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IEEE Standard for an

Advanced Library Format (ALF)
describing Integrated Circuit (IC)
technology, cells, and blocks

1. Introduction

** Add alead-in OR changethis to parallel an |EEE intro section**

1.1 Motivation

Designing digital integrated circuits has become an increasingly complex process. More functions get integrated
into a single chip, yet the cycle time of electronic products and technol ogies has become considerably shorter. 1t
would be impossible to successfully design a chip of today’s complexity within the time-to-market constraints
without extensive use of EDA tools, which have become an integral part of the complex design flow. The effi-
ciency of the tools and the reliability of the results for simulation, synthesis, timing and power analysis, layout
and extraction rely significantly on the quality of available information about the cells in the technology library.

New challenges in the design flow, especially signal integrity, arise as the traditional tools and design flows hit
their limits of capability in processing complex designs. Asaresult, new tools emerge, and libraries are needed in
order to make them work properly. Library creation (generation) itself has become a very complex process and
the choice or regjection of a particular application (tool) is often constrained or dictated by the availability of a
library for that application. The library constraint can prevent designers from choosing an application program
that is best suited for meeting specific design challenges. Similar considerations can inhibit the devel opment and
productization of such an application program atogether. As a result, competitiveness and innovation of the
whole electronic industry can stagnate.

In order to remove these constraints, an industry-wide standard for library formats, the Advanced Library Format
(ALF), is proposed. It enables the EDA industry to develop innovative products and ASIC designers to choose
the best product without library format constraints. Since ASIC vendors have to support a multitude of libraries
according to the preferences of their customers, a common standard library is expected to significantly reduce the
library devel opment cycle and facilitate the deployment of new technol ogies sooner.
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1.2 Goals
The basic goals of the proposed library standard are

— simplicity - library creation process needs to be easy to understand and not become a cumbersome pro-
cess only known by afew experts.

— generality - tools of any level of sophistication need to be able to retrieve necessary information from the
library.

— expandability - this needs to be done for early adoption and future enhancement possibilities.

— flexibility - the choice of keeping information in one library or in separate libraries needs to be in the hand
of the user not the standard.

— fficiency - the complexity of the design information requires the process of retrieving information from
the library does not become a bottleneck. The right trade-off between compactness and verbosity needs
to be established.

— ease of implementation - backward compatibility with existing libraries shall be provided and translation
to the new library needs to be an easy task.

— conciseness - unambiguous description and accuracy of contents shall be detailed.

— acceptance - there needs to be a preference for the new standard library over existing libraries.

1.3 Target applications

The fundamental purpose of ALF is to serve as the primary database for all third-party applications of ASIC
cells. In other words, it is an elaborate and formalized version of the databook.

In the early days, databooks provided all the information a designer needed for choosing a cell in a particular
application: Logic symboals, schematics, and a truth table provided the functional specification for simple cells.
For more complex blocks, the name of the cell (e.g., asynchronous ROM, synchronous 2-port RAM, or 4-bit syn-
chronous up-down counters) and timing diagrams conveyed the functional information. The performance charac-
teristics of each cell were provided by the loading characteristics, delay and timing constraints, and some
information about DC and AC power consumption. The designers chose the cell type according to the functional-
ity, estimated the performance of the design, and eventually re-implemented it in an optimized way as necessary
to meet performance constraints.

Design automation enabled tremendous progress in efficiency, productivity, and the ability to deal with complex-
ity, yet it did not change the fundamental requirements for ASIC design. Therefore, ALF needs to provide mod-
els with functional information and performance information, primarily including timing and power. Signal
integrity characteristics, such as noise margin can also be included under performance category. Such informa-
tionistypicaly found in any databook for analog cells. At deep sub-micron levels, digital cells behave similar to
analog cells as electronic devices bound by physical laws and therefore are not infinitely robust against noise.

Table 1 shows alist of applications used in ASIC design flow and their relationship to ALF.

NOTE — ALF coverslibrary data, whereas design data needs to be provided in other formats.

Table 1—Target applications and models supported by ALF

Application Functional model Per formance model Physical model
Smulation Derived from ALF N/A N/A
Synthesis Supported by ALF Supported by ALF Supported by ALF
Design for test Supported by ALF N/A N/A
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Table 1—Target applications and models supported by ALF (Continued)

Application Functional model Per for mance model Physical model
Design planning Supported by ALF Supported by ALF Supported by ALF
Timing analysis N/A Supported by ALF N/A
Power analysis N/A Supported by ALF N/A
Sgnal integrity N/A Supported by ALF N/A
Layout N/A N/A Supported by ALF

Historically, afunctional model was virtually identical to a simulation model. A functional gate-level model was
used by the proprietary simulator of the ASIC company and it was easy to lump it together with a rudimentary
timing model. Timing analysis was done through dynamic functional simulation. However, with the advanced
level of sophistication of both functional simulation and timing analysis, thisis no longer the case. The capabili-
ties of the functional simulators have evolved far beyond the gate-level and timing analysis has been decoupled
from simulation.

RTL design planning is an emerging application type aiming to produce "virtual prototypes’ of complex for sys-
tem-on-chip (SOC) designs. RTL design planning is thought of as a combination of some or all of RTL floorplan-
ning and global routing, timing budgeting, power estimation, and functional verification, as well as analysis of
signal integrity, EMI, and thermal effects. The library components for RTL design planning range from simple
logic gates to parameterizeable macro-functions, such as memories, logic building blocks, and cores.

From the point of view of library requirements, applications involved in RTL design planning need functional,
performance, and physical data. The functional aspect of design planning includes RTL simulation and formal
verification. The performance aspect coverstiming and power as primary issues, while signal integrity, EMI, and
thermal effects are emerging issues. The physical aspect isfloorplanning. As stated previously, the functional and
performance models of components can be described in ALF.

ALF also coversthe requirements for physical data, including layout. Thisisimportant for the new generation of
tools, where logical design merges with physical design. Also, al design steps involve optimization for timing,
power, signal integrity, i.e. electrical correctness and physical correctness. EDA tools must be knowledgeable
about an increasing number of design aspects. For example, a place and route tool must consider congestion as
well astiming, crosstalk, electromigration, antenna rules etc. Therefore it is alogica step to combine the func-
tional, electrical and physical models needed by such atool in aunified library.

Figure 1 shows how ALF provides information to various design tools.
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Figure 1—ALF and its target applications
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The worldwide accepted standards for hardware description and simulation are VHDL and Verilog. Both lan-
guages have awide scope of describing the design at various levels of abstraction: behavioral, functional, synthe-
sizable RTL, and gate level. There are many ways to describe gate-level functions. The existing simulators are
implemented in such away that some constructs are more efficient for simulation run time than others. Also, how
the simulation model handles timing constraints is a trade-off between efficiency and accuracy. Developing effi-
cient simulation models which are functionally reliable (i.e., pessimistic for detecting timing constraint violation)
isamajor development effort for ASIC companies.

Hence, the use of a particular VHDL or Verilog simulation model as primary source of functional description of
acell isnot very practical. Moreover, the existence of two simulation standards makes it difficult to pick one as a
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reference with respect to the other. The purpose of a generic functional model is to serve as an absolute reference
for all applications that require functional information. Applications such as synthesis, which need functional
information merely for recognizing and choosing cell types, can use the generic functional model directly. For
other applications, such as simulation and test, the generic functional model enables automated simulation model
and test vector generation and verification, which has a tremendous benefit for the ASIC industry.

With progress of technology, the set of physical constraints under which the design functions have increased dra-
matically, along with the cost constraints. Therefore, the requirements for detailed characterization and analysis
of those constraints, especially timing and power in deep submicron design, are now much more sophisticated.
Only a subset of the increasing amount of characterization data appearsin today’s databooks.

ALF provides a generic format for all type of characterization data, without restriction to state-of-the art timing
models. Power models are the most immediate extension and they have been the starter and primary driver for
ALF

Detailed timing and power characterization needs to take into account the mode of operation of the ASIC cell,
which is related to the functionality. ALF introduces the concept of vector-based modeling, which is a generali-
zation and a superset of today’s timing and power modeling approaches. All existing timing and power analysis
applications can retrieve the necessary model information from ALF.

1.4 Conventions

The syntax for description of lexical and syntax rules uses the following conventions.
**Consider using the BNF nomenclature from |EEE 1481**

S definition of a syntax rule
| alternative definition
[item an optional item

[iteml | item2 | ... ] optional itemwith alternatives

{itent optional itemthat can be repeated

{itemlL | iten2 | ... } optional items with alternatives
whi ch can be repeated

item itemin boldface font is taken verbatim

item itemin italic is for explanation purpose only

The syntax for explanation of semantics of expressions uses the following conventions.

=== left side and right side expressions are equival ent
<itenr a placeholder for an itemin regular syntax

1.5 Contents of this standard
The organization of the remainder of this standard is

— Clause 2 (References) provides references to other applicable standards that are assumed or required for
ALF

— Clause 3 (Definitions) defines terms used throughout the different specifications contained in this stan-
dard.

— Clause 4 (Acronyms and abbreviations) defines the acronyms used in this standard.

— Clause 6 (Lexical Rules) specifiesthe lexical rules.

— Clause 5 (Language construction principles) defines the language construction principles.

— Clause 7 (Auxiliary items) defines syntax and semantics of auxiliary items used in this standard.

— Clause 8 (Generic Objects) defines syntax and semantics of generic objectsused in this standard.
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Clause 9 (Library-specific Objects) defines syntax and semantics of library-specific objects used in this

standard.
Clause 10 (Constructs for modeling of digital behavior) defines syntax and semantics of the control

expression language used in this standard
Clause 11 (Constructs for modeling of analog behavior) defines syntax and semantics of arithmetic mod-

els used in this standard.
Clause 12 (Syntax Rule Summary) gives a summary of syntax rules used in this standard.
Annexes. Following Clause 12 are a series of normative and informative annexes.
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2. References

**Fill in applicable references, i.e. standards on which the herein proposed standard depends.

This standard shall be used in conjunction with the following publication. When the following standard is super-
seded by an approved revision, the revision shall apply.

**Thefollowing is only an example. ALF does not depend on C.

| SO/l EC 9899:1990, Programming Languages—C.1

[1SO 8859-1 : 1987(E)] ASCII character set

liso publications are available from the 1SO Central Secretariat, Case Postale 56, 1 rue de Varembé, CH-1211, Genéve 20, Switzerland/
Suisse (http://www.iso.ch/). IEC publications are available from the Sales Department of the International Electrotechnical Commission,
Case Postale 131, 3, rue de Varembé, CH-1211, Geneve 20, Switzerland/Suisse (http://www.iec.ch/). ISO/IEC publications are also available
in the United States from the Sales Department, American National Standards Institute, 11 West 42nd Street, 13th Floor, New York, NY
10036, USA.

IEEE 1596 Draft 0 Advanced Library Format (ALF) Reference Manual 7



Advanced Library Format (ALF) Reference Manual IEEE 1596 Draft 0



3. Definitions

For the purposes of this standard, the following terms and definitions apply. The IEEE Standard Dictionary of
Electrical and Electronics Terms [B4] should be consulted for terms not defined in this standard.

**Fill in definitions of terms which are used in the herein proposed standard.

3.1 advanced library format: The format of any file that can be parsed according to the syntax and semantics
defined within this standard.

3.2 application, electric design automation (EDA) application: Any software program that uses data repre-
sented in the Advanced Library Format (ALF). Examplesinclude RTL (Register Transfer Level) synthesis toals,
static timing analyzers, etc. See also: advanced library format; register transfer level.

3.3 arc: See: timing arc.

3.4 argument: A data item required for the mathematical evaluation of an artihmetic model. See also: arith-
metic model.

3.5 arithmetic model: A representation of alibrary quantity that can be mathematically evaluated.
36..

3.7 register transfer level: A behavioral representation of a digital electronic design alowing inference of
sequential and combinational logic components.

38...

3.9 timing arc: An abstract representation of a measurement between two points in time during operation of a
library component.

3.10...
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4. Acronyms and abbreviations
This clause lists the acronyms and abbreviations used in this standard.

ALF advanced library format, title of the herein proposed standard

ASIC application specific integrated circuit

AWE asymptotic waveform evaluation

BIST built-in self test

CAE computer-aided engineering [the term electronic design automation (EDA) is preferred]
CAM content-addressable memory

CLF Common Library Format from Avant! Corporation
CPU central processing unit

DCL Delay Calculation Language from |EEE 1481 std

DEF Design Exchange Format from Cadence Design Systems Inc.
DLL delay-locked loop

DPCM  Delay and Power Calculation Module from IEEE 1481 std
DPCS Delay and Power Calculation System from |EEE 1481 std
DSP digital signal processor

EDA electronic design automation

EDIF Electronic Design Interchange Format

HDL hardware description language

IC integrated circuit

1P intellectual property

ILM Interface Logic Model from Synopsys Design Systems Inc.
LEF Library Exchange Format from Cadence Design Systems Inc.
LIB Library Format from Synopsys Inc.

LSSD level-sensitive scan design

MPU micro processor unit

OLA Open Library Architecture from Silicon Integration Initiative Inc.
PDEF Physical Design Exchange Format from | EEE 1481 std
PLL Phase-locked loop

PVT process/voltage/temperature

QTM quick timing model

RAM random access memory

RC resistance times capacitance

RICE rapid interconnect circuit evaluator

ROM read-only memory

RSPF Reduced Standard Parasitic Format

RTL Register Transfer Level

SDF Standard Delay Format from |EEE 1497 std

SLC System Level Constraint format from Synopsys Inc.

SPEF Standard Parasitic Exchange Format from |EEE 1481 std
SPF Standard Parasitic Format

SPICE  Simulation Program with Integrated Circuit Emphasis
STA Static Timing Analysis

STAMP  (STA Model Parameter ?) format from Synopsys Inc.

TCL Tool Command Language (supported by multiple vendors)
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TLF
VCD
VHDL
VHSIC
VITAL
VLS

12

Timing Library Format from Cadence Design Systems Inc.
Value Change Dump format (from |EEE 1364 std ?)
VHSIC Hardware Description Language

very-high-speed integrated circuit

VHDL Initiative Towards ASIC Libraries

very-large-scale integration
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5. Language construction principles

To fill in from ALF 2.0:

3.

L@ o= 11170 o L= RS 15
3.1 SYNLEX CONVENTIONS......ecueiieiiisieseseesteteseeseeseesaeseesessesseesestestessessestessessessensassessssesnssseesessessesssssenseseensens 15
3.7 Relationships bEtWEEN ODJECES........ccviiiiiiie et se e 23
3.9 Reations bEWEEN ODJECES......c.uiciie e et re e r e e rennen 27

39.1 Keywordsfor referencing objects used as annotation...........ccceeueeeeeeeeieneniereseneseeseeseeens 28

3.9.3 Other incremental defiNitioNS..........ocooieiierireire e 29
(YT g Ao 0= 0o o S 31
S o oo U1 = RTRSTRS 31
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6. Lexical Rules

**Table needs update* *

This section discusses the lexical rules.

6.1 Cross-reference of lexical tokens

Table 2 cross-references the lexical tokensused in ALF.

Table 2—Cross-reference of lexical tokens

Lexical token Section Lexical token Section
alphabetic_hit_literal 6.3.4 integer 6.3.3
any_character 6.2.3 nonescaped_identifier 6.3.8
based_litera 6.3.5 non_negative_number 6.3.3
binary_base 6.3.5 nonreserved_character 6.2.3
binary_digit 6.3.5 number 6.3.3
bit_edge literal 6.3.6 numeric_bit_literal 6.3.4
bit_literal 6.3.4 octal_base 6.3.5
block_comment 6.3.2 octal_digit 6.3.5
comment 6.3.2 placeholder_identifier 6.3.8
decimal_base 6.3.5 quoted_string 6.3.7
delimiter 6.3.1 reserved_character 6.2.3
digit 6.2.3 sign 6.3.3
dont_care litera 6.3.4 single_line_comment 6.3.2
edge literal 6.3.6 symbolic_edge literal 6.3.6
escape_character 6.2.3 unsigned 6.3.3
escaped_identifier 6.3.8 whitespace 6.2.2
hex_base 6.3.5 word_edge literal 6.3.6
hex_digit 6.3.5

6.2 Characters

This section defines the use of charactersin ALF.

6.2.1 Character set

Each graphic character corresponds to a unique code of the SO eight-bit coded character set
[ISO 8859-1 : 1987(E)] and is represented (visually) by a graphical symbol.

IEEE 1596 Draft 0
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6.2.2 Whitespace characters

The characters shown in Table 3 shall be considered whitespace characters.

Table 3—List of whitespace characters

Character ASCII code (hex)
space 20
vertical tab 0B
horizontal tab 09
line feed (new line) 0A
carriage return oD
form feed 0C

Comments are also considered white space (see 6.3.2).

A whitespace character shall be ignored except when it separates other lexical tokens or when it appearsin a
quoted string.

6.2.3 Other characters

The ASCII character set shall be divided in four categories: reserved characters, non-reserved characters, escape
character, and whitespace (see 6.2.2), as shown in Syntax 1.

any_character ::=
reserved_character
| nonreserved_character
| escape_character
| whitespace

Syntax 1—ASCII character
6.2.3.1 Reserved character

The reserved characters are symbols that make up punctuation marks and operators, as shown in Syntax 2.

reserved_character ::=
& |F||A,,||7|+|-|*|/|%|?|!|=|<|>|:|(|)|[|]|{|}|@

Syntax 2—Reserved character

6.2.3.2 Non-reserved character

The non-reserved characters shall be used for creating identifiers and numbers, as shown in Syntax 3 —
Syntax 5.
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nonreserved_character ::=
letter | digit| |$|#

Syntax 3—Non-reserved character

letter :: o
AR ISR R
XY |Z

CETEE

W | X
S|IT={J|

y4
[V IW

Syntax 4—L etter

digit ::=
011121314,15/61718]9

Syntax 5—Digit
6.2.3.3 Escape character

The escape character ..., as shown in Syntax 6.

&ec:{wpe_character =

Syntax 6—Escape character

ALF treats uppercase and lowercase characters as the same characters. In other words, ALF is a case-insensitive

language.

Note — The characters $ and # can be reserved in other languages, such as VERILOG. Therefore, if trandation from ALF
into VERILOG is required, these characters shall not be used for items which need to be trandated, e.g., the names of cells
and pins. Other languages can be case-sensitive, such as VERILOG. Therefore, if trandation from ALF into VERILOG is
required, the case of the name used in the declaration of the object, e.g., the name of acdll or apin, shall aways be preserved

as areference. For example, if the name of a cell is declared as MyCel | ,
nycel | . However, it shal always be translated into VERILOG as My Cel | .

6.3 Lexical tokens

reference to the cell can be made as MYCELL or

The ALF source text files shall be a stream of lexical tokens. Each lexical token is either a delimiter, a comment,

anumber, ahit literal, abased literal, an edge literal, a quoted string, or an identifier.

6.3.1 Delimiter

A delimiter is either areserved character or a compound operator. A compound operator is composed of two or

three adjacent reserved characters, as shown in Syntax 7.

|’)I |’)~|’)_

delimiter ::=
reserved character o
|&&|&|IL === >= <=

*’)| S>> &> <& > |>> <<

Syntax 7—Delimiter
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**need to refer to operators rather than enumerating them here, otherwise we may miss some of them**

Each special character in a single character delimiter list shall be a single delimiter, unless this character is used
as a character in a compound operator or as a character in a quoted string.

6.3.2 Comment

ALF has two forms to introduce comments, as shown in Syntax 8.

comment ::=
single_line_comment
| block_comment

Syntax 8—Comment

A single-line comment shall start with the two characters/ / and end with anew line.

A block comment shall start with / * and end with */ . Comments shall not be nested. The single-line comment
token / / shall not have any special meaning in a block comment.

6.3.3 Number

**make subsections for “unsigned” and “integer” and “real”**

Constant numbers can be specified as integer or real, as shown in Syntax 9.

integer ::=

[ sign] unsigned
sign::=

+ -
unsigned ::=

digit { _|digit}
non_negative_number ::=

unsigned [ . unsigned ]

| unsigned [ . unsigned ] E [ sign] unsigned
number ::=

[ sign] non_negative_number

Syntax 9—Integer and real numbers

An integer is adecimal integer constant.
6.3.4 Bit literals

Bit literals can be specified as numeric or alphabetic bit, don't care, or random, as shown in Syntax 10.
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bit_literal ::=
numeric_bit_literal
| alphabetic_bit_literal
| dont_care literal
| random_literal
numeric_bit_literal ::=

alphabetic_bit_literal ::=
X|1Z|LH|UW
IX1z|l1hjujw
dont_care literd ::=
>

ranciom_l iteral =

Syntax 10—Bit literal

A bit literal shall represent asingle bit constant, as shown in Table 4.

Table 4—Single bit constants

Literal Description
0 Valueislogic zero.
1 Valueislogic one.
Xor X Value is unknown.
Lorl Valueislogic zero with weak drive strength.
Horh Valueislogic one with weak drive strength.
Wor w Value is unknown with weak drive strength.
Zorz Value is high-impedance.
Uoru Valueis uninitialized.
? Valueisany of the above, yet stable.
* Value may randomly change.

6.3.5 Based literals

A based literal is a constant expressed in a form that specifies the base explicitly. The base can be specified in
binary, octal, decimal or hexadecimal format, as shown in Syntax 11.

The underscore (_) shal be legal anywhere in the number, except as the first character and this character is
ignored. This feature can be used to break up long numbers for readability purposes. No white space shall be
allowed between base and digit token in a based literal.

When an alphabetic hit literal is used as an octal digit, it shall represent three repeated bits with the same literal.
When an alphabetic bit literal isused as a hex digit, it shall represent four repeated bits with the same literal.
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based_literal ::=
binary_base{ _ | binary_digit}
| octal_base{ __ | octa_digit }
| decimal_base{ __| digit}
| hex_base{ _ | hex_digit}
binary base::=
1 |Ib
binary_digit ::=
bit_literal
octal_base ::=
IO | lo
octal_digit ::=
binary digit|2|3|415|6|7
decimal_base ::=
ID |Td
hex_base ::=
"H|'h
hex_digit ::=
octa_digit|8]9|A|B|C|D|E|F|a|b|c|d|e|f

Syntax 11—Based literal

Example

" 02xw0u isthe sameas b010_ xxx_ww 000 uuu
“hLux isthesameas bLLLL_ uuuu_xxxx

6.3.6 Edge literals
An edge literal shall be constructed by two bit literals or two based literals, as shown in Syntax 12. It shall

describe the transition of a signal from one discrete value to another. No white space shall be allowed within
(between) the two literals. An underscore can be used.

edge literal ::=
bit_edge literal
| word_edge literal
| symbolic_edge litera
bit_edge literal ::=
bit_literal bit_literal
word_edge literal ::=
based_literal based literal
symbolic_edge literal ::=
2177~ ?-

Syntax 12—Edge literal

6.3.7 Quoted strings

A quoted string shall be a sequence of zero or more characters enclosed between two quotation marks (" ") and
contained on asingle ling, as shown in Syntax 13.

quotgd_string = |
{ any_character }

Syntax 13—Quoted string
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Character escape codes are used inside the string literal to represent some common specia characters. The char-
acters which can follow the backslash (\ ) and their meanings are listed in Table 5.

Table 5—Special characters in quoted strings

Symbol AS(C(Z)ICItaIC)ode Meaning
\g 007 Alert/bell.
\h 010 Backspace.
\t 011 Horizontal tab.
\'n 012 New line.
\'v 013 Vertical tab.
\ f 014 Form feed.
\r 015 Carriagereturn.
\" 042 Double quotation mark.
\\ 134 Backslash.
\ ddd Octal value of ASCII character (three digits).

A non-quoted string can not contain any reserved character. Therefore, use of a quoted string is necessary when
referencing file names (which typically contain adot (. ) character).

6.3.8 Identifier

Identifiers are used in ALF as names of objects, reserved words, and context-sensitive keywords. An identifier
shall be any sequence of letters, digits, underscore (_), and dollar sign ($) character. |dentifiers are treated in a
case-insensitive way. They can be used in the definition of objects and in reference to already defined objects. A
parser should preserve the case of an identifier in the definition of an object, since a downstream application
could be case-sensitive.

Syntax:
identifiers ::=identifier { identifier }
identifier ::=
nonescaped_i dentifier
| escaped_identifier
| placehol der_identifier
| hierarchical _identifier
Purpose: Create a name for an object, create a predefined value for an object

6.3.8.1 Non-escaped identifier

If an identifier is constructed from one or more non-reserved characters, it is called an non-escaped identifier, as
shown in Syntax 14.
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nonescaped_identifier ::=
nonreserved_character { nonreserved_character }

Syntax 14—Non-escaped identifier
A di gi t shall not be allowed as first character of a non-escaped identifier.
6.3.8.2 Escaped identifier

A sequence of characters starting with an escape_char act er is called an escaped identifier. The escaped
identifier legalizesthe use of adi gi t asfirst character of anidentifier and theuse of r eser ved_char act er
anywhere in an identifier. Or it can be used to prevent the misinterpretation of an identifier as a keyword. The
escape character shall be followed by at least one non-white space character to form an escaped identifier. The
escaped identifier shall contain all characters up to first white space character, as shown in Syntax 15.

escaped_identifier ::=

escape_character escaped_characters
escaped_characters ::=

escaped_character { escaped_character }
escaped_character ::=

nonreserved_character
| reserved_character
| escape_character

Syntax 15—Escaped identifier

6.3.8.3 Placeholder identifier

A placeholder identifier shall be anon-escaped identifier between the less-than character (<) and the greater-than
character (>). No whitespace or delimiters are allowed between the non-escaped identifier and the placeholder
characters (< and >). The placeholder identifier is used in template objects as a forma parameter, which is
replaced by the actual parameter in template instantiation, as shown in Syntax 16.

placeholder_identifier ::=
< nonescaped_identifier >

Syntax 16—Placeholder identifier
6.3.8.4 Hierarchical identifier

A hierarchical identifier shall be defined as shown in Syntax 17, with no whitespace in-between the characters.

hierarchical_identifier ::=
identifier . { identifier . } identifier

Syntax 17—Hierarchical identifier

A dot (. ) shall take precedence over an escape_char act er. To escape adot, the escape_char act er
shall be placed directly in front of it.

Examples

\idl.id2 //Only idl is escaped.
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idl\.id2 //Only the dot is escaped.
idl.\id2 //Only id2 is escaped.

6.4 Keywords

Keywords are case-insensitive non-escaped identifiers. For clarity, this document uses uppercase letters for key-
words and lowercase | etters el sewhere, unless otherwise mentioned.

Keywords are reserved for use as object identifiers, not for general symbols. To use an identifier that conflicts
with thelist of keywords, use the escape character, e.g., to declare apin that is called PI N, use the form

PIN\PIN {..}
A keyword can either be a reserved keyword (also called a hard keyword) or a context-sensitive keyword (also
called a soft keyword). The hard keywords have fixed meanings and shall be understood by any parser of ALF.
The soft keywords might be understood only by specific applications. For example, a parser for atiming analysis
application can ignore objects that contain power related information described using soft keywords.

6.4.1 Keywords for objects

| **table not up to date, maybe should be omitted* *

The keywords shown in Table 6 are used to identify object types.

Table 6—Object keywords

ALIAS ATTRIBUTE BEHAVIOR CELL
CLASS CONSTANT EQUATION FUNCTION
GROUP HEADER INCLUDE LIBRARY
PIN PRIMITIVE PROPERTY STATETABLE
SUBLIBRARY TABLE TEMPLATE VECTOR
WIRE

6.4.2 Keywords for operators

**table not up to date, refer to “ arithmetic expression language” **

The keywords shown in Table 7 are used for built-in arithmetic functions.

IEEE 1596 Draft 0

Table 7—Built-in arithmetic function keywords

Term Definition
ABS Absolute value.
EXP Natural exponential function.
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Table 7—Built-in arithmetic function keywords (Continued)

Term Definition
LOG Natural logarithm.
MIN Minimum.
MAX Maximum.

6.4.3 Context-sensitive keywords
In order to address the need of extensible modeling, ALF provides a predefined set of public context-sensitive

keywords. Additional private context-sensitive keywords can be introduced as long as they do not have the same
name as any existing public keyword.

6.5 Rules against parser ambiguity
The following rules shall apply when resolving ambiguity in parsing ALF source
— In a context where both bit literal and identifier ae legd syntax items, a
nonescaped_i denti fi er shall take priority over anal phabetic_bit_literal.
— Inacontext wherebothbit _|iteral andnunber arelegal syntax items, anunber shall take prior-
ityoveranuneric bit literal.
— Inacontext where both edge_|iteral andidentifier arelega syntax items, ani denti fi er
shall take priority over abi t _edge_literal.
— Inacontext where both edge_| it eral and nunber arelega syntax items, anunber shall take pri-
ority over abit _edge literal.

In such contexts, abased | iteral shal beusedinsteadof abit literal.

6.6 Values

Note: A lexical token is semantically interpreted as a value, once its lower-level lexical components (i.e., literals)
have been identified.

6.6.1 Arithmetic value
Syntax:
arithmetic_values ::= arithmetic_value { arithnetic_val ue }

arithnetic_value ::=

numnber
| identifier
| pin_value

Purpose: data for calculation described in arithmetic_ model or in arithmetic_assignment for
dynamic_template_instantiation

Semantic restriction: arithmetic_value must resolve to a valid value for the particular arithmetic_model, where it
is used. Some arithmetic_models allow only unsiged (e.g. SWITCHING_BITS, FANOUT), others allow only
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non_negative_number (e.g. WIDTH, LENGTH). Non-interpolatable
DERATE_CASE) allow only symbolic identifiers rather than numbers.

6.6.2 String value
Syntax:
string_value ::=
guoted_string
| identifier
Purpose: textual data
6.6.3 Edge value

Syntax:

edge_val ues ::=
edge_val ue { edge_val ue }

edge_value ::=( edge_literal )

arithmetic_models (e.g. PROCESS,

Purpose: use edge_literal as a standalone value. For that purpose the edge_literal is enclosed by parentheses, to
avoid parser ambiguity. Normally, an edge_literal would appear only within a vector_expression. In that context,

the enclosing parentheses are not necessary.
6.6.4 Index value

Syntax:

i ndex_val ue ::
unsi gned
| identifier

Index_value must resolve to unsigned, i.e., identifier must be the name of a CONSTANT with unsigned value or

a placeholder in TEMPLATE that gets replaced with unsigned.
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7. Auxiliary items

7.1 Index and related items
7.1.1 Index
Syntax:

i ndex ::=

[ i ndex_range ]
| [ index_val ue ]

7.1.2 Index range
Syntax:
i ndex_range ::= index_value : index_val ue
Index_range shall define consecutive unsigned numbers, bound by index_value left and right of “:”. In the con-

text of a PIN statement, left index_value shall be considered as MSB, right index_value shall be considered as
MSB. Also used in RANGE statement and in GROUP statement.

7.2 Pin assignment and related items

7.2.1 Pin assignment

Syntax:
pi n_assignnents ::= pin_assignment { pin_assignnent }

pi n_assi gnnent ::=
pi n_variable = pin_val ue ;

Purpose: Associates a pin_value with a pin_variable for the purpose of pin mapping. Used in
NON_SCAN_CELL statement, in ARTWORK statement, and in STRUCTURE statement.

Semantic restrictions:

The pin_value must be compatible with the pin_variable. A scalar pin_variable can be assigned to another scalar
pin_variable, or to a scalar pin_value, i.e. bit_literal or one-bit binary based_literal. A one-dimensional
pin_variable or a one-dimensional slice of a two-dimensional pin_variable can be assigned to another one-
dimensional pin_variable, or to another one-dimensional slice of a two-dimensional pin_variable of same bit-
width, or to a based_literal of the same bitwidth, or to a unsigned that can be converted into a binary number of
the same bitwidth.

If the bitwidth of the pin_value is smaller than the bitwidth of the pin_variable, the LSBs shall be aligned. Exces-
sive leading bits of the pin_variable shall be filled with zeros.

To be discussed: If the bitwidth of the pin_value is greater than the bitwidth of the pin_variable, the LSBs shall
be aligned. Excessive leading bits of the pin_value shall be cut off.
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7.2.2 Pin variable

Syntax:
pin_variables ::= pin_variable { pin_variable }
pin_variable ::= pin_variable_ identifier [ index ]

Purpose: A pin_variable shall be used to represent the information accessible through a PIN. A PIN (see section
xxX) is the interface between a library component (i.e., a CELL or a PRIMITIVE) and its environment.

Semantics: A legal pin_variable_identifier shall make reference to a previously declared PIN, or to a previously
declared PIN_GROUP, or to a previously declared NODE, or to a previously declared PORT (i.e.,
pin_identifier.port_identifier). A legal index shall be bound by the MSB and by the LSB of the index_range in
the refered PIN.
7.2.3 Pin value
Syntax:
pi n_values ::= pin_value { pin_value }
pin_value ::=
pi n_vari abl e
| bit_literal
| based_literal

| unsigned

Purpose: pin_value defines the set of values that can be assigned to a pin_variable. Assigning a pin_variable to
another pin_variable shall be legal.

Can be used context of NON_SCAN_CELL, STRUCTURE, primitive_instantiation as a short form of
pin_assignment, i.e., pin mapping by order instead of pin mapping by name.

7.3 Annotation and related items
7.3.1 Annotation

Notee An annotation is an auxiliary statement within the context of a library_specific object, a
library specific_singular_object, or an arithmetic_model. It serves as a qualifier of its context.

annotation ::=
one_l evel annotati on
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| two_l evel annotation
| multi_|evel _annotation

one_| evel _annotations ::=
one_| evel _annotation { one_|l evel _annotation }

one_| evel _annotation ::=
si ngl e_val ue_annot ati on
| multi_val ue_annotation

singl e_val ue_annotation ::=
identifier = annotation_val ue ;

mul ti _val ue_annotation ::=
identifier { annotation_val ues }

two_| evel _annotations ::=
two_| evel _annotation { two_| evel annotation }

two_| evel _annotation ::=
one_| evel _annot ati on
| identifier [ = annotation_val ue ]
{ one_l evel _annotations }

multi | evel _annotations ::=
multi | evel _annotation { multi_|evel _annotation }

mul ti | evel _annotation ::=
one_l evel annotation
| identifier [ = annotation_val ue ]
{ multi_level _annotations }

7.3.2 Annotation value

Syntax:

annot ati on_val ues ::= annotation_value { annotation_val ue }

annotation_value ::=

i ndex_val ue
string_val ue
edge_val ue

pi n_val ue
arithnetic_val ue
bool ean_expr essi on
control _expression

Note: there is lexical overlap, but semantic distinction between the possible annotation values.
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7.4 All purpose item
Syntax:

all _purpose_itens ::=
all _purpose_item{ all_purpose_item}

all _purpose_item::=
i ncl ude

| alias

| constant

| attribute

| property

| class_declaration

| keyword_decl aration

| group_decl aration

| tenpl ate_decl aration

| tenplate_instantiation

| annotation

| arithmetic_nodel

| arithmetic_nodel container

Purpose: Provide flexibility and generality of the ALF syntax. The ALF semantics shall define whether a partic-

ular all_purpose_item is legal within a specific context.
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8. Generic Objects
To fill in from ALF 2.0:

T €= 0 T= Tl o] o = ox TS 16

8.1 INCLUDE statement

Syntax sniplet:

include ::=
INCLUDE quoted_string ;

To fill in from ALF 2.0:

3.2.3  INCLUDE SEBEMENL ....ceerteeeiiierinieieereieieie e sttt b bt se bbb b s s sabe e 17
4.2 USE Of MUIEIPIE FITES....c ettt et 32
8.2 ALIAS statement
Syntax sniplet:

alias ::=
ALIAS identifier = identifier ;

To fill in from ALF 2.0:

322 ALIAS SBIEIMENL ...ttt ettt e et b e b e b b e nr b s 17
8.3 CONSTANT statement
Syntax sniplet:
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constant ::=
CONSTANT identifier = arithnetic_val ue ;

To fill in from ALF 2.0:

321 CONSTANT SEEMENL.......ccoiiiiiii e s 17

8.4 ATTRIBUTE statement

Syntax sniplet:

attribute ::=
ATTRIBUTE{ identifiers }

To fill in from ALF 2.0:

325 ATTRIBUTE SEEEMENT......cceiiiiiieiieeinese s e s 18

8.5 PROPERTY statement

Syntax sniplet:

property ::=
PROPERTY [ identifier 1 { one_level _annotations }

To fill in from ALF 2.0:

327 PROPERTY SAEMENL ....c.viieeiiieieieeieeesie ettt r e sne b e e ne e enes 19
8.6 CLASS statement
Syntax sniplet:
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class_declaration ::=
CLASS identifier ;
| CLASS identifier { all_purpose_items }

To fill in from ALF 2.0:

324 CLASS SEEEMENT .....ovireieieee ettt st e e 17

8.7 KEYWORD statement

Syntax sniplet:
keyword_decl aration ::=
KEYWORD context _sensitive _keyword =
syntax_item.identifier ;
To fill in from ALF 2.0.2:
329  KEYWORD SEEEIMENL .....ccueeiiiiiieeieesie e sie et esiee e sreesaeesreessaessseesreeeseessassnseasessnnsessessssesnsenns 19

8.8 GROUP statement

Syntax sniplet:
group_declaration ::=
GROUP group_identifier { annotation_val ues }
| GROUP group_identifier { index_value : index_value }
To fill in from ALF 2.0:
3.2.8 GROUP StAIEMENT .......eeeiiieieiiie e ctie e ce e sree e sree e e e ste e e sne e e ete e e e see e s sneessaseeeeseeesnnseessnneessnsenasas 19

Semantics: When the group identifier is used within an ALF statement within the scope of the GROUP declara-
tion, that ALF statement shall be replaced by several statements, substituting the annotation values or the index
values, respectively, for the group identifier. The replacing statements shall appear at the same scope as the
GROUP declaration.
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8.9 TEMPLATE statement

Syntax sniplet:

tenpl ate_decl aration ::=
TEMPLATE tenplate_identifier { tenplate_items }

tenplate_itenms ::=
tenplate_item{ tenplate_item}

tenplate_item:: =

34

al | _purpose_item
cel |
library
node

pin

pi n_group
primtive
sublibrary
vect or
wire

ant enna
array

bl ockage

| ayer
pattern
port

rule

site

via
function
non_scan_cel
t est

range

ar t wor k
from

to

illegal

vi ol ation
header
tabl e
equation
ari thneti c_subnodel
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| behavior_item
| geonetric_nodel

tenplate_instantiation ::=
static_tenplate_instantiation
| dynamic_tenplate_instantiation
static_tenplate_ instantiation ::=
template identifier [ =d&atic ] ;
| tenplate_identifier [ =dstatic ] { annotation_val ues }
| template_identifier [ =static 1{ one_l evel _annotations }
dynam c_tenplate_ instantiation ::=
tenpl ate_i dentifier =dynamic
{ dynami c_tenplate_instantiation_itens }
dynamic_tenplate instantiation_ itens ::=
dynami c_tenplate_instantiation_item
{ dynamic_tenplate_ instantiation_item}

dynamic_tenplate_ instantiation_ item::=

one_| evel _annot ati on
| arithnetic_nodel

To fill in from ALF 2.0:

3.2.6  TEMPLATE SIAEMENT......eeiiieieeicteee e eetie st e e e st e s e s et e e s st e e s ssseessesaeessabeesssnssssreeassrenasas 18
5.6.8  ParameteriZEADIE CEIIS..... vttt s bae s et seae e st e e s e eren e 97
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9. Library-specific Objects

To fill in from ALF 2.0:
RGN I 1o =g VAts o1c ot 1 1ol o] = ot £ 0TS 20
3.6 Library-specific SINQUIAr ODJECES ....c.ccuveueceece et nnen 22
6. Modeling for SyNtheSIS AN LESL .......ciueeeieeece e e e erens 101

9.1 LIBRARY statement and related statements

9.1.1 LIBRARY statement

Syntax sniplet:

library ::=
LIBRARY library_identifier { library_ itens }
| LIBRARY library identifier ;

| library tenplate_instantiation

library_ items ::=
library item{ library item}

library item::=
subli brary
| sublibrary item

9.1.2 SUBLIBRARY statement

Syntax sniplet:

library ::=
SUBLIBRARY sublibrary_identifier { sublibrary_ items }
| SUBLIBRARY sublibrary identifier ;
| sublibrary tenplate_instantiation

sublibrary_itens ::=
sublibrary item{ sublibrary item}

sublibrary_item::=

al | _purpose_item
| cell
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primtive
wre

| ayer

via

rule

ant enna
array
site

9.1.3 INFORMATION statement

Syntax sniplet:

| NFORVATI ON_two_| evel _annotation ::=
INFORMATION { information_one_| evel _annotations }

i nformati on_one_| evel annotations ::=
i nformati on_one_l evel _annotati on
{ information_one_|evel _annotation }

i nformati on_one_| evel annotation ::=
AUTHOR one_| evel _annot ati on

| VERSI ON_one_| evel _annotati on

| DATETI ME_one_| evel _annot ati on

| PRQIECT_one_| evel _annotation
INFORMATION shall be used within LIBRARY, SUBLIBRARY, CELL, WIRE, PRIMITIVE, since these
objects can be considered as standalone deliverables. Other objects, for example PIN, PORT, LAYER, VIA etc.,
cannot be considered as standalone deliverables.

To fill in from ALF 2.0:

3.8 INFORMATION COMEBINES ......eiveveriererrereseresssresesesesessesesesssessssesesessesesessssssesssessessesesessssssesesssessesesens 26

9.2 CELL statement and related statements

9.2.1 CELL statement

Syntax sniplet:

cell ::=
CELL cell _identifier { cell_items }
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| CELL cell identifier ;
| cell _tenplate_instantiation

cell items ::=
cell item{ cell item}

cell item::=

al | _purpose_item
pin

pi n_group
primtive
function
non_scan_cel
t est

vect or

wre

bl ockage
artwor k

9.2.2 NON_SCAN_CELL statement

Syntax sniplet:

non_scan_cell ::=
NON_SCAN_CELL { unnaned_cel | _instanti ations }
| NON_SCAN_CELL =unnanmed_cel |l _instantiation

| non_scan_cell _tenplate_instantiation

unnaned_cell instantiations ::=
unnamed_cel | _instantiation { unnamed_cell _instantiation }

unnanmed_cel |l instantiation ::=
cell _identifier { pin_values }
| cell_identifier { pin_assignnments }

To fill in from ALF 2.0:

6.2 NON_SCAN _CELL SEAEMEN......cciiieeetieeieceete ettt sttt ettt st sre et e e st e esaebe s erestesresbennas 108
9.2.3 Annotations and attributes for a CELL

Syntax sniplet:
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To fill in from ALF 2.0:

6.1 Annotations and attribUteS fOr @ CELL .......cccveiiciicece ettt e 101
6.1.1 CELLTYPE @NOALON .....ccviieiiiieeiiieiisiees et sae st ssens 101
6.1.2 ATTRIBUTE Within @CELL ODJECE ......ccvcveiiieieiisecerse st 101
6.1.3  SWAP_CLASS GNNOLALiON.....ecuviieeiieetisieiesieiesierestese e seste e e e se e se e te e stesessesestessssessssessnes 103
6.1.3 RESTRICT_CLASS GNNOLAIiON.....ccveveiveieiieiesieiestenesieresiesesieseetesesseasesesseessessssesessessnsessnns 103
6.1.3 Independent SWAP_CLASS and RESTRICT_CLASS.......cccovieiinerineinees e 104
6.1.3 SWAP_CLASSwithinherited RESTRICT_CLASS.......ccccoveiirieierieereeeeeeseee s 105
6.1.4  SCAN_TYPE @NNOALON......cceeiiiererieiesieiesietesietesieestesesaeesseessesestesestesestesessesessessssessnsessnns 106
6.1.5  SCAN_USAGE GNNOLELION ....ccvireeiirieiesieiesieie sttt ettt st s stesessesenes 106
6.1.6 BUFFERTYPE @NOLAliON ...c.coviiieiiiieiisieie ettt sttt st 107
6.1.7 DRIVERTYPE GNNOALION .....coviiiiviiieiesieie sttt ettt st st 107
6.1.8 PARALLEL_DRIVE @MNOALHON.......coiiiirieeiieirieesieisieise e 107

9.16 Physical annOtatioNS fOr CELL .......ccccciiiiiiieiereeeerese et sttt s e st snenean 253
9.16.1 PLACEMENT_TYPE @NNOLALION ....coveiiieieieieeie sttt s s 262
9.16.2 Reference of ASITE DY @CELL .....ccvviiiiie ettt 262

9.3 PIN statement and related statements

9.3.1 PIN statement

Syntax sniplet:

40

pin ::=

PIN [ [index_range ] ] pin_identifier [ [index_range ] ]
{ pin_itens }

| PIN [ [index_range ] ] pin_identifier [ [index_range]] ;

| pin_tenplate_instantiation

pin_item::=

al |l _purpose_item
| range
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| port
| pin_instantiation

pin_itens ::=
pinitem{ pin_item}

pin_instantiation ::=
pin_variable { pin_itens}

To fill in from ALF 2.0:

6.5 DEfiNItIONS TOr DUS PINS......iiiiieiieiesieecse ettt sr et sae e et ne e e enesaesneerenes 127
553 Multi-dimensional VariabIES.........coverienieieeeee s 83
6.5.2 Scalar PINSINSIAE ADUS .......cceeiiiierc e e 128

9.3.2 RANGE statement

Syntax sniplet:

range ::=
RANGE { index_range }

To fill in from ALF 2.0:

6.5.1 RANGE fOF DUSPINS .....ocuiiuiiiitiiiite sttt s s ebesere e 127

9.3.3 PIN_GROUP statement

Syntax sniplet:

pin_group ::=
PIN_GROUP [ [index_range | ] pin_group_identifier
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{ pin_group_itens}
| pin_group_tenplate_instantiation

pin_group_items ::=
pin_group_item{ pin_group_item}

pin_group_ item::=
al |l _purpose_item
| range

To fill in from ALF 2.0:

6.5.3

PIN_GROUP StALEMENT ..o s 129

9.3.4 Annotations and attributes for a PIN

To fill in from ALF 2.0:

6.4 Annotationsand attribULES FOr @PIN..........cooiiiiiiieececce et s enas 114
B.4.1  VIEW @NNOALION......oiiviiiriiiitecitecteetee ettt ettt st esaesaeebe s e e besbeesbesaeeeresnsesbeennesreennesaean 114
(X = NNl 2 = 70100 = 1 o] o 115
6.4.3 DIRECTION @NNOLAHION.......veoviteeeeeeeeee et ete s e sreetestesteestesee e sseesessessesbessesaesresbesaesessnas 115
6.4.4  SIGNALTY PE QNMNOLALION......cocceiviieeeteseeeeeeeceieteee e eteetesteste st seesteseesaeeesessesessesresressesresnas 116
B.45  ACTION GNNOLBLION ....veeieeitieieitiete et e et et eereesaesbeesaesaeebeseesbesbessbesssseresnbesseensesaeensesanan 120
6.4.6 POLARITY GNNOLAHON.......ccvieieereeeiieeeeete e steetestsseeaeseeessesseesesseetssressestessestesessesessssseeseas 121
6.4.7 DATATYPE GNNOLALION .....ocveivecreiteceecte st et et ete sttt sr et eseesae e sseesee e ssesresresnesresees 122
6.4.8 INITIAL _VALUE GNNOLALiON ......cecvetiiieieiicteiiete sttt ettt sn st nbe s 122
6.4.9 SCAN_POSITION @NNOLAiON .....c.coveuiiieuiiriteiiete et te st se ettt st st 122
6.4.10 STUCK @NNOALION ....civeeiteiiieteeiteiteereeeteetee et eresreestesaeesaesbesssesaeebesreebesseessssseensesasessessenssens 122
L S U1 T I = 123
B.4.12 SIGNAL _CLASS ..... .ottt sttt sttt sttt st st re et s teseebe e benans 123
B.4.13 SUPPLY CLASS.....co oottt sttt sttt st sttt st s a e s be e b s st ene et esesbeseabe e benans 124
6.4.14 Driver CELL and PIN SPECIfiCalion .......ccevueeererieeeisesesiesesiesssee s eeessese e seesnennas 125
6.4.15 DRIVETY PE GNNOAION .....coeovieveeeeeeeeeeeeeeeeeeete st etestesreseestessesssseessseesessessesassrestessessssnas 125
B.4.16 SCOPE GNNOLBIION......ccviiuiiiriieeieeeteiteeetesteesteeteereeteesteeseestesreestesaaebessesbesseestessesesesnsesseenes 126
B.4.17 PULL GNNOLALION ....ccveiviiireeeiitee e cteetiecteete et eeteeteestesaeestesaeebessesbessessbessssssssnsesseennesaeeneesanan 126
6.4.18 ATTRIBUTE fOr PIN ODJECES.......ciiiciiiieticicteciete ettt s s 126
6.9.2 Definitions of pin ATTRIBUTE values for memory BIST .......cccccoovvivvievievevese e 138

9.17 Physical annotationS fOr PIN..........cocoiiiiiiiie ettt e e ene st snenean 263
9.17.1 CONNECT_CLASS ANNOLELION.......ccveivireirereiietesieesreesieeste e eae e te s e s eseeesessssessesessesesaens 263
0.17.2 SIDE GNNOLALION ....ocviivieiieiteeie ettt ettt ettt eaesteesaesbeeatesaeenbesbeebesbesssesasesesnnesreeseesaean 263
9.17.3 ROW and COLUMN @NNOLELION.......ccveeveeeeecreeriieeeeereetesteeseeteeesseseeseseesesessessessesressessesnas 263
9.17.4 ROUTING_TYPE @NNOALION .....ccvcceiveiiiieiecte ettt sttt sn st 264

9.4 WIRE statement and related statements
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9.4.1 WIRE statement

Syntax sniplet:

wire ::=
WIRE wire_identifier { wire_itens }
| WIRE wire_identifier ;
| wire_ tenplate_ instantiation

wre itens ::=
wire item{ wire_ item}

wreitem::=
al | _purpose_item

| node
To fill in from ALF 2.0:
8.15 Interconnect parasiticS and @NAIYSIS. .......c.coeiriiriiiriirie e 209
8.15.1 Principles of the WIRE SEAEMENT ........coeoirieireereesiee et 209
8.15.2 Statistical Wireload MOEIS.........coeriiiiiriiieee e e 210
8.15.3 BOUNTAIY PAIrGSIICS. ....civivereerereeterieie ettt sttt sttt e b e e e 211
8.15.5 Interconnect delay and Noise Cal CULALION...........c..ccereeirieiriee e 216
8.15.6 SELECT_CLASS annotation for WIRE statement...........ccocoveiiiineieieeeeeeee e 217

9.4.2 NODE statement

Syntax sniplet:

node ::=
NODE node_identifier { node_itens }
| NODE node_identifier ;
| node_tenplate_instantiation

node itens ::=
node_item { node_item}

node item::=
al |l _purpose_item

To fill in from ALF 2.0:

8.154
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9.5 VECTOR statement and related statements

9.5.1 VECTOR statement

Syntax sniplet:

vector ::=
VECTOR control _expression { vector_itenms }
| VECTOR control _expression ;
| vector _tenplate_ instantiation

vector _itens ::=
vector _item{ vector_item}

vector _item::=

al | _purpose_item
| illegal

9.5.2 ILLEGAL statement

Syntax sniplet:
illegal ::=
ILLEGAL { illegal _items }

| illegal _tenplate_ instantiation

illegal items ::=
illegal item{ illegal item}

illegal item::=

al | _purpose_item
| violation

To fill in from ALF 2.0:

6.7 ILLEGAL statement fOr VECTOR........cccorrmrinierierereniesere s 135

9.5.3 Annotations and attributes for a VECTOR

To fill in from ALF 2.0:
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6.6 Annotationsfor CLASS aNA VECTOR ..ottt s et e st e et s s sane s sbaeessseesenes 130

6.6.1
6.6.2
6.6.3
6.6.4
6.6.5
6.6.6
6.6.7
6.6.8
39.2

PURPOSE @NNOLBLION. .......veciviiiiiccieeciiiteeciee et st eereesbeseabeeeeesabeesseeesseesbessnsesnbessaresseessenas 130
OPERATION GNNOLAIION .....eeivieiveeieeiteeeeteeetieseteesseeeseeeseeeseesseessesssesssessssesssesssessssessseesns 131
LABEL @NNOLBLION .....cvveiveeieectie e ctee ettt steeeere e st eteebessabeseseesabessseessesesbessnnesnbessssssnseessesas 133
EXISTENCE_CONDITION @nnoOtation .........cccueeeeiieeieieceeseeseeceeseesresteesiesseesressaene e enns 133
EXISTENCE _CLASS @NNOLALION......cceiuieieieieie e eieeeeste e e see e e et sbe et saesneenneeneenes 133
CHARACTERIZATION_CONDITION annotation ..........ccccceeeeireeeeneseeseeseesiesieessesseens 134
CHARACTERIZATION_VECTOR @annotation.........ccoeeeeeireeieeseeeeereeseseeseesieeeeseensesreens 134
CHARACTERIZATION_CLASS aNNOatioN ........ccceiveeiiecticiecteereere e sieeseesaeeae e enresreens 135
Incremental definitionSfOr VECTOR ........ooiiiiiiiicce ettt et et 29

9.6 LAYER statement and related statements

To fill in from ALF 2.0:

LS IR 017 Tor= I 42 To o = T o T 219

O. 1 OVEIVIBW ..ottt et e R b st R R e R e e R R et e R bR e e R bt ne b en e nna 219

9.6.1 LAYER statement

Syntax sniplet:

| ayer ::=
LAYER Il ayer_identifier { layer_itens }
| LAYER layer identifier ;
| layer tenplate_instantiation

layer _items ::=
layer _item{ layer_item}

layer _item::=
al | _purpose_item

9.6.2 Annotations for a LAYER

To fill in from ALF 2.0:

0.5 LAYER SIAEIMENT.....ocoitiiitieiee ittt ettt et e raesreebe s seteeeaeesabesbessbesebeesssesabeenbeesaseenbesenseeesnennres 227
L0 T0 R B T 11 o1 (o) TR 227
0.5.2  PURPOSE QNNOALION.......cccveiiiirieeeeeiteeiteeereesteeesteeeeesbeesseessseesbesensessessasessseesssesseesssssnnes 228
0.5.3  PITCH GNNOLALION. ....uviiitieiieeetee ittt ecteecee st eere et s ebeesseesabeesbeeesssenbessnsessbeesabesseessesessensnsesnss 229
9.5.4 PREFERENCE QNNOALION .......cccviiiieeitee it cteeeteeecteeeeesteesaseearessresenseesseesnbessesssseesnnesnresnes 229
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.55 EXBIMPIE ...t et bbb et r e p e n s 229

9.7 VIA statement and related statements
9.7.1 VIA statement

Syntax sniplet:

via ::=
VIA via_identifier { via_itens }
| VIA via_identifier ;
| via tenplate_instantiation

via_ itens ::=
via item{ via_item}

via_ item::=
al | _purpose_item

| pattern
| artwork

9.7.2 Annotations for a VIA

1o fill in from ALF 2.0:

LRSIV VN = 1= .0 1= o | OO 237
Lo 20 R B T 11 01 (o) OSSO 237
0.8.2  USAGE GNNOLAION .....ctiiiteeietee it ceteeeteecteeeeeeete e st e eteesbesesteessaesnbessseesssessaeesbessbessnreessessanes 238
0.8.3  EXAIMPIE ... bbb bbb e 239

9.7.3 VIA reference statement
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via_reference ::=
VIA{ via_instantiations }
| VIA{ via_identifiers }

via_ instantiations ::=
via_ instantiation { via_ instantiation }

via_ instantiation ::=

via_identifier { geonetric_transformtions }

To fill in from ALF 2.0:

0.8 4  VIA FTEFEIENCE. ...ttt ettt s e s e s s nr e s eaaee s
L T A Y A U N (= = =00 T

9.8 Statements related to physical design rules

9.8.1 RULE statement

Syntax sniplet:

rule ::=
RULE rule_identifier { rule_itens }
| RULE rule_identifier ;
| rule_tenplate_ instantiation

rule itenms ::=
rule item{ rule_item}

rule item::=
al | _purpose_item
| pattern
| via reference

To fill in from ALF 2.0:

9.11 RULE SAlEBMENL.......veiieicteectee ettt ettt st e s et sb e e ereesaaesabessanesaneesnnesnneeeneeans
Lo I I %t R B T 1 T 1o o TSROSO
9.11.2 Width-dependent SPACING .........cvrreerieirieirieirieesiee st
9.11.3 ENG-OF-liNE TUIE ...ttt ettt eae e e s eaeeree e
9.11.4 REAUNTANT VIS .....uviciieceeictiecieeeiee sttt e et s etee et e ste s eteeeteesabeesteesaeeesbeesnnesnresns
0.11.5 EXIraCiON FUIES.......eeceeeeeeee ettt ettt c et eeeteeetae st e saeeeateesaeeeneeseeans
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9.11.6 RULESwithin BLOCKAGE OF PORT ......ocoiiiitiiietrieirieesie ettt 248

9.8.2 ANTENNA statement

Syntax sniplet:

antenna ::=
ANTENNA antenna_identifier { antenna_itens }
| ANTENNA antenna_identifier ;
| antenna_tenplate_ instantiation

antenna_itenms ::=
antenna_item{ antenna_ item}

antenna_item::=
al | _purpose_item

1o fill in from ALF 2.0:

.13 ANTENNA SEALEMENE .....c.eiviereiirtieetiteiesieese ettt se sttt b s bbbt b e e 251
.13 1 DEFINITION....ecueieeieeeeeeieeete ettt bttt b et st s b bbbt b e b 251
9.13.2 Layer-specifiC @antENNATUIES..........coiiirie ettt bbb 252
9.13.3  All-1ayer antENNATUIES........ccoiueieieieeeee ettt et 253
9.13.4 CumulatiVe anteNNATUIES ........ccoieirieiieieie sttt s 254
LS G TR U1 = 1o o R PS 255

9.8.3 BLOCKAGE statement

Syntax sniplet:

bl ockage :: =
BLOCKAGE bl ockage_identifier { bl ockage_itens }
| BLOCKAGE bl ockage_identifier ;
| blockage tenplate_instantiation

bl ockage_itens ::=
bl ockage_item { bl ockage_item}

bl ockage_item :: =

al |l _purpose_item
| pattern
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| rule
| via reference

To fill in from ALF 2.0:

9.9 BLOCKAGE statement
DEfINITION.....cccviiitiecceeece e
EXAMPIE....oiiiii e

9.9.1
9.9.2

9.8.4 PORT statement

Syntax sniplet:

port ::=

PORT port_identifier { port_itens }

| PORT port_identifier ;
| port _tenplate instantiation

port itenms ::=
port item{ port_item}

port item::=
al | _purpose_item
| pattern
| rule
| via reference

1o fill in from ALF 2.0:

9.10 PORT StALEMENL......c.coeeirieinrere s

9.10.1
9.10.2
9.10.3
9.104
9.10.5
9.10.6
9.10.7

9.9 Statements

IEEE 1596 Draft 0

DEfINITION.....cccvicitieceeece e
VIA rEfEreNCE ..t
CONNECTIVITY rulesfor PORT and PIN ...........
Reference of adeclared PORT inaPIN annotation
VIEW annotation........c.cccveeieeeieeiireenieeeeeecreeeee e
LAYER annotation..........ccceceeeeveeeeieceeeereecee e
ROUTING TYPE......cooiieeieeeeeeeeeeeeeeeee e

related to physical geometry
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9.9.1 SITE statement

Syntax sniplet:

site ::=
SITE site_identifier { site_itens }
| SITE site_identifier ;
| site_tenplate_ instantiation

site_itens ::=
site item{ site item}

site_item::=
al | _purpose_item
| ORI ENTATI ON_CLASS one_| evel _annot ati on
| SYMVETRY_CLASS one_ | evel _annotation

To fill in from ALF 2.0.2:

O.12 SITE SLBLEIMIEIL ......ee ittt ettt sttt sttt eae e bt e e e bt e bt sae e seesheeaeesaeesbesbeenb et e e e e ebeanneeaneeesais 249
LS 8220t R T 1o T (o TSP 249
9.12.2 ORIENTATION_CLASS and SYMMETRY _CLASS......ccoiotitrirenereeiree e 249
LS T 1] o = TR RRS 250
9.9.2 ARRAY statement
Syntax sniplet:
array ::=

ARRAY array_identifier { array_itens }
| ARRAY array_identifier ;
| array_tenplate_instantiation

array_itens ::=
array item{ array_item}

array_item::=
al |l _purpose_item

| PURPGCSE_si ngl e_val ue_annot ati on
| geonetric_transformation

To fill in from ALF 2.0:
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O0.14 ARRAY SEBLEMENT ......eouiiviiriie ittt s et r e s nr e r e e e nn e sae s erens 256

.14 1 DEFINITION. ...ttt sttt b e b e e e 256
9.14.2 PURPOSE GNNOLALION. ......evetereetereeie ettt see sttt sbe sttt sbesesbesasbessebe s e sne e s s 256
O.14.3  EXBIMPIES ...ttt bbb bbb e bbb e 257

9.9.3 PATTERN statement

Syntax sniplet:

pattern ::=
PATTERN pattern_identifier { pattern_itens }
| PATTERN pattern_identifier ;
| pattern_tenplate_ instantiation

pattern_itens ::=
pattern_item{ pattern_item}

pattern_item:: =

al | _purpose_item

SHAPE_si ngl e_val ue_annot ati on
LAYER si ngl e_val ue_annot ati on
EXTENSI ON_si ngl e_val ue_annot ati on
VERTEX_ si ngl e_val ue_annot ati on
geonetri c_nodel
geonetric_transfornmation

1o fill in from ALF 2.0:

0.7 PATTERN SIAIEMENE .....oeitieiie ettt et e e steeete et e e steeeaeesbeesaeesaseesbesenseenbeesatessseesansenseeesseenres 235
Lo I R B T 11 01 1o TSRS 235
0.7.2  SHAPE GNNOLAIION ....veeieieiieeeieeiee ettt ettt e e ete e et e st e e eteeeaee e sbeeeaeenbeesabesnseesaesenseenseesnres 235
9.7.3  LAYER GNNOLALION.....cciuiiitieeiiciee ettt et e e et e et et eeeteeebaesnbeeaeesneesaeeenreenres 236
9.7.4  EXTENSION QNNOALION.......cccvieireeereeeiteeeieeeiteeeteeereeeteesteeeseessesebeesseesabeesseessseestessnnesnsesssns 236
9.75  VERTEX GNNOLALION ....cveiiiieeiie ettt ettt eteeeteesateeeteeeaeseabeeseeenbeesbseenseesbessnseenseeanes 237
9.7.6 PATTERN With geOmMELriC MOE ........ccooviiiiiiiriee e 237
O.7.7  EXBMPIE. .o bbb e et 237

9.9.4 ARTWORK statement

Syntax sniplet:

artwork ::=
ARTWORK =artwork_identifier { artwork_items }
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| ARTWORK =artwork_identifier ;
| artwork _tenplate_instantiation

artwork itenms ::=
artwork_item{ artwork_item}

artwork item::=

geonetric_transformati on
| pin_assignment

To fill in from ALF 2.0:

9.4 ARTWORK statement

9.9.5 Geometric model

Syntax sniplet:

geonetric_nodel ::=
nonescaped_dentifier [ geonetric_nodel _identifier ]
{ geonetric_nodel _itens }
| geonetric_nodel tenplate instantiation

geonetric_nodel _itens ::=
geonetric_nodel _item{ geonmetric_nodel item}

geonetric_nodel _item::=
al | _purpose_item
| PO NT_TO PO NT_one_I| evel _annotation
| coordi nates

coordinates ::=
COORDINATES{ x_nunber y_nunber { x_number y_nunber } }

To fill in from ALF 2.0:

3.5 GEOMEITIC MOEIS ... .oictiiteitiecee ettt ettt e b e sbe s esbesaa et e sabebeebeesbesaessresnsesseensesreeseess 22
9.6 GEOMELNIC MOCEl STALEMENT ......cveieiiicte ettt et st sb e e b e b e e e e ebeeneesreenseeres 230
Lo T R B 1< 1T 0T o o OO 231
9.6.2 Predefined geometric modelsusing TEMPLATE.........ccovviieevvecsse e 233
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9.9.6 Geometric transformation

geonetric_transformations ::=
geonetric_transformati on { geonetric_transformation }

geonetric_transformation ::=
SHI FT_two_| evel _annot ati on
| ROTATE one_| evel _annotati on
| FLIP_one_ | evel annotation
| repeat

repeat ::=
REPEAT [ = unsigned ] {
shift _two | evel annotation

[ repeat ]
}
To fill in from ALF 2.0.2:
9.3 Statements for geomMELric transfOrMELiON...........ccueeririrrireser e 223
0.3. 1 SHIFT SEBIEIMENL. ....eieteieeee ettt ettt e b et 223
0.3.2  ROTATE SEBEMEN.....ceiteieetereete ettt sttt st sttt se b e e ne e 223
0.3.3  FLIP SIAEMENT ..ottt et ettt 224
0.3.4  REPEAT SABEMENL......e ittt st sttt s b e e e 224
9.3.5 Summary of geometric transformations...........cocvveeieerieine s 225

9.10 Statements related to functional description

To fill in from ALF 2.0.2:

5. FUNCLIONAl MOOEIING ...ttt bbb bbbt et e ettt en et ee e e b enas 33

9.10.1 FUNCTION statement

Syntax sniplet:

IEEE 1596 Draft 0

function ::=
FUNCTION { function_itenms }

| function_tenplate_instantiation

function_ itens ::=
function_item { function_item}

function_ item::=
al |l _purpose_item
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| behavi or
| structure
| statetable

9.10.2 TEST statement

Syntax sniplet:

test ::=
TEST { test_items }

| test _tenplate_instantiation

test itens ::=
test item{ test_item}

test item::=
al |l _purpose_item
| behavi or
| statetable

To fill in from ALF 2.0:

6.8 TEST SLAEMENE. ....cuiieieeereeisieieseesesteseesesessesesesestesesesesessesesesessesesesessesesensssssesesessssnsesensssnsesenssssnses 136
6.9 Physical bitmap for MEMOrY BIST ....c.oiieieceecere e e n 136
6.9.1  DEfiNition Of CONCEPLS ...ouvivieiciiiere et s re b e nneneas 136
6.9.3  EXPlanatory EXamMPIE......cccoviceiieeieieerieseeee st eeete et e sttt nnennn 138

9.10.3 BEHAVIOR statement

Syntax sniplet:

behavior ::=
BEHAVIOR { behavior_itens }
| behavior_tenplate_instantiation

behavior _itens ::=
behavior _item{ behavior _item}

behavior _item::=

bool ean_assi gnnent
| control _statenent
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| primtive_instantiation
| behavior itemtenplate_instantiation

bool ean_assi gnnents ::=
bool ean_assi gnnent { bool ean_assi gnnent }

bool ean_assi gnnent :: =
pi n_vari abl e = bool ean_expression ;

primtive_instantiation ::=
primitive_identifier [ identifier ] { pin_values }
| primtive identifier [ identifier ]
{ bool ean_assi gnments }

control _statenment ::=
@ control _expression { bool ean_assi gnnents }
{ : control _expression { bool ean_assi gnments } }

To fill in from ALF 2.0:

551  BEHAVIOR ..ottt e e 81

9.10.4 STRUCTURE statement

Syntax sniplet:

structure ::=
STRUCTURE { named_cel | _instantiations }

| structure_tenplate_instantiation

nanmed_cell instantiations ::=
naned_cell _instantiation { nanmed_cell _instantiation }
naned _cell instantiation ::=
cell _identifier instance_identifier { pin_values }
| cell_identifier instance_identifier { pin_assignnments }

To fill in from ALF 2.0:

6.3 STRUCTURE SEBLEMENT.......ccuiieiiiieecieeiieesie et s st e snnsrenes 109
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9.10.5 VIOLATION statement

Syntax sniplet:

violation ::=
VIOLATION{ violation_itens}
| violation_tenplate_instantiation

violation_ itenms ::=
violation_item{ violation_item}

violation_item::=
MESSAGE TYPE_si ngl e_val ue_annot ati on

| MESSACE_si ngl e_val ue_annot ati on
| behavi or

To fill in from ALF 2.0.2:

8.4 VIOLATION CONMAINET .....cocuiirerereuererrereiesisee e sesse s st ressse e sr e n e s st e r e s snsnenenenens 180

9.10.6 STATETABLE statement

Syntax sniplet:

statetable ::=
STATETABLE [ identifier ]
{ statetabl e_header statetable row { statetable_row} }
| statetable tenplate_instantiation

statetabl e _header ::=
i nput _pin_variables : output_pin_variables ;

statetable row :: =
statetabl e control values . statetable_data val ues ;

statetabl e control values ::=
statetabl e control value { statetable control val ue }

statetable control _value ::=

bit literal
| based literal
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| unsigned
| edge_val ue

statetable data values ::=
statetabl e_data_value { statetable_data val ue }

statetabl e data value ::=
bit literal

based litera

unsi gned

([ '] pin_variable )

|
|
|
| ([ ~] pin_variable )

To fill in from ALF 2.0:

552  STATETABLE......c s 81

554

RO Y T QT U L2 (o o 84

9.10.7 PRIMITIVE statement

Syntax sniplet:

primtive ::=
PRIMITIVE prinitive_identifier { primtive_itens }
| PRIMITIVE primitive_ identifier ;
| primtive tenplate_ instantiation

primtive itens ::=
primtive item{ primtive_ item}

primtive item::=
al | _purpose_item

| pin
| pin_group
| function
| test
1o fill in from ALF 2.0:

5.6 Predefined MOGEIS.........coiiiiiiiere et 85
5.6.1  USAgE Of PRIMITIVES.....ccoiiiiiriiirerieieiene sttt e st 85
5.6.2 Concept of user-defined and predefined primitiveS.........ccoeoieiieinciree e 85
5.6.3 Predefined combinational PrimitiVES...........cciveiieiiniieeses e 87
5.6.4 Predefined tristate PrimitiVES.......ccoiiieiieeriee e e s e 1
5.6.5 Predefined MUITIPIEXON ........co et 93
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8.6.6 Predefined flip-flop
8.6.7 Predefined latch....
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10. Constructs for modeling of digital behavior

To fill in from ALF 2.0:

55
51

52

53

54

Variable deClarationS ........ccueiiiiiii ettt st s se et seenesbene et
CombiNationNal FUNCLIONS.........cciiiiirieirieesie ettt
511  CombiNational [OQIC ....ccceiiieiiiiesie e e st ettt st sttt e n e nee s
5.1.2 B00I€an OPErators ON SCAlAIS.......cuurieuereierrisesiesteseeteseesessessessessessessessestenseseessessessessesessssenns
5.1.3  B00I€an OPErators ON WOIGS. .....cc.ciueuerueeeieseeeetesestestesteseesseseessesesssesessessessessessessessessessenseses
LI @0 1< = (o o ] 1 (1=
5.1.5  DatatyPe MaPPING.....ccesreieerieieereeeeieereeessessessessessessesseseessssessessessessessessessensessessensesesssssessessenns
5.1.6 Rulesfor combinational fTUNCLIONS .........cccoviirrinniinecsiee e
5.1.7 Concurrency in combinational fUNCLIONS ...........ccccvviieiiveese s
SEQUENLIAl FUNCLIONS.......eiieiiieieececte st e e se e e e e e e e sesneeteseesnenteneesrenneneas
521 Level-sensitive Sequential 10QiC ......coiveieeiueeeieceeese sttt s
5.2.2 Edge-sensitive SeqUential [0gIC ......cuiiiieieiirieiee et e st
5.2.3 Unary operators for VECIOr EXPreESSIONS.........ccoverereiieresieseesteseesseseesseseesessesessessessesssssessesseses
5.2.4 Basicrulesfor sequential TUNCLIONS.........ccceiiveieiieeece s
5.25 Concurrency in sequential fUNCLIONS........cccoveiieierieici s
5.2.6 Initial valuesfor 10giC VariablES.......c.coiieiciie e
Higher-order sequential fUNCLIONS ........cccoviieicicise et st
5.3.1 Vector-sensitive SeqUEntial [0giC......cueiviieieiiieiirceeeeee st es
5.3.2 Canonical binary operators for VECIOr EXPreSSIONS .........cvevvereeeeeeeeesesteseseesreneeseessesseseenes
5.3.3 Complex binary operators for VECIOr EXPreSSIONS........ccevvevereeeeeeeeesestesseseesseneeseeseesseseenes
5.3.4 Operatorsfor conditional VECIOr EXPrESSIONS. .......cccvreieirierereeseereeieeeesesreseesresseseeseesseseenes
5.35 Operatorsfor sequential [0giC ......cccevirieierieieiriee e en
NG ST @0 1= = (o g o 1] 11 (1=
5.3.7  USING PINSIN VECTORS......ccocotiitrieirietsiee ettt st st st st st st st s s
Modeling With VECIOr EXPIESSIONS........ccueivireeieeerieeeirteeesrese e sees e s e saeseesaesee e eseesessessessessessessensanes
L R e V= | = 0 0] PP PSPPSRI
5.4.2  EVENE SEOUEICES .....oiuveeiieeiteesiee sttt e steeste s steesiteesbeeseeesbeessbesbeesaeessbeesatesabeesbeeeaseesaeesabesnnnesnbeans
5.4.3  Scope and content of EVENt SEQUENCES .......ccueeieiererierierieseeseereeeese s resesresressesrenee e seseseenes
5.4.4  ARErNatiVe EVENT SEQUENCES.......cceiertirieieseeeeseeeeessestessessestessessessessesessessessessessensessessessesensen
SRS Y/ 1010 To Tl =0 [0 [0 o = = 0] ¢SS
5.4.6  NONFEVENTS.......oiiiiiiieies ettt r e e r s e e er e e e e nne e nnesreeneenneenr e
5.4.7 Compact and VErbose EVENt SEQUENCES ......c.ueevieiereriireeieseeseesesseesessesressessessessessessessessessesenses
5.4.8 Unspecified simultaneous events Within SCOPE.........cccereeeiecieeini s
5.4.9  SiIMUItaNEOUS EVENE SEQUENCES ......cueivrereiereesereeseereesessessessessessessessessessessesssssssesssssessessessenseses
5.4.10 ImMplicit 10Cal VArIADIES...c..civeeeeieeee ettt en
5.4.11 Conditional eVENt SEQUENCES ........cevvereeereerisesiesteseeseeseeeesessessessestessessessessesaessesseseesesessessenns
5.4.12 Alternative conditional eVENnt SEBOUENCES........cccvveieeeeireeeesesee e et e e aeseenes
5.4.13 Change of scope Within aVeCtor EXPreSSION ........ccccveeriererieriesiereesieeeseeeeesesesse e seessenseses
5.4.14 Sequences of conditional EVENt SEQUENCES.........cceovrrereriereerereserseesieeeessessessesresseseessesseneenes
5.4.15 Incompletely specified eVent SEQUENCES.........cccveirereiereesesee et aeseenes
5.4.16 How to determine well-specified VECIOr EXPreSSIONS.........cccvievveeeerieeereneseseeseseseeseesaesennes

10.1 Boolean expression language
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bool ean_expression ::=

( bool ean_expression )

pi n_val ue

bool ean_unary bool ean_expressi on

bool ean_expr essi on bool ean_bi nary bool ean_expr essi on
bool ean_expressi on ? bool ean_expressi on

{ bool ean_expression ? bool ean_expression : }

bool ean_expr essi on

bool ean_unary ::=

bool ean_binary ::=
&
&&

10.2 Vector expression language

vect or _expression ::=
( vector_expression )
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vect or _unary bool ean_expressi on

vect or _expression vector_binary vector_expression
bool ean_expressi on ? vector_expression

{ bool ean_expression ? vector_expression : }

vect or _expressi on

bool ean_expressi on control _and vector_expression
vect or _expression control _and bool ean_expressi on

vector_unary ::=
edge literal

vector_binary ::=

&
&&

->
~>
<->
<~>
&>
<&>

control _and ::=

& | &&

control _expression ::=

( vector_expression )
( bool ean_expression )

10.3 Control expression semantics

IEEE 1596 Draft 0
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11. Constructs for modeli

ng of analog behavior

11.1 Arithmetic expression language

Syntax sniplet:

arithmetic_expression ::=

(‘arithmetic_expression )

| arithmetic_val ue

| [ arithnmetic_unary ] arithnetic_expression

| arithmetic_expression arithnetic_binary
arithnmetic_expression

| bool ean_expression ? arithnetic_expression :
{ bool ean_expression ? arithmetic_expression : }
arithnmetic_expression

| arithmetic_nmacro
(arithmetic_expression { , arithnmetic_expression } )

arithmetic_unary ::= sign

arithnmetic _binary ::=

+

abs
| exp
| log
| min
| max

To fill in from ALF 2.0:

7.2 Arithmetic expressions
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7.2.1  Syntax of arithmetiC EXPrESSIONS......cceiierieerierereee ettt e 146
7.2.2  ATITNMELIC OPEIBIOIS. ...ttt b et s b et b e b 147
7.2.3  OPEIator PriONTTIES. .. ccueeeteeeteiete st sttt sttt sttt et b et b et b et e bt bbb 148

11.2 Arithmetic model and related statements

To fill in from ALF 2.0:

3.4 ATNTNMELIC MOGEIS.......cei ittt e sb e s e b e sabe b e ebeesbesbeesresasesreesesbeeneens 22

7.  General rulesfor arithmetic MOGEIS.........ccoeeiiiiiiicece et re b s sre b sre e 143
7.1 Principles of arithmetic MOGEIS........cocveiiiiiii e e s sreeean 143

7.1.1 Global definitions for arithmetic MOdElS...........coveieiiciiii e 143

7.1.2  Trivial arithmeEtC MOGE ........ceeiieiriciecee et ere e sbe e sreeneesae s 143

7.1.3  Arithmetic model using EQUATION.........cceieieiireeeee et se e eie s see e se e e sneseas 144

7.1.4  Arithmetic model USING TABLE .....c.coeieeecceceee et 144

7.1.5 Complex arithmetic MOE ........ccooiieiiicece e en 145

7.3 Construction of arithmMELiC MOEIS..........oveieiriceericeece ettt b e b reenes 148

7.6 ArthMELiC SUDMOUEIS .......ccviiceeieiiee ettt ettt se e s st sb e et et e e s e ebeeneesreenreeres 156

11.2.1 Arithmetic model statement

Syntax sniplet:

arithmetic_nodels ::=
arithmetic_nmodel { arithnetic_nodel }

arithnetic_nodel ::=

partial _arithnetic_nodel

non_trivial _arithnetic_nodel

trivial _arithnetic_nodel

assi gnment _arithmetic_nodel
arithmetic_nodel tenplate_instantiation

11.2.2 Partial arithmetic model
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partial _arithnetic_nodel ::=
nonescaped_identifier [ arithmetic_nodel identifier ]
{ partial _arithmetic_nodel _itens }

partial __arithnetic_nodel itens ::=
partial __arithnmetic_nodel _item
{ partial _arithmetic_nodel item}

partial __arithnetic_nodel item::=
any_arithnetic_nodel _item
| table

Partial arithmetic model contains only definitions relevant for the model, but not sufficient data to evaluate the
model.

Definitions within unnamed partial arithmetic model (i.e. partial arithmetic model without arithmetic model
identifier) shall be inherited by all arithmetic models of the same type (i.e., using the same nonescaped identifier)
within scope. However, these definitions can be locally overwritten.

Named partial arithmetic model (i.e. partial arithmetic model without arithmetic model identifier) can be used as
argument of an EQUATION within another arithmetic model within scope, without appearing in the HEADER.

If a partial arithmetic model outside a HEADER contains a TABLE, the arithmetic values in the TABLE shall
define a discrete set of valid values for the model.

If a partial arithmetic model within a HEADER contains a TABLE, the arithmetic values in the TABLE shall
define the entries for table-lookup.

11.2.3 Non-trivial arithmetic model

non_trivial _arithnetic_nodel ::=
nonescaped_identifier [ arithmetic_nodel _identifier ] {
[ any_arithnetic_nodel itens ]
arithnmetic_body
[ any_arithnetic_nodel itens ]

}
Non-trivia arithmetic model contains sufficient data to evaluate the model.

11.2.4 Trivial arithmetic model

trivial _arithmetic_nodel ::=
nonescaped_i dentifier [ arithmetic_nodel _identifier ]
= arithnetic_val ue ;
nonescaped_i dentifier [ arithmetic_nodel _identifier ]
= arithmetic_value { any_arithmetic_nodel _itens }

Trivial arithmetic model is associated with a constant arithmetic value. Therefore the evaluation of the arithmetic
model is trivial.
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11.2.5 Assignment arithmetic model

assignment _arithnetic_nodel ::=
arithnmetic_nodel identifier = arithnmetic_expression ,;

Thisform of arithmetic model is valid only in the following cases:

A partial arithmetic model has been defined using the arithmetic model identifier

aAr:\tlr?meti ¢ models for al arguments contained in the arithmetic expression have been defined.
OR

Thisconstruct is used in a dynamic template instantiation.

11.2.6 Items for any arithmetic model

any_arithnetic_nodel itens ::=
any_arithnetic_nodel _item{ any_arithnetic_nodel _item}
any_arithnetic_nodel _item::=
al | _purpose_item
| from
| to
| violation

Semantic restrictions apply, dependent on type and context of the arithmetic model.

11.3 Arithmetic submodel and related statements

11.3.1 Arithmetic submodel statement

arithnmetic_subnodels ::=
arithnmetic_subnmodel { arithnetic_subnodel }

arithnmetic_subnodel ::=
non_trivial _arithmetic_subnodel

| trivial _arithnetic_subnodel
| arithmetic_subnopdel tenplate_instantiation

11.3.2 Non-trivial arithmetic submodel
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non_trivial _arithnmetic_subnodel ::=
nonescaped_i dentifier {
[ any_arithmetic_subnodel _itens ]
arithmeti c_body
[ any_arithmetic_subnodel _itens ]

}

Non-trivial arithmetic submodel contains sufficient data to evaluate the arithmetic submodel!.

11.3.3 Trivial arithmetic submodel

trivial _arithnetic_subnodel ::=

nonescaped_identifier = arithnetic_val ue ;

| nonescaped_identifier

= arithmetic_value { any_arithmetic_subrodel _items }

Trivial arithmetic submodel is associated with a constant arithmetic value. Therefore the evaluation of the arith-

metic submodel is trivial.

11.3.4 Items for any arithmetic submodel

any_arithnetic_subnodel _itens ::=
any_arithnetic_subnodel _item
{ any_arithnetic_subnodel _item}
any_arithnetic_subnodel item::=
al | _purpose_item
| violation

Semantic restrictions apply, dependent on type and context of the arithmetic submodel.

11.4 Arithmetic body and related statements

11.4.1 Arithmetic body

arithmetic_body ::=
arithnmeti c_subnodel s
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| table_ arithnetic_body
| equation_arithnetic_body

table_arithnetic_body ::=
header table [ equation ]

equation_arithnetic _body ::=
[ header ] equation [ table ]

Arithmetic model body shall supply the data necessary for evaluation of the arithmetic model.

11.4.2 HEADER statement

header ::=
HEADER { identifiers }

| HEADER { header _arithmetic_nodels }
| header tenplate_ instantiation

header _arithnetic_nodels ::=
header _arithnetic_nodel { header _arithnetic_nodel }

header _arithnetic_nodel ::=
non_trivial _arithnetic_nodel
| partial _arithnetic_nodel

HEADER shall contain arguments for evaluation of arithmetic model. The arithmetic values of those arguments
must be supplied by application program.

Semantic restriction: No arithmetic submodel within arithmetic model body.

11.4.3 TABLE statement

table ::=
TABLE{ arithnetic_val ues }

| table_ tenplate_instantiation

TABLE shall provide means for evaluation using a look-up method. All arithmetic_values within TABLE must
all be of the same type and compatible with the type of the arithmetic model under evaluation.

11.4.4 EQUATION statement

equation ::=
EQUATION { arithnetic_expression }
| equation_tenplate_instantiation

EQUATION shall provide means for evaluation using an analytical method.
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11.5 Arithmetic model container

To fill in from ALF 2.0:

7.5 Containersfor arithmetic MOCEIS...........oiciiiiiiiie e sre s srae e 155
7.1.6 Containersfor arithmetic models and SUDMOELS ..........ceeveeiiiiie e 146

arithnetic_nodel container ::=
arithmetic_nodel container_identifier

{ arithnmetic_nodel s }

11.6 Statements related to arithmetic models for general purpose

11.6.1 MIN and MAX statement

To fill in from ALF 2.0:

7.6.1  SemanticSOf MIN /T TYP/ IMAX oottt e 157

11.6.2 TYP statement

11.6.3 DEFAULT statement

1o fill in from ALF 2.0:

741 DEFAULT @NOLATON. ...c.eitiiiiieiirierestesisiesesie sttt sttt sbe st st sbe st sesb e et e e e s 150
7.6.2  SemantiCS Of DEFAULT .....ocooiiiireetereet ettt b e s ebesnene e 158

11.6.4 LIMIT statement

To fill in from ALF 2.0:

8.13 Reliahility CBICUIALION .......c.eveeiiiieiieicee et 197
8.13.3 Global LIMIT SPECITiCAlIONS......ccvrievirirteiirieriete sttt e e 199
8.13.4 LIMIT and model specification in the Same CONtEXL............corerrernenneneenee e 199
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8.13.5 Model and argument specification in the SamMe CONLEXE .......ccoeverererererirenerse e 201

11.6.5 Annotations for arithmetic models for general purpose

To fill in from ALF 2.0:
7.4 Annotations for arithmeEtiC MOTEIS.........oooueiiieie et 150
A R U 1\ B =140 10) = 1) O 150
7.4.3 CALCULATION GNNOLALION.......ceeiiuiieiieeieieeieseeee e tesssree s seteessetesssseesseresssssesssssessssenesas 151
7.44 INTERPOLATION QNNOLALION.....ccciiiiiiieieiteieseieeeeteeestee s s eteessete s sseeesssteessasesssnnesssseeeens 152

11.7 Rules for evaluation of arithmetic models

11.7.1 Arithmetic model with arithmetic submodels

The application program shall decide which arithmetic submodel applies for evaluation in a particular situation.
Per default, the arithmetic submodel identified by the DEFAULT keyword or the arithmetic submodel referenced
by the DEFAULT annotation shall apply.

11.7.2 Arithmetic model with table arithmetic body

All arithmetic models in HEADER must contain TABLE.

Describe algorithm to identify correct table entry.

Refer to INTERPOLATION annotation.

Supplementary EQUATION is legal, shall be used for interpolation or extrapolation values outside range.
11.7.3 Arithmetic model with equation arithmetic body

Operands in arithmetic expression shall be defined as arithmetic models in HEADER or as partial arithmetic
models outside HEADER, but within scope. It shall be legal to some arguments defined in the HEADER and

some others outside HEADER.

For named arithmetic model, the name shall be used as operand. For unnamed arithmetic model, the keyword
shall be used as operand.

Supplementary TABLE is legal, shall be used as lookup entry for downstream arithmetic models, when the arith-
metic model itself is within HEADER.

11.8 Overview of arithmetic models

To fill in from ALF 2.0:
8.  Electrical performance MOGEIING .......cocueiiieeiiiire s se e sttt e e s e nesresresnesrenean 161
8.1 Overview of MOdeling KEYWOITS.........ccviiieiiiece ettt e sre e sneean 161
<300St 40T 1 1 1= S 161
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8.1.2  ANBIOY MOUEIS. ....cuiiteirierietee ettt bbbttt ettt 163
8.1.3  SupplemMentary MOUEIS. .......cooiieeeeeeeee ettt 164
9.2 Arithmetic modelsin the CONtext Of 1AYOUL ...........ccrirririire e 220

11.9 Arithmetic models for timing data

To fill in from ALF 2.0:

8.3 Specification of timing MOUEIS........ccceieeieiie e e e 171
8.3.1 Templatefor timing measurements/ CONSLIaiNES .......cccccveererieveresiere s 171
8.3.2 Partialy defined timing measurements and CONSLIAINES.........ccvvvverereesenieseseeseee e 173
8.3.3 Template for same-pin timing measurements/ CONSITaiNtS.........cceeervereeeerireeienesieseeseeens 173
8.3.4 Absolute and incremental evaluation of timing MOdelS..........ccocvvvvieieverevnceccsecce e, 174
8.7.4 PIN-related timing MOUEIS .......cccviieiiei e 184

11.9.1 TIME statement

To fill in from ALF 2.0:

530G 1< T 11 T 176
8.13.1 TIME Within the LIMIT CONSLIUCE .....ccueiueieeieeceereeecte et sie s esne e sne e 197
8.9.3 TIME t0o PEaK MEASUrEMENL ......ocviieieieie s ettt re st s be e se e se e sesaesresrenas 190
O RVIVE= V7= (o] g o (== ] o4 o] 1O 192
T80 I = T oot o) =S 192
8.10.2 Annotations Within aWaVEfOIM ..........coviei e 194

11.9.2 FREQUENCY statement
To fill in from ALF 2.0:
8.13.2 FREQUENCY Within aLIMIT CONSIIUCE ......cccccvreirieiniei et 198
89.2 TIME and FREQUENCY @NNOALON........cceivrieirieirieesiee ettt st 189
11.9.3 DELAY and RETAIN statement
To fill in from ALF 2.0:

8.3.7  DELAY o 176
8.3.8  RETAIN oo 176

11.9.4 SLEWRATE statement

To fill in from ALF 2.0:
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8.3.9  SLEWRATE ..o e 177

11.9.5 SETUP and HOLD statement
To fill in from ALF 2.0:

8310 SETUP .. et e e e 177
8.3 L1 HOLD . et e 177

11.9.6 NOCHANGE statement
To fill in from ALF 2.0:

8.3.12 NOCHANGE ... s 178

11.9.7 RECOVERY and REMOVAL statement
To fill in from ALF 2.0:

8.3.13 RECOVERY ....ooiiiiti s e s 178
8.3.14 REMONVAL ..o s 178

11.9.8 SKEW statement
To fill in from ALF 2.0:

8.3.15 SKEW between tWO SIgNAIS .....eceiiieeieieeee st se et sre e st sa e saenneneas 179
8.3.16 SKEW between MUItiple SIgNalS.......ccovieiiieeieireee et ean 179

11.9.9 PULSEWIDTH statement
To fill in from ALF 2.0:

8.3.17 PULSEWIDTH ..ot s 180

11.9.10 PERIOD statement

To fill in from ALF 2.0:

8.3.18 PERIOD ...t s 180
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11.9.11 JITTER statement
1o fill in from ALF 2.0:

8.3.19 JITTER it r et r et nn e erenes 180

11.9.12 THRESHOLD statement
To fill in from ALF 2.0:

8.2.1 THRESHOLD AEfINITION. ....cciitieieie et eeee ettt e st s e s b e sbe s s eaae e s sabeessteessreeas 165
8.2.5 Context of THRESHOLD AefiNitiONS........cooieiuiiiieie ettt saes s st sae e s s vee s 169

11.10 Auxiliary statements related to timing data
11.10.1 FROM and TO statement
To fill in from ALF 2.0:

8.2.2 FROM aNd TO CONLAINET ......cccueiiuriieieier et ettt st e sreeste s sbassaeesbessbaessbessabe s bessbesssbessanesabessrns 166

from::=
FROM { fromto_itens }

to ::=
TO{ fromto_itenms }

fromto itens ::= fromto item{ fromto item}
fromto item::=
PI N _si ngl e_val ue_annot ati on

| EDGE_single_value_annotation
| THRESHOLD arithnetic_nodel

11.10.2 EARLY and LATE statement

To fill in from ALF 2.0:

8.5 EARLY AN0 LATE CONTAINET .....cociceeeiiteieieetee e steee sttt e ettt s s s aae s s ebaesssatessessasssaseasssbesssssssssbenessssensnnes 181
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EARLY arithnetic_nodel container ::=
EARLY { early_late_arithnetic_nodels }

LATE arithmetic_nodel container ::=
LATE{ early_late_arithnetic_nodels }

early late arithnetic _nodels ::=
early late_ arithnetic_nodel
{ early late_arithmetic_nodel }

early late arithnmetic_nodel ::=
DELAY arithnetic_nodel

| RETAIN arithmetic_nodel
| SLEWRATE arithnetic_nodel

11.10.3 Annotations for arithmetic models for timing data

To fill in from ALF 2.0:

8.2 Auxiliary statements for timing MOUEIS..........ooiiriiireiee s 165
8.2.3  PIN BNNOLALION ..ottt sttt ettt b et b et n s 166
824 EDGE_NUMBER @NNOLAION.......c.tiveiiiieinieinieiste sttt sttt 166

11.11 Arithmetic models for environmental data
To fill in from ALF 2.0:

8.6 Environmental dependency for electrical datan...........cooieeeiriririiee e 181

11.11.1 PROCESS and DERATE_CASE statement

1o fill in from ALF 2.0:

B.6.1  PROCESS.......c.cotiteititett ettt sttt ettt et et e et seete st b e st et e st et e st et e s ae et e e te e ee 182
8.6.2 DERATE _CASE ...ttt et bbb e ettt ne et 182
8.6.3  Lookup table Without iNterPOlEtiON ............ccerveirerirerrerre e e 182
8.6.4 Lookup table for process- or derating-case COEffiCients.........ccoeveeerececnni e 183

11.11.2 TEMPERATURE statement
1o fill in from ALF 2.0:

8.6.5 TEMPERATURE ...ttt st 183
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11.12 Arithmetic models for electrical data

To fill in from ALF 2.0:

8.7 PIN-related arithmetic modelsfor electrical data..........cccevvriieiiienceccsecre e 183
S50 R = 1 oot o] =R 183
8.7.2 CAPACITANCE, RESISTANCE, and INDUCTANCE........ccccoverrtrrrieseereseeeeere e 184
8.7.3 VOLTAGE and CURRENT .....cctiteteirirerirtee st ese e seesesassesesessssssssssessesssesessnsessssssnsesens 184
8.7.6  Context-SPECITiC SEMANTICS......cceciie it r e sresre e 185

11.12.1 CAPACITANCE statement

11.12.2 RESISTANCE statement

11.12.3 INDUCTANCE statement

11.12.4 VOLTAGE statement

11.12.5 CURRENT statement

11.12.6 POWER and ENERGY statement

To fill in from ALF 2.0:

8.11 Arithmetic models for POWEr CAlCUILION ........ccccveeeueeice et 194
S0 I T = T oot o) =R 194
8.11.2 POWER aNA ENERGY .....cociueeiiiirieieeiirieieesesesieese s sssesssaesesssessssssssssessesssesessnsessssssnsesens 195

11.12.7 FLUX and FLUENCE statement

To fill in from ALF 2.0:

8.12 Arithmetic models for hot €lectron CAlCUIALTION ........cceeiveiiceieiie e 196
S0 2t R = T oot o] =S 196
8.12.2 FLUX @NU FLUENCE........coci ittt sttt et s vt sttt st et st e sbe st s sresessressensreas 196
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11.12.8 DRIVE_STRENGTH statement

To fill in from ALF 2.0.2:

8.8 Other PIN-related arithmetic MOElS........ccvvieceei e
8.8.1 DRIVE STRENGTH ....ccociiiectee ettt ettt v

11.12.9 SWITCHING_BITS statement

To fill in from ALF 2.0:

882 SWITCHING BITS. ..ot

11.12.10 NOISE and NOISE_MARGIN statement

To fill in from ALF 2.0:

8.14 NOISE CAlCUIALTON. ....cve ittt e
8.14.1 NOISE_MARGIN definition........ccceevrvrveerrererineeeneseseseereseseessseseseseesens
8.14.2 Representation of N0isein AVECTOR........cccoveeeeeeinnnene e
8.14.3 Context of NOISE_MARGIN .......cccoeovrreeirrre et
L3007 7 R \\ [0 TS Y o] (] o= o = o) o 1TSS
ST T Lo TE= =Y = 1= 1o

11.12.11 Annotations for arithmetic models for electrical data

To fill in from ALF 2.0:

8.9 Annotations for arithmetic MOMEIS.........ccccceiiiriceece e
8.9.1 MEASUREMENT @nNOtatioN......cceevverieiiiieireceeesree st seessvessveessnee e
8.9.4 Rulesfor combinations of aNNOLatiONS..........ccveeveeeeereveeciee e

11.13 Arithmetic models for physical data

11.13.1 CONNECTIVITY statement

To fill in from ALF 2.0:

9.15 CONNECTIVITY StAaEMENL......cceeoveceeieierecrece et seesreee e eeese s sresbesreseeenes
Lo LT R B T 1T 0Tl o o OSSP
9.15.2 CONNECT_RULE annotation..........cccoceerueieereesieneseseeseseseressene e
9.15.3 CONNECTIVITY modeled with BETWEEN statement ..............o.......
9.15.4 CONNECTIVITY modeled aslookup TABLE .......cccoeeeveveecieenne,
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11.13.2 SIZE statement

11.13.3 AREA statement

11.13.4 WIDTH statement

11.13.5 HEIGHT statement

11.13.6 LENGTH statement

11.13.7 DISTANCE statement

11.13.8 OVERHANG statement

11.13.9 PERIMETER statement

11.13.10 EXTENSION statement

11.13.11 THICKNESS statement

11.13.12 Annotations for arithmetic models for physical data

To fill in from ALF 2.0:

9.18 Physical annotations for arithmetic MOCES...........cccvie i 264
9.18.1 BETWEEN statement within DISTANCE, LENGTH........ccccceonvreiniinneeene s 264
9.18.2 MEASUREMENT annotation for DISTANCE .........ccccoviieinrinnsennessee e 265
9.18.3 REFERENCE annotation for DISTANCE .........cccoourreininrieeesesisisrenesessessesesessesessessesens 265
9.18.4 ReferencetO ANTENNA ..ottt nr e e snens 266
9.185 REfErenCetO PATTERN.....ccicciiireeteetesiees et ee e ses st seassnsenenesns 267
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11.14 Arithmetic submodels for timing and electrical data

11.14.1 RISE and FALL statement

To fill in from ALF 2.0:

8.35 RISE and FALL SUBMOGEIS........coiuireiirieieieseeee e e 175

11.14.2 HIGH and LOW statement

To fill in from ALF 2.0:

8.7.5 Submodelsfor RISE, FALL, HIGH, and LOW .........cccviiinieneeireseeesese e 184

11.15 Arithmetic submodels for physical data

11.15.1 HORIZONTAL and VERTICAL statement
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12. Syntax Rule Summary

Suggestion: put all syntax items in alphabetical order, no subsections, since the syntax is already introduced for
each item in a dedicated subchapter.
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Symbols
?- 20
220
2?20
?7~20

A

abs 63
alias 31
all_purpose_items 30
alphabetic_bit_literal 19
annotation

CELL

NON_SCAN_CELL 39

any_character 16
arithmetic_binary_operator 63
arithmetic_expression 63
arithmetic_function_operator 63
arithmetic_unary_operator 63
attribute 32

B

based literal 19
based_literal 20

behavior 54

behavior_body 54

binary 19

binary_base 20
binary_digit 20

bit 19

bit_edge literal 20
bit_literal 19

block comment 18
boolean_binary_operator 60
boolean_expression 60
boolean _unary_operator 60

C

case-insengitive langauge 17
cell 38

cell_identifier 38, 39
cell_items 39

cell_template instantiation 39
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characterization 5
class 33
combinational _assignments 55
comment 17

block 18

long 18

short 18

single-line 18
comments

nested 18
compound operators 17
constant 32
constant numbers 18
context-sensitive keyword 23

D

decimal 19
decimal_base 20
deep submicron 5
delimiter 17

digit 20

E

edge literal 20

edge literal 20
edge literals 25
equation 68
equation_template_instantiation 68
escape codes 21
escape_character 17
escaped identifier 22
escaped _identifier 22
exp 63

F

function 53, 54

function_template instantiation 53, 54
functional model 5

G
group 33
group_identifier 33
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H

hard keyword 23

header 68

header_template instantiation 68
hex_base 20

hex_digit 20

hexadecimal 19

|

identifier 17
Identifiers 21
identifiers 21
include 31
index 27
integer 18

K

Keywords
context-sensitive 24
generic objects 23
operators 23

L

Library creation 1

library_items 37
library_template_instantiation 37
literal 17

log 63

logic_values 56, 57
logic_variables 28

M

max 63

min 63

mode of operation 5

N

nested comments 18
non_negative_number 18
non-escaped identifier 21
nonescaped_identifier 22
nonreserved character 17
Number 18

number 18
numeric_bit_literal 19
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objects 34

octal 19
octal_base 20
octal_digit 20
operation mode 5

P
pin_assignments 27

pin_identifier 40

pin_items41
pin_template_instantiation 40
placeholder identifier 22
placeholder_identifier 21

power constraint 5

Power model 5

primitive_identifier 55, 57
primitive_instantiation 55
primitive_items 57
primitive_template_instantiation 57
private keywords 24

property 32

public keywords 24

Q
guoted string 16, 20
guoted_string 20

R

real 18

reserved keyword 23
reserved character 16
RTL 4

S

sequential_assignment 55
sign 18

simulation model 5
single-line comment 18
soft keyword 23
statetable 56

statetable body 56

string 25

symbolic_edge literal 20
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T

table 68
table_template_instantiation 68
template 34

template_identifier 34
template_instantiation 35
timing constraints 5

timing models 5

U

unnamed_assignment 29
unsigned 18

V

vector 44

vector_expression 44, 60
vector_items 44
vector_template_instantiation 44
Vector_unary_operator 61
vector-based modeling 5
Verilog 4

VHDL 4

wW

whitespace 16

whitespace characters 16

wildcard_literal 19

wire 43, 45, 46, 47, 48, 49, 50, 51

wire_identifier 43, 45, 46, 47, 48, 50

wire_items 43

wire_template _instantiation 43, 45, 46, 47,
48, 49, 50, 51, 52

word_edge literal 20
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