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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 change this 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 cellsin 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 rejection 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 altogether. As a result, competitiveness and innovation of the
whol e 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, acommon standard library is expected to significantly reduce the
library development cycle and facilitate the deployment of new technologies 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 needsto be in the hand
of the user not the standard.

— efficiency - 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 trandlation
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 al 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 symbols, 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 progressin 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 aso be included under performance category. Such informa-
tion istypically 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 covers library data, whereas design data needs to be provided in other formats.

Table 1—Target applications and models supported by ALF

Application Functional model Performance 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 Performance 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 al 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 covers the 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

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 viol ation)
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 oneasa
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reference with respect to the other. The purpose of a generic functional model isto serve as an absol ute 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 atremendous 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 isrelated 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 |IEEE 1481**

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

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

{itent optional itemthat can be repeated

{iteml | iten2 | ... } optional itenms 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.

=== |l eft side and right side expressions are equival ent
<itemr 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 objects used 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-
elsused in this standard.

Annexes. Following Clause 11 are a series of normative and informative annexes.

Advanced Library Format (ALF) Reference Manual IEEE P1603 Draft 1



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. AL F does not depend on C.

| SO/IEC 9899:1990, Programming L anguages—C.*

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

1130 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, Genéve 20, Switzerland/Suisse (http://www.iec.ch/). ISO/IEC publications are aso available
in the United States from the Sales Department, American National Standards Institute, 11 West 42nd Street, 13th Floor, New York, NY
10036, USA.
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3. Definitions

For the purposes of this standard, the following terms and definitions apply. The IEEE Sandard 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) synthesistools,
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 allowing inference of
sequential and combinational logic components.

38...

3.9timing 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 salf 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 |EEE 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

IP 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

Advanced Library Format (ALF) Reference Manual

IEEE P1603 Draft 1



5. Language construction principles

Tofill in from ALF 2.0:

3.

(@ o)1= ot 1700 L= USSP 15
3.1 SYNLAX CONVENTIONS. ....uiitiitiititesteseesteiesee e et et re et ebesaeeeesbesbeseese e beseesseaeeneeaeeaeebeeaesaeebesbesaeseeaeenseneeneans 15
3.7 Relationships DEtWEEN ODJECES.......cciiuiiiieie e bbb s s 23
3.9 Reations DEWEEN ODJECES......cui it eb e sbesae 27

39.1 Keywordsfor referencing objects used as annotation.............oceeeeeerereneneniesene e 28

3.9.3  Other incremental defiNitioNS..........c.cooiueiieieiene e 29
LiDrary OFQaniZBLION .........coceieieireeeeteserte ettt sttt bt e et et et e se e s e eae e e e aeeme e b e e me b e st enbesee e enteneenes 31
T RS oo o[ oo [ U1 = RSO PRTRSRN 31

IEEE P1603 Draft 1 Advanced Library Format (ALF) Reference Manual 13



14

Advanced Library Format (ALF) Reference Manual

IEEE P1603 Draft 1



6. Lexical rules

This section discusses the lexical rules.

6.1 Cross-reference of lexical tokens

**Table needs update* *

Table 2 cross-references the lexical tokens used 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_literal 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 6.34 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_literal 6.34 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 P1603 Draft 1
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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 ocC

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 ;=

&l|F||“,,||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 ::
abcd flgihjifjikiliminjo rIs|itiu|viw|x|y|z
AI B||é E)||EI|%||C5||LI||I||J||K||L||I\Ap|‘\cl]||0||lg|b|lRIS|lTIKJ'|V|W
X Y 1|Z
Syntax 4—Letter
digit ::

O|1|2|3|4|5|6|7|8|9

Syntax 5—Digit
6.2.3.3 Escape character

The escape character is shown in Syntax 6. ** More??

eﬁcr{\pe_character =

Syntax 6—Escape character

ALF treats uppercase and |owercase 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 translated, 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 acell or apin, shall always be preserved
as areference. For example, if the name of a cell is declared as MyCel | , reference to the cell can be made as MYCELL or

nycel | . However, it shall aways be translated into VERILOG asMyCel | .

6.3 Lexical tokens

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

anumber, abit literal, a based 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.

delimiter ::=
reserved character
|1& & | &lll, === >= <=
[ 202~ 7| *’)| 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 asinteger 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

Aninteger isadecimal 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_litera ::=
numeric_bit_literal
| alphabetic_hit_literal
| dont_care literal
| random_literal
numeric_bit_literal ::=

alphabetic_bit_literal ::=
X|1Z|L1H |U|W
IX1Z[Ihjujw
dont_care literd ::=
>

rmgom_l iteral ::=

Syntax 10—Bit literal

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

Table 4—Single bit constants

Literal Description
0 Valueislogic zero.
1 Valueislogic one.
Xor X Valueis unknown.
Lorl Valueislogic zero with wesk drive strength.
Hor h 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 () shall 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
alowed between base and digit token in abased literal.

When an alphabetic bit literal is used as an octal digit, it shall represent three repeated bits with the same literal.
When an alphabetic bit literal is used 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{ _ | octal_digit }
| decimal_base{ _ | digit}
| hex_base{ _ | hex_digit}
bi naré_base =
1 I 1 b

binary_digit ::=
bit_literal
octal_base::=
lOllo
octal_digit ::=
binary_digit|2|31415|6|7
decimal_base ::=
lDle
hex_base::=
"H|'h
hex_digit ::=
octa_digit|8]9|A|B|C|D|E|F|alb|c|d|e|f

Syntax 11—Based literal
Example

" 02xwou Isthesameas 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 literal
bit_edge literal ::=
bit_literal bit_literal
word_edge literal ::=
based_literal based literal
symbolic_edge literal ::=
17?7~ ?-

Syntax 12—Edge literal

6.3.7 Quoted strings

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

quoted_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-
acterswhich can follow the backdash (\ ) and their meanings are listed in Table 5.

Table 5—Special characters in quoted strings

Symbol Asggacj:)c)de 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 Carriage return.
\ " 042 Double quotation mark.
\\ 134 Backdash.
\ 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, as shown in
Syntax 14. An identifier shall be any sequence of letters, digits, underscore (_), and dollar sign ($) character.
Identifiers 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.

identifiers ::=
identifier { identifier }
identifier ::=
nonescaped_identifier
| escaped_identifier
| placeholder_identifier
| hierarchical _identifier

Syntax 14—Identifiers
Purpose: Create a name for an object, create a predefined value for an object.

6.3.8.1 Non-escaped identifier

If anidentifier is constructed from one or more non-reserved characters, it is called an non-escaped identifier, as
shown in Syntax 15.

A di gi t shall not be allowed asfirst character of a non-escaped identifier.
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nonescaped_identifier ::=
nonreserved_character { nonreserved_character }

Syntax 15—Non-escaped identifier
6.3.8.2 Escaped identifier

A sequence of characters starting with an escape_char act er is caled an escaped identifier. The escaped
identifier legalizesthe use of adi gi t asfirst character of anidentifier and theuseof 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 16.

escaped_identifier ::=

escape_character escaped_characters
escaped_characters ::=

escaped_character { escaped_character }
escaped_character ::=

nonreserved character
| reserved_character
| escape_character

Syntax 16—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 formal parameter, which is
replaced by the actual parameter in template instantiation, as shown in Syntax 17.

placeholder_identifier ::=
< nonescaped_identifier >

Syntax 17—Placeholder identifier

6.3.8.4 Hierarchical identifier

A hierarchical identifier shall be defined as shown in Syntax 18, with no whitespace in-between the characters.

hierarchical_identifier ::=
identifier . { identifier . } identifier

Syntax 18—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.

idl\.id2 //Only the dot is escaped.
idl.\id2 //Only id2 is escaped.
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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 iscalled 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, aparser for atiming analysis
application can ignore objects that contain power related information described using soft keywords.

6.4.1 Keywords for objects

| **tablenot up to date, maybe should be omitted**

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

Table 6—Object keywords

ALIAS
CLASS
GROUP

PIN
SUBLIBRARY
WIRE

ATTRIBUTE
CONSTANT
HEADER
PRIMITIVE
TABLE

BEHAVIOR
EQUATION
INCLUDE

PROPERTY
TEMPLATE

CELL
FUNCTION
LIBRARY
STATETABLE
VECTOR

6.4.2 Keywords for operators

| **tablenot up to date, refer to “arithmetic expression language” **

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

IEEE P1603 Draft 1

Table 7—Built-in arithmetic function keywords

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

Term Definition

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 are legad syntax items, a
nonescaped_i dent i fi er shall takepriority over anal phabetic_bit _literal.

— Inacontext wherebothbi t _|iteral andnunber arelegal syntax items, anunber shall take prior-
ityoveranuneric_bit _literal.

— Inacontext where both edge_literal andidentifier arelegal syntax items, ani denti fi er
shall take priority over abit _edge_literal .

— Inacontext whereboth edge_| it eral and nunmber arelegal syntax items, anunber shall take pri-
orityover abit _edge_literal.

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

6.6 Values

A lexical token is semantically interpreted as avalue, onceits lower-level lexical components (i.e., literals) have
been identified.

**Some of these values are shown as plural (e.q., arithmetic values) others as singular (e.g., astring value)**

6.6.1 Arithmetic value

Arithmetic values XXX, as shown in Syntax 19.

arithmetic_values ::=
arithmetic_value{ arithmetic_value}
arithmetic_value ::=
number
| identifier
| pin_value

Syntax 19—Arithmetic values

Purpose: Data for calculation described in arit hnmeti c_nodel or inarithnetic_assi gnnent for
dynam c_tenpl ate_instantiation.
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Semantic restriction: arithnetic_value shal resolve to a vaid vaue for the particular
arithnmetic_nodel, where it is used. Some arithnetic_nodel s alow only unsigned (eg.,
SW TCHI NG_BI TS or FANQUT), others allow only non_negat i ve_nunber s (e.g., W DTH or LENGTH).
Non-interpolatable ari t hmet i ¢_nodel s (e.g., PROCESS or DERATE_CASE) alow only symboalic identifi-
ers rather than numbers.

6.6.2 String value

A string value XXX, as shown in Syntax 20.

string_value ::=
quoted_string
| identifier

Syntax 20—String value
Purpose: Textual data.
6.6.3 Edge values

Edge values XXX, as shown in Syntax 21.

edge values::=

edge vaue{ edge value}
edge vaue::=

(‘edge._literal )

Syntax 21—Edge values

Purpose: Use edge_l it eral asa standalone value. For that purpose, the edge | i teral isenclosed by
parentheses (()), to avoid parser ambiguity. Normally, an edge_literal appears only within a
vect or _expr essi on. Inthat context, the enclosing parentheses are not necessary.

6.6.4 Index value

Anindex value XXX, as shown in Syntax 22.

index_vaue::=
unsigned
| identifier

Syntax 22—Index value

i ndex_val ue shal resolve to unsi gned, i.e, i denti fi er shal be the name of a CONSTANT with an
unsigned value or a placeholder in TEMPLATE which gets replaced with unsi gned.
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7. Auxiliary items

** Add lead-in text**

7.1 Index and related items

**The following two syntax boxes could be combined* *

7.1.1 Index

Anindex XXX, as shown in Syntax 23.

index ::=
index_range,
| [ index_value

Syntax 23—Index

7.1.2 Index range

Anindex range XXX, as shown in Syntax 24.

index_range ::=
index_value . index_value

Syntax 24—Index range

i ndex_r ange shall define consecutive unsigned numbers, bound by thei ndex_val ue left and right of the
colon (: ). In the context of a Pl N statement, the left i ndex_val ue shall be considered as the M5B, the right
i ndex_val ue shall be considered as the MSB. i ndex_val ue can aso be used in the RANGE and GROUP
statements.

7.2 Pin assignment and related items

** Add lead-in text**

7.2.1 Pin assignment

A pin assignment XXX, as shown in Syntax 25.

pin_assignments ::=

pin_assignment { pin_assignment }
pin_assignment ::=

pin_variable = pin_value;

Syntax 25—Pin assignment

Purpose: Associates a pi n_val ue with a pi n_vari abl e for the purpose of pin mapping. Used in the
NON_SCAN_CELL statement, ARTWORK statement, and STRUCTURE statement.
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Semantic restrictions. The pi n_val ue shall be compatible with the pin_variable. A scaar
pi n_vari abl e can be assigned to another scalar pi n_vari abl e or to a scalar pi n_val ue, i.e. a
bit literal oronebit binary based_|iteral. A onedimensional pi n_vari abl e or a one-dimen-
siona dice of a two-dimensiona pin_variable can be assigned to another one-dimensional
pi n_vari abl e, another one-dimensional slice of a two-dimensional pi n_vari abl e of same bitwidth, a
based |iteral of thesamebitwidth, or toaunsi gned which can be converted into a binary number of the
same bitwidth.

If the bitwidth of the pi n_val ue is smaller than the bitwidth of the pi n_vari abl e, the LSBs shall be
aligned. Excessive leading bits of the pi n_var i abl e shal be filled with zeros (0).

To be discussed: If the bitwidth of the pi n_val ue is greater than the bitwidth of the pi n_vari abl e, the
LSBs shall be aligned. Excessive leading bits of the pi n_val ue shall be cut off.

7.2.2 Pin variable

A pin variable XXX, as shown in Syntax 26.

pin_variables ::=
pin_variable{ pin_variable}}
pin_variable::=
pin_variable_identifier [ index ]

Syntax 26—~Pin variable

Purpose: A pi n_vari abl e represents the information accessible through a Pl N. A PI N (see section xxx) is
the interface between alibrary component (i.e.,, aCELL or PRI M TI VE) and its environment.

Semantics: A legal pi n_vari abl e_identifier shal make reference to a previously declared PI N,
Pl N_GROUP, NODE, or PORT (e.g.,pi n_identifier.port_identifier).Alega index shal be bound
by the M SB and by the LSB of thei ndex_r ange in the referenced PI N.

7.2.3 Pin value

A pinvalue XXX, as shown in Syntax 27.

pin_values::=
pin_value{ pin_vaue}
pin_value ::=
pin_variable
| bit_literal
| based_literal
| unsigned

Syntax 27—Pin values

Purpose: pi n_val ue defines the set of values which can be assigned to a pi n_vari abl e. Assigning a
pi n_vari abl e to another pi n_vari abl e shall be legal. It can also be used in the context of a
NON_SCAN CELL, STRUCTURE, or prinitive_ instantiation, a a short form of
pi n_assi gnment , i.e., pin mapping by order instead of pin mapping by name.
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7.3 Annotation and related items

** Add lead-in text**

7.3.1 Annotations

An annotation is an auxiliary statement within the context of a |i brary_specific_object, a
library_specific_singular_object,oranarithnetic_nodel,asshownin Syntax 28. It serves
asaqualifier of its context.

annotation ::=
one_level _annotation
| two_level_annotation
| multi_level_annotation
one level _annotations ::=
one_level_annotation { one_level_annotation }
one level annotation ::=
single_value _annotation
| multi_value_annotation
single_value_annotation ::=
identifier = annotation_value ;
multi_value_annotation ::=
identifier { annotation_values }
two_level _annotations ::=
two_level_annotation { two_level_annotation }
two_level _annotation ::=
one_level _annotation
| identifier [ = annotation_value]
{ one_level_annotations }
multi_level annotations ::=
multi_level_annotation { multi_level_annotation }
multi_level _annotation ::=
one_level _annotation
| identifier [ = annotation_value]
multi_level_annotations }

Syntax 28—Annotations

7.3.2 Annotation value

An annotation value XXX, as shown in Syntax 29.

annotation_values ::=

annotation_value { annotation_value }
annotation value::=

index_value

| string_value

| edge _value

| pin_value

| arithmetic_value

| boolean_expression

| control_expression

Syntax 29—Annotation values

NOTE—Thereislexical overlap, but semantic distinction between the possible annotation values???.
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7.4 All purpose item

An all purpose item XXX, as shown in Syntax 30.

al_purpose_items::=

al_purpose_item { all_purpose_item}
al_purpose_item ::=

include

|dias

| constant

| attribute

| property

| class_declaration

| keyword_declaration

| group_declaration

| template_declaration

| template_instantiation

| annotation

| arithmetic_model

| arithmetic_model _container

Syntax 30—All purpose items

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

ularal | _pur pose_i t emislega within a specific context.
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8. Generic objects

Tofill in from ALF 2.0:

I €T 0T T ol o] o 1= ot £ TP

8.1 INCLUDE statement

An | NCLUDE statement XXX, as shown in Syntax 31.

include ::=

INCLUDE quoted_string ;

Syntax 31—INCLUDE statement

Tofill in from ALF 2.0:

3.2.3  INCLUDE SEALEMENL ......c.eitieereeeterertesieie st et see e bene e s snesens
4.2 USe Of MUITPIE FITES....ccviieiieieee e

8.2 ALIAS statement

An ALI AS statement XXX, as shown in Syntax 32.

dias =
AL ASidentifier = identifier

Syntax 32—ALIAS statement

Tofill in from ALF 2.0:

A N W VN = (< 111 |

8.3 CONSTANT statement

A CONSTANT statement XXX, as shown in Syntax 33.

constant ::=

CONSTANT identifier = arithmetic_value ;

Syntax 33—CONSTANT statement

Tofill in from ALF 2.0:

321  CONSTANT SEAEMENT ...eeeeiieeeeiee e e s s ebrr e s s e saar e e e e s e sbeeeeeeeas

8.4 ATTRIBUTE statement

An ATTRI BUTE statement XXX, as shown in Syntax 34.
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atribute ;:=
ATTRIBUTE { identifiers }

Syntax 34—ATTRIBUTE statement
Tofill in from ALF 2.0:

325 ATTRIBUTE SEEEMENL........ccoiiriiriririererrereereseere et 18

8.5 PROPERTY statement

A PROPERTY statement XXX, as shown in Syntax 35.

proEerty = o _
ROPERTY [ identifier ] { one_level_annotations }

Syntax 35—PROPERTY statement

Tofill in from ALF 2.0:

327 PROPERTY SAEMENL .. .cviiieieieieeiesieeesie st s nnes 19

8.6 CLASS statement

A CLASS statement XXX, as shown in Syntax 36.

class declaration ::=

CL ASSidentifier ;
| CLASSidentifier {aIIJourpose_items}

Syntax 36—CLASS statement

Tofill in from ALF 2.0:

I I O I N Y = (<101 | TR 17

8.7 KEYWORD statement

A KEYWORD statement XXX, as shown in Syntax 37.

keyword_declaration ::=
KEYWORD context_sensitive_keyword = syntax_item_identifier ;

Syntax 37—KEYWORD statement

Tofill in from ALF 2.0.2:

329 KEYWORD SEABEMENL ....c.oeieeiiieeeieeieeenie et se e s 19
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8.8 GROUP statement

A GROUP statement XXX, as shown in Syntax 38.

group_declaration ::=
GROUP group_identifier { annotation values }
| GROUP group_identifier{ index_value: index_value }

Syntax 38—GROUP statement

Tofill infrom ALF 2.0:

3.2.8  GROUP SEAEEMENL .....eeeeeieereseeieeiereseeeere s e ere s esesese e se e se e sesenesessesesesesessesesessnsesenenessnen 19
Semantics: When the group identifier is used in an ALF statement within the scope of the GROUP declaration,
that ALF statement shall be replaced by several statements, substituting the annotation values or the index val-

ues, respectively, for the group identifier. The replacing statements shall appear at the same scope as the GROUP
declaration.

8.9 TEMPLATE statement
A TEMPLATE statement XXX, as shown in Syntax 39.
Tofill in from ALF 2.0:

3.2.6  TEMPLATE SEABEMENL......ceiieiitie ettt stesses s tes s e e saae s sbessbessbessabesbessaessssessnansnrenas 18
5.6.8 ParameteriZEaDIE CEIIS.......uuiiieee ettt bbbt s sbr e s are e 97
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template_declaration ::=
EMPL ATE template_identifier { template items }
template_items ::=
template_item { template_item }
template_item ::=
al_purpose_item
| cell
| library
| node
| pin
| pin_group
| primitive
| sublibrary
| vector
| wire
| antenna
| array
| blockage
| layer
| pattern
| port
| rule
| site
| via
| function
| non_scan_cell
| test
| range
| artwork
| from
| to
|illega
| violation
| header
| table
| equation
| arithmetic_submodel
| behavior_item
| geometric_model
template_instantiation ::=
static_template_instantiation
| dynamic_template_instantiation
static_template_instantiation ::=
template identifier [ = StatiC] ;
| template:_identifier [ = Static] { annotation_values }
| template_identifier [ = StatiC]{ one level_annotations }
dynamic_template_instantiation ::=
template_identifier = dynamic
{ dynamic_template_instantiation items }
dynamic_template_instantiation_items::=
dynamic_template_instantiation_item
{ dynamic_template instantiation_item }
dynamic_template_instantiation_item ::=
one_level_annotation
| arithmetic_model

Syntax 39—TEMPLATE statement
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9. Library-specific objects

Tofill in from ALF 2.0:

3.3 Library-specific objects
3.6 Library-specific singular objects

6. Modeling for synthesis and test

9.1 LIBRARY statement and related statements

** Add lead-in text**

9.1.1 LIBRARY statement

A LI BRARY statement XXX, as shown in Syntax 40.

library ::=
LIBRARY library_identifier { library_items }
|LIBRARY library identifier ;
| library_template_instantiation
library_items::=
library_item{ library_item}
library_item ::=
sublibrary
| sublibrary_item

Syntax 40—LIBRARY statement

9.1.2 SUBLIBRARY statement

A SUBLI BRARY statement XXX, as shown in Syntax 41.

library ::=
§U BLIBRARY sublibrary_identifier { sublibrary_items }
| SUBLIBRARY sublibrary_identifier ;
| sublibrary _template instantiation
sublibrary_items ::=
sublibrary_item { sublibrary_item}
sublibrary_item ::=
all_purpose_item
| cell
| primitive
| wire
| layer
| via
| rule
| antenna
| array
| site

Syntax 41—SUBLIBRARY statement

9.1.3 INFORMATION statement

An | NFORVATI ON statement XXX, as shown in Syntax 42.
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INFORMATION_two level annotation ::=

INFORMATTON { information_one level_annotations }
information_one_level_annotations ::=

information_one level _annotation

{ information_one_level_annotation }
information_one_level_annotation ::=
AUTHOR one level annotation

| VERS ON_one level_annotation

| DATETIME_one_level_annotation

| PROJECT _one_level_annotation

Syntax 42—INFORMATION statement

| NFORIVATI ON shall be used within LI BRARY, SUBLI BRARY, CELL, W RE, and PRI M TI VE, since these
objects can be considered as standalone deliverables. Other objects, for example PI N, PORT, LAYER, or VI A,

can not be considered as standalone deliverables.

Tofill in from ALF 2.0:

3.8 INFORMATION CONAINEN .......covirieerieeiirreiineeiieeie et

9.2 CELL statement and related statements

** Add lead-in text**

9.2.1 CELL statement

A CELL statement XXX, as shown in Syntax 43.

cdl =
CELL cell_identifier { cell_items}

| CELL cell_identifier ;

| cell_template_instantiation
cel_items::=

cel_item { cell_item}
cel_item::=

all_purpose_item

| pin

| pin_group

| primitive

| function

| non_scan_cell

| test

| vector

| wire

| blockage

| artwork

Syntax 43—CELL statement

9.2.2 NON_SCAN_CELL statement
A NON_SCAN_CELL statement XXX, as shown in Syntax 44.

Tofill in from ALF 2.0:
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non_scan cell ::=

"NON_SCAN_CELL { unnamed_cell_instantiations }

INON_SCAN_CELL = unnamed_cell_instantiation

| non_scan_cell_template_instantiation
unnamed_cell_instantiations ::=

unnamed_cell_instantiation { unnamed_cell_instantiation }
unnamed_cell_instantiation ::=

cell_identifier { pin_values }
| cell_identifier { pin_assignments }

Syntax 44—NON_SCAN_CELL statement
6.2 NON_SCAN_CELL Sat@mMENL......cccoiieeiecieie ettt sttt sttt e st s esre e sre e e sreeraesresnaesreens 108
9.2.3 Annotations and attributes for a CELL

** Add lead-in text**

Syntax sniplet:

Tofill in from ALF 2.0:

6.1 Annotations and attribDULES FOr @CELL .......cueeiuiiiiecieciee ettt et e 101
6.1.1  CELLTYPE @NNOALION .....cciviivieiiieictecteeete et e et seees e stesteestesbesstesssestesasessesressaesnnssaesnsensens 101
6.1.2 ATTRIBUTE Within @CELL ODJECE.......ciiieiiieiiiiei sttt 101
6.1.3  SWAP _CLASS GNNOAION.......cciieitiiteieseeeeieeeereeeete s e erestestesaessesbeeesaeseesasseesessessessesrenses 103
6.1.3 RESTRICT _CLASS ANNOLALION......ccueetiitiiieitiiiesieseeieseeseeseeseetesesressessestestesaessessessessessesesss 103
6.1.3 Independent SWAP_CLASS and RESTRICT_CLASS.......ccoienrenriennenesenes e 104
6.1.3 SWAP _CLASSwithinherited RESTRICT CLASS.......ccccocviiiiieceie st 105
6.1.4 SCAN_TYPE @NNOLAIION .....cuecuieviieiieciecie st seeee st eeste s e erestestesae s e beeesae s e e se e e eresaesaesrenas 106
6.1.5 SCAN_USAGE @NNOALiON .....ccciiiiiieiiiiteiie e sieste st eeete e ere e s tesresre e eesae e easse e e esesaesaesrennas 106
6.1.6 BUFFERTY PE QNNOtALION.......cccoiiiieiteiie ittt e sessreets e stesteestessaestesssensesssessesnesssesnnns 107
6.1.7 DRIVERTYPE QNNOAiON .....veeviiiicrictiectecieete ettt st eteestesaesteesbe st esnssbesssssnsessesressaesnnns 107
6.1.8 PARALLEL _DRIVE @NNOaiON .....c.cceitiiieieiecieiececte et ste st st sre e sae e e e se e saesreenas 107

9.16 Physical annOtatioNS fOr CELL ........cccuiiieiiiieie ettt et st nee s enae e enaesreens 253
9.16.1 PLACEMENT _TYPE @NNOtALiON ......ccveieiieieiciceeecte ettt et ne e ere e 262
9.16.2 Reference of ASITE DY QCELL ...ccccueveuieiecececece ettt 262

9.3 PIN statement and related statements

** Add lead-in text**

9.3.1 PIN statement
A Pl Nstatement XXX, as shown in Syntax 45.

Tofill in from ALF 2.0:

6.5 DEfiNitioNS FOr DUS PINS....c..cuiieiiiei ettt st 127
553  Multi-dimensional VariablEsS..........ccoeieiiiieee e 83
6.5.2 Scalar PiNSINSIAE ANUS ....c.cuiiiie e 128
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pin =
PIN [ [ index_range] ] pin_identifier [ [ index_range] ] { pin_items}
| PIN [ [ index_range] ] pin_identifier [ | index_range] ] ;
| pin_template_instantiation
pin_item::=
all_purpose_item
| range
| port
| pin_instantiation
pin_items::=
pin_item{ pin_item}
pin_instantiation ::=
pin_variable{ pin_items }

Syntax 45—PIN statement
9.3.2 RANGE statement

A RANGE statement XXX, as shown in Syntax 46.

range ::=
%ANGE { index_range }

Syntax 46—RANGE statement

Tofill in from ALF 2.0:
6.5.1 RANGE fOr DUS PINS.....o it b 127
9.3.3 PIN_GROUP statement

A Pl N_GROUP statement XXX, as shown in Syntax 47.

pin_group ::=
IN_GROUP [ index_range] ] pin_group_identifier { pin_group_items }
| pin_group_template_instantiation
pin_group_items::=
pin_group_item { pin_group_item}
pin_group_item ::=
all_purpose_item
| range

Syntax 47—PIN_GROUP statement
Tofill in from ALF 2.0:
6.5.3  PIN_GROUP SEEEMENL.......coiiieiriietietenteee sttt ss s e s snessaesnesresnens 129
9.3.4 Annotations and attributes for a PIN

Tofill in from ALF 2.0:

6.4 Annotations and aftribULES FOr @PIN........cuuiiieiie et ae s 114
(ST VA § VAV A= 0o o] = (o] o R 114
LSRN = N I = =02 o = 1 o o (R 115
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6.4.3 DIRECTION @NNOAION.....c.ccitierieirieeieteeite et eseesteeiteseestesreestesseestesabesbeesestesssesseensesseessessens 115
6.44 SIGNALTYPE GNNOLBLION .....ueeveiiietictiecteceeete et eseesreeteesresaestesbesbeeeesbeensesseensesreessesaens 116
6.4.5  ACTION GNNOLBLION ......eeiteiieitietieeteete et ecte e eseeseeteseesbesbeesbesseestesasebessesbesseessesnsessessessens 120
6.4.6 POLARITY GNNOLALION ....veeeerieriecte ettt ettt st eestesteesbeebaestesasebeennesbeeseesresnnesbessessens 121
6.4.7 DATATYPE @NNOLALION......ceicieetieeeitietiecte et et eere e eseesaeeaeseebesteesbesbeesseesessseessensesseessesnens 122
6.4.8 INITIAL_VALUE @NNOtBHION......cccoiiiiieieeriireerieseeesteseesesteseesneseesseeeseesaeasseesessesssssessenss 122
6.4.9 SCAN_POSITION @NNOALiON .....ecovieeieeriereesieseesieseeesrese e stesee e sseseeesee e eessesessessessessenes 122
6.4.10 STUCK @NNOALION .....cciiitieiteiiieteceeite et eete e e eresresreeseesreeseesbesssesbesbesbeesesbeesssssesnsessesssessens 122
(ST I S U o I = 123
B.4.12 SIGNAL _CLASS ...ttt ettt e et e et esse e eesreeseesseentesteensenseensesneaneeeneenees 123
B.4.13 SUPPLY _CLASS. ...ttt se sttt ettt et s e see e e saeeeesseeneesneenaesteensenseensenneeneenneenees 124
6.4.14 Driver CELL and PIN SPECIfiCatiON.........cccerieiiiririiierierrieeee ettt st 125
6.4.15 DRIVETY PE QNNOGLION......ccciiitiiceiectee it ceeeeiteesteeseeesresseeesbessseesssessstesssesssessstessnnssnsessnes 125
B.4.16 SCOPE GNNOLGLION......cciiviiieeetiitieceeeeteesteeereesteeestesseessbessseesssessbessssessbessstesssessssessesssessnees 126
B.4.17 PULL GNNOALON ....cccuiiiitiecie ettt ettt st ettt e ete e et e st eesaeeeare e sbeeeaeebeesaseenteesaeeenbeenseesnres 126
6.4.18 ATTRIBUTE fOr PIN ODJECIS ....cuveiinieiiieiiiee ettt 126
6.9.2 Definitionsof pin ATTRIBUTE valuesfor memory BIST ..., 138
9.17 Physical annotationS fOr PIN ..ot bbb e 263
9.17.1 CONNECT_CLASS QNNOLALION.......ccveiiiuierietieteiteereetetesreetesteeesaesee s e esesresesresrestesresseseenns 263
0.17.2 SIDE @NNOLBLION ....eecuvieiieeicteeeiee et ctee et e tee et ete e s eaeeete e s abesebeeeaeeesbeesatesabeesbaeeaseesaeesnbeesessnres 263
9.17.3 ROW and COLUMN @NNOALION......ccveeeeeriiriiireiriete e sreeeeseeeesteesbesseesnssresssesssessessesssesnens 263
9.17.4 ROUTING _TYPE @NNOLALION ......cceiuieteieiieieecteeece ettt st ae s e b e sne b nas 264

9.4 WIRE statement and related statements

** Add lead-in text**

9.4.1 WIRE statement

A W RE statement XXX, as shown in Syntax 48.

wire ;=
W/ RE wire_identifier { wire_items }
| WIRE wire_identifier |
| wire_template instantiation
wire items::=
wire_item{ wire_item}
wire_item ;=
all_purpose_item
| node

Syntax 48—WIRE statement

Tofill in from ALF 2.0:

8.15 Interconnect parasiticS @A BNAIYSIS. ......coviriirieirieieeie e 209
8.15.1 Principles of the WIRE SIAEEMENT ........coeiriiireereese et 209
8.15.2 Statistical WIireload MOEIS.......c.coueiiiiirieree e e 210
8.15.3 BOUNAAIY PArGSIICS.....cvivereeiereeierieie ettt st et 211
8.15.5 Interconnect delay and Noise CalCULALION...........cccoeiieiriine e 216
8.15.6 SELECT_CLASS annotation for WIRE StateEMENt..........ccooevereninennerre e 217

IEEE P1603 Draft 1

Advanced Library Format (ALF) Reference Manual 39



9.4.2 NODE statement

A NODE statement XXX, as shown in Syntax 49.

node ::=
NODE node _identifier { node_items }
| NODE node identifier ;
| node_template instantiation
node items::=
node_item { node_item}
node item ::=
al_purpose_item

Syntax 49—NODE statement

Tofill in from ALF 2.0:

8.15.4 NODE deClaration ..........cceeieiiiiieii et s

9.5 VECTOR statement and related statements

** Add lead-in text**

9.5.1 VECTOR statement

A VECTOR statement XXX, as shown in Syntax 50.

vector ::=
VECTOR control_expression { vector_items }
IVECTOR control_expression |
| vector_template_instantiation
vector_items::=
vector_item { vector_item }
vector_item ;=
all_purpose_item
|illega

Syntax 50—VECTOR statement

9.5.2 ILLEGAL statement

A | LLEGAL statement XXX, as shown in Syntax 51.

illegal ::=
ILLEGAL ({illegal_items }
| illegal_template_instantiation

illegal_items::=
illegal_item { illegal_item}
illegal_item ::=
all_purpose_item
| violation

Syntax 51—ILLEGAL statement

Tofill in from ALF 2.0:
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6.7 ILLEGAL statement fOr VECTOR........cccrmireiirreieresreree s ere s senss s snnessnesens

9.5.3 Annotations and attributes for a VECTOR

To fill in from ALF 2.0:

6.6 Annotationsfor CLASS aNd VECTOR .......ccioiiiiiieece sttt st eree st s eeere st sreeneesaeenaesaeensesreens
6.6.1 PURPOSE ANNOALION.......ueciteiiieieieeteeteeeteeteeeeesreereeseesreeseesbesssestessbesbesssessessssssssnsessesssesses
6.6.2 OPERATION GNNOALION ....eccvviietieceeecetee et ettt s sae e s sbeseaesabessrtesnseesansesbessnessnres
(SN TRC T I AN =1 = =1 o = 1 o o
6.6.4 EXISTENCE _CONDITION @nNOtatiON .....ccveveereereeeereeeeeeseeseeseeseessesesseeseesenseesessesessessenses
6.6.5 EXISTENCE_CLASS ANNOALION......ccoiveirieireeesiee sttt sttt
6.6.6 CHARACTERIZATION_CONDITION annotation ........cccovcevereeriereeseeseerereesenesesseseenees
6.6.7 CHARACTERIZATION_VECTOR @nnOtation.........cccovevrerererreesenseeseseeesesessesseseeseenees
6.6.8 CHARACTERIZATION_CLASS aNNOatioN ......ccccciiuieriiteiieireieieee e eeeeseeeere e e svenas
3.9.2 Incremental definitioNSTOr VECTOR ........cooviiiiieiiiecee ettt ettt e ae s

9.6 LAYER statement and related statements

Tofill in from ALF 2.0:

LS T & 0172 Tor= I 4270 o (= 1T o o USSR

L T O 1Y < V= SRR

9.6.1 LAYER statement

A LAYER statement XXX, as shown in Syntax 52.

layer ::=
LAY ER layer_identifier { layer_items}

|ILAYER Iayer_identifier ,
| layer_template instantiation
layer_items::=

layer_item{ layer_item}
layer_item ::=

al_purpose_item

Syntax 52—LAYER statement

9.6.2 Annotations for a LAYER

Tofill in from ALF 2.0:

9.5 LAYER SEBEMENE.....coeiiviitieieeiteeie ettt ettt e e te st ete s e testesbeebeesbeessessssnsesseensesaesseesaesnsesbessresssestenns
Lo T R B T 11 o1 (o] T OSSOSO
9.5.2  PURPOSE QNNOALION........cueiiiiiiecieeeciee et et e esreeeaeesbeesteesaeeesbeesnesbeesaseenneesanesnseenseesanes
9.5.3  PITCH GNNOALION......ueiiiiieciectie ettt ettt tee e ae e srae et e e be e sabeesaeesabe e sbeesaseesbeesaneenbensnns
9.5.4 PREFERENCE GNNOLALON........cccviiieiiitiectectieeeeceeeeeeseesteesessaesssesteebesbeesssssesssssssesessesssesnes
LS o T =1 o= S
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9.7 VIA statement and related statements

** Add lead-in text**

9.7.1 VIA statement

A VI A statement XXX, as shown in Syntax 53.

via:=
VI A via_identifier { via_items }
| VIA via_identifier ,
| via_template_instantiation
via items::=
via_item { via_item}
via item ;=
all_purpose_item
| pattern
| artwork

Syntax 53—VIA statement

9.7.2 Annotations for a VIA

Tofill in from ALF 2.0:

O R T VI S = =001 o | PSS 237
0.8. 1  DEFINITION. ...eiitieii ettt ettt e s besbe e s besbae s b e eabebeeanesbesaeesbesnnesreenaens 237
0.8.2  USAGE @NNOLBLION.....ueciiierieriisieieseeeeseseesstesteseesee e seeseeseeseseeseesessessessessessessessensesseneenens 238
0.8.3  EXBMPIE ..ot 239
9.7.3 VIA reference statement
A VI Areference statement XXX, as shown in Syntax 54.
via_reference ::=
V1A { via instantiations }
| VIA { via_identifiers }
via_instantiations ::=
via_instantiation { via_instantiation }
via instantiation :;=
via_identifier { geometric_transformations }
Syntax 54—VIA reference statement
Tofill infrom ALF 2.0:
0.8 4  VIA FEFEIENCE ... ettt sttt es e e e eresaeseesretesaessenteneenanneeneas 240
0.10.7 VIA FEFEIBNCE ...oeieiee ettt sttt st se s et s seetesteeesseeesseneeneeneenanneeneas 249

9.8 Statements related to physical design rules

** Add lead-in text**
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9.8.1 RULE statement

A RULE statement XXX, as shown in Syntax 55.

rule::=
RULE rule_identifier { rule_items }
| RUL E rule identifier ;
| rule_template_instantiation
rule_items::=
rule_item { rule_item}
rule_item ::=
all_purpose_item
| pattern
| via_reference

Syntax 55—RULE statement

Tofill in from ALF 2.0:

.11 RULE SEBIEIMEN......cciviiciiitiecee ettt ettt ettt et s te e stesheestesaeenbesbesbessesesssntesaeeneesaeebensaesnsestenns 244
Lo I I 5t R B T 11 0T 1) o TSRS 244
9.11.2 Width-dependent SPBCING ... ... crvererierieierereeie ettt sttt se e b e se st sbe e sbeseeseesbeeas 245
9.11.3 ENO-OF-liNETUIE ...ttt sttt e be e e ae et sa b e eteesaee e saeeneeeares 246
9.11.4 REAUNTANT VIBS.....oieieieitieiiiieieeitee et e et e teesteette e seeeete e etb e e beeeaeeesbeaeabesabeessbesnseesaneesaeessessares 247
0.11.5 EXIrACHON FUIES......oeccvee ettt ettt e e v e te e st e e s be e eaee e sbeeeateeabeesabeenteesaeeenbeeneesnres 248
9.11.6 RULESWithin BLOCKAGE OF PORT ......ccviiiitiitieiee sttt sttt sessvessss s snssveesnesnees 248

9.8.2 ANTENNA statement

An ANTENNA statement XXX, as shown in Syntax 56.

antenna::=
ANTENNA antenna_identifier { antenna_items }
| ANTENNA antenna_identifier ,
| antenna_template_instantiation
antenna_items ::=
antenna_item { antenna_item }
antenna_item ::=
al_purpose_item

Syntax 56—ANNTENA statement

Tofill in from ALF 2.0:

.13 ANTENNA SLALEMENT....c.civiieitiiriiietiieteieeieeee e te s te e bese et sbesessesbese b besbesessenesseneseenensens 251
L0 30 A B T o1 o) o RSSO 251
9.13.2 Layer-SpeCifiC antenNNaTUIES.........ccccccviiiericiece et ere e e 252
9.13.3 All-layer antENNATUIES .......ccoieeieeeeecee et e e et e e e ereesrenneas 253
9.13.4 Cumulative antENNATUIES.......coeiuiierieiee ettt b e sbe s 254
AT N1t = o] o TSRS 255

9.8.3 BLOCKAGE statement

A BLOCKAGE statement XXX, as shown in Syntax 57.
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blockage ::=
BL OCK AGE blockage identifier { blockage items }
| BLOCK AGE blockage identifier ;
| blockage _template instantiation
blockage items::=
blockage_item { blockage item}
blockage _item ::=
all_purpose_item
| pattern
| rule
| via_reference

Syntax 57—BLOCKAGE statement

Tofill in from ALF 2.0:

0.9 BLOCKAGE StAEMENL.......c.eiitieeieitieiee ettt ettt te st eete st etesae st e et e e st e eseesbesasenseentesseeseesaesnsesaeensenss 240
L T I T 1 T (o) 240
0.0.2  EXBMPIE ..ot bne 241
9.8.4 PORT statement
A PORT statement XXX, as shown in Syntax 58.
port ::=
PORT port_identifier { port_items }
| PORT port_identifier ;
| port_template_instantiation
port_items ::=
port_item { port_item }
port_item ::=
all_purpose_item
| pattern
| rule
| via_reference
Syntax 58—PORT statement
Tofill in from ALF 2.0:
L T O @ IS = (=01 | AP 241
Lo IO R I T 1 T (o) 241
0.10.2 VA TEFBIENCE ....cceve ettt eee et ee et s e e tte e etee st e e be e steesaeeesb e e beseaeesssessnbessessseeentessnnessreas 242
9.10.3 CONNECTIVITY rulesfor PORT and PIN..........ccooiieiiiiiie ettt 242
9.10.4 Reference of adeclared PORT inaPIN annotation.............ccccoeveeiieeceenieceececeecre e, 243
L L RS A1 VAV A= s o = o] [N 244
L IO ST N = =g o = 1 o) 244
9.10.7 ROUTING TYPE ...ttt ettt ettt et sae e ns e e sneeneseenneneeneas 244

9.9 Statements related to physical geometry

** Add lead-in text**
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9.9.1 SITE statement

A S| TE statement XXX, as shown in Syntax 59.

Site::=
SITE site identifier { site_items }
| SI TE site_identifier ;
| site_template instantiation
site_items::=
site_item{ site_item}
site item ;=
all_purpose_item
| ORIENTATION_CLASS one level_annotation
| SYMMETRY_CLASS one_level_annotation

Syntax 59—SITE statement

Tofill in from ALF 2.0.2:

L T S I I = (11| R ORROR 249
Lo I 2 R B T 1 11 o] 1O 249
9.12.2 ORIENTATION_CLASSand SYMMETRY _CLASS.......ccooie et 249
O.12.3  EXBIMPI ... ettt ettt b h e e bt e et bRttt ne bt et b e bbbt 250
9.9.2 ARRAY statement

An ARRAY statement XXX, as shown in Syntax 60.

array ::=
ARRAY array identifier { array_items }
|ARRAY array_identifier ;
| array_template_instantiation
array_items ::=
array_item{ array_item}
array_item ::=
all_purpose_item
| PURPOSE_single_value_annotation
| geometric_transformation

Syntax 60—ARRAY statement

Tofill in from ALF 2.0:

0.14 ARRAY SEALEIMENL ...oeiuviiieeeceee e eeteeete e et esteeete e s rassseeebessstessseesstesssessaesesbessssesabessbeesaseesressnsesasesanres 256
Lo 7 5 R 0 T 1 T (o 1 256
9.14.2 PURPOSE QNNOLALION.......ccueieeiiriecteeeiteeieeeteestesesseessessbesssessssessbessnsesssessnsesssessnsssssessssssnses 256
O.14.3  EXBIMPIES ...ttt bbb bbb e bbbttt 257

9.9.3 PATTERN statement
A PATTERN statement XXX, as shown in Syntax 61.
Tofill in from ALF 2.0:

0.7 PATTERN SEBEMENT ..ottt e st r e sn e r e e se e nn e nnesrenes 235
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attern ;=
PATTERN pattern_identifier { pattern_items }
| PATTERN pattern_identifier ;
| pattern_template_instantiation
pattern_items ::=
pattern_item { pattern_item }
pattern_item ::=
all_purpose_item
| SHAPE_single_value_annotation
| LAYER_single value_annotation
| EXTENSION_single value_annotation
| VERTEX single value_annotation
| geometric_model
| geometric_transformation

Syntax 61—PATTERN statement

O.7. 1 DEFINITION. c..eicteeee ettt et s e e s b e et e s besbaesreeatenbesanesbesaeesbesnnesreesaens 235
0.7.2  SHAPE @NNOLAION. .....c.eiiteiiiiieecie ettt ettt et ete st s teesaesbaesaesbeeabesbeenbesbeessesasennesnnas 235
9.7.3  LAYER GNNOALION.......cciiitieiectetecte ettt et ettt te st steesteebeennesbesneesaesnnesteenens 236
9.7.4 EXTENSION GNNOLALION......cceeieitieieitieieete ettt ectesteeseeseeeaeseestesteesbesbeessesseensesseesseeseesaess 236
9.7.5  VERTEX @NNOLAIION......ccoiiuiiieiietieteeteete ettt et st seesteeaaestesaesbeeabesbeeeesbeennesaeenesbeesnens 237
9.7.6 PATTERN with geometric MOE! ..........ccooueirieinieiiieree e 237
.77 EXBMPIE...eieeee bbbt et 237
9.9.4 ARTWORK statement
An ARTWORK statement XXX, as shown in Syntax 62.
artwork ::=
ARTWORK = artwork_identifier { artwork_items }
|ARTWORK = artwork_identifier ;
| artwork_template_instantiation
artwork_items ::=
artwork_item { artwork_item}
artwork_item ::=
geometric_transformation
| pin_assignment
Syntax 62—ARTWORK statement
Tofill in from ALF 2.0:
9.4 ARTWORK SELEMENL ......eiveeiieiieiecee e etee et e et sre e see st esaesaae e ste e beste e tesneenseenaesaeeseessesneesneensenes 226
9.9.5 Geometric model
A geometric model XXX, as shown in Syntax 63.
Tofill in from ALF 2.0:
I €T o 1= 1 o 20 o U= ST 22
9.6 Geometric MOAEl SLALEMENL ........ccviieeecec e e e sre e s e e neenes 230
LS R I T T a1 (e o TSRS 231
9.6.2 Predefined geometric models using TEMPLATE ... 233
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geometric_model ::=
nonescaped_dentifier [ geometric_model_identifier ]
{ geometric_mode!_items }
| geometric_model_template instantiation
geometric_model_items::=
geometric_model_item { geometric_model_item }
geometric_model_item ::=
all_purpose_item
| POINT_TO_POINT_one_level_annotation
| coordinates
coordinates ::=

COORDINATES { x_number y_number { x_number y_number } }

Syntax 63—Geometric model
9.9.6 Geometric transformation

A geometric transformation XXX, as shown in Syntax 64.

geometric_transformations ::=
geometric_transformation { geometric_transformation }
geometric_transformation ::=
SHIFT_two_level_annotation
| ROTATE_one_level _annotation
| FLIP_one_level _annotation
| repeat

repeat ::=
REPEAT [ = unsigned] {
shi ft _two_level_annotation
[ repeat ]

Syntax 64—Geometric transformation

Tofill in from ALF 2.0.2:

9.3 Statements for geometric transformMation.............c.ccveeiecieese s s
LS N S o 1 B = 0 1= 0| SO S
0.3.2 ROTATE SLAEMENE.....ciciieieerieeirieesieesieerie st sse s ssssesseseseenes
0.3.3  FLIP S@EMENT .oviviicieeesee et
0.3.4  REPEAT SIABEMENL....c.cieiiieiririiriee sttt st snenesaenes
9.3.5 Summary of geometric transformations............ccccvveevevecieciece e

9.10 Statements related to functional description

Tofill in from ALF 2.0.2:

B, FUNCLION@ MOEIING ...cviieeeie et s r e et esre e e nneenees

9.10.1 FUNCTION statement
A FUNCTI ON statement XXX, as shown in Syntax 65.
9.10.2 TEST statement

A TEST statement XXX, as shown in Syntax 66.
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function ::=
FUNCTION { function_items }
| function_template_instantiation

function _items:;=

function_item { function_item}
function_item ::=

al_purpose_item

| behavior

| structure

| statetable

Syntax 65—FUNCTION statement

test ::=
TEST { test_items}
| test_template _instantiation
test items::=
test_item{ test_item}
test_item ::=
all_purpose_item
| behavior
| statetable

Syntax 66—TEST statement

Tofill in from ALF 2.0:

6.8 TEST SAOMENt......coiiiiicieieie i e
6.9 Physical bitmap for memory BIST ...
6.9.1 Definition Of CONCEPLS .....coueririeieriireeie e
6.9.3  EXplanatory eXample.......cccoeeiririinene e e

9.10.3 BEHAVIOR statement
A BEHAVI OR statement XXX, as shown in Syntax 67.

Tofill in from ALF 2.0:

551 BEHAVIOR.....c oo

9.10.4 STRUCTURE statement
A STRUCTURE statement XXX, as shown in Syntax 68.

Tofill in from ALF 2.0:

6.3 STRUCTURE StELEMENL........cocceiieiieiricierenre st

9.10.5 VIOLATION statement
A VI OLATI ON statement XXX, as shown in Syntax 69.

Tofill in from ALF 2.0.2:

8.4 VIOLATION CONMAINET .....eeeeiitiieiteiecreieeeteseetee e s ee et seaae s s saree s ste e s srensssneeas
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behavior ::=
BEHAVIOR { behavior_items}
| behavior_template_instantiation
behavior_items::=
behavior_item { behavior_item }
behavior_item ::=
boolean_assignments
| control_statement
| primitive_instantiation
| behavior_item_template_instantiation
boolean_assignments ::=
boolean_assignment { boolean_assignment }
boolean_assignment ::=
pin_variable = boolean_expression ,
primitive_instantiation ::=
primitive_identifier [ identifier ] { pin_values}
| primitive_identifier [ identifier ]
{ boolean_assignments }
control _statement ::=
@ control_expression { boolean_assignments }
{ : control_expression { boolean_assignments } }

Syntax 67—BEHAVIOR statement

structure ::=
STRUCTURE { named_cell_instantiations }
| structure_template_instantiation
named_cell_instantiations ::=
named_cell_instantiation { named_cell_instantiation }
named_cell_instantiation ::=
cell_identifier instance_identifier { pin_values }
| cell_identifier instance_identifier { pin_assignments }

Syntax 68—STRUCTURE statement

violation ::=
VIOLATION { violation_items }
| violation_template_instantiation
violation_items:;=
violation_item { violation_item }
violation_item ::=
MESSAGE_TYPE_single value_annotation
| MESSAGE_single_value_annotation
| behavior

Syntax 69—VIOLATION statement
9.10.6 STATETABLE statement
A STATETABLE statement XXX, as shown in Syntax 70.
Tofill in from ALF 2.0:

LN I NN I N = I T
RS T = (O | BT o TR (= 1= (o o
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statetable ::=
STATETABLE [ identifier ]
{ statetable_header statetable row { statetable row } }
| statetable template instantiation
statetable_header ::=
input_pin_variables . output_pin_variables,
statetable row ::=
statetable_control_values . statetable data values,
statetable_control_values ::=
statetable_control_value { statetable_control_value }
statetable_control_value ::=
bit_literal
| based_literal
| unsigned
| edge value
statetable data values::=
statetable_data value { statetable data value}
statetable_data value::=
bit_literal
| based_literal
| unsigned
[([!]pin_variable)
| ([~ pin_variable)

Syntax 70—STATETABLE statement

9.10.7 PRIMITIVE statement

A PRIMITIVE statement XXX, as shown in Syntax 71.

primitive ::=
PRIMITIVE primitive_identifier { primitive_items }
|PRIMITIVE primitive identifier ;
| primitive_template_instantiation
primitive_items::=
primitive_item { primitive_item }
primitive_item ::=
all_purpose_item
| pin
| pin_group
| function
| test

Syntax 71—PRIMITIVE statement

Tofill in from ALF 2.0:

5.6 Predefined models
Usage Of PRIMITIVES. ...t
Concept of user-defined and predefined primitives..........ccccveeveneene.
Predefined combinational primitives..........ccccvveceveecene e,
Predefined tristate primitives..........ccovveeceiiccese e
Predefined MUItIPIEXO ........cooveeecece e
Predefined flip-flop.......ccoov e
Predefined [aCh ..o

56.1
56.2
56.3
564
56.5
8.6.6
8.6.7

50
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10. Constructs for modeling of digital behavior

Tofill in from ALF 2.0:

55
51

52

53

54

VaTahl@ AECIArEIIONS ...ttt et a e s s b e s bbb e e e e e
CombiNaLioNal FUNCLIONS. .......coueiiiieieie e ettt st sae st b se e b e e e e eneeneas
L3N S R o 010 1¢ 7= o 0= Lo o [ oSSR
5.1.2 B0O0I€an OPErators ON SCAIAIS. .......ciiruiruiriereesierie ettt sttt ste e et e e e e se e e b s e e sbe e s
5.1.3  BO0O0I€an OPErators ON WOFGS. ... ....cueeeieieeierieeestese it see st sae e e e aese e saesae e sbesae e sbeneeses
5,14 OPErator PriOFtIES ....c.eeeiueeerie et sttt sttt e et e s b e e b b et s b ene e ee e e teneenes
5,15  DalalyPe MaDPING. . ..coveteueerereeieeteeiteteee st seesteseeseeseeseeseeseesessessessessesaessesbesseseessensenseneenesnesseses
516 Rulesfor combinational fUNCLIONS ..........cooiiiiriiii i e
5.1.7 Concurrency in combinational fUNCLIONS .........c.coiiiiriie e e
SEQUENLTAI FUNCLIONS.......eeiieeeeeeeet et et st s b et sae st e bese et e s e e eneeneas
521 Level-sensitive Sequential [0QiC ......ccouiiiiiiiiri e
522 Edge-sensitive SeqUential [0giC .......couurueiereiiireee ettt
5.2.3  Unary operators for VECIOr EXPreESSIONS.........ccoirueririerieriereesiesieseereesieeesese e e esse e s see s
5.24 Basicrulesfor sequential fUNCLIONS..........cooiiieiiireiiieeee s
525 Concurrency in sequential fUNCLIONS..........ooiiiiriiiire e e
5.2.6 Initial valuesfor 10gic VariablES. ..o e
Higher-order sequential fUNCLIONS ..........coiiiiiiie e et e
531 Vector-sensitive Sequential 0giC.......oieruiieiiiririeie e e e
5.3.2 Canonical binary operators for VECIOr EXPreSSIONS .........coeverereeerereresie e sreee e see e s
5.3.3 Complex binary operators for VECIOr EXPreSSIONS........cceveruereerereeieeiesere et
5.3.4  Operators for conditional VECIOr EXPrESSIONS. ........couireriereeriererieeesierese e e seeee e seeseeseenes
535 Operators for Sequential [0giC .........ooueiririiiiiineie e e
536 OPEratOr PriOFitIES ....c.ceceiueririeiiesie sttt st sttt b e st sb e s bbb e e e b e e e bene s
53.7 USING PINSIN VECTORS......ccociiiiirietrietneeit ettt sn et
Modeling With VECIOr EXPIESSIONS ... ....ccueieeeietieirie sttt sttt e et sbe st seese e b e e e seeneeneas
541 EVENE FEPOITS.....ccueieiieesiesiee sttt ettt st see e s be e see s he e s e s se e b e eb e e b e eaeeeee s s e aneenee sreeneesbennnenns
5.4.2  EVENE SEOUEICES .....couiiietieiesterite ettt eseestesaeeseeseesbe s e e sbeeseesbeeasesbe e st sseeseesaeenseseesbeeneesnennneses
5.4.3 Scope and content Of EVENT SEOUENCES .......coueiuiriereriireeie e eee st st se et e e e se e sse s
544  ARErNative EVENT SEOUENCES ......ccveeiereeueeeteeeesteestesteesaesseesaessaestesseesessesssesssessesnsessessesssesnsenes
545  SymboliC €U0E OPErELOIS.......ciueeieieeecee ettt ettt re e s s re et e s e et e et e e beeaeesreeneenneenes
546 NONM-BVENLS......coueiiiiiitiiiiti e e e e
5.4.7 Compact and verbose EVENt SEOUENCES .........cccerieeuereeienreesteeeesreeeesseeseesseeseesaessesseessesseenes
5.4.8 Unspecified simultaneous events Within SCOPE.........ccveviiieieieciee s s
5.4.9  SiMUItaneoUS EVENT SEQUENCES ......c.cectieeeeteeeeeteestesteeseesseestessaetesseestesseessessesseensessessesssesnsenes
5.4.10 ImMplicit 10Cal VA@DIES. ......cceeeiieeceee et s r e e
5.4.11 Conditional eVENt SEQUENCES ........ccceeiieeieerie e stecteste et e steeree s e eeesreesaesseesaesreesaessaensesteensenseenes
5.4.12 Alternative conditional eVeNt SEQUENCES..........cceiiieeiiereeieeieieeree e s e sreseesae e e sreeseesreenee e
5.4.13 Change of scope Within aVeCtor EXPreSSION ........ccceeveieerieiierieeeesese e eee e s eeseeee s
5.4.14 Sequences of conditional eVent SEQUENCES..........ceieeveieeie st e e e s s
5.4.15 Incompletely specified eVENt SEQUENCES.........cccveiiieeresieee sttt enee s
5.4.16 How to determine well-specified VECLOr EXPreSSiONS..........ccocevveeiereeieeeeriese s s

10.1 Boolean expression language

The boolean expression language XXX, as shown in Syntax 72.
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boolean_expression ::=
(boolean_expression )
| pin_value
| boolean_unary boolean_expression
| boolean_expression boolean_binary boolean_expression
| boolean_expression ? boolean_expression '
{ boolean_expression ? boolean_expression : }
boolean_expression
boal ?an_unary u=

|~
| &
| ~&
I

N
| ~N
boolean_binary ::=

Syntax 72—Boolean expression langauge
10.2 Vector expression language

The vector expression language XXX, as shown in Syntax 73.

10.3 Control expression semantics

** Syntax 73 also shows the control expression syntax (at the bottom): is this deliberate??
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vector_expression ::=
(‘vector_expression )
| vector_unary boolean_expression
| vector_expression vector_binary vector_expression
| boolean_expression ? vector_expression :
{ boolean_expression ? vector_expression . }
Vector_expression
| boolean_expression control_and vector_expression
| vector_expression control_and boolean_expression
vector_unary ::=
edge literal
vector_binary ::=

1& &
|
il

->
>

l

AWAN

->
~>
>

Ro

| <& >
control_and ::=
& |1&&
control_expression ::=
vector_expression )
| ( boolean_expression )

IEEE P1603 Draft 1
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11. Constructs for modeling of analog behavior

** Add lead-in text**

11.1 Arithmetic expression language

An arithmetic expression XXX, as shown in Syntax 74.

arithmetic_expression ::=
(‘arithmetic_expression )

| arithmetic_value

| [ arithmetic_unary ] arithmetic_expression

| arithmetic_expression arithmetic_binary
arithmetic_expression

| boolean_expression ? arithmetic_expression :
{ boolean_expression ? arithmetic_expression : }
arithmetic_expression

| arithmetic_macro
(arithmetic_expression { , arithmetic_expression} )

Syntax 74—Arithemetic expression

An arithmetic unary XXX, as shown in Syntax 75.

arithmetic_unary ::=
sign

Syntax 75—Arithmetic unary

An arithmetic binary XXX, as shown in Syntax 76.

arithmetic_binary ::=
+

};
|/
|**
I

%

Syntax 76—Arithmetic binary

An arithmetic macro XXX, as shown in Syntax 77.

arithmetic_macro ::=
abs

Syntax 77—Arithmetic macro

Tofill in from ALF 2.0:
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A N 110100 T= o= 0 =S Lo = 146

7.21  Syntax of arithmetiC EXPreESSIONS......cccveiiieeeisere st e e e e te e saeneeneas 146
A2 2 N 110100T= (oo o= o] £ SO SR 147
A2 T O o 1< 1= (o g o] 1] 1 (1= SR 148

11.2 Arithmetic model and related statements

Tofill in from ALF 2.0:

34 ATTNMELIC MOGEIS. ... ittt e sbe e s ee e be e s beeebeeebeesabeesaeeeatessbeeenseesaneans 22

7. General rulesfor arithmetiC MOCEIS.........covi it et b e eree e 143
7.1 Principles of arithmetic MOGEIS........coooiiiiiiee e e 143
7.1.1 Global definitions for arithmetic MOCEIS..........coooveeiiiciie e 143

7.1.2  Trivial arithmetic MOCE .........oooieee ettt 143

7.1.3  Arithmetic model using EQUATION.........ooiiiiiiiiniere et 144

7.1.4  Arithmetic model USING TABLE ..ot e 144

7.1.5 Complex arithmetic MOGE ..o 145

7.3 Construction of arithmetiC MOAEIS...........oocuieiiiiceece e 148

7.6 ArthMELC SUDMOOEIS .......oooiiitieeeee et ettt e re e s be e s be e ebeesbreenbeeeaneesaeas 156

11.2.1 Arithmetic model statement

An arithmetic model statement XXX, as shown in Syntax 78.

arithmetic_models ::=

arithmetic_model { arithmetic_model }
arithmetic_model ::=

partial_arithmetic_model

| non_trivial_arithmetic_model

| trivial_arithmetic_model

| assignment_arithmetic_model

| arithmetic_model_template instantiation

Syntax 78—Arithmetic model statement

11.2.2 Partial arithmetic model

A partia arithmetic model XXX, as shown in Syntax 79.

partial_arithmetic_model ::=
nonescaped_identifier [ arithmetic_model_identifier ] { partial_arithmetic_model_items}
partial_arithmetic_model_items ::=
partial_arithmetic_model_item { partial_arithmetic_model_item }
partial_arithmetic_model_item ::=
any_arithmetic_model_item
| table

Syntax 79—Partial arithmetic model

A partial arithmetic model contains only definitions relevant for the model, but not sufficient datato evaluate the
model.
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Definitions within unnamed partial arithmetic model (i.e., a partia arithmetic model without an 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.

A named partial arithmetic model (i.e., apartial arithmetic model without an arithmetic model identifier) can be
used as argument of an EQUATI ON within another arithmetic model within scope without appearing in the
HEADER.

— If apartia arithmetic model outside a HEADER contains a TABLE, the arithmetic values in the TABLE
shall define adiscrete set of valid values for the model.
— If a partia 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

A non-trivial arithmetic model XXX, as shown in Syntax 80.

non_trivial_arithmetic_model ::=
nonescaped_identifier [ arithmetic_model_identifier ] {
[ any_arithmetic_model_items ]
arithmetic_body
[ any_arithmetic_model_items ]

Syntax 80—Non-trivial arithmetic model
A non-trivial arithmetic model contains sufficient data to evaluate the model.
11.2.4 Trivial arithmetic model

A trivial arithmetic model XXX, as shown in Syntax 81.

trivial_arithmetic_model ::=
nonescaped_identifier [ arithmetic_model_identifier | = arithmetic_value ;
| nonescaped_identifier [ arithmetic_model_identifier | = arithmetic_value
{ any_arithmetic_model_items }

Syntax 81—Trivial arithmetic model

A trivia arithmetic model is associated with a constant arithmetic value. Therefore, the evaluation of the arith-
metic model istrivial.

11.2.5 Assignment arithmetic model

An assignment arithmetic model XXX, as shown in Syntax 82.

assignment_arithmetic_model ::=
arithmetic_model_identifier = arithmetic_expression

Syntax 82—Assignment arithmetic model

Thisform of arithmetic model is valid only in the following cases.
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— A partial arithmetic model has been defined using the arithmetic model identifier AND
arithmetic models for all arguments contained in the arithmetic expression have been defined.
— Thisconstruct is used in a dynamic template instantiation.
11.2.6 Items for any arithmetic model

Arithmetic model items XXX, as shown in Syntax 83.

any_arithmetic_model_items ::=
any_arithmetic_model_item { any_arithmetic_model_item }
any_arithmetic_model_item ::=
all_purpose_item
| from
| to
| violation

Syntax 83—Arithmetic model items

Semantic restrictions apply, depending on the type and context of the arithmetic model. ** Define these* *

11.3 Arithmetic submodel and related statements

** Add lead-in text**

11.3.1 Arithmetic submodel statement

An arithmetic submodel statement XXX, as shown in Syntax 84.

arithmetic_submodels ::=
arithmetic_submodel { arithmetic_submodel }
arithmetic_submodel ::=
non_trivial_arithmetic_submodel
| trivial_arithmetic_submodel
| arithmetic_submodel _template instantiation

Syntax 84—Avrithmetic submodel statement

11.3.2 Non-trivial arithmetic submodel

A non-trivia arithmetic submodel XXX, as shown in Syntax 85.

non_trivial_arithmetic_submodel ::=
nonescaped_identifier {
[ any_arithmetic_submodel _items]
arithmetic_body
[ any_arithmetic_submodel _items]

Syntax 85—Non-trivial arithmetic submodel

A non-trivial arithmetic submodel contains sufficient datato evaluate the arithmetic submodel.

58 Advanced Library Format (ALF) Reference Manual IEEE P1603 Draft 1



11.3.3 Trivial arithmetic submodel

A trivial arithmetic submodel XXX, as shown in Syntax 86.

trivial_arithmetic_submodd ::=
nonescaped_identifier = arithmetic_value
| nonescaped_identifier = arithmetic_val ue{ any_arithmetic_submodel_i tems}

Syntax 86—Trivial arithmetic submodel

A trivial arithmetic submodel is associated with a constant arithmetic value. Therefore, the evauation of the
arithmetic submodel istrivial.

11.3.4 ltems for any arithmetic submodel

Arithmetic submodel items XXX, as shown in Syntax 87.

any_arithmetic_submodel_items ::=
any_arithmetic_submodel_item { any_arithmetic_submodel_item }
any_arithmetic_submodel_item ::=
all_purpose_item
| violation

Syntax 87—Arithmetic submodel items

Semantic restrictions apply, depending on the type and context of the arithmetic model. ** Define these**

11.4 Arithmetic body and related statements

** Add lead-in text**

11.4.1 Arithmetic body

An arithmetic body XXX, as shown in Syntax 88.

arithmetic_body ::=
arithmetic_submodels
| table_arithmetic_body
| equation_arithmetic_body
teble_arithmetic_body ::=
header table [ equation ]
equation_arithmetic_body ::=
[ header ] equation [ table]

Syntax 88—Arithmetic body

An arithmetic model body shall supply the data necessary for evaluation of the arithmetic model.
11.4.2 HEADER statement

A HEADER statement XXX, as shown in Syntax 89.
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header ::=
HEADER ({ identifiers }
|HEADER { header_arithmetic_models }
| header_template_instantiation
header_arithmetic_models ::=
header_arithmetic_model { header_arithmetic_model }
header_arithmetic_ model ::=
non_trivial_arithmetic_model
| partial_arithmetic_model

Syntax 89—HEADER statement

The HEADER shall contain arguments for evaluating the arithmetic model. The arithmetic values of those argu-
ments shall be supplied by application program.

Semantic restriction: No arithmetic submodel is allowed within an arithmetic model body.
11.4.3 TABLE statement

A TABLE statement XXX, as shown in Syntax 90.

table::=
TABLE { aithmetic_values }
| table_template_instantiation

Syntax 90—TABLE statement

A TABLE shall provide the means for evaluation using a look-up method. All ari t hmet i c_val ues within
the TABLE shall be of the same type and compatible with the type of the arithmetic model under evaluation.

11.4.4 EQUATION statement

An EQUATI ON statement XXX, as shown in Syntax 91.

uation ::=
EQUATION { arithmetic_expression }

| equation_template_instantiation

Syntax 91—EQUATION statement

An EQUATI ON shall provide the means for evaluation using an analytical method.

11.5 Arithmetic model container
Tofill in from ALF 2.0:

7.5 Containersfor arithMEtiC MOUEIS.........vie ittt e s s e e e e et e e e saeeesbeeessseesseseeessrrees 155
7.1.6 Containers for arithmetic models and SUDMOEIS..........cceeeeeeueiieeeeie i 146

An arithmetic model container XXX, as shown in Syntax 92.
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arithmetic_model_container ::=
arithmetic_model_container_identifier { arithmetic_models }

Syntax 92—Arithmetic model container

11.6 Statements related to arithmetic models for general purpose

** Add lead-in text**

11.6.1 MIN and MAX statements

Tofill in from ALF 2.0:

7.6.1  SemanticSOf MIN /T TYP/IMAX ..ttt st 157

11.6.2 TYP statement

** Add lead-in text**

11.6.3 DEFAULT statement

Tofill in from ALF 2.0:

A R B = =7\ 1 IR =T 00 = o o (SRR 150
7.6.2  SEMANtICS Of DEFAULT ...ovee ettt sttt eat e st et e se e e esaaessb s e s santessenaeessbeesenreessareens 158

11.6.4 LIMIT statement

Tofill in from ALF 2.0:

8.13 Reliahility CAlCUIBLION ..ottt 197
8.13.3 Globa LIMIT SPECI iCAIONS.......cerirvirirririeie ettt s e sbeseene e 199
8.13.4 LIMIT and model specification in the same CONtEXt............covvinrirnennienee e 199
8.13.5 Model and argument specification in the Same CONtEXt ..........cccvverereereeerreecerere e 201

11.6.5 Annotations for arithmetic models for general purpose

Tofill in from ALF 2.0:

7.4 Annotations for arithmetic MOUEIS .........c.eeceiiiie ettt eae e 150
A5 U\ 1 =070 =1 £ o o 150
7.4.3 CALCULATION GNNOALION.....ccvieceieiieeeeeeeieteeereeeete e stteereebesestesssessabesssessseesstesseesnressnes 151
744 INTERPOLATION QNNOLAIION ....eccvveeveeieieereereeeeteeeseesbeesseeesseestesenaeesessnressessnnsessesssessnses 152

11.7 Rules for evaluation of arithmetic models

** Add lead-in text**
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11.7.1 Arithmetic model with arithmetic submodels
The application program shall decide which arithmetic submodel applies for evaluation in a particular situation.
By default, the arithmetic submodel identified by the DEFAULT keyword or the arithmetic submodel referenced
by the DEFAULT annotation shall be used.
11.7.2 Arithmetic model with table arithmetic body
All arithmetic modelsin the HEADER shall contain a TABLE.

Describe algorithm to identify correct table entry.

Refer to | NTERPCLATI ON annotation.
Supplementary EQUATI ONislegal; this shall be used for interpolation or extrapolation of values out-of-range.
11.7.3 Arithmetic model with equation arithmetic body
Operands in arithmetic expression shall be defined as arithmetic models in a HEADER or as partial arithmetic
models outside a HEADER, but within its scope. It shall be legal to some arguments defined in the HEADER and
some others outside the HEADER. ** scope??

For anamed arithmetic model, the name shall be used as the operand. For an unnamed arithmetic model, the key-
word shall be used as the operand.

A supplementary TABLE is legal; this shall be used asa lookup entry for downstream arithmetic models, when
the arithmetic model itself is within HEADER.

11.8 Overview of arithmetic models

Tofill in from ALF 2.0:

8.  Electrical performance MOGEIING ........oooviririeiieere ettt st s 161
8.1 Overview of Modeling KEYWOITS........cc.ociiiiiiiiee et 161

S 50 I R I 001 o [ 70 L= ST 161

S 0 N g7 oo I 110 L= 3SR 163

8.1.3  Supplementary MOUEIS .........cceiieiiieiecice e s re e e enee s 164

9.2 Arithmetic modelsin the context Of [QYOUL..............ccuiiieiiicieri e e 220

11.9 Arithmetic models for timing data

Tofill in from ALF 2.0:

8.3 Specification of tiMiNG MOTEIS........cce e e 171
8.3.1 Template for timing measurements/ CONSLIAINES........c.ccevereerieiieeseeese e e see e 171
8.3.2 Partialy defined timing measurements and CONSLFaiNtS..........cccceveeresiereceeiee s ecee e 173
8.3.3 Template for same-pin timing measurements/ CONStraiNtS.........cccovveeeeneecieseese e, 173
8.3.4 Absolute and incremental evaluation of timing MOdelS..........cccoveevvieeciiicce e, 174
8.7.4  PIN-related timing MOEIS..........c.cciiieiiice e sreenens 184
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11.9.1 TIME statement

To fill in from ALF 2.0:

B.3.6  TIME .ottt et et et b e b e b e b e e re e he e beeae e beeaeesheeaeeereerenaes 176
8.13.1 TIME WIithinthe LIMIT CONSITUCE ......ooiiiieiieceee ettt sttt re e s sre e sre s 197
8.9.3 TIME t0o PEaK MEASUrEMENT ......ocviieeieisieieveeeereee et s e ere st e st ae e eaese e e e enenns 190
LSO VIVE= V7= £ g0 (== ] oL 4 o] 1O 192
B.10. 1 PrINCIPIES. c.cveeeite ettt bbbt ettt 192
8.10.2 ANNOtationS Within @WaVEFOIM .....cc.eeieeie ittt e esree e sressare e 194

11.9.2 FREQUENCY statement
To fill in from ALF 2.0:

8.13.2 FREQUENCY Within @LIMIT CONSIIUCE ........ccvreuirieiinreisese st 198
89.2 TIME and FREQUENCY @NNOLELION........ccceiririeriererinresiere e 189

11.9.3 DELAY and RETAIN statements
Tofill in from ALF 2.0:

8.3 7 DELAY e 176
8.3.8  RETAIN o e e 176

11.9.4 SLEWRATE statement
Tofill in from ALF 2.0:
8.3.9  SLEWRATE. ...t ettt b b et s a e e bt et beene e sre e sreerenneas 177
11.9.5 SETUP and HOLD statement
Tofill in from ALF 2.0:

8310 SETUP ... s 177
8.3 11 HOLD ..ttt e s 177

11.9.6 NOCHANGE statement
Tofill in from ALF 2.0:
8.3.12 NOCHANGE...... .o e e bt et s ee e sresrenneas 178
11.9.7 RECOVERY and REMOVAL statements
Tofill in from ALF 2.0:

8.3.13 RECOVERY ..ottt s 178
8.3.14 REMONVAL ..ot s 178

11.9.8 SKEW statement

Tofill in from ALF 2.0:
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8.3.15 SKEW between tWO SIgNAIS .....eceiviveeieveereeeee sttt sesse e ere e st sne e sanneenens 179
8.3.16 SKEW between multiple SIgNalS......cccovveiireeicieece st s nen 179

11.9.9 PULSEWIDTH statement
Tofill in from ALF 2.0:

8.3.17 PULSEWIDTH ..ottt e b e sr e sn b e 180
11.9.10 PERIOD statement
Tofill in from ALF 2.0:

oG T S =t |5 PP 180
11.9.11 JITTER statement
Tofill in from ALF 2.0:

8.3.19  JITTER ...ttt st e ettt e e b e b e e bt e ae e er e et e sbe e e sananeennas 180
11.9.12 THRESHOLD statement
Tofill in from ALF 2.0:

8.2.1 THRESHOLD EfiNMITION.....cciiiieectiectie ettt st st sttt sre s s sbe e s ressabeesbessenssre s 165
8.2.5 Context of THRESHOLD defiNItIONS........cocuiiiiiiiieieii sttt stee s s s s ssvees s srae e s srvee e 169

11.10 Auxiliary statements related to timing data

** Add lead-in text**

11.10.1 FROM and TO statements
Tofill in from ALF 2.0:
8.2.2 FROM AN TO CONLAINET ......ueeiitieeiitiieceteee e stee e st e e esaressbaee s sabeesesassssseesssabessssbesssaseessbenaans 166

A FROMor TOstatement XXX, as shown in Syntax 93.

from::=

FROM { from_to items}

0::=
TO { from_to_items}
from _to items::=
from_to_item{ from_to_item}

from _to_item::=

PIN_single_value_annotation
| EDGE_single_value _annotation
| THRESHOLD _arithmetic_model

t

Syntax 93—FROM and TO statements
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11.10.2 EARLY and LATE statements
To fill in from ALF 2.0:
8.5 EARLY ANA LATE CONTAINET .....coiiueeereiitie e et eteeie s s stessae s st e s svessresssbesssaesabessbtesssessanssnsesssessnnes 181

| AnEARLY or LATE statement XXX, as shown in Syntax 94.

EARLY arithmetic model_container ::=

EARLY { early_late arithmetic_models }
LATE_arithmetic_model_container ::=

TE { early_late_arithmetic_models }

early |late_arithmetic_models ::=

early late_arithmetic_model { early late arithmetic_model }
early late arithmetic_model ::=

DELAY_arithmetic_model
| RETAIN_arithmetic_model
| SLEWRATE_arithmetic_model

Syntax 94—EARLY and LATE statements

11.10.3 Annotations for arithmetic models for timing data

Tofill in from ALF 2.0:

8.2 Auxiliary statements for timing MOEIS...........ooeeiiiirii e s 165
8.2.3  PIN @NNOLAHON. ...ttt sttt ettt st se bbb en e 166
8.2.4 EDGE_NUMBER @NMNOLELION ....cveviiiriieteiesisie et ssse s 166

11.11 Arithmetic models for environmental data
Tofill infrom ALF 2.0:

8.6 Environmental dependency for electrical dataL..........ccovirrirrinieiineiner e 181
11.11.1 PROCESS and DERATE_CASE statement

Tofill in from ALF 2.0:

B.8.1  PROGCESS.......cooiteteierietetine s ettt te st ees s et e e teseeebeseneseee et ere e ssebeb e e e e teseneaeresseeenensnsans 182
S S B = N I O s U 182
8.6.3  Lookup table without iNtErPOlatioN ...........coveirieirieerieeeee e 182
8.6.4 Lookup table for process- or derating-case COEffiCientS .........covvrereeereeeree e 183

11.11.2 TEMPERATURE statement
Tofill in from ALF 2.0:

8.6.5 TEMPERATURE ...ttt e st 183

11.12 Arithmetic models for electrical data

Tofill in from ALF 2.0:
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8.7 PIN-related arithmetic models for electrical data.........cccceeveveivinrievencnieviene,
S0t R = 1 oot o] =
8.7.2 CAPACITANCE, RESISTANCE, and INDUCTANCE.......ccccevuuu.
8.7.3 VOLTAGE and CURRENT ......ccovuretrirenieiesireeteesesesee e seseseessnesenennns
8.7.6  Context-specifiC SEMANtICS.......cccvereeeerereee e

11.12.1 CAPACITANCE statement

** Add lead-in text**

11.12.2 RESISTANCE statement

** Add lead-in text**

11.12.3 INDUCTANCE statement

** Add lead-in text**

11.12.4 VOLTAGE statement

** Add lead-in text**

11.12.5 CURRENT statement

** Add lead-in text**

11.12.6 POWER and ENERGY statement

Tofill in from ALF 2.0:

8.11 Arithmetic models for power calCUlaLioN...........ccccereiirinene e
8111 PrINCIPIES ...ttt ettt et e b ebe s
8.11.2 POWER anNd ENERGY ......ccciiuiiiieiniiinirieeie st

11.12.7 FLUX and FLUENCE statement

Tofill in from ALF 2.0:

8.12 Arithmetic models for hot electron calculation............ccccoveeeiiieeecciie e,
S 00 2 T T oo =
8.12.2 FLUX anNd FLUENCE .........ooi ettt

11.12.8 DRIVE_STRENGTH statement

Tofill in from ALF 2.0.2:

8.8 Other PIN-related arithmetic MOElS.......cccuvvieceiiie e
8.8.1 DRIVE STRENGTH ....cceciieecceeeceeesese et

11.12.9 SWITCHING_BITS statement

Tofill in from ALF 2.0:

8.8.2 SWITCHING_ BITS.....coiiiiii s
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11.12.10 NOISE and NOISE_MARGIN statement

To fill in from ALF 2.0:

8.14 NOISE CAICUIBLTON. ... vttt ettt e sttt be s 201
8.14.1 NOISE_MARGIN defiNitiON ...ccvveiieeirieereceee st 202
8.14.2 Representation of NOISEIN AVECTOR .....ccccvieeerecece e 203
8.14.3 Context of NOISE._MARGIN ......cccooiieeseeeereee ettt se e snesre e 204
8.14.4 NOISE PrOPAGELION.....cveetereetereete st st st st st e be e be et ese st st sbesesbe s bt e e besaebesbe e sae e seenesens 206
oI I N o RS T (=T o (o o SO 208

11.12.11 Annotations for arithmetic models for electrical data

Tofill in from ALF 2.0:

8.9 Annotationsfor arithmeEtiC MOGELS ..........cooiuiii e e e e e sae s s e e e s e e e eanes 188
8.9.1 MEASUREMENT GNNOLELION.......ccouiiitieiiecteeetie st ee e setesseesaee s stes e s b sebesaessne s sressnessares 189
8.9.4 Rulesfor combinations Of ANNOLALIONS..........cceeiiuieiiiiie et srae e 192

11.13 Arithmetic models for physical data

** Add lead-in text**

11.13.1 CONNECTIVITY statement

Tofill in from ALF 2.0:

9.15 CONNECTIVITY SAEMENL ......oceiiiriiriii i e e s 258
O.15. 1 DEFINITION. c...tiueiteriitesiste st e r e et ettt r et 258
9.15.2 CONNECT_RULE @NOLaiON......ceiviiireeiireciseeesiee e 259
9.15.3 CONNECTIVITY modeled with BETWEEN Statement..........ccooevnenneneneneseneseseeeene 259
9.15.4 CONNECTIVITY modeled as100KUP TABLE ...t 260

11.13.2 SIZE statement

** Add lead-in text**

11.13.3 AREA statement

** Add lead-in text**

11.13.4 WIDTH statement

** Add lead-in text**

11.13.5 HEIGHT statement

** Add lead-in text**

11.13.6 LENGTH statement

** Add lead-in text**
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11.13.7 DISTANCE statement

** Add lead-in text**

11.13.8 OVERHANG statement

** Add lead-in text**

11.13.9 PERIMETER statement

** Add lead-in text**

11.13.10 EXTENSION statement

** Add lead-in text**

11.13.11 THICKNESS statement

** Add lead-in text**

11.13.12 Annotations for arithmetic models for physical data

Tofill in from ALF 2.0:

9.18 Physical annotations for arithmetic MOCEIS............ooi i s 264
9.18.1 BETWEEN statement within DISTANCE, LENGTH.....cccooviiiiieeece e 264
9.18.2 MEASUREMENT annotation for DISTANCE ........cccoieieieee et 265
9.18.3 REFERENCE annotation for DISTANCE .........ccooeiciiiie ettt 265
0.18.4 ReferenCetO ANTENNA ... oottt s a e st e s sbe s s s be e s bassabessbessenesreas 266
9.18.5 ReferenCetO PATTERN ..ottt sttt st ettt st e s ste s s be s e e sbes st e s saee et s 267
11.14 Arithmetic submodels for timing and electrical data
** Add lead-in text**
11.14.1 RISE and FALL statement
Tofill in from ALF 2.0:
8.3.5 RISE and FALL SUDMOEIS........coieiiiiicteieeie ettt sttt sttt s 175
11.14.2 HIGH and LOW statement
Tofill in from ALF 2.0:
8.7.5 Submodelsfor RISE, FALL, HIGH, and LOW ......cccoooiiiiiiee e 184

11.15 Arithmetic submodels for physical data

** Add lead-in text**

68 Advanced Library Format (ALF) Reference Manual

IEEE P1603 Draft 1



11.15.1 HORIZONTAL and VERTICAL statement

** Add lead-in text**

**Thisis a single subheader**
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Annex A

(normative)

Syntax rule summary

Suggestion: put all syntax items in aphabetical order, no subsections, since the syntax is aready introduced for
each item in a dedicated subchapter. ** The current ordering is as each item appearsin its subchapter**

A.l Lexical definitions

any_character ::= (seeb.2.3)
reserved character
| nonreserved_character
| escape_character
| whitespace
reserved_character ::= (see 6.2.3.1)
&I I=1+1-1* 1% 121N =1<1>1 (DI @ L1
nonreserved_character ::= (see 6.2.3.2)
letter | digit | _ | B|#

letter ::=
albjcidielfiglhlifjikilimnjolplgirisitiu|viw|x|y|z
IAIBICIDIEIFIGIH[IJIKILIM INJOIPIQIRISITIU|V W
XY 1Z
digit ::=
0111213141516 1718]9
escape_character ::= (see6.2.3.3)

delimiter ::= (see 6.3.1)
reserved_character
|& & |~& [[[|~[ | === ** |>=|<= |2V | 2~ |?- | 22| 7" |*?
|->]<->| &> | <&>|>>| <<
comment ::= (see6.3.2)
single_line_comment
| block_comment
integer ::= (see 6.3.3)
[ sign] unsigned
sign =
+ |-
unsigned ::=
digit { _|digit}
non_negative_number ::=
unsigned [ . unsigned |
| unsigned [ . unsigned ] E [ sign] unsigned
number ::=
[ sign] non_negative_number
bit_litera ::= (see 6.3.4)
numeric_bit_literal
| alphabetic_bit_literal
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| dont_care litera
| random_literal

numeric_bit_literal ::=
0]1
alphabetic_bit_literal ::=
X|Z|L|H|JU|W
Ix1z[I1hjujw
dont_care litera ::=
?

random_literal ::=
*
based literal ::=
binary_base{ |binary_digit}
| octal_base{ _ | octal_digit }
| decimal_base{ _ | digit}

binary_digit ::=
bit_literal
octal_base ::=
'Ol'o
octal_digit ::=
binary digit|2|3|415]|6|7
decimal_base ::=
'D|'d
hex_base ::=
'H|'h
hex_digit ::=

octa_digit|8|9]A|B|C|D|E|F|albjc|d|e]|f

edge literal ::=
bit_edge litera
| word_edge literal
| symbolic_edge literal
bit_edge literal ::=
bit_literal bit_litera
word_edge literal ::=
based_literal based literal
symbolic_edge literal ::=
2212~1? |-
quoted_string ::=
" { any_character} "
identifiers::=
identifier { identifier }
identifier ::=
nonescaped_identifier
| escaped_identifier
| placeholder_identifier
| hierarchical_identifier
nonescaped _identifier ::=

nonreserved_character { nonreserved_character }
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escaped_identifier ::= (s 6.3.8.2)
escape_character escaped characters
escaped_characters ;=
escaped_character { escaped character }
escaped_character ::=
nonreserved character
| reserved_character
| escape_character

placeholder_identifier ::= (s 6.3.8.3)
< nonescaped_identifier >

hierarchical_identifier ::= (see 6.3.8.4)
identifier . { identifier . } identifier

arithmetic_values::= (see 6.6.1)

arithmetic_value{ arithmetic_value}
arithmetic_value ::=
number
| identifier
| pin_value
string_value ::= (see 6.6.2)
quoted_string
| identifier
edge values::= (see 6.6.3)
edge value{ edge vaue}
edge vaue::=
(edge literal )
index_value ::= (see 6.6.4)
unsigned
| identifier

A.2 Auxiliary definitions

index ::= (see7.1.1)
[ index_range]
| [ index_value]
index_range ::= (see7.1.2)
index_value . index_value
pin_assignments ::= (see7.2.1)

pin_assignment { pin_assignment }
pin_assignment ::=
pin_variable = pin_vaue;
pin_variables::= (see7.2.2)
pin_variable { pin_variable}
pin_variable ::=
pin_variable identifier [ index ]
pin_values::= (see 7.2.3)
pin_value{ pin_vaue}
pin_value::=
pin_variable
| bit_literal
| based_litera
| unsigned
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annotation ::= (see7.3.1)
one_level _annotation
| two_level annotation
| multi_level_annotation
one_level _annotations ::=
one_level_annotation { one_level_annotation }
one_level_annotation ::=
single_value_annotation
| multi_value_annotation
single value annotation ::=
identifier = annotation value;
multi_value annotation ::=
identifier { annotation_values }
two_level _annotations ::=
two_level_annotation { two_level _annotation }
two_level _annotation ::=
one_level _annotation
| identifier [ = annotation_value]
{ one_level_annotations }

multi_level_annotations ::=
multi_level_annotation { multi_level_annotation }

multi_level _annotation ::=
one_level _annotation
| identifier [ = annotation_value]
{ multi_level_annotations }

annotation_values ::= (see7.3.2)

annotation_value { annotation_value }
annotation_value ::=

index_value

| string_value

| edge value

| pin_value

| arithmetic_value

| boolean_expression

| control_expression
all_purpose_items::= (see7.4)

all_purpose_item { al_purpose_item}
al_purpose_item ::=

include

| dias

| constant

| attribute

| property

| class_declaration

| keyword_declaration

| group_declaration

| template_declaration

| template_instantiation

| annotation

| arithmetic_model

| arithmetic_model_container
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A.3 Generic definitions

include ::=
INCLUDE quoted_string ;
dlias::=
ALIASidentifier = identifier ;
constant ::=
CONSTANT identifier = arithmetic_vaue;
attribute ::=
ATTRIBUTE { identifiers }
property ::=
PROPERTY [ identifier ] { one_level_annotations }
class declaration ::=
CLASS dentifier ;
| CLASS identifier { all_purpose_items}
keyword_declaration ::=
KEYWORD context_sensitive_keyword = syntax_item _identifier ;
group_declaration ::=
GROUP group_identifier { annotation_values }
| GROUP group_identifier { index_value : index_value}
template_declaration ::=
TEMPLATE template_identifier { template_items }
template items::=
template_item { template_item}
template item ::=
all_purpose_item
| cell
| library
| node
| pin
| pin_group
| primitive
| sublibrary
| vector
| wire
| antenna
| array
| blockage
| layer
| pattern
| port
[ rule
| site
| via
| function
| non_scan_cell
| test
| range
| artwork
| from
| to
|illega
| violation
| header
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| table
| equation
| arithmetic_submodel
| behavior_item
| geometric_model
template_instantiation ::=
static_template_instantiation
| dynamic_template_instantiation
dtatic_template_instantiation ::=
template_identifier [ = static] ;
| template_identifier [ = static] { annotation_values }
| template_identifier [ = static]{ one_level_annotations }
dynamic_template instantiation ::=
template_identifier = dynamic
{ dynamic_template_instantiation_items }
dynamic_template instantiation_items ::=
dynamic_template instantiation_item
{ dynamic_template instantiation_item }
dynamic_template instantiation_item ::=
one_level _annotation
| arithmetic_model

A.4 Library definitions

library ::=
LIBRARY library_identifier { library_items }
| LIBRARY library identifier ;
| library template instantiation
library_items ::=
library_item { library_item}
library_item ::=
sublibrary
| sublibrary_item
library ::=

SUBLIBRARY sublibrary_identifier { sublibrary_items }
| SUBLIBRARY sublibrary_identifier ;
| sublibrary_template_instantiation

sublibrary_items::=
sublibrary_item { sublibrary_item}
sublibrary_item ::=

all_purpose_item
| cell
| primitive
| wire
| layer
| via
[ rule
| antenna

| array
| site
INFORMATION_two _level _annotation ::=
INFORMATION { information_one level_annotations }
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information_one level annotations ::=

information_one_level _annotation

{ information_one level annotation }
information_one level annotation ::=
AUTHOR one level _annotation

| VERSION_one level _annotation

| DATETIME_one_level _annotation

| PROJECT one_level _annotation

cell ::

(see9.2.1)
CELL cell_identifier { cell_items}
| CELL cell_identifier ;
| cell_template_instantiation
cell_items::=
cell_item{ cell_item}
cell_item ::=
all_purpose_item
| pin
| pin_group
| primitive
| function
| non_scan_cell
| test
| vector
| wire
| blockage
| artwork
non_scan_cell ::= (see9.2.2)
NON_SCAN_CELL { unnamed_cell_instantiations }
INON_SCAN_CELL = unnamed cell_instantiation
| non_scan_cell_template_instantiation
unnamed_cell_instantiations ::=
unnamed_cell_instantiation { unnamed_cell_instantiation }
unnamed_cell_instantiation ::=
cell_identifier { pin_values }
| cell_identifier { pin_assignments }
pin::= (see9.3.1)
PIN[[ index_range] ] pin_identifier [ [ index_range] ] { pin_items}
| PIN[ [ index_range ] ] pin_identifier [ [ index_range] ] ;
| pin_template_instantiation
pin_item ::=
al_purpose_item
| range
| port
| pin_instantiation
pin_items::=
pin_item{ pin_item}
pin_instantiation ::=
pin_variable{ pin_items}
range ::= (see9.3.2)
RANGE {index_range}
pin_group ::= (see 9.3.3)
PIN_GROUP [ index_range] ] pin_group_identifier { pin_group_items }
| pin_group_template instantiation
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pin_group_items::=
pin_group_item{ pin_group_item}

pin_group_item ::=
all_purpose_item
| range
wire::=

WIRE wire identifier { wire items}
| WIRE wire_identifier ;
| wire_template_instantiation
wire items::=
wire_item{ wire_item }
wire item::=
all_purpose_item
| node
node ::=
NODE node_identifier { node_items}
| NODE node _identifier ;
| node_template_instantiation
node items::=
node_item { node_item }
node item ::=
all_purpose_item
vector ;=
VECTOR control_expression { vector_items}
|[VECTOR control_expression ;
| vector_template instantiation
vector_items ;=
vector_item { vector_item }
vector_item ::=
all_purpose_item
|illega
illegd ::=
ILLEGAL {illega_items }
| illegal_template instantiation

illegal_items::=
illegal_item { illegal_item}
illegal_item ::=
all_purpose_item
| violation
layer ::=

LAYER layer_identifier { layer_items }
| LAY ER layer_identifier ;
| layer_template instantiation
layer_items ::=
layer_item { layer_item}
layer_item ::=
all_purpose_item
via:=
V1A via_identifier { via_items}
| VIA via_identifier ;
| via_template instantiation
via items::=
via item{ via_ item}
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via item ;=
all_purpose_item
| pattern
| artwork
via reference ::=
VIA { via_instantiations }
|VIA { via_identifiers }
via instantiations ::=
via instantiation { via instantiation }
via instantiation ::=
via_identifier { geometric_transformations }

rule ::=
RULE rule_identifier { rule_items }
| RULE rule_identifier ;
| rule_template instantiation
rule_items::=
rule item{ rule_item}
rule_item ::=
all_purpose_item
| pattern
| via_reference
antenna.::=

ANTENNA antenna_identifier { antenna_items }

| ANTENNA antenna_identifier ;

| antenna_template instantiation
antenna_items ::=

antenna_item { antenna item }
antenna_item ::=

all_purpose_item
blockage ::=

BL OCKAGE blockage identifier { blockage items}

| BLOCKAGE blockage identifier ;

| blockage template instantiation
blockage items::=

blockage item { blockage item}

blockage item ::=
al_purpose_item
| pattern
[ rule
| via_reference
port ::=

PORT port_identifier { port_items }
| PORT port_identifier ;
| port_template instantiation
port_items::=
port_item { port_item }
port_item ::=
all_purpose_item
| pattern
[ rule
| via_reference
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Ste::=
SITE site_identifier { site_items }
| SITE site identifier ;
| site_template instantiation
site items::=
site item { site_item}
site item ;=
all_purpose_item
| ORIENTATION_CLASS one level_annotation
| SYMMETRY_CLASS one level_annotation
array ::=
ARRAY array _identifier { array_items }
| ARRAY array_identifier ;
| array_template instantiation
array_items::=
array_item { array_item}
array_item::=

all_purpose_item
| PURPOSE_single value annotation
| geometric_transformation
pattern ::=
PATTERN pattern_identifier { pattern_items }
| PATTERN pattern_identifier ;
| pattern_template_instantiation
pattern_items::=
pattern_item { pattern_item}
pattern_item ::=
all_purpose_item
| SHAPE_single value annotation
| LAYER single value annotation
| EXTENSION_single value _annotation
| VERTEX_single_value_annotation
| geometric_model
| geometric_transformation
artwork ::=
ARTWORK = artwork_identifier { artwork_items }
|ARTWORK = artwork_identifier ;
| artwork_template _instantiation
artwork_items ::=
artwork_item { artwork_item}
artwork_item ::=
geometric_transformation
| pin_assignment
geometric_model ::=
nonescaped_dentifier [ geometric_model_identifier |
{ geometric_model_items }
| geometric_model_template instantiation
geometric_model_items ::=
geometric_model_item { geometric_model_item }
geometric_model_item ::=
al_purpose_item
| POINT_TO_POINT_one_level_annotation
| coordinates
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coordinates ::=
COORDINATES{ x_number y_number { x_number y_number } }

geometric_transformations ::=
geometric_transformation { geometric_transformation }
geometric_transformation ::=
SHIFT two level annotation
| ROTATE one level _annotation
| FLIP_one level _annotation

| repeat
repeat ::=
REPEAT [ = unsigned ] {
shi ft_two_level annotation
[ repeat |
function ::=

FUNCTION { function_items}
| function_template_instantiation
function_items::=
function_item { function_item }
function_item ::=

all_purpose_item

| behavior

| structure

| statetable
test ;=

TEST { test_items}

| test_template instantiation
test_items::=

test_item { test_item}
test_item ::=

all_purpose_item

| behavior

| statetable
behavior ::=

BEHAVIOR { behavior_items}
| behavior_template instantiation
behavior_items::=
behavior_item { behavior_item }
behavior_item ::=
boolean_assignments
| control_statement
| primitive_instantiation
| behavior_item template instantiation
boolean_assignments ::=
boolean_assignment { boolean_assignment }
boolean assignment ::=
pin_variable = boolean_expression ;
primitive_instantiation ::=
primitive_identifier [ identifier ] { pin_values}
| primitive_identifier [ identifier ]
{ boolean_assignments }
control_statement ::=
@ control_expression { boolean_assignments }
{ : control_expression { boolean_assignments } }
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structure ::=
STRUCTURE { named_cell_instantiations }
| structure_template instantiation
named_cell_instantiations ::=
named_cell_instantiation { named_cell_instantiation }
named_cell_instantiation ::=
cell_identifier instance_identifier { pin_values }
| cell_identifier instance_identifier { pin_assignments }
violation ::=
VIOLATION { violation_items }
| violation_template instantiation
violation_items ::=
violation_item { violation_item }
violation_item ::=
MESSAGE_TYPE_single value annotation
| MESSAGE_single value_annotation
| behavior
statetable ::=
STATETABLE [ identifier ]
{ statetable_header statetable row { statetable row } }
| statetable_template instantiation
statetable_header ::=
input_pin_variables : output_pin_variables ;
statetable row ::=
statetable control_values: statetable data values;
statetable _control_values ::=
statetable _control_value { statetable control_value}
statetable _control_value ::=
bit_litera
| based_litera
| unsigned
| edge value
statetable data values::=
statetable data value { statetable data value}
statetable data value ::=
bit_literal
| based_litera
| unsigned
[([!] pin_variable)
| ([ ~] pin_variable)
primitive ::=
PRIMITIVE primitive_identifier { primitive_items }
| PRIMITIVE primitive identifier ;
| primitive_template_instantiation
primitive_items ::=
primitive_item { primitive_item}
primitive_item ::=
al_purpose_item
| pin
| pin_group
| function
| test
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A.5 Control definitions

boolean_expression ::=
( boolean_expression )
| pin_value
| boolean_unary boolean_expression
| boolean_expression boolean_binary boolean_expression
| boolean_expression ? boolean_expression :
{ boolean_expression ? boolean_expression : }
boolean_expression
boolean_unary ::=

boolean binary ::=
&
| & &

I
Il
|/\
|.J\
1=

|>=
| <=
|>
| <
|+
¥
|/
| %
| >>
| <<
vector_expression ::=
('vector_expression )
| vector_unary boolean_expression
| vector_expression vector_binary vector_expression
| boolean_expression ? vector_expression :
{ boolean_expression ? vector_expression : }
Vector_expression
| boolean_expression control_and vector_expression
| vector_expression control_and boolean_expression

vector_unary ::=
edge litera
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vector_binary ::=
&
| & &

I

Il

[->

| ~>

| <->

| <~>

| &>

| <& >
control_and ::=

& |&&
control_expression ::=

('vector_expression )
| ( boolean_expression )

A.6 Arithmetic definitions

arithmetic_expression ::= (see11.1)
(‘arithmetic_expression )
| arithmetic_value
| [ arithmetic_unary ] arithmetic_expression
| arithmetic_expression arithmetic_binary
arithmetic_expression
| boolean_expression ? arithmetic_expression :
{ boolean_expression ? arithmetic_expression : }
arithmetic_expression
| arithmetic_macro
(‘arithmetic_expression { , arithmetic_expression } )
arithmetic_unary ::=
sign
arithmetic_binary ::
+
| -
| *
|/
| **
| %
arithmetic_macro ::
abs
| €Xp
|log
|min
| max
arithmetic_models ::= (see11.2.1)
arithmetic_model { arithmetic_model }
arithmetic_model ::=
partial_arithmetic_model
| non_trivial_arithmetic_model
| trivial_arithmetic_model
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| assignment_arithmetic_model
| arithmetic_model _template instantiation
partial_arithmetic_model ::= (see11.2.2)
nonescaped_identifier [ arithmetic_model_identifier | { partial_arithmetic_model_items }
partial_arithmetic_model_items ::=
partial_arithmetic_model_item { partial_arithmetic_model_item }
partial_arithmetic_model_item ::=
any_arithmetic_model_item
| table
non_trivial_arithmetic_model ::= (see11.2.3)
nonescaped_identifier [ arithmetic_model_identifier ] {
[ any_arithmetic_model_items]
arithmetic_body
[ any_arithmetic_model_items]

trivial_arithmetic_model ::= (see11.2.4)
nonescaped _identifier [ arithmetic_model_identifier ]| = arithmetic_value;
| nonescaped_identifier [ arithmetic_model_identifier ] = arithmetic_value
{ any_arithmetic_model_items }

assignment_arithmetic_model ::= (see 11.2.5)
arithmetic_model_identifier = arithmetic_expression ;
any_arithmetic_model_items ::= (see 11.2.6)

any_arithmetic_model_item { any_arithmetic_model_item }
any_arithmetic_model_item ::=
all_purpose_item
| from
| to
| violation
arithmetic_submodels ::= (see11.3.)
arithmetic_submode { arithmetic_submodel }
arithmetic_submodel ::=
non_trivial_arithmetic_submodel
| trivial_arithmetic_submodel
| arithmetic_submodel_template instantiation
non_trivial_arithmetic_submodel ::= (see11.3.2)
nonescaped_identifier {
[ any_arithmetic_submodel_items]]
arithmetic_body
[ any_arithmetic_submodel_items]]

trivial_arithmetic_submodel ::= (see11.3.3)
nonescaped_identifier = arithmetic_value;
| nonescaped_identifier = arithmetic_value{ any_arithmetic_submodel_items }
any_arithmetic_submodel_items::= (see 11.3.4)
any_arithmetic_submodel_item { any_arithmetic_submodel _item }
any_arithmetic_submodel_item ::=
all_purpose_item
| violation
arithmetic_body ::= (see11.4.1)
arithmetic_submodels
| table_arithmetic_body
| equation_arithmetic_body
table_arithmetic_body ::=
header table[ equation ]
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equation_arithmetic_body ::=
[ header ] equation [ table]
header ::=
HEADER { identifiers }
| HEADER { header_arithmetic_models }
| header _template_instantiation
header_arithmetic_ models ::=
header_arithmetic_model { header_arithmetic_model }
header_arithmetic_model ::=
non_trivial_arithmetic_model
| partial_arithmetic_model
table::=
TABLE { arithmetic_values}
| table_template_instantiation
equation ::=
EQUATION { arithmetic_expression }
| equation_template instantiation
arithmetic_model_container ::=
arithmetic_model_container_identifier { arithmetic_models }
from::=
FROM { from_to_items}
to::=
TO { from_to_items}
from_to_items::=
from_to_item { from_to_item}
from_to_item ::=
PIN_single value annotation
| EDGE_single value annotation
| THRESHOLD _arithmetic_model
EARLY_arithmetic_model_container ::=
EARLY { early_late_arithmetic_models }
LATE_arithmetic_model_container ::=
LATE { early_late arithmetic_models }
early late arithmetic_models::=
early_late arithmetic_model { early late arithmetic_model }
early_late arithmetic_model ::=
DELAY_arithmetic_model
| RETAIN_arithmetic_model
| SLEWRATE_arithmetic_model
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