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Delay and power calculation standards -

Part 1: Integrated circuit delay and power calculation systems

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization 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 electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereaftef referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Natjopal Comwittee interested
in the subject dealt with may participate in this preparatory work. Internatiopél,Ngoxernmextal and non-
governmental organizations liaising with the IEC also participate in this preparatign®

IEEE Standards documents are developed within IEEE Societies and Standards\CoO ittges of the
IEEE Standards Association (IEEE-SA) Standards Board. IEEE develop nd ds\throdgh a-Cconsensus
development process, which brings together volunteers representing varigd vie terests to achieve
the final product. Volunteers are not necessarily members of IEEE ang pensatfon. While IEEE
administers the process and establishes rules to promote fairness i Sus develgpment process, IEEE

does not independently evaluate, test, or verify the accurac 3 he informatton contained in its
standards. Use of IEEE Standards documents is wholly volun . s ade available for use
subject to important notices and legal disclaimers (see http///stapdards\ disclaimers.html for more
information).

IEC collaborates closely with IEEE in accord i g ddtexminethby agreement between the two
organizations.

opinion on the relevant subjects since each te I epresentation from all interested IEC
National Committees. The formal deC|S|ons of IEEE on -‘ ical atters once consensus within IEEE Societies

IEC/IEEE Publications R amraendations for international use and are accepted by IEC
National Committees/IE ieties i 2 se. Whil¢ all reasonable efforts are made to ensure that the
technical content g j NS i

In order to prom

: C National Committees undertake to apply IEC Publications
(including IEC/IEEE

to the maximum extent possible in their national and regional

No liability shall attach to IEC or IEEE or their directors, employees, servants or agents including individual
experts and members of technical committees and IEC National Committees, or volunteers of IEEE Societies
and the Standards Cdordinating Committees of the IEEE Standards Association (IEEE-SA) Standards Board,
for any personal injury, property damage or other damage of any nature whatsoever, whether direct or indirect,
or for costs (including legal fees) and expenses arising out of the publication, use of, or reliance upon, this
IEC/IEEE Publication or any other IEC or IEEE Publications.

Attention is drawn to the normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that implementation of this IEC/IEEE Publication may require use of
material covered by patent rights. By publication of this standard, no position is taken with respect to the
existence or validity of any patent rights in connection therewith. IEC or IEEE shall not be held responsible for
identifying Essential Patent Claims for which a license may be required, for conducting inquiries into the legal
validity or scope of Patent Claims or determining whether any licensing terms or conditions provided in
connection with submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable or
non-discriminatory. Users of this standard are expressly advised that determination of the validity of any patent
rights, and the risk of infringement of such rights, is entirely their own responsibility.
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International Standard IEC 61523-1/ IEEE Std 1481-2009 has been processed through IEC
technical committee 93: Design automation, under the IEC/IEEE Dual Logo Agreement.

This second edition cancels and replaces the first edition, published in 2001, and constitutes
a technical revision.

The text of this standard is based on the following documents:

IEEE Std FDIS Report on voting
IEEE Std 1481-2009 93/318/FDIS 93/325/RVD

Full information on the voting for the approval of this standard can be fo
voting indicated in the above table.

in the report on

The IEC Technical Committee and IEEE Technical Committee hav sontents
of this publication will remain unchanged until the stability date feb site
under "http://webstore.iec.ch" in the data related to the specific p s date, the

publication will be

* reconfirmed,
* withdrawn,
* replaced by a revised edition, or

@@
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Abstract: Ways for integrated circuit designers to analyze chip timing and power consistently
across a broad set of electric design automation (EDA) applications are covered in this standard.
Methods by which integrated circuit vendors can express timing and power information once per
given technology are also covered. In addition, the means by which EDA vepdars can meet their
application performance and capacity needs are discussed.
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IEEE Introduction

This introduction is not part of IEEE Std 1481-2009, IEEE Standard for Integrated Circuit (IC) Open Library
Architecture (OLA).

The objective of the delay and power calculation system (DPCS) is to make it possible for integrated circuit
designers to consistently calculate chip delay and power across electronic design automation (EDA)
applications and for integrated circuit vendors to express delay and power information only once per
technology while enabling sufficient EDA application accuracy.

This is accomplished by a coordinated set of standards that support a standard method to describe timing
and power characteristics of integrated circuit design units (cells and higher level design elements); a
standard method for EDA applications to calculate chip design instance specific delay, slew, and power for
logic and interconnects; and standard file formats to exchange chip parasitic and cluster information.

Notice to users

Laws and regulations

ble for a wide variety of both public and
and regulations, and use in private self-

he promgtion 0

This document is copyrighted by the IEEE. mal
prlvate uses. These 1nclu , i

be amended from time to time through the issuance of amendments,
EE document at any point in time consists of the current edition of the
amendments corrigenda, or errata then in effect. In order to determme whether

£ A offts
A
docupte yether with a

gendd, or errata, visit the IEEE Standards Association Web site at
rg/xpl/standards.jsp, or contact the IEEE at the address listed previously.

For more information about the IEEE Standards Association or the IEEE standards development process,
visit the IEEE-SA Web site at http://standards.ieee.org.

Errata

Errata, if any, for this and all other standards can be accessed at the following URL:
http://standards.ieee.org/reading/ieee/updates/errata/. Users are encouraged to check this URL for errata
periodically.
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Interpretations

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/ieee/interp/.

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken with respect to the existence
or validity of any patent rights in connection therewith. A patent holder or patent applicant has filed a
statement of assurance that it will grant licenses under these rights without compensation or under
reasonable rates, with reasonable terms and conditions that are demonstrably free of any unfair
discrimination to applicants desiring to obtain such licenses. Other Essential Patent-Claims may exist for
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Delay and power calculation
standards — Part 1:
Integrated circuit delay and
power calculation systems

IMPORTANT NOTICE: This trial-use standard is not intended to ensure Kafety,(Security,_health, or
environmental protection in all circumstances. Implementers of the trialfusgs nre responsible
for determining appropriate safety, security, environmental, and  hea reggulatory
requirements

They can also be obtained on or viewed at

http://standards.ieee.org/IPR/disclaimers.html.

1 Overview

The delay and power calculation system (DP
method to describe timing

S) is a\¢od
ibe timing gnd power cha cteo i
level design elements) a gands d_for elestrohi

to exchange chip parg
include

at€d circuit (IC) design units (cells and higher
i gn automation (EDA) applications to calculate

Informative usage examples

— Informativé notes

Notes and examples are informative. All other components of this specification are considered normative
unless otherwise directed.

1.1 Scope

The scope of this standard focuses on delay and power calculation for integrated circuit design with support
for modeling logical behavior and signal integrity.
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1.2 Purpose

To improve the IEEE 1481-1999 standard system for integrated circuit designers to more accurately and
more completely analyze semiconductor designs across EDA applications and for integrated circuit vendors
to express logical behavior, signal integrity, delay, and power information only once per technology while
enabling sufficient EDA application accuracy.

1.3 Introduction

The DPCS standard covers delay and power calculation for integrated circuit design with support for
modeling logical behavior and signal integrity, which makes it possible for integrated circuit designers to
analyze chip timing and power consistently across a broad set of EDA applications,for integrated circuit
vendors to express timing and power information once (for a given technology), gnd for\EDA vendors to

15’ stnda timing and
power. This standard may be applied to both unit logic cells supplied by the A€ gal macros

developer, its application applies equally well to representation of timy ssigher-defined
macros (or hierarchical design elements).

on IC vendor-supplied algorithms (or designer-supplied alggrit { acros) but does not guarantee
EDA applications can correctly communicate the desjgixspecifi¢’ in

those of the logic cel
important a factor as
design applicat
(such as floorp
models now need

systems, managing anwd controlling power takes on an important role. Several benefits can be attained from
low-power designs in addition to extended battery life. Low-power devices often run at a lower junction
temperature, which leads to higher reliability and lower cost cooling systems. There are also several
challenges for calculation and modeling of power (and delay) in deep submicron (less then 0.25 pm)
designs. EDA tools can now accurately calculate and model power by using this DPCS standard.
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2 Normative references

The following referenced documents are indispensable for the application of this document (i.e., they must
be understood and used, so each referenced document is cited in text and its relationship to this document is
explained). For dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any amendments or corrigenda) applies.

ISO/IEC 9899:1990, Programming Languages — C.'

ISO/IEC 14882:2003, Programming Languages — C++.
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1 ISO publications are available from the ISO Central Secretariat, Case Postale 56, 1 ch. de la Voie Creuse, CH-1211,
Geneve 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/).
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