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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DELAY AND POWER CALCULATION STANDARDS -

Part 3: Standard Delay Format (SDF)
for the electronic design process

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standaiiiza.on
comprising all national electrotechnical committees (IEC National Committees). The object of IEC is to
promote international co-operation on all questions concerning standardization in the -.eci’ca! and
electronic fields. To this end and in addition to other activities, IEC publishes Internationa. Standards,
Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) and-Guides (hereafter
referred to as “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC National
Committee interested in the subject dealt with may participate in this preparatory :aik. International,
governmental and non-governmental organizations liaising with the IEC also participcte in t. is preparation.
IEC collaborates closely with the International Organization for Standardization 'SO, ‘n eccordance with
conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters expres. as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has
representation from all interested IEC National Committees.

3) IEC Publications have the form of recommendations for internation=! us » and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made o ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible fo: the w7y in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC Natiorai Con.nittees undertake to apply IEC Publications
transparently to the maximum extent possible in their hatichal and regional publications. Any divergence
between any IEC Publication and the corresponding i..uonal or regional publication shall be clearly
indicated in the latter.

5) IEC provides no marking procedure to indicc*e i's approval and cannot be rendered responsible for any
equipment declared to be in conformity with.an 'EC Publication.

6) Attention is drawn to the possibility that so'.ie 0. the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held resp. «:sib e for identifying any or all such patent rights.

International Standard IEC/'SE= 61523-3 has been processed through IEC technical
committee 93: Design autum itiorn.

The text of this standar.' is based on the following documents:

ILEF Std FDIS Report on voting
1497 ,2001) 93/191/FDIS 93/196/RVD

Full inforn.atica on the voting for the approval of this standard can be found in the report on
voting.indica‘ed in the above table.

Tiis putlication has been drafted in accordance with the ISO/IEC Directives.

Thz committee has decided that the contents of this publication will remain unchanged until
2006.

IEC 61523 consists of the following parts, under the general title Delay and power
calculation standards:

IEC 61523-1, Part 1: Integrated circuit delay and power calculation systems
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IEC 61523-2, Part 2: Pre-layout delay calculation specification of CMOS ASIC libraries
IEC/IEEE 61523-3, Part 3: Standard Delay Format (SDF) for the electronic process
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IEC/IEEE Dual Logo International Standards

This Dual Logo International Standard is the result of an agreement between the IEC and the Institute of
Electrical and Electronics Engineers, Inc. (IEEE). The original IEEE Standard was submitted to the IEC for
consideration under the agreement, and the resulting IEC/IEEE Dual Logo International Standard has been
published in accordance with the ISO/IEC Directives.

IEEE Standards documents are developed within the |IEEE Societies and the Standards Coordinating
Committees of the IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards
through a consensus development process, approved by the American National Standards Institute, which
brings together volunteers representing varied viewpoints and interests to achieve the final product. Volunteers
are not necessarily members of the Institute and serve without compensation. While the IEEE administers the
process and establishes rules to promote fairness in the consensus development process, the IEEE does not
independently evaluate, test, or verify the accuracy of any of the information contained in its standards.

Use of an IEC/IEEE Dual Logo International Standard is wholly voluntary. The IEC and IEEE disclaim liabilitv for
any personal injury, property or other damage, of any nature whatsoever, whether special, indircst,
consequential, or compensatory, directly or indirectly resulting from the publication, use of, or reliance upo.
this, or any other IEC or IEEE Standard document.

The IEC and IEEE do not warrant or represent the accuracy or content of the material contair :d 1.>rein ‘and
expressly disclaim any express or implied warranty, including any implied warranty of merchanta’. 'ity ¢.-“.tness
for a specific purpose, or that the use of the material contained herein is free from patent inxingement.
IEC/IEEE Dual Logo International Standards documents are supplied “AS IS”.

The existence of an IEC/IEEE Dual Logo International Standard does not imply that there <.~ o other ways to
produce, test, measure, purchase, market, or provide other goods and services relate ' to th: scope of the
IEC/IEEE Dual Logo International Standard. Furthermore, the viewpoint expressed .t the tim_ a standard is
approved and issued is subject to change brought about through developm=anf< 'n ti.~'state of the art and
comments received from users of the standard.

Every IEEE Standard is subjected to review at least every five years for revisica or reaffirmation. When a
document is more than five years old and has not been reaffirmed, it is i ~asnable to conclude that its contents,
although still of some value, do not wholly reflect the present state of the « /.."JUsers are cautioned to check to
determine that they have the latest edition of any IEEE Standard.

In publishing and making this document available, the IFC <nd 'FFc are not suggesting or rendering
professional or other services for, or on behalf of, any person ¢ en.‘v. Neither the IEC nor IEEE is undertaking
to perform any duty owed by any other person or entity to.2no.her. Any person utilizing this, and any other
IEC/IEEE Dual Logo International Standards or IEEE Star jards document, should rely upon the advice of a
competent professional in determining the exercise of reasoi.2bls care in any given circumstances.

Interpretations — Occasionally questions may arise regarding the meaning of portions of standards as they relate
to specific applications. When the need for interpret.tion<. is brought to the attention of IEEE, the Institute will
initiate action to prepare appropriate responses. inve IEEE Standards represent a consensus of concerned
interests, it is important to ensure that any in.croetation has also received the concurrence of a balance of
interests. For this reason, IEEE and the m<mr 2rs uf its societies and Standards Coordinating Committees are
not able to provide an instant response to 'r.ersrretation requests except in those cases where the matter has
previously received formal consideration.

Comments for revision of IEC/IEEF Du\l Logo International Standards are welcome from any interested party,
regardless of membership affiliatinn wi* the |IEC or IEEE. Suggestions for changes in documents should be in
the form of a proposed change >f ‘ext, together with appropriate supporting comments. Comments on standards
and requests for interpretaticns . 101.d be addressed to:

Secretary, IEEE-SA Stardara. Board, 445 Hoes Lane, P.O. Box 1331, Piscataway, NJ 08855-1331, USA and/or
General Secretary, IEC, 3, . 1e de Varembé, PO Box 131, 1211 Geneva 20, Switzerland.

Authorization to photocc, v portions of any individual standard for internal or personal use is granted by the
Institute of Elec‘.’~al and lectronics Engineers, Inc., provided that the appropriate fee is paid to Copyright
Clearance. Ce-'er. To arrange for payment of licensing fee, please contact Copyright Clearance Center,
Customer Sorvic . 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy
portions of ar individual standard for educational classroom use can also be obtained through the Copyright
Cleararize Center.

ILDTo - \ttention is called to the possibility that implementation of this standard may require use of subject
ma.er co ered by patent rights. By publication of this standard, no position is taken with respect to the
xiste xce <or validity of any patent rights in connection therewith. The IEEE shall not be responsible for
idu~tifying patents for which a license may be required by an IEEE standard or for conducting inquiries into the
‘~gal validity or scope of those patents that are brought to its attention.
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IEEE Standard for Standard Delay
Format (SDF) for the Electronic

Design Process

Sponsor

Design Automation Standards Committee
of the
IEEE Computer Society

Approved 5 December 2001
IEEE-SA Standards Board

Abstract: The Standard Delay Foriat \CDF) is defined in this standard. SDF is a textual file format
for representing the delay and tiining information of electronic systems. While both human and
machine readable, in its mos*.~oi.:» on usage it will be machine written and machine read in support
of timing analysis and veri ‘cuiicn tools, and of other tools requiring delay and timing information.
The primary audience <“dr t.c standard is the implementors of tools supporting the format, but
anyone with a need.‘c.und'arstand the format’s contents will find it useful.

Keywords: computer, computer languages, delay, delay backannotation, digital systems, electron-
ic systems, hara vare, hardware design, SDF, timing, timing analysis, timing backannotation, timing
verificaticn
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IEEE Introduction

The Standard Delay Format (SDF) was designed to serve as a simple textual medium for communicating
timing information and constraints between EDA tools. The original version was designed by Rajit C. Chan-
dra in 1990 while at Cadence Design Systems, and was intended as a means of communicating macrocell
and interconnect delays from Gate Ensemble to Verilog-XL, Veritime and other stand-alone tools requiring
timing data.

Because it was originally targeted for annotation to tools using the Verilog language, many SDF cons. nicts
are analogous to those in Verilog specify blocks. Those already familiar with the Verilog speci”’ blc >t will
find many of the SDF constructs familiar, such as SETUP and PATHPULSE. SDF also includes ¢ >nstructs
for annotating interconnect delays, and can be used for forward annotation by specifying hath delay con-
straints from timing analysis to floorplanners, and synthesis and layout tools.

SDF was first introduced into the EDA marketplace in 1991 where it won quic’ acc. ptance. Cadence placed
SDF in the public domain in 1992 when it turned control over to Open Verilog In. ‘rnational (OVI), and OVI
delivered the first SDF standard, version 2.0, in June, 1993 (SDF versic | 0 was used by Cadence). OVI has
since introduced version 2.1 in February, 1994, and version 3.0 in May, 1575. VHDL (IEEE 1076) also takes
advantage of SDF through the VITAL standard.

In 1996 the OVI Board of Directors began an effort to est blisk SOF as an IEEE standard. With the approval
of the IEEE Design Automation Standards Committee (D..5C), the OVI Logic Modeling Technical Sub-
committee became the IEEE SDF Study Group. With the approval of the Project Authorization Request
(PAR) by the IEEE Standards Board on Februazv 10, 1997, this group became the IEEE SDF Working
Group.

This IEEE SDF standard builds upoi. O\'T SDF version 3.0, and will be known as version 4.0. The changes
from OVI 3.0 to IEEE 4.0 are si..21l (LABEL construct added, NETDELAY construct restored), but the
change from OVI standard t)» V.FE standard is significant, and so this is recognized by a new version
number.

Objective

The starting nou.t for the IEEE P1497 SDF Working Group was the OVI LRM version 3.0 SDF standard,
with ti = goal of soliciting further enhancements and improving the quality and rigor of the LRM. Since SDF
‘s anoacy in widespread use, no modifications that would invalidate current usage were considered.

Acknowledgments

This standard is based on work originally developed by Cadence Design Systems, Inc. (in SDF 1.0) and
Open Verilog International (in SDF 2.0, 2.1 and 3.0). The IEEE is grateful to Cadence Design Systems and
Open Verilog International for permission to use their materials as the basis for this standard.
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DELAY AND POWER CALCULATION STANDARDS —
Part 3: Standard Delay Format (SDF)

for the electronic design process

1. Overview

1.1 Scope

The Standard Delay Format (SDF) is an existing OVI standard fc: tt e representation and interpretation of
timing data for use at any stage of the electronic design precess. The ASCII data in the SDF file is
represented in a tool and language independent way and include : pat: delays, timing constraint values, inter-
connect delays and high level technology parameters. Ti?s su.ndaiu describes the IEEE version of the SDF
standard.

This standard should serve as a complete specification ¢. e Standard Delay Format (SDF). It contains:

— Detailed information on how SDF is cse!' in u e design process.
— Detailed semantic descriptions of .'l *DF constructs.

— The formal syntax.

— Examples.

1.2 Organization of th.c swaadard

A synopsis of the clac:es and annexes of this standard is presented as a quick reference. There are five
clauses and two arne. =s..\ll the clauses and annexes are normative parts of this standard, with the exception
of Annex B (infori»ativ e).

Clause 1: Ove. view —Content overview.
Clause 2: References—References to other applicable standards that are assumed or required for SDF.

Ciouse 3: Definitions and conventions—Introduction to syntactic style and the major syntactic
*omp nents.

Clause 4: SDF in the design process— The role and use of SDF in the design process.

Clause 5: Defining the Standard Delay Format—The content of an SDF file. For each part of the file, the
purpose is discussed, the syntax is specified, the semantics are explained, and examples are presented.

[ Published by IEC under licence from IEEE. © 2004 IEEE. All rights reserved. |
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Annex A: Syntax of SDF—SDF file syntax description. The syntax of the contents of an SDF file is
described in this annex.

Annex B: SDF file examples — Informative examples of SDF files.

2. References

This standard shall be used in conjunction with the following publications. When the following standards are
superseded by an approved revision, the revision shall apply.

IEEE Std 1076, 2000 Edition, IEEE Standard VHDL Language Reference Manual.!

IEEE Std 1364-2001, IEEE Standard Verilog® Hardware Description Language.

I[EEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331, Piscataway,
NJ 08855-1331, USA (http://standards.ieee.org/).
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