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Preface

This manual provides information for IC schematic capture and simulation environment
developers and designers who want to use Cadence™ SKILL language functions instead of
menu commands in the schematic capture environments.

This manual assumes that you are familiar with the SKILL language.

/ Important

SKILL commands that are only applicable to the Virtuoso Schematic Editor XL are
tagged “XL Only”. All other SKILL commands can be used with both the L and XL
versions of the schematic edtior product.

Related Documents

The following manuals provide additional information about SKILL commands.

m  The Virtuoso Design Environment User Guide describes the tools and operations
that you should be familiar with before using SKILL functions.

m TheSKILL Language User Guide describes how to use the SKILL language functions,
the SKILL++ functions, and the SKILL++ object system (for object-oriented
programming).

m  The Virtuoso Schematic Editor L User Guide shows you how to create a schematic
of an electronic circuit.

m  The Virtuoso Schematic Editor XL User Guide provides information on schematic
editing functionality unique to the XL version of the schematic editor.

m  The Virtuoso Schematic Editor Known Problems and Solutions provides
information on problems you might encounter while using the schematic editor, along
with workarounds should they exist.

m  The_ Virtuoso Schematic Editor: What's New in 6.1 book describes new, changed
and deleted features in this release, along with information on the latest documentation
updates and PCR fixes.

October 2006 9 Product Version 6.1
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Preface

Typographic and Syntax Conventions

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

t ext

z_ar gunment

[ ]

{}

text

/ Important

Indicates text you must type exactly as it is presented.

Indicates text that you must replace with an appropriate
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.

Separates a choice of options; separates the possible values
that can be returned by a Cadence SKILL language function.

Indicates that you can repeat the previous argument.

Precedes the values returned by a Cadence SKILL language
function.

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

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

Data Types

The Cadence SKILL language supports several data types to identify the type of value you
can assign to an argument. Data types are identified by a single letter followed by an
underscore; for example, t is the data type int _vi ewNames. Data types and the
underscore are used as identifiers only: they are not to be typed.

October 2006
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Preface

The table below lists all data types supported by SKILL.

Data Types by Type

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

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 relative object design (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

October 2006
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Preface
Data Types by Type, continued
Prefix Internal Name Data Type
v hdbpath —
w wtype window type
X integer integer number
y binary binary function
& pointer pointer type

Orientation Abbreviations

Abbreviation

Description

RO

R90
R180
R270
MX
MXR90
MY
MYR90

no orientation

rotates 90 degrees

rotates 180 degrees

rotates 270 degrees

mirrors about the X axis

mirrors about the X axis 90 degrees
mirrors about the Y axis

mirrors about the Y axis 90 degrees

October 2006
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Virtuoso Schematic Editor Human
Interface (HI) Functions

The Virtuoso® Schematic Editor SKILL human interface (HI) functions and arguments,
presented in alphabetical order in this chapter, let you customize the schematic editor menus
and bindkeys. They are designed to be top-level functions that are not called by other
functions. Human interface functions are not intended for procedural use. The procedural
functions are described in Chapter 2, “Virtuoso Schematic Editor Procedural Interface (PI)
Functions.”

Most Virtuoso schematic editor human interface functions begin with schHi . You can often
derive the name of the HI function from the PI function by simply adding the Hi portion of the
name. For example, the PI function

schCreateWre

has the corresponding HI function
schHi CreateWre

Most HI functions are interactive, requiring you to interact with a form or prompting you to click
on a location or an object in your schematic. The functions accept input from an options form
associated with the corresponding menu command. When you call a function without
specifying any required arguments, an option form automatically appears. For example, when
you type schHi Copy in the CIW, the system prompts you to use your cursor to point to the
object in your schematic that you want to copy. Option forms provide a graphical interface that
lets you specify function arguments. You can manually open an option form for an active
command by pressing the F3 function key on your keyboard.

Refer to Virtuoso Schematic Editor User Guide for more information about the schematic
editor forms and options.

Most interactive functions remain active until you explicitly cancel them or until you start a new
function. Some interactive functions, such as copy, return the action immediately even though
the command is still active. These functions are based on enter functions. All HI functions

return a Boolean value, either t or ni | . When the function completes normally, the function

October 2006 13 Product Version 6.1
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returns at ; when the function fails or is canceled, the function returns a ni | . In this way, you
can create compound functions that take error recovery action.

Some functions are restricted to either schematic or schematic symbol view types. Other
functions are restricted to multisheet designs, indexes, or sheets.

October 2006 14 Product Version 6.1
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cdsName

cdsName(

Description

The cdsNane function uses information about the instance currently being drawn in order to
compute the data returned by the schematic editor during a redraw. Consequently, cds Nane
is only intended to be called as the value of an | LLabel on a symbol, and is not intended for
direct evaluation during a program. If it is invoked directly, information on the current drawn

instance will not be available. The cdsNane will display label information, usually placed on
the layer annot at e dr awi ng7, near the cell name or instance name.

This function is also attached to a cell symbol view when you use the Add Symbol Label form
and the Edit Component Display form is used to control the display of this label type.

The CDF Interpreted Labels Information sections of both the library and component are
also used to configure what the label displays. The pertinent Interpreted Labels
Information parameters are i nst Di spl ayMode and i nst NaneType.

Arguments

None.

Value Returned

None.
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cdsNetExpr

cdsNet Expr (
)

Description

The cdsNet Expr function is used inside the | LLabel that is created using the Create —
Net Expression command. This function uses information about the instance currently being
drawn in order to compute the data returned by the schematic editor during a redraw.
Consequently, cdsNet Expr is only intended to be called as the value of an | LLabel on a
symbol, and is not intended for direct evaluation during a program. If it is invoked directly,
information on the current drawn instance will not be available.

Arguments

None.

Value Returned

None.
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cdsParam

cdsPar an
n_i ndex

)

Description

The cdsPar amfunction displays label information, usually placed on the layer annot at e
dr awi ng, about the parameter values or backannotated parameter values. This function
uses information about the instance currently being drawn in order to compute the data
returned by the schematic editor during a redraw. Consequently, cdsPar amis only intended
to be called as the value of an | LLabel onasymbol, and is not intended for direct evaluation
during a program. If it is invoked directly, information on the current drawn instance will not be
available.

The cdsPar amfunction is also attached to a cell symbol view when you use the Add Symbol
Label form. The Edit Component Display form is used to control the display of this label type.
The CDF Interpreted Labels Information sections of both the library and component are
also used to configure what this label displays.

The pertinent Interpreted Labels Information parameters are par anDi spl ayMode,
par amLabel Set, opPoi nt Label Set, nodel Label Set , par anEval uat e, and
par anSi niType.

Arguments

n_i ndex Three labels are usually generated during automatic symbol
generation, but you can define additional labels. The only
requirement for the parameter labels is that you number them
sequentially, starting with 1.

Value Returned

None.

October 2006 17 Product Version 6.1
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cdsTerm

cdsTer m(
S_pi nNane

)

Description

The function cdsTer mdisplays label information, usually placed on the layer annot at e

dr awi ng8, near the pin or a net attached to the pin. It is also attached to a cell symbol view
when you use the Add Symbol Label form, and the Edit Component Display form is used to
control the display of this label type.

The cdsTer mfunction uses information about the instance currently being drawn in order to
compute the data returned by the schematic editor during a redraw. Consequently, cdsTer m
is only intended to be called as the value of an | LLabel on a symbol, and is not intended for
direct evaluation during a program. If it is invoked directly, information on the current drawn
instance will not be available.

The CDF Interpreted Labels Information sections of both the library and component are
also used to configure what this label displays. The pertinent Interpreted Labels
Information parameters are t er nDi spl ayMode, t er nSi mType, and net NaneType.

Arguments

S_pi nNane If the symbol contains special characters, you must put the
string in quotation marks or escape the special characters
properly.

Value Returned

None.
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heHiEditConfig

heH Edi t Confi g(
)

=>t

Description

Opens the hierarchy editor if the current editing window has a design opened within the
context of a configuration.

Arguments

None.

Value Returned

Always returns t .
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heHiSetInstBinding

heHi Set | nst Bi ndi ng(
)

=>t

Description

Sets the instance bindings of an instance in a cellview of open configurations. The form
associated with this function is updated with current binding information. The new bindings
are communicated to the hierarchy editor.

Arguments

None.

Value Returned

Always returns t .
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heHiShowViewsFound

heH Showvi ewsFound(
)

=>t

Description

Shows the current view being used for each instance in a form.

Arguments

None.

Value Returned

Always returns t .
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heHiUpdate

heH Updat e(
)

=>t

Description

Updates the information in the hierarchy editor after you edit the configuration.

Arguments

None.

Value Returned

Always returns t .
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hiPrevWinView

hi PrevW nVi ew(
)

Description

Scrolls back through up to ten window zoom or pan views.

Arguments

None.

Value Returned

None.
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hiNextWinView

hi Next W nVi ew(
)

Description

Scrolls forward through up to ten window zoom or pan views.

Arguments

None.

Value Returned

None.
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psQueueStatus

psQueueSt at us(
)

=>t
Description
Displays the plot jobs in the spooling queues. Usable when editing schematics or symbols.

You can use this function to examine the plot spooling queue.

Arguments

None.

Value Returned

Always returns t .
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schAddSelectPt

schAddSel ect Pt (
)

=>t

Description

Selects the object under the cursor. Maintains the selected set and adds the object to the
selected set. Usable when editing schematics. Is equivalent to the Graphics Editor
nouseAddSel ect Pt function. Provides other functions with the identity of the most recently
selected object, which is required for extended selection.

Arguments

None.

Value Returned

Always returns t .
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schDirectEdit

schDi rect Edi t (
X_i ndex

)

=> t

Description

Directly edits or manipulates the object under the cursor. Usable when editing schematics
and symbols.

If the object is under the cursor or if the object is in the selected set, you can modify all objects
in the selected set. If the object under the cursor is not in the selected set, you can modify
only that object. If there is no object under the cursor, the Sel ect By Ar ea process is used.

In the schBi ndkey. i | file, DrawThr ul is bound to schDi r ect Edi t as shown:

<Dr awThrul> schDi rect Edi t (1)
Shi ft <Dr awThrul> schDirect Edi t (2)
Ctrl <DrawThrul> schbDirectEdit (3)

The following table shows what kind of edit takes place.

Object Type/index 1 2 3
Instance (or Block) Stretch Copy Move
Wire Stretch Copy Move
Wire Vertex Stretch Add Wire Move
Schematic Pin Stretch Add Wire Move
Note Shape Move Copy Move
Note Shape Edge Stretch Move Move
Note Shape Vertex Stretch Move Move
Symbol Pin Move Add Line Move
Labels Move Copy Move
Instance Pin Add Wire Add Wire Add Wire
Instance Label Move Move Move
Net Expression Move Copy Move
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Arguments

X_i ndex An integer that specifies which function to execute.
Valid Values: 1, 2, 3

Value Returned

Always returns t .

Example
schDirectEdit( 1)

If the cursor is not over an object, executes sel ect By Ar ea. If the object under the cursor
is an instance, executes st r et ch on the instance. If that instance belongs to the selected
set, stretches all objects in the selected set.

schDirectEdit( 2 )

If the cursor is not over an object, executes an additive sel ect By Ar ea. If the object under
the cursor is an instance, executes copy on the instance. If that instance belongs to the
selected set, copies all objects in the selected set.

schDirectEdit( 3 )

If the cursor is not over an object, executes desel ect By Ar ea. If the object under the
cursor is an instance, executes nove on the instance. If the instance belongs to the selected
set, moves all objects in the selected set.
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schExtendSelectPt

schExt endSel ect Pt (
)

=> t

Description

Extends the selection of the object under the current cursor position by selecting objects
around the current object. Usable only when editing schematics.

Searches through the schematic cellview for objects that are physically touching the object
under the cursor and adds them to the selected set. If the cursor is over an object, this
function selects the object. If the object is already selected, this function extends the
selection. This function adds any objects in the next selection level to the selected set. It
increments the selection level until something is selected. When this function reaches the
maximum selection level, it cycles back to the single object. For example,

m  Extending a wire selects all segments in the same branch; selection stops at T-
intersections, pins, instance pins, and changes in wire width. Executing the function a
second time selects all connected wire segments, stopping only at pins and instance
pins.

m  Extending an instance selects all single wire segments connected to any of its instance
pins. Repeating the function extends along wires as described above.

m  Extending a label selects its owner. Repeating the function extends the owner as
described above for wires, pins, and instances.

Arguments

None.

Value Returned

Always returns t .
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schHiAbout

schH About (
)

=>t

Description

Opens the product information window, which indicates the schematic editor release number
and copyright information.

Arguments

None.

Value Returned

Always returns t .
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schHiAlternateView

schHi Al t er nat eVi ew(
)

=>t
Description

Changes the view name of a single component by toggling through the list of possible views.
Usable only while editing a schematic cellview. Operates on one instance at a time.

If the selected set contains only one instance, that instance is modified. If no instances are in
the selected set, you are prompted to point at an object to modify. If more than one instance
is in the selected set, you are prompted to select only one instance. The set of view hames
is derived from the views that exist for the instance’s master excluding those views referenced
inthe schCycl eVi ewNanmeExcl usi onLi st global variable defined in the
schConfig.il file.

Arguments

None.

Value Returned

Always returns t .

October 2006 31 Product Version 6.1



Virtuoso Schematic Editor SKILL Functions Reference
Virtuoso Schematic Editor Human Interface (HI) Functions

schHiCellViewProperty

schHi Cel | Vi ewPr operty(
)

=> t

Description

Displays the options form showing the properties for the current cellview. Usable only when
editing schematic or symbol cellviews.

Arguments

None.

Value Returned

Always returns t .
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schHiChangeEditMode

schHi ChangeEdi t Mode(
t _newMode

)

=> t

Description

Sets the mode for the design in the current window to read or append. The mode is the same
as that supplied to dbOpencCel | Vi ewBy Type.

@aution

To prevent any unintentional loss of data, you should not use this
function to change the mode to overwrite w mode.

Arguments

t _newMode New access mode; must be enclosed in quotation marks.
Valid Values: r (read), a (append)

Value Returned

Always returns t .

Example
schHi ChangeEdi t Mode( "r" )

Changes the mode to read and returns at .
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schHiCheck

schH Check(
[ t_action ]

)

=>t

Description

Checks the connectivity of a schematic and optionally starts the schematic rules checker
(SRC) or the cross-view checker (VIC). Usable only when editing schematics. A dialog box
shows the total number of errors and warnings detected when the function is complete.

Arguments

t_action Defines the action to take; must be enclosed in quotation
marks.
Valid Values: run, edi t Opti ons, edi t Opti onsAndRun
Default: edi t Opt i onsAndRun

Value Returned

Always returns t .

Example
schHi Check( "editOptions" )

Displays the options form for modifying the check options.
schHi Check( "run" )

Runs the checks that are set on the form.
schHi Check( "edit Opti onsAndRun" )

Lets you modify the various check option settings on a form. The check is then performed on
the schematic in the current window.
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schHiCheckAndSave

schH CheckAndSave(
)

=>t
Description

Performs the checks specified by the check options and saves the schematic to disk under
the same cell name and view name, and in the same library. Usable only when editing
schematics.

Provides a simple interface to the schematic check function and saves the schematic if no
connectivity errors are encountered during the check. If errors do exist, then depending on
the Check and Save Action on Error setting, the schematic is either saved or not saved or
you are prompted for the next action to perform.

Arguments

None.

Value Returned

Always returns t .
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schHiCheckHier

schH CheckHi er (
[ t_action ]
[ t_reflLibs ]
)

=>t

Description

Performs the specified checks on the current schematic and the hierarchy below it. Also
updates the connectivity as needed and runs the schematic rules checker (SRC), the cross-
view checker (VIC), or both. Usable only when editing schematics. Only processes
schematics found in the hierarchy starting from the current cellview. The view name list used
to control the traversal is taken from the window in which the function is run.

Arguments

t _action Defines the action to take; must be enclosed in quotation
marks.
Valid Values: run, edi t Opti ons, edi t Opti onsAndRun
Default: edi t Opt i onsAndRun

t _reflLibs Additional reference libraries to process; must be enclosed in
guotation marks.

Value Returned

Always returns t .

Example
schHi CheckHier( "editOptions" )

Displays the form for modifying the check hierarchy options.
schHi CheckHier( "run" " ")

Runs the hierarchical check with the options set as they are on the form; the empty string for
thet _ref Li bs argument specifies that no reference libraries are to be checked.

schHi CheckHi er ( "edit Opti onsAndRun" )

Lets you modify the various check option settings on a form.
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schHiCloneSymbol

schH C oneSynbol (
[ t_libraryName ]
[ t_cell Name ]
[ t_viewName ]

)

=>t

Description

Copies graphics from an existing symbol library into the symbol design you are currently
editing. Usable only when editing symbols. If you do not specify any argument, the options
form appears and prompts you for the values of these fields.

Arguments

t_|ibraryNanme Library that contains the symbol you want to clone; must be
enclosed in quotation marks.

t _cell Name Name of the cell you want to clone; must be enclosed in
guotation marks.

t _vi ewName Name of the view you want to clone; must be enclosed in

guotation marks.

Value Returned
Always returns t .

Example
schHi d oneSynbol ( " sanple" "nand2" "synbol" )

Clones the graphic of the nand2 symbol from the sanpl e library and prompts you for a
point to place it in your current symbol.
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schHiComputePinRef

schHi Conput ePi nRef (

[ t_reportFile ]
_display ]
_format String ]
_reportDups ]
_sortByDir ]

Description

Displays the Cross-Reference Options form for current index or sheet schematic, which
computes, stores, and lists zone references for all pins and offsheet connectors in a
multisheet schematic. The zone references identify where pins on other sheets reference the
same net. Uses stored references to identify pin locations. The pin references can be
displayed in the schematic alongside each pin or written to a report file. Can be used only
when editing either the index or a sheet of a multisheet design. The index requires checking
before zones can be computed.

Arguments

t reportFile Filename for the cross-reference report; must be enclosed in
guotation marks. Use an empty string to suppress the report
file.

Default: * "

t _display Controls display of cross-references in the schematic; must be
enclosed in quotation marks. Set this argument to on to display
cross-references or to of f to remove any existing cross-
references.

Default: on

t format String Controls the cross-reference format. You can build the cross-
reference format using any combination of the following in any
order:

sheet Nunmber zone referenceName direction

Default: schGet Env( " pi nRef For nat ")
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t _reportDups Controls reporting of duplicate pin references found within the
same zone; must be enclosed in quotation marks. Set this
argument to on to report duplicate pin references or to of f to
suppress these reports.

Default: schGet Env( " pi nRef Dupl i cat es™)

t _sortByDir Controls sorting of pin references; must be enclosed in
guotation marks. Set this argument to on to sort by direction or
to of f to sort by sheet number.

Default: schGet Env( " pi nRef Sorti ng")

Value Returned

Always returns t .

Example

schHi Conput ePi nRef ( " desi gn. xref" )

Displays the Cross-Reference Options form and also creates a report file named
desi gn. xr ef.

schH Conput ePinRef ( "" "on" "1 B" "off" "on" )

Displays the Cross-Reference Options form to produce cross-references in the schematic

alongside each pin in sheet 1 zone B. Duplicate references are not reported and references
are sorted by direction.

October 2006 39 Product Version 6.1



Virtuoso Schematic Editor SKILL Functions Reference

Virtuoso Schematic Editor Human Interface (HI) Functions

schHiCopy
schHi Copy(

[ g_fornFlag ]
[ X_nunrows ]

[ Xx_nuncol s ]

[ t_useSel Set ]

)

=> t

Description

Copies objects and data such as object properties. Objects can be copied between different
schematic cellviews. Usable when editing schematics or symbols.

If the selected set contains multiple objects, you are prompted to click on a reference point.

Arguments

g_fornFl ag

X_NunT ows

X_nuncol s

October 2006

Specifies whether or not to bring up the options form. A t
displays the options form. A ni | copies any selected object
using default values set on the form.

Number of rows to generate. Range is limited by the system.

If Xx_nunr ows is greater than 1, you are prompted to select a
destination for the first copy in the second row. The schematic

editor calculates the offsets for placing the remaining elements
of the array. The resultant objects are copies of the original and
are not stored as an array. Xx_nunr ows resets to 1 when you

complete the copy.

Default: 1

Number of columns to generate. Range is limited by the
system. If x_nuncol s is greater than 1, you are prompted to
click on a location for the second copy in the first row. The
schematic editor calculates the offsets for placing the remaining
elements of the array. The resultant objects are copies of the
original and are not stored as an array. x_nuncol s resetsto 1
when you complete the copy.

Default: 1
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t _useSel Set Specifies whether to copy the entire selected set or only the
object you select with the mouse; must be enclosed in quotation
marks. If you set this argument to noSel Set , any previously
selected objects are ignored and the function is nonmodal. If
you set the argument to use Sel Set , any previously selected
objects are used and the function is nonmodal; otherwise, the
function is modal and prompts you for objects to copy.

Valid Values: useSel Set , noSel Set
Default: useSel Set

Value Returned

Always returns t .

Example
schHi Copy( nil 2 3)

Makes six copies of objects you select and calculates the placement of each object according
to your selected destination point of the first copy in the second row and the second copy in
the first row. The ni | value does not bring up the options form but uses the current field
values.

schHi Copy( t )

Displays the options form you use to specify the values for your copy.
schHi Copy( nil 1 1 "noSel Set" )

Ignores the selected set and prompts you to select the object to copy.
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schHiCreateBlockInst

schHi Creat eBl ockl nst (

[ t_libraryNane ]
_cel |l Name ]
_vi ewName ]

_pi nNanmeSeed |

Description

_instanceNane ]

t
t
t _bl ockSanpl eName ]
t
t

Creates a block and places an instance of a block in a schematic. Usable only when editing
schematics. If you do not type a library, view, and instance name as arguments, the options
form appears and prompts you for these values. The block choices are defined by the
schBl ockTenpl at e variable inthe schConfi g. i | file. If you type freeform, the schematic
editor prompts you to type a rectangular shape by clicking on two points of the rectangle.

Arguments

t _|IibraryName

t _cell Name

t _vi ewName

t bl ockSanpl eNane

t _instanceName

t _pi nNameSeed

October 2006

An existing library in which you want to create your block; must
be enclosed in quotation marks.

Cell name of the block you want to create; must be enclosed in
guotation marks.

View you want to create; must be enclosed in quotation marks.

Name of a block sample that represents the boundary of the
block; must be enclosed in quotation marks.

Valid Values: smal | , medium |l arge,2 by 1,1 by 2,al u,
mux4, mux8

Unigue name to assign to your instance; must be enclosed in
guotation marks.

Seed name that the schematic editor uses when generating
names of new pins created on this block; must be enclosed in
guotation marks.
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Value Returned

Always returns t .

Example
schHi Creat eBl ockl nst( "ASIC LIB" "BLOCK1" " SYMBOL_NEG' )

Creates a new block with the specified fields. Prompts you to type a rectangular shape that
specifies the shape of the symbol as well as the origin of the instance of the new block.
t _pinNameSeed issettopi nandt _i nst anceNane is assigned a unique value.

schHi Creat eBl ocklnst ( "ASIC LI B" "BLOCKL BLOCK2" " SYMBOL_NEG' "large" "I1 |2"
n Pl NII )

Creates two blocks named BLOCK1 and BLOCK2. Both blocks are createdinthe ASI C LI B
library and the view name is SYMBOL _NEG. The instance names are |l 1 and | 2. The
boundary of the blocks is a fixed size based on the pointlist in the bl ockSanpl e map that
relates the | ar ge bl ockSanmpl eName. The schematic editor drags the first block and
prompts you for a location to place the instance. It then drags the second block and prompts
you for a location.

October 2006 43 Product Version 6.1



Virtuoso Schematic Editor SKILL Functions Reference
Virtuoso Schematic Editor Human Interface (HI) Functions

schHiCreatelnst

schHi Creat el nst (
[ t_libraryName ]
[ t_cell Name ]
[ t_viewName ]
[ t_instanceNane ]
[ x_rows ]
[ x_colums ]

)

=> t

Description

Places an instance of a cellview in a schematic. Usable only when editing schematics.

Arguments

t _|ibraryName Library that contains the cellview; must be enclosed in
guotation marks.

t _cell Name Cell name you want to use; must be enclosed in quotation
marks.

t _vi ewName View you want to use; must be enclosed in quotation marks.

t _instanceName Unigue name to assign to your instance; must be enclosed in
guotation marks. To name more than one instance, use a space
as a delimiter. The schematic editor places the instances in the
order in which you specified them.

X_rows Number of rows of instances to create. Range is limited by the

system. If x_r ows is greater than 1, you are prompted to click
on a location to place the first instance in the second row. The
schematic editor places the first components of the remaining
columns, then drags all first row components and places all
remaining components. It names each instance with the names
that you specified int _i nst anceNane. If

t _i nstanceName is empty, unique names are generated for
each instance placed.
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x_col ums Number of columns of instances to create. Range is limited by
the system. If x_col umns is greater than 1, you are prompted
to click on a location to place the first instance in the second
column. The schematic editor places the first components of
the remaining columns, then drags all first row components and
places all remaining components. It names each instance with
the names that you specified int _i nst anceNane. If
t _i nst anceName is empty, unique names are generated for
each instance placed.

Value Returned

Always returns t .

Example
schHi Createl nst( " SAMPLE" "AND2" "SymBOL" "10' )

Drags the requested AND2 symbol from the SAMPLE library until you click on a location to
place it. Symbol view name is SYMBOL and the instance name is | O

schHi Createl nst( " SAWPLE" "AND2" "SymBOL" "A B' 4 3)

Creates an array of 12 components. Names the first two instances in the first row A and B.
Automatically generates unique instance names for the remaining instances in the array.
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schHiCreatelnstBox

schHi Cr eat el nst Box(
[ g_autoBox ]

)

=>t

Description

Creates an instance box for the symbol you are editing. An instance box defines a rectangular
region in which an instance of a symbol is selectable. Usable only when editing symbols.

If you specify g_aut oBox, the editor creates an instance box. Otherwise, you are prompted
to type a rectangle to represent the instance box.

Arguments

g_aut oBox Specifies whether the instance box is created automatically (t )
or manually (ni | ).

Value Returned

Always returns t .

Example
schHi Createl nstBox( t )

Calculates the size of the rectangle to represent the instance box by determining the centers
of all symbol pins, device shapes, and device labels.
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schHiCreateNetExpression

schHi Cr eat eNet Expr essi on(
[ t_netExpr ]
[ t_justify ]
[ t_fontStyle ]
[ n_fontHeight ]
)

=>t

Description

Creates an inherited connection and the corresponding net expression label. Usable when
editing schematics or symbols.

If you do not specifyt _net Expr or if you specify it as ni | , the options form appears and
prompts you for the net expression. Ift _justify,t _font Styl e,andn_f ont Hei ght
are not specified, the software applies the current value of the respective environment
variables: cr eat eLabel Justi fy, creat eLabel Font Styl e, and

cr eat eLabel Font Hei ght . The editor drags the label described by arguments and
prompts you to select a location to place the label.

Arguments

t _net Expr A string containing the net expression in NLP syntax; must be
enclosed in quotation marks.

t justify Justification to give the net expression label text with respect to
its placement; must be enclosed in quotation marks.
Valid Values: upper Left ,upper Cent er,upper Ri ght,
centerlLeft,centerCenter,centerRi ght,
| ower Left,| ower Cent er,| ower Ri ght

t fontStyle Label font style; must be enclosed in quotation marks.
Valid Values: eur oSt yl e, fi xed, got hi ¢, mat h, r oman,
script,stick,swedish,m| Spec

n_font Hei ght Label height in user units.

Default: 0. 0625

Value Returned

Always returns t .
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Example
schHi Creat eNet Expression( "[@nd: % gnd!]" "lowerLeft" "stick" 0.0625 )

Creates the net expression label " gnd! " .
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schHiCreateNotelLabel

schHi Cr eat eNot eLabel (

[ t_text ]

[ t_justify ]
[ t_fontStyle ]
[ n_fontHeight ]

[ t_type ]
)

=>t

Description

Creates a note label to annotate the design for documentation purposes. These shapes do
not affect connectivity. Usable when editing schematics or symbols.

If you do not specifyt _t ext oryou specifyitasni | , the options form appears and prompts
you for the note label text. The editor drags the label described by arguments and prompts
you to select a location to place the label.

Arguments

t _text

t justify

t fontStyle

n_font Hei ght

t _type

October 2006

Text for your note to include spaces, tabs, and new lines; must
be enclosed in quotation marks.

Justification of the label text with respect to its placement; must
be enclosed in quotation marks.

Valid Values: upper Left ,upper Cent er,upper Ri ght,
centerlLeft,centerCenter,centerRi ght,

| ower Left,| ower Cent er,| ower Ri ght

Label font style; must be enclosed in quotation marks.
Valid Values: eur oSt yl e, fi xed, got hi ¢, mat h, r oman,
script,stick,swedish,m| Spec

Label height in user units.
Default: 0. 0625

Label type; must be enclosed in quotation marks.
Valid Values: nor mal Label , NLPLabel , | LLabel
Default: nor mal Label
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Value Returned
Always returns t .

Example
schHi Cr eat eNot eLabel ( "Low Pass Filter Section" )

Creates the single string label Low Pass Fi | t er Secti on using the current settings of all
other arguments.
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schHiCreateNoteShape

schHi Cr eat eNot eShape(
[ t_shape ]
[ t_style ]
[ x_width ]
)

=>t
Description

Creates a shape to annotate the design for documentation purposes. These shapes do not
affect connectivity. Usable when editing schematics or symbols.

Options forms are seeded with the argument values. If you omit any arguments, the options
form appears and prompts you to specify the missing values.

Arguments

t _shape Shape to create; must be enclosed in quotation marks.
Valid Values: | i ne, rect angl e, pol ygon, circl e,
el lipse,arc

t _style Line style of the shape; must be enclosed in quotation marks.
Valid Values: sol i d, dashed

X_Wwi dt h The width of the line, ift _shape issettol i ne.

Value Returned

Always returns t .

Example
schHi Cr eat eNot eShape( "rectangl e

solid" )

Starts creating a rectangle using a solid line in the current window.
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schHiCreatePatchcord

schHi Creat ePat chcor d(
)

=t | nil

Description

Displays the Create Patchcord form where you can create, and add, a pat chCor d instance
on a schematic along with appropriately named net stubs.

The expected use is to allow for simple aliasing of nets, where you can enter an alias prefix,
for example cd, and also the design nets that will be used in that alias, for example ctr |,
d<0: 4> etc. The pat chCor d will then, using this example, have the nets cd<0: 5> and
ctrl,d<0: 4> added to it.

For more information see Adding Patchcords Using the Create Patchcord Form in the
Virtuoso Schematic Editor User Guide.

Arguments

None.

Value Returned

t Successfully displayed Create Patchcord form.

ni | Failed to display Create Patchcord form.
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schHiCreatePin

schH Creat ePi n(

t _term nal Name ]
t_direction ]
_usage |
_interpret ]
_node ]

_net Expr ]
t_justify ]
t_fontStyle ]
n_f ont Hei ght ]

[
[
[t
[t
[t
[t
[
[
[

)

=> t

Description

Creates a pin of a specified type in your schematic. Usable only when editing schematics.

Arguments

t _term nal Name Terminal name of the pin to create; must be enclosed in
guotation marks. To create more than one pin, use a space
between names as a delimiter. Each pin is placed individually. If
you did not specifyt _t er m nal Name or you specify it as
ni | , the Options form appears.

t _direction Direction of the pin; must be enclosed in quotation marks.
Valid Values: i nput , out put ,i nput Out put ,swi tch

t _usage Type of pin; must be enclosed in quotation marks.
Valid Values: schemat i c, of f Sheet

t_interpret Interprets t er m nal Name; must be enclosed in quotation

marks. If you sett _i nt er pr et to menber, a pin for each
member name int _t er m nal Nane is generated in the order
presented int _t er m nal Name. For example, if you
designate a multibit terminal name as addr <7: 0>, the
schematic editor places each member name, addr <7>
through addr <0>, and each of these member name pins
individually. If you sett i nterpret toful |, apinforeach
space-delimited terminal name fromt _t er m nal Nane is
placed individually. Valid Values: f ul | , menmber

Default: f ul |
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t _node Mode you use to place the pins; must be enclosed in quotation
marks. If you sett _node toarray (pl acenent field), the
schematic editor places the current pin as if in si ngl e mode.
Then, if there are any remaining pins to place, it prompts you for
a second point that sets the offset between the remaining pins.
When a hierarchical pin exists in a sheet schematic, the
schematic editor preserves the direction of the terminal when
you create an offsheet connector for the same terminal with a
different direction. In this case, the direction specified for the
offsheet pin is used only to select its master.

Valid Values: si ngl e, arr ay
Default: si ngl e

t _net Expr A string containing the net expression in NLP syntax; must be
enclosed in quotation marks.

t justify Justification to give the label text with respect to its placement;
must be enclosed in quotation marks.
Valid Values: upper Left,upper Cent er, upper Ri ght,
centerLeft,centerCenter,centerRi ght,
| ower Left,| ower Center,| ower Ri ght

t fontStyle Label font style; must be enclosed in quotation marks.
Valid Values: eur oSt yl e, fi xed, got hi ¢, mat h, r oman,
script,stick,swedish,m | Spec

n_f ont Hei ght Label height in user units.
Default: 0. 0625

Value Returned

Always returns t .

Example
schHi CreatePin( "datal" "input" "offSheet" )

Creates a pin for an input offsheet pin. You can drag and place the pin using the mouse. The
schematic editor designates the terminal name dat al.

schHi CreatePin( "datal" "input" "offSheet" "[@ower:%vdd!']" )

Adds a net expression to an inout offsheet pin.

schHi CreatePin( "addr<7:0>" "input" "schematic" "menber" )
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For each member name, addr <7> through addr <0>, you can drag and place a schematic
input pin with a member name.

schHi Creat ePi n( "addr<7: 0> data4 data5" "input" "schematic" "full" )

Places one schematic input pin for each space-delimited name addr <7: 0>, dat a4, and
dat a5.

schHi CreatePin( "addr<2:0>" "input" "schematic" "menber" "array" )

Places an array of schematic input pins.
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schHiCreateSheet

schH Cr eat eSheet (
[ n_number ]
[ t_size ]
g t_type ]

=> t

Description
Creates a sheet for a multisheet schematic. Usable only when editing schematics.

If you do not supply all arguments, a form appears and prompts you to specify the appropriate
values.

If you want to create a multisheet schematic from a nonmultisheet schematic, you are asked
to confirm the conversion. The current schematic becomes the first sheet in the index, the
created sheet becomes the second sheet, and an index is created. All appropriate properties
in the index and on the sheet are updated.

Arguments

n_number Number of the sheet to create. If the value is less than zero or
specified as ni | , the schematic editor generates a number
based on the value of the last number in the multisheet
schematic.

t _size Size of the sheet to create; must be enclosed in quotation
marks. If none is specified, the schematic editor creates a new
sheet without a border. If ni | is specified, the schematic editor
designates the sheet size from a property on the index or it
defaults to a standard size if the property does not exist.

Valid Values: A, B, C, D, E, F, A Book, none

t _type Type of border; must be enclosed in quotation marks. A
cont i nue sheet border contains less information than the
standard sheet border. If none is specified fort _si ze,

t _type isignored. If no type is specified, a basi ¢ sheet
border is created.
Valid Values: basi ¢, conti nue
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Value Returned
Always returns t .

Example
schHi CreateSheet ( 3 "C' "continue" )

Creates sheet number three, with a C-sized continuation border, which becomes the current
cellview.
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schHiCreateSimBox

schHi Cr eat eSi mBox(
[ t_signal Name ]
[ t_type ]
)

=> t

Description
Creates a simulation monitor in a schematic. Usable only when editing schematics.

If you do not specify a signal name, the options form appears and prompts you to specify the
missing values.

Arguments

t _signal Nanme The signal name to monitor; must be enclosed in quotation
marks.

t _type Simulation monitor type; must be enclosed in quotation marks.

noni t or creates a box in which to continuously view the state
of the signal. di spl ay creates a box only for the duration of
this function.

Valid Values: noni t or, di spl ay

Value Returned

Always returns t .

Example
schHi Creat eSi mBox( "clock™ "display" )

Displays the clock simulation monitor and prompts you to place it.
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schHiCreateSymbolLabel

schHi Creat eSynbol Label (
[ t_label Choice ]

[ t_text ]

[ t_justify ]
[ t_fontStyle ]
[ n_fontHeight ]

[ t_type ]
)

=>t

Description

Places labels in a symbol. Usable only when editing symbols.

Use schHi Cr eat eSynmbol Label to create the labels that are normally required in a
symbol. For each label to place, the function drags the label specified byt _t ext and
prompts you for a location to place it. The function clearst _t ext and allows setting of
various options after each label is placed.

Arguments

t | abel Choice

t _text

t justify

t fontStyle

n_f ont Hei ght

t _type
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The kind of label to create; must be enclosed in quotation
marks.

Valid Values: i nst ance | abel ,devi ce annot at e,

| ogi cal | abel, physical |abel,pin |abel,pin
annot at e

Text of the label; must be enclosed in quotation marks.

Label justification of the text with respect to its placement; must
be enclosed in quotation marks.

Valid Values: upper Left,upper Cent er, upper Ri ght,
centerLeft,centerCenter,centerRi ght,

| ower Left,| ower Cent er,| ower Ri ght

Label font style; must be enclosed in quotation marks.
Valid Values: eur oSt yl e, fi xed, got hi ¢, mat h, r oman,
script,stick,swedish,m | Spec

Label height in user units.
Default: 0. 0625

Label type; must be enclosed in quotation marks.
Valid Values: nor mal Label , NLPLabel ,I LLabel
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Value Returned

Always returns t .

Example
schHi Cr eat eSynbol Label ( "i nstance | abel "

Drags the instance label count er and prompts you for a location to place it.

"counter" )

October 2006 60 Product Version 6.1



Virtuoso Schematic Editor SKILL Functions Reference
Virtuoso Schematic Editor Human Interface (HI) Functions

schHiCreateSymbolPin

schHi Creat eSynbol Pi n(
t _term nal Name ]

[

[ t_type ]

[ t_direction ]

[ t_interpret ]

[ t_node ]

[ n_incrCount ]

[ t_location ]

)

=> t
Description

Creates pins in a symbol. Usable only when editing symbols.

If you do not specifyt _t er m nal Name or you specify it as ni | , the options form appears
and prompts you to change any of the fields.

While dragging the appropriate pin master, click on a location. If you did not set
t |l ocation tonone, alabelis placed to display the terminal name.

Arguments

t term nal Name

t_type
t _direction

t _interpret
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Terminal name of the pin; must be enclosed in quotation marks.
To create more than one terminal name, use a space between
names as a delimiter.

Type of pin; must be enclosed in quotation marks. The value
must be an entry in the schSynmbol Pi nMast er map.

Direction of the pin; must be enclosed in quotation marks.
Valid Values: i nput , out put , i nput Qut put,swi tch

Interpretst _t er m nal Name; must be enclosed in quotation
marks. If you sett _i nt er pret tomember, a pin for each
member name int _t er m nal Nane is generated in the order
presentedint _t er m nal Name. Ifyousett i nterpret to
f ul | , a pin for each space-delimited terminal name from

t _term nal Name is placed individually.

Valid Values: f ul | , menmber
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t _node Mode used to place pins; must be enclosed in quotation marks.
Ifyousett nmode tosi ngl e, the schematic editor drags each
described pin and prompts you for a location to place each one.
If you sett _node to ar r ay, the schematic editor places the
current pin as ifin si ngl e mode. Then, if there are any
remaining pins to place, it prompts you for a second point that
sets the offset between the remaining pins.

Valid Values: si ngl e, arr ay

n_i ncr Count Distance between the pin and the label.
Valid Values: 0 through 32
Default: 1
t location Location of the terminal name label; must be enclosed in

guotation marks.
Value Values: | ef t,ri ght,none

Value Returned

Always returns t .

Example
schHi Creat eSymbol Pin( "datal" "square" "input" "full"

"single" 0 "left" )
Creates a square input symbol pin using the pin master. Drags the pin with a label to the left
until you select a destination point. The editor designates the pin name dat al.

schHi Cr eat eSynbol Pi n( "addr<7: 0>" "square .

i nput menber single" 0 "left" )

For each member name addr <7> through addr <0>, you can drag and place a symbol
input pin with a label to the left of the pin.

The input pins are named with the individual member names.

schHi Creat eSynbol Pin( "datal data2 data3" "square" "input" "full"
n I ef t n )

"single" 0O

Places a pin for each space-delimited terminal name dat al, dat a2, and dat a3.

schHi Creat eSynbol Pin( "addr<7:0>" "square" "input" "nember" "array" )

Places an array of symbol input pins.
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schHiCreateSymbolShape

schHi Cr eat eSynbol Shape(
[ t_shape ]
[ t_style ]
[ x_width ]
[ g_nonMbdal ]
)

=>t
Description
Creates a line or shapes that describe a symbol. Usable only when editing symbols.

If you did not specify eithert _shape ort _styl e, the options form appears and prompts
you to change the settings. The shapes created with this function give you a visual indication
about the symbol’s purpose.

Arguments

t _shape Type of shape to create; must be enclosed in quotation marks.
Valid Values: | i ne, rect angl e, pol ygon, arc, circl e,
el lipse

t _style Fill style of the shape; must be enclosed in quotation marks.
Valid Values: out | i ne, sol i d

X_Wwi dt h Width of the line, ift _shape issettol i ne.

g_nonModal Specifies whether the command should be modal.
Valid Values: t , ni |
Default: ni |

Value Returned

Always returns t .

Example

schHi Cr eat eSynbol Shape( "rectangle outline" )

Starts creating another rectangle.
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schHiCreateWire

schHi Creat eWr g(
[ n_width ]
[ g_drawvbde ]
[ t_routeMethod ]
[ t_lockAngle ]
[ g_nonMbdal ]
[ t_color ]

[ t_lineStyle ]

)

=>t

Description

Creates different style wires that represent net connections in a schematic. Usable only when
editing schematics.

You can manually draw a wire or let the schematic editor route the wire automatically,
depending on g_dr awMode. g_dr awMode allows you to draw wires of different shapes.
t _rout eMet hod prompts you to enter two end points for the wire that the schematic editor
then routes.

The schematic editor draws a rubberband line until you click on the next segment. The current
setting for g_dr awMode determines the rubberband line shape. You can change the value
by displaying the options form.

To complete the line manually, click on a schematic pin, a pin of a component, another wire,
or double-click on the wire end point. The schematic editor continually prompts you to click
on another wire until you want to select another function.

When you complete the wire, the schematic editor automatically generates pins if the edge
of the wire connects to the edge of a block. You can specify the pin attributes by setting the
blockDirRule field of the Editor Options form and by specifying the pinSeed property on the
block.

Arguments

n_wi dth Wire width in user units.
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g_dr awMode Method of wire entry; must be enclosed in quotation marks.
When g_dr awMode is set to anyAngl e, the line can be
locked to 45 degrees witht | ockAngl e.
Valid Values: r out e, anyAngl e, | 90X, | 90Y, | 45Long,
| 45Angl e

t _routeMethod Method to use when routing the wires; must be enclosed in
guotation marks. Valid only when g_dr awMode isroute. A
t _routeMet hod offli ght leaves flight lines in the
schematic, of f ul | executes an algorithm that creates
orthogonal line segments, and of di r ect creates a straight
solid line between the two points. In some cases, the f ul |
routing method is not able to complete the connection path. In
these cases, a flight line is left in the schematic to indicate the
intended connectivity.
Valid Values: f i ght, ful I, direct

t | ockAngl e Specifies whether the drawing lines are locked to 45 degrees;
must be enclosed in quotation marks. Valid only when
g_dr awMode is anyAngl e.
Valid Values: any, 45

g_nonModal Specifies whether the command should be modal.
Valid Values: t , ni |
Default: ni |
t_col or Specifies the color; must be enclosed in quotation marks. The

color must be defined in the Display Resource File. If
t routeMethodisflight,t col or isignored.

t lineStyle Specifies the line style; must be enclosed in quotation marks.
The line style must be defined in the Display Resource File. If
t routeMethodisflight,t |ineStyl e isignored.

Value Returned

Always returns t .

Example
schHi CreateWre( 0.0625 "190X" )

Starts creating a 0.0625-unit wide line in the schematic. The rubberband line shape is set to
L90 and starts in the X direction.
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schHi CreateWre ( 0.0 "route" "full" )

Prompts you to enter two points for the wire, which the schematic editor then routes using the
most complete routing algorithm. Draws a rubberband line from your first selected point until

you select a second point. The schematic editor routes the wire automatically using the f ul |
route method.
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schHiCreateWireLabel

schH Creat eWrelLabel (
[ t_text ]
[ t_purpose ]
[ t_justify ]
[ t_fontStyle ]
[ n_fontHeight ]
[ t_interpret ]
[ t_node ]
)

=> t

Description

Creates wire labels in a schematic. Physical contact between a label and wire is not required.
You can move a label independently from a wire. When you move a wire that has a label glued
to it, the label also moves. Usable only when editing schematics.

Specify ni | for any option you wish to skip over.

Arguments

t text

t _purpose

t justify

t fontStyle
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Text of the label; must be enclosed in quotation marks. To
create more than one label, use a space between labels as a
delimiter. The schematic editor places each label individually. If
you modify any portion of t _t ext while the function is active,
label generation begins again from the first label int _t ext .

Purpose of the placed label; must be enclosed in quotation
marks. If you sett _pur pose tol abel , the placed label
assigns the given name to the indicated wire by renaming it. If
you sett _pur pose toal i as, the placed label defines an
alias for the indicated wire.

Valid Values: | abel ,al i as

Justification of the label text with respect to its placement
location; must be enclosed in quotation marks.

Valid Values: upper Left,upper Cent er, upper Ri ght,
centerlLeft,centerCenter,centerRi ght,

| ower Left,| ower Cent er, | ower Ri ght

Label font style; must be enclosed in quotation marks.
Valid Values: eur oSt yl e, fi xed, got hi ¢, mat h, roman,
script,stick,swedi sh,m| Spec
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n_font Hei ght

t _interpret

t _node

Value Returned

Always returns t .

Example

Label height in user units.
Default: 0. 0625

Interpretation of t _t ext ; must be enclosed in quotation
marks. If you sett _i nt er pret to menber, alabel for each
member name listed int _t ext is generated in the order
presented int _t ext and each of these member name labels
is placed individually. If you sett _i nterpret tofull,a
label for each space-delimited terminal name fromt _t ext is
placed individually. Whent _i nt er pr et is changed from
menber toful |, the label text is reset to the full text of the
name that generated the current member name.

Valid Values: f ul | , menber

Mode to place the labels; must be enclosed in quotation marks.
If you sett _node tosi ngl e, you can drag each label to
place it. If you click on an open area, a rubberband line is drawn
from the control point of the label and prompts you for the
location of the wire segment to label. If you sett _mode to
arr ay, you are prompted for a location to place the first and
second labels. These two points define a directed line that
extends from the first point to the second. Any labels remaining
to be placed are applied to the wires that cross the directed line.
The offset distance from the first wire to the first label is used to
offset the remaining labels from the indicated wires at the point
that the wires cross the directed line. If the directed line crosses
fewer wires than there are remaining labels to place, the
function repeats the mode by dragging the next label and
prompting for its placement location. If the directed line crosses
more wires than there are labels remaining to place, the excess
lines are not labeled and the function terminates.

Valid Values: si ngl e, arr ay

schHi Creat eWreLabel ( "date<7:0>" "label" nil nil nil "nenber" )

Creates individual member names dat a<7> through dat a<0>.

schH Creat eWrelLabel ( nil
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"I abel " )
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Displays the options form and prompts you to specify the label text.
schHi Creat eWreLabel ( "addr<7:0>" "label" "nenmber" "upperLeft" )

Creates individual member names addr <7> through addr <0> and places the label in the
upper left corner of the wire.

schHi CreateWrelLabel ( "datal data2 data3" "label" "full" "single" )

Creates each space-delimited label name: dat al, dat a2, and dat a3.

October 2006 69 Product Version 6.1



Virtuoso Schematic Editor SKILL Functions Reference
Virtuoso Schematic Editor Human Interface (HI) Functions

schHiDelete

schHi Del et ¢(
)

=>t

Description

Deletes selected objects. Usable when editing schematics or symbols. This function cannot
be used to delete a sheet border (use schH Edi t Sheet Si ze).

If you have not selected the object you want to delete, the editor prompts you to select the
object.

Arguments

None.

Value Returned

Always returns t .
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schHiDeletelndex

schHi Del et el ndex(
)

=>t
Description

Converts a multisheet schematic having one drawing sheet and one index sheet into a single-
sheet schematic. Usable only when editing an index schematic. Use schHi Del et eSheet to
first remove extra drawing sheets. The index schematic must contain only one sheet.

The index is deleted and the single remaining sheet is converted into a non-multisheet
schematic. Any offsheet connectors in the design are converted to terminals of the same
direction. The design name is preserved. The sheet symbol is deleted. If a border exists in
the converted schematic, it is replaced with its single-sheet equivalent.

Arguments

None.

Value Returned

Always returns t .
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schHiDeleteSheet

schHi Del et eSheet (
[ n_start Sheet |
[ n_endSheet ]

)

=>t

Description

Deletes a sheet or range of sheets from a multisheet schematic. Usable only when editing an
index of a multisheet schematic. This function cannot be undone.

If you do not specify a start sheet number, the options form appears. If the end sheet value is
equal to the start sheet, only one sheet is deleted. You are prompted to confirm the deletion
before proceeding because the action cannot be undone.

Arguments

n_start Sheet First sheet number to delete. If you do not specify the end
sheet, only the current sheet is deleted.

n_endSheet Last sheet number to delete.

Value Returned

Always returns t .

Examples
schHi Del et eSheet( 4 )

Deletes the fourth sheet. You are prompted to confirm the deletion.
schHi Del et eSheet( 3 6 )

Deletes the third, fourth, fifth, and sixth sheets. You are prompted to confirm the deletion.
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schHiDescend

schH Descend(
[ w_wi ndowl d ]

)

=>t

Description

Traverses down the hierarchy and displays the child cellview of a specified instance and view
you select, provided you have edit permission. If you do not have edit permission, a dialog
box prompts you to use read mode.

The view you descend into is displayed in either the current window or in a new window,
depending on whether you have enabled the Create New Window When Descending
option on the User Preferences form. You access the User Preferences form from the
Options — User Preferences command on the CIW.

If the selected instance represents a multisheet or index schematic, a form appears. You use
the form to specify the number of the sheet you want to descend into.

Arguments

w_wi ndowl d A window ID indicating the cellview from which you want to start
the descend command. If not specified, the current window is
used.

Value Returned

Always returns t .
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schHiDescendEdit

schH DescendEdi t (
[ w_wi ndow d ]

)
=>t
Description

Traverses down the hierarchy and displays the child cellview of a specified instance and view
you select, provided you have edit permission. If you do not have edit permission, a dialog
box prompts you to use read mode.

The view you descend into is displayed in either the current window or in a new window,
depending on whether you have enabled the Create New Window When Descending
option on the User Preferences form. You access the User Preferences form from the
Options — User Preferences command on the CIW.

If the selected instance represents a multisheet or index schematic, a form appears. You use
the form to specify the number of the sheet you want to descend into.

Arguments

w_wi ndowl d The window ID indicating the cellview from which you want to
start the descend command. If not specified, the current
window is used.

Value Returned

Always returns t .
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schHiDescendRead

schHi DescendRead(
[ w_wi ndow d ]

)

=> t

Description

Traverses down the hierarchy and displays the child cellview in read mode of a specified
instance and view you select. The cellview is not editable.

The view you descend into is displayed in either the current window or in a new window,
depending on whether you have enabled the Create New Window When Descending
option on the User Preferences form. You access the User Preferences form from the
Options — User Preferences command on the CIW.

If the selected instance represents a multisheet or index schematic, a form appears. You use
the form to specify the number of the sheet you want to descend into.

Arguments

w_wi ndowl d A window ID indicating the cellview from which you want to start
the descend command. If not specified, the current window is
used.

Value Returned

Always returns t .
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schHiDisplayOptions

schHi Di spl ayOpt i ons(
[ w_wi ndowl d ]

)

=>t

Description

Sets options associated with the window display. Usable when editing schematics or
symbols.

Opens a form where you can set display options.

Arguments

w_wi ndowl d Window to be modified. If not specified, the current window is
modified.

Value Returned

Always returns t .
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schHiDrawSymbolPin

schH Dr awSynbol Pi n(
[ t_term nal Nane ]
[ t_direction ]
[ t_interpret ]
)

=> t

Description

Draws a polygon that represents a symbol pin. Usable only when editing symbols.

Arguments

t _term nal Name Terminal name of the pin being drawn; must be enclosed in
guotation marks. To create more than one pin, use a space
between names as a delimiter. Each pin is placed individually.

t _direction Direction of the pin; must be enclosed in quotation marks.
Value values: i nput , out put, i nput Out put,swi tch

t _interpret Interpretst _t er m nal Name; must be enclosed in quotation

marks.
Valid Values: f ul | (full name), menber

Value Returned

Always returns t .

Example
schHi Dr awSynbol Pi n( datal "input" )

Prompts you to draw a polygon to represent a pin. Direction of the pinisi nput . Thedat al
terminal name is not displayed with the pin.

schHi Dr awSynbol Pi n( " data2" )

Prompts you to draw a polygon to represent a pin. Direction is the current or last value. The
dat a2 terminal name is not displayed with the pin.

October 2006 77 Product Version 6.1



Virtuoso Schematic Editor SKILL Functions Reference
Virtuoso Schematic Editor Human Interface (HI) Functions

schHiEditinPlace

schHi Edi t 1 nPl ace(
[ w_wi ndowl d ]

)

=>t

Description

Edits the master of a user-selected instance within the context of its parent schematic. Usable
when editing schematics or symbols.

If an instance is on the selected set, the instance is edited in place. Otherwise the Virtuoso®

Schematic Editor prompts you to select an instance. If you do not have edit access to the
master of the instance, a warning message is displayed.

Arguments

w_wi ndowl d A window indicating the cellview where you want to start the
command. If not specified, the current window is used.

Value Returned

Always returns t .
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schHiEditorOptions

schHi Edi t or Opti ons(
[ w_wi ndowl d ]

)

=>t

Description
Sets variables that affect the environment. Usable when editing schematics or symbols.

Displays a form that you use to modify options in the editing environment.

Arguments

w_wi ndowl d Window to be modified. If not specified, the current window is
modified.

Value Returned

Always returns t .
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schHiEditPinOrder

schHi Edi t Pi nOr der (
[ g_updatel nstlLast Changed ]

)

=>t

Description

Creates or modifies the property on the cellview that specifies the ordering of the pins in the
current cellview. Usable when editing schematics or symbols.

/ Important

This function replaces schH Updat ePi nOr der . You should use
schHi Edi t Pi nOr der instead of schHi Updat ePi nOr der.

Operates on the current cellview. It creates or modifies a property on the cellview that
describes each pin in the cellview. The importance of the property is to maintain a specific
ordering of the pins that can be synchronized against the port ordering of an HDL instance.

Arguments

g_updat el nst Last Changed

Specifies whether the time stamp on the cellview is modified.

Value Returned

Always returns t .
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schHiEditSheetSize

schHi Edi t Sheet Si ze(
[ t_size ]
[ t_type ]
)

=>t

Description
Edits the sheet border size of a schematic. Usable only when editing schematics.

If you edit a schematic that contains a sheet border, the function changes the border size and
type specified. A warning is displayed in a dialog box if data is outside the new border.

Arguments

t_size Specifies a new sheet border size; must be enclosed in
guotation marks. If you specify none, any existing border is
deleted from the schematic.
Valid Values: A, B, C, D, E, F, ABook, none

t _type Specifies the sheet type; must be enclosed in quotation marks.
This argument is ignored if you sett _si ze to none.
Valid Values: basi ¢, conti nue, si ngl e
Default: basi c

Value Returned

Always returns t .

Example
schHi Edi t Sheet Si ze( " C" )

Displays the options form with sheet size set to C.
schHi Edi t Sheet Si ze( " D" "continue" )

Changes the current sheet size to D and the border to cont i nue.
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schHiEditTitleBlock

schH Edi t Ti t| eBl ock(
)

=>t
Description

Changes the properties of a title block in a schematic sheet. Usable only when editing
schematics that have a sheet border.

One of two forms appears with this function:

m  The first form appears if you call this function when you edit the index of a multisheet
schematic. This form lists the title block properties that apply across all sheets in a
multisheet schematic.

m  The second form appears if you call this function when you edit a sheet. This form lists
those title block properties that are specific to a given sheet.

If you call this function from a non-multisheet schematic that contains a border, a combination
form appears where all properties applicable to the title border are presented for editing.

Arguments

None.

Value Returned

Always returns t .
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schHiEnvSavelLoad

schH EnvSaveload(
t _action
[ t_fileName ]

)

=>t

Description

Saves or loads the schematic environment variables. Usable when editing schematics or
symbols.

Ift _acti on is save, the current environment changes are saved to the named file. If

t __acti on is| oad, the environment variables specifiedint _fi | eNanme are read in and
any corresponding form defaults are set. This is useful if you saved defaults to a file other than
~/ . cdsenv.

Arguments

t_action Specifies the action this function should take; must be enclosed
in quotation marks.
Valid Values: save, | oad

t fileName The name of the file from which the schematic environment

variables will be saved to or loaded from; must be enclosed in
guotation marks. If no filename is specified, the variables are
saved in ~/ . cdsenv.

Value Returned
Always returns t .

Example
schHi EnvSavelLoad( "save" "/tnp/schenv" )

Saves the schematic environment variables and their current values to the / t np/ schenv
file.
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schHiExtractConn

schH Extract Conn(
[ t_action ]

)
=>t
Description

Sets extraction options and runs the schematic extractor. Usable only when editing
schematics.

If you do not specify an action, or specify it as edi t Opt i ons, the form appears for you to
modify the settings of the various schematic rule checks. If you specify r un, the connectivity
Is extracted from the current schematic. If you specify edi t Opt i onsAndRun, the form
appears so that you can change the connectivity options.

The total number of errors and warnings detected is displayed in a dialog box. You must
correct detected errors before the connectivity in the schematic is marked as valid.

Arguments

t _action Edits extraction options, runs the schematic extractor, or both;
must be enclosed in quotation marks.
Valid Values: edi t Opti ons,run, edi t Opti onsAndRun

Value Returned

Always returns t .

Example
schHi Extract Conn( "run" )

Extracts the connectivity from the current schematic.
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schHiFind

schH Fi nd(
[ t_propName ]

[ t_condOp ]
[ t_propVal ue ]
)

=> t

Description

Finds objects that match specified search criteria in a schematic or symbol view. You can
specify the object filter as well as a property name or value expression that matches the
objects. Usable when editing schematics or symbols. Matching is supported only for strings,
integers, floating-point numbers, and time. Other property types are not supported.

The schHi Fi nd function searches through the schematic or symbol cellview for objects that
matchthet propName,t _condOp,andt _propVal ue arguments. It highlights the first
object that matches the search criteria and opens the Schematic Find form.

Ift _propNameismaster,t_propVal ue mustbel i bNane cel | Name vi ewNanme
(separated by spaces). Wildcards are not supported for the mast er property.

Arguments

t _propName The property name used in the search criteria; must be
enclosed in quotation marks.

t _condOp The conditional operator that is applied to the property name
and property value for matching; must be enclosed in quotation
marks.

Valid Values: ==, ! =, <=, >=, <, >
t _propVal ue The value of the property; must be enclosed in quotation marks.

The value may include wildcard expressions.

Value Returned

Always returns t .

Example

schH Find( "name" "==" "11" )

October 2006 85 Product Version 6.1



Virtuoso Schematic Editor SKILL Functions Reference
Virtuoso Schematic Editor Human Interface (HI) Functions

Displays the options form witht _pr opName setto name,t _condOp setto ==, and
t _propVal ue settol 1. All objects that have nane setto| 1 are added to the list. The first
one is highlighted on the screen.
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schHiFindMarker

schHi Fi ndMar ker (
)

=>t
Description

Searches for the error and warning markers generated by the schematic rules checker (SRC)
and displays a form that contains a list of the markers. Usable when editing a schematic or a
symbol.

You invoke schHi Fi ndMar ker after you check your design. A form appears that contains
a list of markers, if there are errors. When you click on a marker in the list, the system
highlights the corresponding marker in the design window and, optionally, zooms in so you
can edit the design.

The form also contains options that let you control which markers the system displays.

Arguments

None.

Value Returned

Always returns t .
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schHiFollowPin

schH Fol | owPi n(
[ t_order ]
)

=> t
Description

Changes the cellview to one that contains the specified pin or offsheet connector. Operates
on the selected set. Brings in the cellview that contains the first reference of the selected pin
or offsheet connector. Usable only when editing a sheet of a multisheet schematic.

You must first compute the pin references using the schHi Conput ePi nRef function
before you can use this function.

If you have not selected the pin or offsheet connector, the schematic editor prompts you to
select the pin or offsheet connector.

The schematic editor zooms into the area that contains the specified pin or offsheet
connector. For example, if you selected f i r st , the schematic editor displays the cellview
that contains the first reference of the pin or offsheet connector you selected.

Use the schHi Comput ePi nRef function to generate the reference lists for the pins in the
multisheet schematic.

Arguments

t _order Specifies the relative location of other pins across the sheets in
a multisheet schematic that reference the same net; must be
enclosed in quotation marks.

Valid Values: first, | ast, next,previ ous

Value Returned

Always returns t .

Example
schHi Fol lowPin ( "first" )

Changes the cellview to the first view that contains the specified pin or offsheet connector.
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schHiGotoSheet

schH Got oSheet (
[ g_sheet Num ]

)

=>t

Description

Traverses sheets in a multisheet schematic. Usable only when editing an index or sheet of a
multisheet schematic.

If you do not specify a sheet number, the form appears for you to indicate a value.

Arguments

g_sheet Num An integer that indicates a sheet number or a string that
describes the sheet number by the keywords fi r st , | ast,
previ ous, next,i ndex.

Value Returned

Always returns t .

Example
schHi Got oSheet ( 3 )

Views or edits sheet number 3 in the current window.
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schHiGridOptions

schHi Gri dOpti ons(
[ w_wi ndowl d ]

)

=>t

Description
Sets options associated with the grid.

Displays a form, which you use to set the options drawaxes, gridtype, gridspacing,
gridmultiple, and snapspacing.

Arguments

w_wi ndowl d Window to be modified. If not specified, the current window is
modified.

Value Returned

Always returns t .
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schHiHiliteLabel

schH Hi i teLabel (
[ t_label Type ]
[ t_display ]
)

=>t
Description

Highlights labels of wires and instances. Usable only when editing schematics.

The current set of highlighted labels is automatically unhighlighted before highlighting
another label type. Highlights or unhighlights the objects that matcht _| abel Type when
t _displayisonoroff.

Arguments

t | abel Type The type of labels to be highlighted; must be enclosed in
guotation marks.
Valid Values: wi r e, i nst ance, bot h

t _display Defines if the highlight is to be turned on or off; must be

enclosed in quotation marks.
Valid Values: on, of f

Value Returned

Always returns t .

Example

schHi HiliteLabel ( "wire" "on" )

Highlights all wire labels and the wires to which the labels are glued.
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schHilnstToView

schHi I nst ToVi ew(
[ t_viewName ]
[ t_dataType ]
)

=> t

Description
Generates a cellview from an instance of a symbol. Usable only when editing schematics.

If you have not selected an instance of a symbol in your current schematic, the schematic
editor prompts you to select an instance.

If you do not specify a value for any argument or if you specify an argument as ni | , a form
appears to prompt you to specify the field values.

IftheschVi ewToPi nLi st Reg listortheschPi nLi st ToVi ewReg list does not contain
the desired view type and conversion function, you must modify the lists. The lists are defined
inyourschConfig.il file(your _install _dir/sanples/local/schConfig.il).
Refer to the following section in your schConf i g. i | file for more information about
modifying the schVi ewToPi nLi st Reg and schPi nLi st ToVi ewReg lists:

REG STERI NG CONVERSI ON FUNCTI ONS FOR THE CREATE CELLVI EW FROM
CELLVI EW COVIVANDS.

Arguments

t _vi ewName View name of the cellview to be generated; must be enclosed in
guotation marks.
Valid Values: synbol , schemati c, functi onal ,
behavi oral ,system

t dataType String corresponding to an entry in the

schPi nLi st ToVi ewReg list that specifies how the created
cellview will be generated; must be enclosed in quotation
marks.

Value Returned

Always returns t .

October 2006 92 Product Version 6.1



Virtuoso Schematic Editor SKILL Functions Reference
Virtuoso Schematic Editor Human Interface (HI) Functions

Example

schHi I nst ToView ( "schematic" " Conposer-Schematic" )

Generates a schematic view.
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schHiMousePopUp

schHi MousePopUp(
)

=>t

Description

Displays a pop-up menu at the location of the cursor. The menu displayed is sensitive to the
location of the cursor and the mode of the cellview in the window. Usable when editing
schematics or symbols.

Selection is dependent on the schHi Set Sel ect Opt i ons settings.

For schematic and symbol views, a set of menu categories have been predefined. Each
category defines the conditions in which the cursor will display that menu. In addition, each
category has a menu that you can customize and to which you can assignr ead and edi t
access modes.

When only one object is in the selected set, the type of object determines the category.
Context sensitivity can be turned off with the sensitiveMenu option (see
schHiDisplayOptions on page 76). When turned off, the schSt andar d and synft andar d
categories are used.

Category Description

instance Schematic instance

index sheet Sheet instance in an index schematic
border Sheet border in a schematic cellview
schPin Schematic pin

symPin Symbol pin

indexPin Pin in an index schematic

instPin Schematic instance pin

indexInstPin Instance pin in an index schematic
wire Schematic wire, path, or flightline
label Label (note, symbol, or wire labels)
shapes Shapes (note or device shapes)
marker Markers
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Category Description

indexDefault Any other object in an index schematic

schDefault Unknown object in a schematic cellview

symDefault Unknown object in a symbol cellview

schematic No object under cursor in a schematic cellview

symbol No object under cursor in a symbol cellview
symSelSet Multiple objects selected in a symbol cellview
schSelSet Multiple objects selected in a schematic cellview
schStandard Schematic menu to be used when context sensitivity is off
symStandard Symbol menu to be used when context sensitivity is off
Arguments

None.

Value Returned

Always returns t .
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schHiMove

schH Move(
[ t_useSel Set ]

)

=> t

Description

Moves objects to a different location. You can move objects between different schematic and
symbol cellviews. Usable when editing schematics or symbols. Partially selected objects
cannot be moved to a different cellview. Does not support change in orientation for partially
selected objects.

The argumentt useSel Set determines whether the function operates on the selected
set. Ift _useSel Set isuseSel Set and the selected set contains at least one object, you
are prompted to click on a reference point. If the selected set is empty ort _useSel Set is
noSel Set , you are prompted to point at an object to move; that coordinate is also the
reference point. Also, ift _useSel Set isnoSel Set , the function is nonmodal.

When the point is specified, all connectivity is broken between the selected objects and the
objects they are connected to. New connectivity is computed when the objects are placed at
their destination.

Arguments

t _useSel Set Specifies whether to move the selected set or an object you
choose with the mouse; must be enclosed in quotation marks.
Valid Values: useSel Set , noSel Set
Default: useSel Set

Value Returned

Always returns t .

Example
schH Move( "noSel Set" )

Prompts you to select objects to move, ignoring the current selected set.
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schHiNetExprAvailProps

schHi Net Expr Avai | Props(
)

=>t

Description

Displays the Net Expression Available Property Names form. Use this form to find the net
expression property names that are available for setting on the selected instances.

Arguments

None.

Value Returned

Always returns t .
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schHiNetExprEvalNames

schHi Net Expr Eval Nanes(
)

=>t

Description

Displays the Net Expression Evaluated Names form. Use this form to view the net names that
result from the evaluation of all net expressions that are found in the hierarchy below the
selected instances.

Arguments

None.

Value Returned

Always returns t .
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schHiNewCellView

schH NewCel | Vi ew(
)

=>t

Description

Displays the Create New File form. This function needs to be invoked from a window that
contains either schematic or symbol data.

You specify the library name, the new cell name, the new view name, and the tool (either
Schematic Editor — Schematic or Schematic Editor — Symbol).

Arguments

None.

Value Returned

Always returns t .
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schHiObjectProperty

schHi Ohj ect Property(
)

=>t
Description

Displays a form that lets you modify the properties of selected objects. Usable only when
editing a schematic or symbol cellview.

Operates on the selected set. If the selected set is empty or contains no suitable object types,
the form is mostly empty. If there are multiple objects in the selected set, you can step through
each of them either sequentially or by object type.

The properties for the current object are displayed in a form. The contents of the form are
automatically updated when you select another object.

You can modify multiple objects of the same type simultaneously. You can also control the
visibility of some properties.

Arguments

None.

Value Returned

Always returns t .
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schHiOpenCellView

schHi OpencCel | Vi ew(
)

=>t

Description

Displays the Open File form. You specify the library name, cell name, view name, and edit
mode in this form. The specified cellview is displayed in the current window. Usable for
opening schematic and symbol design windows.

Arguments

None.

Value Returned

Always returns t .
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schHiOpenOtherView

schH OpenQ her Vi ew(
d _cell View D
[ t_viewNanmes ]
[ w_wi ndowl D ]
[ w_sessionW ndowl D ]

)

=>nil | window D
Description
Allows you to switch between schematic and symbol views.

Ift _vi ewNanes only has one entry, then schH QpenQ her Vi ew will open that view.
However, if t _vi ewNanes is not specified, or = nil, then the command will determine what
views exist (excluding the current cellview). If any views do exist, a dialog box will be displayed
prompting you to select a view to open. If no views exist, a warning message will be displayed
informing you that there are no views that can be opened.

Consider the following relationships between w_wi ndow Dand w_sessi onW ndowl D:

m If bothw wi ndow Dand w_sessi onW ndowl D are nil, a new session window will be
opened to display the cellview

m Ifw _sessi onW ndowl Dis set to an existing session window, and w_w ndowl Dis nil,
then a new tab will be opened in the existing session window to display the cellview.

m  Ifw_sessi onW ndow Dis nil, and w_w ndowl Dis set to an existing window, then the
existing window will be reused to display the cellview.

m Ifw_sessi onW ndow Dis set to an existing session window, and w_w ndowl Dis set
to an existing tab, then that tab will be used to display the cellview if it belongs to the
specified session window. If however the tab corresponding to the w_wi ndowl Dbelongs
to a different session window than the window specified in w_sessi onW ndowl D, then
an error will be displayed.

Note: The Ul menu equivalents are File — Open Schematic/Symbol.

Arguments

d cell View D Specifies the view type that you want to update the current view
to, for example “schemati c”.

t _vi ewNanmes Lists the view names(s) that you can choose to open. These

must be enclosed in quotation marks.
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w_wi ndowl D Specifies the window/tab to be used to display the newly
opened view.

w_sessi onW ndowl D Specifies the session window to display the opened cellview in.

Value Returned

nil Indicates that the function has failed. For example, the view
may not exist, or an attempt has been made to switch to
schematic/symbol view from a layout view, or if the operation is
canceled when asked to select a view.

wi ndowl D Displays which window was updated, or created, with a new
view.

Examples
schH OpenC her Vi ew( geGet Edi t Cel | Vi ew())

Raises a dialog box asking you to select an alternative view which, once selected, will be
opened in a new window. If there is only one possible view to open, this view will be opened
automatically in the new window.

schHi OpenCQt her Vi ew(geCet Edit Cel | View() nil hi Get Current Wndow())

Raises a dialog box asking you to select an alternative view which, once selected, will be
opened in the current window. If there is only one possible view to open, this view will be
opened automatically in the current window.

schH OpenCt her Vi ew(geCGetEditCel | View() list(“schematic” “synbol” “layout”))

Offers the choice of three views (schematic, symbol, and layout), and will open the selected
view, if it exists, in a new window.
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schHiOpenSymbolOrSchematicView

schH OpenSynbol O Schemat i cVi ew(
d _cell View D
[ w_wi ndowl D ]

)

=> nil | wi ndow D

Description

Takes the current viewtype, schematic or symbol, then calls schHiOpenOtherView to then
switch between the views.

Note: The Ul menu equivalent is File — Open Schematic/Symbol.

Arguments

d cell View D Specifies the view type that you want to update the current view
to, for example “synbol ”.

w_wi ndowl D Specifiies the window to be used to display the newly opened

view. If no window is specified, the current window will be used.

Value Returned

nil Indicates that the function has failed. For example, the view
may not exist, or an attempt has been made to switch to
schematic/symbol view from a layout view, or if the operation is
canceled when asked to select a view.

wi ndowl D Displays which window was updated, or created, with a new
view.

Examples
schHi OpenSynbol Or Schenati cVi ew( geGet Edit Cel | View() hi Get Current Wndow())

Switches to the schematic view, opening it in the current window, if the symbol view is
currently open, and vice versa. This will perform the same action as File — Open

Schematic/Symbol or using the bindkey “Ctr| =",

schHi OpenSynmbol Or Schemati cVi ew( geGet Edit Cel | View())

As above, but will open the view in a new window.

October 2006 104 Product Version 6.1



Virtuoso Schematic Editor SKILL Functions Reference
Virtuoso Schematic Editor Human Interface (HI) Functions

schHiPinListToView

schHi Pi nLi st ToVi ew
[ t_libName ]
[ t_cell Name ]
[ t_viewName ]

[ t_inPinList ]

[ t_outPinList ]

[ t_ioPinList ]

[ t_swPinList ]

[ t_dataType ]

)

=> t

Description

Generates a cellview from a pin list. Usable when editing schematics or symbols.

If you do not specifyt | i bName,t _cel | Name,ort _vi ewName, a form appears for you
to specify them. The form also appears if you do not specify all four of the pin list arguments.
Use an empty string ( " " ) to represent an empty pin list.

If you do not specify any argument or specify an argument as ni | , the form appears so that
you can specify the field values.

IftheschVi ewToPi nLi st Reg listortheschPi nLi st ToVi ewReg list does not contain
the desired view type and conversion function, you must modify the lists. The lists are defined
inyourschConfig.il file(your _install _dir/sanples/local/schConfig.il).
Refer to the following section in your schConfi g. i | file for more information about
modifying the schVi ewToPi nLi st Reg and schPi nLi st ToVi ewReqg lists:

REG STERI NG CONVERSI ON FUNCTI ONS FOR THE CREATE CELLVI EW FROM
CELLVI EW COVIVANDS.

Arguments

t _|ibName Library name to which to append the generated cellview; must
be enclosed in quotation marks.

t _cell Name Cell name for the generated cellview; must be enclosed in
guotation marks.

t _vi ewName View name of the cellview to be generated; must be enclosed in

guotation marks.
Valid Values: synbol ,schemati c,functi onal ,
behavi oral ,system
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t _inPinList

t _out PinLi st

t i oPinList

t _swPi nLi st

t _dataType

Value Returned

Always returns t .

Example

The input pin names separated by spaces; must be enclosed in
guotation marks.

The output pin names separated by spaces; must be enclosed
in quotation marks.

The input/output pin names separated by spaces; must be
enclosed in quotation marks.

The switch pin names separated by spaces; must be enclosed
in quotation marks.

String corresponding to an entry in the

schPi nLi st ToVi ewReqg list that specifies how the created
cellview will be generated; must be enclosed in quotation
marks.

schHi Pi nLi st ToView( "nylib" "and2" "synbol" "a" "b" "x" "" "Schematic Editor-

Symbol " )

Displays the options form for creating a symbol cellview with input terminals a and b and

output terminal x.
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schHiPlot

schHi Pl ot (
)

=>t

Description

Brings up the Submit Plot form to let you generate schematic plots. Usable when viewing
schematics or symbols.

Reads the . cdspl oti ni t file.

In the Submit Plot form, you can specify which cellview to plot, which sheet to plot (for
multisheet schematics), hierarchical plotting scope, number of copies to produce, the time to
start the plot job, a filename if you want to send the plot to an output file instead of a printer,
and a plot template file to store or save the options.

Arguments

None.

Value Returned

Always returns t .
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schHiPlotQueueStatus

schHi Pl ot QueuesSt at us(
)

=>t

Description
Displays the plot jobs in the spooling queues. Usable when editing schematics or symbols.

You can use this function to examine the plot spooling queue. You can delete plot jobs that
you own.

Arguments

None.

Value Returned

Always returns t .
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schHiRenumberAllSheet

schH Renunber Al | Sheet (
)

=>t

Description

Sequentially renumbers all sheets in a multisheet schematic. Usable only when editing an
index schematic.

Numbering starts with 1 and increments by one for every sheet. This function does not
change sheet borders. The values displayed in the title block change to reflect any changed
sheet numbers.

Arguments

None.

Value Returned

Always returns t .
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schHiRenumberinstances
schH Renunber | nst ances(

)

=>t

Description

Opens the Renumber Instances form.

Arguments

None.

Value Returned

Always returns t .
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schHiRenumberSheet

schH Renunber Sheet (
[ n_from]
[ n_to ]
)

=>t

Description

Changes the number of a sheet in a multisheet schematic. Changes the cell name of the
renumbered schematic to match the destination sheet number. If a sheet already exists with
the destination number, the renumbered sheet is inserted before it. All succeeding sheets will
be renumbered accordingly.

Arguments
n_from The number of the sheet to renumber.
nto The new number for the sheet.

Value Returned

Always returns t .

Example
schHi Renunber Sheet( 1 2 )

Renumbers sheet number 1 to sheet number 2. If sheet number 2 already exists, you are
prompted to continue. If you want to continue, sheet number 2 becomes sheet number 3 and
all succeeding sheets are renumbered accordingly.
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schHiReplace

schHi Repl ace(
[ g_replaceAll ]
[ t_propNanme ]

_condOp ]
_propVal ue ]

[t
[t
[ t_newPropNanme ]
[ t_newPropVal ue ]
)

=> t

Description

Replaces objects that match the specified search criteria with a specified value. Usable when
editing symbols or schematics. You must have write access to each of the cellviews. Only
supports matching of strings, integers, floating-point numbers, and time. This function does
not support other property types.

The search criteria let you, among other tasks,

m  Specify the object filter and a property name or a value expression that the objects must
match

m  Replace all objects at one time or view each matching item in turn and either replace the
item or skip to the next item

m  Search in another library or in another cellview and change a property

The schHi Repl ace function searches through the schematic or symbol cellview for objects
that matchthet propNanme,t condOp,andt propVal ue arguments.

Arguments

g_repl aceAl |l Specifies whether the replacement is done automatically or
interactively. If g_r epl aceAl | issettot, the replacementis
done automatically.

t _propName The name of the property used in the search criteria; must be
enclosed in quotation marks. If t _pr opNane is set to
master,t _propVal ue mustbet |i bName

t _cell Name t_vi ewName (separated by spaces). No
wildcards are supported for mast er property.
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t _condOp

t _propVal ue

t _newPr opName

t _newPropVal ue

Value Returned

Always returns t .

Examples

The conditional operator applied to the property name and
property value for matching; must be enclosed in quotation
marks.

Valid Values: ==, =, <=, >= <, >

The value of the property; must be enclosed in quotation marks.
The value may include wildcard expressions.

The name of the property to replace on each of the matching
objects; must be enclosed in quotation marks.

The value of the new property assigned to each of the matching
objects; must be enclosed in quotation marks.

schHi Replace( t "instName" "==" "11" "instNane" "12" )

Assigns all objects with the name of | 1 to | 2.
schHi Replace( t "instName" "==" "11" "newProp" "12" )

Adds a new property name newPr op with value set to | 2 to all objects with the name | 1.
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schHiResetlnvisibleLabels

schH Reset | nvi si bl eLabel s(

)
=>t
Description

Causes the highlighted labels to either remain visible or reverse to the invisible state in the
design. Usable only when editing schematics.

Click each of the blinking highlighted labels that you want to make visible after you execute
this function.

When you select a label, it remains highlighted but stops blinking, indicating it will remain
visible when you quit the command.

When you click again on a label to deselect it, it starts blinking again, indicating it will remain
invisible when you quit the command.

Arguments

None.

Value Returned

Always returns t .
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schHiReturn

schHi Ret ur n(
[ w_wi ndow d ]

)

=> t

Description

Returns up the hierarchy. Usable when editing schematics or symbols after completing a
descend or edit-in-place action.

Displays the parent view of the specified cellview.

The parent view is displayed in the current window or an existing window depending on
whether you have enabled the Create New Window When Descending option on the User
Preferences form.

If the current cellview is a multisheet schematic and the index sheet was skipped when
descending, the parent cellview of the multisheet schematic will be displayed.

Arguments

w_wi ndowl d Window where the function runs. If not specified, the current
window is used.

Value Returned

Always returns t .
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schHiReturnToTop

schHi Ret ur nToTop(
[ w_wi ndowl d ]

)

=>t

Description

Returns to the top-level cellview in the hierarchy. Usable when editing schematics or symbols
after completing a series of descend commands.

The top cellview is displayed in the current window or an existing window depending on
whether you have enabled the Create New Window When Descending option on the User
Preferences form.

Arguments

w_wi ndowl d Window where the function runs. If not specified, the current
window is used.

Value Returned

Always returns t .
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schHiRotate

schHi Rot at e(
[ g_nonMbdal ]

)
=>t
Description

Rotates objects. Usable when editing schematics or symbols.

Operates on the selected set. If the selected set contains multiple objects, you are prompted
to click on a reference point. If the selected set is empty, you are prompted to point at an
object to rotate; that point becomes the reference point. The objects must be fully selected.

Ifg_nonModal ist orthere are objects in the selected set, the function cancels after the
first successful rotation. Otherwise, the function repeats and prompts you to select another
object.

Arguments

g_nonModal Specifies whether the function should be nonmodal.
Default: t

Value Returned

Always returns t .
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schHiRouteFlightLine

schH Rout eFl i ght Li ne(
[ t_routeMethod ]

)
=>t
Description

Routes logical connections shown as flight lines. Usable only when editing schematics.

If you have not selected the flight line you want to edit, the schematic editor prompts you to
select the flight line. The schematic editor can process multiple flight lines. The system routes
the selected flight lines.

At _routeMet hod of f ul | executes an algorithm that creates orthogonal line segments.
At _rout eMet hod ofdi r ect creates a straight solid line between the two points. If you
select multiple wires or flight lines, each wire or flight line is routed in sequence.

Arguments

t _routeMet hod Method used when routing flight lines; must be enclosed in
guotation marks.
Valid Values: ful | , di r ect

Value Returned

Always returns t .

Example
schHi Rout eFl i ghtLine( "full" )

Routes the flight lines using the full routing algorithm.
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schHiSaveCellView
schHi SaveCel | Vi ew(
)

=>t

Description

Saves the design in the current window.

Arguments

None.

Value Returned

Always returns t .
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schHiSelectAll

schH Sel ect Al | (
)

=>t
Description
Opens a form that you use either to add all specified objects to the selected set or to delete

all specified objects from the selected set. Usable when editing schematics or symbols.

Arguments

None.

Value Returned

Always returns t .
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schHiSelectByProperty

schHi Sel ect ByProperty(
[ t_select ]

[ t_propName ]

[ t_condOp ]

[ t_propVal ue ]

)

=>

t

Description

Adds objects that match specified search criteria in a schematic or symbol view to the
selected set or removes objects that match specified search criteria in a schematic or symbol
view from the selected set. Usable when editing schematics or symbols. Supports only
selection of strings, integers, floating-point numbers, and time. This function does not support
other property types.

Searches the schematic or symbol cellview for objects that match thet _pr opNane,
t _condOp,andt propVal ue arguments.

If no arguments are specified, the Select By Property form appears.

Arguments

t sel ect Specifies if the objects are to be added or removed from the
selected set; must be enclosed in quotation marks.
Valid Values: sel ect (for add), desel ect (for remove)

t _propName The property name used in the search criteria; must be
enclosed in quotation marks. Ift _pr opName is setto nmast er,
t _propVal ue mustbet |ibNanme t_cell Nane
t _vi ewNanme (separated by spaces). Wildcard expressions
are not supported if t _pr opName is set to mast er.

t _condOp The conditional operator that is applied to the property name
and property value for matching; must be enclosed in quotation
marks.

Valid Values: ==, ! =, <=,>=,<,>

t _propVal ue The value of the property; must be enclosed in quotation marks.
The value may include wildcard expressions.
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Value Returned

Always returns t .

Example
schHi Sel ect ByProperty( "select" "instNane" "==" "11" )
Displays the options form witht _pr opNane settoi nst Nanme,t _condOp set to ==, and

t _propVal ue settol 1. All objects that have names setto | 1 are added to the selected
set.

schHi Sel ect ByProperty( "deselect” "instNane" "==" "11" )

Displays the options form witht _pr opNanme settoi nst Name,t _condOp set to ==, and
t _propVal ue setto| 1. All objects in the selected set that have names setto | 1 are
removed from the selected set.
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schHiSetSymbolOrigin

schH Set Synbol Ori gi n(
)

=>t

Description

Relocates the origin point of a symbol and prompts you for a location of the new symbol origin
point. All objects in the symbol are moved so when you later place the symbol, it is positioned
on the dragging pointer relative to the new origin point.

Usable only when editing symbols.

Arguments

None.

Value Returned

Always returns t .
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schHiShowScope

schHi ShowScope(
[ w_wi ndowl d ]

)

=>t

Description

Displays a dialog box describing the current hierarchical scope in the window. Usable when
editing or reading schematics or symbols. The scope contains a list of instance names and
the corresponding cell names.

Arguments

w_wi ndowl d The window that contains the design whose hierarchical scope
you want to display.

Value Returned

Always returns t .
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schHiSolder

schHi Sol der (
)

=>t

Description
Creates a solder dot over a + or T wire segment. Usable only when editing schematics.

Lets you place a graphical solder dot at an existing T or + connection point. If a wire crosses
over another without forming a connection, placing a solder dot at the crossover point forces
a connection between the two wires.

Note: When the environment variable aut oDot is turned on, the Create — Wire command
will automatically create solder dots at T or + wire connection points.

Arguments

None.

Value Returned

Always returns t .
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schHiSRC

schHi SRC(
[ t_action ]

)

=> t

Description

Sets schematic rules checker (SRC) options, and runs the schematic rules checker. Usable

only when editing schematics.

Ifyousett actiontoeditOptions, aform appears on which you can modify the
settings of the various schematic rules checks. If online schematic rules checking is inactive,
you can also specify r un and edi t Opt i onsAndRun.

If yousett _acti on tor un, the schematic rules checker is run with the current option
settings on the current schematic. If you sett _acti ontoedi t Opti onsAndRun, aform
appears on which you can change the rules options.

When all the values have been specified, the schematic rules checker is run on the current
schematic. If you do not specifyt _act i on or you specify it as ni | , the function behaves
as if you specified edi t Opt i onsAndRun.

The checks that you run are determined by the i gnor ed, war ni ng (default), and er r or

values of the following fields:

Floating Nets

Floating Output Terminals
Floating Switch Terminals
Shorted Output Terminals
Offsheet Connectors
Maximum Label Offset

Verilog HDL and VHDL Syntax
Terminal Name Syntax
Inherited Pin/Net Connections
Connection By Name

Missing Override Nets

October 2006

Floating Input Terminals
Floating IO Terminals
Unconnected Wires

Solder On CrossOver
Overlapping Instances
Instance/Net Name Collision
Instance Name Syntax

Net Name Syntax

Pin/Net Name Collisions

Pin Name Syntax
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The check is run if the severity is either war ni ng or er r or . If you set the severity to
i gnor ed, that particular schematic rules check is not performed.

All markers generated by this check are indicated with a source of SRC. A dialog box displays
the total number of errors and warnings detected when the schematic rules checker has
completed.

You must correct detected errors before the connectivity in the schematic is validated.

Arguments

t _action Edits the options, runs the schematic rules checker, or both;
must be enclosed in quotation marks.
Valid Values: edi t Opti ons,run, edi t Opti onsAndRun

Value Returned

Always returns t .

Example
schHi SRC( "run" )

Runs the schematic rules checker when online schematic rules checking is inactive by using
the current option settings on the current schematic.

schHi SRC( " edit Opti onsAndRun" )

Displays a form where you edit the options, then runs the schematic rules checker on the
current schematic.
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schHiStretch

schH Stretch(
[ t_routeMethod ]
[ t_useSel Set ]

)

=> t

Description

Moves objects or partially selected objects and maintains connectivity with rubberband lines.
Usable only when editing schematics. You cannot stretch objects between two different
cellviews.

Thet useSel Set argument controls what is stretched. If this argument is set to

useSel Set and the selected set contains multiple objects, you are prompted to click on a
reference point. If the selected setisempty ort _useSel Set isnoSel Set , this function is
nonmodal, and you are prompted to click to select the object to stretch and this point becomes
the reference point. In either case, the system prompts you to click on the destination point.

If you select objects other than instances, paths, schematic pins, or wires, they move instead
of stretch.

Drag your objects while clicking on a destination. While you drag your selected object,
rubberband lines appear that indicate connectivity between the selected object and the object
it was connected to.

After you click on the destination, the schematic editor computes new connectivity. The
schematic editor routes rubberband lines between the selected objects and their old
connection by the specified route method.

Arguments

t _routeMet hod Method for rerouting stretched wires; must be enclosed in
guotation marks.
Valid Values: ful | ,direct,flight,sinmple

t _useSel Set Specifies whether to stretch the selected set or the object you

choose with the mouse; must be enclosed in quotation marks.
Valid Values: useSel Set, noSel Set
Default: useSel Set
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Value Returned

Always returns t .

Example
schHi Stretch( "flight" )

Stretches selected objects to a destination point leaving flight lines. Flight lines left in a
schematic indicate intended connectivity.

schHi Stretch( "full" )

Stretches selected objects to a destination point using a routing algorithm that generates
orthogonal segments to complete the connection path.

schHi Stretch( "full" "noSel Set" )

Prompts you to select the object to stretch, even if there are objects in the selected set.
Connectivity between the stretched object and other objects is routed using the f ul | routing
method.
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schHiSymStretch

schHi Synttret ch(
)

=>t
Description

Moves partially selected objects in the symbol editor. Can only be used when editing a
symbol. Stretching between two different cellviews is not supported. When stretching an edge
of a device border, the pin stubs attached to it are not dragged.

If the selected set contains multiple objects, you are prompted to click on a reference point.
If the selected set is empty, you are prompted to point at an object to stretch; the point
becomes the reference point. In either case, the objects are dragged and you are prompted
to specify a destination point.

Arguments

None.

Value Returned

Always returns t .
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schHiUpdatePinOrder

schHi Updat ePi nOr der (
[ g_updatel nstlLast Changed ]

)

=>t

Description

Creates or modifies the property on the cellview that specifies the ordering of the pins in the
current cellview. Usable when editing schematics or symbols.

/ Important

This function is replaced by schHi Edi t Pi nOr der. Use schHi Edi t Pi nOr der
instead of schHi Updat ePi nOr der.

Operates on the current cellview. It creates or modifies a property on the cellview that
describes each pin in the cellview. The importance of the property is to maintain a specific
ordering of the pins that can be synchronized against the port ordering of an HDL instance.

Arguments

g_updat el nst Last Changed

Specifies whether the time stamp on the cellview is modified.

Value Returned

Always returns t .
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schHiVHDLProperty

schHi VHDLPr opert y(
)

=>t

Description

Edits properties specific to the schematic composer and VHDL netlister. Usable when editing
schematics or symbols.

Operates on the current cellview. It creates or modifies properties for generics, attributes,
default scalar and vector data types, library use clauses, and user comments to be used by
the schematic editor and VHDL netlister. The netlister uses these properties when generating
VHDL text from the cellview.

Arguments

None.

Value Returned

Always returns t .
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schHiUpdatePinsFromView

schHi Updat ePi nsFromVi ew(
[ t_viewName ]

)

=> t

Description

Updates the pin information in the current cellview from another view of the same cell. This
works from schematic to symbol cellview, and vice-versa.

Entering schH Updat ePi nsFronmVi ew() will display the Update Pins form and allow you
to manually select the view you want to update from.

If a pin direction is changed, using the schHi Updat ePi nsFr onVi ew( ) command, the pin
will be re-mastered as appropriate to the new direction, potentially changing the pin shape
and label position in the process. This would be equivalent to performing the same task using
Edit Object Properties and having to manually make pin direction changes.

Note: The process of updating pins between cell views cannot be interrupted. You are
therefore prevented from performing any other operations that might influence any pin
updates until the Update Pins form is closed or cancelled.

Arguments

t viewName Specifies the view that you want to update to update the current
view from, for example “schematic”.

Value Returned
Always returns t .

Example
schHi Updat ePi nsFromVi ew( "schematic")

Specifies that you want to update the current cellview, for example symbol, with the latest pin
information from the cell’s schematic view.
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schHiVIC

schHi VI C(
[ t_viewList ]
)

=> t

Description

Runs the cross-view checker (VIC) to check the consistency of the interface of one or more
cellviews against the cellview you are editing. Usable when editing schematics or symbols.

This function compares the member terminals of the cellview against the member terminals
of the views named int _vi ewLi st . The check flags export signals that differ between the
currently edited view and the signals exported in other views of the same cell. The current

cellview and the views you check it against must be compatible with the Cadence® database.

If you do not specifyt _vi ewLi st , a form appears on which you enter the list of views to
check.

The types of errors that are reported are for signals exported in one view but not the other
and signals whose terminals have different directions in the two views. Use this function to
check the consistency between a schematic and the corresponding symbol.

A dialog box displays the total number of errors and warnings detected when the cross-view

checker has completed.

Arguments

t _viewList List of view names to check; must be enclosed in quotation
marks. To list several view names, use a space between names
as a delimiter. t _vi ewLi st specifies the names of the
cellviews that you want to compare with the currently edited
cellview.

Value Returned
Always returns t .

Example
schH VI C( "synbol" "verilog" )
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Runs the cross-view checker between the currently edited cellview and the views named
symbol andveril og.
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schHiVICAndSave

schHi VI CAndSave(
)

=>t

Description

Runs the cross-view checker (VIC) on the cellview in the current active window and saves the
cellview.

Arguments

None.

Value Returned

Always returns t .
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schHiViewToView

schHi Vi ewToVi ew(
[ t_libName ]
[ t_cell Name ]
[ t_viewNameFrom ]
[ t_viewNameTo ]
[ t_dataType ]
)

=> t

Description
Generates one type of cellview from another.

If you do not specify any argument or specify an argument as ni | , the Cellview From
Cellview form appears so that you can specify the field values.

IftheschVi ewToPi nLi st Reg listortheschPi nLi st ToVi ewReg list does not contain
the desired view type and conversion function, you must modify the lists. The lists are defined
inyourschConfig.il file(your _install _dir/sanples/local/schConfig.il).
Refer to the following section in your schConfi g. i | file for more information about
modifying the schVi ewToPi nLi st Reg and schPi nLi st ToVi ewReqg lists:

REG STERI NG CONVERSI ON FUNCTI ONS FOR THE CREATE CELLVI EW FROM
CELLVI EW COVIVANDS.

Arguments

t _|ibName Library name that contains the two cellviews; must be enclosed
in quotation marks.

t _cell Name Cell name to be used for the two cellviews; must be enclosed in
guotation marks.

t _vi ewNameFrom Source view name; must be enclosed in quotation marks.
Valid Values: schemat i ¢, synmbol ,functi onal ,
behavi oral ,system

t_viewNameTo Destination view name; must be enclosed in quotation marks.

Valid Values: schemat i ¢, synbol , functi onal ,
behavi oral ,system
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t _dataType String corresponding to an entry in the
schPi nLi st ToVi ewReg list that specifies how the created

cellview will be generated; must be enclosed in quotation
marks.

Value Returned
Always returns t .

Example

schHi Vi ewToVi ew( " nyLi b" "xyz" "schematic" "synbol" " Conposer-Synbol" )

Translates the schematic cellview for xyz to a symbol cellview.
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schHiZoomToSelSet

schH ZoonToSel Set (
)

=t | nil

Description

Zooms to selected objects in the current window. If no objects are selected prior to actioning
the function, you will be prompted to draw a selection area.

This function is only usable when working with schematics or symbols in the Virtuoso
Schematic Editing window.

Arguments

None.

Value Returned

t Returns t when successful.

nil Returns ni | when selection not successful.
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schSetSelectOptions

schSet Sel ect Opti ons(
)

=>t

Description

Sets the filter for the selection function. You can select object types by turning toggle switches
on or off. You can also choose partial or full selection. Usable when editing schematics or
symbols.

The list of object types is different when editing schematic or symbol cellviews. The function
displays the window where you change the object filters and set the selection option to partial
or full.

Arguments

None.

Value Returned

Always returns t .
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schSingleSelectPt

schSi ngl eSel ect Pt (
)

=>t

Description

Selects the object under the cursor after first deselecting all objects in the selected set.
Usable when editing schematics.

This function is equivalent to the Graphics Editor nouseSi ngl eSel ect Pt function. This
function also provides other functions with the identity of the most recently selected object,
which is required for extended selection.

Arguments

None.

Value Returned

Always returns t .
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The Virtuoso® Schematic Editor SKILL procedural interface (Pl) functions, presented in
alphabetical order in this chapter, implement primitive actions required by SKILL human
interface (HI) functions. Therefore, they are considered lower-level calls. To use PI functions,
you must

= Supply all the required parameters

m  Use the correct syntax

You can often derive the name of the PI function from the HI function by simply removing the
Hi portion of the name. For example, the HI function

schH CreateWre

has the corresponding PI function
schCreateWre

Some PI functions are restricted to the schematic or the symbol cellview. Other functions are
restricted to multisheet designs or indexes.

PI functions return either a Boolean t or an ID if the function completes successfully. If the
function fails or cancels, a Boolean ni | is returned. If the function does not recognize the
argument, the function fails, but you do not receive an error message. If there is a type
mismatch, you receive a Cadence® SKILL language error. Lower-level functions do not
provide error messages.
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schCheck

schCheck(
d cvld

)

= | _errors | nil

Description

Performs a check on the specified cellview. This includes extracting connectivity, running the
schematic rules checker, and running the cross-view checker. You must have write
permission to any cellview that is to be checked. The given cellview ID must be an editable
schematic.

This function uses the following environment settings:
m updat eConn specifies whether connectivity extraction is performed
m  r unSRC specifies whether the schematic rules checker is run

m  runVI C specifies whether the cross-view checker is run

The schematic rules checker uses a large set of environment settings that control the checks
run. For a list of these settings, see “schSRC” on page 275.

Arguments

d cvid Cellview ID of the schematic to check.

Value Returned

| _errors A list containing the total number of errors and warnings
encountered. This includes errors and warnings from both the
schematic rules checker and the cross-view checker.

ni | No errors are found.
Example
cvl d =dbOpenCel | Vi ewByType( "nylib" "top" "schematic" "" 'a)

errs = schCheck( cvlid )
neErrors = car( errs )
nWarns = cadr( errs )
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schCheckHier

schCheckHi er (
d cvld
t _vi ewNanmes
t _reflLibs
[ I _instViewListTable ]

)

=> 1| _errors | nil

Description
Performs a check of the hierarchy that starts at the given cellview.

The hierarchy traversed is defined by t _vi ewNames. Usually, the hierarchy is confined to
the library of the given cellview, but you can specify a list of reference libraries to process if
the hierarchy extends beyond the current library. You must have write permission to any
cellview that is to be checked.

This function uses the following environment settings:

m checkAl ways specifies whether to check every cellview regardless of the extraction
status

When ni |, cellviews are checked only if they need it.

m updat eConn specifies whether connectivity extraction is performed on all schematics
encountered

m r unSRC specifies whether the schematic rules checker is run on all schematics
encountered

m r unVI C specifies whether the cross-view checker is run on all cellviews encountered
m  checkHi er Save specifies whether processed cellviews are automatically saved

If ni | , you must explicitly save and close the cellviews processed, or any updates are
lost.

m  saveAct i on specifies what to do for those cellviews containing errors when
checkHi er Save ist

Valid values are Save, No Save, and Ask Me.
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Arguments

d cvid Cellview ID of the root schematic from which to begin the
hierarchical check. The given cellview ID must be an editable
schematic. If a cellview contains any of the following property
values, it is not processed:
nl Action == { ignore | stop }
schType == { border | patchCord | ripper | noSchEdit }

t_vi ewNames String containing the list of view names to use to control the
hierarchy traversal; must be enclosed in quotation marks.

t _reflLibs String containing the list of reference libraries to process in
addition to the library of the given cellview; must be enclosed in
guotation marks.

| _instViewlListTable

List specifying the instance view list table to use if instance-
based switching is required. This list contains sublists that map
a logical name to a view name list. If an instance is encountered
that has ani nst Vi ewLi st property whose value matches
one of the logical names in the instance view list table, the view
name list associated with the logical name is used for the
hierarchical switch for that instance.

Value Returned

| _errors A list that containing sublists of the ID of the cellview and the
number of errors encountered.

ni | No errors are found in the hierarchy.

Example

cvld=dbQpenCel | Vi ewByType( "nylib" "top" "schematic" "" 'a)

schSet Env( " checkHi er Save" t )
schSet Env( "saveAction" "Save" )
errs = schCheckHi er( cvld "schematic cnps_sch" "" )

Checks the hierarchy starting att op schemat i c inthe library myl i b where the traversal
is controlled by the given view name list. If errors are encountered, er r s is a list of cellview,
number of errors pairs. You can process this list as follows:

foreach( x errs
info( "% % % has % error(s).\n" car(x)~>lib~>nane
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car (x) ~>cel | Nane car (x)~>vi ewNane cadr (x))
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schCheckHierConfig
schCheckHi er Confi g(
h _cfgld

[ v_pathVector [ g_refLibs ] ]
)

=> 1| _errors | nil

Description

Performs a check of the hierarchy. The check starts with the top cellview that is specified in
the given hierarchy configuration. The hierarchy traversed is defined by information in this
hierarchy configuration. Usually, the hierarchy is confined to the library of the given cellview,
but you can specify a list of reference libraries to process if the hierarchy extends beyond the
current library.

You must have write permission to any cellview that is to be checked.

This function uses the following environment settings:

m  checkAl ways specifies whether to check every cellview regardless of the extraction
status

When ni | , cellviews are checked only if they need it.

m updat eConn specifies whether connectivity extraction is performed on all schematics
encountered

m  r unSRC specifies whether the schematic rules checker is run on all schematics
encountered

m runVI C specifies whether the cross-view checker is run on all cellviews encountered
m checkHi er Save specifies whether processed cellviews are automatically saved

If ni |, you must explicitly save and close the cellviews processed, or any updates are
lost.

m  saveAct i on specifies what to do for those cellviews containing errors when
checkHi er Save ist

Valid values are Save, No Save, and Ask Me.

The given cellview ID must be an editable schematic. If a cellview contains any of the
following property values, it is not processed:

nl Action == { ignore | stop }
schType == { border | patchCord | ripper | noSchEdit }Argunents
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Arguments

h_cfgld The ID of a hierarchy configuration that specifies an expansion.

v_pat hVect or The ID of a hierarchy configuration path vector. If not specified,
the traversal starts from the top cellview specified in the
configuration. Otherwise, the traversal starts from the current
cellview defined by this argument.

g_reflLibs A list of library names, or a string containing a list of space-

separated library names.

Value Returned

| _errors A list of the errors encountered during the checking of the
hierarchy as defined by the given configuration object. Each
element in the list contains the cellview ID and the number of
errors encountered; no information is generated if only
warnings were encountered.

nil No errors are found in the hierarchy.

Example

cfgld=deCet Configld( getCurrent Wndow ))

schSet Env( " checkHi er Save" t )

schSet Env( "saveAction" "Save" )

errs = schCheckHi erConfig( cfgld )

cfgld=deGet Configld( getCurrentWndow ))

path = deGet Vector( getCurrent Wndow( ))

errs = schCheckH erConfig( cfgld path "libA IibB")

If errors are encountered, er r s is a list of cellview/number-of-errors pairs. You can process
this list as follows:
foreach( x errs

info( "% % % has % error(s).\n" car(x)~>lib~>nane
car (x) ~>cel | Nane car (x) ~>vi emNane cadr (X))
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schCloneSymbol

schC oneSynbol (
d cvld
d masterld
| _origin
t_orient

)
=t | nil
Description

Copies or clones graphics from an existing symbol into the target symbol cellview with the
given location and orientation.

Arguments

d cvld Cellview ID of the editable symbol cellview in which to place
copied graphics.

d masterld ID of the clone master cellview, which can be accessed using

several different methods, such as an explicit call to
dbOpencCel | Vi ewByType.

| _origin Location to place the clone.The origin of the instance master is
used as the reference point.

t_orient Orientation to give the clone placement; must be enclosed in
guotation marks.
Valid Values: RO, R90, R180, R270, MX, MXR90, MY, MYRO0

Value Returned

t Graphics were copied or cloned from an existing symbol into
the target symbol cellview with the given location and
orientation.

nil Unsuccessful.

Example

synbol Id = dbCpenCel | Vi ewByType( "sanple” "inv" "synbol™ "" 'r )
' )

schd oneSynbol ( cvlid synbolld 0:0 "RO"
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Clones ani nvert er symbol from the sample library in the specified symbol cellview. The
cloned graphics are placed at 0,0 with an RO orientation.
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schCmdOption

schCnmdOpt i on(
)

=t | nil

Description

Cycles through a predefined set of values. By default, this function is bound to the right mouse
button. When you click the right mouse button during an active command, the command
applies the next value in the predefined set.

You can customize the predefined set of values by making calls to schSet CndOpt i on.

Arguments

None.

Value Returned

t Cycled through a predefined set of values.

nil Unsuccessful.
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schComputePinRef

schConmput ePi nRef (
d _cell View
[ t_reportFile ]
t_display ]
t_formatString ]
t _reportDups ]
_sortByDir ]
_Separator |

_out put Desi gnat or ]

_i oDesi gnat or ]
X_char sPerLi ne ]

>t | nil

Description

[

[

[

[t

[t

[ t_inputDesignator ]
[t

[t

[

)

Creates offsheet pin references for multisheet designs. The pin references can be displayed
in the schematic next to each pin or in a report file. This function creates an offsheet pin
reference report that lists each pin followed by a list of all other locations of this pin. The pin
references can also be displayed in the schematic next to each pin.

Arguments

d cellView

t reportFile

t _display

t formatString

October 2006

Cellview of the index schematic or any sheet in a multisheet
design to be cross-referenced; must be enclosed in quotation
marks.

File in which to output the cross-reference report; specify ni |
for no report.
Default: " "

Set to on to display cross-references in schematic, setto of f to
remove cross-references in schematics if they exist; must be
enclosed in quotation marks.

Default: on

Controls the cross-reference format. You can build the cross-
reference format using any combination of the following in any
order:

sheet Number zone referenceNane direction

Default: schGet Env( " pi nRef For mat ")
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t _reportDups Set to of f to suppress reporting of duplicate pin references
found within the same zone; must be enclosed in quotation
marks.

Default: of f
t _sortByDir Sets whether pin reference sorting is by direction or sheet

number; must be enclosed in quotation marks. Set this
argument to on to sort by direction.
Default: of f

t _separator String used to separate pin references; must be enclosed in
guotation marks.
Default: ,

t _i nput Desi gnat or String used to designate input pins; must be enclosed in
guotation marks.
Default: i

t _out put Desi gnat or

String used to designate output pins; must be enclosed in
guotation marks.

Default: o

t _ioDesignator String used to designate 1O pins; must be enclosed in quotation
marks.
Default: i o

Xx_char sPerLi ne Number of characters before automatically inserting a new line
within a cross-reference list.
Default: 100

Value Returned

t Created offsheet pin references for multisheet designs.

nil Unsuccessful.

Example
schConput ePi nRef ( cel | view )

Produces cross-references on pins in a schematic using default options.

nl I " Of f [T} Of f [ TIT] )

schComput ePi nRef ( cel | vi ew "desi gn. xref" "on
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Produces a cross-reference report file in desi gn. xr ef . Use a space " " or a reference
separator instead of the default comma ", ". The pin references also appear in the schematic
by default.
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schCopy

schCopy(
d fig
d_destCV
| _transform

)

=> d_object | nil

Description

Copies the given object to the given destination cellview. The object location and orientation
can be specified before it is placed at the destination location by the given transformation
argument. The copied figure is first rotated and reflected about the origin as specified by the
orientation of the transform, then translated by the offset of the transform.

The destination cellview must be editable. This function copies figures between schematic or
symbol cellviews only.

Arguments

d fig Figure to copy.

d _dest CV Cellview in which to place the copied object. This argument
must be a schematic or symbol cellview.

| _transform Relative location and orientation for the copied figure, which is

specified as listof ( | _of fset t_orient |
n_magni fication | ).

Value Returned

d_obj ect The ID of the new figure.
ni | Unsuccessful.
Example

objld = schCopy( figl cv2 list(10.0:5.0 "RO") )

Creates a copy of f i g1 in the cellview specified by cv2. The new figure has the same
rotation as f i g1 and is translated by offset 10.0, 5.0, with an RO orientation.
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schCreatelnst

schCreat el nst (
d cvld
d masterld
t _instanceName
| _origin
t_orient

[ n_magnification ]

)

=> d_inst | nil

Description

Creates an instance of the given master cellview in the specified cellview at the given location
with the given orientation. You can specify the magnification to set for the instance. Although
not fully supported, you can use this property to scale the appearance of an instance.

Arguments

d cvid

d masterld

t _instanceName

| _origin

t_orient

n_magni ficati on
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Cellview ID of the editable schematic cellview in which to create
the instance.

ID of the instance master cellview. You can access the master
ID using several different methods; for example, an explicit call
to dbOpenCel | Vi ewByType.

Instance name to give the instance; must be enclosed in
guotation marks. This argument can be ni | , a simple name, or
a name with a vector expression. When the argumentisni | , a
unique instance name will be generated automatically. When
the argument is a simple name or a name with a vector
expression, the name must be unique among existing instances
in the cellview. If the name has a vector expression—for
example, " <0: 3>" —the expression is used to create an
iterated instance.

Location to place the instance. The origin of the instance
master is used as the reference point.

Orientation to give the instance placement; must be enclosed in
guotation marks.
Valid Values: RO, R90, R180, R270, MX, MXR90, MY, MYRO0

Database magnification value to set on the instance.
Default: 1. 0
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Value Returned

d_inst The ID of the instance.

nil Unsuccessful.

Example

synmbol I d = dbQOpenCel | Vi enByType( "sanple" "inv" "synbol" "" 'r )

instld = schCreatelnst( cvld synbolld "123" 0:0 "RO" )

Creates an instance of the inverter symbol from the sample library in the specifiedcvl d. The
instance name is | 23 and the name is placed at 0,0 with an RO orientation.

intld = schCreatelnst( cvld synbolId "124<0:1>" 0:1 "RO0" )

Creates an iterated instance of the same inverter. The instance rotates 90 degrees before
being placed.
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schCreatelnstBox

schCr eat el nst Box(
d cvld
[ 1 _bBox ]
)

=>d_id | nil
Description

Creates an instance box in the given cellview. This function uses a bounding box you specify
or determines a bounding box from the pins and device shapes.

Arguments

d cvld Cellview ID of an editable symbol cellview in which to create the
instance box.

| _bBox List specifying the corners of the instance box to create. If not

specified, or specified as ni | , a bounding box created from all
the pins and device shapes is used.

Value Returned

did The ID of the created instance box.

ni | Unsuccessful.

Example

cvid = dbOpenCel | Vi ewByType( "sanple” "inv" "symbol" " "a )

boxld = schCreatelnstBox( cvld )

Creates an instance box in the i nv symbol cellview based on the pins and device shapes in
the cellview.

boxld = schCreatelnstBox( cvlid list(0:0 2:2) )

Creates an instance box with the specified bBox coordinates.

October 2006 159 Product Version 6.1



Virtuoso Schematic Editor SKILL Functions Reference
Virtuoso Schematic Editor Procedural Interface (PI) Functions

schCreateNetExpression

schCr eat eNet Expr essi on(
d cvld
t _net Expr
d _glueld
| _poi nt
t _justify
t_orient
t fontStyle
n_f ont Hei ght

)
=> d_id | nil

Description

Creates an inherited connection and the corresponding net expression label. Attaches the
given net expression to the given database object. It validates the syntax of the expression
and attaches a net expression label to the database object. If the object is a schematic wire,
you must run the schematic extractor to create the inherited connection. Before calling this
function, you must acquire all the required arguments of the function.

You can programmatically create inherited terminals by explicitly calling

dbCr eat eTer mNet Expr . A net expression label will not be created. You cannot create
inherited signals by explicitly calling dbCr eat eSi gNet Expr because the schematic
extractor deletes an inherited signal that does not have a net expression label.

Arguments

d cvid Cellview ID of the cellview in which to create the expression.

t _net Expr The net expression in NLP syntax; must be enclosed in
guotation marks.

d glueld The database object to associate the net expression with. It
must be either a schematic wire, schematic pin, or symbol pin
object.

| _poi nt The origin point to locate the net expression.

t justify Justification to give the net expression label text with respect to

its placement; must be enclosed in quotation marks.

Valid Values: upper Left,upper Cent er, upper Ri ght ,
centerLeft,centerCenter,centerRi ght,

| ower Left,| ower Center,| ower Ri ght
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t_orient Orientation to give the placement of the net expression; must
be enclosed in quotation marks.
Valid Values: RO, R90, R180, R270, MX, MXR90, MY, MYRO0

t fontStyle Label font style; must be enclosed in quotation marks.
Valid Values: eur oSt yl e, fi xed, got hi ¢, mat h, r oman,
script,stick,swedi sh,m | Spec

n_font Hei ght Label height in user units.
Default: 0. 0625

Value Returned

did The ID of the net expression label for the inherited connection.

ni | There is a syntax error in the given expression or the parent
object is not a schematic wire, schematic pin, or symbol pin.

Example

net ExprLabel I d = schCreat eNet Expression( cv “[@ower: % vdd!']” wireld (0:1.875)
"net1" "lowerLeft" "RO"™ "fixed" 0.125)

Creates the net expression label [ @ower : % vdd! ] glued to the specified wire figure at
location 0, 1.875. The label is control-point justified at the lower left of the label, the font is a
fixed-width font, and the height is 0.125 user units.
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schCreateNotelLabel

schCr eat eNot eLabel (
d cvld
| _poi nt
t_text
t_just
t_orient
t fontStyle
n_f ont Hei ght
t_type
)

=> d_Il abel | nil

Description

Creates note labels in a schematic or symbol cellview with the attributes and properties you
specify. These labels do not affect the connectivity but can be useful for annotation.

Arguments

d cvld

| _poi nt
t text

t _just

t_just

t _orient
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Cellview ID of an editable schematic or symbol cellview in
which to create the note label.

Location of the note label specified as a point.
Text of the note label; must be enclosed in quotation marks.

Justification of the label text with respect to its placement. Use
string values; must be enclosed in quotation marks.

Valid Values: upper Lef t, upper Cent er, upper Ri ght,
centerlLeft,centerCenter,centerRi ght,| owerLeft,
| ower Cent er, | oner Ri ght

Justification of the label text with respect to its placement. Use
string values; must be enclosed in quotation marks.

Valid Values: upper Lef t , upper Cent er, upper Ri ght,
centerlLeft,centerCenter,centerRi ght,| owerLeft,
| oner Cent er, | ower Ri ght

Orientation of the note label; must be enclosed in quotation
marks.
Valid Values: RO, R90, R180, R270, MY, MYR90, MX, MXR90
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t fontStyle Font style of the label; must be enclosed in quotation marks.
Valid Values: eur oSt yl e, fi xed, got hi ¢, mat h, r oman,
script,stick,swedi sh,m | Spec

n_f ont Hei ght Label height in user units.
Default: 0. 0625
t_type Type of label to create; must be enclosed in quotation marks.

Valid Values: nor mal Label , NLPLabel , | LLabel

Value Returned

d | abel The ID of the new label.
nil Unsuccessful.
Example

| abel Id = schCreateNoteLabel ( cv 0.0:1.875 "any Text String" "IlowerLeft" "RO"
"fixed" 0.125 "nornmal Label " )

Creates a note label called any Text St ri ng in the specified cellview located at 0,1.875
with no rotation. The label’'s control point is justified at the lower left of the label, the font is a
fixed-width font, the height is 0.125 user units, and it is a normal label.
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schCreateNoteShape

schCr eat eNot eShape(
d cvld

t_type
t _lineStyle
| _points

[ n_width ]
)

=> d_shape | nil
Description

Creates note shapes in a schematic or symbol cellview with the attributes and properties you
specify. These shapes do not affect the connectivity but can be useful for annotation.

Arguments

d cvld Cellview ID of an editable schematic or symbol cellview in
which to create the note shape.

t _type Type of shape to create; must be enclosed in quotation marks.
Valid Values: | i ne, rect angl e, pol ygon, arc, el |l i pse,
circle

t lineStyle Line style of the shape; must be enclosed in quotation marks.
Valid Values: sol i d, dashed

| _points Location of the note shape specified as a list of at least two
points.

n_width Width of the line.

Value Returned

d _shape The ID of the new shape.

ni | Unsuccessful.

Example
shapel d = schCreat eNot eShape( cv "rectangle” "solid" list(0:0 10:10) )
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Creates a rectangle in the specified cellview whose lower left corner is at 0,0 and upper right
corner is at 10,10. The boundary of the rectangle is displayed as a solid line.
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schCreatePin

schCreat ePi n(
d cvld
d_master
t _termName
t _direction
g_of f Sheet P
| _origin
t _orientation

)

=> d_pin | ni

Description

Creates instances that are used to represent pins of terminals in a schematic cellview.
Creates only a pin in a schematic cellview. The destination cellview must not be the same as
the master cellview and must be editable.

Arguments

d cvlid

d _master

t _termName

t _direction

g_of f Sheet P

| _origin

t _orientation

Value Returned

d pin

October 2006

Cellview ID of an editable schematic cellview in which to create
the pin.

Master cellview to which the pin instance refers.

Terminal name created for the pin; must be enclosed in
guotation marks.

I/O direction of the pin terminal; must be enclosed in quotation
marks.
Valid Values: i nput , out put, i nput Qut put,swi tch

Specifies whether the pin is an offsheet connector.
Valid Values: t , ni |

Origin of the pin specified as a point.

Orientation of the pin relative to its placement; must be

enclosed in quotation marks.
Valid Values: RO, R90, R180, R270, MY, MYRO0, MX, MXR90

The ID of the new pin.
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nil Unsuccessful.
Example
i nput CVId = dbOpenCel | Vi ewByType( "basic" "ipin" "synbol"™ "" 'r )

pinld = schCreatePin( cvlid inputCvid "11" "input" nil 0:0 "R0" )

Creates a pin in the specified cellview. The pin is created from the i nput CVI d master
cellview and assigned | 1 pin name with i nput direction. The pin is not an offsheet pin and
is placed at 0,0 with no rotation.
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schCreateSheet

schCr eat eSheet (
d cvld
X_hnhunber
t _borderlLibrary
t _border Cel |
t _border Vi ew

)

=> d_sheetlnstld | nil

Description
Creates a new sheet for a multisheet schematic.

The schematic is generated based on the cell name of the index with the sheet number
appended; for example, sheet 003. A multisheet symbol is created with the nsynbol view
and an instance is placed in the index schematic.

If the source is not a multisheet schematic, it is converted into a multisheet schematic. An
index is created, and the source becomes the specified sheet number in the multisheet
design.

If the numbered sheet already exists, the new sheet is inserted before the existing sheet. The
remaining sheets are renumbered. Also, if the sheet number is less than or equal to zero, a
sheet number is generated based on the value of the last sheet number in the multisheet
schematic.

When you specify the library, cell, and view of a sheet border master, a border instance is
added to the new multisheet schematic.

Arguments

d cvlid Cellview ID of the source editable schematic, which must be an
index schematic or a nonsheet schematic cellview.

X_nunber Number of the new sheet.
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t _borderlLibrary Name of the library containing the sheet border master. If
specified as an empty string or ni | , the new sheet is created
without a sheet border.

Also used to specify the library containing the sheet Synbol to
use when creating the sheet instance in the index schematic
that represents the new sheet. If specified as an empty string or
ni | , each library in your cds. | i b file is searched until a
sheet Synbol cell that has an nsynbol view is found.

t _borderCel | Cell name of the sheet border master. If specified as an empty
string or as ni | , the new sheet is created without a sheet
border; must be enclosed in quotation marks.

t _borderView View name of the sheet border master. If specified as an empty
string or as ni | , the new sheet is created without a sheet
border; must be enclosed in quotation marks.

Value Returned

d sheetlnstld The instance ID of the new sheet instance in the index
schematic.

ni | Unsuccessful.

Example

sheetInstld = schCreateSheet ( indexld 4 "US 8ths" "Asize" "synbol" )

Creates sheet number 4, with an A-sized sheet border from the US_8t hs library in the
multisheet schematic defined by the given i ndex schematic.

sheetInstid = schCreateSheet( cvid 1 "" "" "" )

Converts an ordinary schematic into sheet 1 of a multisheet schematic and creates an index
schematic with the same name as the original schematic. Searches each library specified in
your cds. | i b file until a sheet Synbol is found to create an instance representing the new
sheet in the i ndex schematic.

sheetlnstld = schCreateSheet( cvlid 2 "US 8ths" "Dsize" "synbol" )
Converts an ordinary schematic into sheet 2 of a multisheet schematic and creates an index

schematic with the same name as the original schematic. A D-sized border is added to the
converted schematic.

sheetlInstld = schCreateSheet( indexID 4 "US 8th" "" "")
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Creates sheet number 4, without a sheet border, in the multisheet schematic defined by the
given index schematic. Uses the sheet Synbol from the US_8t hs library to create an
instance representing the new sheet in the index schematic.
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schCreateSymbolLabel

schCr eat eSynbol Label (
d cvld
| _poi nt
t _| abel Choi ce
t_text
t _justify
t_orient
t fontStyle
n_f ont Hei ght
t_type
)

=> d_l abel | nil

Description

Creates a label in only a symbol cellview with the specified attributes that is opened in append
mode.

Arguments

d cvld Cellview ID of a symbol cellview in which to create the label.

| _poi nt Location of the label specified as a point.

t | abel Choice Type of label to create; must be enclosed in quotation marks.
Valid Values: i nst ance | abel , devi ce | abel , devi ce
annot at e, pi n nane, pi n annot at e

t text Text of the label; must be enclosed in quotation marks.

t justify Justification of the label text with respect to its placement; must
be enclosed in quotation marks.
Valid Values: upper Lef t , upper Cent er, upper Ri ght,
centerlLeft,centerCenter,centerRi ght,| owerLeft,
| oner Cent er, | ower Ri ght

t_orient Orientation of the instance placement; must be enclosed in

guotation marks.
Valid Values: RO, R90, R180, R270, MX, MXR90, MY, MYRO0

t fontStyle Font style of the label; must be enclosed in quotation marks.
Valid Values: eur oSt yl e, fi xed, got hi ¢, mat h, roman,
script,stick,swedi sh,m | Spec
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n_f ont Hei ght Label height in user units.
Default: 0. 0625

Type of label to create; must be enclosed in quotation marks.

t _type
Valid Values: nor mal Label , NLPLabel , | LLabel

Value Returned

d | abel The ID of the new label.
ni | Unsuccessful.
Example

| abel Id = schCreat eSynbol Label ( cv 0:1.875 "instance | abel" "[ @ nstanceName]"
"lowerLeft" "RO" "fixed" 0.125 "NLPLabel" )

Creates an instance label [ @ nst anceName] in the specified cellview, located at 0,1.875.
The label’s control point is justified at the lower left of the label, the font is a fixed-width font,
the height is 0.125 user units, and the label is an interpreted NLPLabel label.
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schCreateSymbolPin
schCr eat eSynbol Pi n(

d cvld
d_master

t _termName
t _direction
| _origin
t

_orientation
[ g_flatten ]

)

=>t pinFigld

Description

Creates a pin in the given cellview with the name, direction, and orientation you specify.

The figures that describe the pin are taken from the given pin master cellview, which can be
accessed with a call to dbOpenCel | Vi ewBy Type, and are copied into the specified
cellview. A terminal is created for the pin with the given name. The objects are created in the
cellview with the specified orientation.

Arguments

d cvld

d _master

t _termName

t _direction

| _origin

t _orientation

g flatten

October 2006

Cellview ID of an editable symbol cellview in which to create the
pin.

Master cellview containing the objects that specify the symbol
pin.

Name for the terminal that is created for the pin; must be
enclosed in quotation marks.

I/O direction of the pin terminal; must be enclosed in quotation
marks.
Valid Values: i nput , out put, i nput Qut put,swi tch

Location for the pin specified as a point.

Orientation of the pin placement; must be enclosed in quotation

marks.
Valid Values: RO, RO90, R180, R270, MX, MXR90, MY, MYROO

Controls whether the pin figures are copied from d_mast er
intod_cvl d (that is, flattened) or placed as instances.
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Value Returned

t_pinFigld The ID of the new pin figure.
ni | Unsuccessful.
Example

synPi nld = schCreat eSynbol Pi n( synmbol CV masterCcv "A" "input" 0:0 "R0" )

Creates terminal A, takes the objects from the symbol pin master mast er CV, and creates
corresponding objects in the symbol CV cellview. The objects are placed relative to the 0,0
location without rotation.
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schCreateSymbolShape

schCr eat eSynbol Shape(
d cvld
t _shape
t_style
| _points
[ n_width ]
)
=> d_shapeld | nil

Description

Creates the specified shape using the given fill style and the list of points in the given cellview.

Arguments

d cvid Cellview ID of an editable symbol cellview in which to create the
shape.

t _shape Type of shape to create; must be enclosed in quotation marks.
Valid Values: | i ne, r ect angl e, pol ygon, arc, circl e,
ellipse

t _style Fill style of the shape to create; must be enclosed in quotation
marks.

Valid Values: out | i ne, solid

| _points List of points for the specified shape.

n_wi dth Width of the line.

Value Returned

d_shapel d The ID of the specified shape.
ni | Unsuccessful.
Example

shapel d = schCreat eSynbol Shape( cv "rectangle solid" list(0:0 1:1) )

Creates a solid rectangular shape between points 0:0 and 1:1.
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schCreateWire

schCreat eWr g(
d cvld
t _entryMet hod
t _rout eMet hod
| _points
n_xSpaci ng
n_ySpaci ng
n_wi dt h

t_color ]

[
[ t_lineStyle ]
)

> wireld

Description

Creates flight lines, wide wires, or narrow wires in the specified schematic cellview.

Arguments

d cvlid
t _entryMet hod

t _routeMet hod

| _points

n_xSpaci ng

October 2006

Cellview ID of a schematic cellview in which to create the wire.

Wire entry method; must be enclosed in quotation marks. If you
specifyt _entryMet hod as dr aw, the resulting wires are
created using the given list of points andt _r out eMet hod is
ignored. If you specifyt _entryMet hod asr out e,

t _rout eMet hod is applied and only the first two points in the
list of points are used.

Valid Values: dr aw, r out e

Method to use when routing the wires; must be enclosed in
guotation marks. This argument applies only when

t _entryMet hod isroute. If you specifyt _r out eMet hod
asflight, flight lines are created between the points
specified. If you specifyt _rout eMet hod asdi rect or

f ul | , the appropriate routing algorithm is applied to route the
wires between the points.

Default: f i ght, di rect, full

List of points to use to create the wire. This can be any number
of points, but the system creates as many two-point line
segments as needed to exhaust the list of points.

Horizontal snap spacing to apply to the specified point.
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n_ySpaci ng
n_wi dth

t _col or

t lineStyle

Value Returned

| wireld

Example

Vertical snap spacing to apply to the specified point.

Physical width of the wire. A width of O specifies a line. A width
greater than O specifies a wide wire.

The color of the wire. The color must be defined in the Display
Resource File. Ift _rout eMet hod isflight,t _col or is
ignored.

The line style of the wire. The line style must be defined in the
Display Resource File. Ift _rout eMet hod isfli ght,
t _lineStyl e isignored.

A list of database objects for each wire segment you create.

schCreateWre( cv "draw' "full" list(0:0 1:0) 0.0625 0.0625 0.0 )

Creates a wire from 0:0 to 1:0.

schCreateWre( cv

'‘route” "full" 1ist(0:0 1:20) 0.0625 0.0625 0.05 )

Routes a wide wire from 0,0 to 1,20.

October 2006
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schCreateWireLabel

schCreat eWrelLabel (
d cvld
d gl ue
| _poi nt
t_text
t _justify
t_orient
t fontStyle
n_f ont Hei ght
g_aliasP

)

=> d_labelld | nil

Description

Creates wire labels and glues them to the object you specify.

Arguments

d cvlid

d gl ue
| _poi nt
t text

t justify

t_orient

t fontStyle

n_font Hei ght

October 2006

Cellview ID of an editable schematic cellview in which to create
the wire label.

Wire or pin on which to glue the label.
Location of the label specified as a point.
Text of the label.

Justification of the label text with respect to its placement; must
be enclosed in quotation marks.

Valid Values: upper Lef t , upper Cent er, upper Ri ght,
centerlLeft,centerCenter,centerRi ght,| owerlLeft,

| ower Cent er, | ower Ri ght

Orientation of the label; must be enclosed in quotation marks.
Valid Values: RO, R90, R180, R270, MX, MXR90, MY, MYR90

Font style of the label; must be enclosed in quotation marks.
Valid Values: eur oSt yl e, fi xed, got hi ¢, mat h, r oman,
script,stick,swedi sh,m | Spec

Label height in user units.
Default: 0. 0625
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g_aliasP Label alias flag, which specifies if a wire label has an alias or a
normal net name.
Valid Values: t , ni |

Value Returned

d |l abelld The ID of the new wire label.
nil Unsuccessful.
Example

schCreateWrelLabel ( cv wireld (0:1.875) "net1" "lowerLeft" "R0" "fixed" 0.1 nil )

Creates the wire label net 1 glued to the specified wire figure at location 0,1.875. The label
is control-point justified at the lower left of the label, the font is a fixed-width font, and the
height is 0.1 user units.
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schDelete

schDel et ¢(
d fig
)

=t | nil

Description

Deletes the figure or object you specify only from schematic or symbol cellviews.

Arguments

d fig Figure to delete.

Value Returned

t Deleted the figure or object you specify only from schematic or
symbol cellviews.

ni | Unsuccessful.

Example

schDelete( figl )

Deletes fi g1.
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schDeletelndex

schDel et el ndex(
d cvld

)

=t | nil

Description

Deletes an index schematic if there is one remaining sheet. Converts the remaining sheet into
an ordinary schematic with the cell name of the index schematic and replaces any offsheet
pins with schematic pins.

Arguments

d cvid Cellview ID of the index schematic to delete.

Value Returned

t Deleted an index schematic if there is one remaining sheet.
ni | Unsuccessful.
Example

schDel et el ndex( cv )

Deletes the multisheet index and converts the remaining sheet into an ordinary schematic
and converts any offsheet pins to schematic pins.
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schDeleteSheet

schDel et eSheet (
d cvld
X_hnhunber

)

=t | nil

Description

Deletes a sheet from a multisheet schematic design.

Arguments
d cvlid Cellview ID of the index schematic.
X_number Number of the sheet to delete.

Value Returned

t Deleted a sheet from a multisheet schematic design.
nil Unsuccessful.
Example

schDel et eSheet( cv 3 )

Deletes sheet number 3 from the multisheet index schematic.
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schDeselectAllFig

schDesel ect Al | Fi g(
[ d_cvid ]

)

=>t

Description
Deselects all objects in a specified cellview. Bypasses the selection filter.

Arguments

d cvld Cellview ID of the cellview containing the objects you want to
deselect. If no cellview is specified, the current cellview is used.

Value Returned

Deselects all objects in a specified cellview.

Example
schDesel ect Al | Fi g()

Deselects all figures from the cellview in the current window.
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schDrawSymbolPin

schDr awSynbol Pi n(
d cvld
t _termName
t _direction
| _points

)
=>t pinFigld | nil

Description

Creates a symbol pin in the specified cellview by creating a terminal of the given name with
the given direction and a polygon shape specified by the given list of points.

Can be used only when editing a symbol. d_cvI d must be editable.

Arguments

d cvlid Cellview ID of an editable symbol cellview ID in which to create
the pin.

t _termName Name for the terminal that is created for the pin; must be
enclosed in quotation marks.

t _direction I/O direction for the pin terminal; must be enclosed in quotation
marks.
Valid Values: i nput , out put , i nput Qut put, swi tch

| _points List of points that specify the shape of the polygon that

represents the pin.

Value Returned

t _pinFigld The ID of the new pin shape.
ni | Unsuccessful.
Example

pi nFigld = schDrawSynbol Pin( cvid "A" "input" list(0:0 0.0625:0 0.0625:0.0625
0: 0. 625) )

Creates a pin with terminal Awith i nput direction using a shape specified by four points.
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schEditPinOrder

schEdi t Pi nOr der (
d cvld
| _pinLi st
g_updat el nst Last Changed
)

=>t | nil
Description

Updates the pin ordering for schematic or symbol cellviews given a list of pin names
contained in the cellview and their desired order.

The purpose of this function is to keep the pin ordering of a schematic or symbol
synchronized with the port ordering of a Verilog® HDL or VHDL model.

Arguments
d cvid Cellview ID of an editable schematic or symbol cellview.
| _pinList List of ordered pin names.

g_updat el nst Last Changed

Boolean flag specifying whether to update the time stamp for
the instances last changed.

Value Returned
t Updated the pin ordering for schematic or symbol cellviews

given a list of pin names contained in the cellview and their
desired order.

ni | Unsuccessful.
Example
pinList = list( "q" "gbar" "d" "clk" "preset" )

schEdi t PinOrder( cvld pinList nil )

Sets the pin order for the cellview ID to q, gqbar, d, cl k, and pr eset .
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schEditSheetSize

schEdi t Sheet Si ze(
d cvld
t _borderlLib
t _border Cel |
t _border Vi ew

)
=>t | nil
Description

Places or replaces a sheet border instance in a schematic. This function works for both
multisheet and non-multisheet schematics.

Arguments

d cvld Cellview ID of an editable schematic to modify.

t _borderLib Name of the library containing the sheet border master; must
be enclosed in quotation marks. Use an empty string if you
want no border.

t border Cel | Cell name of the sheet border master; must be enclosed in
guotation marks. Use an empty string if you want no border.

t border Vi ew View name of the sheet border master; must be enclosed in

guotation marks. Use an empty string if you want no border.

Value Returned

t Placed or replaced a sheet border instance in a schematic.
nil Unsuccessful.
Example

schEdi t Sheet Si ze( cv "US _8ths" "Asize" "synbol" )

Adds an A-sized sheet border to the schematic you specify. If the schematic already contains
a sheet border, it is replaced with the A-sized sheet border.

schEdi t Sheet Si ze( cv "" "" "" )

Removes any existing sheet borders.
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schExistsEditCap

schExi st sEdi t Cap(
{t | nl }
)

=t | nil

Description

Tests if any licenses that support the schematic editing feature are available for checkout.
Does not check out any licenses.

Arguments

t Specifies that the application-specific error message or the
original License Manager error message should be issued.

ni | Specifies that no message should be issued.

Value Returned

t Tested if any licenses that support the schematic editing feature
are available for checkout.

nil Unsuccessful.

Example

schExi st sEdi t Cap(t)

Tests if the schematic editing feature is available.
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schExtendSelSet

schExt endSel Set (
w_wi ndowl d
| _pt
)

=>t | nil

Description

Extends the selection of the object in the specified position by selecting the object around the
current object.

Searches through the schematic cellview for objects that touch the object in the specified
position and adds them to the selected set. For example, extending a wire selects all
segments in the same branch (stopping at T-intersections, pins, instance pins, or changes in
wire width). The function extends it again and selects all objects in the path, stopping only at
pins and instance pins.

You can extend an instance to select all wire segments connected to any of its instance pins.
Repetitive extended selection of an instance extends the wires as defined above.

You can extend labels to apply to more objects. Repetitive extended selection of a label
extends the label as defined above.

When this function reaches the maximum selection level, it cycles back to the single object.

Arguments
w_wi ndowl d Window to which to apply the selection.
| pt Point that specifies the location of the selection.

Value Returned

t Extends the selection of the object in the specified position by
selecting the object around the current object.

nil Unsuccessful.

Example

schExt endSel Set ( hi Get Current Wndow( ) hi Get CommandPoint( ) )
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If the specified point is over the object, this function selects the object. If the object is already
selected, this function extends the object. Any objects in the next selection level are added to
the selected set. You can incrementally increase the selection level until an object is selected.
If the function reaches the maximum extension level, it cycles back to a single object.
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schExtractConn

schExt ract Conn(
d cvld

)

= | result

Description
Runs the schematic connectivity extractor on the cellview you specify.

Figures on the wire layer with dr awi ng, fl i ght , orl abel purposes are processed.
Figures on the pin layer with dr awi ng purposes are processed as schematic pins. Instances
are of eithercel | or pi n purpose; components that have cel | purpose and pi n instances
must have objects in the master on the pi n layer with dr awi ng purpose to be processed
correctly.

The extractor uses three schematic environment settings:

s nmaxLabel O f set UU specifies an offset distance from a label in which automatic
association, or gluing, occurs

Refer to “schGluelabel” on page 200 for details. If a wire is within the distance specified
by maxLabel O f set UU, the label is automatically glued to it.

m  r unSRC specifies whether the schematic rules checker is run after the connectivity is
successfully extracted from the cellview

m  runVI Cspecifies whether the cross-view checker is run after the connectivity is
successfully extracted from the cellview

If you initiate the extraction from the index of a multisheet design, the extractor automatically
extracts the sheets that require extracting.

Can be used only when editing a schematic cellview.

Note: Cadence recommends that you use schCheck instead of this function and that you
replace existing calls to this function with calls to schCheck.

Arguments

d cvlid Cellview ID of the cellview from which to extract connectivity.
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Value Returned

| result A list containing the errors and total number of warnings
generated, in that order. This also includes errors or warnings
from the schematic rules checker or cross-view checker.

Example
schExtract Conn( cv )

Extracts connectivity for the cellview you specify.

schSet Env( "runSRC' nil )
schSet Env( "runviC' nil )
result = schExtract Conn( cv )

Extracts connectivity for the cellview you specify but does not run the schematic rules checker
or the cross-view checker.
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schExtractStatus

schExtract St at us(
d cvld

)

=> t_status | nil
Description

Returns the schematic extraction status for the specified cellview.

The status is based on the values of the two time stamps, i nst ancesLast Changed and
| ast Schemati cExtracti on.

Arguments

d cvld Cellview ID of the cellview to check. Althoughd_cvl d is
typically the ID of a schematic cellview, there is no internal
check for cellview type.

Value Returned

t_status The string obsol et e if the cellview has been updated since
the last time the connectivity was extracted for the cellview,
di rty if the connectivity is current but there are error or
warning markers in the cellview, and cl ean if the connectivity is
current and there are no error or warning markers in the

cellview.
nil Unsuccessful.
Example
cvlid = dbOpenCel | Vi ewByType( "lib" "block"” "schematic" "" ’'r )

case( schExtractStatus( cvlid )
(obsol ete info("Re-Check schematic.\n"))
(dirty info("Ok but look it over.\n"))
(clean info("GO FOR I TI\n"))
)
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schGetBundleDisplayMode

schGet Bundl eDi spl ayMde(

d |l abelld

)

=> vertical | horizontal | nil
Description

Takes a label Id and returns its display mode. This only works for label type objects. If the
specified object Id is not a label object, then the API will return ni | . This will only work when
the cellview is editable.

Arguments

d_| abelld Label Id whose bundle display mode value, horizontal or
vertical, is to be obtained.

Value Returned

verti cal Label Id display mode is set to vertical.
hori zont al Label Id display mode is set to horizontal.
nil Object Id entered was not a label.
Example

If | abl d represents a wire bundle label, which is being displayed vertically, then:
schGet Bundl eDi spl ayMbde (Il abld) => “vertical”

If fi gl d represents the Id of a pin name, then:
schCet Bundl eDi spl ayMbde (figld) => ni
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schGetCellViewListinSearchScope

schGet Cel | Vi ewLi st 1 nSear chScope(

d cvld
t _scope
d_topCVv

t _viewNamelLi st

t _|'i bName
t _node

)

=> | _cvList |

Description

Returns a list of cellviews in the search scope you specify.

Arguments

d cvlid

t _scope

d topCVv

t _viewNameLi st

t i bName

t _node

October 2006

Cellview ID of the schematic or symbol cellview in which to
base the search. d_cvIl d must be a schematic or symbol
cellview. Hierarchy is not supported for symbol cellviews.

Scope of the search; must be enclosed in quotation marks. If

t _scopeisli brary, only cellviews of the same view type as
the base cellview will be identified.

Valid Values: sel ect ed set, cel | vi ew, hi er ar chy,
l'ibrary

ID of the top-level cellview from which to start the hierarchical
search. This argument is used only whent _scope is
hi er ar chy.

A string of view names that specify the expansion of the
hierarchy. This argument is used only whent _scope is
hi er ar chy.

Name of the library in which to search. This argument is used
onlywhent _scopeislibrary.

Access mode used to open the cellviews found during the
search; must be enclosed in quotation marks.
Valid Values: read, wite
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Value Returned

| _cvlLi st The list is a list of “writable” and “readable” cellviews. If
t _nmodeiswrit e, the system tries to get write access for each
cellview found. If it can get write access, it puts the cellview in
the writable list; otherwise, it puts it in the readable list. If
t _node isread, the system puts all the cellviews in the

readable list.
nil Unsuccessful.
Example
cvid = dbQOpenCel | Vi ewByType( "projectLib" "top" "schematic" "" 'r )

retList = schGetCell Vi ewLi stlnSearchScope( cvlid "hierarchy" cvid "schematic
synbol " "" “read” )
cvList = cadr( retList )

Returns a list of schematic and symbol cellviews that are in the hierarchy underneath the
cellview t op. The cellviews are placed in the readable list (second element).

October 2006 195 Product Version 6.1



Virtuoso Schematic Editor SKILL Functions Reference
Virtuoso Schematic Editor Procedural Interface (PI) Functions

schGetEnv

schGet Env(
t _vari abl eName

)

=> g _val ue

Description
Gets the value of a schematic environment variable.

Along with the schSet Env function, this function lets you program the values for various
options within the schematic editor without using a form. Also, these functions complement
the general environment variable mechanism, which lets you preset values at startup using a
. cdsenv file.

Arguments

t _vari abl eName Name of the schematic environment variable whose value you
want to get; must be enclosed in quotation marks. Refer to
Virtuoso Schematic Editor User Guide schematic
environment variable descriptions.

Value Returned

g_val ue Current value of the specified variable.

Example
result = schGet Env( " maxLabel Of fset UU" )

Returns the value of the maxLabel O f set UU environment variable.
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schGetMatchingObjects

schGet Mat chi ngObj ect s(
d cvld
t _propName
t_condOp
t _propVal ue
g_useSel Set
)

=> | _objects | nil

Description

Finds the set of objects that match the specified search criteria in a cellview. You can search
by property to limit the search in the selected set.

Arguments

d cvld

t _propNanme
t _condOp

t _propVal ue

g_useSel Set

Value Returned

| _objects

nil
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Cellview ID of a schematic or symbol cellview in which to place
copied graphics.

Property name to search for.

Conditional operator to use during the matching; must be
enclosed in quotation marks.
Valid Values: ==, ! =, <, >, <=, >=

Property value to search for; must be enclosed in quotation
marks. Ift _propName ismaster,t _propVal ue must be

t_libNanme t_cell Name t_vi ewNane

(separated by spaces).

Search is limited to the selected set if setto t ; search includes
the entire cellview if set to ni | .

The set of objects that match the search criteria.

Unsuccessful.
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Example
cvld = dbOpenCel | Vi ewByType( "sanple" "flipflop" "schematic" "" 'r nil )
i nstList = schGet Matchi ngQbj ects( cvld "cell Nane" "==" "nand2" nil )

Returns all the nand2 instances inthe f I i pf | op schematic.
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schGetPinOrder

schGet Pi nOr der (
d cvld

)

=> | _pinLi st

Description

Returns the pin list, as defined in the portOrder property (if present) or as the default pin list.

Arguments

d cvlid The cellview whose pin order you want retrieved.

Return Value

| _pinList The pin list of the cellview, as defined in the portOrder property
(if present) or as the default pin list.

Example

cv = geCGetEditCell Viewm )
pi nLi st = schGet Pi nOrder (cv)

Gets the pin order list for cv.
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schGlueLabel

schd uelabel (
d_| abel
d figure
)

=>t | nil

Description

Glues the label to the figure you specify using a database child/parent relationship in which
the label is the child. You can glue a pin label to a pin only when the label defines the name
for that pin. You can glue a wire label only to a wire, a pin of a component, or a pin of a
schematic. The label defines the name of the net associated with the wire, the pin of the
component, or the pin of the schematic. You can glue note labels to any object.

Arguments
d | abel ID of the label to glue.
d figure ID of the figure on which to glue the label.

Value Returned

t Glued the label to the figure you specify using a database child/
parent relationship in which the label is the child.

nil Unsuccessful.

Example

schd uelLabel ( labelld figld)

Glues the label designated by | abel | d to the figure designated by fi gl d.
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schHdIPrintFile

schHdl Print Fil e(
)

=>t

Description

Prints the current HDL file.

Arguments

None.

Value Returned

Always returns t .
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schHdIPrintVars
schHdl Pri nt Var s(
)

=>t
Description
Prints the current values of the schematic HDL variables.
These variables are defined in “Customizing Global Environment Variables for Form Fields”

in Chapter 13, “Customizing the Virtuoso Schematic Editor,” in Virtuoso Schematic Editor
User Guide.

Arguments

None.

Value Returned

Always returns t .
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schHDLReturn

schHDLRet ur n(
[ w_wi ndowl d ]

)

=>t

Description
Returns up the hierarchy from a Verilog view window.

Usable when viewing ver i | og after completing a descend action from a schematic.

Arguments

w_wi ndowl d Window where the function runs. If not specified, the current
window is used.

Value Returned

Always returns t .

Example
schHDLRet urn( )

Displays the parent view of the cellview in the specified window. The parent view is displayed
in the current window or an existing window depending on whether you have turned on the
Create New Window When Descending option on the User Preferences form.
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schinhConFind

schl nhConFi nd(
w_wi ndowl d
[ d_inst ]
)

=> | _i nhConlLi st

Description

Given awi ndowl d and an optional list of instances (or all instances in the window if none
are explicitly specified), will return a list of inherited connections eligible for override beneath
these instances.

Each inherited connection in the list is represented by a DPL (disembodied property list) with
the following fields:

[ nane

The name of the inherited connection (the “property name” that must be used to override
the connection).

m  default

The default net name.
m val ue

The current net to which the connection is attached.
m  inst

The instance under which the connection was found.

Arguments

w_wi ndowl D Window where the function runs. If not specified, the current
window is used.

[ d_inst ] Optional list of instances whose eligible inheritance connection

details you want to return.

Value Returned

| i nhConlLi st DPL list of each returned inherited connection.

October 2006 204 Product Version 6.1



Virtuoso Schematic Editor SKILL Functions Reference
Virtuoso Schematic Editor Procedural Interface (PI) Functions

Example

schl nhConFi nd( hi Get Current Wndow())

=>

((nil name POAER default pw! value pw! inst db:12345678)
(nil nane GROUND default gnd! value gnd! inst db:12345678))
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schinhConSet

schl nhConSet (

t _inhCon

[ t_name ]

[ t_default

[ t_value ]
[ t_pinName ]
[ t_pinDir ]
[ t_pinPos ]
)

:>t|

Description

Manipulates inherited connections located using schinhConFind.

You can use this function to:

m  override a connection by passing the name of a net to connect to.

m  convert a connection to a local pin with no associated net expression.

m  convert to an inherited pin (with potentially different connection parameters).

m  change the connection name or default net.

Arguments

t _inhCon

t _name

t default

t val ue

t _pi nName

t _pinDir

t _pi nPos

October 2006

The given inherited connection.

If not ni | , re-parameterizes the connection using this new
name. If ni | , the connection retains its original name.

Re-parameterizes the connection with the specified default net
name, or leaves itasisifnil .

Specifies the name of a local or global net to connect the
connection to.

Specifies the name of a pin that is to be used to connect to the
inherited connection. The pin is automatically created.

If pi nNane has been specified will give the required direction of
the pin.

If pi nNarre has been specified, this is the x:y location of the
created pin.
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Value Returned

t Inheried connection successfully modified.
nil Modification unsuccessful.
Example

Note: These examples assume that i nhCon is an entry in a list previously returned by
schinhConFind. If we therefore have:

inhCon = *(nil nane “PONER’ default “pw!” value “pw” inst db:12345678)

; Override a connection by connecting to a |ocal net.
; Creates netSet on inhCon->inst:

; nanme=i nhCon- >nane, val ue=myPower .

schl nhConSet (i nhCon ?val ue nyPower)

; Override by connecting to a gl obal net.
; Creates netSet on inhCon->inst:

; name=i nhCon- >nane, val ue=vdd!

schl nhConSet (i nhCon ?val ue vdd!)

; Convert to a schematic pin.

Creates pin VDD in inhCon->insts cellview, and adds netSet to inst:
; name=i nhCon- >nane, val ue=VDD

schl nhConSet (i nhCon ?pi nNane VDD ?pi nPos 0:0)

; Change the name of a connection, but |eave default net al one.
; Creates netSet on inhCon->inst:

; nane=i nhCon- >nane, val ue=[ @/DD: % pw ! ]

schl nhConSet (i nhCon ?name VDD)

; Change default net, |eave nane al one.

; Creates netSet on inhCon->inst:

; name=i nhCon- >nane, val ue=[ @OAER: % vdd! ]
schl nhConSet (i nhCon ?default vdd!)

; Change both name and default val ue.

; Creates netSet on inhCon->inst:

; name=i nhCon- >nane, val ue=[ @/DD: % vdd! ]
schl nhConSet (i nhCon ?name VDD ?default vdd!)

; Propagate inherited connection via inherited pin.

; Creates pin VDD in inhCon->insts cellview, and adds netSet to inst:
schl nhConSet (i nhCon ?pi nNanme VDD ?pi nPos 0: 0 ?nane VDD ?defaul t vdd!)

; Convert all inherited connections to pins.
procedure(pinPos() /* CGenerate a pin position. */

foreach(i nhCon schl nhConFi nd( hi Get Current Wndow())

schl nhConSet (i nhCon ?pi nNanme i nhCon->nane ?pi nPos pi nPos())

)

:...etc...
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schinstallHDL

schl nstal | HDL(
g library
t _cell Name
t _vi ewName
t _srcName
[ g_createSynmbol ]

)
=t | nil
Description

Installs a Verilog HDL source file as an HDL cellview and creates the cell, view, and cellview
objects in the library if necessary. This function can also create a matching symbol cellview.

Note: This function will not overwrite an existing cellview.

Arguments

g library Either a library name string or a library identifier returned by
ddGet nj .

t _cell Name Name of the cell; must be enclosed in quotation marks.

t _vi ewName Name of the view; must be enclosed in quotation marks.

t _srcName Path to the Verilog HDL source file; must be enclosed in
guotation marks. @pt i onal is a keyword that you must
include if you specify g_cr eat eSymbol .

g_creat eSynbol Boolean flag that specifies whether a matching symbol is
created.

Value Returned

t Installed a Verilog HDL source file as an HDL cellview and
created the cell, view, and cellview objects in the library if
necessary.

nil Unsuccessful.
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Example

lib = ddGet Ooj ( "nyLib" )
schinstal | HDL( Iib "myDesign" "functional" "myDesign.v" )

Creates the HDL cellview nyDesi gn functi onal inthe library myLi b.
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schinstToView

schl nst ToVi ew(
d_inst
t_viewTo
t _fronmFunc
t _toFunc

)
=t | nil
Description
Generates a cellview type from an instance of a symbol.
The instance master and the destination view must have the same library and cell name.

Seetheyour _install _dir/tools/dfll/sanples/local/schConfig.il filefor
the schVi ewvast er s list of translation functions and documentation for creating your own
translation functions.

Arguments

d _inst Instance ID from a schematic to use as the source for the
translation.

t _viewTo Name of the destination view; must be enclosed in quotation
marks.

t _fronFunc Name of the SKILL procedure to translate from the instance
master to the pin list intermediate format; must be enclosed in
guotation marks.

t _toFunc Name of the SKILL procedure to translate from the pin list

intermediate format to the destination view; must be enclosed in
guotation marks.

Value Returned

t Generated a cellview type from an instance of a symbol.

ni | Unsuccessful.
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Example
schl nst ToView inst "functional"” "schSynbol ToPi nLi st"” "schPi nLi st ToVeril og" )

Generates a Verilog HDL shell from the specified instance.
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schisHDLCapEnabled

schl sHDLCapEnabl ed(
{t | nl }
)

=t | nil

Description

Validates that a license supporting the schematic editing feature is already checked out and
does a recheck to ensure that the license has not timed out. Otherwise, attempts to check out
a license.

Arguments

t Specifies that the application-specific error message or the
original License Manager error message should be issued.

nil Specifies that no message should be issued.

Value Returned

t Validated that a license supporting the schematic editing
feature is already checked out and does a recheck to ensure
that the license has not timed out.

nil Unsuccessful.

Example
schl sHDLCapEnabl ed( t )

Validates that a license supporting the schematic editing feature is already checked out.
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schlsindexCV

schl sl ndexCV(
d cvld

)

=t | nil

Description

Tests whether the given cellview is an index schematic cellview.

Arguments

d cvlid Cellview ID of the cellview to be tested.

Value Returned

t Tested whether the given cellview is an index schematic
cellview.
ni Unsuccessful.

October 2006 213 Product Version 6.1



Virtuoso Schematic Editor SKILL Functions Reference
Virtuoso Schematic Editor Procedural Interface (PI) Functions

schisSchEditOk
schl sSchEdi t Ck(

d cvld

[ g_dialog ]

)

=t | nil

Description

Tests whether the given schematic cellview is writable and whether the edit capability is

enabled.

Arguments

d cvld
g_di al og

Value Returned

nil

October 2006

Cellview ID of the cellview to be tested.

When not set to ni | , messages are not presented. When set to
t , messages are presented in a dialog box.

Tested whether the given schematic cellview is writable and
whether the edit capability is enabled.

Unsuccessful.
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schlsSheetCV

schl sSheet CV(
d cvld

)

=t | nil

Description

Tests whether the given cellview is a multisheet schematic cellview.

Arguments

d cvlid Cellview ID of the cellview to be tested.

Value Returned

t Tested whether the given cellview is a multisheet schematic
cellview.
ni Unsuccessful.
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schisSymEditOk

schl sSynEdi t Ck(
d cvld

[ g_dialog ]

)

=t | nil

Description

Tests whether the given schematic symbol cellview is writable and whether the edit capability

is enabled.

Arguments

d cvld
g_di al og

Value Returned

nil

October 2006

Cellview ID of the cellview to be tested.

When not set or set to ni | , messages are printed to the CIW.
When set to t , messages are presented in a dialog box.

Tested whether the given schematic symbol cellview is writable
and whether the edit capability is enabled.

Unsuccessful.
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schilsViewCapEnabled

schl sVi ewCapEnabl ed(
g_print Mesg

)

=>t

Description

Obsolete function. No replacement.
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schisWireLabel

schl sWrelLabel (
d figld
)

=t | nil

Description

Tests whether the given database figure is a schematic wire label.

Arguments

d figld The database ID of a figure.

Value Returned

t Tested whether the given database figure is a schematic wire
label.
ni Unsuccessful.
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schlLayoutToPinList

schLayout ToPi nLi st (
t _|'i bName
t _cell Name
t _vi ewName

)
=> g_pinLi st

Description

Translates a | ayout cellview into an intermediate pin list format. The pin list represents all
of the terminals in the layout and their directions. The pin list also represents the cellview level
properties in the maskLayout.

Arguments

t_|ibName Library containing the maskLayout cellview to translate; must
be enclosed in quotation marks.

t _cell Name Cell containing the maskLayout cellview to translate; must be
enclosed in quotation marks.

t _vi ewName View containing the maskLayout cellview to translate; must be

enclosed in quotation marks.

Value Returned

g_pi nLi st Terminal and property information organized in a pin list.

Example
pi nLi st = schlLayout ToPi nLi st ( nyLi b nyDesign |ayout )

where
pinList = *( nil ports (( nil name "a" direction "input" )

( nil name "b" direction "input" )
( nil name "c" direction "output" )

)

The pin list format represents all the terminals and properties and is stored in a disembodied
property list with the following format:
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g_pinList = ‘( nil ports portList

[prop proplist] )
portlist = ( ternDef ternDef...ternmDef )
termDef = (nil nane ternName

direction ternDir

[ prop propList]

[ pi ns ternPins]

)
proplist = ( nil propNane propVal ue
pr opNane propVal ue

)
ternPins = ( pinDef pinDef...pinDef )
pinDef = ( nil name pinName [accessDir accessDir] )

Seetheyour _install _dir/tools/dfll/sanples/local/schConfig.il filefor
usage of schLayout ToPi nLi st in the schVi ewast er s list of translation functions.
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schMouseApplyOrFinish

schMbuseAppl yOr Fi ni sh(
)

=t | nil
Description

Adds a point and applies or finishes the active enter function command based on the setting
of the nodal Conmmands schematic environment variable. It is designed to be used for double-
clicking with the left mouse button.

Arguments

None.

Value Returned

t Added a point and applies or finishes the active enter function
command based on the setting of the nodal Comands
schematic environment variable.

nil Unsuccessful.

Example
hi Set Bi ndKey( "Schenatics" "None<Bt nlDown>(2) EF" "schMuseAppl yOFinish()" )

Binds the left mouse button double-click action during schematic editor enter function
commands to schMouseAppl yOr Fi ni sh.
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schMove

schMove(
d fig
d_destCV
| _transform

)

=> d_object | nil

Description

Moves the object you specify to a destination cellview. The object location and orientation can
be specified before the object is placed at the destination location by the given transformation
argument. The copied figure is first rotated and reflected about the origin as specified by the
orientation of the transform, then translated by the offset of the transform.

The destination cellview must be editable. This function moves figures between schematic or
symbol cellviews only.

Arguments

d fig Figure to move.

d _dest CV Destination schematic or symbol cellview in which to place the
object.

| _transform Relative location and orientation of the moved figure, which is

specified as listof ( | _offset t_orient |
n_magni fication | ).

Value Returned

d_obj ect The ID of the figure after it is moved.
ni | Unsuccessful.
Example

figl = schMvove( figl cv2 list(10.0:5.0 "ROO" ) )

Moves f i gl to the cellview cv2; the offset for f i g1 is 10.0,5.0 and f i g1 is rotated 90
degrees from the original orientation. The resulting f i gl d is returned and assigned tofi g1.
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schNetExprAvailProps

schNet Expr Avai | Props(
| _desi gnSpec
| _instPaths

)

=> | _avail Props

Description

Returns a list of available properties, and their evaluated values, for the various occurrences
passed.

Arguments

| desi gnSpec A DPL with the format:

“(nil

libnanme t_I|ibnane

cell Narme t_cel | nane

vi ewNanme t_vi ewNane
switchViewList t switchVi ewli st
stopVi ewLi st t_stopVi ewLi st)

Note: If the vi ewNane is a configuration cellview, then

swi t chVi ewLi st and st opVi ewLi st are optional, and will
be ignored if set. The design configuration is based on the
configuration file.

| _instPaths A list of full instance names in the hierarchy for which data is
requested.

Note: Wherever possible you should pass a list of instances to
these functions, rather than call functions multiple times to get
results for specifici nst Pat hs, as each cell will lead to a design
traversal and can be time consuming.

An example of an i nst Pat hs argument value is:

(/o7 */11/ MNO”)

October 2006 223 Product Version 6.1



Virtuoso Schematic Editor SKILL Functions Reference
Virtuoso Schematic Editor Procedural Interface (PI) Functions

Value Returned

| _avail Props Returns a list of available properties, and their evaluated
values, for the various occurrences passed to the function.
For example:
“((("gnd” “gnd!")
(“vdd” “vdd!” ))
((“gnd” “gnd!™)
(“vdd” “vdd!”))
)

Example

See Example section for schNet Expr Eval Nanes.
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schNetExprEvalNames

schNet Expr Eval Names(
| _desi gnSpec
| _instPaths
[g_listCellView]
[g_listOccurrences]

)

=> | _net Expr Eval Nanes

Description

Returns a list of evaluated names for all occurrences specified.

Arguments

| _desi gnSpec A DPL with the format:
“(nil
[ibnane t_|ibnane
cell Narme t_cel | nane
vi ewNane t_vi ewNane
switchViewLi st t_sw tchVi ewLi st
stopVi ewLi st t_stopVi ewLi st)
Note: If the vi ewNane is a configuration cellview, then
swi t chVi ewLi st and st opVi ewLi st are optional, and will
be ignored if set. The design configuration is based on the
configuration file.

| _instPaths A list of full instance names in the hierarchy for which data is
requested.
Note: Wherever possible you should pass a list of instances to
these functions, rather than call functions multiple times to get
results for specific i nst Pat hs, as each cell will lead to a
design traversal and may be time consuming.
An example of an i nst Pat hs argument value would be:
“(*/10” “/11/MNO")

g listCellView A boolean value to indicate whether cellview data is also

required for each evaluated name.

g _listOccurrences A boolean value to indicate whether occurrence data is also
required for each evaluated name.
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Value Returned

| _net Expr Eval Nanmes Returns a list of evaluated names for all occurrences
specified.

When occurrence or cellview data is not requested, the
evaluated name data is an ordered tuple of: evaluated name,
number of cellviews and the number of occurrences. For
example:

tLSV!" “17 “3")

When cellview data and/or occurrence data is requested for
each evaluated name, the list will have five members as

cvl nf o followed by occl nf o is appended. If only one data
element is requested the corresponding entry for the omitted
data is ni | . Both cvIl nf o and occl nf o are also lists:

m cvlnfoisalist containing the | i bNane, cel | Nane,
vi ewNane, property name, default value, and the number
of occurrences, for example:

t&inhCDnnSnall” “prmos” “schematic” “gnd” “gnd!” 2)

m  occl nf o contains the occPat h (another list), property
name, and default value. The occPat h is specified as a
list of (I i bNane cel | Name vi ewNane i nst Nane). The
last list entry will not have an i nst Nane, and refers to the
switch instance master, for example:

" (

( ( (“innConnSral |” “top” “schematic” “14”)
(“inhConnSmal 1 ” “inv” “schematic” “P1")
(“inhConnSmal I ” “pnbs” “schematic”)

)

“bul k_p”

“vdd!”
)
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Examples

ds = '( nil libNane
cel | Nare
vi ewNane
swi t chVi ewli
stopVi ewli st

schNet Expr Avai | Props( ds
==> returns:
(
(("bul k_n" "gnd!"))
(("bulk_n" "gnd!"))

schNet Expr Eval Nanes( ds
==> returns:
(
(("gnd!'" 1 1))
(("gndl"™ 1 1))

)
schNet Expr Eval Nanes( ds

==> returns:

(
(("gnd!'™ 1 1 nil
(((("vanlib_
) "b
)
)
)
)
(("gnd!'™ 1 1 nil
(((("vanlib_
) "b
)
)
)
)
)

October 2006

"vanli b_cdb"
"test _inh_pi"
"schematic"
st "schenmtic spectre"
"spectre" )
(UMMM

(t/wotot M)

("/ M "/ML") ?listCccurrences t)

cdb" "test inh_pi" "schematic" "M")
("anal ogLi b" "nnos" "spectre")
ulk_n" "gnd!"

cdb" "test inh_pi" "schematic" "ML")
("anal ogLi b" "nnos" "spectre")
ulk_n" "gnd!"
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schNet Expr Eval Names( ds ' ("/M" "/ML") ?listCellViewt)

==> returns:
(
(("gnd!'"™ 11
(("anal ogLi b" "nmpos" "spectre” "bul k_n" "gnd!"
1
)
) nil
)
)
(("gnd!'"™ 1 1
(("anal ogLi b" "nnpos" "spectre" "bul k_n" "gnd!"
1
)
) nil
)
)
)

schNet Expr Eval Names( ds ' ("/M" "/ML") ?listCellViewt ?listCccurrences t)
==> returns:

(
(("gnd!'"™ 1 1
(("anal ogLi b" "nmpos" "spectre” "bul k_n" "gnd!"
1
)
)

(((("vanlib_cdb" "test_inh_pi" "schematic" "M")
("anal ogLi b" "nnos" "spectre")
) "bulk_n" "gnd!"

)
)
)
)
(("gnd!'"™ 1 1
(("anal ogLi b" "nmpos" "spectre” "bul k_n" "gnd!"
1
)
)

(((("vanlib_cdb" "test_inh_pi" "schematic" "ML")
("anal ogLi b" "nnos" "spectre")
) "bulk_n" "gnd!"
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schPinListToSchem

schPi nLi st ToSchen(
t _|'i bName
t _cell Name
t _vi ewName
g_pi nLi st
)

=t | nil

Description

Generates a schematic cellview from a pin list.

Arguments

t _|ibName Library containing the schematic to generate from the pin list;
must be enclosed in quotation marks.

t _cell Name Cell containing the schematic to generate from the pin list; must
be enclosed in quotation marks.

t _vi ewName View containing the schematic to generate from the pin list;
must be enclosed in quotation marks.

g_pinLi st Terminal and property information to use in generating the

target schematic.

Value Returned

t Generated a schematic cellview from a pin list.
ni | Unsuccessful.
Example

schPi nLi st ToSchenm( " nyLi b" "nyDesi gn" "schematic" pinList )

where

nil ports ((nil name "a" direction "input")
nil name "b" direction "input")

nil name "c" direction "output")

pi nList = *
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Generates a schematic with two input pins, "a" and "b", and one output pin, "c".

The pin list format represents all the terminals and properties and is stored in a disembodied
property list with the following format:

g_pinList = ‘(nil ports portlList
[prop proplist] )
portlist = (ternDef ternDef...ternDef)
ternDef = (nil name "ternNane"
direction "ternDir"
[ prop propList]
[ pi ns ternPins]

)
proplist = (nil propNane propVal ue
propNane propVal ue

)

ternPins = (pinDef pinDef...pinDef)

pi nDef = (nil name "pi nNanme"
[accessDir "accessDir"])
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schPinListToSchemGen

schPi nLi st ToSchentzen(
t _|'i bName
t _cell Name
t _vi ewName
g_pi nLi st
)

=t | nil

Description

Opens the Create Schematic formift _vi ewNane is a schematic.

Arguments

t _|ibName Library containing the schematic to generate from the pin list;
must be enclosed in quotation marks.

t _cell Name Cell containing the schematic to generate from the pin list; must
be enclosed in quotation marks.

t _vi ewName View containing the schematic to generate from the pin list;
must be enclosed in quotation marks.

g_pinLi st Terminal and property information to use in generating the

target schematic.

Value Returned

t Generated a schematic cellview from a pin list.
ni | Unsuccessful.
Example

schPi nLi st ToSchenmGen( "myLi b" "myDesi gn" "schematic" pinList )

where

pinList = ‘(nil ports ((nil name "a" direction "input")
(nil nane "b" direction "input")
(nil nane "c" direction "output")

)

October 2006 232 Product Version 6.1



Virtuoso Schematic Editor SKILL Functions Reference
Virtuoso Schematic Editor Procedural Interface (PI) Functions

Generates a schematic with two input pins, "a" and "b", and one output pin, "c".

The pin list format represents all the terminals and properties and is stored in a disembodied
property list with the following format:

g_pinList = ‘(nil ports portlList
[prop proplist] )
portlist = (ternDef ternDef...ternDef)
ternDef = (nil name "ternNane"
direction "ternDir"
[ prop propList]
[ pi ns ternPins]

)
proplist = (nil propNane propVal ue
propNane propVal ue

)
ternPins = (pinDef pinDef...pinDef)
pi nDef = (nil name "pi nNanme"
[accessDir "accessDir"])

Seetheyour _install _dir/tools/dfll/sanples/local/schConfig.il filefor
usage of schPi nLi st ToSchenmGen in the schPi nLi st ToVi ewReg list of translation
functions.
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schPinListToSymbol

schPi nLi st ToSynbol (
t _|'i bName
t _cell Name
t _vi ewName
g_pi nLi st
)

=t | nil

Description

Generates a symbol cellview from a pin list.

Arguments

t _|ibName Library containing the symbol to generate from the pin list; must
be enclosed in quotation marks.

t _cell Name Cell containing the symbol to generate from the pin list; must be
enclosed in quotation marks.

t _vi ewName View containing the symbol to generate from the pin list; must
be enclosed in quotation marks.

g_pinLi st Terminal and property information to use in generating the

target symbol.

Value Returned

t Generated a symbol cellview from a pin list.
ni | Unsuccessful.
Example

schPi nLi st ToSynbol ( "nyLi b" "nmyDesign" "synbol" pinList )

where

pinList = ‘(nil ports ((nil name "a" direction "input")
(nil nane "b" direction "input")
(nil nane "c" direction "output")

)
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Generates a symbol with two input pins, "a" and "b", and one output pin, "c".

The pin list format represents all the terminals and properties and is stored in a disembodied
property list with the following format:

g_pinList = ‘(nil ports portlList
[prop proplist] )
portlist = (ternDef ternDef...ternDef)
ternDef = (nil name "ternNane"
direction "ternDir"
[ prop propList]
[ pi ns ternPins]

)
proplist = (nil propNane propVal ue
propNane propVal ue

)

ternPins = (pinDef pinDef...pinDef)

pi nDef = (nil name "pi nNanme"
[accessDir "accessDir"])
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schPinListToSymbolGen

schPi nLi st ToSynbol Gen(
t _|'i bName
t _cell Name
t _vi ewName
g_pi nLi st
)

=t | nil

Description

Generates a symbol cellview from a pin list.

Arguments

t _|ibName Library containing the symbol to generate from the pin list; must
be enclosed in quotation marks.

t _cell Name Cell containing the symbol to generate from the pin list; must be
enclosed in quotation marks.

t _vi ewName View containing the symbol to generate from the pin list.; must
be enclosed in quotation marks.

g_pinLi st Terminal and property information to use in generating the

target symbol.

Value Returned

t Generated a symbol cellview from a pin list.
ni | Unsuccessful.
Example

schPi nLi st ToSynbol Gen( "nyLi b" "nyDesi gn" "synbol" pinList )

where

pinList = ‘( nil ports ((nil nanme "a" direction "input" )
( nil name "b" direction "input" )
( nil name "c" direction "output" )

)
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Generates a symbol with two input pins, "a" and "b", and one output pin, "c".

The pin list format represents all the terminals and properties and is stored in a disembodied
property list with the following format:

g_pinList = ‘(nil ports portlList
[prop proplist] )
portlist = (ternDef ternDef...ternDef)
ternDef = (nil name "ternNane"
direction "ternDir"

[ prop propList]
[ pi ns ternPins]

)
proplist = (nil propNane propVal ue
propNane propVal ue

)
ternPins = (pinDef pinDef...pinDef)
pi nDef = (nil name "pi nNanme"
[accessDir "accessDir]")

Seetheyour _install _dir/tools/dfll/sanples/local/schConfig.il filefor
usage of schPi nLi st ToSynbol Gen in the schPi nLi st ToVi ewReqg list of translation
functions.
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schPinListToVerilog

schPi nLi st ToVeri | og(
t _|'i bName
t _cell Name
t _vi ewName
g_pi nLi st
)

=t | nil
Description

Generates a Verilog HDL cellview from a pin list. The generated Verilog HDL cellview can be
used with the Verilog integration.

Arguments

t _|i bName Library containing the Verilog HDL cellview to generate from the
pin list; must be enclosed in quotation marks.

t _cell Name Cell containing the Verilog HDL cellview to generate from the
pin list; must be enclosed in quotation marks.

t _vi ewName View containing the Verilog HDL cellview to generate from the
pin list; must be enclosed in quotation marks.

g_pi nLi st Terminal and property information to use in generating the

target Verilog HDL cellview.

Value Returned

t Generated a Verilog HDL cellview from a pin list.
nil Unsuccessful.
Example

schPi nLi st ToVeril og( "nyLi b" "nyDesign" "functional" pinList )

where
pinList = *( nil ports ((nil nane "a" direction "input" )

( nil name "b" direction "input" )
( nil name "c" direction "output" )
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Generates the following Verilog module:

modul e nyDesign ( "a", "b", "c" );
i nput a;
i nput b;
out put c;

endnodul e

The pin list format represents all the terminals and properties and is stored in a disembodied
property list with the following format:

g_pinList = “(nil ports portlList
[prop proplist] )
portlist = (ternDef ternDef...ternDef)
termDef = (nil nane "termNane"
direction "ternDir"
[ prop propList]
[ pi ns ternPins]

proplist = (nil propName propVal ue
pr opNane propVal ue

ternPins = (pinDef pinDef...pinDef)
pi nDef = (nil nane "pi nNanme"
[accessDir "accessDir"])
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schPinListToView

schPi nLi st ToVi ew(
t _|'i bName
t _cell Name
t _vi ewName
g_pi nLi st
t _toFunc

)

=t | nil

Description

Generates a cellview from a pin list.

Arguments

t _|ibName Library containing the data to generate from the pin list; must be
enclosed in quotation marks.

t _cell Name Cell containing the data to generate from the pin list; must be
enclosed in quotation marks.

t _vi ewName View containing the data to generate from the pin list; must be
enclosed in quotation marks.

g_pinLi st Terminal information to use in generating the target data.

t _toFunc Name of the SKILL procedure to translate from the intermediate
pin list format to the target; must be enclosed in quotation
marks.

Value Returned

t Generated a cellview from a pin list.

ni | Unsuccessful.

Example
schPi nLi st ToView "nyLib" "nyDesign" "synbol" pinList "schPinLi st ToSynbol" )

where
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pinList ="' ( nil ports ((nil nanme "a" direction "input" )
nil name "b" direction "input" )

( nil name "c" direction "output") )

Generates a symbol with two input pins, a and b, and one output pin, c.

The pin list format represents all the terminals and properties in the design and their
directions; for example, i nput and out put . The terminal and property information is stored
in a disembodied property list with the following format:

g_pinList = "(nil ports portlist
[prop proplist] )
portlist = (ternmDef ternDef...ternDef)
termDef = (nil nane "termNanme"
direction ternDir
[ prop proplist]
[ pi ns ternPins]

)
(nil propNane propVal ue
pr opName propVal ue

propli st

)

ternPins = (pinDef pinDef...pinDef)

pi nDef = (nil nane "pi nNane"
[accessDir "accessDir"])

Seetheyour _install _dir/tools/dfll/sanples/local/schConfig.il filefor
schVi ewMast er s list of translation functions and documentation for creating your own
translation functions.
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schPlot
schPl ot (

[ t_file ]
[ w_wi ndowl d ]

)

=t | nil

Description

Generates a plot. The plot is defined inthet _fi | e plot template file. If you do not specify
t _fil e, this function uses the plot options stored in the schPl ot Opt i ons property list. If
you backannotate the schematic and you specify w_wi ndowl d, the generated plot has
backannotated values.

See also Plotting Designs in the Virtuoso Schematic Editor L User Guide.

A . cdspl oti nit file describing the plotter must be available in one of the following:

your home directory

$install _dir/tools/plot/.cdsplotinit
$cwd/ . cdsplotinit

$HOVE/ . cdsplotinit

A sample . cdspl oti nit file is available in

your _install _dir/tool s/ plot/sanples/cdsplotinit.sanmple

Two sample template files are available in

your _install _dir/tools/dfll/sanples/plot/schPlot.il
your _install _dir/tools/dfll/sanples/plot/schiMetPlot.il

Arguments

t file A plot template file that stores plot options in a disembodied
property list named schPl ot Opt i ons; must be enclosed in
guotation marks.

w_wi ndowl d Window ID in which the schematic is backannotated.
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Value Returned

t Generated a plot.
nil Unsuccessful.
Example

schPl ot ( "pl ot Tenpl at e” wi ndow( 2))

From window 2, generates the plot using the pl ot Tenpl at e template file with
backannotated values.
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schRegisterFixedMenu

schRegi st er Fi xedMenu(
t _category
r _menuHandl e
[ s_disabl eTrigger ]
[ s_enabl eTrigger ]

)

=t | nil

Description

Registers a vertical fixed-menu handle for specific cellview types to customize the schematic
and symbol editor fixed menus. This function also registers triggers to enable and disable
specific items in the fixed menu based on whether the editor window is in edit or read mode.

To reinstate the system default icon bar associated with the specified menu type, use the
schUnr egi st er Fi xedMenu function.

A sample file containing the SKILL source code for the default fixed menus is located at
your _install _dir/tools/dfll/sanples/|ocal/schFi xMenu.il.

Arguments

t category Cellview type for which the menu is assigned; must be enclosed
in quotation marks.
Valid Values: schemat i c, sheet Schemati c,
i ndexSchemat i ¢, synbol

r _menuHandl e Menu to display. The hi Creat eVerti cal Fi xedMenu

function creates r _menuHandl e. Refer to SKILL Language
Reference Manual.

s_di sabl eTri gger SKILL function that is called when the cellview is opened in
read mode or changed from edit to read mode. The trigger
passes ther _nmenuHandl e value of the fixed menu and the
ID of the window containing the fixed menu. It calls
hi Di sabl eMenul t emfor all menu entries to be disabled in
read mode. Must be preceded by a tic mark ( ' ).
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s_enabl eTri gger SKILL function that is called when the cellview is opened in edit
mode or changed from read to edit mode. The trigger passes
ther _menuHandl e value of the fixed menu and the ID of the
window containing the fixed menu. It calls
hi Enabl eMenul t emfor all menu entries that might have been
disabled by the disable trigger.

Value Returned

t Registered a vertical fixed-menu handle for specific cellview
types to customize the schematic and symbol editor fixed
menus.

ni | Unsuccessful.

Examples

schRegi st er Fi xedMenu( "schematic" myFi xedMenu )

Registers nyFi xedMenu as the fixed menu to display when the current cellview is a
schematic.

schRegi st er Fi xedMenu( "synbol " synFi xMenu ' synDi sabl eProc ' synEnabl eProc )
Registers synfi xMenu as the fixed menu to be displayed when the current cellview is a
symbol. Also registers synDi sabl ePr oc as the SKILL procedure to call when the cellview

is in read mode and synEnabl ePr oc as the SKILL procedure to call when the cellview is in
edit mode.
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schRegisterPopUpMenu

schRegi st er PopUpMenu(
t _category
r _menuHandl e
[ t_node ]
)

=t | nil

Description

Registersr _menuHandl| e for a specific object type to customize the object-sensitive menus
(OSMs). You can specify the commands you want for eacht _cat egor y and the text to be

displayed on the menu.

Arguments

t _category

r _menuHandl e

t _node

Value Returned

nil

Example

Category for which the menu is assigned; must be enclosed in
guotation marks.

Valid Values: i nst ance, schPi n,i nst Pin,wi r e, | abel
mar ker, schemati c, schDef aul t, schSel Set, synPi n,
shapes, synbol , synDef aul t, syntel Set, schSt andar d,
synftt andar d

Specifies the menu to be displayed. r _nmenuHandl e is
created by hi Cr eat eMenu, as documented in SKILL
Language Reference Manual.

Access mode for whichr _menuHand| e is registered; must be
enclosed in quotation marks. If you do not specify the mode,
both modes are reassigned.

Valid Values: r ead, edi t

Registered r _menuHandl e for a specific object type to
customize the object-sensitive menus (OSMs).

Unsuccessful.

schRegi st er PopUpMenu( "i nstance" new nstanceMenu "read" )

October 2006
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Registers newl nst anceMenu as the OSM to display when the cursor is over an instance

when the current cellview is opened in read mode.

schRegi st er PopUpMenu( "i nstance" new nstanceMenu )

Registers newl nst anceMenu as the OSM to display when the cursor is over an instance

when the current cellview is opened in read mode or edit mode.

The following table shows object type selections.

ObjType (Category) Selection

i nstance instances

schPi n schematic pins

i nstPin schematic instance pins

wre wire (narrow) or wire (wide)

| abel labels

mar ker rectangle with layer

schNone nothing under the cursor for schematic cellview
schMul tiple more than one object under cursor
synPi n symbol pins

shapes symbol shapes

sym\one nothing under cursor for symbol cellview
symvul ti pl e more than one object under cursor
symJnknown unknown figure under cursor

schSt andar d

synftt andar d

i ndexSheet

i ndexPi n

i ndexI nstPin
i ndexDef aul t

bor der

schematic pop-up for nonsensitive
symbol pop-up for nonsensitive
instance of sheet in index cellview
pin in index schematic

instance pin in index schematic
any other object in index schematic

sheet border in schematic cellview
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schRegPostCheckTrigger

schRegPost CheckTri gger (
s_functi onName
[ g_onceOnly ]

)

=>t | nil

Description

Registers a function that will be called after a schematic is checked. The called function must
be defined to accept three arguments: the cellview ID of the schematic, the number of errors
encountered, and the number of warnings encountered during the check.

If your registered function implements additional checks, consider also using
schUpdat eUser SRCEr r or AndWar n.

There are limitations to be aware of when using schRegPost CheckTri gger :
m  schRegPost CheckTri gger will not update the last checked timestamp.

Note: If adding markers, with a customer SKILL program, you can update the last
checked timestamp using dbl sConnCur rent () or dbSet ConnCurrent ().

m  Customer defined SKILL programs should avoid using any nodi f y SKILL functions as
they can break connectivities.

Arguments
s_functi onNanme The symbol for the SKILL function that is to be called.
g_onceOnly If not specified or specified as ' ni | , the registered function is

called after each schematic is checked. If specified as anything
else, the routine is only called once; this allows you to register a
routine that is called only once after a hierarchical check is
done rather than for each schematic that is checked.

Value Returned

t Registers a function that will be called after a schematic is
checked.
nil Unsuccessful.
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Example

procedure( userSRC(cv nErr nWarn "dxx" )
let((isCurrent nUserErr nUserWarn)
i sCurrent = dbl sConnCurrent(cv)
printf( "Running user SRC rul es checking....\n" )
nUserErr = 0
nUserVarn = 0
; Create markers accordi ng to your schematic rul e checks. Update the
| ocal
; variables nUserErr and nUserWarn accordi ngly.
; (code onitted)
; Request additional error and warni ng checks to be included in the
check
; report.
schUpdat eUser SRCEr r or AndVWar n( nUser Err nUserVWarn )
when(i sCurrent
dbSet ConnCurrent (cv)

)
schRegPost CheckTri gger( 'user SRC)
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schRenumberAllSheet

schRenunber Al | Sheet (
d cvld

)

=t | nil

Description

Resequences all sheets starting at 1 and fills any holes in the sequence.

Arguments

d cvid Cellview ID of the index for a multisheet schematic design.

Value Returned

t Resequenced all sheets starting at one and fills any holes in the
sequence.

ni | Unsuccessful.

Example

schRenunber Al | Sheet( cv )

Resequences the sheets contained in the index schematic cellview.
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schRenumberinstances

schRenunber | nst ances(

g_objld
[ t_scope ]

[ g_verbose ]
[ t_sequence ]
[ x_startlndex ]

[ t_applyTo [ t_libraryName t_cell Nane t_vi ewName ] ]

)

=t | nil

Description

Resequences instances using the formati nst NanePr ef i Xx number that results in
unique numbering indexes for each component name prefix encountered. Any voids in a
numbering sequence are resolved by renaming instances with the highest numbers to fill the

voids.

Arguments

g_objld

t _scope

g_verbose

t _sequence

X_startlndex

October 2006

ID of a cellview or library.
Valid Values: db cel | viewI D(d_cvl d),dd library
(b_l'ibld)

Defines the range of cellviews to have their instances
renumbered; must be enclosed in quotation marks.

Valid Values: For a cellview ID: cel | vi ew, hi er ar chy; for a
library ID: | i brary

Default: cel | vi ewwhentheIDisd _cvl d;li brary when
thelDisb_libld

Echoes the renumbered instance names and source names to
the CIW.
Default: ni |

Defines the sequencing mechanism; must be enclosed in
guotation marks.

Valid Values: fil Il i ng the voi ds, X+Y+, Y+X+, X+Y-, Y- X+,
X- Y+, Y+X-, X- Y-, Y- X-

Default: filling the voids

The number assigned to the first renumbered instance.
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t _applyTo Defines the group of instances; must be enclosed in quotation
marks. To renumber all instances, specify any nast er ; to
renumber only the instances of a specific master, specify sane
mast er and specifyt | i braryName t_cel | Name
t _vi ewName
Valid Values: any nast er, sane mnast er
Default: any mast er

t libraryName t_cell Namet _vi ewName

The library, cell, and view name of the instance to apply the
renumbering sequence to; each item must be enclosed in
guotation marks.

Value Returned

t Resequenced instances using the specified format.
nil Instances were not resequenced.
Example

schRenunber | nstances( cv )

Resequences the instances contained in the cellview.

schRenunber | nstances( cv "cellview' t "Y-X+" O "sane naster" "sanple" "buf"
"synbol " )

Resequences the synbol view of the cell buf from the library sanpl e with verbose set to
on, using the Y-X+ order, starting the sequence with index 0.
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schRenumberSheet

schRenunber Sheet (
d cvld
Xx_from
X_to

)

=t | nil

Description

Changes the number of a sheet in a multisheet schematic and changes the cell name of the
renumbered schematic to match the destination sheet number. If a sheet already exists with
the destination number, the new sheet is inserted before it and all succeeding sheets are
renumbered accordingly.

Arguments

d cvld Cellview ID of the index schematic containing the sheet to
renumber.

x_from Source number of the sheet to renumber.

X_to Destination number for the source sheet.

Value Returned

t Changed the number of a sheet in a multisheet schematic and

changes the cell name of the renumbered schematic to match
the destination sheet number.

nil Unsuccessful.

Examples
schRenunber Sheet ( cv 3 4)

Renumbers sheet 3 as sheet 4. Any succeeding sheets are renumbered.
schRenunber Sheet ( cv 4 3 )

Renumbers sheet 4 as sheet 3. If sheet 3 exists, the sheets are swapped.
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schReplaceProperty

schRepl acePr opert y(
| _objld
t _propName
t _propVal ue
)

=>t | nil

Description

Changes the value oft _propName tot _pr opVal ue for the object. This function checks
if the net, pin terminal, and master properties exist for the object.

This function can replace only those properties that can be modified with dbSet q.

Arguments

| _objld

t _propName

t _propVal ue

Value Returned

nil

October 2006

List that contains one object ID. | _obj | d must be a database
object in a schematic or symbol cellview. The cellview
containing the property must be editable.

Name of the property to add or modify; must be enclosed in
guotation marks.

String value of the property to assign; must be enclosed in
guotation marks. The value type is converted to the found
property. If no property is found, a property of type st ri ng is
created. Ift _propName ismaster,t _propVal ue must be
a string and the string must contain

t libName t _cell Nane t_vi ewName

(separated by spaces).

Changes the value of t _propName tot _pr opVal ue for the
object.

Unsuccessful.
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Example

instList = 1list( instld)
schRepl aceProperty( instList "instName" "nylnst" )

Changes the instance name of specified instance to nyl nst .
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schSaveCurrentPlotOptions

schSaveCurrent Pl ot Opti ons(
t_fileName

)

=t | nil

Description

Writes the current plot settings to a file.

Arguments

t_fil eName The filename where you want to save the settings.

Value Returned

t Wrote the current plot settings to the file which you specified.
ni | Unsuccessful.
Example:

nyPl ot Setti ngsFil e="user HoneDi r/ current Pl ot Settings"

procedur e( Remenber Pl ot Settings()
schSaveCurrent Pl ot Options( nyPl ot SettingsFile )
)

regexi t Bef ore( ' Remenber Pl ot Settings )

Writes the current plot settings to my Pl ot Setti ngsFi | e. You can add this function to your
. cdsi ni t file to ensure that every time you exit the software, the last plot settings are
automatically saved in the specified file.
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schSchemToPinList

schScheniloPi nLi st (
t _|'i bName
t _cell Name
t _vi ewName

)
=> ¢g_pi nLi st

Description

Generates a pin list from a schematic cellview.

Arguments

t _|ibName Library containing the schematic; must be enclosed in quotation
marks.

t _cell Name Cell containing the schematic; must be enclosed in quotation
marks.

t _vi ewName View containing the schematic; must be enclosed in quotation
marks.

Value Returned

g_pinLi st Terminal and property information in the form of a pin list,

generated from the source schematic.

Example
pi nLi st = schSchenToPi nLi st( "nyLi b" "nyDesign" "schematic" )

Returns the pin list representing the source schematic.

The pin list format represents all the terminals and properties and is stored in a disembodied
property list with the following format:

g_pinList = ‘( nil ports portList

[prop proplist] )
portlist = ( ternfbf ternfbf .ternmDef )
ternDef = ( nil nane "t er mName"

ir

ectlon ternDir
pi ns ternPins]

||vn—|Q_

propli st ( nil propName propVal ue
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pr opNane propVal ue

)
ternPins = ( pinDef pinDef...pinDef )
pinDef = ( nil name "pinNanme"
[accessDir "accessDir"] )

Seetheyour _install _dir/tools/dfll/sanples/local/schConfig.il filefor
usage of schSchenilroPi nLi st inthe schVi ewToPi nLi st Reg list of translation functions.
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schSelectAllFig

schSel ect Al | Fi g(
[ d_cvid ]

)

=>t

Description

Selects all objects in a cellview that pass the selection filter.

Arguments

Cellview ID of the cellview you want to select. If not specified,

d cvlid
the current cellview is used.

Value Returned

Always returns t .

Example
schSel ect All Fig( )

Selects all objects from the cellview in the current window.
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schSelectPoint

schSel ect Poi nt (
w_wi ndowl d

| _pt
g_isPartial
g_i sAdditive
X_tinmeDel ay

)

=>t | nil

Description

Interactively selects the object under the cursor. With single selection, this function first
deselects all objects on the selected set. With additive selection, this function maintains the
selected set and adds the current object to the selected set.

These procedures have the same functionality as nouseSi ngl eSel ect Pt and
nouseAddSel ect Pt as defined by the schematic editor.

This function also sets the most-recently selected object needed by extended selection. If
time has not expired (as defined by x _t i meDel ay), this function calls extended selection
instead of simple selection.

You can use this function only for schematics.

Arguments

w_wi ndowl d Window in which to apply selection.

| _pt List of X and Y coordinates that define the selection area.
g_isPartial Boolean flag that specifies if partial selection is supported.
g _isAdditive Boolean flag that specifies if selection is single or additive.
x_ti meDel ay Specifies how much time must elapse before the selection

becomes simple selection. If the command is executed a
second time before time has elapsed, extended selection is
applied.

Value Returned

t Interactively selects the object under the cursor.
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nil Unsuccessful.

Examples

schSel ect Poi nt ( hi Get Current Wndow( ) hi Get CommandPoint( ) t nil 0)

Deselects all objects. If the cursor is over an object, the object is selected.
schSel ect Poi nt ( hi Get Current Wndow( ) hi Get CommandPoint( ) nil t 0)

If the cursor is over the object, the object is added to the selected set.
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schSetAndLoadTsgTemplateType

schSet AndLoadTsgTenpl at eType(
t_tsgType
[ t_tenpl ateFil eName ]
)

=t | nil

Description

Sets the t sgTenpl at eType environment variable and loads the corresponding t sg
template file.

Use this function to load a new TSG template file to overwrite the currently loaded TSG
template file. A TSG template file is automatically loaded when you first create a symbol or
first open the Symbol Generation Options form. After that time, a TSG template file is only
loaded upon request.

schSet AndLoadTsgTenpl at eType is the procedural equivalent to the Load button of the
Symbol Generation Options form.

ATSG template file contains settings that describe the attributes, labels, and properties that
the t sg engine references when creating symbols automatically.

Arguments

t _tsgType Sets the t sgTenpl at eType environment variable to this
keyword. This keyword indirectly references the full path to a
TSG template file using the t sgTenpl at esMast er s list,
which is defined in the schConfi g. i | file.

The Cadence-provided keywords and TSG template files are as

follows:

Keyword Full Path to tsg Template File

digital your _install _dir/tools/dfll/
sanpl es/ synbol Gen/ defaul t.tsg

artist your _install _dir/tools/dfll/
sanpl es/ synbol Gen/ arti st.tsg

PCB your _install _dir/tools/dfll/

sanpl es/ synbol Gen/ package. t sg
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metric your _install _dir/tools/dfll/
sanpl es/ synbol Gen/ metric.tsg

other not defined

t _tenpl ateFil eNane

If you specify ot her asthet tsgType keyword, this
argument lets you specify the full path to any TSG template file
rather than using the t sgType keyword mapping described

above.

Value Returned

t Setthet sgTenpl at eType environment variable and performs
a load of the corresponding tsg template file.

ni | Unsuccessful.

Example

schSet AndLoadTsgTenpl at eType( "netric" )

Assigns the keyword net ri c tothet sgTenpl at eType environment variable and reads the
settings from the corresponding t sg template file. The system references those settings

when creating symbols automatically.
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schSetBundleDisplayMode

schSet Bundl eDi spl ayMde(
d |l abelld
t _di spl ayMode
)

=t | nil
Description

Takes a label Id whose display mode is to be changed and applies either averti cal or
hori zont al display value. This will only work when the cellview is editable.

Arguments

d | abelld Label Id whose bundle display mode is to be set.

t _di spl ayMode Sets the label Id display mode to be either verti cal or
hori zont al .

Value Returned

t Successfully set bundle display mode value.

nil Unsuccessful.

Failure can occur if the Id specified is not a label or if an
incorrect value is set for the display mode.

Example

If I abl d represents a wire bundle label which is being displayed horizontally, but you want to
change this to vertical, then:

schSet Bundl eDi spl ayMbde (labld “vertical”) => vertica
If fi gl d represents the Id of a pin name, then:

schSet Bundl eDi spl ayMbde (figld “vertical”) => ni
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schSetCmdOption

schSet CmdOpt i on(
g form
s field
| _fieldval ues
X_key
t _nmousePr onpt

)
=t | nil
Description

Customizes which form fields are modified by calls to schCndOpt i on, right mouse button,
and schShi f t CndOpt i on, Shi f t -right mouse button, when the command is active.

Arguments
g_form Form to customize.
s field Symbol of the form field to modify.
| _fieldval ues List of valid values that the field cycles through.
X_key Specifies whether this form field is changed during
schCmdOpt i on or schShi ft CdOpt i on.
Valid Values: 1 for normal, 2 for shift
t _nmousePr onpt Description of the command that will be displayed on the status

line to explain the effect of clicking on the mouse button; must
be enclosed in quotation marks.

Value Returned

t Customized which form fields are modified by calls to
schCmdOpt i on, right mouse button, and
schShi ft CdOpt i on, Shi f t -right mouse button, when the
command is active.

ni | Unsuccessful.
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Example

schSet CdOpti on( schCreatePinForm 'direction list( "input" "output” ) 1 "toggle
Direction" )

Sets the direction field to toggle between i nput and out put when the cr eat ePi n
command is active and you click the right mouse button.

October 2006 266 Product Version 6.1



Virtuoso Schematic Editor SKILL Functions Reference
Virtuoso Schematic Editor Procedural Interface (PI) Functions

schSetEnv

schSet Env(
t _vari abl eName
g_val ue

)

=t | nil
Description

Sets the value of a schematic environment variable.

This function, along with the schGet Env function, lets you program the values for various
options within the schematic editor without using a form. Also, these functions complement
the general environment variable mechanism, which lets you preset values at startup using a
. cdsenv file.

Arguments

t _vari abl eName Name of the schematic environment variable whose value you
want to set.; must be enclosed in quotation marks.

g_val ue The value to give the variable. This varies depending on the

variable. Refer to Virtuoso Schematic Editor User Guide for
environment variable descriptions.

Value Returned

t Set the value of a schematic environment variable.

nil Either the named variable is not a schematic environment
variable or the value is of the wrong type.

Examples
result = schSet Env( "maxLabel O fset UU' 0.0125 )

Sets the value of the maxLabel O f set UU schematic environment variable to 0. 0125. This
value is then used by both the schematic extractor and the schematic rules checker.

schSet Env( "vicViewList" "layout synbol" )

Sets the value of the vi cVi ewLi st environment variable for the cross-view-checker.
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schSetSymbolOrigin

schSet Synbol Ori gi n(
d cvld
| _origin

)

=t | nil

Description

Moves all the objects in the specified cellview relative to the given origin point.

Arguments
d cvid Cellview ID of an editable symbol cellview in which to set the
origin for moving the objects.
| _origin Origin specified as a point.

Value Returned

t Moved all the objects in the specified cellview relative to the
given origin point.

ni | Unsuccessful.

Example

schSet Synbol Ori gi n( synbol CV 1:0 )
Moves the origin of the cellview specified by synbol CV to the point 1,0.
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schSetTextDisplayBBox

schSet Text Di spl ayBBox(
d tdld
d instld
)

=>t | nil

Description

Sets or updates the value of a bounding box that encloses a given t ext Di spl ay object. A
text display object displays the string or value based on derived information; for example, the
current value of a property. Accordingly, the software must update the bounding box that
encloses the text display object when the derived string or value changes.

Arguments

d tdld ID of the text display object. A text display object has all the
characteristics of a label, such as f ont St yl e, f ont Hei ght
and over Bar.

d instld ID of an instance when d_t dI d is within the symbol cellview of
the instance. You should set this argument to ni | when
d_tdl disin the current schematic.

d instld ID of an instance when d_t dI d is within the symbol cellview of

the instance. You should set this argument to ni | when
d_tdl disin the current schematic.

Value Returned

t Set or updated the value of a bounding box that encloses a
given t ext Di spl ay object.

ni | Unsuccessful.

Examples

schSet Text Di spl ayBBox( tdld nil )

Sets the bounding box of the text display object as defined by t dI d.
schSet Text Di spl ayBBox( tdld instld )
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Sets the bounding box of the text display object as defined by both t dl d and i nst | d.
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schShiftCmdOption

schShi ft CndOpt i on(
)

=t | nil

Description

Cycles through a predefined set of values. By default, this function is bound to the Shi f t -
right mouse button. When you click the right mouse button while pressing the Shi ft key
during an active command, the command applies the next value in the predefined set. You
can customize the predefined set of values by making calls to schSet ChdOpt i on.

Arguments

None.

Value Returned

t Cycled through a predefined set of values.

nil Unsuccessful.

October 2006 271 Product Version 6.1



Virtuoso Schematic Editor SKILL Functions Reference
Virtuoso Schematic Editor Procedural Interface (PI) Functions

schSingleSelectBox

schSi ngl eSel ect Box(
[ w_wi ndow d ]

[ g_partial ]
[ 1 _bBox ]

)

=>t

Description

Selects objects within a rectangular area from a specified schematic editing window. With no
arguments, it prompts you to enter the area to be selected in the current window. Partial
selection is performed if the window environment variable partialSelect is set.

Arguments

w_wi ndowl d Database ID of the window containing the objects.

g_parti al Indicates whether partial selection should be performed.

| _bBox List specifying the corners of the rectangular area to select. If

not specified, or specified as ni | , you are prompted to define
the area with the mouse.

Value Returned

Always returns t .

Example
schSi ngl eSel ect Box( )

Prompts you to define the area in the current window for selection with the mouse.
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schSnapToConn

schSnapToConn(
)

=t | nil

Description

Interactively connects a wire to the nearest connectivity object during the Create Wire
command and the schematic snapEnabl ed environment variable is set.

Can only be used when the Create Wire command is active in the schematic editor.

Arguments

None.

Value Returned

t Interactively connects a wire to the nearest connectivity object
during the Create Wire command and the schematic
snapEnabl ed environment variable is set.

nil Unsuccessful.
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schSolder

schSol der (
d cvld
| _sol der Pt

)
=> d_shapeld | nil

Description

Solders two wires together in a schematic. This function places the solder dot over the given
point if it is a + or T- wire intersection.

Arguments

d cvld Cellview ID of the cellview to contain the solder dot. Must be a
schematic cellview.

| sol der Pt Location of the solder dot specified as a point.

Value Returned

d _shapeld The ID of the specified shape.
nil Unsuccessful.
Example

shapeld = schSolder( cv 2:3)

Places a solder dot at the specified location.
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schSRC
schSRC(

d cvld
)

= | result

Description
Runs the schematic rules checker (SRC) on a specified cellview.

You can set the schematic rules checker rules by
m  Specifying options on the Setup Schematic Rules Checks options form
m  Calling schSet Env to set the schematic environment variable that controls a check

m  Specifying values for the schematic environment variables in your . cdsenv file

You can set the values for the schematic environment variables that control the logical,
physical, and name checks. For most of the schematic environment variables that control
checks, the three possible values are i gnor ed, war ni ng, and er r or. These three values
are collectively known as the check severity.

m  When you set the check severity value for a variable to i gnor ed, the system does not
perform the check associated with that variable.

= When you set the check severity value for a variable to war ni ng, the system marks any
violations discovered during the check as warnings. You can save a design that contains
warnings, and you can simulate a design that contains warnings. Nevertheless, you
should review the warnings before proceeding.

m  When you set the check severity value for a variable to er r or, the system marks any
violations discovered during the check as errors. You can save a design that contains
errors, but you cannot simulate the design simulation until you correct the errors.

Can be used only on an editable schematic.

Refer to Virtuoso Schematic Editor User Guide for environment variable descriptions.

Arguments

d cvld Cellview ID on which to run the schematic rules checker.
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Value Returned

| result A list containing the number of errors and warnings,
respectively.

Example

result = schSRC( cvld )
nuneErrors = car( result )
numMrns = cadr( result )

Runs the schematic rules checker on the given cellview and extracts the number of errors and
warnings from the result.

schSet Env( "srcUnconnect edWres" "ignored" )

schSet Env( "srcVeril ogSyntax"™ "error" )

schSet Env( "srcVHDLSynt ax" "ignored" )
result = schSRC( cvld )

Sets the severity of the three checks—sr cUnconnect edW r es, srcVeri | ogSynt ax, and
sr cVHDLSynt ax—and then invokes the schematic rules checker.
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schStretch

schStretch(
| _figlds
| _transform

)

=>t | nil

Description

The schSt r et ch command can be used to stretch objects. The API takes a list of fi gl ds
and a transformation, and then stretches the specified figure in f i gl d~>cel | Vi ewby
applying the transformation.

Note: schStret ch is a non-HI equivalent of schH Str et ch.

The schSt r et ch function has no requirement for a cellview to be open in a window, and can
operate successfully when the cellview is opened using dbOpenCel | Vi ewByType.

The schSt r et ch function also follows the same constrains as those followed by
schHi Str et ch (for example, the error messages are the same and all environment
variables are obeyed).

The stretching behavior performed is also very similar to that used by schHi Str et ch, and
you are able to control the stretch behavior using the environment variable st r et chMet hod.

There is however one important difference, where stretching is performed within the cellview
ofthefi gl d (fi gl d~>cel | vi ew). For instances (symbol and schematic), wires, markers,
patch cords, pins, pin and wire names, and so on, that are placed on the scematic, the
stretching is done in that schematic cellview. If however you specify the figld of some object
that is in a symbol (figld of a symbol pin), that would be stretched inside a symbol. In this
scenario, the behavior would be exactly the same as schiMbve.

With object stretching, the reference point is taken as the origin. The f i gl ds are stretched
in their totality, as if in fully selected mode, in the same way that schCopy and schMove
works.
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Note: As the stretching reference point is always the origin, if you want a different origin, you
will need to adhere to the following example:

If xy is the reference point that you want to use, and xform is the transformation relative to that
reference point, then:

newXf or m=dbConcat Tr ansf or n(
dbConcat Tr ansf or m(
l'ist(mapcar(’ minus xy) "RO" 1) xform
list(xy "RO" 1))

And then do:
schStretch(figs newxform

Arguments

| _figlds The list of ids of the objects to be stretched together. All objects
must belong to the same cellview. Only objects in the schematic
or schematicSymbol view types are stretched. The cellview type
for stretching is determined by checking the cellview of the first
objectinthe | fi gl ds.

| _transform A list describing how to transform the object.

Value Returned

t Stretch operation has been successful.

ni | Stretch operation has been unsuccessful.
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Example
Example 1

To use the schStret ch() command, you can take the following steps:
1. Open a schematic that contains some instances.
2. Select the objects that you wish to stretch

3. In the CIW enter:

figlds = geGet Sel Set ()
trans = list (0:0 "R90")
schStretch (figlds trans)

This first of all gets a list of the selected figlds, moves the instances by 90, before then
performing the stretch.

Example 2

Alternatively you could:
1. Open a schematic that contains some instances.

2. In the CIW enter:

cv = geCGetEditCel | View)
figlds = cv~>i nstances
trans = list (-1:-1 "RO0")
schStretch(figlds trans)

Firstly, this gets the cvl d for the current window, then gets a list of f i gl ds (in this example

it is instances), before moving them by 90 and then by (-1 -1). The last step again sees the
actual stretch being performed.
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schSubSelectBox

schSubSel ect Box(
[ w_wi ndow d ]

[ g_partial ]
[ 1 _bBox ]

)

=t | nil

Description

Deselects objects within a rectangular area from a specified schematic editor window.
Implements the sub mode of area selection. With no arguments, it prompts you to enter the
deselection area in the current window. Partial deselection is performed if the window
environment variable partialSelect is set.

Arguments

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

g_parti al Indicates partial selection.

| _bBox List specifying the corners of the instance box to subselect. If

not specified, or specified as ni | , a bounding box created from
all the pins and device shapes is used.

Value Returned

t Deselected objects within a rectangular area from a specified
schematic editor window.

nil Unsuccessful.

Example

schSubSel ect Box( )

Prompts you to enter the deselection area in the current window of the objects to deselect.
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schSymbolToPinList

schSynbol ToPi nLi st (
t _|'i bName
t _cell Name
t _vi ewName

)
=> g_pinList | nil

Description

Generates a pin list from a symbol cellview.

Arguments

t _|ibName Library containing the symbol; must be enclosed in quotation
marks.

t _cell Name Cell containing the symbol; must be enclosed in quotation
marks.

t _vi ewName View containing the symbol; must be enclosed in quotation
marks.

Value Returned

g_pinLi st Terminal and property information in the form of a pin list,
generated from the source symbol.

ni | Unsuccessful.

Example

pi nLi st = schSynbol ToPi nLi st ( "myLi b" "myDesi gn" "synbol" )
Returns the pin list representing the source symbol.

The pin list format represents all the terminals and properties and is stored in a disembodied
property list with the following format:

g_pinList = ‘( nil ports portList
[prop proplist] )

portllst ( ternDef ternDef .ternmDef )

t er nDef ( nil name "termNane"
d|rect| on ternDlr
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[ prop propList]
[ pi ns ternPins]

)
proplist = ( nil propNanme propVal ue
propNane propVal ue

)
ternPins = ( pinDef pinDef...pinDef )
pi nDef = ( nil name "pi nNane"
[accessDir "accessDir"] )

Seetheyour install _dir/tools/dfll/sanples/local/schConfig.il filefor
usage of schSynbol ToPi nLi st in the schVi ewToPi nLi st Reg list of translation
functions.
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schSync

schSync(
| _cvld

)
=> t
Description

Synchronizes the schematic and Cadence database (CDB) data representations.

/ Important

You must call this function when you use Cadence database access (CDBA) PI
functions, such as dbCr eat el nst , to create a schematic cellview. However, you do
not need to call this function when you use Pl schematic functions.

Arguments

| _cvld A list of the schematic cellview IDs (d_cvI d) whose cellview
data representations you want to synchronize with CDB data
representations.

Value Returned

Always returns t .

Example

dbCreatelnst( cvlid master nil 0:0 "RO' )
schSync( list(cvid) )

Uses dbCr eat el nst to add an instance of mast er to the cellview of cvl d, and then calls
schSync, which synchronizes the schematic data representation with the CDB data
representation.
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schUnregisterFixedMenu

schUnr egi st er Fi xedMenu(
t _category

)
=t | nil
Description

Unregisters the user-registered fixed menu for a specific cellview type and reassigns the
default fixed menu.

Arguments

t category Cellview type for which the default fixed menu is restored; must
be enclosed in quotation marks.
Valid Values: schemat i c, sheet Schemati c,
i ndexSchenat i ¢, synbol

Value Returned

t Unregistered the user-registered fixed menu for specific
cellview type and reassigns the default fixed menu.

nil Unsuccessful.

Example

schUnr egi st er Fi xedMenu( "schematic" )

Unregisters the user-registered fixed menu for schematic cellviews and reassigns the system
default fixed menu.
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schUnregisterPopUpMenu

schUnr egi st er PopUpMenu(
t _category
[ t_node ]

)

=>t | nil

Description

Unregisters the specific category and access mode for object-sensitive menus (OSMs) and
reassigns the system default menus.

Arguments

t category Category for which the menu is unregistered.; must be
enclosed in quotation marks.
Valid Values: i nst ance, schPininstPin,wre,l abel,
mar ker, schenmat i ¢, schDef aul t, schSel Set, synPi n,
shapes, synbol , synDef aul t, syntSel Set, schSt andar d,
synftt andar d

t _node Access mode for which the menu handle is unregistered; must
be enclosed in quotation marks. If you do not specify the mode,
both modes are unregistered.

Valid Values: r ead, edi t

Value Returned

t Unregisters the specific category and access mode for object-
sensitive menus (OSMs) and reassigns the system default
menus.

ni | Unsuccessful.

Examples

schUnr egi st er PopUpMenu( "i nstance" "read" )

Unregisters the current OSM and reassigns the system defaulti nst ance OSM. The system
default appears when the cursor is over an instance when the current cellview is opened in
read mode.
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schUnr egi st er PopUpMenu( "i nst ance" )

Reassigns the system default for the instance category for both edit and read modes.
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schUnregPostCheckTrigger

schUnr egPost CheckTri gger (
s_funcNane

)

=t | nil

Description

Unregisters a post check trigger routine.

Arguments

s_funcNane Name of the routine to unregister; must be the symbol for a
routine that was registered using
schRegPost CheckTri gger.

Value Returned

t Unregistered a post check trigger routine.
ni | Unsuccessful.
Example

schUnr egPost CheckTrigger( 'checkTrig ) =>t

Unregisters the ' checkTr i g routine.
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schUpdateUserSRCErrorAndWarn

schUpdat eUser SRCEr r or AndWar n(
X_nUser Err
X_nUser War n

)

=t | nil

Description

Increases the number of errors and warnings that are reported on the Schematic Check
dialog box that appears after running the schematic rules checker (SRC) commands. This
function is useful if you implement additional checks besides those provided by the schematic
rules checker.

Arguments
X_nUserErr Number of additional user-reported errors.
X_nUser War n Number of additional user-reported warnings.

Value Returned

t Increased the number of errors and warnings that are reported
on the Schematic Check dialog box that appear after running
the SRC commands.

nil Unsuccessful.

Example

; Register a function which will be called after running the Conposer SRC checks.
schRegPost CheckTri gger( ’user SRC )

)

procedure( userSRC(cv nErr nWarn "dxx" )
printf( "Running userSRC rul es checking....\n" )
nUserErr = 0
nUserWarn = 0
; Create markers according to your schematic rule checks. Update the |oca
; variables nUserErr and nUserWarn accordi ngly.
(code omtted)
; Request additional error and warning checks to be included in the check
; report.
schUpdat eUser SRCEr r or AndWar n( nUser Err nUser Warn )
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The schRegPost CheckTr i gger function registers a new function which will be called after
running the schematic rules checker. The procedure which follows creates markers according
to your schematic rule checks, updates the local variables, and requests additional error and
warning checks be included in the check report. The schUpdat eUser SRCEr r or AndWar n
function shows the total number of errors and warnings in a dialog box after running the
check.

schUpdat eUser SRCEr r or AndVWarn ( 6 4 )

Increases the number of errors and warnings reported by the schematic rules checker by six
and four, respectively.
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schVerilogToPinList

schVeri |l ogToPi nLi st (
t _|'i bName
t _cell Name
t _vi ewName

)
=> g_pinList | nil

Description

Generates a pin list from a Verilog HDL cellview.

Arguments

t _|i bName Library containing the Verilog HDL cellview; must be enclosed
in quotation marks.

t _cell Name Cell containing the Verilog HDL cellview; must be enclosed in
guotation marks.

t _vi ewName View containing the Verilog HDL cellview; must be enclosed in

guotation marks.

Value Returned

g_pinLi st Terminal and property information in the form of a pin list,
generated from the source Verilog HDL cellview.

ni | Unsuccessful.

Example

pi nLi st = schVeril ogToPi nLi st( "nyLi b" "nmyDesign" "synbol" )
Returns the pin list representing the source Verilog HDL cellview.

The pin list format represents all the terminals and properties and is stored in a disembodied
property list with the following format:

g_pinList = ‘“(nil ports portlList
[prop proplist] )

portlist = (ternDef ternDef...ternDef)

ternDef = (nil name "ternNanme"

direction ternDir
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[ prop propList]
[ pi ns ternPins]

)
proplist = (nil propNane propVal ue
propNane propVal ue

)
ternPins = (pinDef pinDef...pinDef)
pi nDef = (nil name "pi nNanme"
[accessDir "accessDir"])

Seetheyour install _dir/tools/dfll/sanples/local/schConfig.il filefor
usage of schVeri | ogl ToPi nLi st in the schVi ewToPi nLi st Reg list of translation
functions.
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schVIC

schVl C(
d cvld

)

= | result

Description

Runs the cross-view checker to check the consistency of the interface of one or more views
against the view of the given cellview.

The member terminals of the specified cellview are compared against member terminals of
the views specified in the schematic environment vi cVi ewLi st variable. This check flags
differences between signals exported from the specified cellview and signals exported in
other views of the same cell.

The following types of errors are reported:
= Signals that are exported in one view but not the other

m  Signals that have terminals with different directions in the two views

You can use this function to check the consistency between a schematic and its
corresponding symbol. All markers generated by this check are indicated with the source of
VI Cand are placed in the given cellview.

The vi cVi ewli st default in the schematic environment is synbol . You can change this
with a call to schSet Env. Itis not an error if a named view does not exist for the cell.

The current cellview and the views to check must be Cadence databases.

Arguments

d cvlid Cellview ID of the cellview in which to check the view interface.

Value Returned

| result List containing the number of errors and warnings generated by
the check.
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Example

result = schviC( cv )
nunErrors = car( result )
numMrns = cadr( result )

Runs the cross-view checker on the cellview cv.
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schViewToView

schVi ewToVi ew(
t _sourceli bName
t _sourceCel | Name
t _|'i bName
t _cell Name
t _viewFrom
t_viewTo
t _fronmFunc
t _toFunc

)

=>t | nil
Description

Generates one type of cellview from another.

Seetheyour _install _dir/tools/dfll/sanples/local/schConfig.il filefor
schVi ewMast er s list of translation functions and documentation for creating your own
translation functions.

Arguments

t _sourcelLi bName Name of the library that contains the data to translate; must be
enclosed in quotation marks.

t _sourceCel | Name  Name of the cell that contains the data to translate; must be
enclosed in quotation marks.

t _|ibName Name of the existing library that will contain the translated
cellview; must be enclosed in quotation marks.

t _cell Name Cell name for the translated cellview; must be enclosed in
guotation marks.

t _viewFrom View name to translate from (the source view); must be
enclosed in quotation marks.

t _viewTo View name to translate to (the destination view); must be
enclosed in quotation marks.

t _fronFunc SKILL procedure to translate from the source view to the
intermediate pin list format; must be enclosed in quotation
marks.
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t _toFunc

Value Returned

t

nil

Examples

SKILL procedure to translate from the intermediate pin list
format to the destination view defined byt | i bNane,

t _cell Name,andt vi ewTo; mustbe enclosed in quotation
marks.

Generates one type of cellview from another.

Unsuccessful.

schVi ewToVi em( "srcLib" "srcDesign" "nyLib" "nmyDesign" "synbol" "functional"
"schSynbol ToPi nLi st" "schPinLi st ToVeril og" )

Generates a Verilog HDL shell (myLi b nmyDesi gn functi onal ) based on the specified
symbol (srcLi b srcDesi gn synbol).

October 2006
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schZoomFit

schZoonti t (
f _scal el
f _scal e2

)

=>t

Description

Performs a zoom-to-fit with the given zoom scale values. If the schematic cellview contains a
sheet border, the first zoom scale value is used. The second zoom scale value is used when
there is no sheet border.

Arguments

f _scalel The zoom scale if the schematic cellview contains a sheet
border.

f _scal e2 The zoom scale if the schematic cellview does not contain a

sheet border.

Value Returned

Always returns t .

Example

schzoonFit( 1.0 0.9)

If the schematic cellview contains a sheet border, itis scaled 1. 0, which represents fitting the
cellview bounding box to the size of the current graphic window. If the schematic cellview

contains no sheet border, it is scaled 0. 9, which represents fitting the cellview bounding box
to 90% of the current graphic window.
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tsg

tsg(
library

inputFile
[ tenplateFile ]
)

=>t

Description

The t sg function is used to generate a schemat i cSynbol type cellview from at sg (text-
to-symbol generator) file. The t sg file, i nput Fi | e, is a simple text file that provides a textual

description of the symbol.

Note: The t sg file has a pre-specified format which is covered in the Text-to-Symbol
Generator appendix in the Virtuoso Schematic Editor User Guide.

Arguments

library

inputFile

tenpl ateFil e

October 2006

Specifies the name of the pre-existing library (or a library ddlI d)
where the symbol view is to be created.

Specifies the t sg file to be used to create symbol from. This
ASCII file contains the symbol description and is the primary
input file that controls the symbol to be generated by t sg() .

As mentioned, the t sg file has a pre-specified format which is
discussed in the Text-to-Symbol Generator appendix in the
Virtuoso Schematic Editor User Guide.

The t sg template file is a secondary, optional, file that specifies
default controls for symbols to be generated by t sg. The

t enpl at eFi | e uses the same format as the t sg description
file.

If specified, its symbol parameters are used as defaults when
creating the symbol unless they are overridden by the
corresponding parameters set out in the i nput Fi | e. Again,
you should see Text-to-Symbol Generator for more information.
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Value Returned

t Generates the symbol view.
nil Cannot create symbol or t sg parsing has failed.
Example

tsg(“testlib” “/hm gblack/tsgFile”)

This will create a symbol view intest | i b. The cel | Nane and vi ewNane will be as
specified in the t sgFi | e.
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