1 30))

For the column-based array below, scSt r et chEnpt yCel | stretches the height of the empty
cell atlocation 1:1 to 30 and returns ( 30. 0 30. 0) , the new dimension of the empty cell, and
assigns the value to the di nmensi ons variable. The function automatically fills the array with
padding cells to keep its boundary rectangular.

Before
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scSwapCells

scSwapCel | s(
Xx_columl: x_rowl
X_colum2: x_row2
[t _orientationl [t_orientation2]]

)

=>t/nil

Description

Swaps the position of two cells. After the transformation by the specified orientation, the two
cells must have the same height and width in an unbiased array, the same height in a row-
biased array, and the same width in a column-biased array.

Prerequisites

Call this function only within the scPl ane function or in the procedure field of a template
plane.

Arguments

Xx_columl: x_rowl Location of first cell to be swapped.

X_colum2: x_row2 Location of second cell to be swapped with first cell.

t_orientationl Orientation of first cell after the swap.
Valid Values: 0, 90, 180, 270, si deways, si deways&90,
upsi deDown, si deways&270, RO, R90, R180, R270, My,
MYR90, MX, and MXR90.

t _orientation2 Orientation of second cell after the swap. If you want to specify

an orientation for the second cell, you must also specify the
orientation for the first cell. Valid values are the same as above.

Value Returned
t The function executed successfully.

nil Indicates an error condition.
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Example

scPl ane( geCetEditCell View )
scSwapCel I s(1:1 0:2))

"nyPl ane”

scSwapCel | s swaps the cell located at 1:1 with the cell located at 0:2 with no change in the
orientation of either cell.

Bef or e Af t er
a a b a a
LN
a a a \a a
a a a b a

July 2002

585

Product Version 5.0



Custom Layout SKILL Functions Reference
Structure Compiler Functions

scSwapColumns

scSwapCol umms(
Xx_colum1l
X_colum2

)
=> t/nil
Description

Swaps entire columns. You cannot use scSwapCol umms with row-biased arrays because
they do not have real columns. The columns being interchanged do not need to be the same
height.

Prerequisites

Call this function only within the scPl ane function or in the procedure field of a template
plane.

Arguments
X_columl First column to be swapped.
X_col um?2 Second column to be swapped with the first column.

Value Returned

t The function executed successfully.
ni Indicates an error condition.
Example

scPl ane(geGetEditCel | View( ) "nyPlane" scSwapCol ums(0 3))
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For the array below, scSwapCol uimms swaps column 0 with column 3.

Before After
d d
g g
e e
f c ¢ f
d d
b g b g
a a
0 1 2 3 3 1 2 0
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scSwapRows

scSwapRows (
X_rowl
X_row2
)

=>t/nil

Description

Swaps entire rows. You cannot use scSwapRows with column-biased arrays because they
do not have real rows. The rows being interchanged do not need to be the same width.

Prerequisites

Call this function only within the scPl ane function or in the procedure field of a template
plane.

Arguments
X_rowl First row to be swapped.
X_row2 Second row to be swapped with the first row.

Value Returned

t The function ran successfully.
ni | Indicates an error condition.
Example

scPl ane( geCetEditCell Viewm( ) "myPl ane" scSwapRows(0 2))
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For the array below, sc SwapRows swaps row 0 with row 2.

Before After
2 a b
c ¢ i f h
1 d e g
d e g
i h
0 f a b c| c
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scUnusedlicon

scUnusedl con(

)

=>1t _icon/nil

Description

Returns a unique value that you can use as an icon when adding a new master to the list of
masters in an array block. Refer to the scAddMast er function.

Prerequisites

Call this function only within the scPl ane function or in the procedure field of a template
plane.

Arguments

None.

Value Returned

t_icon Value guaranteed not to be currently in use for any other master
in the array block.

nil Indicates an error condition.

Example

scPl ane( geCGetEditCell View( ) "nyPl ane"
scAddMaster( "masterl | ayout"” scUnusedlcon( ))

scUnusedl con returns an icon value not currently used in the array block.
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Placement and Routing Translation
Functions

This chapter provides syntax, descriptions, and examples for the Cadence® SKILL language
functions associated with the Export to Router and Import from Router commands and
interprocess communication between the Cadence Design Framework Il product, the
Virtuoso custom placer, and the Virtuoso custom router.

Introduction on page 592

Translator User Interface Functions on page 592

iccDisplayExportForm on page 593

iccDisplaylmportForm on page 594

iccExportCellview on page 595

icclmportCellview on page 598
iccNewRules on page 600

iccOpenCurrentCellviewRules on page 601

iccOpenRules on page 602

iccStartICC on page 603

Interprocess Communication Functions on page 604

icclsConnected on page 605

iccSendCommand on page 606

iccSendSkillCommand on page 607
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Introduction

This chapter provides syntax, descriptions, and examples for the Cadence® SKILL language
functions associated with

m  The Export to Router and Import from Router commands (for the placement and routing
translator) in the Virtuoso layout tools

m  Interprocess communication between the Cadence Design Framework Il product, the
Virtuoso custom placer, and the Virtuoso custom router

Only the functions documented in this chapter are supported for public use in MPS
communication between the Cadence Design Framework Il product, the Virtuoso custom
placer, and the Virtuoso custom router.

For more information about the placement and routing translator, see the Virtuoso Custom

Placement and Routing Preparation Guide.

Translator User Interface Functions

These functions are provided so that you can define bindkeys that correspond to the
placement and routing translator commands in the Command Interpreter Window and layout
window menus. These functions are designed for use with bindkeys and are not
recommended for use as a general layout-to-placement-and-routing translator programmer
interface.
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iccDisplayExportForm

i ccDi spl ayExport Form([d_cel | view_id])
=> t/nil

Description

Displays the Export to Router form.

Arguments

If the Export to Router form is not already displayed, the export layout cellview will be set to
cel | vi ew_i d, if given, or the cellview in the current layout window. If the Export to Router
form is already displayed, the export layout cellview is not changed and cel | vi ew_i d is
ignored.

Value Returned

t In all cases.

ni The export form was already displayed. Otherwise returns tif the
export form is displayed.
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iccDisplaylmportForm

i ccDi splayl nport Form([d_cel | view_id])
=> t/nil

Description

Displays the Import from Router form.

Arguments

If the Import from Router form is not already displayed, the import layout cellview will be set
tocel | vi ew_i d, if given, or the cellview in the current layout window. If the Import from
Router form is already displayed, the import layout cellview is not changed and

cel | vi ew_i d isignored.

Value Returned
t The form was successfully displayed.

ni The form was already displayed.
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iccExportCellview

i ccExport Cel | vi ew

[ ?I ayout LCV list(t_library t_cell t_view]
[ ?I ayout Ar ea | _boundi ngBox]
[ ?net i st Source
list(nil 'layoutCellview 'value list(t_library
t_cell t_view))
| list(nil "schematicCellview 'value list(t_Ilibrary
t_cell t_view))
| list(nil "netlistFile '"value t_path)]
[?alternateViews list(t_viewl t_view2 ...)]

[ ?background t|nil]
[ ?exportDirectory t_pat h]
[?rulesFile t _path]
[ ?conduct or Depth x_conDept h]
[ ?keepout Dept h X_keepout Dept h]
[ ?pi nConnecti on "must _join | "strong | 'weak]
[ ?opti onLi st list(['full Connectivity]
[' cut ToEdge]
["interLayer]

{"increnmental Update | 'nol ncrenental Update})]
[?start] CC t]nil]
[ ?iccOptions t _options]
[ 7donecCal | back s_functi onName]
)
=>t/ nil
Description

Exports the specified cellview of type maskLayout to the router.

For details about any argument, see “About the Export to Router Form” in the Virtuoso
Custom Placement and Routing Preparation Guide.

/ Important

This function does not check that the values you specify as arguments are valid for
the translator.

Arguments
?| ayout LCV The library, cell, and view to export.
?l ayout Ar ea Coordinates of a bounding box that defines the area to export.

The default is ni | , and you export the entire cellview.
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?net | i st Sour ce The file or cellview from which to extract the netlist. You can
specify the same layout cellview that you are exporting, a
schematic cellview, or a netlist file. The default source is the
layout cellview you are exporting.

?al ter nat eVi ews Alternate view names to select for translation. By default, the
translator does not select alternate views.

?backgr ound Controls whether to export in the foreground or background
mode. The default ist and export is in background mode.

?exportDirectory The directory where the translator writes the output files. The
default is the directory where you started the Design Framework
Il product.

?rul esFile The rules file to control translation. By default, the translator uses

the rules in the technology file for the layout cellview.

?conduct or Dept h The depth to which conductor shapes are calculated and
translated. Valid values are integers from 0 to 32. The default is
32.

?keepout Dept h The depth to which keepout shapes are calculated and

translated. Valid values are integers from 0 to 32. The value must
be greater than the value you set for ?conduct or Dept h. The

default is 32.
?pi nConnecti on The default pin connection type. The default is st r ong.
?opti onLi st A list of command line options to pass to the translator. The

options i ncr enent al Updat e and nol ncr enent al Updat e
are mutually exclusive. If you specify both,
i ncr ement al Updat e is used. The defaultis ni | .

?start!| CC Setto t to start the router after a successful translation. If
translation is unsuccessful, or you specify ni | , the router | does
not start. The defaultis ni | .

?i ccOpti ons A list of command line options for the router. These options are

appended to the router command string. The defaultis ni | , and
the translator does not pass any extra options to the router.
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?donecCal | back

Value Returned

nil

July 2002

The symbolic name of a function to be called after translation
completes, even if translation fails. The function has the form

myFunction(export Obj ect export St atus)

export Obj ect is the internal export data structure (contents
currently undefined). expor t St at us is the status returned by
the translator. A O status indicates that the translation was
successful. Any other value indicates a failure.

The default is ni | for no function.

Export in foreground mode was successful, or export in
background mode was successfully started.

The operation failed.
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iccimportCellview
i ccl nport Cel | vi ew

?l ayout LCV list(t_libraryName t_cell Nanme t_vi ewNane)
?iccFile t_ file | list(t_file '"session)

[ ?sect i onLi st list([' placenent] ['routes] ['boundary])]

[ ?opti onLi st list([' segnentedPath] ['usePinPurpose])]

[ ?backgr ound t]nil]

[ 7donecCal | back s_functi onName]

)
=>t/nil
Description

Imports the specified router file into the specified cellview of type maskLayout, creating the
cellview if necessary.

For details about any argument, see “About the Import from Router Form” in the Virtuoso
Custom Placement and Routing Preparation Guide.

/ Important

This function does not check that the values you specify as arguments are valid for
the translator.

Arguments

?l ayout LCV The library, cell, and view to create or update.

Note: You cannot import into an open, writable cellview.

?iccFile The router output file to import, or a list containing both the file
name and type. In the current release, only session files may be
imported.

?secti onLi st The sections in the router file to import. The choices of sections

depend on the type of file you import. The defaultis ni | , and all
sections are translated.

?opti onLi st A list of one or more options to pass to the translator. The default
is ni | , and no extra options pass to the translator.

?backgr ound Controls whether to import in the foreground or background
mode. The default ist and export is in background mode.
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?donecCal | back

Value Returned

t

nil

July 2002

The symbolic name of a function to call after the import
completes (even if it fails). The function has the form

myFunction(g_i nport Object g _inportStatus)

g_i mport Obj ect is aninternal import data structure (whose
contents are undefined in Release 1.0). g_i nport St at us is
the status the translator returns. A status value of O indicates that

the translation was successful. Any other value indicates a
failure. The defaultis ni | , and no function is called.

Import in foreground mode was successful, or import in
background mode was successfully started.

The operation failed.
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iccNewRules

i ccNewRul es([tech_library_nane])
=> t/nil

Description

Displays the New Rules form. This command is equivalent to the New Rules command.

Arguments

tech_|ibrary name The technology library to be selected in the New Rules form.

Value Returned
t If you do not cancel the form.

ni | If you cancel the form.
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iccOpenCurrentCellviewRules

i ccOpenCurrent Cel | vi ewRul es()
=>t/nil
Description

Displays the Open Rules browser for the current cellview. This command is equivalent to the
Open Rules command.

If the current cellview technology contains placement and routing translation rules, this
technology file is selected in the browser by default. Otherwise, the browser prompts the user
to select a file.

Value Returned
t If you open a rules file with the browser.

ni | If you cancel the browser.
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iccOpenRules

i ccOpenRul es([l ocation path tech_library_nane])
=> t/nil
Description

Displays the Open Place and Route Rules file-library browser so that you can open a rules
file from a file or a library. This command is equivalent to the Open Rules command.

Arguments

| ocati on The location of the rules file can be either path or | i brary. If
| ocat i on is pat h, the file browser is displayed in the open file-
library browser. If | ocati onis| i brary, then the library
browser is displayed in the open file-library browser.

pat h The default path selected in the browser.

tech_library _name The default library selected in the browser.

Ifl ocation,path,ortech_Iibrary_ name is omitted or is set to ni | , the previous
| ocati on,path,ortech_Iibrary_name is selected.

Value Returned
t If you open a rules file with the browser.

ni | If you cancel the browser.
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iccStartICC

iccStart! CC([options])
=> t/nil

Description

Starts the router as separate process. This function is equivalent to the Start Router
command.

Arguments

options A string of router command line options. If opt i ons is given,
the router will be started with those options.

Value Returned
t The router started successfully or was already running.

ni | The router did not start.
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Interprocess Communication Functions

The functions in this section let you check the status of the connection between a Design
Framework Il cellview and the router and pass commands to the router.

You can connect Design Framework Il cellviews to router windows. Multiple cellviews can be
connected simultaneously. Once the cellview and router are connected, you can send
commands from the Design Framework Il product to the router.

For general information about the Design Framework 1l product and interprocess
communication, see the Interprocess Communication SKILL Functions Reference.
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icclsConnected

i ccl sConnected(d_cel |l view_I D)
=> t/nil

Description
Determines whether a cellview has an associated router process.

To launch the router and establish a connection, use the commands Route — Connect to
Router in the Virtuoso® window for the cellview.

Arguments

d cellview ID The ID of the cellview.

Value Returned
t The cellview is connected to an router window.

ni | No connection is open.
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iccSendCommand

i ccSendConmand(d_cel l view I D t_conmand)
=>1t retString
Description
Sends a command to the router command line interpreter.

The results are as if you had typed the command in the router command entry field.

Arguments

d cellview ID The ID of the cellview.

t _conmmand A string to pass to the router. Strings that are constants should
be quoted. Strings that are variables need not be quoted.

Example

This example displays the router design report in the report window.
i ccSendCommand(get Edit Cel | view() "report design")

Value Returned

t _ retString Whatever string the router returns after successfully executing a
task.
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iccSendSkillCommand

i ccSendSki | | Command(d_cellview | D t_command)
=>t_retString

Description

Sends a SKILL command to the router.

You can use only the core SKILL commands documented in the SKILL Language
Reference. Other, application-specific commands are not supported in the router.

Arguments
d cellview ID The ID of the cellview.
t _conmmand A SKILL command to pass to the router.

Value Returned

t_ retString Whatever string the router returns after successfully executing a
task.
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Virtuoso XL Functions

This section provides syntax and descriptions for the Cadence® SKILL functions associated

with the Virtuoso® XL Layout Editor (Virtuoso XL).

Introduction on page 612

IXxCmdOptions on page 613

IXxCmdShiftOptions on page 614

IXEditPartitioning on page 615

IxEditPinPlacement on page 616

IxEditPlacementStyle on page 617

IxGetLXInfo on page 618
IxHiAlign on page 619
IxHiChain on page 620

IxHiClone on page 621

IxHiConnectInstPin on page 622

IxHiCreatelnstFromSch on page 623

IxHiCreateMPP on page 624

IxHIEditComponentTypes on page 625

IxHiHidelncNets on page 626

IxHiLockSelected on page 627

IxHiMoveAutomatically on page 628
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IxHiPlcDisableCongestionDisplay on page 629

IxHiPIcEnableCongestionDisplay on page 630

IxHiProbe on page 631

IxHiRelnitDesign on page 632

IxHiSetCorrespondence on page 633

IxHiSetOptions on page 634

IxHiShowIncNets on page 635
IxHiStack on page 636

IxHiSwapComps on page 637

IxHiUnlockSelected on page 638

IxHiUpdateCellViewPair on page 639

IxHiUpdateComponentsAndNets on page 640

IxHiUpdateDeviceCorr on page 641

IxHiUpdateLayoutParameters on page 642

IxHiUpdateSchematicParameters on page 643

IxHiUpdateSwitchViews on page 644

IxHiVerifyDesign on page 645

IxHiVerifyStatus on page 646

IxPermPermutePins on page 647

IxPIcAppendPlaceSetupFieldValue on page 648

IxPlcGetPlaceSetupFieldValue on page 650

IxPIclsPlaceSetupFieldEnabled on page 651

IxPlcReplacePlaceSetupField on page 652

IxPlcSetPlaceSetupFieldEnableState on page 654
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IxPlcSetPlaceSetupFieldValue on page 656

IxProbeRemoveAll on page 658

IxToggleIncNets on page 659

IxXTpSaveTemplate on page 660

leWeAddVia on page 662

leWeCheckRoutes on page 663

leWeDisableAsManyAsFitMenultem on page 664

leWeDisableCopyRouteMirrorMenultem on page 665

leWeDisableViaPatternMenultem on page 666

leWeFinishRoute on page 667

leWeHiCheckRoutes on page 668

leWeHiCopyRoute on page 669

leWeHiCriticWire on page 670

leWeHiPull on page 671

leWeHiRouteOptions on page 672

leWePathWidthMenuCB on page 673

leWePickUpDroppedWires on page 674

leWeRefresh on page 675

leWeReports on page 676

leWeSetGatherBusWiresMenultemText on page 677

leWeSetlInteractiveCheckingText on page 678

leWeToggle on page 679
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Introduction

This section provides syntax, descriptions, and examples for the SKILL functions associated
with the Virtuoso XL.

These functions are provided so that you can define bindkeys that correspond to the Virtuoso
layout editor menu commands. These functions are designed for use with bindkeys and are
not recommended for use as a general Virtuoso XL programmer interface.

Only the Virtuoso XL functions documented in this chapter are supported for public use. All
other Virtuoso XL functions, regardless of their name or prefix, and undocumented aspects
of the functions described below, are private and are subject to change at any time.
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IXCmdOptions
I xCmdOpt i ons()

Description

Binds the right, middle, and left mouse buttons to commands. Entering this command in the
command interpreter window (CIW) has no effect.

Arguments

None.

Value Returned

None.
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IXCmdShiftOptions

| xCndShi ft Opti ons()
=> ni l

Description

Activates the bindkeys associated with Shi f t -click and Shi f t -right click during the
operation of enterFunction commands. Entering this command in the command interpreter

window (CIW) has no effect.

Arguments

None.

Value Returned

ni |

July 2002

The command executed successfully.
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IXEditPartitioning

| XxEdit Partitioning()
=>t/nil

Description

Opens the Partitioning form to let you define an area for confined components in the layout

cellview.

Arguments

None.

Value Returned
t

ni |

July 2002

The form displayed and was closed successfully.

There was a problem and a warning was given.
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IxEditPinPlacement

| XEdi t Pi nPl acenent (
[g_fromLayout GenFor nP]

)

=> t/nil

Description
Opens the Pin Placement form to let you view pin information and constrain pins to boundary
edges, order pins, fix pins, set pitch or to start the Pin Placer.

Arguments

g_fromLayout GenFor nP
Tells the function if the call came from the Layout Generation
form. This argument is obsolete; it is present for backward

compatibility.

Valid Values: t , ni |

Default: ni |
Value Returned
t The form displayed and was closed successfully.
ni There was a problem and a warning was given.
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IXEditPlacementStyle

| XEdi t Pl acenent Styl e()
=>t

Description

Opens the Placement Planning form for standard cell, mixed styles, or manual user defined,
in assisted or manual mode. These modes generate rows based on the parameters you enter

in the form.

Arguments

None.

Value Returned

July 2002

The form opened successfully.
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IxGetLXInfo

| xGet LXI nf of
{ t_srcView | t_dstView | t_workingWnld}
)

=> t/nil
Description

Returns the value of the specified LX internal variable. Only one argument may be used at a
time.

Arguments

t _srcView Source cellview ID.
Valid Values: cel | view I D, netlist view
Default: cel | vi ew I D

t _dstView Layout cellview ID.
Valid Values: cel | view I D

t _wor ki ngW nld Working cellview ID.

Valid Values: cel | view | D

Value Returned
t The cellview ID was returned.

ni | A user error caused a failure.
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IXHIAlign

| xHi Ali gn()
=>t

Description

Starts the Edit — Align command and opens the Alignment form.

Arguments

None.

Value Returned

t The Alignment form opened successfully.
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IxHiChain

| xHi Chai n(
[ w_wi ndowl d]

)

=> t/nil

Description

Opens the Transistor Chaining form to let you select transistors for chaining or list the
transistors available for chaining. Opens the form for the specified cellview; otherwise, uses
the current window.

Arguments
w_wi ndowl d Window ID of the window specified.

Valid Values: any cellview 1D
Default: the current window

Value Returned
t The chaining of transistors was successful.
ni The chaining of transistors was not completed.

Interactive Function
| xHi Chain( [w_wi ndowld] ) => t/nil

Enter this function with only the window ID argument; the system prompts you to point to the
child object and the parent object. If you do not specify w_wi ndowl d, the layout editor uses
the current window.
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IXHiClone
| xH d one(

[w_wi ndowl d]
=> t/nil

Description

Replicates a section of the layout that is associated with a section of the schematic so that
the layout replica can be placed at more than one location in the layout with each part
preserving the hierarchical structure of the design. You can clone devices, pins, and (if
selected from the layout window) interconnect structures such as wires and paths made of
shapes.

Arguments
w_wi ndowl d Window ID of the window specified.

Valid Values: any cellview 1D
Default: the current window

Value Returned
t The cloning of devices was successful.
ni | The cloning of devices was not completed.

Interactive Function

| xH O one( [w_wi ndowld] ) => t/nil

Enter this function with only the window ID argument; the system prompts you to point to the
child object and the parent object. If you do not specify w_wi ndowl d, the layout editor uses
the current window.
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IxHiConnectIinstPin

| xH Connect | nstPin()
=> ni l

Description

Starts the Connect Instance Pin command to let you add an instance pin to a net.

Arguments

None.

Value Returned

ni |

July 2002

The command was cancelled.
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IxHiCreatelnstFromSch

| xHi Creat el nst Fr onSch(
[w_wi ndowl d]

)
=> t/nil
Description

Starts the Pick From Schematic command to let you place some or all schematic elements
in the layout cellview. Opens the form for the specified cellview; otherwise, uses the current
window.

Arguments
w_wi ndowl d Window ID of the window specified.

Valid Values: any cellview 1D
Default: the current window

Value Returned
t The command started successfully.
ni The command was cancelled.

Interactive Function
| xHi Createl nstFrontSch( [w_wi ndowld] ) => t/nil

Enter this function with only the window ID argument; the system prompts you to point to the
child object and the parent object. If you do not specify w_wi ndowl d, the layout editor uses
the current window.
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IxHiCreateMPP

| xHi Cr eat eMPP(
[w_wi ndowl d]

)
=> ni l
Description

Starts the Create Multipart Path command to let you create multipart paths.
Starts the command for the specified cellview; otherwise, uses the current window.

Arguments

w_wi ndowl d Window ID of the window specified.
Valid Values: any cellview 1D
Default: the current window

Value Returned

ni | The command was cancelled.

Interactive Function
| xHi CreateMPP( [w_wi ndowld] ) => t/nil

Enter this function with only the window ID argument; the system prompts you to point to the
child object and the parent object. If you do not specify w_wi ndowl d, the layout editor uses
the current window.
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IXHIEditComponentTypes

| xHi Edi t Conponent Types(
[w_wi ndowl d]

)
=> t/nil
Description

Opens the Edit Component Types form to let you set the | xConponent Ty pe parameter. The
| xConponent Type parameter controls how components are assigned to rows and controls
the chaining and folding parameters. Opens the form for the specified cellview; otherwise,
uses the current window.

Arguments
w_wi ndowl d Window ID of the window specified.

Valid Values: any cellview ID
Default: the current window

Value Returned
t The form displayed and was closed successfully.
ni The form was cancelled.

Interactive Function
| xHi Edi t Conponent Types( [w_wi ndowld] ) => t/nil

Enter this function with only the window ID argument; the system prompts you to point to the
child object and the parent object. If you do not specify w_wi ndowl d, the layout editor uses
the current window.
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IxHiHidelncNets

| xHi Hi del ncNet s()
=> d_cellView d

Description

Starts the Hide Incomplete Nets command and removes the Show Incomplete Nets form if
it is present. Also prints a cellview ID in the CIW.

Arguments

None.

Value Returned

d cellViewd Database ID of the cellview in which the pin is created.
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IxHiLockSelected

| xH LockSel ect ed()
= t/nil
Description

Locks selected objects temporarily at the current location with the current orientation by
setting temporary fixed constraints. If the selected objects are constrained by other fixed
constraints, a message window asks you to approve overwriting those constraints. You can
view fixed constraints in the constraint editor and the Constraint Status Browser window.
When you save the design, a dialog box asks you if you want to convert the locked devices
into permanent fixed constraints.

Arguments

None.

Value Returned
t Fixed constraints were created successfully.

nil Fixed constraints were not created.
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IxHIMoveAutomatically

| xH MoveAut omati cal | y()
=>t

Description

Starts the Place From Schematic command. If a connectivity reference is not found, the
Define Connectivity Reference form is opened.

Arguments

None.

Value Returned

t The Place From Schematic command started successfully.
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IXHiPIcDisableCongestionDisplay

| xHi Pl cDi sabl eCongesti onbDi spl ay()
=> ni l

Description

Hides the congestion map generated by the Virtuoso custom placer.

Arguments

None.

Value Returned

ni The congestion map was hidden successfully or was cancelled.
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IXHiPIcEnableCongestionDisplay

| xHi Pl cEnabl eCongesti onDi spl ay()
=> t/nil

Description

Displays the congestion map generated by the Virtuoso custom placer.

Arguments

None.

Value Returned
t The congestion map displayed successfully.

ni | The congestion map failed to display.
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IxHiProbe

| xHi Probe()
=>t

Description

Starts the Probe command and opens the Probe Options form. This command lets you
select a design element (component, net, or pin) in the layout (or schematic) cellview to
highlight the corresponding element in the schematic (or layout) cellview.

Arguments

None.

Value Returned

t The Probe Options form was hidden successfully or was
cancelled.
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IXHIRelnitDesign

| xH Rel ni t Desi gn()
=>t

Description

Starts the Gen from Source command. This command places design elements from the
schematic cellview in an empty layout cellview or clears the layout cellview so you can restart.

Arguments

None.

Value Returned

July 2002
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IXHiSetCorrespondence

| xHi Set Corr espondence()
=> t/ni
Description

Opens the XL Create Device Correspondence form to allow you to match schematic devices
to layout devices and match layout devices to schematic devices. You can choose whether
you want to match devices in manual mode or computer-aided mode. In computer-aided
mode, the system creates potential matches, and you choose the matches you want. In
manual mode, the system creates a list of unmatched schematic devices and a list of
unmatched layout devises; you choose a schematic device and match it to a layout device
and visa versa. For both modes, the system changes the layout device name to match the
schematic device name.

Arguments

None.

Value Returned
t The form displayed and was closed successfully.

ni | The form was cancelled.
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IXHiSetOptions

| xHi Set Opti ons()
=> t/nil

Description

Opens the Layout XL Options form to allow you to set environment variables.

Arguments

None.

Value Returned

nil

July 2002

Environment variables were set successfully.

The Layout XL Options form was closed without changes to the

environment variables.
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IxHiShowIncNets

| xH Showl ncNet s()
=>t

Description

Starts the Show Incomplete Nets command and opens the Show Incomplete Nets form. It
also prints in the command interpreter window (CIW) the number of incomplete nets you had
when the command was initiated.

Arguments

None.

Value Returned

t The form was closed or was cancelled successfully.
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IxHiStack

I xHi St ack(
[w_wi ndowl d]

)

=> t/nil

Description

Opens the Set Transistor Folding form to let you divide a transistor or a transistor stack (an
abutted group of MOS transistors) into two or more fingers. If you did not preselect any
transistors, no transistor-specific information is shown in the form until you select at least one
transistor. If you preselected transistors to fold, the name of first transistor selected is shown
in the Transistor Name field.

Arguments
w_wi ndowl d Window ID of the window specified.

Valid Values: any cellview 1D
Default: the current window

Value Returned
t Transistor folding and or chaining was completed successfully.
ni | The form was cancelled.

Interactive Function
| xHi Stack( [w_wi ndowl d] ) => t/nil

Enter this function with only the window ID argument; the system prompts you to point to the
child object and the parent object. If you do not specify w_wi ndowl d, the layout editor uses
the current window.
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IXHISwapComps

| xHi SwapConps()
=>t

Description

Starts the Swap Components command to let you swap the location of two components in
the layout cellview. This command switches the locations of the components you select and
retains the orientation of the component associated with the position. Connections to the
components do not move. You will not be allowed to swap components that are part of a
satisfied constraint (unless the swap maintains the constraint).

Arguments

None.

Value Returned

t Two components were swapped successfully.
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IxHiUnlockSelected

| xHi Unl ockSel ect ed(
g_all

)

=> t/nil

Description

Removes the lock (temporary fixed constraints) set through | xH LockSel ect ed() , then
the components can be moved with the Move or Stretch commands. You can also remove
these temporary locks using the constraint editor.

Arguments

g_all

Value Returned

t

ni |

July 2002

This is an obsolete argument but it is kept for backward
compatibility.

Valid Values: t , ni |

Default: ni |

A lock set was removed from the selected components
successfully.

No components were selected to unlock.
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IXxHIUpdateCellViewPair

| xHi Updat eCel | Vi ewPai r (
)

=> ( {t_source t_lib t_cell t_view [t _topcell] | nil} )

Description

Starts the Update — Source command and opens the Define Connectivity Reference form.
You can choose one of three types of connectivity references: Schemati c, Net | i st, or
None.

Arguments

None.

Value Returned

t _source Connectivity was referenced to this source name, enclosed in
guotation marks.

t Iib The library name referenced to sour ce, enclosed in quotation
marks.

t _cell The cell name referenced in | i b, enclosed in quotation marks.

t_view The view name referenced by cel | , enclosed in quotation
marks.

t _topcell The netlist top cell name referenced to cel | .

ni | The form did not close successfully.

Example

| xH Updat eCel | Vi ewPai r ()
=> (" NETLI ST" "VXL_99" "and2_spice" "netlist" "MV")

Referenced NETLI ST to library VXL _99, cell and2_spi ce, view net | i st , top cell M V.
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IXxHIUpdateComponentsAndNets

| xHi Updat eConponent sAndNet s()
=>t

Description
Starts the Update — Components and Nets command to let you map devices in the

schematic cellview to one or more devices (including shapes) in the layout cellview.

Arguments

None.

Value Returned

t The command started successfully.
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IxHiUpdateDeviceCorr

| xHi Updat eDevi ceCorr ()
=>t

Description

Starts the Update — Device Correspondence command to let you update connectivity of
devices in the layout cellview from a schematic cellview.

Arguments

None.

Value Returned

July 2002

The command started successfully.
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IxHiUpdateLayoutParameters

| xHi Updat eLayout Par anet er s()
=>t

Description
Starts the Update — Layout Parameters command to let you implement parameter changes

in the schematic cellview that affect physical implementations in the layout cellview.

Arguments

None.

Value Returned

t The command started successfully.
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IXxHiUpdateSchematicParameters

| xHi Updat eSchemnat i cPar anet er s()
=>t

Description
Starts the Update — Schematic Parameters command to let you update the parameters of

devices in the schematic cellview to match those in the layout cellview.

Arguments

None.

Value Returned

t The command started successfully.
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IXHIUpdateSwitchViews

| xHi Updat eSwi t chVi ews()
=>t

Description

Starts the Connectivity — Change Instance View command to let you change the layout

cellview of a device or selected set of devices in a hierarchical design.

Arguments

None.

Value Returned

t The command started successfully.
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IxHiVerifyDesign

| xHi Veri fyDesign()
=> w_wi ndowl d

Description

Starts the Check — Against Source command. This command checks the schematic
cellview for changes made after the last time the layout cellview was changed. It also opens
the Info form and writes the differences into the form.

Arguments

None.

Value Returned

w_wi ndowl d The window ID in which the command ran successfully.
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IXxHiVerifyStatus

I xH VerifyStatus()
=> w_wi ndowl d

Description

Starts the Check — Shorts and Opens command. This command checks the schematic
cellview for open and shorted connections. It also opens the Info form and writes the number
of incomplete nets, shorts between nets, and invalid overlaps into the form.

Arguments

None.

Value Returned

w_wi ndowl d The window ID in which the command ran successfully.
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IxPermPermutePins

| xPer nPer nut ePi ns()
=>t

Description

Starts the Permute Pins command to let you exchange the connectivity or net connections
of the pins of a component. Pins to be permuted must belong to different nets and must first
be defined as permutable terminals using the permuteRule property for the device.

Arguments

None.

Value Returned

t The command started successfully.
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IXPIcAppendPlaceSetupFieldValue

| xPI cAppendPl aceSet upFi el dVal ue(
t _section
t_fieldName
g_val ue
[t _subsection]

)

=> t/nil

Description

Appends the specified value to the end of the value of the specified field in the placement
planning form.

Arguments

t _section Name of the placement setup section.
Valid Values: depends on style
Default: none

t _fieldName Name of the field or subsectionint _sect i on.
Valid Values: depends on style
Default: none

g_val ue Value to appendtot fi el dName.
Valid Values: depends on style
Default: ni |

t _subsection Name of the placement setup subsection.

Valid Values: depends on style
Default: none

Value Returned

t The field value was appended successfully.
ni | The field value append failed, no change.
Example

| xPI cAppendPl aceSet upFi el dVal ue("setup” "types" newlype)
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Appends newType to t ypes in set up.
| xPI cAppendPl aceSet upFi el dVal ue(" NMOS" "setup"” newlype "types")

Appends newType to t ypes in set up of NMOS.
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IXPlcGetPlaceSetupFieldValue

| xPl cGet Pl aceSet upFi el dVal ue(
t _section
t_fieldName
[t _subsection]

)

=> g_retVal ue/nil

Description

Returns the value of the specified field in a setup section in the placement planning form.

Arguments
t_section The unique name for the new handle. Enclose character strings
in quotation marks ().
Valid Values: depends on style
Default: none
t _fiel dName Name of the field or subsectionint _sect i on.
Valid Values: depends on style
Default: none
t _subsection Name of the placement setup subsection.

Valid Values: depends on style
Default: none

Value Returned

g_retVal ue The field value.
ni | One of the field values was wrong.
Example

| XxPl cGet Pl aceSet upFi el dVal ue("setup" "types")

Asks for the value of t ypes in set up.
| XxPl cGet Pl aceSet upFi el dval ue(" NMOS" "types" "setup")

Asks for the value of t ypes in set up of NMOS.
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IXxPlclsPlaceSetupFieldEnabled

| xPI cl sPI aceSet upFi el dEnabl ed(

t _section
t_fieldName
[t _subsection]

)

=> t/nil

Description

Checks whether the specified field in a placement setup section in the placement planning

form is enabled.

Arguments

t _section

t _fieldName

t _subsection

Value Returned
t

ni |

Example

Name of the placement setup section.
Valid Values: depends on style
Default: none

Name of the field or subsectionint _sect i on.

Valid Values: depends on style
Default: none

Name of the placement setup subsection.

Valid Values: depends on style
Default: none

The specified field was checked successfully.

One of the field values was wrong.

| xPI cl sPl aceSet upFi el dEnabl ed("setup" "types")

Asks for the enable status of t ypes in set up.
| xPl cl sPl aceSet upFi el dEnabl ed(" NMOS" "types" "setup")

Asks for the enable status of t ypes in set up of NMOS.
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IXPIcReplacePlaceSetupField

| xPI cRepl acePl aceSet upFi el d(
t _section
t_fieldName
g_newField
[t _subsection]

)

=> t/nil

Description

Deletes or replaces the specified field in a placement setup section in the placement planning
form.

Arguments
t_section Name of the placement setup section.
Valid Values: depends on style
Default: none
t _fiel dName Name of the field or subsectionint _sect i on.
Valid Values: depends on style
Default: none
g_newField New field.
Valid Values: depends on style
Default: none
t _subsection Name of the placement setup subsection.
Valid Values: depends on style
Default: ni |
Value Returned
t The specified field is deleted or replaced successfully.
ni | The specified field is not deleted or replaced, no change.

Example
| xPI cRepl acePl aceSet upFi el d("setup” "types" nil)
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Deletes t ypes in set up.
| xPI cRepl acePl aceSet upFi el d(" NMOS" "setup” newField "types")

Replaces t ypes in set up of NMOS wi t h newfi el d.
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IXPlcSetPlaceSetupFieldEnableState

| xPl cSet Pl aceSet upFi el dEnabl eSt at e(
t _section
t_fieldName
t _subsection
[b_newSt at e]

)

=> t/nil

Description

Changes the enable state of t _f i el dName in a placement setup section in the placement
planning form.

Arguments

t_section Name of the placement setup section.
Valid Values: depends on style
Default: none

t _fiel dName Name of the field or subsectionint _sect i on.
Valid Values: depends on style
Default: none

t _subsection Name of the placement setup subsection.
Valid Values: depends on style
Default: none

b_newSt at e New enable state.

Valid Values: t , ni |
Default: none

Value Returned

t The change of enable state to the specified field was successful.
ni | The change of enable state to the specified field failed, no
change.
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Example
| xPl cSet Pl aceSet upFi el dEnabl eSt at e("setup” "types" nil)

Disables t ypes in set up.
| xPl cSet Pl aceSet upFi el dEnabl eSt at e("NMOS" "setup” t "types")

Enablest ypes insetup of NMOS with t.
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IXPlcSetPlaceSetupFieldValue

| xPl cSet Pl aceSet upFi el dVal ue(
t _section
t_fieldName
g_val ue
[t _subsection]

)

=> g_retVal ue/ni

Description

Appends the value oft _fi el dNane in a placement setup section in the placement
planning form.

Arguments

t_section Name of the placement setup section.
Valid Values: depends on style
Default: none

t _fieldName Name of the field or subsectionint _sect i on.
Valid Values: depends on style
Default: none

g_val ue New field value.
Valid Values: depends on style
Default: ni |

t _subsection Name of the placement setup subsection.

Valid Values: depends on style
Default: none

Value Returned

g_retVal ue The new field value, appended successfully.
ni | The new field value append failed, no change.
Example

| xPl cSet Pl aceSet upFi el dval ue("setup" "types" nil)
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Sets t ypes in set up.
| xPl cSet Pl aceSet upFi el dVal ue("NMOS" "setup" newField "types")

Replaces t ypes in set up of NMOS wi t h newFi el d.
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IxProbeRemoveAll

| xPr obeRenoveAl | ()
=>t

Description

Removes all probes from the layout cellview.

Arguments

None.

Value Returned

t All probes were removed successfully.
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IXTogglelncNets

| xToggl el ncNet s()
=>t

Description

If the Show Incomplete Nets command is on, this command turns it off. If the Show
Incomplete Nets command is off, this command turns it on and opens the Show Incomplete

Nets form.

Arguments

None.

Value Returned

t

July 2002

The command was toggled successfully.
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IXTpSaveTemplate

| xTpSaveTenpl at e()
=> nil

Description

Opens the Template Save form.

Arguments

None.

Value Returned

ni The Template Save form was closed successfully.
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Wire Editing Functions

This section provides syntax and descriptions for the Cadence® SKILL functions associated
with the wire editing capabilities of Virtuoso XL.
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leWeAddVia

| eWeAddVi a(
)

=> t/nil

Description

Adds a via and changes the current routing layer while in the Create — Path command. If
the current routing layer has more than one layer available for selection, the Add Via form is
opened, which displays available vias and routing layers that can be reached from the current
routing layer.

Arguments

None

Return Values
t Specifies which via has been placed.

ni | Via is not available. Vias need to be specified in the technology
file or rules file.

Example
| eWeAddVi a()
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leWeCheckRoutes

| eWeCheckRout es(
w_wi ndowl d
t _commandName

)

=> t/nil

Description

Checks the current cellview for violations based on the options selected in the Verify —
Check Routes form.

Arguments
w_wi ndowl d Window ID in which the current cellview is displayed.
t _commandName Name of command.

Return Values

t Displays in the CIW, the options selected in the Verify — Check
form and reports any violations.

ni | Window ID is invalid.

Example

| eWweCheckRout es(w d "I eWeCheckRout es")
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leWeDisableAsManyAsFitMenultem

| eWeDi sabl eAsManyAsFi t Menul t em(
b_val ue

)

=>t

Description

Enables or disables Route Only If All Succeed and Route As many As Possible while
routing multiple paths in the Create Path command. Also sets the text accordingly in the
MMB Layout pop up menu.

Arguments

b_val ue When setto t , Finish Routing must complete all paths
successfully or none are routed and the text in the Layout pop
up menu is set to Route Only If All Succeed.
When set to ni | , Finish Routing completes as many
connections as it can and the text in the Layout pop up menu is
set to Route As many As Possible.

Return Values

t Return value is always t .

Example
| eWeDi sabl eAsManyAsFi t Menul ten(t)
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leWeDisableCopyRouteMirrorMenultem

| eWeDi sabl eCopyRout eM rror Menul t en{
t _val ue
b_setenv

)

=> t/nil

Description

Mirrors copied routes on the X axis, Y axis, or both when in the Copy Route command. Also
sets the text of Mirror in the MMB Layout pop up menu to the selected orientation.

The orientation values are:

s X (MXmode) mirrors the copied routes on the x-axis.

= Y (MY mode) mirrors the copied routes on the y-axis.

s XY (ML80 mode) mirrors the copied routes on both axes (45 degrees).

= None (RO mode) returns orientation to non-mirror copying.

Arguments
t _val ue Sets the orientation value.

Valid values: MX; MY, ML80, RO
b_setenv Sets the value of t_value to true or false.

Valid values: t ornil .

Return Values

t Sets the selected orientation value.
nil Invalid orientation value.
Example

| eWeDi sabl eCopyRout eM rror Menul ten{" R0" t)
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leWeDisableViaPatternMenultem

| eWeDi sabl eVi aPatt er nMenul t en(
t_type
)

= t/nil

Description

Sets the via pattern when multiple vias are added to bus wires in the Create Path command.
Also sets the text of Via Pattern in the MMB Layout pop up menu to the selected pattern.

The via patterns are:
m  Perpendicular
s Diagonal 1

m Diagonal 2

m  Stagger

s Out Taper

= In Taper

Arguments

t _type Sets the via pattern.
_Valid values: per p,di ag_1, di ag_2, st agger, out _t aper,
i n_taper

Return Values

t Sets the selected via pattern.

ni | Invalidt _t ype value.

Example
| eWeDi sabl eVi aPatt er nMenul t en{ " per p")
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leWeFinishRoute
| eWeFi ni shRout e(
)

=> t/nil

Description

Tries to finish the routing connection(s) from the last digitized point(s), while in the Create —

Path command.

Arguments

None

Return Values
t

ni |

Example
| eWeFi ni shRout e()

July 2002

All paths completed successfully.

Unable to complete routing for all paths.
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leWeHiCheckRoutes

| eWeHi CheckRout es(
)

=>t

Description

Opens the Verify — Check Routes form, which lets you set checking options for routing
conflicts and routing rule violations.

Arguments

None

Return Values

t OK is clicked in the form.
ni | Cancel is clicked in the form.
Example

| eWeHi CheckRout es()
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leWeHiCopyRoute

| eWeHi CopyRout e(
[w_wi ndowl d]

)

=> t/nil

Description

Copies existing routes, including vias, to unrouted connections that have similar lengths and

topology.

Note: Displays warnings if Copy Route will create a violation or if the target area is not a

qualified pin or via.

Arguments

w_wi ndowl d

Return Values
t

ni |

Example
| eWeHi CopyRout e()

July 2002

Optional window ID in which the current cellview is displayed.

Copies selected routes.

Invalid window ID

669

Product Version 5.0



Custom Layout SKILL Functions Reference
Virtuoso XL Functions

leWeHiCriticWire

|l eWeH CriticWre(
[w_wi ndowl d]

)

=> t/nil

Description

Eliminates notches and removes extra bends in selected paths and attempts to make local
adjustments to the existing paths without rip-up and rerouting. When using area-selection to
select paths, the entire path must be selected.

Arguments

w_wi ndowl d Optional window ID in which the current cellview is displayed

Return Values

t Removes extra bends in selected path.
ni | Invalid window ID.
Example

| eWeH CriticWre()
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leWeHiPull

| eVeHi Pul | (
[w_wi ndowl d]

)

=> t/nil

Description

Compacts routes within a selected area. The compaction area is defined by digitizing a
starting point, which creates a pull bar and digitizing an end point which defines the end of
the compaction area. The pull bar is used to pull the routes in a vertical or horizontal direction.

Arguments

w_wi ndowl d Optional window ID in which the current cellview is displayed.

Return Values

t Routes are pulled into a compaction area.
ni | Invalid window ID.

Example

| eVeH Pul | ()
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leWeHiRouteOptions

| eWeHi Rout eOpt i ons(
)

=> t/nil

Description

Opens the Options — Route form, which contains a General tab of options for routing
commands, timing constraints, routing to cursor, interactive checking, auto shielding, push
routing, push components and a text field which lets you enter a rules file and a do file. Also
contains a Bus tab of options for enabling bus routing, enabling tandem pairs, via pattern
fitting and spacing of gathered buses.

Arguments

None.

Return Values

t OK or Apply are clicked in the form.
ni | Cancel is clicked in the form.
Example

| eWeHi Rout eOpti ons()
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leWePathWidthMenuCB

| eWePat hW dt hMenuCB(
"mat chPi nW dt h
" mat chPi nW de
" mat chPi nNar r ow
" mat chPat hW dt h
"specify
"reset
[w_wi ndowl d]
=> t/nil

Description

Callback function of the Layout menu Width item. When using the Create — Path command
the Width option lets you match pin or path widths, or specify a width.

Arguments

"mat chPi nW dt h The callback of Match Pin Off.

" mat chPi nW de The callback of Match Pin Wide.

"' mat chPi nNar r ow The callback of Match Pin Narrow.

" mat chPat hW dt h The callback of Match Path Width on/off.

"specify The callback of Specify width.

'reset Resets the Width sub-menu.

w_wi ndowl d Optional window ID in which the current cellview is displayed

Return Values

t Sets the pin or path width. The 'speci f y argument opens the
Create — Path form, which lets you type in the width of the path.

ni | Invalid window ID.

Example

| eWePat hW dt hMenuCB(’ mat chPi nW dt h wi ndow d)
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leWePickUpDroppedWires

| eWePi ckUpDr oppedW r es(
)

=>t

Description

Restarts bus routing at a new location after paths have been dropped. Guides appear from
the new starting points back to the dropped paths, which lets you route the all the paths from
the new location. After routing the paths from the new location, you can route the dropped
paths individually from the location where it was dropped to the location where the paths were
restarted.

Arguments

None.

Return Values

t Return value is always t .

Example
| eWePi ckUpDr oppedW res()
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leWeRefresh

| eWeRefresh(
)

=> t/nil

Description

Notifies the software that the rules file or . do file has been changed.

Arguments

None.

Return Values

t Command has been executed.
nil No available cellview.
Example

| eWeRef resh()
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leWeReports

| eWeReports
)

=> t/nil

Description

Opens the Reports form, which displays reports about component placement and routing
rules.

m  General contains options for displaying reports which includes information about nets in
the design, the unconnects, conflicts, rule violations, number of pins, vias, and length
information for each routing layer.

s Component displays components placement information, nets and pins associated with
the component and component pin positions.

m  Net displays rules applied to specific nets, connections, coordinates, components,
component pins, layers and vias.

m  Rules displays information about routing rules applied to the current design.

Arguments

None.

Return Values

t OK or Apply are clicked in the form.
nil Cancel is clicked in the form.
Example

| eWeReports(t)
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leWeSetGatherBusWiresMenultemText

| eWeSet Gat her BusW r esMenul t enrext (
b_toggle
)

=>t

Description
Enables or disables the gathering of bus wires and set the text accordingly in the Layout pop

up menu.

Arguments

b _toggle When set to t , the wires are spaced by the amount specified in
the Spacing for Gather Bus Wires settings and sets the text
on the menu to Turn gather bus wires on.

When set to ni | , the spacing of the wires is determined by the
pin spacing and the text on the Layout pop up menu is set to
Turn gather bus wires off.

Return Values

t Return value is always t .

Example
| eWeSet Gat her BusW r esMenul t enTText (t)
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leWeSetInteractiveCheckingText

| eWeSet | nt eracti veChecki ngText (
b_toggle
)

=>t

Description

Enables or disables checking of design rule violations and sets the Turn checking on/off
text accordingly in the MMB button Layout pop up menu.

Arguments
b _toggle When settot , does not allow design rule violations and sets the
Layout pop up menu text to Turn checking on.

When set to ni | , design rule violations are ignored and the text
in the Layout pop up menu is set to Turn checking off.

Return Values

t Return value is always t .

Example
| eWeSet I nt eracti veChecki ngText (t)
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leWeToggle

| eWeToggl e(
)

=>t

Description

Toggles the environment between Virtuoso XL and the wiring editing enabled.

Arguments

None.

Return Values

t Return value is always t .

Example
| eWeToggl e( )
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Virtuoso Constraint Manager Functions

This chapter provides syntax, descriptions, and examples for the SKILL functions associated
with the Virtuoso Constraint Manager.

Common Generator Functions on page 688

cmxfGenlsld on page 688

cmxfStopGen on page 689

Category Functions on page 690

cmxfCatAttrGetDefVal on page 690

cmxfCatAttrGetType on page 691

cmxfCatGetld on page 692

cmxfCatGetName on page 693

cmxfCatGetNumAttrs on page 694

cmxfCatGetWeight on page 695

cmxfCatlsAttr on page 696

cmxfCatlsld on page 697

cmxfGenCatToCon on page 698

cmxfGenSuperCat on page 699

cmxfGenSuperCatToCat on page 700

cmxfSCatGetld on page 701

cmxfSCatGetName on page 702

cmxfSCatlsld on page 703

cmxfStartGenCatToCon on page 704
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cmxfStartGenSuperCat on page 705

cmxfStartGenSuperCatToCat on page 706

Net Functions on page 707

cmxfGenNetToCon on page 707

cmxfNetlsConstrained on page 708

cmxfStartGenNetToCon on page 709

Fig Functions on page 710

cmxfFiglsConstrained on page 710

cmxfGenFigToCon on page 711

cmxfShapeNameGen on page 712

cmxfStartGenFigToCon on page 713

Axis Functions on page 714

cmxfAxisCreate on page 714

cmxfAxisDelete on page 716

cmxfAxisGetCV on page 717

cmxfAxisGetDirection on page 718

cmxfAxisGetld on page 719

cmxfAxisGetName on page 720

cmxfAxisGetX on page 721

cmxfAxisGetY on page 722

cmxfAxislsActive on page 723

cmxfAxislsConstrained on page 724

cmxfAxisisHidden on page 725

cmxfAxislsld on page 726

cmxfAxislsinherited on page 727

cmxfAxisisReadOnly on page 728
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cmxfAxisisValid on page 729

cmxfAxisModify on page 730

cmxfAxisNameGen on page 731

cmxfAxisSetActive on page 732

cmxfAxisSetDirection on page 733

cmxfAxisSetX on page 734

cmxfAxisSetY on page 735

cmxfGenAxis on page 736

cmxfGenAxisToCon on page 737

cmxfStartGenAxis on page 738

cmxfStartGenAxisToCon on page 739

Cluster Functions on page 740

cmxfClstrChngMems on page 740

cmxfClstrCreate on page 742

cmxfClstrDelete on page 743

cmxfClstrGetBBox on page 744

cmxfClstrGetCenter on page 745

cmxfClstrGetCV on page 746

cmxfClstrGetld on page 747

cmxfClstrGetName on page 748

cmxfClstrGetSize on page 749

cmxfClstrHasMems on page 750

cmxfClstrisActive on page 751

cmxfClstrisConstrained on page 752

cmxfClstrisHidden on page 753

cmxfClstrisld on page 754
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cmxfClstrisinherited on page 755

cmxfClstrisMember on page 756

cmxfClstrisReadOnly on page 757

cmxfClstrisValid on page 758

cmxfClstrNameGen on page 759

cmxfClstrSetActive on page 760

cmxfGenClstr on page 761

cmxfGenClstrToCon on page 762

cmxfGenClstrToFig on page 763

cmxfGenClstrToMemName on page 764

cmxfStartGenClstr on page 765

cmxfStartGenClstrToCon on page 766

cmxfStartGenClstrToFig on page 767

cmxfStartGenClstrToMemName on page 768

Net-Class Functions on page 769

cmxfGenNC on page 769

cmxfGenNCToCon on page 770

cmxfGenNCToMemName on page 771

cmxfGenNCToNet on page 772

cmxfNCChngMems on page 773

cmxfNCCreate on page 774

cmxfNCDelete on page 775

cmxfNCGetCV on page 776

cmxfNCGetld on page 777

cmxfNCGetName on page 778

cmxfNCGetSize on page 779
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cmxfNCHasMem on page 780

cmxfNCIsActive on page 781

cmxfNClsConstrained on page 782

cmxfNCIsHidden on page 783

cmxfNClsld on page 784

cmxfNClslnherited on page 785

cmxfNClsMember on page 786

cmxfNCIsReadOnly on page 787

cmxfNClIsValid on page 788

cmxfNCNameGen on page 789

cmxfNCSetActive on page 790

cmxfStartGenNC on page 791

cmxfStartGenNCToCon on page 792

cmxfStartGenNCToMemName on page 793

cmxfStartGenNCToNet on page 794

Constraint Functions on page 795

cmxfConChngMems on page 795

cmxfConCreate on page 797

cmxfConDelete on page 799

cmxfConGetAttrVal on page 800

cmxfConGetCatld on page 801

cmxfConGetCV on page 802

cmxfConGetld on page 803

cmxfConGetName on page 804

cmxfConGetRefFig on page 805

cmxfConGetWeight on page 806
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cmxfConHasMems on page 807

cmxfConlsActive on page 808

cmxfConlsHidden on page 809

cmxfConlsld on page 810

cmxfConlsInherited on page 811

cmxfConlsOverCon on page 812

cmxfConlsSatisfied on page 814

cmxfConlsReadOnly on page 813

cmxfConlsValid on page 815

cmxfConModify on page 816

cmxfConNameGen on page 817

cmxfConSetActive on page 818

cmxfConSetAttrVal on page 819

cmxfConSetWeight on page 820

cmxfConVerify on page 821

cmxfGenCon on page 822

cmxfGenConToFig on page 823

cmxfGenConToMemName on page 824

cmxfGenConToNet on page 825

cmxfStartGenCon on page 826

cmxfStartGenConToFig on page 827

cmxfStartGenConToMemName on page 828

cmxfStartGenConToNet on page 829

Report and GUI Functions on page 830

cmxfAsc on page 830

cmxfGuiReportGen on page 832
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cmxfGuiStartUp on page 833
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Common Generator Functions

The following section provides Constraint Manager common generator SKILL functions that
can be used with any Constraint Manager generator.

cmxfGenlsid

cnxf Genl sl d(
d _genld
)

=> t/ni

Description

Verifies that the specified generator ID is valid.

Arguments

d genld Database ID of the generator.

Return Values
t Generator ID is valid.

ni | Generator ID is not valid.
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cmxfStopGen

cnxf St opGen(
d _genld

)

= t/nil

Description

Stops the specified generator process.

Arguments

d genld Database ID of the generator.

Return Values
t Stops the generator process.

ni | Generator ID is invalid or already not running.
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Category Functions

The following section provides Constraint Manager category SKILL functions to query super
categories and categories.

cmxfCatAttrGetDefVal

cnxf Cat At t r Get Def Val (
d catld
t _attrName

)
=> g_attrVal/nil

Description

Queries the default value of a category attribute.

Arguments
d catld Database ID for the category.
t _attrName Name of attribute for the specified category.

Return Values
g_attrVal Default value of the attribute.

ni | Category ID is invalid or the attribute name is invalid.
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cmxfCatAttrGetType

cnxf Cat At tr Get Type(
d catld
t _attrName

)
=> n_dbcType/nil

Description

Returns the type of attribute for the specified attribute name and category ID.

Arguments
d catld Database ID of the category.
t _attrName Attribute name of the specified category.

Return Values

n_dbcType Numeric value corresponding to database literal types.

ni | Category ID, or attribute name is invalid.
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cmxfCatGetld

cnkf Cat Get | d(
t _cat Name

)

=> d_catld/nil

Description

Returns the category ID of the specified category.

Arguments

t _cat Name Name of the category.

Return Values
d catld Database ID of the category.

ni | Category does not exist.
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cmxfCatGetName

cnkf Cat Get Nane(
d catld

)

=> t _cat Name/nil

Description

Returns the name of the category specified by the category ID.

Arguments

d catld Database ID of the category.

Return Values
t _cat Name Category name.

ni | Category is invalid.
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cmxfCatGetNumAttrs

cnxf Cat Get NumAt t r s(
d catld

)

=> n_numAttrs/nil

Description

Returns the number of attributes in the specified category.

Arguments

d catld Database ID of the category.

Return Values
n_NumAttrs Number of attributes in a category.

ni | Category ID is invalid.
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cmxfCatGetWeight

cnxf Cat Get Wei ght (
d cnxCatld

)
=> x_conWei ght/nil

Description
Returns the default weight of the specified category constraint.

Arguments

d cnxCatld Database ID of the category constraint.

Return Values
x_conWei ght Default weight of the category constraint.

ni | Category constraint ID is invalid.
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cmxfCatlsAttr

cnkf Catl sAttr(
d catld
t _attrName

)

=> t/nil

Description

Verifies that the specified attribute name is a valid attribute for the specified category.

Arguments
d catld Database ID of the category.
t _attrName Attribute name for the specified category.

Return Values

t Attribute name is valid.

nil Attribute name is invalid.
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cmxfCatlslid

cnxf Cat | sl d(
d catld

)

=> t/nil

Description

Verifies that the category ID is valid.

Arguments

d catld Database ID of the category.

Return Values
t Category ID is valid.

ni | Category ID is invalid.
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cmxfGenCatToCon

cnxf GenCat ToCon(
d _genld

)

=> d_conld/nil

Description

Given the generator ID obtained from cnxf St ar t GenCat ToCon( ) , generates the next
constraint ID.

Stop the generator after all constraints IDs have been generated by using cnxf St opGen() .

Arguments

d genld Database ID for the generator.

Return Values
d conld Database ID for the constraint.

ni | No more constraints to generate, or generator ID is invalid.
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cmxfGenSuperCat

cnxf GenSuper Cat (
d _genld

)

=> d_scatld/nil

Description

Given the generator ID obtained from cnxf St ar t GenSuper Cat () , generates the next
super category ID.

Stop the generator after all super category IDs have been generated by using
cnxf St opGen().

Arguments

d genld Database ID of the generator.

Return Values

d _scatld Database ID of the super category.

ni | No more super category IDs to generate or the generator is
invalid.

Example

cnxf GenSuper Cat (cnxf St art GenSuper Cat () )
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cmxfGenSuperCatToCat

cnxf GenSuper Cat ToCat (
d _genld

)

=> d_catld/nil

Description

Given the generator ID obtained from cnxf St ar t GenSuper Cat () , generates the next
category ID.

Stop the generator after all category IDs have been generated by using cnxf St opGen() .

Arguments

d genld Database ID for the generator.

Return Values
d catld Database ID for the category.

ni | No more categories to generate or the generator is invalid.
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cmxfSCatGetld

cnxf SCat Get | d(
t _scat Name

)

=> d_scatld/nil

Description

Returns the super category ID specified by the super category name.

Arguments

t _scat Name Name of the super category.

Return Values
d _scatld Database ID of the super category.

ni | Super category name is invalid.
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cmxfSCatGetName

cnxf SCat Get Name(
d _scatld

)

=>t _scat Nanme/nil

Description

Returns the name of the super category specified by the super category ID.

Arguments

d_scatld Database ID of the super category

Return Values
t _scat Name Name of the super category.

ni | Super category ID is invalid.
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cmxfSCatlslid

cnxf SCat | sl d(
d _scatld

)

=> t/nil

Description

Verifies that a given super category ID is valid.

Arguments

d_scatld Database ID of the super category.

Return Values
t Super category ID is valid.

ni | Super category ID is invalid.
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cmxfStartGenCatToCon

cnxf St art GenCat ToCon(
d cvld
d catld

)
=> d_genld/nil

Description

Creates a new generator for generating constraint IDs for the specified cellview and category.

Arguments
d cvlid Database ID of the cellview.
d catld Database ID of the category.

Return Values

genld Database ID of the new generator.
nil No constraints to be generated, cellview ID is invalid, or category
ID is invalid.
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cmxfStartGenSuperCat

cnxf St art GenSuper Cat (

)
=> d_genl d/nil

Description

Creates a new generator for generating super category IDs.

Arguments

None.

Return Values
d _genld Database ID of the generator.

ni | NoO super categories to generate.
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cmxfStartGenSuperCatToCat

cnxf St art GenSuper Cat ToCat (
d _scatld

)
=> d_genld/nil

Description

Creates a new generator for generating category IDs.

Arguments

d_scatld Database ID of the super category.

Return Values
d _genld New database generator ID.

ni | No categories to be generated or the super category ID is invalid.
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Net Functions

The following section provides Constraint Manager net SKILL functions to query constraints
that might exist on nets.

cmxfGenNetToCon

cmxf GenNet ToCon(
d _genld
)

=> d_conld/nil

Description

Given the generator ID obtained from cnxf St art GenNet ToCon( ) , generates the next
constraint ID.

Stop the generator after all constraint IDs have been generated by using cnxf St opGen() .

Arguments

d _genld Database ID of the generator.

Return Values
d conld Database ID of the constraint.

ni | No more constraints to generate, or generator ID is invalid.
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cmxfNetlsConstrained

cnxf Net | sConst rai ned(
d netld

)

=> t/nil

Description

Verifies that one or more constraints exist for the specified net.

Arguments

d netld Database ID for the net.

Return Values

t One or more constraints exist on the net.

nil
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cmxfStartGenNetToCon

cnxf St art GenNet ToCon(
d netld

)
=> d_genld/nil

Description

Creates a new generator for generating constraint IDs for the specified net.

Arguments

d netld Database ID for the net.

Return Values

d _genld Database ID of the new generator.

ni | No constraint to be generated, or net ID is invalid.
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Fig Functions

The following section provides Constraint Manager fig SKILL functions to query constraints
that might exist on figures.

cmxfFiglsConstrained

cnxf Fi gl sConst rai ned(
d_figld
)

=> t/nil

Description

Verifies that one or more constraints exist for the specified figure.

Arguments

d figld Database ID of the figure.

Return Values

t One or more constraints exist on the figure.
ni | No constraints exist on the figure, or specified figure ID is not
valid.

July 2002 710 Product Version 5.0



Custom Layout SKILL Functions Reference
Virtuoso Constraint Manager Functions

cmxfGenFigToCon

cnxf GenFi gToCon(
d _genld

)

=> d_conld/nil

Description

Given the generator ID obtained from cnxf St art GenFi gToCon( ) , generates the next
constraint ID.

Stop the generator after all constraint IDs have been generated by using cnxf St opGen() .

Arguments

d genld Database ID of the generator.

Return Values
d conld Database ID of the constraint.

ni | No more constraints to generate, or generator ID is invalid.
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cmxfShapeNameGen

cnxf ShapeNanmeGen(
d_shapel d
)

=> t _shapeNane/ni |

Description

Generates a name for the specified shape. If a name already exists for the shape, the same
name is returned. Use as a wrapper around shape IDs whenever a shape name is needed.

Arguments

d_shapel d Database ID of the shape.

Return Values
t _shapeName Name for the specified shape ID.

nil

Shape ID is invalid.
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cmxfStartGenFigToCon

cnxf St art GenFi gToCon(
d figld

)
=> d_genld/nil

Description

Creates a new generator for generating constraint IDs for the specified figure ID.

Arguments

d figld Database ID for the figure.

Return Values
d _genld Database ID of the generator.

ni | No constraints to be generated, or figure ID is invalid.
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AXIs Functions

The following section provides Constraint Manager axis SKILL functions which are used to
create new axes, modify existing axes, remove axes, and perform query operations on them.
An axis object contains a direction and a coordinate through which the axis passes.
Horizontal EW(east-west) and vertical NS (north-south) directions are supported.

cmxfAxisCreate

cnxf Axi sCr eat e(
t _axi sName
d cvld
t _direction
f xPos
f _yPos

)
=> d_axisld/nil
Description

Creates a new axis by specifying an axis name, the cellview to which it will belongs, the axis
direction, and the x and y values of the coordinate.

Arguments
t _axi sName Name of axis to be generated.
d cvid Database ID of the cellview.
t _direction The direction of the axis.
Valid Values: NS for a vertical axis, EWfor a horizontal axis
f _xPos Value for the horizontal coordinates of the axis.
f _yPos Value for the vertical coordinates of the axis.

Return Values

d axisld Database ID of the new axis.
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ni | Cellview ID is invalid, cellview is read-only, or direction is invalid.
A nil can be used as the axis name in which case the name is
auto-generated.
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cmxfAxisDelete

cnkf Axi sDel et e(
d_axisld

)

=> t/nil

Description

Removes an existing axis. Constraints depending on this axis become invalid once the axis
IS removed.

Arguments

d axisld Database ID of the axis.

Return Values
t AXis is removed.

nil Axis ID is invalid, cellview is read-only, or axis is read-only.
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cmxfAxisGetCV

cnkf Axi sGet CV(
d_axisld

)

=> d_cvld/nil

Description

Returns the cellview ID of the cellview to which the axis belongs.

Arguments

d axisld Database ID of the axis.

Return Values
d cvid Database ID of the cellview.

ni | Axis ID is invalid.
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cmxfAxisGetDirection

cnxf Axi sGet Di recti on(
d_axisld

)

=> t _axisDirection/ni

Description

Returns the direction of the specified axis.

Arguments

d axisld Database ID of the axis.

Return Values
t _axisDirection Axis direction: NS is a vertical axis, EWis a horizontal axis.

ni | Axis ID is invalid.
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cmxfAxisGetld

cnxf Axi sGet | d(
d cvld
t _axi sName

)

=> d_axisld/nil

Description

Returns the ID of axis specified by the cellview ID and the axis hame.

Arguments
d cvlid Database ID of the cellview.
t _axi sName Name of the axis.

Return Values
d axisld Database ID of the axis.

nil Cellview ID or axis name is invalid.
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cmxfAxisGetName

cnkf Axi sGet Name(
d_axisld

)

=> t _axi sName/nil

Description

Returns the axis name specified by the axis ID.

Arguments

d axisld Database ID of the axis.

Return Values
t _axi sName Name of the axis.

ni | Axis ID is invalid.
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cmxfAxisGetX

cnkf Axi sGet X(
d_axisld

)

=> f _xPos/nil

Description

Returns the horizontal coordinate of the specified axis.

Arguments

d axisld Database ID of the axis.

Return Values
f _xPos Horizontal coordinate of the axis.

ni | Axis ID is invalid.

July 2002 721

Product Version 5.0



Custom Layout SKILL Functions Reference
Virtuoso Constraint Manager Functions

cmxfAxisGetY

cnkf Axi sGet Y(
d_axisld

)
=> f _yPos/nil

Description

Returns the vertical coordinate of the specified axis.

Arguments

d axisld Database ID of the axis.

Return Values
f _yPos Vertical coordinate of the axis.

ni | Axis ID is invalid.
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cmxfAxisIsActive

cnxf Axi sl sActi ve(
d_axisld

)

=> t/nil

Description

Verifies that the specified axis is currently active.

Arguments

d axisld Database ID of the axis.

Return Values
t Specified axis is active.

ni | Axis ID is invalid, or axis is inactive.
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cmxfAxislsConstrained

cnkf Axi sl sConst r ai ned(
d_axisld

)

=> t/nil

Description

Verifies that one or more constraints exist for the specified axis.

Arguments

d axisld Database ID of the axis.

Return Values

t One or more constraints exist on the axis.

ni | No constraints exist, or the axis ID is invalid.
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cmxfAxisisHidden

cnxf Axi sl sHi dden(
d_axisld

)

= t/nil

Description

Verifies that the specified axis is hidden.

Arguments

d axisld Database ID of the axis.

Return Values
t Axis is hidden.

ni | AXis is not hidden, or axis ID is invalid.
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cmxfAxisisid

cnkf Axi sl sl d(
d_axisld

)

=> t/nil

Description

Verifies that the specified axis ID is valid.

Arguments

d axisld Database ID of the axis.

Return Values
t Axis ID is valid.

ni | Axis ID is invalid.
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cmxfAxisisinherited

cnxf Axi sl sl nherit ed(
d_axisld

)

=> t/nil

Description

Verifies that the specified axis ID is inherited from another cellview.

Arguments

d axisld Database ID of the axis.

Return Values
t Specified axis is inherited.

ni | Axis ID is invalid, or axis is native.
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cmxfAxislsReadOnly

cnxf Axi sl sReadOnl y(
d_axisld

)

= t/nil

Description

Verifies that the specified axis is read-only.

Arguments

d axisld Database ID of the axis.

Return Values
t Axis is read-only.

ni | AXxis is not read-only, or axis ID is invalid.
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cmxfAxisisValid

cnxf Axi sl sVal i d(
d_axisld

)

= t/nil

Description

Verifies that the specified axis is valid.

Arguments

d axisld Database ID of the axis.

Return Values
t Axis is valid.

ni | AXxis is invalid.
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cmxfAxisModify

cnxf Axi sMbdi fy(
d_axisld
t _direction
f _xPos
f _yPos

)

=> t/nil

Description

Modifies the direction and coordinate values of an existing axis specified by the axis ID.
Constraints depending on this axis, which are eligible for verification will be reverified.

Arguments
d axisld Database ID of the axis.
t_direction The direction of the axis.
Valid Values: NS for a vertical axis, EWfor a horizontal axis.
f _xPos Value for the horizontal coordinates of the axis.
f _yPos Value for the vertical coordinates of the axis.

Return Values

t Modifications are made.
ni | Axis ID is invalid, axis or cellview is read-only, or direction is
invalid.
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cmxfAxisNameGen

cnxf Axi sNameGen(
d cvld

)

=> t _axi sName/nil

Description

Generates a unique name for a new axis.

Arguments

d cvlid Database ID of the cellview.

Return Values
t _axi sName New axis name.

ni | Cellview ID is invalid.
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cmxfAxisSetActive

cnkf Axi sSet Acti ve(
d_axisld
g_bool
)

=> t/nil

Description

Controls the active state of the specified axis. If g_bool ist, the inactive axis is set active.
Ifg_bool isnil,the axis is set as inactive. Making an active axis inactive will make all
dependent constraints inactive. Making an inactive axis active will not make dependent
constraints active.

Arguments
d axisld Database ID of the axis.
g_bool Indicates whether to set the axis active (t ) or inactive (ni | ).

Return Values
t Active status is changed.

ni | Axis ID is invalid, axis ID is read-only, or a value other thant or
ni | was specified forg_bool .
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cmxfAxisSetDirection

cnxf Axi sSet Di recti on(
d_axisld
t _direction

)

=> t/nil

Description

Sets a new direction for an existing axis. Constraints depending on this axis, which are eligible
for verification will be reverified.

Arguments
d axisld Database ID of the axis.
t_direction The direction of the axis.

Valid Values: NS for a vertical axis, EWfor a horizontal axis

Return Values
t Changes the direction of the specified axis is changed.

ni | Axis ID is invalid.
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cmxfAxisSetX

cnkf Axi sSet X(
d_axisld
f _xPos

)

=> t/nil

Description

Sets a new horizontal coordinate for the specified axis. Constraints depending on this axis,
which are eligible for verification will be reverified.

Arguments
d axisld

f xPos

Return Values

ni |

July 2002

Database ID of the axis.

Value for the horizontal coordinate.

The horizontal coordinate of the specified axis is changed.

Axis ID is invalid.
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cmxfAxisSetY

cnkf Axi sSet Y(
d_axisld
f _xPos

)

=> t/nil

Description

Sets a new vertical coordinate for the specified axis. Constraints depending on this axis,
which are eligible for verification will be reverified.

Arguments
d axisld Database ID of the axis.
f _xPos Value for the vertical coordinate.

Return Values
t The vertical coordinate of the specified axis is changed.

ni | Axis ID is invalid.

July 2002 735 Product Version 5.0



Custom Layout SKILL Functions Reference
Virtuoso Constraint Manager Functions

cmxfGenAxis

cnkf GenAxi s(
d _genld

)

=> d_axisld/nil

Description
Given the generator ID obtained from cnxf St ar t GenAxi s() , generates the next axis ID.

Stop the generator after all axis IDs have been generated by using cnxf St opGen() .

Arguments

d genld Database ID of the cellview.

Return Values
d axisld Database ID of the next axis.

ni | No more axes to generate, or generator ID is invalid.
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cmxfGenAxisToCon

cnkf GenAxi sToCon(
d _genld

)

=> d_conld/nil

Description

Given the generator ID obtained from cnxf St ar t GenAxi sToCon( ), generates the next
constraint ID.

Stop the generator after all constraint IDs have been generated by using cnxf St opGen() .

Arguments

d genld Database ID of the generator.

Return Values
d conld Database ID of the new constraint.

ni | No constraints to generate, or generator ID is invalid.
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cmxfStartGenAxis

cnkf St art GenAxi s(
d cvld

)
=> d_genld/nil

Description

Creates a new generator for generating axis I1Ds for the specified cellview.

Arguments

d cvlid Database ID of the cellview.

Return Values
d _genld Database ID of the new generator.

ni | No axes exist, or cellview ID is invalid.
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cmxfStartGenAxisToCon

cnkf St art GenAxi sToCon(
d_axisld

)
=> d_genl d/nil

Description

Creates a new generator for generating constraint IDs for the specified axis.

Arguments

d axisld Database ID of the axis.

Return Values
d _genld Database ID of the new generator.

ni | No constraints to generate, or axis ID is invalid.
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Cluster Functions

The following section provides Constraint Manager cluster SKILL functions, which are used
to create new clusters, change membership, remove clusters, and perform query operations.

cmxfClstrChngMems

cnxf d st r ChngMens(
d clstrid
_inst Names
_shapeNanes
_pinNames

I
I
I
| _cl strNanes

)

= t/nil

Description

Changes membership for an existing cluster by specifying the cluster ID and the four lists
providing names of members. Only, instances, shapes, pins, and other clusters can be
members of a cluster. Constraints depending on this cluster, which are eligible for verification
will be reverified.

Arguments

d clstrid Database ID of the cluster.

| _inst Names Instances which are members of the cluster. ni | can be passed
as an argument if there are no members of this type.

| _shapeNanes Shapes which are members of the cluster. ni | can be passed
as an argument if there are no members of this type.

| _pi nNames Pins which are members of the cluster. ni | can be passed as an
argument if there are no members of this type.

| _cl strNanes C lusters which are members of the cluster. ni | can be passed

as an argument if there are no members of this type.
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Return Values
t The membership of the cluster is changed.

ni | Cluster ID is invalid, cellview is read-only, or if any of the member
names in the lists is invalid.
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cmxfClstrCreate

cnkf C strCreat e
t_clstrName
d cvld
| _instNanes
| _shapeNames
| _pi nNames
| _clstrNanes

)

=> d_clstrid/nil

Description

Creates a new cluster by specifying a cluster name, the cellview ID, and the four lists providing
names of members. Only, instances, shapes, pins, and other clusters can be members of a
cluster.

Arguments

t _clstrName
d cvid

| _inst Names

| _shapeNanme

| _pi nNames

| _cl strNanmes

Return Values
d clstrid

ni |

July 2002

Name of new cluster to be created.
Database ID of the cellview.

Instances to be added to the new cluster. ni | can be passed as
an argument if there are no members of this type.

Shapes to be added to the new cluster. ni | can be passed as
an argument if there are no members of this type.

Pins to be added to the new cluster. ni | can be passed as an
argument if there are no members of this type.

Clusters to be added to the new cluster. ni | can be passed as
an argument if there are no members of this type.

Database ID of the new cluster.

Cellview ID is invalid, member names encountered in the list
supplied are invalid, or cellview is read-only.
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cmxfClstrDelete

cnxf C strDel et g
d clstrid

)

= t/nil

Description

Removes the specified cluster. Constraints depending on this cluster become invalid when
the cluster is removed.

Arguments

d clstrid Database ID of the cluster.

Return Values
t Specified cluster is deleted.

nil Cluster ID is invalid, cluster is read-only, or cellview is read-only.
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cmxfClstrGetBBox

cnxf d st r Get BBox(
d clstrid

)

=> | _bBox/nil

Description

Returns the bounding box of the specified cluster.

Arguments

d clstrid Database ID of the cluster.

Return Values

| _bBox Bounding box of the cluster, in the format ( (| eft bottom)
(right top)),wherel eft,bottomright,andtop are

floating-point values.

nil Cluster ID is invalid.
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cmxfClstrGetCenter

cnkf O strGet Center(
d clstrid

)

=> | _center/nil

Description

Returns the point that represents the center of the cluster bounding box.

Arguments

d clstrid Database ID of the cluster.

Return Values

| _center Returns the center of the cluster bounding box in the format
(x y) where x and y are floating point values.

ni | Cluster ID is invalid.
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cmxfClstrGetCV

cnkf d strGet CV(
d clstrid

)

=> d_cvld/nil

Description

Returns the cellview ID to which the specified cluster belongs.

Arguments

d clstrid Database ID of the cluster.

Return Values
d cvid Database ID of the cellview.

ni | Cluster ID is invalid.
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cmxfClstrGetld

cnkf d strGetld(
d cvld
t_clstrName

)

=> d_clstrid/nil

Description

Returns the database ID of the specified cluster.

Arguments
d cvlid Database ID of the cellview.
t clstrid Name of the cluster.

Return Values
d clstrid Database ID of the specified cluster.

nil Cellview ID or cluster name is invalid.
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cmxfClstrGetName

cnxf d st rGet Nange(
d clstrid

)

=> t _cl strName/nil

Description

Returns the name of the cluster specified by the cluster ID.

Arguments

d clstrid Database ID of the cluster.

Return Values

t_clstrName Name of the cluster specified by the cluster ID.

ni | Cluster ID is invalid.
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cmxfClstrGetSize

cnkf d strGet Size(
d clstrid

)
=> n_nunmMenber s/ ni |

Description

Returns the number of flattened members in the specified cluster.

Arguments

d clstrid Database ID of the cluster.

Return Values
n_numvember s Number of flattened members in the specified cluster.

ni | Cluster ID is invalid.
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cmxfClstrHasMems

cnxf d strHasMens(
d clstrid
t_memlype

)

= t/nil

Description

Verifies that members of specified type exist for the specified cluster.

Arguments
d clstrid Database ID of the cluster.
t _memlype Member type.

Valid Values: i nst ance, shape, pi n, cl uster

Return Values
t One or more members of specified type exist for the cluster.

ni | No members of specified type exist for the cluster, cluster ID is
invalid, or specified member type is invalid.
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cmxfClstrisActive

cnkf d strlsActive(
d clstrid

)

= t/nil

Description

Verifies that the specified cluster is currently active.

Arguments

d clstrid Database ID of the cluster.

Return Values

t Specified cluster is active.

ni | Specified cluster is inactive, or cluster ID is invalid.
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cmxfClstrisConstrained

cnkf d strlsConstrai ned(
d clstrid

)

= t/nil

Description

Verifies that one or more constraints exist for the specified cluster.

Arguments

d clstrid Database ID of the cluster.

Return Values

t One or more constraints exist on the cluster.

ni | No constraints exist, or cluster ID is invalid.
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cmxfClstrisHidden

cnkf d strlsH dden(
d clstrid

)

= t/nil

Description

Verifies that the specified cluster is hidden.

Arguments

d clstrid Database ID of the cluster.

Return Values

t Cluster is hidden.

ni | Cluster is not hidden, or cluster ID is invalid.
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cmxfClstrisid

cnxfd strilsld(
d clstrid

)

= t/nil

Description

Verifies that the specified cluster is valid.

Arguments

d clstrid Database ID of the cluster.

Return Values
t Constraint ID is valid.

ni | Constraint ID is invalid.
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cmxfClstrisinherited

cnxf d strilslnherited(
d clstrid

)

= t/nil

Description

Verifies that the specified cluster is inherited from another cellview.

Arguments

d clstrid Database ID of the cluster.

Return Values
t Cluster is inherited from another cellview.

ni | Cluster is native, or cluster ID is invalid.
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cmxfClstrisMember

cnxf d strl sMenber (
d clstrid
d figld
)

= t/nil

Description

Verifies that the specified figure is a member of the cluster specified by d_cl str 1 d. The
figure may be a direct member of the cluster or may belong to any sub-cluster in the cluster
hierarchy.

Arguments
d clstrld Database ID of the cluster.
d figld Database ID of the figure.

Return Values

t Figure is a valid member of the cluster.
ni | Figure is not a member of the cluster, or cluster ID or figure ID is
invalid.
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cmxfClstrisReadOnly

cnkf d strlsReadOnl y(
d clstrid

)

= t/nil

Description

Verifies that the specified cluster is read-only.

Arguments

d clstrid Database ID of the cluster.

Return Values

t Cluster is read-only.

ni | Cluster is not read-only, or cluster ID is invalid.
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cmxfClstrisValid

cnxkfd strisValid(
d clstrid

)

= t/nil

Description

Verifies that the specified cluster is valid.

Arguments

d clstrid Database ID of the cluster.

Return Values
t Cluster is valid.

ni | Cluster is invalid, or cluster ID is invalid.
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cmxfClstrNameGen

cnxf d st rNameGen(
d cvld

)

=> t _cl strNanme/nil

Description

Generates a unique name for a new cluster.

Arguments

d cvlid Database ID of the cellview.

Return Values
t_clstrName Name of the new cluster specified by the cellview ID.

ni | Cellview ID is invalid.
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cmxfClstrSetActive

cnxf C strSet Acti ve(
d clstrid
g_bool

)

= t/nil

Description

Controls the active state of the specified cluster. If g_bool ist, the cluster is set active if it
was inactive. Ifg_bool isni |, the cluster is set as inactive. Making an active cluster inactive
will make all dependent constraints inactive. Making an inactive cluster active will not make
dependent constraints active.

Arguments
d clstrid Database ID of the cluster.
g_bool Indicates whether to set the cluster active (t ) or inactive (ni | ).

Return Values
t Status of the cluster is changed.

ni | Cluster is invalid, cluster is read-only, or a value other thant or
ni | was specified forg_bool .
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cmxfGenClstr

cnkf Gend str(
d _genld

)

=> d_clstrid/nil

Description

Given the generator ID obtained from cnxf St art GenC st r (), generates the next cluster
ID.

Stop the generator after all cluster IDs have been generated by using cnxf St opGen() .

Arguments

d genld Database ID of the generator.

Return Values
d clstrid Database ID for the new cluster.

ni | No clusters to be generated or if the generator ID is invalid.
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cmxfGenClstrToCon

cnkf GenC str ToCon(
d _genld

)

=> d_conld/nil

Description

Given the generator ID obtained from cnxf St art GenC st r ToCon( ) , generates the next
constraint ID.

Stop the generator after all constraint IDs have been generated by using cnxf St opGen() .

Arguments

d genld Database ID of the generator.

Return Values
d conld Database ID for the next constraint.

ni | No constraints to be generated, or generator ID is invalid.
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cmxfGenClstrToFig

cnkf Gend str ToFi g(
d _genld

)
= d_figld/nil

Description

Given the generator ID obtained from cnxf St art GenC st r ToFi g() , generates the next
figure ID.

Stop the generator after all figure IDs have been generated by using cnxf St opGen() .

Arguments

d genld Database ID of the generator.

Return Values
d figld Database ID for the next figure.

ni | No figures to be generated, or generator ID is invalid.
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cmxfGenClstrToMemName

cnkf Gend st r ToMenName(
d _genld

)

=> t_memlype/nil

Description

Given the generator ID obtained from cnxf St art GenC st r ToMemNane( ) , generates the
next member name.

Stop the generator after all member names have been generated by using cnxf St opGen() .

Arguments

d genld Database ID of the generator.

Return Values

t_memlype Member type.
Valid Values: i nst ance, shape, pi n, cl uster

ni | No more member names to generate, or generator is invalid.
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cmxfStartGenClstr

cnkf Start Gend str(
d cvld

)
=> d_genl d/nil

Description

Creates a new generator for generating cluster 1Ds for the specified cellview.

Arguments

d cvlid Database ID of the cellview.

Return Values
d_genld Database ID for the new generator.

ni | No clusters to be generated, or cellview ID is invalid.
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cmxfStartGenClstrToCon

cnxf Start Gend str ToCon(
d clstrid

)
=> d_genl d/nil

Description

Creates a new generator for generating constraint IDs for the specified cluster.

Arguments

d clstrid Database ID of the cluster.

Return Values
d_genld Database ID for the new generator.

ni | No constraints to be generated, or cluster ID is invalid.
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cmxfStartGenClstrToFig

cnxf Start Gend str ToFi g(
d clstrid

)
=> d_genl d/nil

Description

Creates a new generator for generating flattened figure IDs for the specified cluster.

Arguments

d clstrid Database ID of the cluster.

Return Values
d_genld Database ID for the new generator.

ni | No figures to be generated, or cluster ID is invalid.
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cmxfStartGenClstrToMemName

cnxf Start Gend st r ToMenmName(
d clstrid
t_memlype

)
=> d_genl d/nil

Description

Creates a new generator for generating member names for the specified cluster.

Arguments
d clstrid Database ID of the cluster.
t _memlype Member type.

Valid Values: i nst ance, shape, pi n, cl uster

Return Values
d_genld Database ID for the new generator.

ni | No members of specified type exist for the cluster, cluster ID is
invalid, or specified member type is invalid.
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Net-Class Functions

The following section provides Constraint Manager net-class SKILL functions which are used
to create new net-classes, change membership, remove net-classes, and perform query
operations.

cmxfGenNC

cnxf GenNC(
d genld

=> d_ncld/nil

Description
Given the generator ID obtained from cnxf St ar t GenNC( ) , generates the next net-class ID.

Stop the generator after all net-class IDs have been generated by using cnxf St opGen() .

Arguments

d _genld Database ID of the generator.

Return Values
d ncld Database ID of the net-class.

ni | No more net-classes to generate, or generator is invalid.
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cmxfGenNCToCon

cnxf GenNCToCon(
d _genld

)

=> d_conld/nil

Description

Given the generator ID obtained from cnxf St ar t GenNCToCon( ) , generates the next
constraint ID.

Stop the generator after all constraint IDs have been generated by using cnxf St opGen() .

Arguments

d genld Database ID of the generator.

Return Values
d conld Database ID of the generated constraint.

ni | No more constraints to generate or the generator ID is invalid.
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cmxfGenNCToMemName

cnxf GenNCToMermNane(
d _genld

)

=> t_menmNane/ ni |

Description

Given the generator ID obtained from cnxf St ar t GenNCToMenNane( ) , generates the next
member name.

Stop the generator after all member names have been generated by using cnxf St opGen() .

Arguments

d genld Database ID of the generator.

Return Values

t _memName Next member name.
ni | No more member names to generate or the generator ID is
invalid.
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cmxfGenNCToNet

cnxf GenNCToNet (
d _genld

)
=> d_netld/nil

Description

Given the generator ID obtained from cnxf St ar t GenNCToNet () , generates the next net
ID.

Stop the generator after all net IDs have been generated by using cnxf St opGen() .

Arguments

d genld Database ID of the generator.

Return Values
d netld Database ID of the generated net.

ni | No more nets to generate or the generator ID is invalid.

July 2002 772 Product Version 5.0



Custom Layout SKILL Functions Reference
Virtuoso Constraint Manager Functions

cmxfNCChngMems

cnxf NCChngMens(
d ncld
| _net Nanes

)

= t/nil

Description

Changes the membership of an existing net-class by providing a new list of net names.
Changing the membership of existing net-class will result in all dependent and eligible
constraints to be reverified if verification is in place.

Arguments
d ncld Database ID of the net-class.
| _net Names List of net names. These become members of the new net-class.

Return Values

t Successfully changes the membership status of the net-class.

nil Net-class is invalid, list of net names is invalid, any membership
rules are violated, the net-class is read-only or the cellview is
read-only.
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cmXxfNCCreate

cnxf NCCr eat e(
t _ncName
d cvld
| _net Nanes

)

=> d_ncld/nil

Description

Creates a new net-class by specifying a net-class name, the cellview to which the nets
belong, and the list of nets to be added to the class.

Arguments

t _ncName Name of the new net-class.

d cvid Database ID of the cellview.

| _net Names Net names to become members of the new net-class.

Return Values

d ncld Database ID of the net-class.

ni | A net-class with the same name already exists, the cellview ID is
invalid, any of the net names listed are invalid, no names are

specified, net-class membership rules are not met, or cellview is
read-only.
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cmxfNCDelete

cnxf NCDel et e(
d ncld

)

= t/nil

Description

Removes the specified net-class. Deleting a net-class marks all dependent constraints as
invalid.

Arguments

d ncld Database ID of the net-class.

Return Values

t Net-class is removed.
ni | Net-class ID is invalid, net-class is read-only, or cellview is read-
only.
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cmxfNCGetCV

cnxf NCGet CV(
d ncld

)

=> d_cvld/nil

Description

Returns the cellview ID of the specified net-class.

Arguments

d ncld Database ID of the net-class.

Return Values
d cvid Database ID of the cellview.

ni | Net-class ID is invalid.
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cmxfNCGetld

cnxf NCGet | d(
d cvld
t _ncName

)

=> d_ncld/nil

Description

Returns the net-class ID.

Arguments
d cvlid Database ID of the cellview.
t _ncName Name of the net-class.

Return Values

d ncld Database ID of the net-class.
nil Net-class does not exist, cellview ID is invalid, or net-class name
is invalid.
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cmxfNCGetName

cnxf NCGet Name(
d ncld

)

=> t_ncNane/ ni l

Description

Returns the name of the net-class.

Arguments

d ncld Database ID of the net-class.

Return Values
t _ncName Name of the net-class specified by the net-class ID.

ni | Net-class ID is invalid.
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cmXxfNCGetSize

cnxf NCGet Si ze(
d ncld

)

=> n_nunNet s/ ni |

Description

Returns the number of nets in the specified net-class.

Arguments

d ncld Database ID of the net-class.

Return Values
n_numNet s Number of nets belonging to the specified net-class.

ni | Net-class ID is invalid.
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cmxfNCHasMem

cnxf NCHas Mem(
d ncld

)

= t/nil

Description

Verifies that one or more net members exist for the specified net-class.

Arguments

d ncld Database ID for the net-class.

Return Values
t One or more nets member exist for the net-class.

ni | No nets member exist for the net-class, or net-class ID is invalid.
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cmxfNCIsActive

cnxf NCl sActi ve(
d ncld

)

= t/nil

Description

Verifies that the specified net-class is valid.

Arguments

d ncld Database ID of the net-class.

Return Values

t Net-class is valid.

ni | Net-class is invalid, or net-class ID is invalid.
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cmXxfNClIsConstrained

cnxf NCl sConst r ai ned(
d ncld

)

= t/nil

Description

Verifies that the specified net-class is constrained.

Arguments

d ncld Database ID of the net-class.

Return Values

t One or more constraints exist on the net-class.

ni | No constraints exist, or net-class ID is invalid.
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cmxfNClIsHidden

cnxf NCI sHi dden(
d ncld

)

= t/nil

Description

Verifies that the specified net-class is hidden.

Arguments

d ncld Database ID of the net-class.

Return Values
t Net-class is hidden.

ni | Net-class is hidden, or net-class ID is invalid.
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cmxfNClsld

cnxf NCI sl d(
d ncld

)

= t/nil

Description

Verifies that the specified net-class ID is valid.

Arguments

d ncld Database ID for the net-class.

Return Values
t Net-class ID is valid.

ni | Net-class ID is invalid.
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cmxfNClIsInherited

cnxf NCI sl nheri t ed(
d ncld

)

= t/nil

Description

Verifies that the specified net-class is inherited from another cellview.

Arguments

d ncld Database ID of the net-class.

Return Values
t Net-class is inherited.

ni | Net-class is native, or net-class ID is invalid
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cmxfNClsMember

cnxf NCl sMenber (
d ncld
d netld

)

= t/nil

Description

Verifies that the specified net is a member of the specified net-class.

Arguments
d ncld Database ID of the net-class.
d netld Database ID of the net.

Return Values
t Specified net is a valid member of the net-class.

ni | Specified net is not a member of the net-class, net-class ID is
invalid, or net ID is invalid.
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cmxfNCIsReadOnly

cnxf NCl sReadOnl y(
d ncld

)

= t/nil

Description

Verifies that the specified net-class is read-only.

Arguments

d conld Database ID of the net-class.

Return Values
t Net-class is read-only.

ni | Net-class is not read-only, or net-class ID is invalid.
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cmxfNClsValid

cnxf NCl sVal i d(
d ncld

)

= t/nil

Description

Verifies that the specified net-class is valid.

Arguments

d ncld Database ID of the net-class.

Return Values
t Net-class is valid.

ni | Net-class is invalid.
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cmXxfNCNameGen

cnxf NCNanmeGen(
d cvld

)

=> t_ncNane/ ni l

Description

Generates a unique name for a new net-class.

Arguments

d cvlid Database ID of the cellview.

Return Values
t _ncName Name of the new net-class.

ni | Cellview ID is invalid.
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cmxfNCSetActive

cnxf NCSet Acti ve(
d ncld
g_bool

)

=> t/nil

Description

Controls the active state of the specified net-class. If g_bool ist, the inactive net-class is
setactive. If g_bool isni |, the net-class is set inactive. Making an active net-class inactive
will make all dependent constraints inactive. Making an inactive net-class active will not make
dependent constraints active.

Arguments
d ncld Database ID of the net-class.
g_bool Indicates whether to set the net-class active (t ) or inactive (ni | )

Return Values
t The active status is changed.

ni | Net-class ID is invalid, g_bool has avalue otherthant orni l,
net-class is read-only, or cellview is read-only.
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cmxfStartGenNC

cnkf St art GenNC(
d cvld

)
=> d_genl d/nil

Description

Creates a new generator for generating net-class IDs for the specified cellview.

Arguments

d cvlid Database ID of the cellview.

Return Values
d _genld Database ID of the new generator.

ni | No net-classes to be generated, or cellview ID is invalid.

July 2002 791 Product Version 5.0



Custom Layout SKILL Functions Reference
Virtuoso Constraint Manager Functions

cmxfStartGenNCToCon

cnxf St art GenNCToCon(
d ncld

)
=> d_genl d/nil

Description

Creates a new generator for generating constraint IDs for the specified net-class.

Arguments

d ncld Database ID of the net-class.

Return Values
d _genld Database ID of the new generator.

ni | No constraints to be generated, or net-class ID is invalid.
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cmxfStartGenNCToMemName

cnxf St art GenNCToMenNare(
d ncld

)
=> d_genl d/nil

Description

Creates a new generator for generating member names for the specified net-class.

Arguments

d ncld Database ID for the net-class.

Return Values
d _genld Database ID of the new generator.

ni | No net members, or net-class ID is invalid.
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cmxfStartGenNCToNet

cnkf St art GenNCToNet (
d ncld

)
=> d_genl d/nil

Description

Creates a new generator for generating net IDs for the specified net-class.

Arguments

d ncld Database ID of the net-class.

Return Values
d _genld Database ID of the generator.

ni | No nets to be generated, or net-class ID is invalid.
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Constraint Functions

The following section provides Constraint Manager constraint SKILL functions, which are
used to create new constraints, change membership, remove constraints, manipulate
constraints, and perform query operations.

cmxfConChngMems

cnxf ConChngMens (
d conld
| _net Names
| _ncNames
| _instNames
| _shapeNanes
| _pi nNames
| _clstrNanes

)

=> t/nil

Description

Changes the members of the specified constraint. New membership is specified using six
lists holding names for nets, net-classes, instances, shapes, pins, and clusters in order. After
a successful change in membership, the constraint if eligible for verification, will be reverified.

Arguments

d conld Database ID of the constraint.

| _net Names Nets which are members of the constraint. nil can be passed as
an argument if there are no members of this type.

| _ncNames Net-classes which are members of the constraint. ni | can be
passed as an argument if there are no members of this type.

| _inst Names Instances which are members of the constraint. ni | can be
passed as an argument if there are no members of this type.

| _shapeNanes Shapes which are members of the constraint. ni | can be

passed as an argument if there are no members of this type.
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| _pi nNames Pins which are members of the constraint. ni | can be passed as
an argument if there are no members of this type.

| cl strNanes Clusters which are members of the constraint. ni | can be
passed as an argument if there are no members of this type.

Return Values

t The membership of the constraint is changed.
ni | Cellview is read-only, constraints are read-only, or constraint ID
is invalid.
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cmxfConCreate

cnxf ConCr eat e(
t _conName
d cvld
t _cat Name
| _net Nanes
I _ncNames
| _instNanes
| _shapeNames
| _pi nNames
| _clstrNanes
| _attrNVL

)

=> d_conld/nil

Description

Creates a new constraint. The member lists are expected in the order specified. The last
argument is an attribute name value list that supplies a sequence of name-value pairs. Each
name-value pair is a list of two components; an attribute name and the value of the attribute.
Category membership rules are enforced at constraint creation time.

Arguments
t _conNanme
d cvlid

t _cat Name

| _net Names

| _ncName

| _inst Names

| _shapeNanes

July 2002

Name of constraint to be created.
Database ID of the cellview.

Categories to be members of the constraint. ni | can be passed
as an argument if there are no members of this type.

Nets to be members of the constraint. ni | can be passed as an
argument if there are no members of this type.

Net-classes to be members of the constraint. ni | can be passed
as an argument if there are no members of this type.

Instances to be members of the constraint. ni | can be passed
as an argument if there are no members of this type.

Shapes to be members of the constraint. ni | can be passed as
an argument if there are no members of this type.
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| _pi nNames Pins to be members of the constraint. ni | can be passed as an
argument if there are no members of this type.

| _cl strNanes Clusters to be members of the constraint. ni | can be passed as
an argument if there are no members of this type.

| _attrNVL Attribute name-value list. The attribute name-value pairs can be
specified in any order and missing attributes are automatically
assigned default values from the attribute information in the

category.
Return Values
d conld Database ID of the new constraint.
ni | Invalid membership rules, invalid attributes values, cellview ID is

invalid, specified lists names are invalid, or cellview is read-only.
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cmxfConDelete

cnxf ConDel et ¢(
d _conld

)

= t/nil

Description

Removes the specified constraint.

Arguments

d conld Database ID of the constraint.

Return Values
t The specified constraint is deleted.

ni | Constraint ID is invalid, or cellview is read-only.
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cmxfConGetAttrVal

cnxf ConGet At t r Val (
d _conld
t _attrName

)
=> g_attrVval/nil

Description

Returns the value of a constraint attribute.

Arguments
d conld Database ID of the constraint.
t _attrName Name of attribute.

Return Values

g_attrVval Value of constraint attribute.
nil Constraint is invalid, constraint ID is invalid, or attribute name is
invalid.
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cmxfConGetCatld

cnxf ConGet Cat | d(
d _conld

)

=> d_catld/nil

Description

Returns the category ID of the specified constraint.

Arguments

d conld Database ID of the constraint.

Return Values
d catld Database ID of the category.

ni | Constraint ID is invalid.
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cmxfConGetCV

cnxf ConGet CV(
d _conld

)

=> d_cvld/nil

Description

Returns the cellview ID of the specified constraint.

Arguments

d conld Database ID of the constraint.

Return Values
d cvid Database ID of the cellview.

ni | Constraint ID is invalid

July 2002 802

Product Version 5.0



Custom Layout SKILL Functions Reference
Virtuoso Constraint Manager Functions

cmxfConGetld

cnkf ConGet | d(
d cvld
t _cat Name
t _conName

)

=> d_conld/nil

Description

Returns the constraint ID of the specified constraint.

Arguments

d cvlid Database ID of the cellview.
t _cat Name Name of category name.

t _conName Name of constraint.

Return Values
d conld Database ID of the constraint.

ni | Cellview ID, category, or constraint is invalid.
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cmxfConGetName

cnxf ConGet Nane(
d _conld

)

=> t_conNane/ ni |

Description

Returns the name of the constraint specified by the constraint ID.

Arguments

d conld Database ID of the constraint.

Return Values
t _conName Name of specified constraint.

ni | Constraint ID is invalid.
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cmxfConGetRefFig

cnxf ConGet Ref Fi g(
d _conld

)
=> d_figld/nil

Description

Returns the database figure ID of the reference figure for the specified constraint.

Arguments

d conld Database ID of the constraint.

Return Values

d figld Database figure ID of the reference figure.
ni | Constraint does not have a reference figure, or constraint ID is
invalid.
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cmxfConGetWeight

cnxf ConGet Wei ght (
d _conld

)
=> x_conWei ght/nil

Description

Returns the integer weight of the specified constraint.

Arguments

d conld Database ID of the constraint.

Return Values
X_conWei ght Integer weight of the constraint.

ni | O is returned if the constraint ID is invalid.
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cmxfConHasMems

cnxf ConHasMens(
d _conld
t_memlype

)

= t/nil

Description

Verifies whether one or more members exist for the specified constraint.

Arguments
d conld Database ID of the constraint.
t _memlype Member type:
Valid Values: net , net - cl ass, i nst ance, shape, pi n,
cl uster
Return Values
t One or more members of specified type exist for the constraint.
ni | No members of specified type exist for the constraint, constraint

ID is invalid, or specified member type is invalid.
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cmxfConlsActive

cnxf Conl sActi ve(
d _conld

)

= t/nil

Description

Verifies the constraint is active.

Arguments

d conld Database ID of the constraint.

Return Values

t Constraint is active.

ni | Constraint is inactive, or constraint ID is invalid.

July 2002 808

Product Version 5.0



Custom Layout SKILL Functions Reference
Virtuoso Constraint Manager Functions

cmxfConlsHidden

cnxf Conl sH dden(
d _conld

)

= t/nil

Description

Verifies that the specified constraint is hidden.

Arguments

d conld Database ID of the constraint.

Return Values
t Constraint is hidden.

ni | Constraint is not hidden, or constraint ID is invalid.
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cmxfConlsid

cnxf Conl sl d(
d _conld

)

=> t/nil

Description

Verifies that the specified constraint ID is valid.

Arguments

d conld Database ID of the constraint.

Return Values
t Constraint ID is valid.

ni | Constraint ID is invalid
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cmxfConlsinherited

cnxf Conl sl nheri t ed(
d _conld

)

=> t/nil

Description

Verifies that the constraint is an inherited constraint.

Arguments

d conld Database ID of the constraint.

Return Values

t Constraint is an inherited constraint.
ni | Constraint is not an inherited constraint, or constraint ID is
invalid.
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cmxfConlsOverCon

cnxf Conl sOver Con(
d _conld

)

=> t/nil

Description

Verifies that the specified constraint is an over constraint.

Arguments

d conld Database ID of the constraint.

Return Values
t Constraint is an over constraint.

ni | Constraint is not an over constraint, or constraint ID is invalid.
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cmxfConlsReadOnly

cnxf Conl sReadOnl y(
d _conld

)

=> t/nil

Description

Verifies that the specified constraint is read-only.

Arguments

d conld Database ID of the constraint.

Return Values
t Constraint is read-only.

ni | Constraint is not read-only, or constraint ID is invalid.
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cmxfConlsSatisfied

cnxf Conl sSati sfi ed(
d _conld

)

= t/nil

Description

Verifies that the specified constraint is currently satisfied.

Arguments

d conld Database ID of the constraint.

Return Values

t Constraint is satisfied.

ni | Constraint is not satisfied, or constraint ID is invalid.
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cmxfConlsValid

cnxf Conl sVal i d(
d _conld

)

= t/nil

Description

Verifies that the specified constraint is valid.

Arguments

d conld Database ID of the constraint.

Return Values
t Constraint is valid.

ni | Constraint is invalid.

July 2002 815

Product Version 5.0



Custom Layout SKILL Functions Reference
Virtuoso Constraint Manager Functions

cmxfConModify

cnxf ConModi fy(
d _conld
| _attrNVL

)

= t/nil

Description

Modifies the attribute values for the specified constraint. The new attribute name-value pairs
are supplied as the second argument list. Only the attributes specified in the list will be
modified, all others retain their existing values. After successful modification, the constraint,
if eligible for verification, will be reverified.

Arguments
d conld Database ID of the constraint.
| attrNVL Attribute name-value list. The attribute name-value pairs can be

specified in any order.

Return Values
t The specified constraint is modified.

ni | Constraint ID is invalid, attribute name or value is invalid,
constraint is read-only, or cellview is read-only.
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cmxfConNameGen

cnxf ConNameGen(

d cvld
d catld

)

=> t_conNane/ ni |

Description

Generates a unique name for a new constraint.

Arguments
d cvlid

d catld

Return Values

t _conNanme

nil

July 2002

Database ID of the cellview.

Database ID of the category.

New constraint name.

Cellview ID is invalid, or category ID is invalid.
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cmxfConSetActive

cnxf ConSet Acti ve(
d _conld
g_bool

)

= t/nil

Description

Controls the active state of the specified constraint. If g_bool ist, the inactive constraint is
set active. If g_bool is ni |, the constraint is set as inactive. The constraint will not be
activated if any constraint members are inactive. The inactive members of the constraint need
to be removed or made active before the constraint can be made active. If a constraint
successfully moves from an inactive state to an active state and is eligible for verification, it is
automatically reverified.

Arguments
d conld Database ID of the constraint.
g_bool Indicates whether to set the constraint active or inactive.

Return Values
t The active status is changed.

ni | Constraint ID is invalid, cellview is read-only, or a value other
thant of ni | was specified forg_bool .
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cmxfConSetAttrVval

cnxf ConSet At t r Val (
d _conld
t _attrName
g_attrVal

)

= t/nil

Description

Changes the value of a specific constraint attribute. The value of only one attribute can be
changed with each call. If successful, the constraint will be reverified if it is eligible for
verification.

Arguments

d conld Database ID of the constraint.
t _attrName Name of constraint attribute.
g_attrVval New attribute value.

Return Values
t The constraint attribute is changed.
ni | Constraint ID is invalid, cellview ID is invalid, attribute name is

invalid, attribute value is invalid, constraint is read-only, or
cellview is read-only.
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cmxfConSetWeight

cnxf ConSet Wi ght (
d _conld
X_wei ght

)

= t/nil

Description

Sets the weight of the specified constraint.

Arguments
d conld Database ID of the constraint.
X_wei ght New weight of the constraint.

Valid values: 1 through 255

Return Values

t The new weight is assigned.
ni | Constraint ID is invalid, cellview is read-only, or constraint is
read-only.
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cmxfConVerify

cnxf ConVeri fy(
d _conld

)

= t/nil

Description

Verifies that the specified constraint is eligible for verification and marks it as satisfied or
unsatisfied. If the cellview to which the constraint belongs is read-only, no reverification is
done and only the current constraint satisfied status is returned, t if satisfied, ni | if not. In
such cases, the result is the same as the one returned by cnxf Conl sSati sfi ed().

Arguments

d conld Database ID of the constraint.

Return Values
t Constraint is eligible for verification is marked as satisfied.

ni | Constraint ID is invalid, or constraint is unsatisfied.
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cmxfGenCon

cnxf GenCon(
d _genld

)

=> d_conld/nil

Description

Given the generator ID obtained from cnxf St ar t GenCon( ) , generates the next constraint
ID.

Stop the generator after all constraints IDs have been generated by using cnxf St opGen() .

Arguments

d genld Database ID of the generator.

Return Values
d conld Database ID of the constraint.

ni | No more constraints to generate, or generator ID is invalid.
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cmxfGenConToFig

cnxf GenConToFi g(
d _genld

)
=> d_figld/nil

Description

Creates a new generator for generating figure 1Ds for the specified constraint.

Arguments

d genld Database ID of the generator.

Return Values
d figld Database ID of the figure.

ni | No figures to be generated, or constraint ID is invalid.
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cmxfGenConToMemName

cnxf GenConToMenNare(
d _genld

)

= t_memlype/nil

Description

Given the generator ID obtained from cnxf St ar t GenConToMenNane( ) , generates the
next member name.

Stop the generator after all member names have been generated by using cnxf St opGen() .

Arguments

d genld Database ID of the generator.

Return Values
t_memlype Name of the generated member.

ni | No more member names to generate, or generator ID is invalid.
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cmxfGenConToNet

cnxf GenConToNet (
d _genld

)
=> d_netld/nil

Description

Given the generator ID obtained from cnxf St ar t GenConToNet (), generates the next net
ID.

Stop the generator after all net IDs have been generated by using cnxf St opGen() .

Arguments

d genld Database ID of the generator.

Return Values
d netld Database ID of the generated net.

ni | No more nets to generate, or generator ID is invalid.
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cmxfStartGenCon

cnkf St art GenCon(
d cvld

)
=> d_genl d/nil

Description

Creates a new generator for generating all constraint IDs for the specified cellview.

Arguments

d cvlid Database ID of the cellview.

Return Values
d _genld Database ID of the new generator.

ni | No constraints to be generated, or cellview ID is invalid.
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cmxfStartGenConToFig

cnxf St art GenConToFi g(
d _conld

)
=> d_genl d/nil

Description

Creates a new generator for generating figure 1Ds for the specified constraint.

Arguments

d conld Database ID of the constraint.

Return Values
d _genld Database ID of the new generator.

ni | No figures to be generated, or constraint ID is invalid.
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cmxfStartGenConToMemName

cnxf St art GenConToMermNane(
d _conld
t_memlype

)
=> d_genl d/nil

Description

Creates a new generator for generating member names for the specified constraint.

Arguments
d conld Database ID of the constraint.
t _memlype Name of member type.
Valid Values: net , net - cl ass, i nst ance, shape, pi n,
cl uster
Return Values
d genld Database ID of the new generator.
ni | No members of the specified type, member type is invalid, or

constraint ID is invalid.
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cmxfStartGenConToNet

cnxf St art GenConToNet (
d _conld

)
=> d_genl d/nil

Description

Creates a new generator for generating net IDs for the specified constraint.

Arguments

d conld Database ID of the constraint.

Return Values
d _genld Database ID of the new generator.

ni | No nets to be generated, or constraint ID is invalid.
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Report and GUI Functions

The following section provides Constraint Manager constraint SKILL functions, which are
used to create reports, start the Constraint Manager GUI, and dump or load constraint files..

cmxfAsc

cnxf Asc(
t _| oadDunpMode
t libFile
t_fileNm
t _consMode
[d_rep]
[t _runDir]
[t _saveMode]
)

=> t/Error

Description

Loads or dumps constraints to or from a specified ASCII file.

Arguments

t | oadDunpMode Specifies whether to load constraints from a file or dump the
constraints to a file.
Valid value: | oad or dunp

t libFile ASCII file that contains list of library cellview and view names
whose constraints will be loaded or dumped.
Valid Values:
library_name/cell_nanme/view_name

t_fileNm The name of the ASCII constraint file.

| _conMbde Specifies which type of constraint (net-based or geometric) will
be loaded or dumped.
Valid Values:
(t t) Net based and geometric constraints will be dumped or
loaded
(t nil) Net-based constraints and their support entities will be
loaded or dumped
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t_rep

t _rundir

t _saveMode

Return Values

Error

July 2002

(ni 1 t) Geometric constraints and their support entities will be
loaded or dumped

Target cellview. If ni | the current cellview will be used.
Default: ni |

The directory in which the constraints are dumped to or loaded
from.
Default: cdsCon

Specifies where the constraints are being loaded from or
dumped to.

Valid Values:

Current the current cellview.

Al'l Vi ews all view representations of the current cellview.
Li b Fil e exports cellviews specified in the ASCII library file
you create.

Default: Cur r ent

Constraint file is successfully processed.

An error is detected.
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cmxfGuiReportGen

cnxf Gui Report Gen(
p_out port
d cvld
g_conpl et eReport
)

= t/nil

Description

Creates a constraint report.

Arguments
p_out port

cvld Database ID of the cellview.

Return Values
t Successfully creates a report.

nil Cellview ID is invalid.
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cmxfGuiStartUp

cnxf Gui St art Up(
)

= t/nil

Description

Entry function to be called when constraint manager is started.

Arguments

None.

Return Values
t Opens the Constraint Manager GUI.

ni | Constraint Manager is not available.
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