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Standards play an important role in electrical and electron-

ics engineering. Most engineers must adhere to standards while

designing products and systems, but relatively few engineers are in-

volved in developing them. Standards contribute to lowering prod-

uct-development costs by letting you use off-the-shelf parts and reuse designs. The
industry develops many standards to increase your ability to interface portions of
systems with each other, such as, for example, a CPU accessing memory, a number
of pc boards interfacing within a system, or two systems that can communicate in-
dependently of their manufacturing origin. In electronics, design standards cover
physical-hardware characteristics and timing, the syntax and semantics of system-
to-system communication (called protocols), and the types of tools you use in de-
signing the system. The IEEE and the EIA are the best-known standards-making or-
ganizations in the electrical and electronics fields. One of the EIA-standardization
bodies is the JEDEC (Joint Electron Device Engineering Council) Solid State Tech-
nology Association.

In their daily work, engineers deal with official, industry, and de facto standards.
When an officially recognized standards-making organization successfully ballots a
candidate document, it becomes an official standard. If an industry consortium de-
velops a standard, the published document becomes an industry standard. When
the industry widely accepts and uses a method, a tool, a hardware implementation,
or a protocol, it becomes a de facto standard. For example, the IEEE 1014-1987 VME
bus and the JEDEC JESD67 “I/O Drivers and Receivers with Configurable Commu-
nication Voltage, Impedance, and Receiver Threshold”are official standards; the “.lib”
format by Synopsys is a de facto standard; and Verilog-A from Accellera is an indus-
try standard. Sometimes, a company or an organization submits an industry or de
facto standard to an official standards-making organization. The organization makes
necessary modifications, and the standard then becomes an official standard. The
Verilog modeling language is such an example. It was first a de facto standard and
then became an industry standard from 1989 to 1995 when, with minor modifica-
tions, it became an official standard of the IEEE (1364-1995).

Official standards-making organizations are international organizations, nation-
al organizations, and industry consortia. International organizations, such as the IEC,
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almost never develop their own stan-
dards. Commonly, their member coun-
tries offer their own standards as candi-
dates for international balloting and
acceptance. National organizations, such
as the IEEE and the EIA in the United
States, develop their own standards and
frequently submit them for internation-
al adoption. Industry consortia, such as
Accellera or the VSO (VMEbus Interna-
tional Trade Association Standards Or-
ganization) develop industry standards
that they frequently pass to standards-
making bodies for official balloting. Of-
ficial standards-making bodies less fre-
quently receive de facto standards. A
commercial entity— frequently, the
company that developed them—usually
owns them. These owners have no in-
centive to release the property, and the
industry has no need for it. The stability
of a de facto standard rests solely on mar-
ket pressures, and revisions commonly
result from users’ input. The develop-
ment of de facto standards is similar to
product development. In most cases, a
language, protocol, or format becomes a
de facto standard when customers and
companies obtain the right to use it com-
mercially.

THE NATIONAL STANDARDS-MAKING PROCESS

Although the process for developing
industry and national standards varies
with each standards-making body, many
similarities exist among the various de-
veloping standards. In most cases, a pro-
totype or straw-man proposal must ex-
ist before a committee or working group
forms to work on a proposed standard.
The working group holds meetings, and
members work on the proposal until the
group deems the document ready for
ballot. Once the ballot passes, an over-
seeing organization officially approves
the standard. From this point on, adop-
tion of the standard is based on market
forces. A standard with strong engineer-
ing characteristics won’t necessarily be
popular if its development has taken so
long that the market requirements have
changed. A good standard is both timely
and correctly engineered.

A few standards-making organizations
allow individual membership, but most
allow only corporate membership.
Membership in a standards-making or-
ganization is never free, but if the orga-
nization allows individual membership,
and you can pay the membership fee or

you have a sponsor that will pay it, you
can participate in developing a standard.
Most companies pay the membership fee
for employees who belong to a profes-
sional organization, such as the IEEE.
The IEEE is the largest professional-en-
gineering society, with members in more
than 150 countries, and the IEC or the
ISO frequently adopt IEEE standards as
international standards. Recognizing that
standards development is an important
function, the IEEE in 1998 formed the
IEEE-SA (IEEE-Standards Association).
Interested members of the IEEE pay a
small additional yearly fee to be members
of the IEEE-SA and obtain the right to
participate in standards development.
The IEEE-SA keeps the standards-devel-
opment process current through the
work of some of its standing committees,
especially the procedures committee.

The IEEE is organized into societies
that focus on specific professional areas
of interest of the IEEE membership. The
IEEE now contains 41 professionally ori-
ented societies that could sponsor stan-
dards work. To be eligible as a sponsor, a
society must provide the IEEE-SA with
a document that describes the process the
society follows in selecting a candidate
proposal for submission to the IEEE-SA
and the method used to oversee a work-
ing group. Currently, 18 of the societies
are actively developing standards. Spon-
soring organizations the Nanotechnolo-
gy Council and the Corporate Society, as-
sociated with the IEEE, have a charter
that differentiates them from the profes-
sional societies. The Corporate Society
allows corporations, government orga-
nizations, consortia, and academia to use
the support structure of the IEEE to de-
velop standards. The goal is to allow the
members of the Corporate Society to de-
velop an IEEE standard in two years or

less. The industry now recognizes the
Corporate Society, which recently devel-
oped its own standards-sponsoring pro-
cedure, as a sponsoring organization for
standards work, and it is sponsoring its
first standards development, dealing with
batteries in portable-computing devices.
Organizations interested in fostering the
work of the IEEE-SA can join the Cor-
porate Society by paying a yearly mem-
bership fee from $1000 to $5000, de-
pending on the corporation’s yearly
revenues. The fee for government orga-
nizations is $5000, and the fee for other
standards-making organizations is
$1000. The Corporate Society has 41
members, the same number, coinciden-
tally, as the number of professional soci-
eties in the IEEE.

The IEEE-SA standards-development
process may at first seem complex and
cumbersome, but it is necessary (Figure
1). The IEEE-SA follows five imperative
principles: due process, openness, con-
sensus, balance, and the right of appeal.
The primary condition is that standards
are quasilegal documents. Courts of law
often use standards as evidence. Also,
various government and regulatory
agencies often adopt standards and make
them legal requirements. The process
must ensure that the chance of someone’s
inadvertently breaking the law is null or
minimal.

If you have an idea for a standard and
you want to use the resources of the
IEEE-SA to develop it, you must first find
a sponsoring society. Each society may
have a slightly different organizational
approach to standards sponsorship. The
Computer Society, for example, sponsors
standards development in EDA through
the DASC (Design Automation Stan-
dards Committee). Often, when an in-
terested party presents a new proposal for
a standard to a society, a study group ex-
plores the standard’s desirability and fea-
sibility. If the study group deems the pro-
ject feasible, it appoints an individual to
chair the eventual working group. This
person, together with a sponsor, develops
a PAR (project-authorization request).
The PAR provides a description of the
scope and purpose of the intended work
as well as other administrative informa-
tion that ensures compliance with the
IEEE-SA process. The sponsor submits
the PAR to NESCOM (New Standards
Committee) of IEEE-SA. NESCOM re-
views the material and, if necessary,

AT A GLANCE

�� Volunteers are most often the develop-
ers of standards.

�� Three types of standards exist: de facto,
national, and international.

�� Organizations have the charter to devel-
op national and international standards.

�� Many national standards are used inter-
nationally without having achieved interna-
tional-standard status.
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works with the sponsor and the
working-group chairman to
modify its contents to meet the
guidelines. One of the most
common errors that PAR sub-
mitters make is to use language
that is so specific to the field of
interest that it is ambiguous to
engineers who do not specialize
in that field. Because standards
can be legal documents, inter-
ested parties must be able to
read the PAR and obtain a good
understanding of the scope and
purpose of the proposed work.
Therefore, the working group
must use language that avoids
jargon and conventions.

Once NESCOM approves the
PAR, the working group has five
years to develop and ballot a
standard. Developing a stan-
dard is demanding, and volun-
teers, with the support of the
IEEE staff, do the work. Al-
though most corporations in-
terested in developing a stan-
dard support employees who
attend working-group meet-
ings, few and only large corpo-
rations can afford to have employees that
work on standards full time. Most work-
ing-group members dedicate their own
time to standards work, which is the
main reason that making a standard is
such a long process. Once the proposed
standard is ready for balloting, the IEEE-
SA helps the working group form a bal-
loting group. The IEEE-SA, like other or-
ganizations, uses a consensus process in
validating a standard. At least 75% of the
balloting group must vote, and 75% of
the votes cast must be in favor of the
standard. A working group may follow
three types of standards-balloting proce-
dures. The first is a traditional balloting
process by individuals only. The second
allows a mixed balloting group made up
of corporations or organizations and in-
dividuals. The third allows a ballot group
made up only of corporations or orga-
nizations. In all cases, each entity has one
vote. If the voting is successful, the work-
ing-group chairman submits the pro-
posed standard to the REVCOM (Review
Committee) of the IEEE-SA, which scru-
tinizes both the balloting process and the
format and language of the standards to
make sure that it meets all of the neces-

sary guidelines. Once REVCOM ap-
proves the document, it becomes an of-
ficial IEEE standard, and the IEEE pub-
lishes it.

The EIA is another important devel-
oper of engineering standards. It orga-
nizes its standards activities into its orig-
inal constituents: the CEA (Consumer
Electronics Association), ECA (Electron-
ic Components, Assemblies, and Materi-
als Association), GEIA (Government
Electronics and Information Technology
Association), JEDEC, and TIA (Telecom-
munications Industry Association). EIA
members are companies, not individuals.
Engineers can contribute to standards-
development activities only if they are
employees of a member company. With-
in the EIA, a standard begins as a techni-
cal contribution that generates enough
interest among the members that they
provide manpower for its development.
A working group completes a PIN (pro-
ject-initiation notice) and forwards it for
approval to either the EIA or the TIA
board. Once the working committee feels
that the document is ready for ballot, it
circulates the document on a Committee
Letter Ballot. The circulation aims to gen-

erate consensus and resolve
comments. Once the commit-
tee resolves the comments, it
forwards the document to the
EIA Strategy and Standards De-
partment or, in the case of the
TIA, the Telecommunications
Standards Subcommittee. If the
document is intended to be-
come an American National
Standard, the EIA also forwards
the document and all pertinent
information to the ANSI
(American National Standards
Institute) Board of Standards

Review with a request for
approval. After review and

approval, the EIA officially pub-
lishes the standard. ANSI and
IEEE keep standards up to date
by requiring their sponsors to
review them at least every five
years.

INDUSTRY STANDARDS

The process of creating na-
tional and international stan-
dards is long, but the electron-
ics industry often needs to
respond quickly to the need for

a standard. In some cases, the open-con-
sensus process is also  an obstacle. There-
fore, companies sometimes form a con-
sortium to establish a legal entity that
owns the standard and shelters compa-
nies from the appearance of collusion.
Accellera is the most successful stan-
dards-making consortium in the EDA in-
dustry.

In 2000,VI (VHDL International) and
OVI (Open Verilog International), two
organizations that had significant expe-
rience in the standards-making process,
merged to form Accellera. Accellera dis-
tinguishes itself from most other con-
sortia by being a feeder organization to
the IEEE. Accellera and its founding or-
ganizations are so far responsible for pro-
viding the initial document for 10 IEEE
standards . This number works out to al-
most one standard per year. In addition,
its ALF (Advanced Library Format) doc-
ument is the basis for P1603, which is
now in the balloting process with the
IEEE. Wolfgang Roethig, senior engi-
neering manager for EDA R&D at NEC
in Santa Clara, CA, chaired the develop-
ment of ALF and now chairs P1603. He
thinks that one of Accellera’s most im-

DEVELOP CANDIDATE 
DOCUMENT AND PERFORM 
MANDATORY COORDINATION

IDEA FOR STANDARD

FIND SPONSOR

ESTABLISH STUDY GROUP

SUBMIT PAR
(PROJECT-AUTHORIZATION

REQUEST)

NESCOM (NEW STANDARDS
COMMITTEE) APPROVES PAR

WORKING GROUP ORGANIZED

BALLOT DRAFT STANDARD

REVCOM APPROVES DRAFT
STANDARD

PUBLISH APPROVED STANDARD

The IEEE follows a precise and well-documented process to develop
a standard.

F igure  1



designfeature Developing standards

62 edn | June 26, 2003 www.edn.com

portant roles is to serve as an incubator
for IEEE standards. While the Accellera
standard makes its way through the IEEE
process, engineers can base implementa-
tions on the standard and acquire feed-
back from users. The experiences and
feedback strengthen the IEEE candidate
standard before the committee finalizes
and votes on the document.

Accellera members are corporations,
divided into corporate and associate
members, depending on the level of in-
volvement they wish to have in running
the affairs of the consortium. The annu-
al membership fee is $15,000 for corpo-
rate members and $5000 for associate
members. The chairman of the Technical
Committee submits an idea for a new
standard to the board of directors, which
decides on the merits of the proposal. If
the committee approves the proposal, it
forms a technical subcommittee to en-
sure that work proceeds in a regular and
orderly manner. The chair of Accellera’s
technical committee reports quarterly to
the board on the progress each subcom-
mittee makes. When the technical sub-
committee finishes its work, it presents
the document to the board, and each
member of Accellera gets an opportuni-
ty to review and comment on the docu-
ment. Once the subcommittee has ad-
dressed these comments, the board votes
on whether to approve the document. If
it approves the document, the document
becomes an Accellera standard and a can-
didate for submission to the IEEE as the
basis for a PAR.

SI2 (Silicon Initiative) is a consortium

of companies involved in EDA, semicon-
ductors, and systems. Its annual mem-
bership fee is $47,500. Most of its work
aims to improve design methodologies
and tool integration. One of its major ac-
tivities is to serve as the host organization
for the OpenAccess coalition, a group of
companies interested in developing an
API (application-programming inter-
face) to a design database. The OpenAc-
cess coalition is not organized as a tradi-
tional consortium and has no legal status.
Thus, it needed a hosting organization.
The OpenAccess coalition offers various
levels of membership, from no-fee, click-
through licenses to full memberships of
$47,500 per year, depending on the level
of involvement a company desires. The
OpenAccess coalition is using the Ca-
dence database as the target for the API,
but the coalition work aims to be inde-
pendent of the database, describing only
the syntax of the interface and the se-
mantics of the data model.

The VSIA (Virtual Socket Interface Al-
liance) is a consortium with more than
100 member companies that pay a $1000
to $20,000 annual membership fee, de-
pending on their previous-year revenues.
An individual membership costs $1000
per year. The developers of consortium
formed it in 1996 with the goal of estab-
lishing a unifying vision for the SOC
(system-on-chip) industry and the tech-
nical standards to enable the most criti-
cal component of the vision: the mix and
match of virtual components, or intel-
lectual property (IP), from multiple
sources. To develop the necessary stan-

dards, the VSIA has formed a number of
DWGs (development working groups).
Each DWG develops, then votes on a
document. The technical committee then
reviews the document. the committee
approves the document and then releas-
es it to the membership for review, which
takes a maximum of 60 days. The DWG
then addresses any comments and makes
the necessary changes. The technical
committee reviews the latest version, and
upon approval, forwards it to the board
of directors. Once the board approves the
document, it becomes a public docu-
ment.

The OCP-IP (Open Core Protocol In-
ternational Partnership) consortium’s
mission is similar to that of VSIA. The
consortium has about 70 members,
which divide in two categories paying
$10,000 to $25,000 per year, depending
on the level of involvement they wish to
have. It also has university program
members. In addition, board members
self-assess their companies on a sliding
scale, according to revenues for funds re-
quired to meet any shortfall in the year-
ly operating budget. The mission of
OCP-IP is to create a common standard
for IP-core interfaces, or sockets, that fa-
cilitate “plug-and-play” SOC design. It
has developed a standard, Open Core
Protocol, that is available for license.

A few EDA vendors formed OSCI
(Open SystemC Initiative) three years
ago to provide a forum for promoters
and users of SystemC and to provide the
administrative mechanism for the open-
source licensing model that the SystemC
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EDA sector uses. OSCI uses a modified
open-source license arrangement. Al-
though the community is free to con-
tribute source code, a steering group con-
trols the release of the code to the official
SystemC database. The membership,
which now also includes users’ compa-
nies, divides into: individual members
who pay an annual fee of $2000, associ-
ate corporate members whose fee is
$10,000, and corporate members with a
fee of $25,000. The board of directors
deals with financial and organizational
matters, and a steering group has full
technical authority. This group compris-
es all working-group chairmen, plus one
technical representative from each cor-
porate member not already represented.
The steering group oversees all additions
and modifications to the source code of
contributed programs. Approximately 45
active members exist among all of the
working groups. Engineers need not be
members of OSCI or one of its working
groups to contribute. Any engineer can
submit code that he or she believes will
improve the SystemC environment to
OSCI’s Web site. If an OSCI member pro-
poses technical modifications to the Sys-
temC environment, an investigative
group forms to judge the technical mer-
its of the proposal. The investigative
group reports to the steering group,
which may decide to establish a working
group to develop the proposal into actu-
al code. The steering group reviews the
work of each working group on a quar-
terly basis. Once a working group finish-
es its work, the steering group reviews the
work to make sure that it is sound, that
the test plan has been followed, and that
the documentation is in place. It then re-
leases the approved source code into the
database, and the code becomes available
to those corporations or engineers that
sign the appropriate license.

INTERNATIONAL STANDARDS

The global nature of the
electronics industry requires
that many national standards
achieve worldwide acceptance
and application. As early as the
beginning of the last century,
engineers and scientists work-
ing in the electrical field saw
the need for international
standardization. In 1906, they
established the IEC. The Inter-
national Federation of the Na-

tional Standardizing Associations began
in 1926 to carry out standardization work
in other fields with emphasis on me-
chanical issues. Its work terminated in
1942. In 1946, delegates from 25 coun-
tries met in London to create an organi-
zation aimed at facilitating the interna-
tional coordination and unification of
industrial standards. The new organiza-
tion, the ISO, headquartered in Geneva,
began work during February 1947. De-
sign and manufacturing engineers are fa-
miliar with the ISO through its ISO 9000
family of standards.

The IEC also has headquarters in
Geneva. It prepares and publishes inter-
national standards for all electrical, elec-
tronic, and related technologies. The IEC
has 62 nations as members, and the list
includes all technologically advanced
countries. A number of technical com-
mittees carry out the technical work, with
representatives in all the member nations
that are interested in the particular area.
A technical-committee working group
that believes a national standard is a wor-
thy candidate for internationalization
will prepare a candidate CDV (commit-
tee draft for vote) document. All member
countries review the document, using ei-
ther the English or the French version.
They then have five months to review and
vote on it. If two-thirds of the votes cast
are in favor, and negative votes do not ex-
ceed one-quarter of all votes cast, the
document is approved. If the document
does not receive a 100% majority, the
technical committee makes modifica-
tions to address member concerns. This
process can take as long as four months.
The revised version, FDIS (Final Draft
International Standard), then recirculates
for approval. The same rules apply to
both CDV and FDIS approval.

An agreement is in place between the
IEEE and the IEC through the TC-93 De-
sign Automation Technical Committee
that allows IEEE documents concerning

EDA to be considered CDVs,
thus saving most of the five
months required for prelimi-
nary voting within the IEC. A
mix of dedicated technologists
and professionals with the po-
litical skills to generate con-
sensus is responsible for the
standards that make the elec-
tronics industry so efficient at
both the national and interna-
tional levels.�
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