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Traversal
functions

Pipe file
functions

614

IFORM accesses the instance file automatically; HFORM can
create an instance file and access it if you use the function
MakelnstanceFile(). Once HFORM creates an instance file, it
can use all the instance file functions.

These functions access instance files:

LoadFieldString( string_symbol );
int LoadFirstPin();

int LoadInstance();

int LoadPin();
MakelInstanceFile();

int NextAccessType();

int NextInstance();
RewindInstanceFile();
SetAccessType( string_symbol );
SortByNumber();

Traversal functions allow you to control how HFORM
traverses a design. HFORM recognizes two variations of a
traversal function: SetTraversal( string_constant ) and
SetTraversal( user_symbol ).

IFORM can access the pipe file (*.PIP) of the intermediate
netlist structure for pipe information, and HFORM can access the
incremental connectivity database for pipe information.

When using HFORM, the .PIP file can only be accessed during
the PostProcess() function.

The pipe file functions are:

int AccessKeyWord( string_constant );
int AccessKeyWord( standard_symbol );
int AccessKeyWord( user_symbol );

int FirstPipe();

int IsKeyWord();

int NextKeyWord();

int NextPipe();

For more about these functions, see the section Function reference.
See also the function PostProcess().
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General
functions

General functions are OrCAD-defined functions. Some access
data structures and some do not. The general functions are:

AddSymbol( string_constant );

ClearSymbolicStrings();

int CompareSymbol( symbol, symbol );

ConcatFile (file_index, file_index );

CopySymbol( symbol, user_symbol );

ExceptionsFor( string_constant, user_symbol );

int FindSymbolChar( variable, user_symbol );

int GetStandardSymbol( standard_symbol );

int GetSymbolChar( variable, user_symbol );

MakeLocalSignal( string_constant );

int PackString( integer_constant, integer_constant, user_symbol,
user_symbol );

int PackString( variable, variable, user_symbol, user_symbol );

PadSpaces( user_symbol, integer_constant );

PadSpaces( user_symbol, variable );

PutSymbolChar( variable, integer_constant, user_symbol );

PutSymbolChar( variable, variable, user_symbol );

SetAccessType( user_symbol );

SetCharSet( string_constant );

SetNumberWidth( integer_constant );

SetNumberWidth( variable );

SetPinMap( integer_constant, string_constant );

SetPinMap( variable, string_constant );

SetSymbol( user_symbol, string_constant );

StripPath( string_symbol );

int SwitchIsSet( string_constant );

int SymbolInCharSet( user_symbol );

int SymbolLength( symbol );

ToUpper( user_symbol );

WriteCrLf( file_index );

WriteInteger(file_index, integer_constant);

WriteInteger(file_indes, variable)

WriteMap( file_index, integer_constant );

WriteMap( file_index, variable );

WriteString( file_index, string_constant );

WriteSymbol( file_index, user_symbol );

WriteStdSymbol( file_index, standard_symbol );

For more about these functions and symbols, see the reference
portion of this appendix.
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C-language
functions

Switches

616

You can use these C-language functions in netlist format files:

int getche();

int getnum();

int print( variable );

int print( string_constant );
int putch( variable )

int puts ( string_constant );

You can define switches, called “options” in the ESP design
environment, that provide options for creating custom netlists.
Then when you configure IFORM and HFORM, you select a file
format and select options for that format. The first comment in
the .CF or .CH file names switches and defines descriptions
that display on the configuration screen. Then you use
SwitchIsSet() to find out if IFORM or HFORM was called
with the switch set.

The switch names can be uppercase or lowercase. However,
IFORM and HFORM convert all lowercase switch names to
uppercase. ,

/A NOTE: Do not use these switches that IFORM or HFORM
already use: [B, |Q, and [Z.



Appendix D: Creating custom netlist formats

Standard symbol
reference

AddressLinel-~
AddressLine4
DateString

DocumentNumber

ExitType

Symbols are names associated with an array of characters
that is accessed via the symbol name. Functions use symbolic
information as the main method for accessing data. Standard
symbols may be accessed and printed but may not be changed.

This section lists standard symbols of four classifications:

¢ Symbols for HFORM that you use only for hierarchical
format files.

4 Title block symbols that contain information from
worksheet title blocks.

%

User symbols that act as standard symbols.

% Standard symbols that contain information about parts,
pins, nets, and children, text from the pipe file, and

indexes.

title block
symbol

title block
symbol

title block
symbol

user symbol

String. The address lines from the worksheet.

String. The date string from the worksheet.

String. The document number from the
worksheet.

String. This is a reserved symbol in the user
symbol space since this symbol may be set. The
symbol is read after the formatting loop is
complete.

% If the symbol contains “W,” then there were
warnings found during the format process.

% If the symbol contains “E,” then errors were
found during the format process.

IFORM and HFORM each have the Ignore
warnings option on the Local Configuration
screen. The table on the next page shows the
results of combinations of ExitType values and
option settings.
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ExitType Ignore warnings

contains option Result

w ON Exits

w OFF Exits reporting
a warning

E ON or OFF Exits reporting
an error

~ nothing ON or OFF Exits

FieldStringl-
FieldString8

FileName

KeyWord

LibraryNameString

LocalSignal

618

standard
symbol

standard
symbol

standard
symbol

standard
symbol

user symbol

Results of combinations of ExitType and Ignore
warnings options.

Use this symbol when you define error or
warning messages for a format file. You do not
need to use the AddSymbol() function for
ExitType; it is already defined.

The function ClearSymbolicStrings() does not
clear ExitType.

String. Field strings for an instance of a part. A
LoadInstance() call must precede use of this
symbol.

String. The file that is being processed.

String. Contains the current keyword from the
pipe file.

String. Contains the library name for the current
part.

A user symbol containing a local signal name
constructed from a specified string_constant and
the standard symbols SignalNameString and
SheetNumber. The function that creates this
user symbol is MakeLocalSignal(). You do not
need to use AddSymbol() to define this symbol.
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LookupNameString

ModuleName

NetCode

NetNameString

NetNumber

standard
symbol

standard
symbol

symbol for
HFORM

symbol for
HFORM

standard
symbol

String. Contains the name used to look up the
current part in the part library indicated by
LibraryNameString.

String. This is the module name obtained from
the module value field.

Character. Contains the current net node type. It
may be one of:

L Label node—a node labeled on a worksheet

P Port node—a node connected to a module port
on a worksheet

S Power node—a node connected to power or
ground

N Node—an unlabeled node connected to
something other than a module port, power,

or ground
U Unconnected node—a node unconnected to
anything on a worksheet

This is only loaded when a net is made current in
HFORM. It is the NetType obtained from
scanning the nodes on the net as though a “link”
had been run for the net.

String. The name of the current net. Since a net
for HFORM is composed of all the nodes,
including multiple ports or labels if present, the
NetNameString is built as it would have been if
the net had been “linked”. This is a unique name
and is loaded if the NetType is “L,” “P,” or “S.”

Unsigned integer. The current net number. IFORM
and HFORM assign unique net numbers to all
nodes in a net.
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NetType symbol for
HFORM

Organization  title block
symbol

PartIndex standard
symbol

PartName standard
symbol

PinIndex standard
symbol

620

Character. Contains the signal type. This may
be one of:

0  Unspecified

1 Output

2 Input

3  Bidirectional
255 Not Used (OFFH)

HFORM loads NetType only when a net is made
current.

String. The organization name string from the
worksheet.

Unsigned integer. The index corresponds to the
parts-per-package number of the current part.
This value represents the annotated suffix, with
0="A",1="B”, and so on. The value is loaded
when a signal is made current.

For a part-oriented netlist, PartIndex is loaded
with the index into the part list when a part is
made current. Since parts are assumed to have
unique references, the PartIndex is unique for
each part in the package.

String. This is the part name obtained from the
part value field.

Unsigned integer. If PinNameString is “OUT” or
“FBK”, then the index is set to OFFFFH to
accommodate Altera’s ADF netlist format.
Otherwise, the integer is encoded with the most
significant four bits containing which device in
the package this pin belongs to and the lower
twelve bits containing the pin definition offset.
The value of interest is OFFFFH or not OFFFFH.



Appendix D: Creating custom netlist formats

PinNameString

PinNumberString

PinType

PipeLine

ReferenceString

Revision

standard
symbol

standard
symbol

standard
symbol

standard
symbol

standard
symbol

title block
symbol

String. Contains the pin name string for the
current instance of a node.

String. Contains the string representation of the
pin number for the current instance of a node.

Character. Contains one of these types for pins,
ports and signals, or sheets:

Pin Input
BiDirectional
Output

Open Collector
Passive

Hi-Z

Open Emitter
Power

Port & signal Unspecified
Output
Input

BiDirectional

Sheet Unspecified
Output

Input
BiDirectional
Open collector
Passive

Hi-Z

Open emitter
Power

XA WN=O WON-=O NOUdbd W =—=O

String. This contains the current line in the pipe
file.

String. Contains the reference designator for
either the instance of a part or of a node.

String. The revision number from the worksheet.
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SheetNumber

SheetSize

SignalNameString

622

SignalType

TimeStamp

TitleString

TotalSheets

title block
symbol

title block
symbol

standard
symbol

standard
symbol

standard
symbol

title block
symbol

title block
symbol

Unsigned integer. Contains the current
worksheet number. In IFORM, if the current
TypeCode is “L”, SheetNumber reflects the
number of the sheet containing the signal. If
TypeCode is any other value, SheetNumber may
not be accurate because it is updated only if the
current signal net has a label.

In HFORM, SheetNumber is always correct.

Character. Contains the size of the worksheet.

String. May contain a signal name. If TypeCode
is “L”, “P”, or “S”, then SignalNameString
contains the signal name. The
SignalNameString is empty otherwise.

Character. Contains the signal type. The signal
types are:

0 Unspecified

1 Output

2 Input

3 Bidirectional

String. Contains the hexadecimal time stamp for
the part. The hexadecimal time stamp has no
suffix to indicate the number is hexadecimal.

String. Contains the title string from the
worksheet.

Unsigned integer. Contains the total number of
sheets as shown on the worksheet.
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TypeCode

Type definition
reference

access_constant

file_index

format_constant

standard Character. Contains the current net node type.
symbol The net node types are:

L Label node

S Power node

P Portnode

N Node containing no symbolic name

U  Unconnected node

Type definitions are constants or variables that you supply for
functions in the format file. This section lists the type
definitions you use in format files.

type A subset of string_constant, this must be one of
definition  these four access fields:
for general

functions "PARTVALUE" "LOOKUP"

"LIBRARY" "REFERENCE"

See SetAccessType() in the section Function reference.
type An integer constant that indicates to which

definition  output file IFORM or HFORM writes. Index 0 is

for general reserved for output to the screen while index 1

functions and index 2 refer to the files specified on the
Local Configuration screen. Index 3 refers a
scratch file that is deleted after IFORM or
HFORM are finished. The default is 0. A file
index may also be a variable.

type One of these three values:

definition ADF A standard known as both the Altera
Design Format and Intel’s Advanced
Design File.

MOD OrCAD’s Programmable Logic Device
Modeling Tools.

EDIF Electronic Design Intercange Format

See ExceptionsFor() in the section Function
reference.
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integer_constant

part_symbol

type
definition
for general
functions

type
definition
for part-
oriented
functions

A whole number in the range -32,678 to 32,767.

A subset of user_symbol for use with functions for
part-oriented netlists. The following tables are
the source of all the standard symbols when
writing format files for creating part-oriented

netlists.

SIGNALS The table of all signal names and

PARTS

NETS

NODES

ALL

types. The net contains one signal
name and type for each connected
node. '

The table of all parts found in the
instance file. Each part entry is
comprised of the standard symbols
ReferenceString, PartName, and
ModuleName. A one-to-one
correspondence exists between entries
in the PARTS and NETS tables.

The table of all nets. The table entry
points to all the pins, or nodes, on a
part that are electrically connected
to another node.

The list of all nodes on a given net.
Each pin on a part may occur in a net.
The electrical node is identified by
the SIGNAL name.

The list of all signals, parts, nets,
and nodes.

This symbol is one of the thirty-six you can
define. However, to access a part-oriented
database, part_symbol must contain one of the
five table names listed above.
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standard_symbol  type One of the standard symbols listed in the section
- definition  Symbol reference.
for general
functions

string_constant  type A string enclosed in quotation marks.
definition
for general
functions

symbol  type Either a standard_symbol or a user_symbol.
definition
for general
functions

traversal_constant  type A subset of string_constant, this must be either
definition  "ROOT" or "LEAF". See SetTraversal() in the
for general  section Function reference.
functions

user_symbol  type A user-defined symbol.
definition
for general
functions

variable type An integer defined with an int statement in the
definition  range -32,768 to 32,767.
for general
functions

Function This portion of the appendix lists all the standard functions

reference that IFORM and HFORM recognize in format files. The functions
appear in alphabetical order, disregarding any int prefixes. The
descriptions include a function classification and definition.

int AccessChild  child data Uses the input user_symbol containing a valid

(user_symbol ); structure PartName to access the child that matches the
function name. The function returns 1 on success or 0
otherwise,
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int AccessKeyWord
( string_constant );

int AccessKeyWord
( standard_symbol );

int AccessKeyWord
(user_symbol );

int AccessPart
(user_symbol );

AddSignalName();

AddSymbol
( string_constant );

int
ChildPinCount();

ClearSymbolic
Strings();

626

pipe file
functions

part data
structure
function

part-
oriented
netlist
function

general
function

child data
structure
function

general
function

Uses the input string_constant or symbol
containing a pipe symbol keyword to make the
next line in the file containing that keyword
current. KeyWord and PipeLine are both loaded.
The function returns 1 on success or 0 otherwise. If
the function returns 0, then no action has been
taken—the position in the file is the same as
before the call and KeyWord and PipeLine are
the same as before the call.

Makes the part that matches the input user
symbol—assumed to contain a valid
ReferenceString—current. The function loads the
associated standard symbols and returns 1 on
success or 0 if the input reference was not found.
Use this function only when creating format files
for hierarchical netlists.

Adds the current SignalNameString and
SignalType to the signal table. If the
SignalNameString is empty, the NetNumber is
used instead. This function is required in formats
for part-oriented netlists and should be used
within the HandleNodeName() required
function.

Adds the symbol name indicated by
string_constant to the list of available symbols.
You must use this function to create new user
symbols before you use the symbols.

Returns the total number of sheet pins on the
current child.

Clears the list of available user symbols. All
user symbols and their contents are erased. See
also AddSymbol() in the section Function
reference.
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int CompareSymbol
(symbol, symbol );

ConcatFile
(file_index_1,
file_index_2 );

CopySymbol
(symbol,
user_symbol );

CreatePart
DataBase();

int EndNode();

ExceptionsFor
( format_constant,
user_symbol );

general
function

general
function

general
function

part-
oriented
netlist
function

part-
oriented
netlist
function

general
function

Returns 0 if the values represented by the two
input symbols are the same and an non-zero
value if they either are not the same or are not
both strings or both numbers.

Places the contents of the file specified by
file_index_2 at the end of the file specified by
file_index_1. The type definitions file_index_1
and file_index_2 must be either 1, 2, or 3. See
file_index.

Copies the contents of the symbolic string
indicated by symbol into the indicated
user_symbol.

Uses the instance file to create a part-oriented
database IFORM can use. You call this function
within the required function WriteHeader().

Returns 1 if the current node in the NETS table is
EndNode and 0 otherwise. For information about
the NETS table, see part_symbol in the section
Type definition reference.

Modifies user_symbol according to the format
specified in format_constant. IFORM sets
user_symbol to the appropriate characters for
three different standards: ADF, MOD, and
EDIF. For example, to have IFORM parse
symbols and convert them to symbols that meet
EDIF standards, write this:

ExceptionsFor (*EDIF”, TempStr )
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int FindSymbolChar
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( variable,
user_symbol );

int FirstChild();

FirstChildPin();

FirstNet();

FirstNode();

general
function

child data
structure
function

child data
structure
function

net-
oriented
data
structure
function

net-
oriented
data
structure
function

Finds the indicated variable in the string
represented by user_symbol. The index into the
string of the first occurrence of the character is
returned if the character was found, otherwise
OFFFFH (-1) is returned.

For these and other functions that access
specified locations in a string, the first character
in the string is at location zero.

Makes the first child in a child data structure
current. The first sheet net, ReferenceString,
TimeStamp, PartName, PinNameString, and
PinType are also made current. The function
returns 1 on success or 0 if the first child is empty.
An empty first child means that the incremental
netlist file is a leaf node containing no children.

Makes the first sheet net current and loads the
associated standard symbols.

Makes the first net the current net. The first node
on the net is made current and the associated
standard symbols are loaded. Use this function
only when creating format files for hierarchical
netlists.

Makes the first node on the current net current
and loads the associated standard symbols. Use
this function only when creating format files for
hierarchical netlists.
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int FirstPart();

FirstPin();

int FirstPipe();

int getche();

int GetIndex

( part_symbol );

int getnum();

part data
structure
function

part data
structure
function

pipe file
function

C-language
function

part-
oriented
netlist
function

C-language
function

Makes the first part current and loads the
associated standard symbols. The first pin of the
part also becomes current. The function returns 1 on
success or 0 if there are no parts in this incremental
netlist file. A file containing no parts occurs when
the schematic is composed only of children or
when the schematic is empty. In both cases,
FirstPart() and FirstChild() return 0. Use this
function only when creating format files for
hierarchical netlists.

Makes the first pin of the current part current.
The associated standard symbols are loaded.
Use this function only when creating format files
for hierarchical netlists.

Sets the seek pointer to either zero or the start of
the pipe file. This function returns 1 on success or
0 otherwise. On success, the KeyWord and
PipeLine are loaded.

Returns a character from the keyboard.

Returns the current index for the table indicated
by part_symbol. For example:

GetIndex (SIGNALS) ;

For a discussion of the tables, see the type
definition part_symbol.

Returns an integer that is input from the
keyboard. This function does not check the input
to make sure it is valid.
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int

GetStandardSymbol
(standard_symbol );

int GetSymbolChar

( variable,
user_symbol );

HandleNodeName

630

0;

Initialize();

general Returns the value associated with
function standard_symbol. If standard_symbol is a
string, then 0 is returned. Otherwise the integer
or the char value cast as an integer is returned.
general Returns the character at the location variable in
function the string associated with user_symbol. For
example, if user_symbol is Part and contains
PLD22V10, this function returns v:
GetSymbolChar (5, Part);
For this and other functions that access specified
locations in a string, the first character in the
string is at location zero.
required Allows access to several symbols, depending on
function for which type of net it encounters. When IFORM
IFORM reads the *.RES file and encounters a net, it calls
this function. This table lists node types and the
symbols HandleNodeName() can access:
Net type Symbols accessed by HandleNodeName()
Label (L) TypeCode, NetNumber, SignalType,
SignalNameString
Port (P) TypeCode, NetNumber, SignalType,
SignalNameString
Power (S) TypeCode, NetNumber, SignalType,
SignalNameString
Node (N) TypeCode, NetNumber

Unconnected (U) | TypeCode, NetNumber

required
function for
IFORM and
HFORM

IFORM and HFORM call this function first.
Here you can initialize symbols and variables,
define character sets, write headers, and set
number widths.
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int IsKeyWord();

int LastFile();

LoadFieldString
( user_symbol );

int LoadFirstPin();

int LoadInstance(); -

int LoadPin();

MakelnstanceFile();

pipe file
function

child data
structure
function

instance
file
function

instance
file
function

instance
file
function

instance
file
function

instance
file
function

Returns 1 if the current standard symbol
PipeLine contains a keyword and 0 if it does not.

Returns 1 if the current file is the last file in the
file stack, otherwise returns 0.

Uses the input user_symbol that represents a
part reference and loads associated standard
symbols from the instance file. The function
returns 1 on success or 0 on end of file.
LoadFieldString is restricted to part-oriented
netlists only.

Loads the first pin in the current instance. This
function must follow a LoadInstance() call. The
function loads PinNameString, PinNumberString,
and PinType. The function returns 1 on success or 0
otherwise.

Loads the standard symbols from the current
entry in the instance file. This function returns 1
if the values were loaded correctly and 0 on end
of file. This function may be called in a
conditional statement.

Loads the next pin in the current instance. A
LoadInstance() call must precede this function.
The function loads PinNameString,
PinNumberString, PinType, LibraryNameString,
and LookupNameString. The function returns 1 on
success or 0 otherwise.

Creates an instance file for HFORM. This
function must be called in the Initialize() loop.
This function is valid only in *.CH format files.
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MakeLocalSignal
( string_constant );

int NextAccessType
0;

int NextChild();

int NextChildPin();

int NextInstance();

632

~

general
function

instance
file
function

child data
structure
function

child data
structure
function

instance
file
function

Uses the current standard symbols to construct a
local signal name and places it in the user
symbol LocalSignal. LocalSignal is built by
concatenating SignalNameString, the input
string_constant, and the SheetNumber. The
current number width—set with
SetNumberWidth()-—determines the width of
LocalSignal. LocalSignal is one of the thirty-six
user symbols.

Makes the next instance that contains an access
field different than the current access field
current. The function returns 1 on success or 0
otherwise. When you use this function with
SetAccessType(), SetAccessType() should occur
first. For a list of the access fields, see
access_constant in the section Type definition
reference.

Makes the next child current and loads the
associated standard symbols. This function
returns 1 on success or 0 at end of list. This
function must follow the FirstChild() function.

Makes the next sheet net current. This function
returns 1 on success or 0 at end of list. This
function must follow the FirstChildPin()
function.

Makes the next instance that contains an access
field matching the current access field current. If
the current access field is not set, the next
instance becomes current. When you use this
function with the SetAccessType() function,
SetAccessType() should precede NextInstance().
For a list of the access fields, see access_constant
in the section Type definition reference.
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int NextKeyWord

0;

int NextNet();

int NextNode();

int NextPart();

int NextPin();

int NextPipe();

pipe file
function

net-
oriented
data
structure
function

net-
oriented
data
structure
function

part data
structure
function

part data
structure
function

pipe file
function

Accesses the next keyword in the pipe file. This
function returns 1 on success or 0 otherwise. If the
function returns 0, then no action is taken. If the
function returns 1, then KeyWord contains the
next keyword and PipeLine contains the line in
which the keyword appears.

Makes the next net current and makes the
associated standard symbols current. This
function returns 1 on success or 0 at end of list. The
FirstNet() function must precede NextNet(). Use
this function only when creating format files for
hierarchical netlists.

Makes the next node current and loads the
associated standard symbols. This function
returns 1 on success or 0 at end of list. The
FirstNode(). function must precede NextNode().
Use this function only when creating format files
for hierarchical netlists.

Makes the next part current and loads the
associated standard symbols. This function
returns 1 on success or 0 at end of list. The

~ FirstPart() function must precede NextPart().

Use this function only when creating format files
for hierarchical netlists.

Makes the next pin on the current part current
and loads tle associated standard symbols. This
function returns 1 on success or 0 on end of list. The
FirstPin() function must precede NextPin(). Use
this function only when creating format files for
hierarchical netlists.

Makes the next pipe line current and loads
PipeLine and KeyWord. This function returns 1
on success or 0 otherwise. The FirstPipe()
function must precede NextPipe().

633



Schematic Design Tools Reference Guide

int PackString
(integer_constant,
integer_constant,
user_symbol,
user_symbol );

int PackString
( variable, variable,

user_symbol,
user_symbol );

PadSpaces
(user_symbol,
integer_constant );

PadSpaces
(user_symbol,
variable );

int PinCount();

PostFile();

PostProcess();
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general
functions

general
functions

part data
structure
function

required
function for
HFORM

required
function for
HFORM

Deletes a substring of the first user_symbol,
starting with the character in the space speci-
fied by the first integer_constant and ending
with the second integer_constant. Then it places
the deleted substring into the second
user_symbol. This function returns 1 on success or
0 otherwise. For example: '

PackString(6, 4, SigNameStr, Str);

The second variation of the function behaves the
same except the spaces are defined by variables.
For example:

PackString(pos, len, SigNameStr, Str);

For these and other functions that access
specified locations in a string, the first character
in the string is at location zero.

Sets the length of user_symbol to the length
specified by integer_constant or variable. The
function either pads the string with spaces or
truncates it.

Returns the number of pins on the current part.
Use this function only when creating format files
for hierarchical netlists.

- HFORM calls this function after parsing the

current worksheet. All the data structures are
loaded and available for use.

HFORM calls this function after reading all the
worksheets in the design. The pipe file functions
are valid during this function call. Pipes are
considered a post processing function.
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PreFile();

int PreviousNode();

int print
( string_constant );

int print
( standard_symbol );

int print
(user_symbol );

int print( variable );

ProcessFieldStrings
0;

int putch( variable )

required
function for
HFORM

net-
oriented
data
structure
function

C-language
functions

required

function for
IFORM

C-language
function

HFORM calls this function before processing the

next worksheet in the design. HFORM has not
parsed the worksheet yet, but the filename and
worksheet number are set. The function is called
once for every file in the design.

Makes the previous node current and loads the
associated standard symbols. This function
returns 1 on success or 0 on start of list. Used with
NextNode(), this function allows bi-directional
movement through net-oriented data structures.
Use this function only when creating format files
for hierarchical netlists.

Writes the contents of string_constant,
standard_symbol, user_symbol, or variable to
the screen. The function returns 0.

IFORM calls this function.

Writes variable to the screen. This function
returns the value of variable.
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int puts
( string_constant );

int puts
( user_symbol);

int puts
( standard_symbol )

PutSymbolChar
( variable,
integer_constant,
user_symbol );

PutSymbolChar

( variable, variable,
user_symbol );

RecordNode();

RewindInstanceFile

0;

C-language Prints a string or symbol and a newline to the

functions

general
functions

part-
oriented
netlist
function

instance
file
function

screen. As listed at the beginning of this
appendix, arrays are not supported, so the
argument is either string_constant, user_symbol,
or standard_symbol. This function returns 0.

Inserts the character in integer_constant into the
string specified by user_symbol at the location
specified by variable.

The second form inserts the binary value
contained in the second variable into the string
specified by user_symbol at the location
specified by the first variable.

For these and other functions that access
specified locations in a string, the first character
in the string is at location zero.

Adds the current net node to the node table. If
PinNumberString is not a number, this function
sets the pin number in the table to zero. On
access, PinNumberString is set to
PinNameString. The function is only valid
within the WriteNet() required function.

Makes the first instance in the instance file
current and loads the associated standard
symbols. A MakelInstanceFile() call must occur
before this function is called.
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SetAccessType
( access_constant );

SetAccessType
(user_symbol );

SetCharSet
(string_constant );

SetFirst
( part_symbol );

int SetIndexByRef
(user_symbol );

instance
file
function

general
function

part-
oriented
netlist
function

part-
oriented
netlist
function

Sets the access type to the value specified by
access_constant or user_symbol, where the value
of user_symbol must evaluate to one of four access
fields.

You use this function with the function int
NextAccessType(). This table shows the symbols
accessed for each value:

Value of access_constant

or user_symbol Symbol accessed
PARTVALUE PartName
LIBRARY LibraryNameString
LOOKUP LookupNameString
REFERENCE ReferenceString

Symbols accessed.

For example:

SetAccessType (*"LIBRARY") ;

For information about the symbols listed in the
table, see the section Symbol reference.

Sets the valid character set to be the input
string. Using SymbolInCharSet(), you can check
symbols against the list of valid characters.

Makes the first entry in the table indicated by

_part_symbol current. For example:

SetFirst (SIGNALS) ;

Accesses the PARTS table, making the part with
the reference specified by user_symbol current.
This function returns 1 on success or 0 otherwise.
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int SetNext
( part_symbol );

SetNumberWidth
(integer_constant );

SetNumberWidth
( variable );

int SetPartIndex
(integer_constant );

int SetPartIndex
( variable );

SetPinMap
(integer_constant,
string_constant );

SetPinMap

( variable,
string_constant );
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part-
oriented
netlist
function

general
functions

part data
structure
functions

general
functions

Makes the next index in the table indicated by
part_symbol current. This function returns 1 on

success or 0 otherwise. This function appears in
loop constructs. For example:

SetNext (ALL) ;

Sets the width of fields containing output
number to the value specified by
integer_constant or variable. Numbers are
padded with zeros on the left up to this width
when IFORM or HFORM write them to a file or
to the screen. Except for the symbol LocalSignal,
this function has no effect on how numbers are
stored. Values of zero or one result in no padding.
The default value is one. Wider numbers are not
truncated.

Makes the part specified by integer_constant or
variable current and loads the associated
standard symbols. This function returns 1 on
success or 0 if the index is out of range. Use this
function only when creating format files for
hierarchical netlists.

Sets the index for the input pin map specified by
integer_constant or variable to the input
string_constant. This function accesses a pin map
that allows strings to be associated with integer
values. You can set up to 16 pin maps.

You use these functions with WriteMap().
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int SetPrevious
( part_symbol );

int SetSignal();

SetSymbol
(user_symbol,
string_constant );

int SetToIndex
(part_symbol,
variable );

SetTraversal
( traversal_constant );

SetTraversal
(user_symbol );

part-
oriented
netlist
function

part data
structure
function

generdl
function

part-
oriented
netlist
function

traversal
functions

Makes the previous index in the table indicated
by part_symbol current. This function returns 1 on
success or 0 otherwise. Loop constructs may
include this function. For example:

SetPrevious (PARTS) ;

Use this function only when creating format files
for hierarchical netlists.

Finds the matching pin in the net data structure
and sets the SignalNameString, SignalType,
and TypeCode for the net associated with the
pin. This function returns 1 if the pin exists or 0 if
the pin is unconnected. You use this function to
synchronize the part and net data structures. Use
this function only when creating format files for
hierarchical netlists.

Assigns the contents of string_constant to
user_symbol.

Sets the index of the table specified by
part_symbol to the input variable. Returns 1 on
success or 0 otherwise. For example:

SetToIndex (NETS, 5);

Sets the way HFORM traverses a design. A top
down traversal is a depth first traversal that
starts at the root. A bottom up traversal is a
breadth first traversal that starts at the leaf
nodes. The input value traversal_constant is
either "ROOT" or "LEAF", and user_symbol
should evaluate to either ROOT or LEAF. For
example:

SetTraversal ("ROOT") ;
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SortByNumber();

StripPath
(string_symbol );

int SwitchlIsSet
( string_constant );

int
SymbolInCharSet
(user_symbol );

int SymbolLength

(symbol );

ToUpper
(user_symbol );

WriteCrLf
( file_index );
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instance
file
function

general
function

general
function

general
function

general
function

general
function

general
function

Sorts only the instance file by reference number.
As a side effect, the seek pointer is set to start of
file, so if you have made a pass through the
instance file using LoadInstance, a
SortByNumber() call allows you to make
another pass through the file using
LoadInstance. Using this function on a part-
oriented data structure causes the data structure
to become invalid. See CreatePartDatabase().

Strips the path from the filename contained in
string_symbol, and places the resulting filename
in string_symbol.

Checks to see if the switch specified by
string_constant is set. This function returns 1 if the
switch is set or 0 if not. The first character in the
input string_constant is the only relevant character.
The character must be an alphabetic character.
Include this function during initialization.

Checks the contents of the string associated with
user_symbol against the current character set. The
function returns 1 if all characters in the symbol are
in the character set or 0 otherwise. The function
SetCharSet() defines the character set.

Returns the length of the string represented by
symbol.

Changes any lowercase alphabetic characters in
user_symbol to uppercase.

Writes a newline to the file specified by
file_index.
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WriteHeader();

WriteInteger
( file_index,
integer_constant );

Writelnteger

( file_index,
variable );

WriteMap

( file_index,
integer_constant );
WriteMap

( file_index,
variable );

WriteNet();

WriteNetEnding();

WriteNetListEnd();

required
function for
IFORM

general
functions

general
functions

required
function for
IFORM

required
function for
IFORM

required
function for
IFORM

IFORM calls this function. It can do two things,
depending on the functions you include: output a
header or build a part database using the
function CreatePartDatabase().

Writes the specified integer_constant or
variable to the file given in file_index.

Writes the pin map string at integer_constant or
variable to the file given by file_index. See also
the SetPinMap() functions.

IFORM calls this function, setting PinIndex,
ReferenceString, PinNumberString, PartName,
ModuleName, and PinType. Then, depending on
the functions you include, this function should
either write the current net for net-oriented
netlists or add the net to a part-oriented netlist
by calling the function RecordNet().

IFORM calls this function when it reaches the
end of a net. Then this function outputs whatever
you specified to terminate nets.

IFORM calls this function after reading all the
nets. The function should either output whatever
you specify to terminate a net-oriented netlist or
traverse a part-oriented data structure and
output the netlist that was recorded by calls to
WriteNet().
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WriteStdSymbol
( file_index,
standard_symbol );

WriteString
( file_index,
string_constant );

WriteSymbol
( file_index,
user_symbol );

642

general
function

general
function

general
function

Writes standard_symbol to the file specified by
file_index.

Wrrites the string_constant to the file indicated
by file_index.

Writes user_symbol to the file specified by
file_index.
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Error and
warning
messages

When you run IFORM or HFORM with a netlist format that
contains one or more errors, the process stops at the first error
and an error message and line number display. When you run
IFORM and HFORM under ESP, the file #£5SP_OUT.TXT
contains the error messages.

For information about warnings, errors, and the Ignore
warnings option, see the entry ExitType in the reference
portion of this appendix.

The errors messages include:

Cannot SortByNumber after
CreatePartDatabase. Calling the function
SortByNumber() scrambles the data in the part-oriented data
structure.

Closing comment, no opening comment. A
closing comment (* /) was found but no opening comment (/ *)
was found.

Closing quote expected. A string constant was found
but not correctly terminated.

Equal sign expected. An assignment was attempted
without the equal sign ( =).

Function expected. A function definition or call was
expected.

Index out of range. The index is out of range. Either a
file index or a pin map index is not valid.

Nested comments. Two opening comments (/ *) were found
before a closing comment (* /) was found.

No expression present. An expression was expected
but none was found.

Not a string. The value required should be a string
constant.

Not a variable. An attempt to set or read a value that is
not a variable.

Opening comment, no closing comment. An
opening comment (/*) and end of file were found before a
closing comment (*/) was encountered.
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Parameter error. A general error for internal functions
when a parameter type did not match.

Parentheses expected. A parentheses—either “(” or
“)"—was expected but not found.

RETURN without call. A return statement was found
before a function call was made.

Semicolon expected. The start of another statement
was found before a terminating semicolon (; ) was found.

Symbol not found. The intended symbol was not found
in either the standard symbol table or the user symbol table.

Symbol table overflow. An attempt to add too many
user defined symbols. Use fewer symbols.

Syntax error. General syntax error.

Too many local variables. The local variable table
has overflowed. Try using fewer variables or try to make some
of them global.

Too many nested function calls. The internal
function call stack was exceeded. Reduce the call nesting
depth.

Type specifier expected. A variable declaration
needs to have a type (int or char) supplied.

Unbalanced braces. Found a statement requiring a
matched set of curly braces ( { and } ) before encountering a
closing curly brace (}) such as in a function definition.

Unbalanced parentheses. An end of a statement was
found before the final closing parentheses ( “)” ) was found.

while expected. Do-while statement ended the block,
but a while was not found.
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Plotter information

This appendix contains additional information you may
need to setup, configure, and use your plotter with
Schematic Design Tools. The sections in this appendix are:

L 4

Plotter cable wiring

Plotter problems

Plotting to a printer

General plotter tips

HP plotters

HI plotters

Calcomp plotters

Notes on plotter and printer drivers

Postscript plotter drivers

645



Schematic Design Tools Reference Guide

Plotter cable wiring
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The Plot Schematic tool uses DOS BIOS calls to communi-cate
with the serial port. It does not talk to the hardware
directly. This is to ensure compatibility with all PC’s and
compatibles.

For this reason, additional wires other than TXD and RXD
must be connected to implement hardware handshake.

Figure E-1 is a wiring diagram showing the connections
necessary to connect a 25-pin connector to a plotter. Figure E-
2 is a wiring diagram showing the connections necessary to
connect a 9-pin connector to a plotter. Figure E-3 is a wiring
diagram showing the connections necessary for a 25-pin
connector to an IOline plotter. ‘

Since this cable connects the TXD and RXD lines, it also
works with software that communicates to the hardware
directly.

COMPUTER PLOTTER

|

D
i

Figure E-1. 25-pin cable wiring diagram
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COMPUTER PLOTTER

10000
ili

20 |
Figure E-2. 9-pin cable wiring diagram
COMPUTER PLOTTER
2 | 2 |
3 | 3 |
|6 ,L . ¢ {4 |
1 1]

i

Figure E-3. 25-pin cable to IOline plotter
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Plotter problems

Most plotter problems are caused by incorrectly wired
plotter cables. If you have difficulty with your plotter,
check the following items before proceeding or calling
OrCAD: ' '

1.

Wire the cable as shown in figures E-1, E-2, and E-3. If
your plotter works with another software package, and
does not work with OrCAD, the first item to check is
the wiring of your cable. Chances are the other CAD
packages only require the TXD and RXD signal lines.
OrCAD requires additional connections.

The cable must be wired as recommended.

Check for an open in the cable by performing a
continuity check.

Read your plotter manual to be sure you understand how
the plotter operates. Know how it is programmed for
baud rate, parity, word length, and find out what these
settings are.

Ensure that the plotter baud rate, parity, and word
length settings correspond to the plotter configuration
information.

Select the View Reference Material button on the
Schematic Design Tools screen to see other reference
material about plotting.

Use DOS to send a plot file to the plotter. This is useful
for isolating whether the problem is in the serial port
hardware or the plotter hardware. To do this, first
send the worksheet to a plot file as outlined below:

Use the Plot Schematic tool to plot to a file.
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Then, use the DOS MODE command to configure the
serial channel as follows:

MODE COM1:2400,N,8,1,P

This assumes that you are using serial channel 1
(COM1) and have your plotter set for 2400 baud, no
parity, 8 data bits, and 1 stop bit. For more information
on the MODE command, see your DOS user’s guide for
Asynchronous Communications.

After the serial channel has been configured, send the
plot file to the plotter using the DOS COPY command
as follows:

COPY whatfile COM1:
Where whatfile is the name of the plot file.

If the plotter works, this indicates the problem may be
in the plotter cable (incorrectly wired), or the
hardware handshaking is incorrectly set (check the
Printer/Plotter Output Options section of the Configure
Schematic Design Tools screen).

If the plotter does not work, this indicates that there is
a hardware problem. Check the following: serial card,
incorrect serial channel configuration, plotter
hardware, or a cable problem.

If you're using an IOline plotter, be sure you have
PROM version 114 or greater.
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Plotting to a
printer

650

When plotting to a printer, make the pen width for buses
small enough to make the lines thin. This will make the
print neater and more readable. For example, if you have a
printer with a resolution of 180 dots per inch (dpi) you
would set the pen width to be:

(%)
80 ,
7 = 0.00277 inches
for the best results. The same value is also used for the part

body pen width. This pen width value is used during FILL
commands in the vector stream of the part definition.
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‘General plotter tips

When making a plot, use the proper pens and paper
designed for the plotter. Plotter paper has a “memory” to
it. If it hangs on the plotter bed for a period of time, it will
stretch. This effects the registration of the plot. Plotter
paper is also temperature sensitive. Be sure that the paper
is at room temperature before plotting. The longer the
drawing takes to plot, the more care must be exercised with
the paper.

The configuration of the plotter includes the ability to
change the velocity of the pens. When the pen cannot draw
at the speed the plotter is capable of moving, reduce the
velocity. You will need to consult your plotter manual for
the range to set the velocity. The velocity can be set only in
whole number values.

When you make a plot with different pens, the plotter has
a registration inaccuracy that must be considered. If you
wish to have the highest quality plot, always use only one
pen.

When you are directed by the program to change paper or
pens, always wait until the plotter has finished the
present plotting activity. Before sending a plot directly to
the plotter, be sure that the plotter is on line, the pen(s) are
properly set up, and the paper size is correct. When you
have a pen that must be manually changed, the Plot
Schematic program will pause and inform you of the objects
to be plotted with the new pen.

Make sure that the template Horizontal and Vertical
dimensions are correct for your plotter. Some plotters have a
larger margin requirement and, therefore, less usable
plotting area. Check your plotters user’s manual to get the
actual plot area dimensions and change the values in the
Template Table area of the Configure Schematic Design
Tools screen accordingly. You have this problem if the top or
right edge of your plot is clipped. In addition, you may use
more plot area if your plotter has a usable plot area greater
than that set in the Template Table section of the Configure
Schematic Design Tools screen. If this is true, change the
Template Table.
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HP plotters

652

The HP plotter family has a facility to set the corner
points of the plot and automatically scale the plot to be
within these points. These points are called P1 and P2. Plot
Schematic ignores the preset P1 and P2 values and draws in
0.001 inch resolution.

Plot Schematic assumes the origin of the plot is the lower
left corner of the page (when the finished plot is viewed).
Rotation and paper size must be set before you run a plot.

If the plotter’s origin (0,0) is not the lower left corner, it
may be moved via the Template Table section of the
Configure Schematic Design Tools screen. To move the
origin, configure the Plot X Offset and Plot Y Offset (value -
32.76 inches to +32.76 inches) in the Template Table. Note
that this origin offset can be used on any plotter to adjust
where the plot is made on the page.

For large HP plotters (HP 7580, 7585, 7586), the origin is
the center of the page and the template offset values must
be set. For these HP plotters, the offset values are negative.
The offset values are added to the location values and then
sent to the plotter.

For example, suppose you set the Plot X Offset to -10 and
the Plot Y Offset to 5. If your plot contains the logical
point X=1 and Y=2, that point is actually sent to the plotter
as X=-9 and Y=-3 (-9=1+-10; -3 =2 + —5).
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HI plotters

The HI 40 Series defaults to 2400 baud, and the 50 Series
defaults to 9600. Always check to make sure that the
plotter baud rate, and data bit settings correspond to the
Printer/Plotter Output Options section of the Configure
Schematic Design Tools screen.

Be sure that the plotter is on line before beginning a plot.
The HI plotters do not have a means to set the velocity to
the power-up default. If you change any of the velocity
settings of the pens in the configuration, you will need to
change them all. The velocity ranges can be found in the
plotter operation manual for your specific plotter.

On HI plotters that print on D and E size paper, you may
need to change the horizontal dimension in the Template
Table section of the Configure Schematic Design Tools
screen. For example, you may need to change the D-size
horizontal dimension from 32.2 inches to 32.0 inches.
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Calcomp plotters

654

This section lists supported Calcomp plotters and provides
setup information for the Calcomp 1043 plotter. You must
have one of the listed controllers (supplied by Calcomp) for
the plotter to work. See your Calcomp plotter
documentation for configuration information.

NOTE: OrCAD has followed Calcomp’s recommended
procedure for connecting a Calcomp plotter to the IBM PC.
Thus, any cabling changes that Calcomp recommends
should be followed instead of the cabling information in
this manual.

Table E-1 lists pinouts for connecting Calcomp plotters to AT
and XT personal computers using DB25 connectors. If you are
already using the plotter, the cable is probably already
correct.

PC AT PCXT
PC Plotter PC Plotter
1 8 8 8
2 3 3 3
3 2 2 2
4 20 20 20
5 7 7 7
6 6 6 6
7 4 4 4
8 5 5 5
9 22 22 22

Table E-1. Pinouts for Calcomp plotter cables.

Table E-2 lists intelligent and non-intelligent Calcomp
plotters supported by Schematic Design Tools and which
plotter driver to use for each supported plotter. Following
the table is a key to codes used in the table.
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Controllers No Controller

960

Supported
Format

Plotters

907 907 Rev G PCI

Ext 960
Format

951/953

Non-Intelligent

1012
1037
1038
1039
1051
1055
1060
1065

960

970
5200 -
5500 -
5732 -
5734 -
5742 -
5744 -
5754 -

Xc
Xc
Xc

Ill!lllNNNNN§
IIIl'IlNNNNN%(II%I

Intelligent

945 - -

945A - -

965 - -

965A . -
1042 - -
1042GT - -
1043 - - -
1043GT - - -
1044 - -
1044GT - -
1073 - -
1075 - -
1076 - -
1077 - -

Tl et ped ped ek

bk ek ek et ek el ek b ek pd ek el el e
et ped ped ek ped ek ek ek gk ped ed ed e ped
)

— d el b )

FEEEEEEEEEEESE

Key:
1 Use CALCOMPI1.DRYV for Schematic Design Tools.
§ Use CALCOMP2.DRYV for Schematic Design Tools.
Design Tools.

The &)6

The extended 960 format is not supported.
The remainin
OrCAD’s CA

a
b
c

OMP plotter drivers support only a step size of 2032.

Plotter and comfiguration spoorted by Calcomp Company. No driver for Schematic
controller and 960 format lack commands to draw circles, arcs, and dashed lines.

unsug;;l)rted configurations result from differences in plotter step size.

Table E-2. Supported Calcomp plotters and corresponding OrCAD plotter drivers.
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NO. | Selection AUTOCAD OrCAD

Parity 2-Even 0 - None
Bits 7 8

1 Stop bits 1 1
Clock 0-INT 0-INT
Interface 0 - Serial 0 - Serial
Host baud rate 9600 9600
Mode PCI PCI

4 Term muting No No
Checksum enable | Yes No

5 Isochronous - No No-
EOM 13 03

6 Direct control No Yes
XON/XOFF No No

7 Term baud rate 9600 9600
Duplex 0-Full 0-Full

8 Sync codes 2 1
Sync code value 022 002

16 Enable Yes No
| optimization

Table E-3. Calcomp communications and plot management
settings.

0—>1

AUTOCAD

OrCAD

- POS-1

POS -2
POS-3
POS -4
POS-5
POS-6
POS-7
POS -8

o O O = O O O O

© O O O = O

Table E-4. Switch settings.
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Notes on plotter
and printer drivers

HP.DRV

This section contains notes on the following plotter and
printer drivers: -

HP.DRV
HPLASERx.DRV
DXF.DRV

Postscript drivers

¢ S S @

This driver may report a divide error on D or E-size sheet if
you did not set the Plot X Offset and Plot Y Offset on the
Configure Schematic Design Tools screen. This is because the
values that the HP plotter uses are plotter units, not inches.
A plotter unit is 0.00098 inch. The plotter units must be a 16-
bit integer value (-32768 to +32767). Plot Schematic computes
all dimensions with much greater range.

The plotter driver is passed word values (0.000 to +65.535)
and these are converted into plotter units after adding the
offset. For example, the D-size horizontal dimension of 32.2
inches with an offset of 0.000 inches would be converted by
the driver to:

32.200

0.00098 = 32857 units

This value exceeds the integer limit. To be able to plot D and
E-size drawings, the full integer range must be used.
Therefore, the large paper plotters have the origin (0,0) in
the center of the paper. The drawing coordinate system is
adjusted by the Plot X Offset and Plot Y Offset on the
Configure Schematic Design Tools screen to move the origin
to the correct position. Typically, the offsets are —'4 the
Horizontal and Vertical dimensions shown on the template
table in Configure Schematic Design Tools.

Another consequence of not setting the Plot X Offset and Plot
Y Offset on the Configure Schematic Design Tools screen is
that plotters having the origin in the center will draw only
on the upper right quadrant of the paper. If your drawing
appears this way, set the Plot X Offset and Plot Y Offset on
the Configure Schematic Design Tools screen to move the
origin to the lower left corner of the paper.

657



Schematic Design Tools Reference Guide

658

HPLASERx.DRV

DXF.DRV

Some laser printers have a graphics printing limit. The
Schematic Design Tools drivers place page breaks after a
given number of graphics lines. To change the number of
graphics lines between page breaks, change the word value
in the driver at the offset specified in table E-5. The driver
values were chosen to be a 10 inch graphics printing area.

Driver Offset Old value
HPLASER1.DRV 401h 02EEh (750)
HPLASER2.DRV 41Ch 03EBh (1000)
HPLASER3.DRV 44Eh 05DCh (1500)
HPLASER4.DRV 4E4h 0BB8h (3000)

Table E-5. Offsets for page breaks using laser printers.

This driver puts a drawing into a format usable by AutoCAD
and some desktop publishing programs. Use Plot Schematic
to plot to a file with this driver. In AutoCAD, use the dxfin
command to read the file written by Plot Schematic. You
will have to rename the file to have a .DXF extension. If
you want colors (layers), enter the pen number in the Pen
entry box in the Color and Pen Plotter Table section of the
Configure Schematic Design Tools screen to put the different
objects onto different layers.

NOTE: Dashed lines will always be layer 0 due to line
definition restrictions.
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PostScript plotter

drivers

Encapsulated
PostScript

~ To create a PostScript file that can be printed by any

PostScript compatible device on either paper or film, use the
PSCRIPT.DRYV plotter driver. To create ledger-size
PostScript images, use the PSCRIPT2.DRV. For more
information about PostScript, see the PostScript Language
Reference manual and the PostScript Language Tutorial and
Cookbook, both published by Addison-Wesley in 1985.

To produce Encapsulated PostScript (EPS) files to import as
illustrations into application programs such as word
processing and page layout programs, use one of these four
plotter drivers:

¢ EPS1.DRV Letter size, landscape
4 EPS2.DRV Letter size, portrait
¢ EPS3.DRV Legal size, landscape
¢ EPS4.DRV Legal size, portrait

Files produced by these drivers can be used by any
application that accepts EPS V2.0.

NOTE: Because the four EPS drivers assume schematics are
A-size, when using the landscape-oriented drivers, you
may need to scale the plot—0.8 usually works—or select
Automatically scale and set X, Y offsets for specified sheet
size on Plot Schematic's local configuration screen.

Like other “standards,” some applications interpret EPS a
little differently than others. Usually the problem can be
corrected with a minor adjustment to the plot file. If you have
trouble importing EPS into an application, contact technical
support at the developer of your application to determine its
exact requirements for EPS. For more information about EPS,
contact Adobe Systems Incorporated, 1585 Charleston Road,
Mountain View, CA 94039.
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Other PostScript

To produce a PostScript file for the special PostScript
“environment” within the Macintosh version of Microsoft
Word, use the PWORD.DRYV plotter driver. PWORD files
can be placed into Word documents or can be incorporated by
reference using Word’s include and Print Merge features.
PWORD files start with Word’s special .para. operator.
For more information about Word'’s PostScript environment,
see Microsoft’s Reference to Microsoft Word manual.



APPENDIX F

Design files

ABR

Files and
il file extensions

This appendix describes the files used and created by
Schematic Design Tools. The first section, Design files, lists
the files that typically use the design name as a prefix and
a default extension. The second section, Other files, lists
files that follow other naming conventions. The last
section, File extensions by tool set gives a table showing
which file extension each tool set uses.

Unless stated otherwise, all files are stored in your design
directory. You can, however, choose to override OrCAD’s
recommended directory structure and store these files
wherever you wish.

This section lists files alphabetically by default extensions.

Filename prefixes are usually the design name, however
you can specify a different prefix if desired. Filename
extensions are usually defined on Local Configuration
screens. You can accept the default extension or enter a
different one. It’s a good idea to use default extensions to
ensure consistent naming conventions.

Breakpoint file created by any of three tools: Edit File,
INET in Create Netlist, and INET in Create Hierarchical
Netlist. ASCTOVST in To Digital Simulation and Compile
Simulation Specification File in Digital Simulation Tools
read this text file and create a binary breakpoint file with a
.BRK extension.

See Chapter 14: Compile Simulation Specification File in
the Digital Simulation Tools Reference Guide for more
information about .ABR file format.
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AST

ATR

.BAK

.BOM

.BRK

Stimulus file created by any of three tools: Edit File, INET
in Create Netlist, and INET in Create Hierarchical
Netlist. ASCTOVST in To Digital Simulation and Compile
Simulation Specification File in Digital Simulation Tools
read this text file and create a binary stimulus file with a
.STM extension.

See Chapter 14: Compile Simulation Specification File in
the Digital Simulation Tools Reference Guide for more
information about .AST file format.

Trace file created by any of three tools: Edit File, INET in
Create Netlist, and INET in Create Hierarchical Netlist.
ASCTOVST in To Digital Simulation and Compile
Simulation Specification File in Digital Simulation Tools
read this text file and create a binary trace file with a
.TRC extension.

See Chapter 14: Compile Simulation Specification File in
the Digital Simulation Tools Reference Guide for more
information about .ATR file format.

Backup of a schematic file created by Cleanup Schematic
before processing the schematic. This file is in binary
format.

Bill of materials file created by Create Bill of Materials.
This text file contains a list of all parts used in a design.

Binary breakpoint file created by ASCTOVST in To Digital
Simulation, Compile Simulation Specification File in
Digital Simulation Tools, or Breakpoint Editor in Simulate
in Digital Simulation Tools. Simulate extracts breakpoint
information from this file during simulation.

See Chapter 13: Build Simulation Specification File in the
Digital Simulation Tools Reference Guide for more
information about .BRK files.
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.CCF

.CCH

.CF

.CH

.ERC

Compiled version of the netlist format source file (.CF).
IFORM extracts the netlist format guidelines from this
binary file when creating a flat netlist. Compiled netlist
format files are typically found in the
\ORCADESP\SDT\NETFORMS directory.

Compiled version of the hierarchical netlist format source
file (CH). HFORM extracts the netlist format guidelines
from this binary file when creating a hierarchical netlist.
Compiled netlist format files are typically found in the
\ORCADESP\SDT\NETFORMS directory.

Flat netlist format source file that OrCAD provides or you
create with a text editor. This text file contains formatting
information for a netlist in one of over thirty formats.
Although IFORM can use the information in this file when
it creates a netlist, the process takes less time if you
configure IFORM to use the correspondmg .CCF file. Netlist
format source files are typically found in the
\ORCADESP\SDT\NETFORMS\SOURCE directory.

Hierarchical netlist format source file that OrCAD
provides or you create with a text editor. This text file
contains formatting information for a hierarchical netlist
in one of several formats. Although HFORM can use the
information in this file when it creates a hierarchical
netlist, the process takes less time if you configure HFORM
to use the corresponding .CCH file. Netlist format source
files are typically found in the
\ORCADESP\SDT\NETFORMS\SOURCE directory.

Report file containing warnings and errors about your
design’s conformity to basic electrical rules. This file is
created by Check Electrical Rules. You can use Edit File to
view this text file or point at an error object on a schematic
and select Draft’s INQUIRE command.
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IGS

INF

JINS

JINX

.LIB

.LNF

IGES (Initial Graphic Exchange Specification) plot file of
a single worksheet. Plot Schematic creates this text file.

Incremental connectivity database file created by INET in
Create Netlist and Create Hierarchical Netlist. INET
creates a text file for each schematic in a design. The file
contains information about the devices, connections, pipe
commands, and title block. ILINK uses .INF files to create a
linked connectivity database, and HFORM uses them to
create a hierarchical netlist.

See Chapter 9: Creating a Netlist in the Schematic Design
Tools Reference Guide for detailed information about .INF
files. :

Instance file in the intermediate netlist structure created by
ILINK in Create Netlist and Create Hierarchical Netlist.
This binary file contains instance information for all the
sheets in the design. IFORM uses the .INS, .RES, and .PIP
files to create a flat netlist.

Incremental connectivity database file created by INET in
Create Netlist and Create Hierarchical Netlist. INET
creates a text file containing a list of all the .INF files it
creates and uses it to keep track of the .INF files.

Library of parts or other schematic symbols supplied with
Schematic Design Tools or created by Compile Library or
Edit Library. Libraries are binary files. Libraries are
typically stored in the \ORCADESP\SDT\LIBRARY
directory.

Linked connectivity database file created by ILINK in
Create Netlist. ILINK creates a text file containing
information about all the devices, connections, pipe
commands, and title blocks in a design. PC Board Layout
Tools uses .LNF files.
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MAC

.NET

.PIP

JPLT

.PRN

.RES

.SCH

Macro file supplied with Schematic Design Tools or created
by Edit File, Draft, or Edit Library. You can customize these
text files. See Macro Options in Chapter 1: Configure
Schematic Tools and the MACRO command in Chapter 2:
Draft for more information about macros.

Supplemental netlist file created by IFORM in Create
Netlist or HFORM in Create Hierarchical Netlist. Several

"netlist formats require a second text file. For example, in

the SPICE format, a .MAP file contains a list of node
numbers.

Netlist file created by IFORM in Create Netlist or HFORM
in Create Hierarchical Netlist. The format of this text file
depends on which netlist format file you specify during
local configuration.

Pipe commands file created by ILINK in Create Netlist.
This text file contains pipe commands extracted from a
schematic. If no pipe commands exist, ILINK does not create
a file. IFORM in Create Netlist uses .PIP files.

Plot file created by Plot Schematic or Print Schematic. This
binary file contains plot information designed for input to a
device that accepts vector commands.

Print file created by Plot Schematic or Print Schematic.
This binary file contains print information designed for
input to a device that accepts raster commands.

Resolved file created by ILINK in Create Netlist. This
binary file contains information about the connectivity of
the parts in the .INF files. IFORM in Create Netlist uses
.RES files.

Schematic worksheet file created by Draft in binary format.
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.SRC

ST™M

XRF

Library source file created by Decompile Library or
DECOMPOSER in Archive Parts in Library. This text file
describes library parts using OrCAD’s Symbol Description
Language that Compile Library can use as input to create a
library.

Binary stimulus file created by ASCTOVST in To Digital
Simulation, Compile Simulation Specification File in
Digital Simulation Tools, or Stimulus Editor in Simulate in
the Digital Simulation Tools. This file contains stimulus
information used by Simulate.

Binary trace file created by ASCTOVST in To Digital
Simulation, Compile Simulation Specification File in
Digital Simulation Tools, or Trace Editor in Simulate in
Digital Simulation Tools. This file contains trace
information used by Simulate.

Tree list created by Show Design Structure. This text file
lists the sheets in a design and shows the relationships
between the sheets.

Cross-reference file created by Cross Reference Parts. This
text file tells you where each part is located on a
worksheet.
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Other files

#ESP_OUT.TXT

HARDCOPY.PRN

ORCADESP.DAT

SDT.BCF

SDT.CFG

Reference files

The sections lists files that don’t follow the naming
convention of design name and default extension.

This file contains the screen output from the last tool
executed in the design. This file is located in the design
directory from which you were running the tool.

Print file created by Draft's HARDCOPY command. For
information about printing this file, see HARDCOPY in
chapter 2. This file is located in the design directory.

Data file that stores configuration information for each
design. This file is located in the \ORCAD\TEMPLATE
directory, and in each design directory.

See Chapter 5: Design environment technical information in
the OrCAD/ESP Design Environment User’s Guide for more
information about data files.

Binary configuration file for Schematic Design Tools. This
file is located in the \ORCAD\TEMPLATE directory, and
in each design directory.

See Chapter 5: Design environment technical information in
the OrCAD/ESP Design Environment User’s Guide for more
information about configuration files.

Configuration file for Schematic Design Tools. This file is
located in the \ORCAD\TEMPLATE directory, and in each
design directory.

See Chapter 5: Design environment technical information in
the OrCAD/ESP Design Environment User’s Guide for more
information about configuration files.

Reference files include information about Schematic Design
Tools such as update information and listings of parts in
libraries. You can access these files by selecting View
Reference. Reference files are stored in the
\ORCADESP\SDT directory.
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Tutorial files

Update file

The installation software creates the TUTOR design and
places files you use when completing tutorial activities in
the Schematic Design Tools User’s Guide. The tutor design
is located in the \ORCAD\TUTOR directory.

An update file is a text file that you create using Edit File.
Update Field Contents uses this file to update part fields.

The update file consists of pairs of strings. A string is
delimited with single quotes and is followed by any number
of spaces, tabs, or new lines. For example:

*74LS00" *14DIP300°
*74LS138' ‘16DIP300’
‘74LS163" *16DIP300"
*74LS373" *20DIP300°
‘74L5245" *20DIP300"
‘8259A° '24DIP600"

Before using an update file with Update Field Contents,
you must:

% Define which part field should match the first item in
each pair in the update file. This is done in the Key
. Fields area of the Configure Schematic Design Tools
screen.

See Chapter 1: Configure Schematic Tools for more
information about defining key fields.

% Define which part field is to be updated with the
second item in each pair in the update file. This is done
on the local configuration screen for Update Field
Contents,

See Chapter 13: Update Field Contents for more
information about update files.
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Was/Is file

File extensions by
tool set

A was/is file is a text file—containing old and new
reference designators-—that you create using Edit File. Back
Annotate uses this file to update reference designators.

An entry in a was/is file begins with the old reference
designator that you want to modify, is followed by any
number of spaces, tabs, or new lines, and ends with the new
reference designator value. For example:

R1 R5
R2 R12
R3 R6
C5 Cl
c12 cC2
Us5C UlA
U3B U3A

In this example, each occurrence of R1 in the design changes
to R5, R2 becomes R12, and so on.

See Chapter 7: Back Annotate for more information about
Was/Is files.

Table F-1 lists the file extensions used or created in each
OrCAD tool set.
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File
extension

Schematic
Design
Tools

Programmable
Logic Design
Tools

Digital
Simulation
Tools

.ABR
.AST
.ATR
BAK
.BCF

AN

.BOM
.BRK
.CCF
.CCH
.CF

R R LN

.CFG
.CH

.DBA
.DEF
.DSF

RRVRRRRK|RLsN

AYAN

.ERC
.ERR
.HEX
IGS
INF

AY

R IR N

AN

.INS
INX
JED
LIB

.LNF

SR RSRS

.LOG
.LST

.MAC
MAP
.NET

SRR SRR} X

R

.PLD
PLT
.PRN

AYA N

AN

-RES

A

.TWG

R} R RN

v

SRRS{|8R

.VEC
XRF

v

v

Table F-1. File extensions in each tool set.
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A

analog = Circuitry where both voltage
and frequency output vary continuously
as a function of the input.

annotation m Assigning reference
designators to components in a
schematic.

ASCII = An acronym for American
Standard Code for Information
Interchange; a seven-bit code used to
represent letters of the alphabet, the
ten decimal digits, and other
instructions used to edit text on a
computer, such as Backspace, Carriage
Return, Line Feed, etc.

B

_bitmap m An image made up of dots
(bits).

bulletin board system = A computer
dedicated to maintaining messages and
software and making them available
over telephone lines. People upload
(contribute) and download (gather)
messages by calling the bulletin board
from their own computers. Abbreviated
BBS.

button = A pushbutton-like image that
you click to initiate an action.

byte m A piece of computer data
composed of 8 contiguous bits that are
grouped together as a single unit.

check box = A small square button: Q.

Check boxes are used in lists of options
when more than one option can be
active at a time.

child w A worksheet containing
circuitry referred to by a sheet, sheet
part, or sheetpath part. The child may
contain module ports that connect
signals from this worksheet to signals
on the parent. A child can also be a
parent, if it contains a child.

complex hierarchy m A designin
which two or more sheet symbols
reference a single worksheet. Compare
with simple hierarchy.

configuration s The information a
program uses to operate. The config-
uration can be tailored to your needs.

connectivity database u The
connectivity database consists of the
incremental connectivity database
(created by INET) and the linked
connectivity database (created by
ILINK). It describes the connectivity of
a design, and is used to transfer a design

to Digital Simulation Tools or PC

Board Layout Tools. See incremental
connectivity database and linked
connectivity database.

cursor w A square marker inside a text
field showing where characters typed
on the keyboard will appear: = '
See pointer.

C

CAE m An acronym for computer aided
engineering.

D

default m A value or setting provided
by the software that is assumed to be
correct in most cases and is used if no
other value is entered.
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design cycle a The process of
conceiving, developing, testing, and
producing a circuit.

Design Management Tools = Tools you
access from the ESP design environment
that create and modify designs and
files, back up designs, and suspend to
the system. For information about using
these tools, see the OrCAD ESP/Design
Environment User’s Guide.

digital w Circuitry where data in the
form of digits are produced by binary on
and off or positive and negative
electronic signals.

dpi = An abbreviation for dots per
inch.

E

EDA m An acronym for electronic design =

automation.

editor m A tool used to create or modify
a design file.

EMS = An acronym for Expanded
Memory Standard.

entry box = A box indicating that
something (text or numbers) should be
entered using the keyboard:

F

flat design m A schematic structure in
which output lines of one sheet connect
laterally to input lines of another sheet
through graphical objects called
module ports. Flat designs are practical
for small designs of three or fewer
sheets. See module port, schematic,
hierarchical structure.
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H

hierarchical design w A schematic
structure in which sheets are inter-
connected in a tree-like pattern
vertically and laterally. At least one
sheet, the root sheet, contains symbols
representing other sheets, called
subsheets.

I

incremental connectivity database
INET produces the incremental
connectivity database. It consists of an
incremental connectivity database file
(INF) for each sheet in the design and
an .INX file. The .INF file is a
description of connectivity on each
sheet. The .INX file lists each sheet
referenced in the design. The
incremental connectivity database is
used by ILINK to create an incremental
netlist. See connectivity database and
incremental netlisting. ‘

incremental netlisting m A method of
creating a netlist in which only
changed worksheets are processed each
time Create Netlist or Create
Hierarchical Netlist runs.

initial macro = A macro that runs
automatically when you run Draft or
Edit Library. For the initial macro to
work, you must configure Schematic
Design Tools to load a macro file con-
taining the desired macro definition.
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intermediate netlist structure = ILINK
produces the incremental netlist
structure. This consists of the .INS
(instance) file, the .RES (resolved) file,
and the .PIP file (contains pipe link
commands). These files are used by
IFORM to create a netlist in one of over
30 formats.

K

K = A unit of measurement. 1K byte is
equal to 1024 bytes. The “K” is taken
from the metric system, where it stands
for “kilo,” or 1000. 1024 is 2% and is close
to 1000.

key field m To tell Draft and other
tools which fields you want to combine
and compare, key fields are used. A key
field lists the part fields to combine
and compare. Key fields are defined on
the Configure Schematic Design Tools
screen. '

local configuration s Configuration
settings for a particular button.
Roughly synonymous with command
line switches. The same tool can have
different configuration in different
places in the same design. For example,
Netlist is configured differently under
the To Layout button and under the To
Simulate button.

L

library m A collection of standard,
often-used part symbols stored as
templates to speed up design.

librarian = A tool used to manage or
create library parts.

linked connectivity database s ILINK
can optionally be configured to create
the linked connectivity database. This
ASCII file has an extension of .LNF and
is used to transfer to PC Board Layout
Tools.

M

MB = An abbreviation for megabyte.
See megabyte.

macro = Series of commands you can
execute automatically at the touch of a
single key or key combination. Macros
dramatically reduce the number of
keystrokes required to perform complex
or repetitive actions.

megabyte = Slightly more than one
million bytes; 10 megabytes equals 10
million bytes. A megabyte is equal to 22
bytes (1,048,576). “Mega” is taken from
the metric system, where it is a prefix
meaning one million.

module port m Graphical objects that
conduct signals between schematic
worksheets. See flat file.

N

net = Just as signals are conducted
between schematic worksheets through
module ports, they are conducted into
and out of sheet symbols through
graphical objects called nets.

673



Schematic Design Tools Reference Guide

netlist @ An ASCII file that lists the
interconnections of a schematic diagram
by the names of the signals, modules,
and pins connected together on a PCB.
The nodes in a circuit. See incremental
netlisting.

P

PCB = An acronym for printed circuit
board.

package = A physical component. A
package may contain one or more sub-
parts. For example, a 2N3905
transistor, a fuse, and a 74LS00 are
packages.

pan = To change the portion of the
worksheet being viewed by dragging
the pointer from one location on the
worksheet to another location. As you
drag the pointer, the worksheet pans
across the screen.

parent m A worksheet that contains
hierarchical references to other
worksheets. These references are either
sheets, sheet parts, or sheetpath parts,
which are, from the viewpoint of the
parent worksheet, children.

part m A schematic symbol that
represents an object. The object can be
either a package or another worksheet.
OrCAD schematics can have four kinds
of parts: packages, sheets, sheet parts,
and sheetpath parts.
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part field m A slot for holding text or
data to be associated with a part. Each
part has two part fields reserved for
part value and part reference. It has
eight other part fields that can be used
to store other useful information. See
key fields.

pixel m Any of the little dots of light
that make up the picture on a computer
or television screen. The name is short
for picture element. There more pixels
there are in an area—the smaller and
closer together they are—the higher
the resolution. Sometimes pixels are
just called dots.

pointer m An arrow on the screen that
moves as you move themouse: ™ See
cursor.

processore A tool that subjects a design
file to a specific process.

programmable logic device m A type of
integrated circuit that contains fuses
that can be blown, eliminating certain
logical operations in the device and
leaving others intact, giving the device
one of many possible logical
architectures or logical configurations.

prompt m A query from a program
asking you to enter specific information.
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Q

quiet mode = An option on the local
configuration screen for many tools.
When quiet mode is selected, tracking
information does not echo on the screen.
Only execution messages and error
messages (if any) display. If quiet mode
is turned off (not selected), the tool
displays intermediate tracking
information in the monitor box at the
bottom of the screen. For most
applications you do not need to turn
quiet mode on.

R

radio button m A small round button:
O. Radio buttons are used in lists of
mutually exclusive options: only one
button can be active at a time.

raster m An array of dots.

reporter m A tool that creates a report,
but does not modify design data.

root directory m The main directory on
your computer; the directory that the
computer boots from.

root sheet m The worksheet at the top
of a flat or hierarchical design. A
design has only one root worksheet. A
root worksheet may also be a parent in
hierarchical designs.

S

schematic w A graphical
representation of a circuit using a
standard set of electronics symbols. See
flat design, hierarchical design, and
root sheet.

scroll buttons s Buttons used to move a
directory in its window so that a
different part is visible. The four scroll
buttons are:

Page Up
Line Up
Page Down
Y] Line Down

sheet m A schematic symbol referring
to a worksheet located in the design
area and containing circuitry. The
connection points on sheets are called
sheet nets. See nets and sheet net.

sheetnet s The point at which a
signal from a parent connects to a
module port on a child. Sheets,
sheetpath parts, and sheet parts each
have sheet nets.

sheet part » A library part modified
from a sheetpath part to represent a
unique instance of a library circuit.
Sheet parts refer to worksheets located
in the design area as opposed to
worksheets located in the library
directory. The symbol resembles
package symbols, but the pins are called
sheet nets.

sheetpath part m A part representing a
library circuit. The worksheet
referenced by the sheetpath part is
stored in the library directory. The pins
on a sheetpath part are called sheet
nets to distinguish them from pins on a
package.

simple hierarchy m A one-to-one
correspondence between sheet symbols
and the schematic diagrams they
reference. Each sheet symbol represents
a unique subsheet. See hierarchical
design.
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sub-part = A gate or some other sub-
division of a package. Each sub-part in
a package has a unique reference
designator comprised of a prefix
common to all the parts in the package
and a letter unique to each part. For
example, an instance of a 74LS00 in a
design with a package reference
designator of U15 would have
reference designators for each of the
four sub-parts as U154, U15B, U15C, and
Ul1l5D. -

syntax m The formal structure of a
language. Syntax includes the rules for
making statements in the language, but
excludes the meanings of the
statements.

T

tag m A marked or saved location on a
schematic or layout. You can use the
JUMP command to go to a tag.

text export m The process of copying
text from a schematic worksheet to an
ASCII file.

' text import = The process of copying
text from an ASCII file to a schematic
worksheet.

TTL s An acronym for transistor
transistor logic.

tool m A tool is a computer program you
can use to do some useful task. Tools are
grouped into five categories: editors,
processors, reporters, librarians,
transfers.
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tool set m A collection of tools designed
to perform a suite of electronic design
automation tasks. OrCAD tool sets
include: Schematic Design Tools,
Programmable Logic Design Tools,
Digital Simulation Tools, and PC
Board Layout Tools.

transfer = A tool that transfers design
information from one tool set to another
tool set. Also runs whatever processes
are necessary to go from one tool set to
another.

8)

upload = The process of sendinga file to
another computer.

user button s A button that you can set
up to perform whatever combination of
functions you find useful (such as run
programs or batch files). User button
definitions are saved with the design
files, so you can create design-specific
buttons and not worry about overwriting
user button definitions for other designs.

A"

vector m A series of points with a
specific function defined. For example,
a vector for a line specifies a line
function, a beginning point, and an
ending point.

\2

wildcard m A symbol that means any
character or any sequence of characters
(just as a wild card in poker can stand
for any card). Wildcards are useful in
searches.
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worksheet m Draft calls the sheets of
drafting paper on which the
schematics are drawn worksheets.
Worksheets appear on the computer
screen as a rectangular area in which
you can place parts and draw wires.

Z

zoom m The ability to change the view
on the screen by making the objects
appear larger or smaller.
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Special Characters

3-state pins see also pins
defined 311

<End> key 5

<Enter> key xxx, xxxi

<Esc> key xxx

<Home> key 5

<Page Down> key 5

<Page Up> key 5

<Space bar> key xxxi

<Tab> key xxxi

* ILINK commands see also pipe link

in flat designs 201

A

ABR files 661, 670

AccessChild function in netlist format files
625

AccessKeyWord function in netlist format
files 626

AccessPart function in netlist format files
626

access_constant type definition in netlist
format files 623

active libraries see libraries

Active library size 18

AddressLinel-AddressLine4 symbol in
netlist format files 617

AddSignalName function in netlist format
files 626

AddSymbol function in netlist format files
626

AGAIN command
Draft 62
Edit Library 271

Algorex netlist format 487

Allegro netlist format 489

alphanumeric pin numbers 246

AlteraADF netlist format 490
including equations in the netlist 491

analog, defined 671

ANNOTATE see also Annotate Schematic,
435
command line controls 462
Annotate Schematic 183-188
before and after annotation 185
execution 183
Key Fields 40-42, 184
Local Configuration 186
File Options 186
Processing Options 187
part designation 38
preparing for simulation 187
processing complex hierarchies 187
reference designators 40-41
updating all reference designators 188
updating unannotated reference
designators 188
annotation, defined 671
ANSI
grid references 20
title block 19
AppliconBRAVO netlist format 494
AppliconLEAP netlist format 495
Archive Parts in Schematic 240
" COMPOSER 254
creating a library source file 256
execution 253
LIBARCH 254
Local Configuration 254
Configure LIBARCH 255
File Options 255
Processing Options 257
sheetpath parts 257
string files 257
string files as destination 256
ASCII, defined 671
AST files 662, 670
ATR files 662, 670
Available Display Drivers 8
Available Libraries 14
Available Plotter Drivers 10
Available Printer Drivers 9
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B

Back Annotate 189-191
execution 189
Local Configuration 190
File Options 190
Processing Options 191
selectively updates reference
designators 183
Was/Is files 189
back up files in Draft 149
BACKANNO see also Back Annotate
command line controls 463
BAK files 193, 662, 670
batch files, running from Draft 146
baud rate 11
BCF files 670
bidirectional pins see also pins
defined 311
bill of materials see also Create Bill of
Materials
include file format 426
including information from a text file
425 :
BIOS and printing and plotting 11
bitmap definition see also Edit Library, 333
creating 345-346
graphic symbols 345
maximum number of bits 348
screen representation 275
bitmap images, Edit Library CONDITIONS
292
bitmap, defined 260, 671
BLOCK command in Draft 63-71
ASCH Import 70
Drag 65
Export 69
Fixup 65 -
Get 66
Import 68
Move 64
Save 67
Text Export 71

block parts see also parts
introduction 244
restrictions 272

block symbol definitions 334-344
comments in 335

BODY command in Edit Library 272-290

<Block> 276
Kind of Part 276
Size of Body 276
<Graphic> 277
Arc 279
Circle 278
Circle Center 278, 279
Delete 283
Erase Body 284
Fill 283
IEEE Symbol 281
Kind of Part 284
Line 277
Size of Body 284
Text 280
<IEEE> 285
Circle 286
Delete 289
Erase Body 289
. IEEE Symbol 288
Kind of Part 290
Line 285
Size of Body 289
Text 287

Does Graphic Part have CONVERT?

274
Is Part a GRID ARRAY? 274
Kind of Part? 273

Number of Parts per Package 274

Place 275
BOM files 662, 670
Border Text, character height 34
border, worksheet see worksheets
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boxes
command line xxxii
entry xxxii
menu xxxii
prompt xxxii
brackets xxxii
branch parameter stimulus statements in
JINF and .LNF files 592
BRK files 662, 670
buffers see also CONDITIONS command
Draft
getting and placing objects 66
hierarchy 25, 72, 73
macro 23,72,73 °
saving objects 67
Edit Library
examining buffer conditions 291
Macro Buffer 292
bus stimulus statements in .INF and .LNF
files 594
bus trace statements in .inf and .Inf files 586,
588
bus vector statements in .INF and .LNF
files 591
buses
checking for overlapping or duplicate
objects 193
combining labels 162
connecting to module ports 165
controlling stretching 150
dragging 150
drawing orthogonal 151
~ hotpoint 161
labeling 160, 162
multiple labels 162
naming 160
placing entries in Draft 124
placing in Draft 122
short-cut for aligning 65
splitting 166

buttons
check box defined 671
defined 671
introduction xxv
mouse xxx
radio button defined 675
scroll 5
scroll button defined 675
selecting xxv, xxxi
user defined 676

byte, defined 671

C

Cadnetix netlist format 496
CAE, defined 671
Calay netlist format 498, 500
Calcomp plotters 654
CALCOMP1.DRV 655
CALCOMP2.DRV 655
Case netlist format 501
cautions xxxii
CBDS netlist format 503
CCEF files 480, 663, 670
CCH files 480, 663, 670
CF files 480, 663, 670
CFG files 670
CH files 480, 663, 670
character height

Comment Text 34

Label 34

Module Text 34

Part Field 34

Part Reference 33

Part Value 34

Pin Name 33

Pin Number 33

Power Text 34

Sheet Name 34

Sheet Net 34
character in .INF and .LNF files defined 570
character strings in Symbol Description

Language 358, 360
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check box, defined 671
Check Electrical Rules 387-395 .
configuration matrix 51
error messages 389-390
execution 387 i
forcing to process all sheets 395
Local Configuration 393
File Options 393
Processing Options 394
matrix explained 389
option under Create Netlist 212
restoring default settings 390
type mismatches 401
child data structure in netlist format files
612
child instance statements in .INF and .LNF
files 579
child, defined 671
ChildPinCount function in netlist format
files 626
CLEANUP see also Cleanup Schematic
command line controls 463
Cleanup Schematic 193-196
checking for errors 193
execution 193
Local Configuration 195
File Options 195
Processing Options 196
reporting off-grid parts 196
ClearSymbolicStrings function in netlist
format files 626
clock, computer see system clock
Color and Pen Plotter Table 26-29
Pen speed 28
Pen width 28
colors, screen 26
command in .INF and .LNF files defined
570
command line controls 461-478
command reference
Draft 59-158
Edit Library 321
Comment Text, character height 34

. 682

CompareSymbol function in netlist format
files 627
Compile Library 240, 381-384
creating custom libraries 242, 243
creating custom libraries with 381
execution 381
Local Configuration 382
File Options 382
Processing Options 384
Compile Simulation Specification File 451
configuring 451
compiled library file see aiso libraries
.LIB extension 240
defined 240
compiler, netlist see INET
complex hierarchies see also hierarchical
Annotate Schematic 187
converting to flat hierarchies 199
creating netlists 199
defined 671
prerequisite for creating netlists 209
Complex to Simple
flattening complex hierarchies 199
prerequisite for Create Netlist 209
COMPOSER
command line controls 464
ComputerVision netlist format 504
ConcatFile function in netlist format files
627
CONDITIONS command
Draft 72
Edit Library 291
configuration, defined 671
Configure Annotate Schematic 186-188
Configure ASCTOVST 450
Configure Back Annotate 190-191
Configure Check Electrical Rules 393-395
Configure Cleanup Schematic 195-196
Configure Compile Library 382-384
Configure Convert Plot to IGES 405
Configure Create Bill of Materials 424-428
Configure Cross Reference Parts 398-402
Configure Decompile Library 324
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Configure Draft 56-58
Configure Edit Library 265-267
Configure Hierarchical Netlist Format 223
Configure Incremental Netlist 211, 223
File Options 211
Processing Options 212
Configure Library Archive 255-257
Configure List Library 250-252
Configure Netlist Format 217-219
Configure Netlist Linker 216
Configure Plot Schematic 410-416
Configure Print Schematic 419, 420
Configure Schematic Design Tools 52
Check Electrical Rules matrix 51
Color and Pen Plotter Table 26-29
Create Bill of Materials
Include File Combine 47
Part Value Combine 47
Driver Options 6-10
Available Display Drivers 8
Available Plotter Drivers 10
Available Printer Drivers 9
Driver Prefix 7
Hierarchy Options 25
buffer size 25
Key Fields 37-50
Annotate Part Value Combine 40
Annotate Schematic 38
Create Bill of Materials 38
Include File Combine 47
Create Netlist 38
Extract PLD 38
PLD Part Combine 48
PLD Type Combine 48
Netlist
Module Value Combine 46
Part Value Combine 46
Update Field Contents
Combine for Fields 1 through
843
Combine for Value 43

Configure Schematic Design Tools
(continued)
Library Options 12-18
Active library size 18
Available Libraries 14
Configured Libraries 12, 14-15, 16
inserting a library 14
Library Prefix 13
Name Table Location 15
removing a library 14
Symbolic Data Location 15-17
Macro Options 23-24
Part Fields 29
Printer/Plotter Output Options 11
Template Table 30-36
Worksheet Options 19-22
Worksheet Prefix 21
Configure Select Field View 225-227
Configure Show Design Structure 430-431
Configured Libraries 12, 14-15, 16
connectivity database
INF format specification 571
character defined 571
child instance statements 579
command defined 571
creating 199
defined 671
delimiter defined 570
external statements 576
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connectivity database (continued)
file structure
branch parameter stimulus
statements 592
bus stimulus statements 594
bus trace statements 586, 588

connectivity database (continued)
sub-part code defined 571
title block statements 573
token defined 570
trace statements 587
vector statements 590

bus vector statements 591 white space defined 570
differences between .INF and connectors
.LNF files 600 physical 128, 175-176
module port placing, in Draft 175-176
joined statements in .INF and conventions, notation xxxii
.LNF files 581 convert parts 348-351

pin statements 582 Convert command in Draft 88

pin stimulus statements 593 defined 274

pin trace statements 585, 587 defining 274

pin vector statements 590 DeMorgan equivalent 348

sample .INF file 598 Convert Plot to IGES 403405

set parameter stimulus statements Local Configuration 405

592 sample output 404

sheet net statements 585 coordinates

sheet net trace statements 585, 588 block symbol definitions 335

signal stimulus statements 593 displaying pointer in Draft 153

signal trace statements 584, 587 in vectors for graphic parts 260

signal vector statements 590 JUMP command in Draft 103

signal, joined statements 581 JUMP command in Edit Library 298
header 573 SET command in Draft 148
instance statements in .INF and .LNF Symbol Description Language 376-377

files 576 CopySymbol function in netlist format files
joined statements 581 627
link statements 574 Create Bill of Materials 421-428
linked 202, 203 configuring Key Fields 423

execution 421
Include File Combine 47
include file format 426

module port statements 575
number defined 571
overview 567-568

parameter defined 571 including information from a text file
part instance statements 576 425 '
pipe statements 596 Local Configuration 424

quoted token defined 570 File Options 424

signal statements 576 Processing Options 427
statement defined 571 Part Value Combine 47

stimulus statements 592 sample output 422

string defined 570
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Create Hierarchical Netlist 159, 221
execution 222
HFORM 221
INET 221
Local Configuration 223
Configure HFORM 223
Configure INET 223
Create Netlist 159, 207-219
execution 209
Key Fields 38
Local Configuration 209-219
Configure IFORM 217-219
Configure ILINK 216
Configure INET 211
reporting connected objects 212
reporting off-grid parts 212
reporting unconnected objects 212
CreatePartDatabase function in netlist
format files 627
Cross Reference Parts 397402
execution 397
Local Configuration 398
File Options 399
Processing Options 400
sample output 398
cursor, defined 671
custom drivers, configuring 8
custom libraries 13, see libraries
custom netlist formats see also netlists
creating 601-644
customer-contributed netlist formats 602

D

dashed lines
as guide lines in Draft 120
part bodies in Edit Library 275
placing in Draft 134
data bits 11
data functions in netlist format files 611-614
instance files 613

data structures in netlist format files
child 612
IFORM and HFORM 611
net-oriented 612
part 611
part-oriented 613
DateString symbol in netlist format files 617
DBA files 670
debugging schematics 505, 538, 563
DECOMP see also Decompile Library
command line controls 464
Decompile Library 240
creating custom libraries 243
execution 323
Local Configuration 324
File Options 324
Processing Options 325
DEF files 670
default, defined 671
DELETE command in Draft 74-75
Block 75
Object 74
Undo 75
delimiter in .INF and .LNF files defined 570
design cycle, defined 672
design environment see also Design
Management Tools
introduction xxv-xxviii
Design Management Tools
Complex to Simple 199
prerequisite for Create Netlist 209
defined 672
design structure
differences in types 201
flat 201
hierarchical 201
pipe link commands 201
ILINK commands 201
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designs
checking electrical rules see Check
Electrical Rules
checking for duplicate reference
designators 400
checking for type mismatches 401
checking for unused parts 400
guidelines 159
hierarchical 143
listing of all parts 397
reporting coordinates of parts 400
reporting design structure 429-431
Digital Simulation Tools xxv
annotating schematics for simulation
187
creating hierarchical netlists 223
creating netlists for 210
Model netlist format 529
netlist from INET 200
unlinked connectivity database 203
digital, defined 672
display drivers see drivers
DocumentNumber symbol in netlist format
files 617
double-click, defined xxx
Draft 55-158
active library 73
adding nets to sheet symbols 80
backing up worksheets 149
changing label size 77
changing module port type 78
changing objects 82-92
changing orientation 79
labels 77
parts 83-89
changing part orientations 88
changing reference designators 84
changing sheet symbol size 82
changing size
labels 77
text 76,77
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Draft (continued)

changing style
labels 77
module ports 78
parts 83-89
power objects 79
text 76,77
changing worksheets 143, 144
command line controls 465
commands see Draft commands
configuring initial macros 24
configuring locally 56-58
connecting buses to module ports 165
connecting power 167
connecting signals without wires or
buses 159 :
controlling panning across the screen
149
deleting nets from sheet symbols 80
displaying convert form 88
displaying pointer coordinates 153
displaying text 156
displaying worksheets with more detail
158
editing
label names 77
labels 77
layout objects 92
module ports 78
nets on sheet symbols 81
objects 76-92
part fields 86
part orientations 88
part reference designators 83
part values 85, 87
power objects 79
reference designator locations 84
reference designators 84
sheet symbol filenames 81
sheet symbols 80
stimulus objects 92
text 76, 77
title blocks 90-91
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Draft (continued)
trace objects 92,135
vector objects 92
erasing objects 74-75
execution 55
exporting objects to a file 69
exporting text to a file 71
finding and reporting errors 388
fixing wires and buses 65
getting and placing objects from a
buffer 66
hierarchy buffer 72,73
importing objects from a file 68
importing text from a file 70
isolating power 170-174
labeling buses 160
left mouse button 150
loading macros automatically 24
loading parts 95-98
Local Configuration 56
File Options 56
Processing Options 58
locating commands 59
locating objects 93-94
macros
buffer 72,73, 113
calling 113
creating 109-119
debugging 111
initial 112
macro buffer 23
-nesting 111
pause 111
syntax 114
text files 114
using three-button mouse 117
valid macro keys 109
memory 72
moving objects 64, 65
moving reference designators 84
name table 73
naming nets on sheet symbols 81
on-line library 73

Draft (continued)

orthogonal wires and buses 65
placing
bus entries 124
buses 122
connectors 175-176
dashed lines 134
junctions 123
labels 125
Layout objects 140
module ports 127
multiple objects 147
no-connects 139
pipe link commands 201
power objects 129
sheet symbols 131
stimulus objects 137
text 133
trace objects 135
vector objects 136
wires 120
power objects 167
changing name 79
changing type 79
creating different 168
isolating 170
power supplies, creating different 169
power, isolating 174
quitting without saving changes 145
repeating commands 62
reporting design structure 429-431
restoring deletions 75
rotating parts 88-89
saving objects in a buffer 67
saving worksheets 144
screen colors, setting 26
setting error bell 150
setting macro prompts 151
showing pin numbers 152
status information, displaying 72
stretching buses 150
symbol table 73
tasks quick reference 61
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Add-Net 80

Delete 80

Filename 81

Label 77

Label Larger 77
Label Name 77
Label Orientation 77
Label Smaller 77
Module Port 78
Module Port Name 78
Module Port Style 78
Module Port Type 78
Name 81

Net 81

Orientation 88

Part 41,83 -

Part Fields 86

Part Value 85, 87
Power 79

Power Name 79
Power Orientation 79
Power Type 79
Reference 83

Size 82

FIND 93-94

Draft (continued) Draft commands (continued)
updating reference designators 183 GET 16, 73, 95-98
worksheet memory 72 Convert 97, 274

Draft commands 59, 74, 75-158 Down 98
AGAIN 62 Mirror 98
BLOCK 63-71 Over 98

ASCI Import 70 Place 97
Drag 65 Rotate 97
Export 69 Up 98
Fixup 65 HARDCOPY 99-101
Get 66 Destination 100
Import 68 File Mode 101
Move 64 Make Hardcopy 101
Save 67 Width of Paper 101
Text Export 71 INQUIRE 102, 388
CONDITIONS 72 JUMP 103-105
DELETE 74-75 Reference 103
EDIT 37,76-92 X-Location 104

Y-Location 105
LIBRARY 106-107
Browse 16, 107
Directory 106
MACRO 108-119
Capture 109-112
Delete 112
Initialize 112
List 112
Read 112
Write 113
PLACE 120-139
Bus 122
Dashed Line 134
Entry (bus) 124
Junction 123
Label 125
Layout 140
Module Port 127-128
No-Connect 139
Power 129-130
Sheet 131-132
Stimulus 137-138
Text 133
Trace 135 .
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Draft commands (continued)
Vector 136
Wire 120
quick reference 60
QUIT 143-146
Abandon Edits 145
Enter Sheet 143
Initialize 144
Leave Sheet 143
Run User Commands 146
Suspend to System 145
Update File 144
Write to File 14
REPEAT 147
SET 148-156
Auto Pan 149
Backup File 149
Drag Buses 150
Error Bell 150
Grid Parameters 154
Left Button 150
Macro Prompts 151
Orthogonal 151
Repeat Parameters 155
Show Pin Numbers 152
Title Block 152
Visible Lettering 156
Worksheet Size 153
X,Y Display 153
TAG 157
ZOOM 158
Center 158
In 158
Out 158
Select 158
DRAFTUSR file 146
Driver Options see drivers
Driver Prefix 7

drivers 6-10
custom drivers, configuring 8
Driver Options
Available Display Drivers 8
Available Plotter Drivers 10
Available Printer Drivers 9
Driver Prefix 7
supported by ESP 179
DSF files 670
DUMP netlist format 505
DXF.DRV 658

E

EDA, defined 672
EDIF hierarchical netlist format 558
EDIF netlist format 506
EDIT command in Draft 37, 76-92
Add-Net 80
Delete 80
Filename 81
Label 77
Label Larger 77
Label Name 77
Label Orientation 77
Label Smaller 77
Module Port 78
Module Port Name 78
Module Port Style 78
Module Port Type 78
Name 81
Net 81
Orientation 88
Part 41, 83
Part Fields 86
Part Value 85, 87
Power 79
Power Name 79
Power Orientation 79
Power Type 79
Reference 83
Size 82
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Edit File 177

configuring an editor 177
execution 177
M2EDIT 177

Edit Library 259, 320-321

bit map images 292
changing the definition of a part 300
command reference 321
configuring initial macros 24
creating custom libraries 242
creating parts 242
editing parts 242
execution 264
introduction 259
library objects 292
loading macros automatically 24
Local Configuration 265

File Options 265

Processing Options 267
macro buffer 23
part suffix 296
placing objects off-grid on parts 282
status information, displaying 291
system memory available 291
system memory, free 292

Edit Library commands

690

AGAIN 271
BODY 272,273, 276-290
<Block> 276
Kind of Part 276
Size of Body 276
<Graphic> 277
Arc 279
Circle 278
Circle Center 278, 279
Delete 283
Erase Body 284
Fill 283
IEEE Symbol 281
Kind of Part 284
Line 277
Size of Body 284
Text 280

Edit Library commands (continued)
<IEEE> 285
Circle 286
Delete 289
Erase Body 289
IEEE Symbol 288
Kind of Part 290
Line 285
Size of Body 289
Text 287
Place 275
CONDITIONS 291
EXPORT 294
GET PART 262, 296
IMPORT 297
JUMP 298-299
" X-Location 298
Y-Location 299
LIBRARY 300
Browse 302
Delete Part 303
List Directory 301
Prefix 304
Update Current 262, 300
MACRO 306
Initial Macro 306
NAME 307-308
Add 308
Delete 308
Edit 308
Prefix 308
ORIGIN 309
PIN 310-312
Add 310
Delete 310
Move 312
Name 310
Pin-Number 310
Shape 312
Type 311
quick reference 269
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Edit Library commands (continued)
QUIT 313-315
Abandon Edits 315
Initialize 314
Suspend to System 314
Update File 262, 313
Write to File 262, 314
REFERENCE 316
repeating 271
selecting 268
SET 317-319
Auto Pan 317
Backup File 317
Error Bell 318
Left Button 318
Macro Prompts 318
Power Pins Visible 319
Show Body 275
Show Body Outline 287, 319
Visible Grid Dots 319
tasks 270
ZOOM 321
Center 321
In 321
Out 321
Select 321
editors 53-179
defined 672
introduction xxvi
EEDesigner netlist format 510
electrical rules see Check Electrical Rules
EMS see system EMS
defined 672
Encapsulated PostScript drivers 659
EndNode function in netlist format files 627
enter, defined xxxi
entry box, defined 672
EPS1.DRV 659
EPS2.DRV 659
EPS3.DRV 659
EPS4.DRV 659

equations included in the netlist
AlteraADF netlist format 491
Intel ADF netlist format 519
ERC see also Check Electrical Rules
ERC files 663, 670
ERR files 670
errors see also Check Electrical Rules
Already at the Root Level 143
checking for on schematics 193, 389-390
correcting errors in Draft 102
in multi-sheet designs 205
messages reported by IFOR and
HFORM 643-644
preventing errors when placing parts
153
reported by HP.DRV 657
setting error bell in Draft 150
setting error bell in Edit Library 318
Tag does not exist 103, 298
update files 232
ESP xxv-xxviii
ExceptionsFor function in netlist format
files 627
ExitType symbol in netlist format files 617
EXPORT command in Edit Library 294
extensions
.ABR 670
.AST 670
.ATR 670
.BAK 193, 670
.BCF 670
.BOM 670
.BRK 670
.CCF 480,670
.CCH 480, 670
.CF 480, 670
.CFG 670
.CH 480, 670
.DBA 670
.DEF 670
.DSF 670
ERC 670
.ERR 670
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extensions (continued)
HEX 670
IGS 670
INF 200, 568, 670
NS 202,613, 670
INX 200, 568, 670
JED 670
.LIB 240, 670
.LNF 202, 670
.LOG 670
LST 670
MAC 670
MAP 670
.NET 670
PIP 202, 614, 670
PLA 670
.PLD 670
PLT 670
PRN 670
.RES 202, 670
SCH 670
SRC 240, 670
STM 670
.TDF 670
TRC 670
.TVD 670
TVO 670
TVS 670
TWG 430, 670
.VEC 670
XRF 670
external statements in .INF and .LNF files
576 .
EXTRACT 435
command line controls 466
Programmable Logic Device Tools 434
To PLD 434,437
Extract PLD
Key Fields 38
PLD Part Combine 48
PLD Type Combine 48
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F

Field
Key Fields 37
Part Field
tips 45
Part Fields 37
Configur Schematic Design Tools
29
editing and moving 86
Part Value 37
Fields
Key Fields 230
Part Fields
configuring character height 34
FieldString1-FieldString8 symbol in netlist
format files 618
file extensions see extensions
file stack, rebuilding in INET 213
file structure see design structure
FileName symbol in netlist format files 618
file_index type definition in netlist format
files 623 )
FIND command in Draft 93-94
FindSymbolChar function in netlist format
files 628
FirstChild function in netlist format files 628
FirstChildPin function in netlist format files
628
FirstNet function in netlist format files 628
FirstNode function in netlist format files 628
FirstPart function in netlist format files 629
FirstPin function in netlist format files 629
FirstPipe function in netlist format files 629
flat design, defined 672
flat file structure see design structure
flat netlists see also netlists
creating 207-219
creating from hierarchical designs 209
formats 602 '
formatting 204
FLDATTRB see also Select Field View
command line controls 466
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FLDSTUFF see also Update Field Contents,
435
command line controls 467
format file see netlists
format_constant type definition in netlist
format files 623
functions in netlist format files
AccessChild 625
AccessKeyWord 626
AccessPart 626
AddSignalName 626
AddSymbol 626
C-language 616
ChildPinCount 626
ClearSymbolicStrings 626
CompareSymbol 627
ConcatFile 627
CopySymbol 627
CreatePartDatabase 627
EndNode 627
ExceptionsFor 627
FindSymbolChar 628
FirstChild 628
FirstChildPin 628
FirstNet 628
FirstNode 628
FirstPart 629
FirstPin 629
FirstPipe 629
general 615
getche 629
GetIndex 629
getnum 629
GetStandardSymbol 630
GetSymbolChar 630
HandleNodeName 630
Initialize 630
IsKeyWord 630
LoadFieldString 631
LoadFirstPin 631
LoadInstance 631
LoadPin 631
MakelnstanceFile 631

functions in netlist format files (continued)

MakeLocalSignal 632
NextAccessType 632
NextChild 632
NextChildPin 632
NextInstance 632
NextKeyWord 633
NextNet 633
NextNode 633
NextPart 633
NextPin 633
NextPipe 633
OrCAD-defined 615
PackString 634
PadSpaces 634
PinCount 634
PostFile 634
PostProcess 634
PreFile 635
PreviousNode 635
print 635
ProcessFieldStrings 635
putch 635 '
puts 636
PutSymbolChar 636
RecordNode 636
RewindInstanceFile 636
SetAccessType 637
SetCharSet 637
SetFirst 637
SetIndexByRef 637
SetNext 638
SetNumberWidth 638
SetPartIndex 638
SetPinMap 638
SetPrevious 639
SetSignal 639
SetSymbol 639
SetToIndex 639
SetTraversal 639
SortByNumber 640
SwitchlsSet 640
SymbolInCharSet 640
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functions in netlist format files (continued)
SymbolLength 640
ToUpper 640
WriteCrlf 640
WriteHeader 641
Writelnteger 641
WriteMap 641
WriteNet 641
WriteNetEnding 641
WriteNetListEnd 641
WriteStdSymbol 642
WriteString 642
WriteSymbol 642

FutureNet netlist format 511

G

GENDRIVE 179
GET command in Draft 16, 73, 95-98
Convert 97
Down 98
Mirror 98
Over 98
Place 97
Rotate 97
Up 98
GET PART command in Edit Library 262,
296
getche function in netlist format files 629
GetIndex function in netlist format files 629
getnum function in netlist format files 629
GetStandardSymbol function in netlist
format files 630
GetSymbolChar function in netlist format
files 630
global power 167
graphic parts see also parts, 272
defining 345-351
introduction 245
limits 263
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grid see also coordinates, GRIDARRAY
' dots
displaying in Draft 154
displaying in Edit Library 319
distance between 154, 319
jumping in Edit Library 298
references, ANSI 20
references, setting in Draft 154
staying on grid in Draft 154
unit lengths in Edit Library 331
unit size 337
unit size in Edit Library 334
GRIDARRAY
part definition 332
parts 337

H

HandleNodeName function in netlist
format files 630
HARDCOPY command in Draft 99-101
Destination 100
File Mode 101
Make Hardcopy 101
Width of Paper 101
HARDCOPY.PRN 667
HDUMP netlist format 564
header in .INF and .LNF files 573
helpful files, viewing 179
HEX files 670
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HFORM see also Create Hierarchical
Netlist, 204, 601
command line controls 468
configuring Create Hierarchical Netlist
223
Create Hierarchical Netlist 221
data structures in netlist format files
611
incremental connectivity database 204
output from INET 200
required functions in netlist format files
610
traversal functions in netlist format
files 614
HI plotters 653
hierarchical
designs
changing parts into sheets 87
converting to flat 209
defined 672
guidelines for creating 159
inter-sheet connections 164
leaving subsheets 143
memory allocated to hierarchy
buffer 25
moving between worksheets 143
numbering reference designators
187
pipe link commands 201
plotting sheets with multiple
references 407
power considerations 171-174
printing sheets with multiple
references 417
sheet symbols 80, 131
file structure see design structure
_ netlists see also netlists
creating 221
formatting 204, 554-565
interpreting .INF files 572
viewing buffer status 73
hierarchical netlist formats 602

Hierarchy Options 25
buffer size 25
HiLo netlist format 516
hotpoint :
buses 161
defined 126
HP plotters 652
HP.DRV 657
HPLASER1.DRV 658
HPLASER2.DRYV 658
HPLASER3.DRYV 658
HPLASER4.DRV 658

I

IBUILD
To Digital Simulation 449

IEEE parts see also parts
body outline 355
defining 352-356
introduction 245
pin placement 355
size limits 354

IFORM see also Create Netlist, 204,601
configuring Create Netlist 209, 217-219
data structures in netlist format files

611
intermediate netlist structure 204
output from ILINK 202, 204
overriding incremental processing 218
required functions in netlist format files
610
IGES format, converting from plot file 403-
- 405
IGS files 664, 670
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ILINK see also Create Netlist, To Layout,
202
checking for single-node nets 216
command line controls 470
configuring Create Netlist 209, 216
INS files 202, 203
netlists for PC Board Layout Tools 202
output from INET 200
overriding incremental processing 216
PIP files 202, 203
RES files 202, 203
IMPORT command in Edit Library 297
include file format for Create Bill of
Materials 426
incremental annotation
configuration option 188
defined 188
incremental connectivity database see also
connectivity database, netlists
contents 568
defined 198, 672
files comprising 200
INF format 567
incremental design 197-199
incremental netlist process, defined 197
incremental netlisting, defined 672
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INET see also Create Netlist
~ assigning net names to unconnected
pins 212
checking electrical rules 212
command line controls 472
comparing time stamp 200
configuring Create Hierarchical Netlist
223 :
configuring Create Netlist 209, 211
Create Hierarchical Netlist 221
- creates .INF and .INX files 568
creating only reports 214
incremental nature 205
INF file defined 200
INF files 200
introduction 200-201
INX files 200, 201
netlists for simulation 200
overriding incremental netlisting 213
reporting off-grid parts 212
speeding processing 213
to HFORM 200
to ILINK 200
INF files 568, 664, 670
defined 200
- differences from .LNF files 600
extension 200
sample 598
INF format specification 572
initial macro
configuring 24
defined 672
Initialize function in netlist format files 630
input pins see also pins
defined 311
INQUIRE command in Draft 102
viewing error messages 388
INS files 202, 203, 613, 664,670
data functions in netlist format files 613
extension 202
instance file see INS files
instance statements in .INF and .LNF files
576
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integer_constant type definition in netlist
format files 624
Intel ADF netlist format 518
header information 518
including equations in the netlist 519
Intergraph netlist format 521
intermediate netlist structure see also
connectivity database, netlists
defined 202, 673
INX files 568, 664, 670
defined 201
extension 200
using 205
IsKeyWord function in netlist format files
630

J
JED files 670
joined statements in .INF and .LNF files 581
JUMP command
- Draft 103-105
Reference 103
X-Location 104
Y-Location 105
Edit Library 298
X-Location 298
Y-Location 299
junctions
checking for overlapping or duplicate
objects 193
placing in Draft 123

K

K, defined 673
Key Fields 37-50, see also Configure
Schematic Design Tools
Annotate Part Value Combine 40
Annotate Schematic 38, 184
Create Bill of Materials 38, 423
Include File Combine 47
Part Value Combine 47
Create Netlist 38
Extract PLD 38
PLD Part Combine 48
PLD Type Combine 48
key field, defined 673
Netlist
Module Value Combine 46
Part Value Combine 46
netlist formats 481
Update Field Contents 38 _
Combine for Fields 1 through 8 43
Combine for Value 43
keyboard commands xxxi, 5
KeyWord symbol in netlist format files 618
keywords in Symbol Description Language
358, 360

L

labels

checking for overlapping or duplicate
objects 193

configuring character height 34
connecting signals without wires 159
editing in Draft 77
placing in Draft 125
reporting connected 212

LastFile symbol in netlist format files 631
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layout
directives 140
objects
editing in Draft 92
INQUIRE command in Draft 102
layout directive format 140
placing in Draft 140
LIB files 240, 664, 670
LIBARCH see also Archive Library
command line controls 472
LIBEDIT see also Edit Library
command line controls 473
LIBLIST see aiso List Library
command line controls 473
librarians 237-384
defined 673
introduction xxvii
libraries 12
Active library size 18
adding parts 294, 297
block parts 244
browsing through parts 302
changing order 15
compiled library file, defined 240
compiling 381
CONDITIONS screen in Edit Library
292
configured 12-15, 16
configuring libraries to load 240
contents 239
creating 381
creating with a text editor 327
custom 13, 381
creating 241-247
creating with Compile Library 381
creating with string files 256, 257
defined 673
deleting parts 303
design-specific 253
editing 323
file extensions 240
graphic parts 245
IEEE parts 245
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libraries (continued)
inserting a library 14
introduction to 239
Library Options
Active library size 18
Available Libraries 14
Configured Libraries 12, 14-15, 16
inserting a library 14
Library Prefix 13
Name Table Location 15-17
removing a library 14
Symbolic Data Location 15-17
library source file defined 240
listing parts 241, 249, 251, 301
listing parts in Draft 106
loading order 12
objects 292
on-line 73
order searched 241
part names, duplicate 13
parts see parts
parts found in each library 179
removing a library 14
saving 300, 313
saving memory 253
sheetpath designator 247
size limits 264
status of active library in Edit Library 73
status of current library 292
system memory 240
viewing parts in Draft 107
writing to files 314
LIBRARY command
Draft 106-107
Browse 16, 107
Directory 106
Edit Library 300
Browse 302
Delete Part 303
List Directory 301
Prefix 304
Update Current 262, 300
library files see libraries
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Library Options see also libraries
Available Libraries 14
Configured Libraries 14
Library Prefix 13
library source file see also libraries
SRC extension 240
creating 327
creating and modifying 240
Decompile Library 323
defined 240
editing 242 '
LibraryNameString symbol in netlist format
files 618
lines see dashed lines, wires
link statements in .INF and .LNF files 574
linked connectivity database see also
connectivity database, netlists
contents 569
defined 198, 673
INF format 567
listbox 5
List Library 249-252
execution 249
Local Configuration 250
File Options 251
Processing Options 252
sample report 250
string files 252
use 241
LNF files 202, 203, 664, 670
differences from .INF files 600
‘sub-parts 600 ‘
LoadFieldString function in netlist format
files 631
LoadFirstPin function in netlist format files
631
loading order, libraries 12
LoadInstance function in netlist format files
631
LoadPin function in netlist format files 631
Local Configuration
Compile Simulation Specification 451
local configuration, defined 673

LocalSignal symbol in netlist format files
618

LOG files 670

LookupNameString symbol in netlist
format files 619

LSTfiles670

M

M2EDIT 177,179
Edit File 177
View Reference 179
MAC files 665,670
MACRO command
Draft 108-119
Capture 109-112
Delete 112
Initialize 112
List 112
Read 112
Write 113
Edit Library 306
Initial Macro 306
macros
<Ctrl><Break> 111
about 108
comments 116
configuring for macros 113
defined 108, 673
deleting 112
Draft
buffer 72,73,113
calling 113
creating 109-119
debugging 111
initial 112
nesting 111
pause 111
syntax 114
text files 114
using three-button mouse 117
valid macro keys 109
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macros (continued)
Edit Library 306 -
buffer 292
initial 306
efficient 119
enabling prompts 151
initial 24
interrupting macros 111
listing 112
loading 112
loading automatically 24
macro buffer 23
Macro Options 23-24
using 113
main menu commands xxxii
MakeInstanceFile function in netlist format
files 631
MakeLocalSignal function in netlist format
files 632
MAP files 665, 670
match string 230, see also Update Field
Contents
mB, defined 391, 673
megabyte, defined 673
memory see system memory
Mentor netlist format 522
ml, defined 391
mO, defined 391
module port statements 575
in .INF and .LNF files 582
module ports
as connection between worksheets 175-
176
checking connections 213, 395
checking for overlapping objects 193
configuring character height 34
connecting to buses 165
connecting worksheets 164
defined 673
editing in Draft 78
‘placing in Draft 127
reporting unconnected 395
unconnected, reporting 212
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ModuleName symbol in netlist format files
619 :

mouse
setting left button in Draft 150
three-button and macros 117

moving see mouse, keyboard commands,
JUMP command

mU, defined 391

MultiWire netlist format 524

N

NAME command in Edit Library 307-308
Add 308
Delete 308
Edit 308
Prefix 308
name table
configuring location 15-17
Draft 73
NC, defined 391
NET files 665, 670
net, defined 673
net-oriented data structure in netlist format
files 612
NetCode symbol in netlist format files 619
netlist format files see netlists
netlists
compiler
INET 200
compiling
compiling several times 205
creating 197-205
defined 674
flat
creating 207-219
multiple sheets 200
one-sheet 200
sheetpath parts 212
uses for 207
flat formats 481-552
for PC boards 207, 210
for simulation 207, 210
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netlists (continued)
format files

creating custom 601, 644
required functions 610

formats 479-565

Algorex 487

Allegro 489

AlteraADF 490

AppliconBRAVO 494

AppliconLEAP 495

Cadnetix 496

Calay 498, 500

Case 501

CBDS 503

ComputerVision 504

creating custom 601-644

customer-contributed formats 602

DUMP 505

EDIF 506

EDIF hierarchical 558

EEDesigner 510

file extensions 480

flat 481-552, 602

FutureNet 511

HDUMP 564

hierarchical 554-565, 602

HiLo 516

IntelADF 518

Intergraph 521

introduction 479

Key Fields 481

Mentor 522

MultiWire 524

OrCAD Digital Simulation Tools
Model 529

OrCAD Programmable Logic
Design Tools 527

OrCAD-supplied 602

OrCAD/PCB Il 525

PADS ASCII 531, 533

part and net orientations 602

PCAD 534

PCADnlt 536

netlists (céntin ued)

PDUMP 538
RacalRedac 539
Scicards 541
selecting 218
SPICE 543
SPICE hierarchical 564
Tango 547 ‘
Telesis 549 .
types of format files 479
Vectron 550
WireList 552
formatting 204
hierarchical
complex 200
creating 221
formats 554-565
formatting 204
simple 200
incremental design 197-199
incremental netlist process
defined 197
HFORM 198
IFORM 198
ILINK 198
INET 198
time stamp 198
intermediate netlist structure 203
defined 202
linking 202

overriding incremental processing 213

selecting formats 218
speeding processing 213
SPICE format 203

files 619

619

files 632

632

NetNameString symbol in netlist format
NetNumber symbol in netlist format files

NetType symbol in netlist format files 620
NextAccessType function in netlist format

NextChild function in netlist format files
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NextChildPin function in netlist format files
632

NextInstance function in netlist format files
632

NextKeyWord function in netlist format
files 633

NextNet function in netlist format files 633

NextNode function in netlist format files
633

NextPart function in netlist format files 633

NextPin function in netlist format files 633

NextPipe function in netlist format files 633

no-connect objects
defined 139
placing in Draft 139

notation conventions xxxii

notes xxxii

number in .INF and .LNF files defined 571

numeric constants in Symbol Description
Language 358, 360

o

objects
in libraries 292
overlapping or duplicate, checking for
193
placing in Draft 120
off-grid parts
preventing 154
reporting 196, 212, 395
on-line library in Draft 73
open collector see also pins.ii.pins:open
collector
defined 312
open emitter see also pins
defined 312
OrCAD Digital Simulation Tools Model
netlist format 529
OrCAD Programmable Logic Design Tools
netlist format 527
OrCAD-supplied netlist formats 602
OrCAD/PCB II netlist format 525
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ORCADESP.DAT file 667

order of libraries 12

Organization symbol in netlist format files
620

orienting parts see parts

ORIGIN command in Edit Library 309

origin on plotted schematics 35

orthogonal wires and buses 65
drawing 151

orthogonal, defined 65

output pins see also pins -
defined 311

P

package, defined 674

PackString function in netlist format files
634 .

PADS ASCII netlist format 531, 533

PadSpaces function in netlist format files
634

pan, defined 674

parallel port 11

parameter in .INF and .LNF files defined
571

parent, defined 674

parity 11 :

part data structure in netlist format files 611

part definition 331-333
components of 331
construction 331
sheetpath parts 331
types of 331

Part Fields 37
abbreviations in key fields 39
changing visibility globally 226
Configure Schematic Design Tools 29
configuring character height 34
defined 674
editing and moving 86
tips 45

part instance statements in .INF and .LNF
files 576
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" part name string 352
part reference see reference designator
Part Reference, character height 33
Part Value field 37
part values
abbreviation in key fields 39
changing visibility globally 226
configuring character height 34
editing and moving 85
part-oriented data structure in netlist
format files 613
PartIndex symbol in netlist format files 620
PARTLIST see also Create Bill of Materials
command line controls 475
PartName symbol in netlist format files 620
parts
adding pins 310
bitmap 260
block 272
body
block parts 244
graphic parts 245
IEEE parts 245
body outline display 319
body types 244, 260
changing kind of part 276
checking for duplicate reference
designators 400
checking for overlapping or duplicate
objects 193
checking for type mismatches 401
checking for unused parts 400
components 244
constraints 272
convert defined 274
convert, defining 274
converted forms 97
creating 262
creating a bill of materials 421428
cross reference listing 397
defined 674
defining pins 311
deleting pins 310

parts (continued)
displaying convert form 88
drawing block parts 276
drawing graphic parts 277-284
drawing IEEE parts 285-290
duplicate names 13
editing 83, 262
editing prefix definitions 304
graphic 272
size limits 327
guidelines for creating 275
IEEE 261, 272,273, 274, 337
defining 352-356
IEEE, defining 274
limits 263
limits on complexity 263
locating 106, 107
moving pins 312
names 247
naming 307
naming pins 310
numbering pins 310
object for unconnected pins 139
part fields, changing visibility globally
226
part name string 334
part values, changing visibility globally
226
parts per package, swapping in Draft 89
pin names 247
pin number
alphanumeric 246
pin numbers 246
pin shapes 246
pin types 246
- pin-grid array 342
pins see pins
placing on grid 115
power objects 167, 169
preventing off-grid 154
reference designators 247, 316
reference designators, changing
visibility globally 226
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parts (continued)
reporting connected 212
~ reporting coordinates 400
reporting off-grid 212
reporting off-grid parts 196,395
rotating and mirroring in Draft 88
screen representation 275
sheetpath 247
sheetpath parts 335
showing pin numbers in Draft 152
sizing bodies 275, 276
specifying pin shapes 312
status of the current part 293
suffixes 296
types 272
updating reference designators 183
vector 260
parts per package 334
checking for unused parts 400
choosing 274
specifying zero 340
updating reference designators 184
part_symbol type definition in netlist
format files 624
passive pins see also pins
defined 311
PC Board Layout Tools 140, 159
creating linked connectivity databases
199
creating netlists for 210
linked connectivity database 203
LNF files 202
output from ILINK 202
producing linked connectivity database
216
PCAD netlist format 534
PCADnIt netlist format 536
PCB II netlist format 525
PCB, defined 674
PDUMP netlist format 538
Pen speed, configuring 28
Pen width, configuring 28
pin-grid array parts 274, see also parts
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" PIN command in Edit Library 310

Add 310
Delete 310
Move 312
Name 310
Pin-Number 310
Shape 312
Type 311
pin definition 332, see also pins-333, 338
Pin Name, character height 33
Pin Number, character height 33
pin statements in .INF and .LNF files 582
pin stimulus statements in .INF and .LNF .
files 593
pin trace statements in .inf and .Inf files 585,
587
pin vector statements in .INF and .LNF files
590
Pin-to-Pin distance 33
PinCount function in netlist format files 634
PinIndex symbol in netlist format files 620
PinNameString symbol in netlist format
files 621
PinNumberString symbol in netlist format
files 621
pins see also pin definition
bidirectional 311
displaying pins 340
input 311
names 247
numbers 246
alphanumeric 246
object for unconnected 139
open emitter 312
output 311
passive 311
pin definitions 338
pin-grid array 342
power 167, 311
power objects 169
power pin visibility 319
reporting unconnected 395
shapes 246
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pins (continued)
showing pin numbers in Draft 152
three-state 311
types 246
unconnected, reporting 212
PinType symbol in netlist format files 621
PIP files 202, 203, 614, 665,.670
extension 202
pipe commands
in INF files 200
using in flat designs 201
pipe file see PIP files
pipe file functions 614
pipe link commands see pipe commands,
PIP files
pipe statements in .INF and .LNF files 53
PipeLine symbol in netlist format files 621
PLA files 670
PLACE command in Draft 120-142
Bus 122
Dashed Line 134
Entry (bus) 124
Junction 123
Label 125
Layout 140
Module Port 127-128
No-Connect 139
Power 129-130
Sheet 131-132
Stimulus 137-138
Text 133
Trace 135
Vector 136
Wire 120
PLD files 670

Plot Schematic 407-416
Execution 407
Local Configuration 410
File Options 410
Processing Options 413
Plot X and Y Offset 35
plotting to a file 412
plotting to a printer 411
sample output 409
scaling output 413-415
setting offsets 415
suppressing title block, border, and text
408
PLOTALL see also Plot Schematic
command line controls 476
plotter drivers 10
plotter pens, configuring 26
plotter, defined 407
plotters see printing and plotting
PLT files 665, 670
pointer, defined 674
PostFile function in netlist format files 634
PostProcess function in netlist format files
634
PostScript plotter drivers 659
power
connecting 167
isolating 170-174
objects 167
connecting 167, 169
defined 167
editing in Draft 79
global objects 167
names 169
placing in Draft 129
supplies, creating different 168-169
power pins see also pins
configuring visibility 319
defined 311
Power Text, character height 34
PreFile function in netlist format files 635
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prefix definition see also parts
construction 329
Symbol Description Language 361
PreviousNode function in netlist format
files 635 .
print function in netlist format files 635
Print Schematic 417-420
execution 417
Local Configuration 419
File Options 419
Processing Options 420
printing to a file 420
sample output 418
suppressing pin numbers 420
PRINTALL see also Print Schematic
command line controls 477
Printed Circuit Board Layout Tools xxv
printer, defined 407
printing and plotting 11, see also
HARDCOPY command
common sheet dimensions 32
configuring plotter pens 26
creating an IGES file 403-405
Plot Schematic 407-416
Plotter drivers 10
plotters 11
moving origin 35
plotting 645-660
cabling 646
Calcomp plotters 654
HI plotters 653
hints 651
HP driver 657
HP Laser]et driver 658
HP plotters 652
MODE command 649
PC/AT cabling 647
PC/XT cabling 646
PC/XT cabling for IOline plotters
647
plotting
DXEF driver for AutoCAD 658
problems 648
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printing and plotting (continued)
plotting to a file 412
plotting to a printer 411, 650
Print Schematic 417-420
printer drivers 9
Printer /Plotter Output Options 11
printers 11 '
printing grid references and pin
numbers 420
printing to a file 420
scaling output 413
setting offsets 415
suppressing title block, border, and text
408
PRN files 665, 670
ProcessFieldStrings function in netlist
format files 635
processors 181-236
defined 674
introduction xxvii
Programmable Logic Design Tools xxv, 433
netlist format 527
Programmable Logic Device Tools
To PLD
EXTRACT 434
work screen 435
programmable logic device, defined 674
prompt, defined 674
PSCRIPT.DRV 659
putch function in netlist format files 635
puts function in netlist format files 636
PutSymbolChar function in netlist format
files 636
PWORD.DRV 660
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Q

quiet mode, defined 675
QUIT command
Draft 143-146
Abandon Edits 145
Enter Sheet 143
Initialize 144
Leave Sheet 143
Run User Commands 146
Suspend to System 145
Update File 144
Write to File 144
Edit Library 313-315
. Abandon Edits 315
Initialize 314
Suspend to System 314
Update File 262, 313
Write to File 262, 314
quotation marks xxxii
quoted token in .INF and .LNF files defined
570

R

RacalRedac netlist format 539
radio button, defined 675
raster commands in printing 407
READ ME files, viewing 179
RecordNode function in netlist format files
636
REFERENCE command in Edit Library 316
reference designators 247, 334, 336
changing visibility globally 226
checking for duplicates 400
editing and moving 83
location of 336
modifying 189
updating automatically 183
Reference field 37, see also Key Fields
abbreviation for reference in key fields
39
reference files 667

viewing 179

ReferenceString symbol in netlist format
files 621

REPEAT command in Draft 147

reporters 385-431
defined 675
introduction xxvii

RES files 202, 203, 665, 670
extension 202

resolved file see RES files

Revision symbol in netlist format files 621

RewindInstanceFile function in netlist
format files 636

root directory, defined 675

root sheet, defined 675

Rotate command in Draft 88

Run User Commands command in Draft
146

S
sB, defined 391
SCH files 665, 670
Schematic Design Tools xxv
schematic structure see design structure
schematics see also Draft, Draft
commands, worksheets
defined 675
Scicards netlist format 541
screen colors in Draft, configuring 26
scroll buttons 5
defined 675
SDL see Symbol Description Language
SDT.BCF file 667
SDT.CFG file 667
Select Field View 37, 225-227
execution 225
Local Configuration 225
File Options 226
Processing Options 226
Part Fields 226
serial port 11
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SET command
Draft 148-156
Auto Pan 149
Backup File 149
Drag Buses 150
Error Bell 150
Grid Parameters 154
Left Button 150
Macro Prompts 151
Orthogonal 151
Repeat Parameters 155
Show Pin Numbers 152
Title Block 152
Visible Lettering 156
Worksheet Size 153
X,Y Display 153
Edit Library 317
Auto Pan 317
Backup File 317
Error Bell 318
Left Button 318
Macro Prompts 318
Power Pins Visible 319
Show Body 275
Show Body Outline 287, 319
Visible Grid Dots 319
set parameter stimulus statements in .INF
and .LNF files 592
SetAccessType function in netlist format
files 637
SetCharSet function in netlist format files
637
SetFirst function in netlist format files 637
SetIndexByRef function in netlist format
files 637
SetNext function in netlist format files 638
SetNumberWidth function in netlist format
files 638 ,
SetPartIndex function in netlist format files
638
SetPinMap function in netlist format files
638
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SetPrevious function in netlist format ﬁles

639
SetSignal function in netlist format files 639
SetSymbol function in netlist format files
639
SetTolndex function in netlist format files
639
SetTraversal function in netlist format files
639 '
sheet net statements in .INF and .LNF files
585
sheet net trace statements in .inf and .Inf
files 585, 588
sheet nets
adding to sheet symbol 131
configuring character height 34
defined 675
deleting 131
editing 132
sheet part names
editing and moving 87
sheet parts
defined 675
sheet symbols
adding sheet nets 131
changing filename 132
changing size 132
deleting sheet nets 131
Draft
adding nets 80
changing size 82
deleting nets 80
naming nets 81
editing filenames 81
editing in Draft 80
editing in Draft nets 81
editing sheet nets 132
naming 132
placing in Draft 131
viewing represented worksheet 143
SheetNumber symbol in netlist format files
622
sheetpath designator 247
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sheetpath parts
Archive Parts in Schematic 257
creating netlists 212
defined 675
part definitions 331
referencing 335
sheets see also worksheet
configuring border width 35
configuring character height of name
34
configuring size 22
defined 675
size
American 30
built-in 31
International Standards
Organization 30
units of measure 31
SheetSize symbol in netlist format files 622
shelling to system see system
short-cuts
aligning wires and buses 65
changing visibility of part information
globally 226
checking for unconnected nodes 216
cutting wires 115
debugging flat netlists 214
efficient macros 119
placing multiple objects 147
placing parts on grid 115
repeating commands in Draft 62
repeating commands in Edit Library
271
using macros 108-119
Show Design Structure 429-431
execution 429
Local Configuration 430
sample output 429
sl, defined 391
signal statements in .INF and .LNF files
576,581,584, 587
signal stimulus statements in .INF and
.LNF files 593

signal vector statements in .INF and .LNF
files 590

SignalNameString symbol in netlist format
files 622

signals
connecting buses to module ports 165
connecting with buses 162
connecting with labels 125, 159
connecting with module ports 127
connecting with sheet symbols 131
global objects 167
splitting multiple signals off buses 166

SignalType symbol in netlist format files 622

SIMPLE see also Complex to Simple,
Design Management Tools
command line controls 478

simple hierarchy, defined 675

simulation
creating connectivity databases 199

single-node nets, checking for 216

sO, defined 391

SortByNumber function in netlist format
files 640

spacebar xxxi

Spacing Ratio 35

SPICE hierarchical netlist format 564

SPICE netlist format 203, 543
node names 544

SRC files 240, 666, 670

standard_symbol type definition in netlist
format files 625

statement in .INF and .LNF files defined
571

stimulus objects
editing in Draft 92
INQUIRE command in Draft 102
placing in Draft 137

stimulus statements in .INF and .LNF files
592

STM files 666, 670

stop bits 11
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string files
created by List Library 252
creating with Archive Parts in
Schematic 256, 257
defined 257
source for Archive Parts in Schematic
256
string in .INF and .LNF files defined 570
string_constant type definition in netlist
format files 625
sU, defined 391
sub-part code in .INF and .LNF files
defined 571
sub-parts
defined 676
in .LNF files 600
subsheets
exiting 143
viewing 143 .
switches see command line controls
switches for netlist format files 616
SwitchIsSet function in netlist format files
640
Symbol Description Language
character strings 358, 360
comments in 364 ‘
creating a library source file with
Archive Parts in Schematic 256
defining bitmaps in 373-375
maximum size 374
defining converts in 378-379
defining parts in 363-366
defining pins in 367-372
defining vectors in 376-377
keywords 358, 360
numeric constants 358, 360
prefix definition 361
specification 357-379
symbol size 332, see also parts
symbol table in Draft 73
symbol type definition in netlist format files
625
Symbolic Data Location 15-17
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SymbolInCharSet function in netlist format
files 640

SymbolLength function in netlist format
files 640

symbols in netlist format files
AddressLinel-AddressLine4 617
DateString 617
DocumentNumber 617
ExitType 617
FieldString1-FieldString8 618
FileName 618
KeyWord 618
LastFile 631
LibraryNameString 618
LocalSignal 618
LookupNameString 619
ModuleName 619
NetCode 619
NetNameString 619
NetNumber 619
NetType 620
Organization 620
PartIndex 620
PartName 620
PinIndex 620
PinNameString 621
PinNumberString 621
PinType 621

" PipeLine 621

ReferenceString 621
Revision 621
SheetNumber 622
SheetSize 622
SignalNameString 622
SignalType 622
TimeStamp 622
TitleString 622
TotalSheets 622
TypeCode 623

syntax diagrams
how to read 357-359

syntax, defined 676
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system

clock, importance when creating
netlists 201

EMS 16
advantages and disadvantages in

Draft 73

configuring 17
Draft 72

memory
available in Edit Library 291, 292
hierarchy buffer 25
saving 253
status in Draft 72

running system commands from Draft
146

suspending to from Draft 145

suspending to from Edit Library 314

T

TAG command
Draft 157
Edit Library 320
tag, defined 676
Tango netlist format 547
TDF files 670
Telesis netlist format 549
Template Table 30-36
text
configuring spacing ratio for Draft 35
displaying in Draft 156
editing before placing in Draft 133
placing in Draft 133
rotating in Draft 133
sizing in Draft 133
View Reference 179
text editor
creating custom libraries 242
Edit File 177
text export, defined 676
text import, defined 676
three-state pins see also pins
defined 311

time stamp
defined 622
importance in incremental netlist

process 198

TimeStamp symbol in netlist format files
622

title block statements in .INF and .LNF
files 573

title blocks
ANSI 19
configuring character height 34
creating custom 152
displaying standard on worksheets 152
editing ANSI 91
editing in Draft 90
OrCAD 19
suppressing during printing and

plotting 408

suppressing lines 27
suppressing lines and text 28
suppressing text 27

types 19
using pre-printed paper 28

"TitleString symbol in netlist format files 622

To Digital Simulation 449
IBUILD 449
Local Configuration 447
To Layout 453
Execute 454
Local Configuration 454
To Main 457
To PLD 433-444
Execution 434
EXTRACT 434, 437
Local Configuration 435
token in .INF and .LNF files defined 570
tool set xxv
defined 676
tool, defined 676
TotalSheets symbol in netlist format files
622
ToUpper function in netlist format files 640
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trace objects
editing in Draft 92, 135
INQUIRE command in Draft 102
placing in Draft 135
trace statements in .inf and .Inf files 587
transfers 432-457
defined 676
introduction xxvii
To Digital Simulation 449
To Layout 453
To Main 457
traversal functions in netlist format files 614
traversal_constant type definition in netlist
format files 625
TRC files 666, 670
TREELIST see also Show Design Structure
command line controls 478
troubleshooting schematics 505, 538, 563
TTL, defined 676 i
tutorial files 668
TVD files 670
TVO files 670
TVS files 670 .
TWG files 666, 670
type definitions in netlist format files
access_constant 623
file_index 623
format_constant 623
integer_constant 624
part_symbol 624
standard_symbol 625
string_constant 625
symbol 625
traversal_constant 625
user_constant 625
variable 625
type, defined xxxi
TypeCode symbol in netlist format files 623
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U

unconditional annotation
configuration option 188
defined 188
units of measure on sheets 31
Update Field Contents 229-236
creating update reports 235
execution 233
Key Fields 38
Combine for Fields 1 through 8 43
Combine for Value 43
Local Configuration 234, 236
File Options 235
Processing Options 235
Part Fields 235
update file 230, 235
update file strings, length 231
update files 668
update file see also Update Field Contents
configuring 235 '
creating 230
errors 232
update string 231, see also Update Field
Contents
upload, defined 676
user buttons xxviii
defined 676
introuction xxviii
User commands in Draft 146
user_constant type definition in netlist
format files 625
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A\

variable type definition in netlist format
files 625
VCC see power objects
VDD see power objects
VEC files 670
vector commands in plotting 407
vector definition
creating 346, 353
defined 333, 346
graphic symbols 345
screen representation 275
vector objects
editing in Draft 92
INQUIRE command in Draft 102
placing in Draft 136
vector statements in .INF and .LNF files 590
vector, defined 260, 676
Vectron netlist format 550
View Reference 179
execution 179
M2EDIT 179

\4

Was/Is file 669, see also Back Annotate
defined 189
format 189

white space in .INF and .LNF files defined
570

wildcard, defined 676

WireList netlist format 552

wires
checking for overlapping or duplicate

objects 193

connecting signals without wires 159
drawing orthogonal 151
labels 159
macro for cutting 115
placing in Draft 120
reporting unconnected 212, 395
short-cut for aligning 65

Worksheet Options 19-22

Worksheet Prefix 21
worksheets see also Draft
back annotating reference designators
189 :
checking for overlapping or duplicate
objects 193
cleaning up large worksheets 193
configuring default extension 22
configuring worksheet prefix 21
connecting signals without wires 159
connections between sheets 164
default document number 22
default organization
name.ii.Organization name 22
default revision number 22
default size 22
default title 22
defined 677
global power 167
inter-sheet connections 164
maximum dimensions 30
setting size 153
size 31-33
ANSI 31’
ISO 31
OrCAD default, inches 33
OrCAD default, millimeters 33
scale factors for Plot Schematic 414
suppressing border during printing and
plotting 408
suppressing borders during printing
and plotting 408
tagged locations 157
updating reference designators 184
WriteCrLf function in netlist format files
640
WriteHeader function in netlist format files
641
WriteInteger function in netlist format files
. 641
WriteMap function in netlist format files
641
WriteNet function in netlist format files 641
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WriteNetEnding function in netlist format
files 641

WiriteNetListEnd function in netlist format
files 641

WriteStdSymbol function in netlist format
files 642

WriteString function in netlist format files
642

. WriteSymbol function in netlist format files

642

X

X and Y Border Width 35
XREF files 666, 670

Z

ZOOM command
Draft 158
Center 158
In 158
Out 158
Select 158
Edit Library 321
Center 321
In 321
Out 321
Select 321
zoom, defined 677
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